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1996p. utn~llllnlphp],G U.uhp],4w1], lf],wg1w1 \,wffwliq.Ghp], u],­
fwqq.w1],G qwpq.wguwli q.npbw4w1mp1wa bqpwu],w ff],uliw'lpwun 
2Gnpff ffwlll4wgphg' llllilllhuwq.hlll muwlin11.Ghp], ffwuwp 1983p. ffpw­
lllWJlw4qwb "lfwphuwlll},4w4wli bpwq.pwqnpmu" (lf.Uwffw41wa, 
U.Uwpq.u1wli, :b.llwpwU4hlll1wli) mumuliw4wli ahnliwp4], qhpwu2w4-
qwb lllwpphpw4], ulllh'l.Mwli ffwuwp: 

lJ.lf,unuwlignq hlig G2mu, np wnli.u uhq ffhlll ~tp Wl'l ahnliwp4], 
Rh11.],Gw4Ghp],g uh4f hpfwli4wff],2wlllw4 :b1npw llwpwU4hlll1wlin: 

\,np chuuwliw4Ghpn U4wffwlifmu t],G twU4hu qhpwliw1h1 ahnliwp-
4], ff],uliw'lJl"llPlihpn, w1G 1rwglih1 wliffpw<th2lll llllilllhuwq.},lllw4wli m 
uwpliUWlll},4w4w(i \llll'lll4WlllqntytlWUp: lfliliQ uhbwq.m11i U4W\IIWU­
Juwliwlllqmp1wup li. Gm1GJ,u4 pbwfuli'lJ1mp1wup hlig qhpwpbpqh1 
'lWUWq.pQ}, Ulllll'l.MWli p},u}, 4wquwqnpuWli]!, ]!lilllJlhtnll_ fuli'lJlTI 
wnwp4w pliwq.wqwnmu RwlipwU4hlllmp1wli 1wqwq.m1G uwuliwq.hlll­
q.},lllw4 Ghp], Ii' ~.Uwpq.u1wli], a, fl-.8nlin1wli],G, U .lfwp 4nu1\UG], a, tl,.U.u-
1wG1wGJ, G: 

~h11.],Gw4Ghp], Jumupn, G4wlll}, mlibliw1nq ffwlipwU4hlllmp1mlimu 
J,pw4wliwgqn11. wpuwlllw4wli lf,nlf,nfump1mlilihp]!, an11.nll.Jl'lW4wli 
llllilllhump1mlimu ulllh'l.bqwb Gnp J,pwq],6w4Gbpli m ffwpwphpmp-
1mlilihp]!, 4wpli.npb1nq uwphuwlll},4w1], 'lhJlJ! llllilllhuw4wli q.npb­
]!lipwglihp], qhp1mbmp1wa li. mumuliwu],puwa ffwpghpmu, pmnli 
gliliwp4mulihp],g li. ulllnpmulihp],g Rhum, liU4wlllw4wffwpuwp q.lllwq 
Ulllli'l.bh1m Gnp 'lWuwq.],pg: ~b11.],Gw4Cihp]! ffmunq hli, np w1G 4liU4WU­
lll}, OU4\ll},uwguwa uwpbuwlll},4w4wli h11.wliw4Gbp], 1mpwguwan. 
upgw4gw1],G 2m4w1w4wli llllilllhumyt1wG U4w1uwlilibpmu bwq.n11. Gnp 
fuli'l},Jllibp], ffhlllwqn\lluwaa m 1mbllwlin, ],li~U4bu Gwli. 4oq.lllwq.npbq], 
lllli\llbUntp!Wli qbJltntbmp1wli, 4wnwqwpuw(i, q.npbWJlWJlnlJ&lWli li. Wll 
n1nJ1llllibpmu: fa-b 'lW J,G~gwlinq t Rw2n11:1lh1 ],pw4wliwgGb1, pn11.Gmu 
bliQ ]!lipbpgn11.J, 'lWlll},li: 
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llp hug 'llilllnTJ. mp1mCiCihpnq lt Junp fintJl'lCihpnq 'lwuwq.pJ:!J, u\ll hTJ. b­
uwCiCi oq.Cih1 hCi 2Cinpfi], uwfiuwCiCihpmu wCigljwgqnJJ. uhu],Ciwp], w2Juw­
UlWCit1Cihp], ,twuCiwlj],gCihpf!: l,hJJ.J,CiwljCihp], Jumupf! 2Gnpfiwljw1mp1mCi 
t fiw1UlCimu uhu],CiwpCihp], pn1np uwuCiwlj],gCihp],Ci lt, fiwlllljwuihu, 
'lnghCilllCihp l,.lfwpquiwG1wCi],Ci, q._q.WlU\lllWCi],Ci (lJpltwCi], uthlllwljwCi 
fiwuw1uwpwCi), utJln,1}hunp fl..Uwpq.u1wCi],Ci, 'lnghCilllCihp U.lfljJllllllW­
Ci],Ci, fl..luwiWUlJllWCi],Ci (lJpltwCi], 6WJ1UlWJIWq.],lllwljwCi fiwuw1uwpwCi) 
lt bp ltwCi], ui hlllwljwCi fiwuw1uwpwCi], 'lliuljp hlll uwphuwlll], ljw1], wu­
p ],n Ci], 'lWuwJunuCihp], Ci: 

lf\WJIUlJ:! hCiJ:! fiWUWJITilU fiWUlntlj 2Cinpfiwljw1mp1mCi fiW!UlUht 
4,wfiwq.Ci SnCin1wCi],Ci, npCi wuhCiw1G pwphJuJJ.6mp1wup lt wCiUlJIUlntCif 
],pwljwCiwgphg 'lwuwq.pJ:!J, fiwuwljwpq.iw1],G 2wptlwbt11! lt pwquwlj], 
2lllljmuCihpCi m tlhpw2wpmuCihpf!: CCinpfiwljw1 hGJ:! tltn1nq.],w1], lt ljhCi­
uwq.npbmCihmp1wCi wCitlurwCiq.mp1wCi q.],Ulmp1mCiCihp], l1],fwqqw1],Ci 
wljw'lhu],w1], fiw1ljuiljwCi pwctwCiumCit1J, CiwJuwqwfi q._(])J,pmu1wCi],g' 
Ciuiwulllwtlnp uiw1uwCiCihp ulllhJJ.bhtm fiwtfwp: l,wlllmlj mqmtf hCiJ:! 
G2h1 uhp 1wtl pwphljwtf, UwCiljlll "lhlllhppmpq], uthlllwljwCi fiwttw1uw­
JlWCi], utJln,1}hunp LltnCi lf\hlllJITIUlWCi],Ci, TIJII! tfhq UlJIWUW'lJlhg "U.Cifiw­
ljwtfwplll JuwTJ. hp" pwctCi], 2WJIW'lJIWUJ:!f!'. 

CCinpfiwljw1mp1mCi hCit1 fiw1lllCimCi Ciwl.t ljwnwqwptfwCi, UlCiUlhuw­
q],lllmp1wCi Ulhump1wCi lt \llU\llhuwq],lllwljwCi lj],phnCihlll}lljw1], hJIJITIJl'l 
ljmp u], tfhp w1Ci muwCinJJ. Cihp], Ci, npn Cit1 ~wCiwu],pwpwp \fl CiUlpnttf lt 
fiw1\ll Ciwphpmtf t], Ci q.Jlllnttf \ll hTJ. qlllwb tlJl J,uiwlj Cihpf!: 

4,hpfwuihu, fihJJ.],CiwljCihp], wCimCi],g, fiwnmmntl 2Cinpfiwljw1mp-
1mG htf fiw1lllCinttf tfhp Ul}lljCiwCig' U.Ciwfi}llll],Ci, BnJJ.J,lj],Ci, \.,hu],J,Ci lt 
d-hG1w1],Ci, npnCip wCiuwfitfwCi fiwtfphpmp1wup fiwCiiiCi wnwCi wtfhCi Cih­
JJ.mp1mCi, npuihuq], tfhCip fiCiwpwtlnpmp1mG mCihCiw1],Gp w1u f!Cipwg­
pmtf wqwlll 1],Cih1m wn finquhp],g: 

U'hCiJ:! fihnm bCip w1Ci UUlJ:!}lg, np fJ.Wuwq],ppf! qbpb t pbpmp1mCi­
Cibp],g: q.nfimCiwljmp1wup ltI!Ci'lmCihCip qpp], 1wtlwgtfwCi{! CiutWUUlTITJ. 
pn1np wnWf WJl ljmp1mCiCihp Ci m fJ.}IUlTITJ. mp1mCiCihpf!: 

_______ Su 

U'b1u (Uw1.ltlb1) Uwfiwlj1wG 
trpwqp], JJ.hljw4wp 
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Opn2n11JCihpp 4w1wguwa fipuaw}uaqppatpn uwpqm 41wa12mu, 
dwuwGw4pG fiwu[!apwg, wnwaaaw4p 4wpL.npmp1ma ta u1nwGmu: 
~awpwi.lnp 1nwpphpw4atpp pwqump1mGpg 1wqwq.m1ar [!Gtnpmp-
1mGn Gi.lwq fiwi.lwGw4wa t qwnamu: 'l-pwa RP~ ta oq.amu tf,npa[!, 
pawqqn: Uw4w1a q.p1nmp1man uwpq4wag utaw4 ~r pn'lamu: 

C\.npbm11&atpp fit1nwqn1nmun L. 4wnwqwpuwG q.p1nmp1maa 
wu1npfiwGwpwp aL.wqnptgpa npn2muatpr 4w1wguwa q.p1nw4wa 
1ntump1mG[!, npp fipugtpn 4wpt1r tp q.1nat1 nwquw4wa wptJ.hu1np, 
wnL.1npp, wp1nwqpmp1wa 4wquwtJ.npuwa tflm1tpmu: 

\,tp4w1muu, 1na1ntuw4wa 1nwpptp ppwtJ.pfiw4ahpmu, wnwag 
0~1npuwguwa uwph.uw1np4w4wG t'lwaw4ah.pp 4ppwnmp1maatpp 
q.npbaw4wamu wafiawp t w4a4w1t1 w11na1npwG12w1ra 1nwpptpw4at­
ppg 1wi.lwq.m1Gr [!a1npmp1man: 

9h.nGwp4mp1mGGhpp wp1nwqpw4wa bpwq.pp u2w4mu, nhumpu­
atpp L. ahpqpmuGhpp nwgpnaw1 pw2Jumu, u~wnn'lw4wG w~pwGg­
at.pp fiwi.lwJ!wbmp npn2mu, w2Juw1nw4wqup nwgpnaw1 nG1npmp1ma, 
~w2wpatpp 4wnwqwpmu. upwa12 w1a JuGqppatpa ta, npnag 1wi.lw­
q.nqa 1mbmuGhp[! ~wfiwG2mu ta 0~1npuwguwa utpnT).ahpp 4ppw­
nmp1maat.p: 

lfpgw4gw1ra 2m4w1r ~w1uwaatpmu 0~1npuwguwa Jua'l-rJlatpa 
wnw2wGmu ta pn1np 1na1ntuwtJ.wpn'l ump1h4u-.ahpp, w111 pqmu' wa­
fiw1n atnah.ptgp, atnawp4mp1wa, 4wnwqwpmp1wG q.npbmahmp1wa 
dwuwaw4: ~t1nL.wpwp, dnJl.nqpqw4wa 1na1nhump1wa pn1np o'lw4-
ahpmu uhq wafipwdt21n t.a npn2w4p 4ppw4wa uw4wpqw4 matgn'l 
1nG1nhuwq.h.1n-uwuawq.t1natp, npnGg ~t1ng t 1nppw~h.1nta ·WJlT).lmaw­
tJ.h.1n 4wnwqwpuwG hTLwaw4atppG L. 0~1npuwguwa dwuwGw4w4pg 
4 ppwnmpJmGGhp r a: 

~h.'lrGw4ahp[! [!aptpgnTtra ha wnw2wp4mu fiw1h.pha 1hqtJ.nq 
ahp4w q.pJIJll!, TIJI[!, 4wpbmu bu, oq.1nw4wp 4lrar TilUWUTITtnlPlWU[! t... 
pn1np GpwGg, nqJlhJI pptGg wnop1w1mu wna~tJ.mu ta 1wi.lwq.m1G npn-
2muahpp 4w1wguwG[!: 
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C,Cipb:pgnqpCi wnwfwp4tln11 tr. Uwfiw41wCip, /... Uwpq.u1wCip, U. 
Uwpq.u1wCip la. fl.. SnCin1wCip «S Cim b:ump1wCi ti. bp1nu'Jmp1wCi uwpbuw­
mp4w4wG bqwCiw4Cibp» q.rfllH! 1.4wpmCiw4mu t 4wnwt1.wpuwCi q.p­
mmp1wCi la. q.npom1pCibpp fibmwqnmuwCi w1Ci fipuCiw4wCi uwpbuwmp-
4w4wCi bqwCiw4Cib:p[!, npnCiu, np1.4bu 4wCinCi, {!CiTj.q.p4tlw<'J bCi w111 pCiw­
q.wtlwnp fiWUWfl}W J'.!TilTifl WflUUUlJWCi Tj.WUWq.pQbpmu. q.<'JwJpCi la. Tii_ 
q.ow1rCi opwq.pmu, Tj.pCiwup4 <'Jpwq.pnnJ, finuubp gwCigbpmu, Juwri.bpp 
Ul bump1mCi: 

Uw4w1Ci unqCi at:nCiwp4{!, r UlWflpbpmp1mCi wt1.wCiTj.W4wCi 4w­
nmgt1.wount1. Tj.Wuwq.pQbpp, 1.4wpmCiw4mu t Ciwla. mCimbuw4wCi 
ppwtlp6w4Gb:pp Ci4wpwq.pbp, npnCiQ fiCiwpwtlnpmp1mCi bCi mw1ru 
[!UpnCibtm la. 1mpwgCib1m q.pQp fibmwq.w pwdpCiCibpmu 3la.w4bp1.4tlw<'J 
uwpbuwmp4w4wCi UTITj.htCibpp tmp1mCi[! la. Tj.flWCig fiwuwpdbumia1mCin 
ppw4wGmp1wCin: 

C.CiT1-fiwCipw1.4b:u, 4wnwt1.wpuwCi q.pmmp1wCi la. q.np<'JmuaCibpp 
fibmwq TI\llUWCi juCiTj.pfl Cibp p pwq uwq wCimpJntCi{! Tj.dtl Wfl bg Cimu t W}Tj. 
pCiwq.wtlwn)l pn1np TilTJ.TJ.TilJa}TilCiCibpp Cibp4w1wgmun ub4 q.pur 
uwfiuwCiCib:pmu: U.nwfwp4t1_n11 q.pflQI! Cim1Ci1.4bu 2.tr 4wpn11 qbp<'J uCiwt 
Tj.pwCipg: Aw19 la. w1Ci1.4bu, fibqpCiw4Cibp[!, 1m<'Jb1ntl 1mpwmbuw4 muw-
1.4wp4p juCiTj.pfl, q.mb:t b(i <'Jwtl.WlP tWtl_wq.nq(i pw2Jumu(i [!Ulll JabUW­
(ib:pp' w1.4wfintlh1ntl 2wpmCiw4w4wCi 4w1.4n pwdpCiCibpp llpfla.: 

U.nwfwp4tl_nq q.ppQ[! uwuwup 41pwgCip w1Ci ub<'J pwg[!, np wn4w t 
fiw1b:pbCi 11:iqtl_ntl_ uwuCiwq.pmw4wCi q.pw4wCimp1wCi umbri.MwCi 
pCiwq.wtl_wnmu: U.1Ci 2WflW'lfltl.WO t q.pwt1.r2., fiumw4 11:iqtlntl, uwrabuw­
Ulp4w4wCi pwtlwpwp juummra1wup: 

-Rwri.wuw4ppra fiwuwpw4mp1wCi (fimuwCiQ, np ubCiQ ti 
4Tj.WnCiWCiQ WJTj.l.4pUpCi) U1CiU1buw4w(i fiwuw4wpq.mu Cibp4w la. Wl.4Wq.W 
ubpntCiTj.Cibpp fiWfTI'l. q.npOmCibntpJWCi fiWUWfl q.pmw4w(i UbJaTil)Cibpp 
4ppwnmun wGfipwdb2mmp1mCi t: U.1u q.ppQ[! jupum oq.mw4wp 4trCip 
pn1np uwuCiwq.b:mCibpp fiwuwp, ntl_ubp wnCi2tl_mu bCi q.np<'Jm1raCibpp fib­
mwqnmuwCi la. 4wnwtl_wpuwCi q.pmmp1wCi uwpbuwmp4w4wCi triw­
Ciw4Cibpp mumuCiwnmra1wCi[! la. oq.mwq.np<'JuwCi[!: 

/..wCipp \,bpupu1wCi 
/..I.. q.u.u. w4w11bup4nu 

UmbqiwCi trwp4nu1wCi 
,l>pqp4w-uwpbuwmp4w4wCi 

q.pui. l)n4uinp, 1.4pn,l>bunp 
<J 



• 
U'a1u (Uwlltf.aU U..UwfiwqJwti, - ,1>},q},4w-uwpbuwll1},4w4wG q.},­

ll1mp1mGGl:ip}, pl:i4Gwom, 1J-ngl:iGll1: U.qwpll1ht t bpL.wG}, 1.41:i\11-
fiwuwiuwpwG}, ul:iJu.-tiwp.,1>w4nqll1l:ill1J:!, lfnu4qw1}, 1.4hll1fiwuwiuw­
pwG}, wu1.4},pwGll1ntpwG, npll1h'l L. 1.4w2ui1.4wGl:it t pl:i4Gwomw4wG 
Wll1l:iGwJunump1mGJ:!: U.2Juwll1l:it t lfnu4qw1}1 1.4l:ill1fiwuwiuwpwGmu 
(196 7- l 972pp. ), ~wiwu\llwG}, q.},ll1mp1mGGl:ip}, wqq.w1}1 G w4w1J-l:iu},w1}, 
fiw2llnTJ.w4wG 4l:iGll1pnGmu (1972-7Spp.): 1975 pqw4wG},g 
TJ-WuwqwGTJ-1:it t bpL.wG}, ITTITJ.TillflTJ-W4WG uiGll1l:iump1wG },Gull1},ll1nt­
\llntu, },u4 1984 pqw4wG},g' bpL.wG}, 1.4l:ill1w4wG fiwuwiuwpwGmu: 
UTJ.l:it t ~wiwu\llwG}, ~wGpw1.4l:ill1mp1wG q.t.pwq.m1G JunpfipTJ-}, l4W\11-
q.wuwqnp l 990-l 99Spp.: q.},uiw4wG GwJuwu},pmp1mGGl:ipG l:iG' q.np­
om1pGl:ip}, fil:ill1wqnll1mu L. 4wnwqwpmu, uw4pn L. u},4pn­
\11 Gll1 l:iuwq.},uimra1mG (ll1 Gll1 l:iump1wG q l:irtmbmp1wG uwpl:iuw\11}, 4w-
4wG ul:ipn1J-Gl:ip): ~l:iTJ.},Gw4 t 60-},g wqt.i}, q.},ll1w4wG fipw1.4wpw4mu­
Gl:ip},, 4 til:iGwq.pmp1mGGl:ip},, Wll'J- pqmu' l:ip4m mumuGw4wG 3.l:inGwp-
4},: lfwuGw4gl:it t u}, 2wr12 u},iwqq.w1},G q.},ll1wctnl']_nqGl:ip}, w2Juw­
ll1wG12 Gl:ip}, G: U.pTJ-}, ll1 Gll1 l:iuwq.},ll1w4wG fiwpg hp}, 2mriI! fiwGTJ-1:iu t 
q.wi},u fiwGpw1.4l:iuiw4wG uwunqmu: 

• • 
l..wJlt l. UwpquJwti, - \II Gll1l:iuwq.},uimp1wG TJ-TI4ll1Tifl, blfl~ -}, 1.4pn,1>l:iunp: 
Unqnpl:it t bpL.wG},. \,nqnu},p},pu4}, L. lfnu4qw1}, 1.4l:ill1fiwuwiuwpwG­
Gl:ip}, ui Gui l:iuwq.},ll1mp1wG ,1>w4nqll1 l:iU1 Gl:ipmu, wqutpll1 ht lfnu4qw1}, 
1.41:iuifiwuwiuwpwG}, wu1.4},pwGll1ntpwG, npll1l:i'l. la. l4W2ll11.4Wlil:it t pl:i4-
Gwomw4wG L. TJ-TI4ll1npw4wG Wll1l:iGwJunump1mGGl:ipJ:!: 1974p. TJ-WUW­
Junuw4wG w2JuwuiwG12}, t wGgbt bpL.wG}, 1.41:iuifiwuwiuwpwGmu, 
bp L.wG}, <tnl']_ nqp1J-w4wG \II Gll1 l:iump1wG }, Gu\11 },ll1nt\llntu: 1978-88pp. 
w2 Juwll1 ht t ~tu U ~ -}, q.},ll1mp1mGGl:ip}, w4w1J-l:iu},w1}, ll1 G\11 buwq.},ll1mp-
1wG },Gu\11 },ll1ntll1tu: 1990-92pp.l:i11 l:it t ~w1wuuiwG}, ~wGpw1.4l:ill1mp1wG 
t4nGnu},4w1}, wnwi},Ci i.pnJuGwJuwpwp: l,pw1.4wpw4l:it t 2mri 70 
q.},uiw4wG w2Juwuimp1ma L. l:ip4m ubGwq.pmp1mG: 
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q.pmwljwG fibmwnpnr1mp1mGGbpp ninpmGbpG bG' uwljpnmGmbuw­
q.pmmp1mG[!, ungpw1wljwG m mGmbuwljwG fiwuwljwpq.bpp qhp1m­
bmp1mG[! u. ljwnwqwpml.l'[!: U'wuGwljgh1 t tip 2wpn l.l'ptwqq.w1pG 
q.pmwdnqnqGbpp w2JuwmwGnGhppG: 1996 pqwljwGpg bpl.twGp uthm­
fiwuwiuwpwfip mGmbuwq.pmmp1wG ,1>wljm1mhmp ljwnwqwpuwG L. 
q.npbwpwpmp1wG wuppnGp qwpp~G t: 

• • • 
Uwpqf,u 'J..UwpquJwfi - mGmbuwq.pmmp1wG pb.ljGwom, bpctSti-p 
utJln,1>bunp: Unqnph1 t bpu.wGp uthmfiwuwiuwpwfip ,1>pqpljw­
uwpbuwm p ljwljwG ,1>wljnlJ.lll bmmu, wq wpm ht t UwGljm "lhm bppmpq.p 
(lbGpGq.pwJl.p) uthmfiwuwiuwpwGp wuutppwGmmpwG: 1967 
JctllwljwGpg JJ.WuwqwGJJ.ht t bpl.twGp uthmfiwuwiuwpwGmu, pulj 1975 
pqwljwGpg' bpl.twGp dnqnqpJJ.wljwG mGmbump1wG pUumpmmmmu: 
fa-bljGwbmwljwG wmbGwJunump1mG[! utW2lllutwGht t bpu.wfip 
dnqnqpJJ.wljwG mGmbump1wG pGumpmmmp q.pmwljwG JunpfipJJ.ml.l': 
q.pmwljwG fihmwnrnrmp1mGGbpp n1npmfi t mGmbump1wG 
qhp1mbmp1wG uwpbuwmpljwljwG unJJ.hiwqnpmu[!: l,bqpGwlj t 20-pg 
wqh1p q.pmwljwG w2Juwmmp1mGGbpp, ublj mumuGwljwG iihnGwpljp: 
1992 pq wljwCipg bp ctS ti-mu tljn Gnup ljw1p tiwpbuwm p ljwljwG tinJJ.b.­
twq npuwG wuppnGp qwpp~G t: U'wuGwljgb.1 t up 2wr12 upmphGwljwG 
q.pmwdnrtnll Cibpp w2JuwmwOnGbp p G: 

,• 

• • • • 
{},wrf,w{lif t.SntinJwfi - ,1>pqpljw-tiwpbuwmpljwljwG q.pmmra1mGGb.pp 
pbljGwbm, JJ.ngbGm: Unqnpht t bpu.wGp L. U'nuljqw1p uthmfiwl.l'wtuw­
pwGGbp p tibJuwGp ljw-tiwphuwm p ljwljwfi ,1>wltntt m bm Gbpmti, wq wp­
m ht t U'nuljqw1p uthmfiwuwiuwpwGp wuutrrwfimmpwG: U.2Juwmht t 
luUl,U' q.pmmp1mGGbpp wljwJJ.bl.l'pw1p 'unqnuppppuljp pwdwGtimGJ::!p 
uwpbuwm p ljw1p p Gum pmmmmu: fa-b.lj GwbmwljwCi wm bGwJunump-
1mG[! utW2lllutWGbt t ntljpwpGw1p q.pmmra1mGGbpp wljwrihupw1r ljp­
pbnubmpljw1p pGumpmmmmu: 1967 pqwljwGpg w2Juwmmu t bpL.wGp 
utbmfiwuwiuwpwGp pCi,l>npuwmpljw1p L. ljppwnwljwO. uwpbuwmpljw1p 
,1>wljn11mbmmu, bpljwp mwppGbp brtb.t t uwpbuwmpljwljwG 
ljppbnGbmpljw1p wuppnCip qwpp~, ,l>wltnttmhmp JJ.bljwG: q.pmwljwfi 
Rbmw12r1:1rmra1mGGbpp ntTifllllI! ·rit,uljpbm uwpbtiwmpljwG t: l.hrtpGwlj 
t 12 q.pmwljwG w2Juwmmra1mGGbp p L. 8 muml.l'GwljwG iibnCiwp lj Gbp p: 
U'wuGwljgb1 t up 2wr1:1 tiptwqq.w1pG u. upmpbGwljwG q.pmwdn11.nqGb.­
flP w2JuwmwGnCibppG: · 
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I. S'i.,SbUU.liU.\, flPU.'lfllfU.li'i.,bP b'l trn'l-bl \,bP 

Smpw11wUump wUfiwlll aqlllnu.1 t t,p 
fit,1.IUwl.jwU l.lt,2ngUl:i:pU oqlllwqnpbl:i:t w1Uuil:i:u, np 

Ulllwg4.n11. wpl'j.jntUJl[! t'1Ut, np12wU fiUwpw4.np t 1.11:i:b: 
U.. Ullf,p, "U.qqapt, RwpurnmpJmOr!'' J 776p 

SCilll hunr1a1wCi 4wnwqwpuwCi wubCiwlllwppbp wu1..4wpbq Cibpmu 
wnw2wCimu bCi w1Ci1..4}1u}1 }1pwq}16w4Cibp, bpp 1..4wfiwCi2qmu t ]!CilllJlht 
U1WJ1pbpw4 Cibp pg 1wqwq.m1Cil!: 

(! CilllJlmJa]WCi 4W]Wguw(i q.nplJ]! CiJaW9 Cibp]! fiblllwq nlllq mu b(i 
Oljwpwqpw1t,a h. ljwllnllwljw{i (Onprlwll1f,t/) fiw1bgw4bU1bpnq, w1Ci t' 
}1Cil1..4hu t 4wU1wpqmu ]!CiU1pmia1mCil! h. }1Cil1..4hu 1..4bU1p t 4wU1wph1 
[!Cilllpmia1mCi]!: 

l~wqwq.mJCi npn2muCibp}1 4w1wguwCi uwiahuwU1}14w4wCi 
unJJ.htCihp}'l 4}1pwnmia1mCiCibp}1 2WJIWJJ.Jlmu}1g wnw2 Cibp4w1wgqmu t 
fiwCipwfiwJlll "U1CiU1 buw4wCi 2Jl2Wllllllnllllll! ": 'l,w pwgwlllpq mu t 
hp 4m 1..4wU1t:iwnnq: 

\.,wJu' nwg}1nCiw1 U1tiU1buwqwpmu]!, nwg}1nCiw1 q.nplm1Cihmia1mCi]! 

(economizing )4wp h1}1 t ]!llpnCiht 4w an aw4wa h'l. waw4 atp }1 L. 01..4U1 }'luwg­
uwa uwpbuwU1}14w4wa unl'J.htahp}'l 4}1pwnuwa u}12ngnq: lJwfiuwaw­
tf,w4 nbumpuatp}'l pw2Juuwa u}12ngnq wnwiw'lrllwc'J a1..4wU1w4Cibppa 
fiwuat1m fipuawJual'J.pJlabp L. l'J.JIWagnq 1..4w1uwawqnpqwb }1pwqpt:iw4-
Cibp wnw2wamu ta 2r2w1..4U1mJU1}1 uwuaw4pg q.pbpl:i pn1nr U1aU1tuw-
4wa q.npbw4w1atpr' U1aw1pa U1aU1bump1maatpp, iitnawp4ntfc)Jma­
atp}1, 4wnwqwpmfc)1wa fiwuwp: Cp~w1..4U1ntJU1}1 l'J.Pll1Wf14ntll]! wnwqh1 
wnwp4w1w4wa m U1buwat1}1 t l'J.WJliiamu u}14pnU1aU1buwqpU1w4wCi 
qhp1mbmp1maat.pmu 01..4U1 }'luwguwa h'l. waw4 atp }1 4ppwnmfc)1maatp[!: 

bp4pnpl'J. 1..4wU1t:iwnCi w1a t, np 2r2w1..4U1ntJU1[! 4wquwqnrn'l 
up4pnU1aU11:iuw4wa op1h4U1abpp tf,nJuwl'J.Wfl3 4wuihp}1 m 
wql'J.hgmfc)Jmaatp}'l mumuawuppmp1wup t, np pwgwfiwJlllqmu ta 
uw4pnU1aU11:iuw4wa npw4w4wa tf,ntf,nJump1maatp[1, L. wupnri.2w4wa 
uiwllll.jhpwgmu t uU1bqc'Jqmu fiw\Jw1..4wptf,w4 U1aU11:iuw4wa 
bpum1patp}1 uwupa: 

SlbnGwp4p Cibp4w q.1JuA1"l1 vaCiwp4qmu ta lllWJIWpGnt]Ja 
U1GU1buw4wa ppwqpt:iw4Ghp}1 npn2 unJJ.b1abp: 'l-pwGg fihlllwqnlllmU[!, 
1wqwq.nqa tmbmuGbpp tf,Glllp"llwG b'lwaw4abp[! 4lllflqba fiw2nf11'J. 
q.1mJuabpmu pbpqwb Otqlllpuwguwa UWJab"l1wU1p4w4wa b'l.waw4Cib.p]! 
Cibp4w1wgat1mg fibllln: 



§ I. SGmhuw~wG 2JlfW~lllntJlll 

Sutnbuw4wu nhumpuubp}l (w2Juwtnwup}l, iibnuwp4wtn}lpw4wu 
ntUW4nlJa}WU, 4WUj}ltnWt}l, finTJ.}l) UWfiUWUW4lW4nlJa}WU fibtn\.i.wupnq 
fiwuwpw4mya1wu wnfli. bwnwumu t uumpmya1mu 4wtnwph1m fiwpgu, 
yab rui WJ1tnW'lJ1Ul ti. rui pwuw4mya1wup, rui tnb}uu},4w u tnbJuunin­
q}lw oqtnwqnpbht, WJl'l!ntGp}l utnbTJ.buwG fiwuwp fiwuwpw4mya1wu np 
Juwqbp}l qpw fibutJ.ht, nputhuq}l wutwfinqq}l tnGtnbumya1wG wr111muw-
4btn qnpbmubmya1muu L. wnG: 

U.ubG u}l fiwuwpw4mya1mG tnGtnbumya1wu 4wquw4hputliwG fi}lu­
GwJuu11rJ1l! 1mbnui t 1mpnq}l: 4.WNWfipwuw1w4wa tnGtnbumya1wau 
punpn2 t 4bGtnpnGwg4wb utiwGwqnpmuu: Cm4w1w4wu tnGtnbumya-
1mumu }l"Gi, },Giuth"u L. m'"u fiwuwp fiwpghJll! tmbqmu bG 
2m4w1w4wG wnwfwp4nq m utwfiwGfwp4nq: luwnu tnGtnbuw4wCi 
fiwuw4wpqmu q1Juwqnp TJ.UJll! }uWTJ.nlU t 2m4wa, np}l qnpbnTJ.mp1mau 
qmqnp114mu t 4bGmpnGwg4wb npn2muGbp}l wq11hgmya1mGGbpm{: 

Cm4w1w4wa tnGtnhumya1mGmu qnpbmu bG tnGtnbuw4wa 
qnpbmGbmya1wG wnwCi3Ciwfiwtnm4 JuyawGGbp m u4qpmGpGbp, npnCig 
fi}lupu bG wqwtn 3bnCiwp4imya1mGu, w2Juwmh1m gwG4mya1mG mGbgnTJ. 
1mpwgwGi_!ntp wG3}, fiwuwp qpwTJ.untGp}l wqwtn uGtnpmya1mGu, wubG 
u}l qGnr11r fiwuwp UUjWnuwCi pwp}lpGbp}l wqwtn uGtnpmya1mGu (ua­
tnwG}lp}l Plntfb}l uwfiuwGGhpmu): 

q.npbwpwpmya1wG u 2m4w1w4wG uGtnpmya1wG JuyawGu tnCitnbuw-
4wG 2wfiG t: QbnGwy,4},iGhpu 3qtnmu bG wnwqh1wqnqu 2wfim1ya}l 
4wu bppbuCi ti Ci4wqwqm1G 4npmutnGbp}l: U.pmw11pmya1wa qnpbnGGb­
p},G tn}lpwuthtnnTJ.Ghpu fihtnwumtn bCi qnJlbWJ1WJlmp1wa ninrtnmu 
11rwGg oqtnwqnrbuwa 11},uwg wnwqh1wqm1G fiwtnm19}, utnwguwCil!: 

SCitnbuwq}ltnmp1wG TJ.WUJ!Cipwgmu 2m4w1w4wCi tnCitnbumya1wG 
2JlfWuttnm1tnG mumuCiwu}lph1}lu tnhuh1 bCip, yab qCibpCi },Ciiuthu hCi fiw­
qwuwpw42nmu wptnWTJ.flTI1P1ntCil! L. uutwnmun (4wu wnwfWJl4Ci m 
utwfiwCifwp 41! ): Qhq fiw1tn Ci}, bCi GwL. fi}luCiw4wCi tn Citn buw4wCi 
qnpbw4w1 Cihpn: 

SCitnbumya1mGCi w.upnTJ.imya1wup Ghr4w1wgqmu t npn2w4}, 
tnGtnbuw4wa qnpbwlfw1Ghp}l (fiwutnwtnmp1mGGhr}l) fiwuwJuup}l tnhu­
pnq, nrnCig}lg 1mpwpwCii}TI1Jll! 1mbmu t tnCivihuwqwruwCi rr wniu 
bwnwgwb fi}l uCiwJuG11}lpGhrt!= 

U.ubCi u}l }lpw4wCi tnCitnhumya1mGmu CiuwCi fiwutnwtnmp1mGCihJll! 
pwquwya}lq hCi, uw4w1G 11rwGg}lg tnCitnbuwq}ltnmp1wG mumuCiwu}lr­
uwCi wnwr4w bCi 11wnCimu u}lw1G fi}luCiop},Ciw4w1},Ci fiwutnwtnmp1mG­
Cihpn: UrwGp },CipCimpm1G npn2muCibp 4w1wgCinTJ. tnCitnhuw4wCi u}lw­
tl np Cibp bCi, npn Gp I! G11qp 4mu hCi. 
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SOWJ/10 rn0rnliumpJnz00b:p[!' wCifiWUl'[)_ 4wu I! CiT).fiWCiTilfl 
uiGuibump1mCi ttwpnJJ. uwpT).4wCig Juupbfll! (np~bu 4wCinCi' "[!CiuiwCi)lul!), 
npnCiu WflU1WT).flnlP!WCi q.npbnCiCibp)l ubtj,w4wCiwuibp bCi L. o.q.uimu bCi 
wnwtlbtwq.m1Ciu pwtlwpwpbt )lpbCig ~wfiwCfl.imCiuCibfll!= 

!llintiwplfmp1maab:p[!' )lpwtl w4wCi wCio.)1 )lpwtl mCiuCibp )lg oq.uitl nJJ. 
fi)luCiw4wCi uiCiuibuw4wCi u)lwtlnpCibfll! (wCifiwuiw4wCi o.bnCiwp4mp-
1mCi, q.npb{!Ci4bpmp1mCi L. "[!Ci4bpw4gmp1mCi), npnCiu o.q.Ulml.i bCi 
wnwtlbiwq.m1Ci)1 fiwugCibt 2wfim1pl!, )1u4 Wfll.llWT).flnlP!WCi q.npbnCiCibpCi 
oq.1.llwq.npbmu bCi WflUIWT).flWGU pnTl_Wf14btm L. w1G mp)12 
o.bnGwp4mp1mCiCibp)1G, U1Ciw1)1G U1Ciuihump1mCiCibp)1Ci m 
4wnwtlwpmp1wGI! ttwtiwnhtm fiwuwp: 

SGuihump1mGnuJ 4wpl.tnp U1Ciuibuw4wG q.npbwnm1pGbp 
)1pw4wCiwgCinJJ. fiwuuiwuimp1mCi t lfwnw,jwpmpimap: 

SCiw1)1Ci uiGuibump1mGGbp)1 m o.bnCiwp4mp1mCiGhp)1 l.i)lfl.t 
4wuiwptlnJJ. tj,nJuwCiw4mp1wCi "4w~w4gnTl_ OJJ.W4)1" T).bpmu bCi 
w~pwGuCibp)l m bwnw1mp1mGGhp)1, WflUIWT).flnlP!WCi q.npbnGGhp)l L. 
<1,)1CiwCiuw4wCi l.i)lfngCibp)l 2m4wGhpf!: <l>nJuwGw4mp1mCil! 
pGmpwq.pnJJ. finuuhfll! l4wJuttwb bCi <1,)1CiwCiuw4wCi fiwuuiwuimp1mCiCih­
f1)1 L. 4wnwtlwpmp1wCi wqT).bgmp1wG iwtj,hp)lg: 

SCiuibump1wCi' np~bu wupnJJ.fW4wG fiwuw4wpq.)1 
mumuCiwu)lpmp1mCif! ~uifiwCifml.i t uGGwp4bt W!T). fiwuw4wpq.)1 

wnwCio.)lCi "dwuCiw4)19Cihp)1" (T).pwCig Judphp)l} U1Wf1WpCim1p 
G~wuiw4Cibpf! L. JuGT1-hriGbpf!: U.1T1- fuCiT).)lpGhfll! uhb uwuwdp fiwCiq.mu 

bCi fiCiwpwtlnp w1ll!CiU1flWCitiw1)1Ci npn2mdGhp)lg (tmbmuCibp)lg) uh4)1 
J!Ci.UlpntpJWCi{!: lJ.!T).~)lu)l TiflTI2ntUCibp)1 4w1wguwup o.l.twtlnptlml.f h(i 

2flfW~Ulnqui)1 finutihflf! (oq.uiwq.npbtlnTJ. w2JuwuiwGt1)1 L. JaTIJJ.Wf14tlTIJJ. 
WflUlWT).flWCiti)l ~wGw4mra1mCi{!, ~Wf1U1Wtj_npmra1mCiGhp)1 T).)luwg 

tltiwpmuCibpf! L. wnCi): 4.wui4wG2w4wG t, np 2flfW~uim1ui)1 
1mpwtiwCiumri uwuCiw4)1g )lp npn2mt1Cihpf! 4w1wgCiht)lu imomu t 
iwtlwq.nqG uiwppbpw4)1 "[!Ciuipmp1wG npn2w4)1 JuCiT).)lpGhp: U.n 4hp~ 
wuwb' uwuGw4)1gGbp)1 4nJJ.l.i)lg iwtlwq.m1G npn2muCihp)1 f!CiT).mCimuJ! 
htCimu t wnWfWT).fltlwb Ci~wuiw4Ghp)lg m T).pwCig fiwuGhtm 
uwfiuwGwtj,w4muGbp)lg: 

'-1,bpn fi)121wt 1.ll Ciui huw4wCi q.npbw4wi Ci.hp{! uhpumphCi tj,n Juwq T).ntU 
hG w~pwCivCibp)l u. bwnw1mra1mCiCihp)1, wpuiwT).pmp1wCi q.nplmGGhp)l L. 
t)1CiwCiuw4wCi 2m4wCibpnuJ: fi)-h T).W J1Gi~bu t )lpwq.npbtlmu, T).)1-
uiwp4hGR uiCiuibuwq.)1uimp1n·1Ci)lg dhq fiw1uiCi)1 gmgwG)12Cihp)1 
2ri~wCiw4 Cibpmd: 

U.qq.wJ/10 WfllnWTJflntpJwa, bwfuubflfi t., blfwumrnalifl/1 
tj,nJu4w~w49mp1wG uhf, J1Gi~bu fiw1u,Ci~ t, flwuwJuwnCi Cibpti)lCi 
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WJHJ.!ПlGp{! (U.) fiw2чwrччnнI t nrщhu uщwnn11wчwG Ьw)uuhrJ, (U ). 
GbJ111J1n1uGhJ1J, (\.,) u. wщrwGpGhJ1J, n1 Ьwnw1n1p1n1GGbrJ, чrw 
чwnwчwrn1p1wG Ьw)uuhrJ, (4) q.n1uwr' U.=U+ \н4: 

\..2цwЬ fiw-qwuwrn1u{! -qbJ1wpbJ1n1u t фwч 111G111bun1p1wG{!: U.1G 
uJ,w1G ЩWJ1qh9Gn1u t UUIПJIU. pGGwrччn11 finupbJ1J, Gчwrwq.rn1p1n1GJ! 
(Gч. 1 ): SG111buwчwG uJ,w-qnJ1GhJ1J, uJ,2u. -qбwrn1uGЬ:J1J, finuphJ1J, чwu h­
чwun1111GhJ1J, П1 Ьw)uun1uGhJ1J, finuphJIJ, 2J1fWЩUIП11111P uwчrn111G111h­
uwчwG '1PUIWJIЧUWG wGfirwдh2111n1p1n1GJ! щw1uwGwчnrчwЬ t 
GrwGnч, Пfl 111G111Ь:uwчwG UIWJIWpGn11p uJ,wчnrGЬ:JIJ, fiWUWJI au.w­
ЧhJ1щчЬ:1J,p JuG11J,rGЬ:J1{!, ПJlpWG ti uJ,u1wG9J,g UIWJ1phJ1чЬ:G, nщ11чwЬ 
Ь:G UWЧJIПU1G111Ь:uwчwG fiw-qWUWJIWЧ2nn1p1wG wщwfinч_uwGI!: U'wч­
J1ПU1G111huwчwG fiwцwuwrwч2nn1p1n1G1! w1G RЬ:GpG t, nrJ,G uJ,wanч­
-qЬ:1nq' U1G111Ь:uwчwG UIWJIWpGnчp uJ,wчnrGЬ:rJ, fiWUWJI аt...wчЬ:rщчwЬ 
JuG11J,J1GhJ1t! wщwfin-qn1u hG 111GU1huwчwG Ь:Gpwfiwuwчwrq.Ь:J1J, Gщw-
111wчwuh111 q.nyibn1Ghn1p1n1GI!: 

Ч.hJ11! phyi-qwb fiw-qwuwyiuwG tlhf uщwnn1ul! (U) 111Gw1J,G 
111 G111 hun1p1n1GGЬ:J1J, чn11uJ,g q.G-q n11 wщrwGpGЬ:JI G n1 Ьwnw1n1p1n1GGЬ:J1 G 
Ь:G, GhJ111J1n1uGhJ11! (\., )' aЬ:nGwrчn1p1n1GGЬ:J1J, чn11uJ,g WJ1UIW)1JIWЧWG 
чwrn11n1p1n1GGЬ:J1J, (2hGphJ1, uhpЬ:GwGЬ:JI, UWJ1PWЧПf1П1\fGЬ:J1 1.i. w11G) 
аЬ:nр phJIUWG nщ11n1p1wup ЧW111WJ1Ч.П1'\ Ьw)uun1uGЬ:J1G Ь:G: 
\,hJ1)1Jln1tJGhJ1J! Ghrwnn1u Ь:G Gwu. pGwчwrwGw1J,G 2J,GWJ1WJ1n1p1n1GJ! 
t... WJIU1W)1J1wчwG щw2wrGЬ:rn1tJ 111Ь:11J, n1GЬ:gn11 фnфn)un1p1n1GGЬ:J1{!: 
4wnwчwJ1n1p1wG Ьw)uuhyiJ, (4) чwqun1u Ь:G Ьwnw1n1p1n1GGЬ:J1J, (oJI' 
ЧJIJi)ПlJi)lWG, wnn112wщwfin1p1wG) t... wщrwGpGЬ:rJ, (or' фwuфn12111 ц 
11wuwq.J,J1p) 11),uwg чw111wrчn11 ч_бwJ1n1tfGЬ:J1{!: U.1uU1h1'\ ihG 
1!G)1q.J1ЧЧn1u 1ЛJ1WGuфhJ1111 (фn)uwGgJ,ч) ч_бwJ1n1tfGhJ11! (or' 
чЬ:Guwpn2wчGЬ:J11! ц Gщwu111GbJ1{!) t... un1puJ,11J,wGЬ:J1J! 
(1rwfiw111 чwgn1uGhJ11! ): 

'"1Giщh"u Ь:G q.n1wGn1u (U+\.,+4) wqq.w1J,G Ьw)uuhyiJ, ч_бwruwG 
nhun1ruGhJ11!: U.'1.J!lП1J11! uЬ:чG t ' wqq.w1J,G Ь:чwun11111!: q.n1n1p1n1G 
n1GЬ:G -qбwrn1uGЬ:J1J, finuphJ1 aЬ:nGwrчn1p1n1GGЬ:J1J,9' 11Ь:щJ, Шll 
111G111Ь:uwчwG uJ,w-qnrGЬ:J1, J,uч RЬ:111n' GnrJ,g 11Ь:щJ,
aЬ:nGwrчn1p1n1GGЬ:J1: U'Ь:J1 рЬ:rwЬ Ь:чwun1111GЬ:yiJ, · n1 Ьw)uun1uGЬ:J1J, 
RnuphJ1J, 2JlfWЩU1n11111J, Gчwrwq.rn1p1n1G1! iP GЬ:rwnЬ:1 111G111Ь:un1p1wG 
ЧWJIUПJI fiw111-qwЬGЬ:J1J,9 uhчl!' фn)uwnn1p1n1GGЬ:rJ, 2n1чwG: 8Gw1J,G 
111G111Ь:un1p1n1GGЬ:J11! J,rЬ:Gg )u.Gw1n11.n1p1n1GGЬ:J11! фn)u Ь:G 111w1J,u 
'1J1WUWUIGЬ:yiJ,G: 9Ь:nGwrчn1p1n1GGЬ:J11! unч.nJ1WJ!WJ1 wчЬ:1)1 2w111 
GЬ:J111J1n1uGЬ:J1 Ь:G чw1nwrn1u, pwG 2wfin11pG t' '1-JIWuwчwG uJ,2ngGЬ:J11!' 
фn)u wnGЬ:1nч J).JIWUWUIGЬ:JIJ,g: 4wnwч.wrn1p1n1GGЬ:J1{! Gn11Gщhu 
Ьw)uun1u Ь:G wчЬ:1J, 2w111, pwG q.wGdч_n11. fiWJ1ЧhJ1G n1 UIПlJ1phJ1G hG. 
n1GЬ:Gn1u Ь:G щwчwun1yi11nч p1n12Ь:GЬ:J1: 
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tlnwpnul'Gbpp fiTIU{!Uflp WUJ!TI'lfW4w(i UjWU14bpuw(i fiwuwp 
wGfipw<tt2rn t I!fi'lr+f14Ul GwL. ,l>pGwGuw4wG lipfngGbpp 2m4wG: 
4.bpfpGpu lipfngntl_ rnGw1pG rnGrnbump1mCiGbpp m 
dbnGwp 4mp1mCiGbpp JuGw1n'lmia1mGGbpntl_ '1>r GwGuwtl_nptl_mu bCi 
Gbfl'lflTilUGbp{! L. JllTilfbp UjW4WUTilfl'll! (bpb 4w): ~rGwGuw4w(i 
up~ngGbpp 2mtiw1mu tl_wp4bpp (1.fin]uwnmp1mGGbpp) wnw~wp4G m 
UjWfiwG~Wfl41! fiwtl_wuwpw42nn'l qGp 'lllflI! 4wrnwpmu t 
2wfiW'lflTilWI!'. SGrnbump1mGmu tl_nwpmuGbpp G4wpwqptl_wo finU{!UflI! 
UjWU14bptl_wo b(i G4. 1.1-mu (rnb'u, (22]): 

b~wtlnnn 

!lnun fiwp~bp 
ua~:m~dbp -- --- - --- - -

'u4wJiwqpmp1mG{! UjWpqbgGbtm fiwuwp bGpw'lpbG{!, pt wupn112 
WfllllW'lflWli{!I! ian11wp4mu b(i i1bnGwr4mp1mGGbp{!: 'l,nr<'>wpwr 

tuGw1n11mia1wG qomt wqqw1rG b4wumrn{! (national profit on business 

saving) qGmu t ,l>pGwGuw4wG up~ngGbpp 2m4w: 
SGw1pG rnGuibump1mGGbf11!, mGbGwtntl_ uiGuibuwG nbumpuGbp, 

'lflWGp UlflWUW'lflTilU b(i dbnGwp4mp1mGGbppCi, npnGp, rrbGg fibpppG, 
m(ib(i UjWfiwG~Wf14 WflUIW'lflTilJalWU qnponGCibrr G4wuiuwup: 
U.puiw11pmp1wG qnponGGbpp 11ruwg 46wpntu{! iibnGwp4mp1mGGbrr 
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fiwuwp ow]u12 t. j,u4 l1law1j,a \1lal1ltunlJa1maatpj, fiwuwp' t4wtiml1l: 
Saw1j,a l1lal1ltumra1maatp{! wafipwdt2l1l WUjpwa12atpj, m 
ownw1mra1maatpj, Ujwfiwa~wp4 ta atp4w1wgamu WUjJ1wa12atpj, m 
ownw1mra1maatpt, 2m4w1mti L. WJll1lWf1J1mra1wa qnponaatpj, 
4.wnwn12j,g ul1lwgwo t4wtintl1l{! ow]uumti Wl'l WUjJ1wa12atpj, m 
ownw1mra1maatpj, 3.tn12ptpuwa fiwtiwp: 9tnawp4mra1maatp{!, 
wnw~wp4tp14. L. j,pwgat1n4. fitTITJ.WJ144_W0 WJll1lWflJ1Wal}{!, U\llwamu ta 
fiwtiWUjW\llwu]uwa t4wtiml1l, npn4. 4p4j,a 3.tn12 ta ptpmti 
WJll1lWflJ1mra1wa qnponaatp. L. qnJlOl!arawg{! 2wpmaw44.mti t 4.tp{! 
a4wpwqp4.wo l1lJ1Wtiwpwamra1wtip: \., 4wl1l ta12. np t4wtiml1l atp j, L. 
ow]uumuatpj, tij,wdwuwaw41w finu12tpa wal!a'lfiWl1l 4p4a4.nn.i ta, L. 
Wl'l\.llhu 3.L.w4.np4.mti t t4wtiml1latpj, m ow]uumuatpj, finu12tpj, 
2Jl~WUj\1lTil}\1l{!: 

Cp~WUj\llTill\11 j, WJlfllTilal}ntU, {!U\11 tmra1wa, 3.L.w4. TIJ14. mu ta 
WJll1lW'lJ1mra1wa I! a'lfiwamp ow 4. Wll!, l!a'lfiwamp t4wtiml1l{! L. 
l!a'lfiwamp qpwq4.womra1ma{!: 

S aw1j, a l1l a\11 tumra1maatp j,, 3.tnawp 4mra1maatp j, nwg j,n awi 
\1la\1ltuw4.wpuwa gmgWflJlUwa fiw~nq opj,aw4 tG q1]uj, 4.tp~mti 
ptp4.wo wrumuw4atp{! (l1lt'u, ( 13 )): U.nwaaawfiwl1l4mra1maatpj,g 
t l ati n4.' wp fitij,mra1mr.iatp j, L. 4wnw4. wpmra1wa' TIJl\.ll tu 
fiwul1lwl1lmra1maatp j,, nwg j,n awi l1l a\11 tuw4wa qnpomatmra1wa 
wq1muw4atp{! ita ptp4.mti: 

U.q1muw4atpmti fJnpllw111/11/. qwfJnfJfilipfi w1a u4qpma12atpa ta, 
npnag fij,uwa 4.pw j,pw4wawg4.mti t l1lJ14_WO uwfiuwawqiw4muatpj, 
Ulw1uwaatpmti a\.ljw\1lwlfw1j,a ,1>ma4gj,w1j, wnw4.t1wqm1a wpdt12a 
WUjwfin4.nq nwgj,nawi \1lal1ltuw4.wpuwa uj,~ngatpj, l!al1lJ1mra1ma{!: 

4.wtiw4wpq.w1j, a 4. tr1momra1wa. tiwuaw4.npwUjhu npn2muatp j, 
4w1wguwa tqwaw4atp{! fita4.mti ta npn2w4j, qiwul1lhpj,. 
tpL.m1raatpj, mumuawuj,pmra1wa a4wpwq.puwa 4.pw: U.1'1 
a4wpwq.pmra1maatp{! tij,2\11 fiwpwphpw4wa ta. uwfiuwawqiw44.wo 
ta mumuawuj,p4.nq wnwp4w1j, uwuj,a titp matgwo q.j,l1lht'112atpn4.= 

"lfn'lh( l1l tpuj, al! 4. hp~ j, a \1lwuawu1w4 atpmti 1w1anp ta 
oql1lwq.npo4.mti t l1lal1ltuw4wa (L. wn) fiwtiwlfwpqhJII! tiwawihtm, 
'lJlwag qnJlOI!arawgatp{! 4wa]uwl1ltut1m L. 4wnw4.wpuwa ]uaflpJlahp{! 
fihl1lwqnl1lhtm fiwtiwp: lfn'lhl, tin'lt1w4.npmti pwntpj, q.npowomra1wa 
dwuwaw4 uta12 a4wl1lj, ta12 matawim npn2w4j, a4wpwqpmra1ma, npa 
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Wf1\11Wgn1nni t munu.iGwu],pt(_nT]. op1h4\ll}, w1u wnwuduwfiw\ll-
4mp1muuhp'[!, npnCip fih\llWPfll!flnlU hu pmu fih\llwqn\llnT].},Ci: 

\.,4wpwq.pmp1mCiCihp], fiNf1\llmp1mCin li. npw4'(! npn2tl_mu hCi CiwJu 
ti. wnwt UTITJ.h1]1 fiWUUIUJUIVIUJU/uUJtimpJWUp w1Ci UjWfiWCitCihp],Ci. np 
wnwtWTJ.fltl.mu hCi fih\llwqn\llnT].]1 4n1'].u],g: liwpli.npt(_mu hCi Ciwli. w1Ci 
WflJJ.lmupCihp'[!, np w4Ci4w1t1.mu hCi u\llwCiw1 unJJ.h1]1 4],pwnuwCi 
u},tngnt(_: lfnJJ.h1}1 npw4],g hu 4wJut(_wb ],pwt(_],fiw4], t(_hp1mbmp1mCi'(!, 
npn2muuhp 4w1wguhm: 

lfnTJ.hlI! Ujh\llJ;! t pwt(_w4wCi ti},2\11 Wf1\11Wgn1]1 hpli.m1pCihp'(!, 
uw4w1Ci TJ.W JJ.hn pwt(_wpwp ~t: U.1u Ujh~p t 1],Ci], Ciwli. "q.npbmCiw4'', 
1.1.l }1\llwCi],' oq.\llwq.npMwCi fiwuwp: 

U.1u wnwCiduwfiw\114mp1muCihpnt(_ fiwCiJJ.hpd, q.n1mp1mCi mCihCi 
unJJ.hl Cihp], 4wnmguwCi li. fih\llwq n\lluwCi fiwun CiJJ.fiwCimp u4qpmCipCihp: 

lfnrJa1wrf.npnul[! npUJb:u qf,mwf./wti tiwtiw)_uwa uapnrJ: lfhp 
4n'luunpn2muuhp'[!, J,Ci~1J.!hu gm19 t \IIWl],u q.pp], t(_hpCiwq.},p'(!, nt'l'ltlwb 
hCi 4wnwt(_wpuwCi npn2muCihp], 4w1wguwCi uwphuw\ll},4w4wCi 
hT]. wCiw4 uhp], fih\llwq n\lluwCin: 

q,npbm1puhp], fih\llwq n\llmU[l li. 4wnwt(_ wpuwCi q.}1\llmp1mCi[l, np[l 
uwuCiwt(_npwlJ.lhu 1J.!Wf1mCiw4mu t fiwCipw1],u li. uwuCiwtJ.np 
dhnuwp 4mp1mCiCihp], 'l h4w4 wpCihp], 4"'1 u], g WflTJ.1mCiw4 h\11 
npn2muCihp 4w1wgCih1m fiwCidCiwpwpw4wCiCihp, fili\llwqn\lluwCi J,phCig 
q],CiwCingmu Ujli\llQ t mCihCiwCi mumuCiwu],ptJ.n'l op1h4\ll}, tiwCiw~uwCi, 
npn2w4], JuuJJ.p}, unJJ.h1]1 dli.w4hp1J.!uwCi l.t 1mMwCi uhpnJJ.Cilip: 
\.,4w\ll hCip, np q.npbwpwpmp1wCi 4wnw4 wpuwCi TJ.1J.lf1TI9 Cihpmu 
q.npbnqpCihp], fih\llwqn\llmu[l l.t 4wnw4wpuwCi q.}1\llmp1mCi[l hpphuCi 
um1Ciwgt(_mu hCi (\llh'u, (35)): 

'l,dqwp ~t \llhuCiht, np uliqwCi],g 1mpwpwullmf1}1 4n1'].u],g 
[lCiT).ntCiq TIT]. 4wu ulip 2fltW1J.!W\llntU npn2muuhp}, 4WlWQUWCi 
},flWTJ.flTilJalntCiCihpntU u}, \.i.Cim1Ci "uwuCiw4}, g Ci lip Ci" hCi, TI fl TI Cig pq mu h(i' 

l.</Jni/m/uwf./wtitib:pf, lJ U/WflWUb:mpb:pf, pwqllmpJmtitib:p[!, npn CiQ 
\llflnfii.J.mu hCi' 

• pmnw\llph1]1 qinqinJuw4wCiCibp],, npnCig wpdhpCibpu [lCi111pmu 
t npn2mu 4w1wgfin1'].[l; 

• "Wfl\llWJ;!},Ci" 4wu wp111wb],Ci qinqinJuw4wuCibp],, npnCig 
wpdbpuhp], npn2mu[l fi],uuwJuCiJJ.p}, UTITJ.b1wtJ.npuwCi 
2rtwuw4Cibp],g JJ.mpu t: U.1TJ. qinqinJuw4wCiuhp'[! npn2mu 
4w1wgun1'].]1 4n1'].u],g 4hpwffu4b1}1 ~liCi: 

• 1J.!Wpwdb\llflbp], pwqump1wu, npnCig wpcJhpCibp[l 
T).},\11Wf144TIT]. JuCiJJ.p}, 2fl~Wuw4uhpmu 2Wlll npn2w4}1 l:i(i: 

2.lfnTJ.b:fl!, nplJ.lbu \IIWflphp qinqinJuw4wCiCibpu m 1J.!Wf1wllb111plip[1 
4wUjw4gn1']. fiwpwpbpw4gmp1mCiCib11]1 pwq ump1mCi: 
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.t 'uU/wmw/jwJf,fi .f,mfiljgf,wfi. nrJ, Rwuwr tfiCiu,rtl_nu.i t 
Citj_wqwq.m1Ci 4wu wnwtJ.h1wq.m1Ci wrdhpl)' 4wtutJ.wo 
tfintfintuw4wCiCihrJ, m 1.4wrw1Jhu,rhrJ, {!UTJ.TilUWO wrdhpCihrJ,g: 

4.~w21/nrzwljwfi l:i,zwfiwljfiliN!• nrnCig uJ,ingntj_ nrn2mti 
4w1wgCinrtl! 4wrnqwCin11.i t q.Ciwllwu,ht u,wrphr 1momtiCihpJ, 
wrTJ.JntCipuhr[!: 

').J,u,wr4tl_wo nrn2mtiCihrJ, 4w1wguwCi hqwCiw4Cihrl! Rwnwtu 
pwCiw4w4wCi hCi: lfhCip ~hCii;i hCiiawTJ.rmu. nr wCituu,J,r pn1nr 
nrn2muCihrJ, 4w1wguwCi iuCiTJ.J,rGhrl! phrtJ.mu hCi i;iwCiw4w4wG 
tlhr1mor1lJa}WU: Uw4w1G nru,hq TJ.rw RCiwrwtJ.nrmia1mG[! 4w. Wl'~ 
tlhfllmomia1mG[! wGRrw<th2u, t 4wu,wrht' q.u,Citl_htntl 4wnwtl_wr~J, 
TJ.hrnni, L. WJU 4w1.4wllntj_J, wrTJ.1mCiwtj_hu, nrn2uw(i 4w1uigmu: 

U'nTJ.ht Cihr J, nri.i pwq timia1mG[! I! CiTJ.mCitj_ wo t pwdwCiht hr 4m 
tun2nr TJ.Wuj,' wnwr4w1w4wCi L. hrL.w4w1w4wCi tinTJ.litCilir: Unw~J,Ci 
tuniup unTJ.htCihrG mCihCi pCiw4wCi 4wu wrRhuu,w4wCi owq.mti 
(i;iwru,hq, finquwgm19. 2nq.lii;iwr2ti uwCirw4hru, L. wnG): 
Unwr4w1w4wCi tinTJ.ht Ghr J, 4J,rwnmia1mGCihrl! u, Gu, huwq.J,u,mia1wG 
tihf uwfitiwCiwtfiw4 hCi: U1uu,hq pwgw4w1mu t fiwuwrw4w4wCi 
tiw4wpT).w4J,Ci pGnrn2 wru,hrt..m1iat!' w2tuwu,wCii;il!: ll1TJ. t 1.4wu,6wn[!. 
nr hrp Ci4wrwq.rtJ.mti l:i(i 4hCiuwpwCiw4wCi fiwuw4wrq.hrmu u,hqJ, 
mCihgnq q.nrot!CiiawgCihrl!, w1.4w tunutj_mu t Guiwu,w4wfiwruwr 
q.nronq mia1mGCihr J, (J, u,wrphrmia1mG uwrTJ.4w1J,Ci fiwuwrw4mia1wG 
uhi t! Giawgnq fiU/wmwljwub:m q.nronq mia1mGCihrJ,) uwuJ,Ci: 

lJruw4w1w4w(i UTITJ.litCilirJ, TJ.WU{! q.j,u,w4w(i nwCiw~uw(i Ul:if 
fiJ,tiCiw4wCimu TJ.rut..nrtl_mu t w1Ci1.4J,uJ, UTITJ.h1GhrntJ.. nrnCii;i oq.u,tj_mu l:i(i 
uwiahtiwu,J,4w1J, 11:iqtj_J,g: 

t;pp fiJ,tiGwtuGTJ.tirl! at..w4hr1.4tJ.wo t, WUjW i;iwCiw4w4wCi tlhr1m­
omia1wG fiwuwr wCifirwdt.21.11 t mCihCiwt op1h4u,J, uwiahuwu,J,4w4wCi 
unTJ.hm: 

lJ'nTJ.litJ, tj,ntfintuw4wCi uhomia1mGCihrl! uwlluwCihtJ, L. ~wtfllitJ, hCi: 
s (iu, huw4wCi hr L.m1iaGhrJ, (dwuwCiw4J, uhi q.nrol!Ciiawg Ghr J,) 
mumtiCiwuJ,rmia1wCi dwuwCiw4 nruihu 4wrt..nr tfintflntuw4wCiCihr 
4wrnri. hCi fiWCiTj.hU q.wi w1.4rwCii;iJ, q.J,Ci{! L. J;lWUW41!, 2wfiwTJ.rmm[!, 
tfinqJ, tfintuwGw4uwCi r,trmml! L. wuG: <l>ntflntuw4wGCihrJ, L. 
uiwrwuhu,rhrJ, uJ,~ngntj_ at..wtl_nrtJ.nut hCi unTJ.htJ, uwfiuwCiwtflw-
4mtiCilirl! L. Ci1.4w1.11w4w1J,Ci 4>mG4gJ,wCi: 

nr1.4hu orJ,Ciw4 i;iGCiwr4hCii;i {!UUlWCij,i;iJ, u1.4wnnqw4wCi tJ.wri;i[! 
Ci4wrwq.rnri. U"'lTJ.lim: lfnTJ.litmu nr1.4bu uuiwnnq fiwCiTJ.hu t q.w1J,u 
nrn2w4J, lllj,t4J, [!Ci1.11wCiJ,i;i: t.l.hr~J,Ciu pCimiawq.rtJ.mti t u1.4wntj_nq 
pwrJ,i;iCihrJ, (w1.4rwCii;iGhrJ, L. ownw1mia1mGCihrJ,) fiwtl_wi;iwomJ, 
Ci4w1.11uwup Gwtuw1.4wllltj_ t.1J,mia1wG (q.hrw11wuh1J,mia1wG) 
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fiwpwphpmJitJWUp 4wu oq.lllw4wpmJit1wG ,1>mG4g],w1nq, ],G~t4hu Gwli. 
pJm~hlllwJ],G uwfiuwGwi.pw4munq: µ1m~hlllw1],G uwfiuwGwi.fiw4muI! 
gm19 t l.llw1],u, np wt4pwG12Ghp], nhn12 phpuwG 1J.pwuw4wG owtuuhpf! 
~liG 4wpn11. q.hpwqwGgh1 {!UlllwG],12], 1J.pwuw4wG li4wumui{!: 

OJith ut4wnqn11. wt4pwG12Ghp], fiwqw12womG Ghp4w1wgqmu t 
x = (xi,x2 , •.. xn) n~ pwgwuw4wG q h4uinp], u],~ngnq. wt4w ut4wmiwG 

1wqwq.m1G qwp12], 1.in1J.htI! fiwGq.mu t w1Gt4],u], x -], [!GuipmJit!WU{!. nPI! 
pwqwpwpmu t {!GuiwG],12], p1m~h], uwfiuwGwt.j,w4tiwG{!, li. np], 
11ht4J2mti ut4wnn11.], oq.uiw4wpmJit1wG ,1>mG4g],wG uuiwGmu t ],p 
wnwqh1wq.nqG wpdh12I!: 

JuG11p], tiwJithtiwui],4w4wG un11htI! 4wnmgh1m fiwuwp 4wuiwphG12 
fihuili.1w1 G2wGw4mtiGhpf!. 
• P = (p1,p2 , ••• ,pn)-G ut4wnqn11. wt4pwG12Ghp], q.Ghp], qh4uinpG t, 

• S -I! I!GuiwG],12], h4wumuiG t, 
• u(x) -I!' {!GuiwG],12], oq.uiw4wpmJit1wG ,1>mG4g],wG: 

lfn11hm 4mGhGw fihuili.1w1 uihUJ2I!· 
q.uiGht n~ pwgwuw4wG 4 ,x2, ••• ,xn Jitqhp, npnG12 pwqwpwpmu 

hG P1X1 + P2X2+ ••• +pnxn $ S wGfiwqwuwpuwG{!, \.i. npnGg fiwuwp 

u(x) ,1>mG4g],wG I!G11mGmu t ],p wnwqh1wq.m1G wpdhg[!: 

(!GuiwG],12], ut4wnn11.w4wG qwpg], x = (xpx2 , ••• , x,.) qh4uinp], 

Jitnl1lWlllph1], wpdh12Ghp], pwqtimJit1mGI! phpqwo tin1J.h1nui npn2qmu t 
q.Ghp], p qh4uinp], li. S h4wtiui], u],1ngnq: (!GuiwG],gt, ut4wntiwG 

q.hpw1J.wuh1],mJit1wG 4wnmgqwbg], npn2mu],g 4wu u(x) 

oq.uiw4wpmJit1wG ,1>mG4g],wG uiw1mg fihuin tihGg t4hU1Q t 
4wpn11.wGwG12 tmllht tuG11],p{!: ~wfuqwb u(.x) oq.uiw4wpmJit1wG 
,1>mG4g],1..a1], uib.ug],g' uhGJ2 4mGhGwGg uwfithuwui],4w4wG bpwq.ptiwG 
uiwpphp pwp11mJit1wG tuG11],pGhp: 

q.npllm1rtOhpr fihlllwqn1111JwO[l pOnpn2 h1J.wOw40hpn4 npn2nuJOh11r 
4w1wgtlwa qrlllwljwO t12w4mt!Ohp[l tlhllwuihu LJrpwn4n•tl tra hp4pnJ1'l 
w2fuwpfiwtlwplllr 111wprOhprO: llw4w1a 11rwOg llrthrO r fiWJlll hQ h4h1 
2Wlll wqhtr 4WIJ.'. lfwuQwqnpWUjhU. tlwfilhtlwlllr4w4wQ tlhfiln'lQhpr 
lJrpwntfwQ WnWfrO UjWpqwqntj0 tfnfj.h[Cibp[l lllW4w4rQ wnt.1..1j!WJ14h[ hQ 
&A~baba, 18-1111 L. 1 •. •lw1pwU[l, !l>·r'l 11wphpnLtl: U.nw4h1 pwr'l tln11htOhp(l 
20-rri- 11wrr 30-40-wljwO rttlwljwOOhprCi wnw2wp4h1 hO .V.,l>nG 'l,h1tlwO[l, 
l.4W011lnpntlri£l• .P,.'J.wOgrq(l L. Wll qrlllOwljwOOhp · ~aw1wll WJI) 
flblllwqr.lllntfiljnLOOhprO lllJ1qwc'J pwpap qOwflwlllwljwOOhpra. WJ'l 
tlnri-btObp[!, npuihu ljwnwqwptlwa npn2mt10bpr 4w1wgt1wa wr111mOw4hlll 
t1r2ngOhp, qnpllwri-pqbgra t1rw1a tlhri,ra l/lWUOwu1w4Uhpnttl, np(l 
uiw1tlwOwqnpqwb t fiblllqfihlllh mdh1J.wgn1J. lllOlllhuwljwQ upgwljgntfilJWUp. 
r01uibu Owl, 11,h1J.b4wqrlllnlfiljWO l, fiwuw4wp4r)Cit.pt1 [laatmwb 
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fi Ciwpwq nnm,a1n LliCilipmf WJl(! Ci.1r1 p wCiriw1ti Ci l mbnu.!Cilip ti g l wqwqnqCi.Ci 
[!Cilrlplilnt fiwuwp: 
lfn'ltilatq1J, lfJ,pwnuwa 11cti.t_wpmp1maatrl! 1.4w1uwawi.t_npqwb ta 

apwanq, np 11ctqwp t ungJ,w1-lllallltuw4wa qnpbJ!apwgatpJ, fiwuwp, 
npnagmu wn4w ta ungJ,w1w4wa, uwp114w1J,a, finqtpwaw4wa 
qnpbnaatp. 4wnmgt1 uJ, fiwuw1.4wpqiw4 fiwuw4wpq: 
'l,ctqwpmp1maatpJ! 1.4w1uwawqnpqwb ta lllallltump1wa uwuJ,a utp 
qJ,lllttJ,I!atpJ, uwfiuwawqiw4mp1wup, J,a21.4tu awli. w1a qiwullltpJ, n2 
wupnru~w4wa a4wpwqpmp1wup, npnag fitlll qnpb mai, 
lllalll tuwqtlllJ!: 

lfn'lt1wqnpuwa t'l_waw4J! tapw11pmu t wnwplfw1J, awtuaw4wa 
mumuawuJ,pmp1ma. apw tw4wa pampwqptpJ, wnwaaawguwa qpw 
fiJ,uaqwb un11t1J, 4wnmgmu, un11t1J, qinpawnw4wa li. llltuw4wa 
qtp1mbmp1ma, ulllwgqwb WJl'llnta{!atpJ, fiwuw'lrmu un'ltiwi.t_npqn'l_ 
op1tlf lll J, llli.l1w1 atp J, fitlll, un11t1J, lfwlllWJl tiwqnpbmu: 

nr1.4tu qJ,lllw4wa tiwaw2n'l.mra1wa WJl'llntawqtlll uJ,~ng, 
un11t1wqnpmlIJ! fitlllwqnlllmu t ungJ,w1-lllallltuw4wa qnpbJ!arawgatpJ, 
li. tpli.nqpatpJ, qinqinfumra1wa opJ,aw2wtfimra1maatpJ!, li. 'lJIW fiJ,uwa 
qpw wnw~wp4qmu ta qwpqwguwa pam1raJ,a i.t_tpwptrn'l nrn2wlfJ, 
q wp lf wbatp: lfw"JatuwlllJ,4w4wa un'ltt wq npmlIJ! fiawpwqnpmp1ma t 
lllWtJ,u fitlllwqnllltt lllallltuw4wa 4wu ungJ,w1w1.twa pWJl'l 
fiwuwlf wpqtpJ, qnpbmatmp1wa ulfqpmaI!atpJ!, u2wltt1 'lrwag 
uwptuwlllJ,4w4wa un11t1atpJ!, Ulllmqt1 li. til(lJlllltl l1ltuw4wa 
11rnqpatpJ!, qwpqwguwa lllWJ1ptpw4atpJ, fiawpwqnp pwqump1maJ,g 
J!alllpt11wqwq.m1a1!' J!Ulll nrn2wlfJ, ot4lllJ,uw1mp1wa fiw1lllwaJ,2J,: 

fla2I!wa ti ntumpuatpJ! uwfiuwawqiwlf 1J,ata, uJ,2lll 4wpt1J, t 
qlllat1 'lrwag oqlllwq.npbuwa 1wi.t_wqm1a ali.J!: U.1u J,uwulllnq 
01.4lllJ,umuJ, fiwu4wgmp1maJ! fiw6wfu 11wnamu t P!nlJIJ!lipnauwa 
1.4wllltiwn: 'l,w 1.4w1uwawqnpqwb t apwanq, np w1a WJllllWfiw1lllqmu 
t uJ,w1a awtuornI! at..w4tp1.4qwb a1.4wlllwliatpnq: bq w1u 
llltuwlftlllJ,g lllallltuw4wa ot4lllJ,umuJ! fiwuwat1J, t 11wnamu 
lllallltuwuwptuwlllJ,4w4ill.a un'lttJ, (li. n2 pt J,pw4wa fiwuwlfwpqJ,) 
wnmunq: 

Sallltump1wa lfwnwqwpmuJ! pwpt1wi.t_t1m fiJ,uaw4wa m'l_J,atpa 
ta· fitnwa4wpw1J,a li. J!GpwgJ,4 bpwq.ptpJ, u2wlfmuf!, lllallltump1wa 
fiwqwuwpwlf2J,n qwpqwguwa w1.4wfinqmuJ!, qawtiJ, utTtuntlIJ! li. wn 
tua'lJ,Jlatp, npnag tmbuwa fiwuwp watumuwqit1J,npta lfJ,pwnqmu ta 
uwptuwlll J, 4w4Uta utpn'latp li. un'ltt atp: lfn'ltt atpnq 
4watuwq.m2wlfmuatpJ, watumuwqit1J,mp1mal! 1.4w1uwawi.t_npqmu t 
awli. apwGnq, np 1w1al!a'lq.J14ma lllallltmwqinpatpa wapmuwlllpt1J, ta 
li. lfwrn'l ta 'fitwa4 aullltl fiwuwpw4mp1wa qpw: 
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fih,lwplfqwb fi}luGwfiwpgt:p'[! 4lfw1mu t:G, np mGmt:ump1wG 
lfwnwqwpuwG JuG11}lpGt:pn Ju}lum pwp11wgt:1 t:G, mum}l iP lfwpt:1}1 
pw4wpwp4t:1 mGmt:uwlf wG 'l b:lfwqwp Gt:p}l unulf Gt:pnupnGnTJ.wlf wG 
pwp t:ummp1wup, np G wnw~•.uGmu t lfwnwq wpuwG pwp11 npn2muGt:p 
lfw1wgGt:1m fiwGwuiwpfi}IG: Awquwp}ltl uwfiuwGw41wlfmuGt:p}l 
fiNfl }Im fiw24wnmun, un11t:1}1 tit:~ Gt:pumbtl TITJ. wpmwb}l G 
uiwpwut:mpt:p}l pwquwmwppt:pwlf qwplfwbGt:p}lg llflWGg 
l! Gmp mp1mGn u Guiwmw lf w1}1 G ,1>mGlf g }lwGGt:p }I duwlf t:puimun 
fiGwpwqnp t:G 11wpdGmu 1w4wqm1G npn2muGt:p}l lfw1wgmti{! wGlfwJu 
GpwG}lg. pt: lfwnwqwpuwG np OTJ.Wlf}l fiwuwp t duwlft:ruitlmu 
JuG11}lp{!: 'l.pw fiwuwp wGfipwctt:2m t . mGt:Gwt 111 Gm t:uwqt:m Gt:p }I. 
fiwuwpwlfwqt:m Gt:p}l, uwpt:uwm}l lfnuGt:p}l fiwuwmb:TJ. ~wCi.gt:pni,l 
fiwuw11wu4wb u2wlfmuGt:p. "uwp11-ut:gt:Gw" fiwuwlfwpqt:p: lJ.111 
ctwuwGw~ w1GgwG ti mctq}IG iP fiGi}l Q. Liiwrlf}l w1G wum1p£!. np 
"U.ut:G }IGi, pwg}l pwGwlfwGmp1mG}lg, t:Gpwlfw t Gqwqn'l fiw111m19}1 
opt:Gg}IG": 

lfwplitlwmf,qwqwG opwqpmzl ( lf"O'): liwnwtl wpuwG, 
npn2muGt:p}l lfw1wguwG. qnpbm1pGt:p}l fit:mwqnmuwG JuG11}lpGt:p{! 
unqnpwpwp fiwGqmu t:G w1Gui}lu}l pqt:p}l fiwuwJuup}l £!Gmpmp1wG{!, 
npnGJl npn2wlf }l Guiw111wlf }l (,1>mGlfg}lw1}1) wnw4t:1wqm1G lfwu 
G4wqwqm1G wpctt:g t:G 111w1}lu' 41n41nJuwlfwGGt:p}l npn2wlf}l 
uwfiuwGw41wlfmuGt:p}l uiw1uwGGt:pmu: fl 111wppt:pmp1mG 11wuwlfwG 
mt:ump1wG tgumpt:umu}l JuG11}lpGt:p}l, lflT-mu fi}luGwlfwG 
m2w11pmp1mG{! 11wpii4mu t w1G JuG11}lpGt:p}IG, npnGgmu wnlfw hG 
41n41nJuwlfwGGt:p}l 41n41nJuuwG m}lpm1p[! nrn2n11 
uwfiuwGw41wlfn1uGt:p: 

lflJ JuG11p}l Guiwmwlfw1}1G ,1>mGlfg}lwG mumuGwu}lrtln'l JuG11r}l 
Guiwmwlf}l uwpt:uwm}llfwlfwG Glfwpwqpmp1mGG t: U.1G, npuihu lfw­
GnG, n -iwtliwG}l ttllf1}1111wG 111wpwbmp1mGmu npn24wb ,1>mGlfg}lw t: 

bph x = (xi,x2 , ••• ,xn) i.[hlfmnp{! pwi.[wpwpmu t un'lht}l 

uwfiuwGw41wlfmuGt:p}IG, w1G fiwuwpt.[mu t pmnwmpt:1}1, }lulf pn1nr 
pmnmwpt:1}1 4t:lf111npGhp[! lfwqumu hG tmbmuGhp}l 
(fiGwpwq npmp1mGGhp}l) S ramnw111rt:1}1 pwq umra1mG[!: 

lf'O' JuGJlpfl{! pmnw111pt:1}1 1mbmuGhp}l S pwqump1mG}lg 
w1Gui}lu}l X 4t:lf111np}l {!Ul/lflTilPlntGG t, np}l 'lt:uinmu /(x) Guiwmw­

lfw1}1G ,1>mGlfg}lwG umwGmu t G4wqwqm1G lfwll wnw4t:1wqm1G wpctbp 

S pwqllmp1wG 1,1.pw: U.1'l JuG11}lrl! lfqpbGJl fibmu1w1 lfbpui' 
/(x) ~ min, bpp x ES, lfwll 

/(i) ~max, hpp x ES, 



np1nt11. S -I! n -2wqiwGp tq41pruwa 1nwpwbmp1wa tGpwpwqump1mG t: 
lflJ {!G'lfiwGmp JuG11pmu wnwaaawgqmu hG hphQ fipuGw4wa 

UlUUQhp{!' lflr 'lWuw4wa JuG'lpfl, n2 qbw1pG bpwqpuwa JuG'lPfl (n2 q."(J 
JuGTJ.pfl) li. q.(y JuGTJ.pp: 

lflJ T).Wuw4wa fuGJJ.pmu S pwqump1mG{! G4wpwqpn11. pn1np 
uwfiuwGwqiw4muGhJ11! Gtr4w1wgqmu hG fiwqwuwpmuGhpp 1nhuQnq' · 

K;(x) = g, (Xi,X2,••••xn) = b;' i = 1,2, ... ,m: 

npUlb.'l_ g1(.x),g2(x), ... ,gm(x) fiw11nGp cl>mG4gpwGhpG hG, pu4 

b1 , b2 ,, •• , b'" -{!' tnpqwb pqhp hG: 

02 q,lJ JuG'lrmu uwfiuwGwqiw4muGhpp fiwuw4wpq{! 
Ghp4w1wgqmu t qinqinfuw4wGGhpp n2 pwgwuw4wa 1pGh1m 

~w1uwGnq (x1 ~ O,x2 ~ O, ••• ,xn ~ 0), li. wGfiwqwuwpmuGhpnq 4wu 

fiwqwuwpmuGhpnq npn2qn11. uwfiuwGwqiw4muGhpmf 

K;(.x) = g;(x1,x2, ... ,xn) $ b;, i = 1,2, ... ,m: 

n2 q.n fuG'lpflGhpp 4wrli.np 'lWU t nmmgp4 bpwqpuwa JuG'lPJll!, 
npmu a~w1nw4w1pG <1>ma4gpwa u. uwfiuwGwqiw4muGhrl! 
a4wpwqpn11. 4>ma4gpwGhJ11! nmmgp4 hG: 

q,lJ fuG'lflP a~wtnw4w1pa 4>ma4gpwa qbw1pa <1>ma4gpw t' 

f(x)=C1X1+C2X2+ ••• +cnxn=cx, TIJlUlUTJ. tnpqwb t c=(CpC2,···•cn) 

qh4tnTifl{! li. q,Gtnpqmu t X = (XpX2,•••,xn) qh4uinp{!, li. 4wa hp4m 

uihuQp uwfiuwGwqiw4muGhp' 

l. a11 x 1 + a; 2x 2+ ••• +a;nXn ~ b;, i = 1,2, ... ,m, 

2. X1 ~ O,x2 ~ o, ... ,xn ~ 0: 

4-huili.wpwp, q.tJ fuGTJ.PJll! n2 q.lJ fu.GTJ.JlP uwuGwqnp TJ.U~QG t. 
npmu G~wuiw4w1pG cl>mG4gpwG li. uwfiuwGwqiw4muGhrl! qbw1pG hG: 

4-wfiw}u lflJ wuha up· JuGTJ.JlP fiwuw~w1nwufuwGhgqmu t Gpw 
hp4w4p JuG'lPfll!, npnGg fiwuwuihTJ. mumuGwuppmp1mG{! wpqwuwphp 
t pG2~hu 1wqwqnqG 1mbmuGhpp q,GuipuwG pqw1pG uhpn'lGhpp, 
w1G~hu t npw4w4wa qhp1mbmp1wG wnmunq: 

bp4w4pmp1wa uihump1maa mumuGwuppmu t O~Ulpuwguwa 
4wnmgw4wpqp uiwpphp 4nTJ.UUJlI! pGmpwqpnTJ. hp4w4p JuGTJ.ppGhpp 
qnqqp upfli. 4w~I!= bp4w4pmp1wa uihump1wa fihuili.mp1mGGhpG 
wpuiw1J.pmp1wa 1wqwc+nt1G brwc+PJlI! fiwuw11rmu ha wpuiw11pmp1wa 
c+npbnGGhpp c+Gwfiwuiw4wGGhpp fihui: U.1u 1nhump1mG1! uhpuinphG 
4w~qwb t Juw11.hpp uihump1wa fihui, npG w1u 4wu w1G puwuuinq 
pwgwfiw1uimu t 1wqwqnqa qwpqh1w4hr~I! (UUlJlWUlUCfpWG) 
Ghpfiw4w1pG (4nG'1>1p4uiw1pG) 4wu wGnpn2 ppwqpfiw4Ghpmu: 
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lftr t.iJ,fngnq ol.tw4tpUfi.lmt.i L. 1mbqmt.i ta mamtump1wa, 
4wnwqwpuwa, awJuwq.bt.iwa, nwqt.iw4wa q.npbJ, L. wn 4wpL.np 
JuaTJ.J,p atp: 

lftap pqwp4tgJ,ap oUfmJ,t.iwguwa JuaTJ.J,patpJ, t.iJ,w1a t.iJ, t.iwut!, 
npnag fitmwqnmuwa tTJ.waw4atp[) 2wpw1J.pqwub ta um1a 
ohnawp4mt.i: OUfmJ,t.iw1 4wnwqwpt.iwa, qwaq.qwow1J,a 
UUfWUWJl4t.iwa, UfW2wpatpJ, 4wnwqwpt.iwa, auwaw4t.iwa 
(J,uJ,mwgJ,na) L. wn tTJ.waw4atp[) mhTJ. 4q.mata atp4w otnawp4J, 2-pTJ. 
t.iwunui: 

§3. ~wpflnCil:ipfl Wfl\llWT).Jlnl]it!ntCiU, pw2funtti(! u. UtqWnntU(! 

111 Ci\111:iUnt]itJWCi ulii. 'flwp 1:iUlnJ fl tpn fuqflinttiCil:ip 

U.1u pwctamu 4paawp4tap mamhuwq.J,mmp1wa mtuwa41maJ,g 
wqt1J, fitmwpppJ,p L. wpcttpw4np pwpJ,patpJ, 4wt.i WflTJ.!ntapJ, 
pw2Juuwa npn2 JuaTJ.J,patp: lJ.1TJ. JuaTJ.J,patpJ, «qwpq.wgntt.i{!,. 
riJ,mwp4tap tp4m waawag' 0-npJ,aqnaJ, L. OtppwpJ, mamhumpJwa 
op J, aw4nq: 

\.,wJu, TJ.Jimwp4tap t.it4 UWflTJ.Til mamtump1ma[): lfwpTJ.{! 
pamp1wa t.itf t.iJ,w1aw4 t, qpwTJ.4.ntt.i t fiw4wp~mp1wt.ip, umhTJ.bntt.i 
npn2w4J, pwpJ,patp, pw4wpwpmt.i J,p UfWfiwaft.imapatp{!: 
~wu4waw1J, t, np WlTJ.UfJ,uJ, mamtump1ma[) 4hpwgw4wa 
fiwu4wgmp1ma t: \.,uwa mamtump1mamtt JuJ,um UfWpqmaw4 t 
atp4w1wgqwb pwpJ,patpJ, pw2Juuwa fiJ,t.iawJuaTJ.tiPD, ~4wa 
atpfiw4atp (4na4>1J,4matp), ~4w 2wfitpJ, pwJumt.i: 

OtppwpJ, fiw1mai.ttm wpTJ.ta twUfhu irnJumt.i t J,pw4J,tiw4{!: 
l;p4m waoJ,g pwTJ.4wgwb fiwuwpw4mp1wa w1uUfhu 4n~4wb 
pwpt4tgmp1wa 4>mG4gJ,wG wpTJ.ta J,apaJ,a fiw1maJ, ~t. ~J, 
atp4w1wgqmt.i 41npoJ, 4.pw fiJ,t.ia4wb m41w1ahpn4: l;p4m wGoJ,Gp, 
npnGp, J, TJ.tUf, fiwaTJ.tu ta q.w1J,u L.' wpmwJJ.pnTJ.J, L.' UUfWnnTJ.J, 
TJ.tptpnq, wpTJ.ta 4wpnTJ. ta 4wpt1 J,phag mamhump1ma[): tltpfj,Gu 
4pampwq.pqJ, tp4nt t.iwuaw4J,gGhpJ, t.iJ,fL. wnwfwgnq npn2w4J, 
mGmtuw4wG fiwpwptpmp1mGGtpn4: IJ.1TJ. fiwpwptpmp1maatpJ, 
wt.ipTITJ.fW4wa Ufwm4tpJ, pwgwfiw1mnttl[), nppwa tt fitmwpppJ,p 1J,GJ,, 
Tj.ntpu t pGawp4i.lnTJ. JuaTJ.J,pGtpJ, fiwt.iwmhpumJ,g, mumJ, t.itGp 
4TJ.Jimwp4tap unu4 mamhump1ntG[) qwphtnt hqwaw4abp[): 

OpJ,aw4, rl•npJ,aqnG{! qwpomt.i t (hppwraJ,a, 4wt.i, t.ih4 mpJ,2 
TJ.hUfp' q.npbwmma J,Gp[) rltppwraa t: U'1mu TJ.hUfPD· apwagJ,g 
1mpwpwGllntPD wnwaai,a- wnwaai,a 4.wpmt.i t J,p mamhumra1maD L., 
wafipwdh2mmra1wa TJ.hUfpntt.i, 41nJuwaw4mt.i npn2w4J, pwpJ,vahp. 

ZS 
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nml{6'1n1ut nmtel1ullmtim1.1rbo Ill{ (ihnmynm J!1u6l{tt) iluuumhm 
l{llu lllnil 'ilelhullu ntm .'.I l{!)llltmy bqJl :nl{allmlt nmti.muuumtnn 
lqllqdmllqlt :i lJullmlt il!)t1U'\ :llqn6mel!JilQllub nmltml{bulu!Jn{!l.lll 
Jlmlt nmltmll'l.tmlllllm ltu}luymtnm elhuyml !)t1Ubmlq }lmum 
!l!I. .[11Ulllll!Jil !Jll!l.!J!JlUiel1uti llm!JU!lI? 6!) uLlu lllnil 'llQ!JQml\ llm lt 
l{nl{ tnntm 1nu }lqllubmlllbo !J!\ n[m9my ( .[11Ul1!1.!J lq1.tu.[1 ltullqdmllq lt 
!Jl{llq!J6melnilqllub nmltmllumlllllm nl11Uu 6l{!Jpmd ntm TJ. nqln~!Jl{) 
.[11Ul1Q!).[llUlnllq'1mytp !)ffll\mnqlll l{l11.t!)n[ ltu}ll\llm!)!)cf 61{.[llJUI\ 11!1.Jl 

:}lU.[llUUm 
nmtel1ulllll!Jil l{llQ!Jl\mllqdllmlll !Jhubmftml JllU!)6mtmti !J!\ llQ!JJllulullu 
llu-~!Jl{ l{n[ulftmltma !1!\Jlm ·il~l{llm}lmumlt l{im.[llll{cl> 'il6qllqnuqp 
lllmynm 'ltmnl{llo nqln~!Jl{ 'illlq!J6l{ltm!Jnm.[I !Jm.[ltlm}lmnqlll!JS 
:((OZ) 'n,Qlll) il111utluJ,ml11f.J.uJ1 !JfflJIUmfnn '1 !JmJln/Zmd t/tl!l!Jilt/tlmif 

:.[llUlQUU.[1 ltu}ll\tlm!J!Ja 
TJ. tlullln lq }llu6mllltlm !J!\ Liu!{ timnnmJl tl:t uullmlt il6 Limy uim nyt llqel 
·n1utelmulltmllmnm}lmy nmtimnQlll!)I.I\ !J!\ltuymlnmlt illlqbtlmltm61Uumti 
nml\mnQlll!Jlll llu qel 'il!Jmn[nmlllmln l{6Llmy ntm l{}ltllll l{~ ltqlllnin 

:d.[1miel1U!Jmdm!) I\Q.[1 6l{lmtimunmltud 6nmllu ,}lutlq!)!)l{,!111!\ Ill 
Llqnnt11unqu qm}lnn[mq ·anmLllnm '!Jl{b lq Llbmtlmlt!J iltlQ!J!Jm.[ltmln 
1ulq!Jnmy !Jl{ltm9l{}lmtll{ !Jhubm]lml }lulllnm.[11.[ l{ltmlullu .'.I llllqpmlly!Jm 
dllq •t1qnltm9l{]lmtll{ l[nl{ ln!Jim !J!\ JllU!Jm~mum • 6 l[ytp nmJlllm }lmnq Ill!) Ill 
Qm}ln[ml\ '.{\1U!)lUfeJ1UnQlll!)lll l{eJmdtJ1u TJ. l{!)Ub!)l[du<l_J ']lunl[lnni'fl 

:(.[llULIQ!J.[llUl\tlmllll{U mitloum 
tlQ.[1 nqh\ml\lllmy ,.[llUl\ffl!JlULlmln !)!\ tlQ!J.[llUQlUl l{nl{ln~!Jl{ a!JmLIU 
:tel '.'.I 61.lmy Um) .'.I l{lqlftmmun[nm il.[11u6q!Jimpm.[1my l{tlqyml mlnm 
'.'.I l{lq}lm 61{1\q,!1 il]ll{el l{ll1:mliulllmn[lm (Jl1u]ll[llll\Qlult) .[1lunm.[1mltqlll 

:tTJ.tlU qeJq ".[llUtll\ .'.I eJhU!Jd !Jffil\mll!)myu!)iJ. iJ..[11Ul.lUm6tJmy nim 
llu •a!J!\lllffll\ '\ :.[11U61.lmy !Jffl.[llllmym!)b qa!)lUiULlm qa!)mlllmn{lm 6!JQ Liq 
!J!\ qm]lubtlbmyml !Jbm]lnum ilelmdL11u TJ. ilnubnl{du<l_J tlu ,.'.Il; :}lu.[11uum 
!Jffl.[ln[lmd l{ llq!)a!)lUiullm .[llU.[11.[U !J!\ l{ llQ!J.[llU~l{bn[ ulft ~!) l{ anmLl!J 
Jlmlt illlqyml l{llq!J6l{ltm!JnmJl .[11u]16!l!Jimpm.[1my !JQ nqln~!Jl{ qel •iJ.6Llmy 
ntm .[llU!).[1 .'.I 6md .[llULlqatnqu lmill[y 1ulqLlm]1 iln1uiel1UnQlll!JS 

:il.[ltulllbp Bnmtl!J mlqn6nmy l{nhubmlq]lmum 
ilclqptlm l{iml{61\!J1Ut nl{tml\mlllmln!J l{]1Llm.[1my :i cllllQln nmltm!Jd 
TJ. '(uu ]llllimymlllLlm ]1u6u~l{.[I l{iml[ 61\!J1Ut !)l{iml\mlllmln!J l{ltmluLlu) 

~l11ul l{l\mlllmln!) lllU!JfflYU!)iJ. I\Q.[I !J!\ .[llU]ll.lu]lm!)ffl.[limln iJ.eJmdl11u TJ. 
iJ.!)Ub!)l{dU<l_J .[llUtmbmtlmln ni'fl :iJ.!)lUielmnqlll!)lll .[llUllm]l !J!\ UQlllffl.[lmy 
cl!Jmtl!J dtlq 'ilQml\llm]l nmltmnqlllmLll{ lq]lmum cl!JQl\tlm!J!J<t 

:.[11U61Ulllm.[1 !J!\ llQ!J!JlUiel1Uimumq 
LlmdmpLlmumn[ulft ·iltlq!Jcl!Jmlllnm qm ]1111.lmlllLlm !J!\ Jllul\mnmn[utf,. 



wnwqh1wq.m1Ci~ t fiwugCinuI p1mihuiw1~Ci uwfiuwCiw~w4nuICihp~ 
UfW!UWCiCihpmu: 

U.1u wt.lb.Ii.[!, uw4w1ll, f'lpw4wa 41wa11mtl 111b.rif1 t mli.b.amtl "tln111wqnp 
T).W111nrimrt1maab.pntl", L. npn2mtl 4w1wgan'l[! (ttiati aw wafiw111 ob.nat.pl:ig. 
,1>f1ptlw1'1 4wnwqwpf'li. ~wpopwu111f16wa 1.4w2111na1w, pb. unu4 u1.4wnn'l.) 
qnpllmtl t nwgf'lnawt' f1rwtlf16w4f1 tir [!li.4wttlwa[! fiwtlw1.4w111wutuwa: 
U.tll:ipf14wgf1 finql:ipwll. 111a111b.uwql:i111 q._ Uw1t1na[! WJTJ. TJ.flnLJPI! npw41:it t 
np1.41:iu uwfiuwaw41w4 pwaw4wamp1wa qwp4wlJ: f"l TJ.l:il.4, Wjfl T).pntjpf'lg 
fil:i111L.nri t12w4nuJQl:ipf1 fiwtlwp aw 1978p. wpctwawgl:i[ t 
111a111b.uwqf1111mp1wa pawqwqwnti anpl:iuwa tlpgwaw4f1: 

'l-~uiwp4qnT\_ unl'J.h1mu l:iCipwl').pqmu t, np 4wCi j = 1,2, •.. ,m 

WJIU1Wl'J.JlW4wCi qnpb£1CipwgCihp L. i = 1,2, ••• ,n wCifiwuiCihp: lfnl').htmtI 

WJIUIWl'J.Jlnl'JalWCi qnpb{l Cifc}wgn Cihp 4w1wgq mu t npUf hu ~ Ci2-nr 
Wfll'J.lmCiuCihp wn WJll'J.lmCiuCihp~ qhpwu2w4l:i1m, 3.l.tw~nJuh1m 
qnpb{l Cipwg: 

UpuiWl'J.flnl'JalWCi qnpb£1 Cifc}wgn, w1u~ Gu Ci' Wfll'J.lmCipCil:ipp 

3.l.tw~nJuuwCi qnpb£1Cifc}Wg{l 4pCinpn2tl~ (ai, ... ,a1) tl h4uinp ~ Upfngnq. 

TIJIUlhT\_ 1,2, ••• ,/ -{1 Wfll'J.lnlCiQCil:ip~ fiwt.fwpCil:ip(i h(i, ~U4 a., ... ,al p4hp{l 

gnqg h(i UIWl~U Wll'J. WJll'J.lnlCiQCihp~ fc}TIT\_WJ14t.fw(i 4wt.f bwJupp 

uMmfc}1mGn: Ofc}h ak < 0. WUfW k -pl'). WJll'J.lnlCiQ{l bwJuuqmu t la k j 

uwCiw4mp1wup: O'Jah npl.tt Wfll'J.lmfiu L.' bwJuuqmu t, l.t' pnqwp44mu, 
WUfW qh4uinp~ fiWUWUfWUIWUJuwCi UIWJIJl{l fc}TIT\_Wf14UwCi U bwiupp 
uiwpphpmp1mGCi t: 

U.1uuihq WJll'J.lnlCiQ fiwu4wgmp1mGn qnpbwb4mu t 1w1G wnnuin4: 
OpUfhU WJll'J.lnlCiQCil:ip~ uhbmp1mGCihp, fiwCil').hU hCi qw1ru 
bwnw1mp1mGCihp£1, w2JuwuiwGur uihuw4Cihp{l, pCiw4wCi nhumpuCihp£1. 
Ull:iJJ. h4wuiqntfc}lnlCi{l, UWflQW4 npmt.fCil:ip{l l.t Wll Ci: l;ph 
3.l:inCiwp4mp1mGn fihnmuuiwuuiml').~WCi t, WUfW qhpf~Ciu, uiCiop~Cih1n4 
21:iCiQhJl{l, uwpuwqnpmuCihp{l L. bwJuuh1n4 UUfwuwp4111 wCi3.Ciw4wqtip 
w2JuwuiwCiu, t1h4uipwtCihpq~w L. w1G wuhCi{l, ~Cii. pCinpn2 t w111 
WJ1U11;Ul'J.flnlJalWCi 4wquw4hJ1UfUWCi{l, pnqwp4mti t fihnmuuiwbpwqphp: 

U.pU1Wl').JlW4wCi q.npb£1CipwgCihp£1 fiwuwpw4w14wb hCi 1,2, ... ,m 
fc}qhpnq L. fiw1uiG~ hCi CipwCig pCinpn2 4 h4ump Cihp{l' 

ii; = (a;.,a; 2 , ••• ,ail), i = 1,2, ••. ,m: tJCipwl').pqmu t, np pwgp 

WJIU1Wl'J.f1W4wCi qnpb£1CipwgCihp£1 pCinpn2nri 4h4uinpCihppg 111p4wb hG 
u4qpCiw4wCi nbumpuCihp: U1'l nhumpuCihp{l Cihp4w1wg4mti hG 

b = (h., ... ,b1) flwqwuwbmp Upfngnq: 

8mpwpwCii_.lmp Wf1U1Wl'J.JlW4wCi qnpb£1Cipwg 4wpnq t 4ppwn4h1 
111wpphp 1wpmCimp1wup: ltl:iCipWl').flhCip, TIJI hpp s -pl'). WflUIWl').f1W4WU 
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-LIUlll~QP (("x)"n .. ·•(Z:x)ln•(1x)1n) = n anqn6qnmnJ.nmlllmtnmpmy 

q~m9qlt qmltul~qltlmy % 1.huRnmam1.hue 
:ih.lqnllmlmtn nm~m!Jdb~n qllq!J ltuuminn 

11.mn lmtumllq!J ,il!Jmpumlnn Lltu!Jmyunil 1. Llmnmltmy iln1utehullilmlllllm 
Lltu!)myunil ·n1utehuul~qltlmy nm~me.hutn q!)lU quq lll Llmpmy 

qantutullm Liu ''.:I JlluJ\mnmZn mt, :ilnmptmln !!!. + ~ = "_!+· .. + z:.! + 1_! '.:I 
ptultllmllmltmd qe.lq ''.:I qmltul~mllmnmltmy !)t'{l :IJmgt/Ji 9mfehun:qui9ui 

anqnmltnm~ !)lUQmamltmy qllq!JLIUlll~!\lt (".!'···•Z.!' 1.!'~) = % 

:nm~mllu !)!\!Jill Liu ''.:I~ Llq'l.lmlllllmln illlq!)~qllumltmd 

q- 4' :ilantutullm if :t ptultlullu nqlluilqpllmqp ltu6u~qJl qllqnllmlmln 

!)ffl~ffi!)db~n 'f\ ltul.lU 'ilLIUlll~!\ lt ( iu,,, •••• 'tq' 11() = 1/ , ilLIQ!)!)lUiehU!JlULlml 

qllqn6me.l!JilQLIUb nm~mllilmlllllm '.:{ JllULllll!Jil !J!JlUie.ltull'l.lmlllll'fl 
:'.:{ Llulll~!\lt nm~mnm6md 

~U illlu ' ( l'x• .. ••l'x' 1'x) = 1_! ,!)lUQmamltmy Liq qllq!Jaqllmd 

nm~mltuumtnn '.:{ ptulllll!Jil lllmynm ! LltuHnmamlltui 'Llmdmllultun 
:ilnm9qlllnm nmte.ltullm~mlllbo pm~ nmie.ltuqm]lllmllmltmd 

qlllmynm 'I.Ill-! Llmpmy qtuqmamltmy ( 1x • • • ·' 1x) = ! '.:{ .rnull-bme.ltu!Jd 

!)mq6~!)1U~ (_!) !n !JmfeJ.1Ullm~mlllbO mlnm ''.:{ lUQmamltmy 

q Llqnantutullm !JLIUlll~!\lt (1x• .. ·• 1x) = .! qel.Q :'.:{ !Jmq 6~!)1U~ !J qtm ltel. 

nmtel.tullm~mlllbo qlllmynm 'I.Ill-! !)- 'n LlmdmnmnJ.nmlllmlnmpm7 

:illllmy!)m 'I.Ill-! '.:{ !JUULI~ qllu ''.:{ !)!)lUfeJ.lUQQ.{l qa!)mlllmnj_lm 

!)- lflro mlnm ''.:{ ~mnqlll qa!Jmlllmnj_lm !)- 'f qeJ.Q :'.:{ !)!)lUieJ.lU~ffi!)ffiQ 

qcl!J1U[ullm 'I.Ill- 'f ltultnqllo!)lll 6qpltu~ qlllmynm ut.1- ! !)- 'l'ro 

ltqllll.lU '(1!a,• ••• .i•ro) = 1!!!_ !J!\ q!)lllfmy Liu •a!JqllumeJ.!)!\11 :}lutlq!)tlmlmtn 

!Jm~m!Jdb~n qllqnanrntullm ']lullq!J!)1Uiel.1UlllJlY qa!JmlllmnJ.lm 
'llim 'ltullqnctn1up~nmymtn 6!Jqllq dpmplllm~!J qllq!Jcl!Jtuiutlm ntmqp 

fo !J!l. p1u}lllbmel.1und ( u•····,·1 = ! ) illlq!Jlllmynm JllU!)lUiel.1UllQlll!JS 

: ( q + IU!!.IU'I+ .. •+ i.!!.'11 + \!!.1,/) = ~ 
·qnql~ ilantutullm qmlt6mllln 

]lqyllunl qllqn6meJ.nilqllub nm~mllumlllllm mtnm ''.l !JLIUlll~!\lt 

nmpumllq~ qllqn6mel.!Jilqllub nm~:nllumllltlm il- ( iu'I' ···•"If .i,J) = 'I qeJ.q 

: ]lu6u~qp qt.lull\~!\ ]l (1'v'y•···· z•1,•,,. 1•v•,o q]l6mtm~Llq!) ~ ilptunJ. u~m'l~ 

qi:ln1utullm mtnm ·dpmteJ.1un1ullml ''I :t p1u ]lQLlubmlllbo il6meJ.nilqtlub 



4>mCi4gj,wCi, np j, p.W1'J.W'lP hCihp{! uuiwnnri. Cit.p j, oquiw4wpmp1wCi 
uMmp!mCiCih.pCi t.Ci uit1.1w1 qj,6w4mu: 

U.iuui j,unq, h.pp. uwfiuwCih.g j, Cip z fiw2tl t.42m.l. wo tl j,6w4 Citp j, 
p.wqump1mCi{! la. uuiwnnri.Cihpj, oqlllw4wpmp1wCi ,l>mG4gj,wGb.pp. 
wCifipwdt.2ui t 1mpwpwCi21mr uuiwnnri.}, fiwuwp auwyt.puit.t 
Ciuiwuiwtr Afiw4wCi t h.Cipwflp ht, np uuiwnnri. Cih.p j,g wut.Ci ti't.4{! ilq.uimu 
t wnwt1.t.1wqm1Cij, fiwugCiht j,p oquiw4wpmp1wCi ,l>mfi4gj,wCi' 

U; = U;(X;): 

J-iCipCij,Ci fiwu4wCiw1}, t. np Ci2qwo fiwpgwflpuwCi ti'h.)? 4w Cib.pgj,Ci 
fiw4wump1mCi. uuiwnnri.Cit.pj, uj, uwuj, pwpt.4h.gmp1wCi tw4wCi 
p.wpt.1wqmu{!, npuit.u 4wCinCi, j,pwqnpoqmu t liJmu ti'wuj, 
pwp h.4bgmp1wCi fiw2tl.}, Ci: 

U.1umfiwCiflh.pa qj,uimia1mCi£! u2w4b.1 t npn2 {!CiflfiwCimp 
iWtfiwCij,2Cit.p, npnCip 4Tiitl.wo h.Ci qCiwfiwuib.1m, pt. pwpb.4t.gmp1mCi{! 
nppwCintl. t p.wpilpwCimu, wnw)?wp4qn11. uiCill1huw4wCi 
pw11.wpw4wCimp1wCi WPfl!ntCipmu auwqnpt[nri. 41nJuqj,)?mtilil.ipj, 
2Cinpfij,t[: 

J-iu4 pt. j,Ciiui~uj,p h.Ci Wl'l 41nJuqj,)?mtfCihp{!, 11w 4pCiCiwp4b.Cip 
uuinpla.: 

lfJwpl:ilnnJf, ,j,nfuqf,2mufilip: µwq uwiwtfiwCij,2w1},Ci JuCi11},p Gb.p j, 
q b.ptntOTilJalWCi WPfllTilCiWt[ h.ui Uh.JaTI'lCib.p j,g uh.4{! WTIW)?Wfl 4q ht t 
j,uiw1wgj, UJCilllhuwqb.ui lflwph.uin1}, 4n11.u},g 1904 p: 

trwuCiwt[np flh.uipmu h.Cipw11pb.Cip, np ni pb. wCifiwlllCib.pCi t.Ci 
£!Ciuipmu j,ph.Cig uuiwnn11.w4wCi p.wpj,pCib.pj, qb.4lllTIPI!, wn J-iCii-nr ub.4Ci 
rr ''wCilllhuwat.1}, at.npnt[", npn2ht t pn1nr wCifiwuiCib.pj,Ci lllflWUW'lflb.t 

Cim1Ci X0 = (X1,X2,•••,Xn) 4b.4uinp{!: 

bCipwflph.Cip Gwla., np qn1mia1mCi mCij, ub.4 wn x tjl.4lllnp, np)-i 

11t.uipmu p.n1np wGfiwui Cih.p j, fiwuwp u, ( x) ~ u, (x 0
) : 

U.4Gfiw1ui t, np p.n1np wCifiwuiCib.p{! x -{! 4qb.pw11wuliG .i· J-ig, 

muui"j, w1G p.n1np x· qh.4uinpGh.p{!, npnGp pwqwpwpm,J bG t.j_b.p{! 
Ci2t[wo wGfiwt[wuwpmp1wG{!, £!Ci11mCilitr ib.G ni t.It.4}, fiwt.Iwp: Uw4w1Ci 

-· w1G x t[h4lllnpGh.p£!, npnCig fiwuwp qn1mia1mCi ~n,Cij, 

wCifiwt[wuwpmp1wG{! pwqwpwrn'l .x pn1nr u; (x) iwtpwCij,::,Cib.pj, 

fiwt.Iwp, i'lruiwp4t.1 ir 4wph.t},, npnqfib.lllu 4wGuit.ut[j, wnGt.j_wqG t.Ilt4j, 
2wfi{!: 

x t[b4uinpj, pntnr w111ui},uj, wpcth.QGtpj, rwqunqaJntlip 
wCit[wGt[nu.t t lflwph.uin1}, pv1qump1mCi: 



lflwpqmp1wG fiwutup 11}lmwp4hGp hp4m u1.14wnn11.Gbp}l fiwuwp 

npn2qwll oqmw4wpmp1wG '1,mG4g}lw1}l u = (u1 , u 2 ) 11h1.14p{!, np}l 

ctwuwGw4' 

u1 (.x) -+ max, u2 (.x)-+ max: 

lflwpq t, np x \fim.fm }uw4wG}l wubG u}l pm11wmph1}l wpcthp}l 

fiwuw1.14wmwutuwGmu t ("t ,fli) fiwppmp1wG uh4 4hm (mh'u, G4. 1.2) 

L. u 1 = u1 (i), u2 = u2 (.x) 1.14wpwuhm11w4wG fiwqwuwpmuGhp{! 

npn2mu hG tiGi-TIJl abed 4np: 

u, 

a4. 1.2 

lflwphmn1}l pwqump1wG{! 41.14wm4wGhG 4npti ab L. cd uwuhp{!: 

be 4mnp{! w4Gfiw1mnphG ~ti 1.14wm4wGmu lflwphmn1}l pwqump1wGI!, 

npnqfihmu u 1 -ti wu}lG fiwli{!Gpwg uMwGmu t Gwu u 2 -{!: 

npn2muGhpti 4w1wguwG tuG11tipGhpmu lflwphmn1Jl tmllmu wuhtntl 

G4wmti t wnGqmu w1G1.14}lu}l x qh4mnpGhp}l {!Gmpmp1mG{!, npnGp 
1.14wm4wGmu hG lflwphmn1}l pwqump1n.GGhp)lG: 'l-cJ1lwp it mhuGht, np 
lflwphmn1}l 1mllntli{! ~}l wnwGaGwgGnul u}lw4 tmllmu, wu unu4 
Gh11.wgGmu t w1lI!GmpwGpGhp}l pwqllmp1mG{!, TIJlI! fiwuhuwmwpwp 
nh2mwgGmu t npn2mu 4w1wglihm: 

ll,hpw11wnGw1ntl pwp}lpGhp}l pw2tuuwG u u1.14wnllwG uhp 4n11.u}lg 
11}lmwp4qn11. un11h1}lG: \,2hG~, np oqmw4·..upmp1wG m}lpm1raI!' 

U ={ii= ("t, "2•· •. , u,.) I ui = u,(.x;),.xi +.x2 + •.• +.x,. = y +@} 

pwqump1mG{!, np1.14hu 4wGnG,. mnmgt,4 pwqllmp1mG t, u mG}l G4wp 
1.3-mll phpqwll mhup{!: 

\,4wpmu Ulllqhpwqbqwo U4Wlll4hp}l pwq hqpwq}lbJ! "lwphlllnlJl 
4hmhp}l pwqllmp1mGG t: 

U1u 11h1.14pmu 4wubG12, np ii ~wU14wClnul t U pwqllmp1wG 
lflwphmn1}l hqpwqot,G ll}lw1G w1G 11h1.14pmll, hpp qn1m:ra1mG ~mG}l 

U0 EU , TIJlI! pwqwpwpmu t ii 0 ~ii, ii' ~ ii 1.14w1llwGGhp}lG: 
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u 

\,~. 1.3 

u, 
~--... 

Uwfh.iwCinuipg fih111li.nui t, np oq.111w4wpmp1wCi U 111ppm1raP w1a 
4h111hpf!, npnap l'flwph111n1p hqpwq.opa ita 1..4w1114wCinui, pn1nr 
wafiw111ahppa ihCi 4wpn11 pwtl_wpwpt1, pwap np 4wph1p t pwph1wtlt1 
apwCigpg q.nah uh4p tl_ptiw4f! (fip2tap, np apwagpg wuhCi ut41! 3.q.111mu 

tr u, (xi) oq.111w4wpmp1wa <1>ma4gpw1p wnwtl_h1wq.m1Ci wpcttQpCi), 

itlw111wgCihtntl u1muahpp tl_ptiw4f!: 
l'flh111Q t, pfiwp4h, a4w111h1, np l'flwpt111n1p 01..4111puw1mra1wa pn1nr 

4h111hpf! it, np 3.hna111m 4wpnq ta 1pat1 WJ'l wafiw111atpp 
fiwuwpw4mp1waf!: l,wuwpw4mp1mal! untl_npwpwp iP 
fiwuw4tp1..4tl_mu li. "'lntJIU 4uqp" pw2}uuwa w1a1..4pup tqwaw41!, npp 
'lllUjpntu PJI pn1nr wa'lwuahpf! w2}uw111mu ta uh4 UWJl'lnl fiwuwp' 
w1..4wfintl_htntl apw oq.111w4wpmp1wa <1>ma4gpw1p wnwtl_h1wq.m1a 
wpcthpf!: 

U.1u1..4pupCi t l'flwpt111n1p tmbmuatpp 4wu 01..4111puw1mra1wa 
ut4CiwpwCimp1mal!, npp pwquwqwa 4ppwnmp1muatpa WJl'lJmawt1_t111 
ta 111a111huwq.p111w4wa li. l!a'lfiwapw1..4hu UWJl'l4WJpa fiwuwpw4mp1tua 
uhf f!Cipwgnri. Ci1..4w111w4wuh111 qnpbnqmp1muatpa m q.npbf!apwgatpf! 
Ci4wpwq.p h1pu: 

ffJwpavmJ/1 uljqpm(lp[! ljwll fiw11nwaf12l! 1..4a'lmu t, np npli.t ut4pa 
tl_Ciwu i1..4WU1tiwnnri. li. npn2 UWJl'l4wag oqm111 ptpnfJ. (pphag utipw4wa 
ump1h4111ptl_ q.Ciwfiw111uwup) wuha up QWfJ.WQW4wamp1ma paQapa 
pwptiwtl_mu t: 

U.1u1..4pup 1..4a'lmUf! fitU1WQf1PPJI t pp tl_tp1mllw4wa 
hqpwfiwCiq.muahpm{: 

l/,npn(l(lbp/7 opf7(lwlj[!: Uwfiuwawipw4 uCia'lwupbppp pw2}uuwa 
ctwuwaw4, hpb u111p1..4tl_wb tap w1a anpuwtl_nrtt, untl_npwpwp wtl_tip 
iwtl t 4ppwnt1 4111pnaG-tp, pwa· cl>pputl_wb anpuwatp: U.1u 'lflnllPil 
fib111li.mu t l'flwpt111n1p 01..4111puw1mp1wa fiw1111wap2pg: l;rah 

j) 



1mrw1,1wG2!mr pGw4iJ,G U1p\j_nuI t. 11-J,gmp. 10 4U1pnCi w1Ci l4W!liwCiml, 
np ut4 4'1tnq.pwu 4wpwq.J, fiwuwp l4hlllQ t Ulp\j_J, 3 4U1pnCi, J,u4 ut4 
4J,tnq.pwu zu,gwpJ, fiwuwp I 4U1pnCi, w1CimwutCiw1CiJ,4 ut4wnnri.I! 11-tn 
t4wfit4wGmu t {!GU1pmra1wG npn2w4J, wqwU1mra1mG: llGG11wuratppJ, 
q.J,GI! wpU1wfiw1U1htn\J. 4U1pnGCibpJ, w\J.ttJ, 2wU1 pwCiw4mra1wup' 
4wphtJ, t J,fiwp4b Cit4wU1w4wfiwpuwp iili.nq uwfiuwCiwtj,w4tt 
1mpwpwGamr uGG11-wurahppJ, Ul4Wnntli{!: 

l1U1pnGGtrI! 1mrwpwGamr ut4wnnri.J, fiCiwpw4npmra1mG bCi 
U1WtJ,u oq.mlll uU1wCiwt w1G wnmunq, np Ciw 4wpnri. t J,p gwCi4mra1wup 
nrn2tt q.CittJ,Q uGG11-wurahppJ, gwCiw4mra1mCiCitp{!' I!Ci11uuJ,Ci Oi_ npJ, 
\j_Ciwu i_l4WU16wnttn\J.: 

<l>npiihQ pwgwlllpht, ~h rGlU1J1up" uwfiuwGw41w4nri. fiwGqwtl'wG11Ghp 
4w1tiG. hpp l).d4.wppG 1991-1992 ~~- uhqwGmu 4ppwn4.nri. 4lllpnGw1rG 
fiwuw4wpqn wupwqpmu tr JnlflWQWGljntp wGati fiwuwp Gm1G 
QWGw4m~1wup uGGl).WU~hpQp at.nQphpuwG rrw4.mG11n: 

lfo1pwGpGlipf, 1wifwqm1G pw2Juuw(i opf,Gwltl! Cim1Cit4tu 4wpnri. t 
ptp\J.ht t4wpbU1n fiw1U1wCiJ,zJ, 4J,pwnmra1wCi{!: 

'l.J,gmp x li. y pwCiw4mra1wup wnwfJ,Ci li. hp4pnr11 U1buw4J, 

wt4pwCipCitp{! t4bU1Q t tw\J.wq.m1G iili.nq pw2Juht 2 ut4wnnri.CihpJ, liJ,fl.t: 
llwfiuwCibCip wnwiJ,G ut4wnnri.J, oq.U1wljwpmra1wG ~mCi4gJ,wCi npt4bu 

u1 =/1(xi,y1 ), li. bp4pnp11- ut4wnnri.J,Ci1!' u2 =/2 (x2 ,y2 ): 841wt 

11-ht4pmu x 1 -I! wnwiJ,Ci, J,u4 x 2 -I! bp4pnp11 ut4wnnri.J, until hri.wb 

wnwiJ,G U1huw4J, wt4pwCipJ, pwCiw4mp1mCiCi t, J,u4 y 1 -I! li. y 2 -I!, 

fiwliwt4wU1wuJuwCiwpwp. hp4pnpfl. U1huw4J, wt4pwCipJ, pwCiw4mra-
1mGCi t, nrI! U1 Ciop J, Cimu hCi wnwiJ, Ci li. hp4pnpfl. ut4wnn11. Cihp{!: 

SbuCihCip, rat nppwCi 4wphtJ, t uMwgCiht wnwfJ,Ci ut4wnnri.J, u 1 

oq.U1w4wpmra1mCi{!, 2.Ci\J.wqhgCihtntl t.f1mu ut4wnn11.J, u 2 

oq.U1w4wpmra1mG{!: S41w1 fl.ht4pmu JuG11J,pCi w1G t, np wnwtlh1wq.m1Ci 
wpdhp uU1wCiw u1 = ft (x1, y1 ) -{!, hpp 

1) / 2 (x2 , Yi) = u/ (const) , w1uJ, CipCi' bp4pnp11 ut4wnn11.J,Ci 2_l4hU1Q t 
\j_Ciwu l4WU16wn4.J,, li. 

2) {::: ::.: : ;: w1uJ,CipCi' uli.hnqmt.f t x li. y wt4pwCipCibpJ, 

f!Ci11-fiwCimp pwCiw4mra1mG{!: 
U.1u U1J,t4J, JuCi11J,pCibpJ, 1mbuwCi h11.wCiw4CihpJ,Ci 11-mp 

4bwCinrawGwp iihnCiwp4J, S-p11 q.1Jumu: 



ff 

:plU!)m~mum 1::i 4~ iltl4unntmnp4y 
utm Liu nqtnntm 'p1Up.um911\mtn 4~ nmnp. !)4qqp ::i11t.1u dt.lq 'ilt.lqcttnqu 
ntm ntm4Jl !P:l p1Up.qt.lmll\4u ,!)cf!)4ntm 'ilt.l4unntmnp4y Llu11Llmq 
nmpt.lumpmy nmtehut.lmqmll\bo 6!)mpnm !J4Pnmum '.:I p1uum6md 
!)tm dt.lq 'JllUdtnqu !)tm !)tm4p '.:i Llmqmll\bO ill4!)mll\tmy 4tull\qt.lm1J, 
'qmnm tnt.lqq lt•fl :!)4t.lq!)l4t.l1U ,nm!)p. 'l 6!)mqut.lmp t.lU-~!)4 p1ut.lqd 
!)q elhuyml ctnut.lu ·dpmpll\mqn 4Llqnnmqmt.lmt.lmnpnmy 4h4tnntm 
::i~ 4lqumt.l4q nqtnmqll\my ntn :64LIQ!)!)lUtel1uumLl4q 4l4!)mll\tmy 
4tumqt.lmll, nmtehulmp411\tno lmnqn1u ct4lmqnqm mml 4lqt.lmq 
4~ mtnm ·ilnmtehunmqmcfmlJma nmqmnqmnm nqtnmt.lup.mnnmp 
'!)4Llqnp1u6mt.1nmytanil 4qmlut.lu ::i p1ut.lqdmt.lqp. ililnunt dt.lq 

:nq nmbmpbmd 
p1ut.lq!)!)lUtcl1UQ1U lt.lq }t 4 Liq!) Li4U!)nf m!)p4y !)mqmm4bmnq Ill!) 11\ 
!)mp6n;i.tmq 4Llqnp1ulut.lu ilt.lq!)!)lUtehuumLl4q 4l4nmmtmy 
4tumqLlmll, :n41Juumtnn mutp p.ulqumgmmtn~ nm!Jp. ,Llmpmy 
41Juumtnn qqp ilt.lq!)!)mptmtn !)!tubmp.ml ::i p1ulut.lu i1!)1Utehuumt.l4q 

4n4tnntm 4l4!)mU1tmy 4tumqt.lmll, :(::i n1utehuqqp !)lUll\mmnmy il- '-n) 

nfUtpUtp!)m }tulq!)UUeJ ilmutp '( 1n) ,ilqqp 646!)mt.lu p1U!)6nmy cJ!)4'.:i 

!)4ctqpt.lm nhubmlqp.mum ''-n 'l I n lqn6mp4nctmp ctn4::i p1U!)mqnm6 
ctnqp 'l '!)4'.:i nmuqt.lq ilt.lq!)d!)mt.ltnm dt.lq 'p1ut.lqcttnqu !)['fl 

·::i !Jlmt"rJ.11\'QY ilp1u6qmu.o :n4nmp nmpnflmd 411\llmqq 
'1~41'1 Bnmt.ln p.ulqnm~ ~!)4~u ,!)qp.nflmd ::i ilmqtn nqtn~!)4 ilt.lqnilnmt.ltnm 
'1~41'1 4Ll'Q!)UUUmtnn qeJ 'lqll\mU p.utpm~ t.lU-~!)4 plU!)pt.lmu '.:i Llup.mt.lm!)y 
i1!)1Uiel1Uumt.14q 4l4!)mll\tmy 4tumqt.lm1.1, p1uqm!) 4Llo qm p.q Limn nil 
nmpnflmd nhubmp.ml 4Llqnctnmt.ltnm Liu 'lqmmq!) ::i~ Limp.pt, 

:nqt.1um4bmnqll\!)U11'11up.nmdm!)qqp !)'Q nqtn~!)4 
'l ilt.lq!)!)lUtel1u6qmt.lqdmt.lmy qmp.Llqd ilt.lqp. p1up.lut.lu !)'Q nqtn~!)4 
qel '1mm 6hu6 'il!)mpt.lmnmp.my ntm lmnumumt.lqp. ull\qy 61ulqn6mt.l1ui 
ilp1UU1UbJY1mqy 4Llu!)nf .Q'b ~u cl!)q p1uqt.lm~mun :tlt/u!Jn/ 

: '-"nw I zrnw = i"nw I 1rn111 

,!)'Q nnhun 1::i Llmpmy 4Llqnuuumtnn 1uqt.lq ilt.lq!)!)lUiel1u6qmt.lqdmt.lmy 
4Llqnn1utel1ut.lmqmmbo !)4tmnmpymn 4Llqnonmt.1tnm 1uq Liq 
dt.lq 'p1up.nflmd nq p.u11p nhubmp.ml '1~41'1 4Llqnlrnumtnn ilt.lqnonmt.ltnm 

Liu '1mm 6hu6 onq p1Uqt.lm~mum mtnm ' '"~J = rJnw 'l '·1".1J = 1·1n111 

'tr~j = 7.rnJ11 ,tnt.lqq !)hU!) 'l ''.:i 'r.1.f = Jrnw Llmpmy 4uuumtnn !)4~mum 

iln1utel1"1Llmqmmbo !)4tmnmpymn 4onmt.1tnm !)4~mum qelq 



Ulllnpl.t 'lPlllWJ14tl.nuJ ta w1GU4],u], )uG'lliJIGtp, npnGp 
'lWuw4wpq.tl.n11.i hQ "i ph \llG\lltuw4wG q.npbw4w1Gtp], un\ll ],ptGg 
wnWfWguwQ pGm1pntl., wnt.. uwptuwlll},4w4wG UTI'lh1Gtp], 
4wnmgtl.wb1,1Gtpntl. (q.lJ )uli'lPJI, 'lPU4Jltlll OU4lllpuwg\JwG, mnmg],4 
bnwq.puwQ l.t wn )uQ'l},JIGhp): 

4.1 CJ.<JwJf,fl <Jpwqptlwfl /uflTJ/111fll:ip: q.lJ )uG11-p],G ptptl.n'I. pwquw­
p],tl. lllG\lltuw4wG ],pwtl.],6w4Gtp],g w1u pwdGmu 4'l-PlllWJ14tG12 
WJllllW'lJlnlP!WG q.bw1],G un11-tm l.t 'lPtlll}, )uQ'lPJII!= 

!JptnWTJf1nLfitJWfl q<JwJf,fl tlnTJl:iJ[!: bGpw11-ptGp J,Gi-TIJI 
a1:mGwp4mp1wG WJllllW'l-JlnlJalWG bpwq],p t t12w4t1.mu: l.w1lllG}, ta 
Gpw lllt)uGn1nq.],w4wQ ffGwpwtl.npmp1mGGtpG m wn4w ntumpuGhp], 
pwGw4mp1mGGtpn: 'l-],gm12, WJllllW'lf1ntp1wG q.npb'[!Gpwgmu 
uwuGw4gmu tQ Gi,G2 , ••• ,Gn ntumpuGtp (uhlllW'I., 

t1t4lllpwtG'bpq.],w, w2)uwlllwG12 l.t wnG), npnGp 4wpn'I. ta J,GiU4hu 
bw)uut1.t1, w1GU4tu ti pn'I.WJ14tl.ti: lJ.fl'llntGpGhp'[! pn'I.WJ14tl.mu hQ 
w1uU4tu 4nitl.wb q.bw1],G lllh]u.Gn1nq.],w4wG tT1.wGw4Ghpntl.: tl,tpf],Gu 
1mpop],Gw4 "11-h'I.Wlllnuu" t. TiflI! gm1g 4lllw, pt t111hw1 
lllt)uGn1nq.],w4wQ t'l.wGw4n ],Qi ffw\JwuwuGmya1mGGtpntl. t 
oq.lllwq.npbm\J ntumpuCitpn: 

P lllt)uGn1nq.],w4wG q.npb'[!Gpwg{!, TIJII! Ghpwnmu t n 

ntumpuGtp, npn2tl.m\J t ai,a2 , ••• ,an ptl.tp], ffwtl.w12wbm], upfngn'-1.: 

Gi nl:iumpu'[! lll'-1.lWl lllh)uGn1nq.],w4wG q.npb'[!GJitwgmu oq.lllwq.npbtl.n'I. 

t, tph a i -a pwgwuw4wG t l.t pn'I.Wfl4tl.n'I., tph a i -a 11-J1w4wCi t: 

lJ.plllW'lJlnlPlWG q.bw1],G un11-t1G ntG], P1,P2 , ••• ,P,,, lllt)uGn1nq.],w4wG 

q.npbnGpwgGb:p'[! l.t G4wpwq.ptl.mu t aii pqhp], m x n dwU1p},g], 

upfngntl., npUlh'I. a ii -Ci G i nhumpu], J:!WGw4Ci t, nJIG oq.lllwq.npbtl.ntu t 

(hpp aij < 0) 4w\J Jan'tlWJ14~mu t (hpp aij > 0) Pi U1t)uGn1nq.],w4wG 

q.npb'[!Cipwg], \J],w~np 1wpmGmp1wG 4],pwn\JwG 11-hut12mu: aij ptl.hJlpg 

w'l.1muw4{! 4wGt1.wGhGQ WJllllW'lJITI'l.w4wGmp1mGGb11], dwU1p],g: 
U.ubGQ, np P; q.npb'[!Cipwg], uw4wp11-w4{! 4wd 1wJ1mGmJt1mG'(! xi 

t, bph nhumpuCitpCi oq.mwq.nr,bqmu 4wd PTI'I.WJl4tlnuJ li(i 

a;,x;,a; 2x;,••• ,ainxi J;!WGw4Gtpntl.: 
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Sf 
'1hrn61u~mU14tnn ,~mn4tlo) dpmJlUlffi~!) 4tlqehutnm1.tnnn Ullqpmtlynm 
4~mlutlu il~tlm~nmymtn nmp]luymtnmnnq~ (4tlmU1 ·~mtnpmuq 
·n4rim) Jl1UQm]lU1mym~m!Jmpmp tlu]lm4p .:t qm}ltlUl ,i1!)qt11.tme.l!JQ 

:.:i t14ll!Jnf Jl'b nqtnnhu!J illq1.tup nm~m~4U1mpq4!1mp 4tlu ']lup1Uq1ul 
..4tl1.tnnt 4U1q41.t,, qm]lfo~ nqtnntm lq]llutlu .:t uutlm~ il<lqm]l61uum~ 
!Jh ubm ]lm 1 nmpumtnn 4at1qe.lpm1.tnn n ;iltlt/fi!)n/ t/Ulll,t/-u 

:(lqnmdm!)~llJl 
!JhUtllu!)a!)4 !Jim lf!)Q JllU~tlm~mU'(l :m~~ JllU~mqimnmpymn 4!Jffil!) 

4- 'g tlu ·anqU1m~'\) :p1uatnqll 4t1qnp1u~mqimnmpymn u•···•z•1 = ( 

· 'g < iuxriuv+···+txrtv+ rxrrv ilaqptlm nhubmbm]ln t14 .:i ptu!JmU1n 

nn1ute.l1uU1tmymU1tlm "'x"' ..l+···+Zrt,l + 1x1,l tlmpmy Bnutlu 'tlq]leJ. 

..,x•···•tx• 1x nm~mnm6md ~u !)Q 1nu}ltlU1!Jql ']lun4tnnt'(l :iltlqnntm·q 

4!)6nmy~ 4nhubmbm}l!J 1l il~tlm~nmymtn 'g 4]luymtnm~ iltlu 
'ilnmtehutlUl!Jil 4nmltn 4n4tnntm nmt4'1utl1.tmU1tlm 6qb!)my ilt141.t!)n( 

:( !J 4 tlq!)!)tute.l1un1utlml 
!J!I nm~mUlmpqpmy iltlqnnfmq ·n1ut4!11ut11.tme.l!Jq U1n4nf !J4!Jm~m]lmd 

<l!Jq p1utlmU1m~ !J4~t1~ uqU1ntm) 'x',l ,p1u<ltnq1.t nmte.l1un1utlml 

1X ~n4 ' 1 ,l !)Q JllUJlbm~ iltlqnnfmq !)ffife.ltu~tlm!)U!}p Jl1U<itnq1.t 

nmpumt14~ dpmte.l1un1utlml tlu]lm4p il6me.lnilqt1ub 'd tlu '.'.I 4!)U1tmy 

1l 64ntl1unqu '9 tlu"Jtm4p 'g nbm"Jtnum lq~tlmuue.l .:t J1.1U"Jtinmymtn 
<l!Jq tl1.tme.l!JQ :illI/fiup ot/FTTl.{)b omfehutliJmu,tlm omptlmtlmf,md 
t/lJtlm6!)mymln 9mf,tlU1 f,utlr/nn/TTI.{) oflubmbmf,!) anqtntlq~m11_~--

; "'x/wlv+···+ txrtv + ix riv ,.'.I !l tlmp1ub 4 tlq!Jptu~ tlm uue.l 

mtln ptut1qn6m4!lnilqt1ub tlulud il~mnma uu"Jt~tlmuue.l (4<in1ututlm) 

4ntl1unqu r !) tlmpmy 4nmltn nm~mt11.tmUlt1m qm"Jttls :1uqmam]lmy 

4 tl!}!)!)lUie.ltU!)tUtlml "'X'" "" 'tx' 1X !)ffi~mnm6md fo UU!)mn[ 

-nmU1mtnmpmy !J4 tlq!J 6me.l!J ilqtlub nm~m4bulunnf q Ul "'d' · · · 'td' 1d 
l.lmU1tlm nqtntlu .:t ptu"Jtlutlu ilnmltn nmhmtl' 

UUIV Z"'n l"'n "'d 

uzv zzv I Zn 'd 
UIV Ziv llv 'a 
UD l9 'o 



fiWpUj hp, WO}uw~p hp, 4_}1\11WU}1 (i(ihp, fiWCiJ;!W!fi Ci Wfl hp la. Wll Ci): ~Wl\11 Cifi 
hCi iah' w1ri uCiCiriwCi1miahpfi pwCiw4Ci wn4w uCiCiriwuiahpJ;!Cihpfi uh~ \J. 
iah' oq.\llwq.npoqn'l uCiCiriwuiab.ppCib.pfi urwqnpfi q.fiCil!: luCirirpCi 
WJCiUj r ur 4 b.pwpwdCir npn2mu(i t, TIP{! 4pw4_ wpwp r wCifipwdb.2\11 
UCiCiT).WCiJntfab.pr UjWfiWCi~wp4{! \J. urwdwuwCiw4 4lrCir wub.CiwtdWCi{!: 

bCiiawripb.Cip' {!CiT).fiwCimp T).b.Ujpmu mCib.Cip j = 1,2, ... ,n 

uCiCiT).WUfaUpJ;!Cihp, npnCigrg JntpWQWCii}ntp{! UjWpmGw4mu t 
i = 1,2, ... ,m \llrl.l.lr uCiCiriwCi1miab.p: ~WJ\llCir t, np 4b.pwpwdCimu UjU\llJ;! 

t 1rGti wnCiqwqCi h, ufiwqnp wnw~rCi uCiCiriwG1miafig, h2 urwqnp 

b.p4pnpT). uCiCiriwG1miatig la. wnCi, la., 4.b.p~WUjUU, b'" urwqnp m -pT). 

Ci1miarg: ~WJ\llCij, t, np j -pT). uCiCiTJ.WUy;tb.ppfi u]'iwqnp{! UjWpmCiw4mu t 

aij pwCiw4mia1mCi i -pT). uGCiriu1Ci1mp]'ig: Spqwo b.Ci Ciwla. wn4w 

uCiCiriwupb.ppCib.p]'i c1 q.Cib.p{! (j = 1,2, ••• ,n): br,tb. Ci2wCiw4b.Cip x 1 -nq 

j -pf). uCiCiT).wuiab.pp]'i w1Ci pwCiw4mp1mCi{!, np{! Opwq.pmu liCip u\llgCih1 

4b.pwpwd!:i]'i uh~, WUjW i -pf). uCiCiT).WCilntr,tli pwCiw4nty;tlTI1Ci]! CipwCimu 

4tl'tCir a;,X1 + .•. +a;,,x,,' \J. pwCi]'i np w1Ci UjU\llJ;! t pwqwpwpr Ci4.wqwq.m1Ci 

UjWfiwCi~wp 41!, mu\llf 
a11 x 1 + .. . +a;,,x,, ~ h;, (i = 1,2, ••• ,m): 

·~ b.pwpwdCir q.r Ci]! 4 Cib.p 4w1wgq]'i fib.\111.t1w1 \11 b.upnq. 

fUCiT).]'ip{! fiwCiq.b.g WlCiUj]'iUr Til pwgwuw4w(i Xi,X2,•••,X,, y;tqhpr 

]!Ci\llpmp1wCin, npnCip pwqwpwpmu b.Ci wCifiw4.wuwpmp1mCiCi1::i.p ti 
fib.\llUlWl fiwuw4wpq.rCi. 

J~.1.1~1. ~-~~~?~:::~.~!-~~~-~-~~: ...... ' l am1X1 + 0 m2Xi +. · .+a,,,,.x,. ~ hm, 

\J. npnCig fiwuwp Z = c1x1 + ... +C11 X 11 ~mCi4grwCi U\llWCintU t Ciqwqwq.m1Ci 

wpdb.p: 

4.2 'J.f7uf/f1IW1 OUfrnf711wg,Jwfi /uliTJ.f7fllilif1: 9hnCiwp4mia1mCiCib.pr 
q.nJ10mCib.nt]&lWCi 4wquw4b.pUjUWCi la. UjlWliwqnpuwCi 2W\ll 
}uCiTJ.rpCib.pnuJ UjWfliWfifJlnuJ t npn2w4]'i Wp\llWT).JIW4wCi nb.umpuCib.Jl]'i 
CiUjW\llW4WfiWJ1dWJ1 oq.u,wq.TIJIOUWG. WUjWfinqnul: fd-qwp4b.CiQ 
T).JIWCig]'ig ufi J2Wll]'iU]!. 

Wp\llWT).J1WCip]'i wnWQUWCi 4wu fimup]'i UW\11W4wpwpuwCi 
WJlT).lntCiwq b.\11 b.fl wCiw4 Cib.Jll't nJln Cimu, 
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Ulpqwb w2JuwU1wUlb'l.hpmu w2JuwU1wapabpt, 4wu 
w2JuwUln'l.ahpt, pw2Juuwa wprumawqb:Ul 4wquw4bpiymu, 
4wU1wpqh1t,p w2JuwU1wapabpt, fibpJaw4wamya1wa npn2mu 
(t,apawJa},nahpt, ltlwgmgw4t, 4wqumu 4wu fiwuw4wpqt,iabpt, 
bpwqpw1t,a fiwuw4wpqbpt, w2JuwU1wapt, 4wquw4bpiymu): 

\.,2qwb Ul},t.y}, JuCiflppCibpJ! qnpbCiw4wamu 1mbqnui b:Ci wnwit,U 
fiw1wgpt,g Jub1wgt, yaqwgn'l L. npn2muCibpt, 4w1wguwu iw¢opt,aw4 
flWUln'lmJa1mCiCibpt, qpw fi},uCiqwb h'l.wCiw4abpnq: Uw4w1Ci UUlwgqwb 
1mbmuabpJ! fiwnwJu wCifiwfn'l bCi 1},Cimu L. iywfiwaimu b:Ci ~nwgmgt,i 
bwJuubp 4wu w2JuwU1wCipw1t,Ci nbumpuabp: U.1'l JuCiflppCibpt, ubb 
uwuCi mat, npn2w4}1 wnwCiiiCiwfiwU14mp1mCi. Cit.ywU1w4t,Ci fiwuat:1m 
fiCiwpwqnpmya1mUCibpt, pwCiw4J! qbpiwqnp, pw19 pwqw4wCiwiw¢ 
ubb pt,q t u.. fib:UlL.wpwp, pqnp fiCiwpwqnpmra1mUabpCi 
mumuCiwut,ph1m, Tjpwagt,g 1wqwqm1Ua J!CiUlpb1m paw4wCi yaqwgn'l 
h'l.wCiw4Ci wCippwqnpbb:1}, t: 

'l-},Ulwp 4 b:Cip Wl'l pCim1Jati ut, pwCit, JuUit,p Cibp: 
U.nwrfli1wqnzJ{l qnzqwqg,Jw{l Juu'l-f1f1: 'llwpt, l)t.ypngCi wqwpUlmu 

bCi m Ul'l.WCil::ip L. n W'lfp4Cibp: U.qwpU1w4wCi fiwCiTjhut, 
4wquw4hpiyuw(i fiwuwp wCifipwctb2Ul t CipwCigt,g [!CiUlpb:1 
iywpwqm1qbp (fiwCi'lhut, J!Ciyawgpmu qm1qhpJ! ibCi ¢nJuqmu): l.JwCi 
t,pwp fiwuw4pn'l Ul'l.wCibp r,t W'lft,4abp (w1'l qqwgumCipJ! ¢nJuwflwpd 
t) L. t,pwp ifiwuw4pn'l.Cihp. W!T].t.y},ut,Cibpt,g iywpwqm1q 4wqubw 
pwgwnqmu t: 

',WCiflbut, 4wquw4bpt.y},iCibpJ! gwCi4wCimu bCi, np uwuCiw4gn'l 
iywpwqm1qhpt, pwaw4J! 1},Ut, J!UUl fiCiwpwqnpt,a 2wU1: 1\.iypnga 
wi.J.wpUln'l Ul'l.WGbp},g L. W'lfp4Cibpt,g t,"'Cii bqwCiw4n4 t.ybUlp t J!CiUlpbt 
wnw4b1wqm1Ci yaqnq iywpwqmiqbp: 

\.,2tj_wo JuCirlJlp uwyabuwU1},4w4wCi unl)lat}, iiL.w4bpiyuwCi fiwuwp 
Ul'l.wCibpt,a fiwuwpw4w1bCip 1,2, .•. ,m, t,u4 W'lft,4abpt,a 1,2, ••• ,n 

rai.J.bpnq L. l).p\llWP 4bCip A W'l.JntUW4J! (uwmppgJ! ), npCi mat, m Uln'l u 
n u1mCi: U.1'l w'l.1muw4t, i -pl) Uln'lli ( 1 ~ i ~ m) u j -pl) u1wCi 

(I~ j ~ n) fiwmuwCi 4wCil)w4mu qpbCip a;1 ralitl.I!, npUlb'l 

a .. = {1, bJab i -Jlll 1.ll'l.WG fiwuwtwnul' t j -P'l wru14wG, 
IJ 0, fiw4wnw4 l)bt.yJ:!mtI: 

',b2m t Ci4wmb1, np ( i -pl). uiqw, j -pl). wqf},4) iywpw1t,Ci qm1qt,Ci 

fiwuwt.ywUlwuJuwCimu t w'l.1muw4t, a;1 = I uiwppJ! u J!al)fiw4wnw4J!, 

wrumuw4t, wuba up 1 pCinpn2mu t ut, iywpwqm1q: -P.wCit, np 
1mpwpwCillntP Ul'l.W L. 1mpwpwCillntP W'lf P4 4wpnq t fiwCil)UU qw1 
wubfiw2wU1J! ub4 iywpwqm1qnul, muuit, iywpwqmiqbpt, 
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l! CiU'lpmp1mCi{! G.2wCiw4nuJ t 1-hp J, l! Ciuipmp1mCi w11.1muw4J, uiwpphp 
uinqhp],g u. uiwpphp u1mCihp],g: U.1u~J,uml., wnwqh1wqm1Ci pqnq 
~wpwqm1qhp 4wquh1m uhp JuCi'l-JlflCi mCiJ, fibuiu.1w1 
uwphuwui],4w4wCi au.w4hp~ntuf!. 

Spqwb t m x n 4wpq], A= (a;;) uwuip],g{!, npuihri. a;; = 0 4wu 

1: U.Gfipwdh2ui t Wl'l- uwuip],gmu {!Ciuiph1 wnwqh1wqm1G pqnq 1-hp, 
npnGgJ,g gwG4wgwb hp4mu{! quiGqmu hG uiwpphp uinqhpmu u. 
uiwpphp u1mGhpmu: ,,-, 

1• \ • L2wfiwljnulfiapf, /ufiTJfif1: Spqwb bG n w2JuwuiwGnw1],G uihqhp u. 
n'- w2JuwuinqGbp: bGpW'l}.JlhGn, np fiw1uiGJ, t w2JuwuinqGhpJ,g 
lTilflWQWUllnlJl}l Wfl'l}.lntGwqbuimp1mal! (u],wqnp dwuwGw4mu 
u111wgqn11. h4WUTI\Ul{!) 1mrwnwGump w2Juwuiwanwuihqmu 
w2Juwuih1mg: U.Gfipwdh2ui t 1mpwnwGump w2Juwuinri.J, 
fiwaaawpwph1 uh4 w2Juwuiwap u. lTilJlWRWUUTilfl w2Juwuiwan 
fiwaaawpwph1 uh4 w2Juwuinq], w1G~hu, np {!Ci'l}.fiwGmp 
Wfl'l}.lntCiwq huimp1mal!' w2Juwuinri. Cihp], Wfl'l}.lntCiwq huimp1mGGhp J, 
qmuwp{!, 1],GJ, wnwqh1wqm1Gl!: '"v2qwb JuG'l-flJl uwphuwui],4w4wG 
un'l}.htJl G4wpwqpuwG fiwuwp 1,2, ... ,n -pqhpnq fiwuwpw4w1bGn 
w2JuwuiwuihqhpG m w2JuwuinqGhpJ,G u. 'l}.]luiwp4hGp n x n 4wpq], 
A= (a;;) uwuip],g{!, npuihri. aii -a i -p'I}. w2Juwuiwuihqmu j-p'I}. 

w2Juwuinri.J, Wfl'l}.lntCiwq huimp1maa t ( 1 ~ i ~ n, 1 ~ j ~ n ): 

9u.w4hp~qwb JuG'l-JlJl ~w1uwlilihp],G pwqwpwpnri. 
w2Juwuiwuihqmu w2Juwuinri. Ghp], pw2Junull! 4npn2q], 1,2, ... ,n 

11rwpphp], ,r.{1,2, ••• ,n}--. {1,2,.-.. ,n} uib1J.W'l}.JITI1Jt1Wli uJltntl, npuibri. 

,r(k)-G k -p'I}. w2Juw111wlinl! 4w111wpnqli t: 
l,huiltwpwp, tlhfll! G2qwb wnwqh1wqm1G Wfl'l}.lntGwqhuim-p1maa 

w~wfim{nri. pw2Jumul! · quiGh1m JuG'l-JlflG mG}I fihuilt1w1 
uwphuw111], 4w4wG 3ltw4 hp~mul!: 

s,ntwb t n X n 4WJ1qJ, A= (aij) UW111JIJl9l!, TIJ1Ulh1J. aij ~ 0: 

U.GfiJ1wdh2111 t q111Gh1 1,2, •.. ,n U1WJ1JlhJ1], w1G ,r 111hJtW'l-JITilfblTI1G{!, nJIJl 

" fiwuwJI I: a* .. <*> qmuWJII! u111wGmu t wnwl{li1wq.n11G WJ1dh12n: 
i=I 

-RwGJ, TIJI 1,2, ••• n UlWJIJlhJIJ, 111bJtWl).JlnlJtlntGGbJ1J, 12wGw4{! 

1· 2-••• ·n = n! t, mu111], 1wl{wqm1G 1m6'11wG q.n1mp1n1GG w4Gfiw1ui t. 
l{hJltWl{nJI pl[nl{ 111h1J.W'l}.J1mp1mGGliJ1JIG fiwuw~w111wuJuwGnri. 
qm'l1WJ1&hJ1Jig wuhGwubbn 4w: 
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liwpb1}1 t wnwfwp4b1 1wqwq.m1ll 1n1bnul q.U11lb1m fibmlqw1 
t11.wllw4{!. lnlflWJ2WllllTilfl 1r UlU'l.W'lflnlfitlWll fiWUWfl fiw21.j_mu bill! 

n 

Lab<"> q.muwp{! li. {!llUlflntU will mb11.w'lJ1mp1mll{!, np}l fiwuwp 
11=1 

fiw2qqwb q.muwp}l wpcthl!I! wubllwubbll t: 
Uw4w1Ci q.npbCiw4wCimu w1Ci }lpwq.npbb1 fiCiwpwlj_ np ~t, J;!WCi}l np 

~wfiwllfqmu t wfinh1}1 yalj_nlj_ (op}lllw4 n = 20 'lh~J:!mll' wnCilj_wqCi 

20 · 20 ! > 1019 ) q.npbn11.mp1mCi: 
'i..,IITJ. u,IITJ.l:ipf, /uGTJf,f1: Aw2tuuwCi JuU'lJlflllbpmu, fiwtiwtu, 

wCifipwcth2m t fiw2q}l wnCibt w2JuwmwUJ:!Cihp}l 4wmwpuwG 
fihppw4wllmp1mll{! npn2n11. mbJuCin1nq.}lw4wU uwfiuwGwtj,w4muCibp{!: 
\,wfunfl'l' U2wGw4muGhp}l JuCi'lflTilU Wl'l~Jlu}l uwfiuwUwtj,w4muGhp 
~4w1}1U. 'lJ'lll1Wfl4llTI'l w2JuwmwGJ;!ubf1{! 4wmwpqmu t}'IU u}lu1wug}lg 
wCi4wJu: lf1mu bw1pwfib11. 'lh~l!I! finuJ:!wq.}lbU t. w1G 4wqulj_wb t 
1,2, .•. ,n fiwuwpCibpnlj_ w2Juwmwmh11.bp}lg, lTilJlWJ:!Wllllntfl flbmw1 

u4qpmu u2w4lj_mu t wnwi}lu, uqumfibmli. bfl4flTifl'l, hflflTifl'l li. 
fiwfTifl'lW4Wll mb11.bpmu: n-fl'l mb11.mu umwgqmu t 1..4wmpwum}l 
WflUlW'lflWllJ;!{!: bpb i -fill UlU'l.nlU U}lWqTifl ctwuwuw4mu u2w4\.j_ntU t 
h; 'lUUlWl, w~w hi,h,,, ... ,hn pqbp}lg Glj_wqwq.m1GI! gm19 4mw 

fiTIU{!Upwg q.bmu u}lwtlnfl ctwuwuw4mu Wflll1W'lJl\.j_TITJ. ~WUlflWUUl}l 
WflUlWflJlWCiJ;!}l J;!Wllw4{!: AUw4wG t finu{! Ciyawg q.b}l 
Wfl\llW'lflTI'lw4wCimp1wG fibmli.1w1 uwfiuwCimll{!. i -r'l w2Juwmwmb11}1 

Wflll1W'lflTI'lW4Wllmp1mU{!' h; -a u}lwtlnr ctwuwCiw4mu, WlflUlUTl_ 

u2w4lj_ wb 1lhmw1 Gbp ti J:!Wllw4 Ci t, }lu4 h = min(hi ,hi, ...• ~) finupwqb}l 

WflUlWflflTITJ. w4wGmya1mUG t: 
'l-}lmwr4hGJ;! fihmli.1w1 Jull'lJlfll!· Splj_wb bU 1,2, ••• ,n fiwuwpubpntl 

w2Juwmwmb11.tr}lg 4wquqwb finuJ:!wq}lb[! li. n pqnq w2Juwmn11.Gbp. 
fiw1mU}l bu w2tuwmn11.Gbr}lg 1mrwuwuumrti WflUlWflflTITJ.w4w­
Ump1mll{! lTilflWJ;!WUllnlfl ll1UTJ.nlU: Uufipwctb2m t 1mpwpwuump 
w2tuwmn11}1 G2wUw4b1 ub4 w2tuwmwmb11.mu' 1mpw12wuump mbfJ.mu 
G2wuui.4b1ntl ub4 4wmwpn11}1 w1Ci~bu, np finupwqb}l 
Wflll1W'lflTI'l w4wllmya1mCi[! 1}1 G}l wnwq h1wq.m1Ci[!: 

U1u lull'l.flti uwyabuwm}14w4wU un'lhtJl U4wpwq.puwCi fiwuwp 
1,2, •.. ,n fiwuwrUbpnq fiwuwpw4w1bu12 w2Juwmn11 Cibr}lCi u 
1lJ'lmwp4bG12 n x n 4wrq}l A= (aii) uwmp}lg[!, npmb11 a;1 -a i -ri'l 

w2tuwmwmb11.mu j -pfl w2tuwmn11}1 Wflll1Wl'J.flTifJ.W4wUmp1mGCi t 
( 1 S i S n , 1 s j <;; n ): 



tu Gqp r ~w1uwGGb:p r G pwi.J. WflWflTIT[ w2 luw\llW\ll b:q b:pnuI 
w2JuwwnqGb:pr pw2Jumul! 4npn21.J.r 1,2, ••. ,n UlWJlflb:Jlr 

n:{1,2, ... ,n} ~ {1,2, ... ,n} Ulb:T[WflJITilPlWG ur~ngni.J., TiflUlb:T[ ,r(k)-G 

k -pq W2Ju.WUlW\ll b:T[ntU W2Ju.WUlTIT[ G t: 
l..b:wla.wpwp, 1.J.b:Jll! G21.J.wb Gb:q wb:qb:p]1 luGrirrG mGr fib:wla.1w1 

uwphuwwr4w4wG dla.w4b:p~nttI{!. 

Spi.J.wb t n x n 4wpqr A= (aij) UW\llflrg, Tifl\llhT[ aij ~ o: 

U.Gfipwcth2w t qwGb:t 1,2, ... ,n \llWflflb:flr tr Ulb:T[WflflTilPlntG, nrr 

fiwuwp min{al,•(I) ,al,•(2), .•. , an.•(n)} Wfl\llWfiw1wmp1mG{! U\llWGmu t 

rr wnwi.J.b:1wqm1G wpctb:nl!: 
\.,b:q trab:qb:pr Ju.Gqpr dla.w4b:p~mul! 2ww G1IwG t G2wGw4muGhpr 

Ju.Gqpr dla.w4b:p~uwG{! (wpi.J.wb uwwprgr fiwuwp wGfipwctb:2w t 
qwGb:t wb:qw11pmp1mG), uw4w1G G~www4w1rG '1>mG4grwGb:fll! 
tw~b:u UlWJlpb:pi.J.mu b:G uru1wGgrg: 

Gf1pfif/ qn{IOWf/W[/1 JuuTJfif1: Spi.J.wb b:G n J2WT[WJ2Gb:p, npnGgrg 
uh4nu.I qwGi.J.mu t qnpbw4wm: \.,w ~b:wn t 2rs,wqw1r Wl'l 
J2WT[WJ2Ghrl!' 1mrwnwGllTI1JITilU 1rGb:1ni.J. uh4 wGqwu, la. i.J.b:rw11wnGw 
ub:4Gw4b:w J2WT[WJ21!: luG'lrJll! fib:wla.1w1G t. r'"G~ fib:ppw4wGmp1wup 
~b:wn t w19b:1r Wl'l nwqwnGb:fll!, np~b:uqr wGgwb tiwGw~wpfi{! trGr 
Gi.J.wqwqm1Gl!: 

l.wuwpw4w1b:Gn J2WT[WJ2Gb:Jll! 1,2,3, ••• ,n la. b:Gpw11pb:Gn, TIJI 

qnpbw4wm u4qpmu 1 J2WT[WJ2TilU tp: d ij -nq G2wGw4b:Gn i -r11 

nwqwnrg j -r'l J2WT[WJ2 1nwGnq tiwGw~wrfir b:p4wpmp1mG{!: 

bpb: qnpbw4w1G {!G\llflb:t t 1,ii,iz, ... ,in 1 fib:ppw4wGmp1mG{! (1 

nwqwnrg qGmu t ii, i 1 ~rg' iz, i~-rg' i3 la. wnG, ru4 in_ 1 -rg 

qb:pw11wnGmu 1 J;!WT[WJ2{!), w~w wGgwb fiwGw~wpfi{! 4trGr 

d,; + di ; + d; ; + .. . +di 1 : l,b:w la.wpwp luG'lfl r uwpb:UW\ll r 4w4wG 
I I 1 1 3 a-I 

un 'lhlI! fib:w la.1w1 G t. 
Spi.J.wb t D=(dij) UWUlJlr9I!, TIJIUlb:T[ dij~o la. du=O 

( 1 ~ i ~ n, 1 s; j s; n ): U.Gfipwctb:2\ll t qwGbt 2,3, ••• ,n UlWJIJlb:Jlr w1G~r­

ur ;, • i2 ••••• in- I \ll b:q wlfln lump1mG, TIJI r fiwuwp d,i. + di1i1 + ••• +di_., 
I 

WJIUlWfiw1mmp1mG{! U\llWGW rr wubGwlflnnr wpctb:nl!: 
.gwar TIJI 2,3, ... ,n UlWJIJlb:Jlr9 wb:qwlflnlump1mGGb:pr nwGw4{! 

(n -1)! t, muwr qnpbw4w1I! t.14b:wn t (n-1)! fiGwpwqnp 

wwppb:pw4Gb:prg {!Gwpr ub4{!: n -r lflnnp wpdhJ:!Gb:pr fiwuwp luG'lrJll! 
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4wph1fl t 1mbh1 pn1np viwppbpw4Cibpp 12CiCiwp4mtimf: lflwpq t, np tiM 
n -bpp 'lhurnmu pn1np 111wppbpw4Cibpp 12CiCiwp4mti[! q.npbCiw4wCinpbCi 
w(ilipwq.npbhtfl t: 

(11) S{IUJ{iUU(n{llnWJp(i fu(iTJ-f1f1: ').p111wp4bCiJ;! nplit Wp111W'lflWCiJ;! 
-,anqwp4nT\_ m dbnCiwp4m-,a1mCiCibp (fib111wq.w1mu 4wuhCiJ;! m 
wpUIW'lPTIT\. Cibp) l.t CipwCig WpUIW'lPWCiJ;![! UUjWnTIT\_ n 
dbnCiwp4m-,a1mCiCibp (fib111wq.w1mu' n UUjwnnTJ. Cibp ): Ul.thnhCiJ;! 
<twuwCiw4J, upwqnp (op, 2wpwp, wuj,u 4wu bnwuu1w4) l.t bCipw'lphCiJ;!, 
np fiw1111Cip t, pb tij,wqnp <twuwCiw4mu wp111W'lPTITJ.Cihpj,g 
!nlPWJ;!WCillTILPCi JiCi2J;!WCi t wp111w'lpmti, j,u4 UUjWTITITJ.Cibppg 
1mpwiiwCillmpJ,Ci JiCi2J;!WCi wp111w'lpwCiii t wCifipw<th2111 u111wCiw1 
WpUIW'lPTITJ.Cihppg (JiCi2J;!WCi t UUjWnmti): bCipw'lphCiJ;! Ciwl.t, np 
wp111W'lPTI'lP9 UUjWnnTJ.j,Ci wp111w'lpwCiiij, 111bT\_Wlpnj,.ttiwCi bwj,.tuhp[! 
UIUTJ.Wlpnj,.tqnT\_ WpUIW'lPWCiJ;!j, J;!WCiw4j,g 4wj,.tqwb b(i q.bw1CinpbCi: 
U.Cifipw<th2111 t npn2h1, pb np wp111Wl)PTITJ.j,g. j,CiiiiwCi wp111w'lpWCiJ;! 
UjUUIJ;! t 111pw'lWUW'lPhl wtib(i tij, UUjWTITITJ.j,, npUjbuqj,. 

• 1mpWJ;!WCillmP UUjWnnT\_ u111wCiw j,pbCi wCifipw<th2111 
12wCiw4mp1wup wp111w'lpwCi12. 

• 1mpWJ2WCillnlP WpUIW'lPTITJ.j,g 4hpg4nTJ. WpUIWl)flWCiJ;!j, 
J;!WCiW4[! 2w111 HflCip j,p Wp111W'lpwbj,g. 

• wp111w'lpWCiJ;![! UUjWnnTJ. CibpJ,Ci fiwugCiht m 111pwCiuUjnp111w1j, Ci 
bwj,.tuhp[! 1JiCibCi Ciqwqwq.nqCi[!: 

'"u2qwb j,.tCi'lflPI! fiw1111 Cij, t 111pwCiuUjnp111w1j, Ci (bppbtiCi l.Ji24n 4j, J 

j,.tCi'lflP wCimCinq: '"upw tiwpbtiv1111j,4w4wCi tin'lhtfl dl.tw4bpUjtiwCi 
fiwuwp 1,2, ••• ,m pqbpn4 fiwuwpw4w1hCiJ;! wp111W'lP"'l.CihpJ,Ci, 1,2, ••• ,n 
p4bpnq' UUjwnnT\_Cib:pj,Ci l.t bCipw'lphCiJ;!, np. 

• a i -Ci upwqnp <twuwCiw4mu i -ri'l WflUIW'lPTI'l.P wp111wl)pwb 

WpUIW'lJlWCiJ;!p J;!WCiw4Ci t, 1 s ; s m; 

• bi -Ci llpwqnp <twuwCiw4mu j -pl) wll.jwnnT\_j,Ci wCifipw<th2111 

wpUIW'lPWCiJ;!p J;!WCiw4Ci t, 1 $ j $ n; 

• cii -Ci i -p'l wpUIWl)pnTJ.j,g j ·pl) UUjwnnTJ.j,Ci tij,w4np 

WJltllW'lJlWCiJ;!p 111 b:TJ. wltJn j,.tuwCi bwj,.tubpCi t: 
xii -nq G2wCiw4b:CiJ;! i -pl) WfltllWl)pnTJ.j,g j -pl) UUjwnnTJ.j,Ci 

n 

fiwugqnTJ. wpt11w'lpwCi12j, 12wCiw4[!: U.1'1 l)bUjJ;lmlI :Exii q.muwp[! 4t'1Cij, 
jc) 

i -Jl'l WptllW'lPTIT\_pg ( l $ i $ m) 4bpg4wl> Wp111W'lPWCiJ2j, 12wCiw4[!, j,u4 
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m 

I:Xii q.nuJwp{!' j -pq u~wnnr1J1Ci (1 s; j s; n) uip4wb wpuiwqpwCipp 
i=l 

gwCiw4{!: 
U.1u~punq, ti.hp{! Ci24wb uipwCiu~npuiw1pCi 

uw,ahuwuip4w4wCi unqh1I! fihuiu.1w1Ci t. 

Spqwb hCi ai,a2 , ••• am; b1,bi, .. ,bn Tii pwgwuw4wCi w-lhp{! L. 

m x n 4wpq.p ( cij ) Tii pwgwuw4wCi uiwpphpn4 uwuippg{! 

( 1 ~is; m, I~ j s; n ): U.Cifipwdh2ui t q.uiCiht xii ~ 0 ,a4hp w1Ci~hu, np 

n 

LXii s; a;, i = 1,2, ... ,m; 
j=l 

m 

LXij ~ bj, j = 1,2, ... ,n, 
i=I 

m " 
u. npp fiwuwp L Lxijcij wpuiwfiw1uimp1mCi{! uuiwCimu t pp 

i=lj~t 

Ci4wqwq.nqCi wpdhp{!: 
'l-d4wp it uuimq.h1, np uipwCiu~npuiw1pCi JuCifl.PflI! q.ty JuCiqpp t, 

uw4w1Ci uwfiuwCiw\flw4muCihpp ~VJpqwq.nqCi uihunI! 
(fiwuw~wuiwuJuwCi uwuippgp uiwpphpf! 0, 1 4wu -1 hCi) 
fiCiwpw4npm,a1mCi t uiw1pu w1Ci 1mbh1m w4h1p ~wpq u. WJlfl.lntCiwqhui 
w1q.npp,aup up~ngn4: 

4.3 n1 qbw1f,G bpwqprlwG /uGTJ.fipGap: 
U.pdaprzpapf, [!G/JlflnlfitJWG /uGTJ.fifll!= SCiuihum,a1wCi uh~ 

CihpqpmuCihp 4wpn11. hCi wCiht pwquw,ap4 ump1h4uiCihp: bCi,awqpbCig' 
fl.TI\{! "~puCi1mp" u. "<l,mCiubui" aunCiwp4m,a1mCiCihpp ,1>nCiqw1pCi 
pnpuw1p ppngbpw1pCi q.pwuhCi1w4p uw41hp hn u. Junpfipfl.WU14m,a1mCi 
uuiwCiw1m fiwuwp' ,ah np 3hnCiwp4mp1mCimu Cihpfl.pntuCihp 4wuiwph1 
("~puCi1m,ap" u. "<l,mCiuhuip" pwdCibuinuuhpn4) 3hq t fl.pumu 
fiw6wJunpfl.{!: ~uwfiuwCiw\flw4h1n4 w1u aunCiwp4mp1mCiCibpmu 
Cibpfl.J14 n11. 1.fln11.p gwCiw4mp1mCi{!' fiw6wJunpq{! fihui u.1w1 ~w1uwCiCibp Ci 
t wnw~wfl.pntu. 
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• pCinI! 2wfiwq.pq.n4wb t pCii~bu 2wfiwpwdCip, w1Ci~bu ti 
wpdh,a11.,ap wpdhgp w6n4, 

• Cibpqp4n11. 1.fln11.p q.muwp{! npn2h1pu, fiwp4w1pCi uwCiq11.w4p 
qpmmwiwl.flbppg h1Ciu1n4, ~wfiwCi~mu t 2wfiwpwdCip 
fiwtibuwuimp1wup wpdhp11.,ap wpdhgp w6{! fiw24wp4h1 
a > 1 q.npbw4gn4, 



npu~p a~w111wnmuGhppg h1Gh1mf u111gGh1 "npu~p 

gmgwGp2Ghp'" v1 =/Jx;, v2 =~i L. v1 +v2 ='5 (/J,y,'5 
fl.JlW~wa uhbmp1mGGhp ba): 

Qhp JuGfl.ppG t x I L. x 2 qimf,njuw~wGGhpG w1Guihu nG111ph1, np 

pwqwpwpi.j_hG G2qw<'J uiw1uwGGhp{!, pu~ 2wfiwpwdGp L. wpdhprtphpp 
wpdhJ;!p lllWJlh~wa wtip ~2nqw<'J uhbmp1man 1pap wnwqtqwq.nqGn: 
bGpwfl.pqmu t, np ~wptiwdwu~h111 q.npbwpJ;!Gtp{! wpq.h1qmu ha: 

bGpwfl.phGJ;!' pwGpuwg junpfipfl.w111qmp1wa Guiw111w~nq 
~w111wpw<'J fih111wqn111mp1wup fl.TilI! uiwpqh1 hJ;!, np fiw2nr'l 111wpp 

"~puG1mpmu" uuiwuqmu t fiwqh1wti k 1 111n~nu' wpdhJa'lPP wpdhpp 

L. s 1 111n~nu' 2wfiwpwdGp fiwuwp, pu~ "C+mGuh111" iihnGwp~mp1mGmu 

fiwqh1wtin ~wquh1m t fiwuwuiw111wujuwGwpwp k 2 L. s 2 111n~nu: 

Opn2w~pmp1wa fiwuwp ~I!GJl.mGhGp, np k 1 < k 2 L. s1 > s2 : 

U.nw2wp~qmu t pGpGmpnqG iiL.w~hpuiht G2qw<'J hp~m 
iihnGwp~mp1mGGhpmu Ghpfl.pmuGhpp 1wqwq.m1a pw2Juuwa 
uwphuw111p~w~wa un'lhll!: 

flL,z li.npwfinupapf, qOwfiw1mlwO /u01Jf,f1: S G111 hump1mGmu 
fiwqi.J.w'lhut ~ha w1Guipup ppwqptiw~Ghp{!, hpp qinqinjuw~wGGhppG 
pG~pn2 t quiJlI!P fiwqwGw~wa pGm1pn: 'l-p111wp~i.J.nrt 
"mrtL.npwfinuphpp" JuG'lPPI! fl.Wuqmu t Wl'lutPUP ppwqptiw~Ghpp 
2wpppG: fuG'lPJll! pnqwG'lw~mu t "wnwqh1wq.m1G wGnpn2mp1mG" 
Guiw111w~w1pa cl>mG~gpw: 

bGpw11phGp, np pwrtwgnu.r ~w n fiwuw1Gg, L. 
JlW'lWI!Wuth111wpwGpG fihlllWJ:lJll!JlTilU t 111pwGuuinp111w1pG up2ngGhpp 

1wqwq.m1G pw2Jumun nu111 hppmrtpGhp~: P; -nq G2wGw~hG11 i -JJ'l 

fiwuw1GI!r w2Juw111nrt pGw~p~Ghpp PP41!, W1 -nq j -r11 ffwdw1G11mu 

w2Juw111nrtGhpp PP41!, xii -nq i -JJ'l fiwuw1G11mu J!Gw~qnrl L. j -r11 

fiwuw1GJ.!mu w2Juw111n11.Ghpp ppq{!: lflwpq t, np 

I:;x;1 =P;, L xii =Wi: 
j ; 

P;, Wi ffw1111Gp '1hbmp1mGGhp hG L. uhGJ;! uthllll! t q.Gwfiw111bG11 

ntrtla.npwffnughpn' xii: -RwGp np n 2 wGffw1111Ghpp 11hutJ2mu mGbGg 2n 

ffwqwuwpmuGhp, ffwpuwp 1mMwG nG111pmp1mGG wGffGwp t pqmu: 
U.1Jl.mffwGJlhpa, 111wpwpw2JudwG "wGnpn2mra1wG U4wpwq.wG" 
ffGwpwqnpmp1mG t nGahnmd q.np<'JGw~wGnnJ pwqw~wapa ubb 
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n2qpU1mp1wup npnib:1 x ij -ti wpctb:12ub:p[!: Sp4wo 

uwfiuwuwlfiw4muub:p ti 1.4w1uwuub:pmu nu1. u.npwfinu12hrti 
u4wpwqpmp1mG[! wunpn2mp1wu ~wlfi ~ (tuU1pn1.4 tiw1ti) uw12utiumuti 
fitiuwu 4pw tirw4wuwg4mu t 

H = -1:Xij lnx;1 
I,) 

Ul.4WU1W4w1tiu ,1>mu4gtiw1ti uti~ngn4, npti fiwuwp lfiuU1p4mu t 
wnw4t1wqm1u wpctb:12[!: 

"U.nw4b:1wqm1u wunpn2mp1wu" pn4wGT).w4w1tig 
ub:4uwpwump1mG[! Ulb:'u, uwuuw4npw1.4b:u, (24)-mu: 

1ua,,t,pGap: 
1) n~ 4-lJ JuGTJ.pti fib:U1wqnU1ntUI! 1mp•ugub:1mg fib:Uln wnw~wp4mu 

b:u12 4b:pwT).wnuw1 ntT}_l.i.npwfinu12b:pti TJ.tiU1wp44wo JuGTJ.ptiu l.i. fiwunq-
4b:1, np H ,l>mu4gtiwu tir wnw4b:1wqm1u wpctb:QG t [!UTJ.mGmu, b:pp 

PW 
x. = -'-1 npUlb:TJ. n = ~ P =~ w. · 

I) N ' L... I L... 1· 
I J 

2) <l>npo.b:12 "mT}_u.npwfinu12hrti" fuGTJ.tiPI! 4b:pwtiuwuU1w4npb:1 wn 
pum1pti \11 U\11 b:uw4wu tipw4tinw4 ub:pti fiwuwp' UlUTJ. b:4W\ll\~mp1wu 
finu12b:p[! 4w1.4ti utifngub:pmu, U1U\llb:ump1wu pwquwpTJ.1mu12 finu12b:p~. 
\IIU\llb:ump1wu U\ll4b:pw1ump1wu finu12b:p[! [!U\11 n1np\llub:pti l.i. wnu: 
U.unpn2mp1wu uw12utiumuti fiw1\llwuti2n4 4wpb:1ti t lfiu\llpb:1 n~ utiw1u 
finu12b:p[! Ulp4wo 1.4w1uwuub:pn4, wul.i. finu12hrti lfinlfintuuwu 
1.4w1uwuub:pI! gwu4w1ti nlTJ.TJ.mp1muub:pn4: 

uapf/.flmzlGapf, pw2/uzlw(J /uGf/.f,p: 9b:nuwp4mp1wu 
T}_h4w4wpmp1muu mumuuwutipmu t tir b:pb:12 uwuuwn1mTJ.b:pti 
4b:pw4wnmguwu tuGTJ.tirI!= U.1TJ. Ul.4W\IIW4n4 uwfuw\llb:u4wo t 6 ti1u 
T).pwu: lfwuuwn1mTJ.ti 4b:pw4wnmguwu 1mrw12wullmr UlWpptpw4 

p.umpwqp4mu t c; owtu12n4 l.t r; u1.4wu4b:1ti12 b:4wu\lln4 i = 1,2,3, 

npnug wpctb:12ubpI! pb:p4wo UU WTJ.lnlUW4 1.1-mu: 

9hnGwp 4m~1mQ -
\,wiuwqJ,b I 2 3 

C1 r1 Cz r2 C3 r J 

I 0 0 0 0 0 0 

2 I 6 3 10 I 5 

3 2 8 4 11 

4 5 14 

wrumuw4 I. I 
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I 

I 

~ . ~ 
~I 

U.nw~rG lllnJJ.r O-w4wG ow]ughp{! G2wGw4;11u hG, TI.JI 
uwuGwn1mJJ.mu' qhpw4wnmgmu lr GwJuwt-,huqwo: 

luGTJ.rpG w1G t, np 3.hnGwp4mJa1wG JJ.h4wqwpmJa1mGI! uthlllQ t 
npn2r, tah wuhG ur uwuGw61mJJ.ntU rGlgwG GhpT).pntu'Ghp 4wlllwpr, 
nputhuqr 6 u1G T).pwur uwfiuwGGhpmu UlllWGw wnwtlh1wqnqG 
h4wu'mlll: tifiwp4h, w1u JuGTJ.rPI! 4wph1r t 1moh1 fiwlllwp4uwG 
hJJ.wGw4n4 TJ.rlllwp4h1ntl pn1np fiGwpwqnp lllwpptpw4Ghp{!, npnGg 
gwGw4{! 3 x 4 x 2 = 24 t: 'llwpq t Gwl1, np nl pn1np lllWpptpw4GhpG tG 
1!GTJ.mGh1r, npnt,lfihlllL. I!liTJ.fiwGmp ou.iJuQI! 4wpnJJ. t qhpwqwGgt1 6 u1G 
TJ.pwurg: OprGw4, 1-rG, 2-pTJ. L. 3-pTJ. uwuGwn1mJJ.hpr fiwuwp 3-pTJ., 4-pTJ. 
L. 2-pTJ. GwJuwqotprg 4wquqwo lllWpphpw4[! JaTillltt;.lllph1r lt. 
npnqfihlllL. I!GTJ.fiWGmp ow}uU[! 2+5+ 1=8 (u1G 'lPWU) t, urGlTJ.hn 
JJ.h4wqwpmJa1mGI! 4wpnJJ. t GhpTJ.Gh1 [!GT).wu'hG[! 6 u1G TJ.J1Wu': 

fJ,fwmf1uGbf1f, pw2Juuwa fuGTJfif1: 9tnGwp4mJa1wG 
qnpomGhmta1wG opwq.php{! 4wquh1ru fiwtiwJu fiwGTJ.rutmu' hGg 
rpwt,lrtiw4Ghpr, hpp wGfipwah2lll t rGl-np gwGw4mJa1wup 
nhumpuGtp pw2Juht' lllWpphp wplllWTJ.pU11llhuw4Gtp JaTIJJ.Wp4t1m 
fiwuwp: '1,rgmg' uthlllQ t WfllllWTJ.Pht N lllhuw4r WfllllWTJ.flWG(!, L. 

n-pTJ. (n = 1,2, ... ,N) 1llhuw4r wplllWTJ.pWGQr xn gwGw4r JaTiflWp4uwG 

fiwuwp U,tWfiwG~qmu t c,, (xn) gwGw4mJa1wup ntumpu, ru4 

UU,tWUtlhtrQ 2wfim1taI! Pn<xn> t: 'llwfiwG~qmu t 4wqut1 ran11.wp4uwG 

W]Gutrur (x: ,x;, .•. ,x~) opwqrp, np oqlllwqnpot,ln11. ntumpur 

[!GT).fiwGmp OW}u(![! lq.hpwqwGgr k urwtlnp[!, u UU,tWUtlhtrQ 
[!GT).fiwGmp 2wfim1JaI! 1rGr wnwt,lh1wqm1G[!: \J4wpwqpqwo Juli'lflr 
uwptu'wlllr4w4wG UTITJ.hl[! 4mGhGw w1uutrur lllhUQ. 

P, (x,) + P2(x2)+ •.. + PN (xN) ~max, 

c1 (x1 ) + c2 (x2 )+ ... +c,,(xn) ~ k, 

0 $ x,, $ b , n = 1,2, ... , N : 

lJ.1ulllhfl k -G u b -G lllpt,lwo utomra1mGGtp tG, c,, (x,,) u p,, (x,,) 

,l>mG4grwGhp[! nl pwgwuw4wG tG, [!G'l npntu' c,,(0) = 0, p,,(0) = O . 

hpp n = 1,2, ... ,N: 

RwquwpWJ/ qn{1tJ[!Gp,wgGbf1nll1 n[1n;m1tlfibpf, IJwJwgnuf[I 
wfinf1n2mp,Jwfi UJU1JlfwfiGb[1mtl: t{hp[! TJ.rlllwpyqwo Ghp11pnuIGlipr u 
ntumpuGhpr pw2JudwG oprGw4Gbpml1 1wl[wqm1G npn2muGtpr 
4w1wgdwG dnTJ.h1Gbp[! htGmd trG rrwl{rtiwyr 11tL11hpurGwgt{wo 
utw1iiwGGtprg: lJLllnpL. gGGwp4qn11. rrwl[rtiw4[1 fiw2t{r t wnGnu.f 
npn2ml1Gbpr 4w1wguwG qnponGpwgp fiwt{wuwywu puntlfa[l: •lt.ipfpGu 
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~w1uwawlj_nplj_wb t w~wq.w }lpwlj_}l6w4abp}I wanpn2mp1wup: 
U.1'l~flu}I J,pwlj_J,6w4abp[! a4wpwq.pnri. unJlb1atpJ,g ut4(! fibalj_mu t 
uwp4n1.j_1wa q.npb[!arawgatp}I qpw (mt'u, (34)): Opn2muatp}I 
4w1wguwa uwp4n1.j_1wa q.npb[!arawg}I 4J,pwnmra1ma[! 'lflmwp4ba12 
ppm1r,J, q.npbb1w4lip~}, op}law4nq: 

R{lnunf, fuG11f,f1: U.uta 2wpwra ppntm[! wuwatri. ta t 
~wmpwummu (opJ,aw4' q.J,am 4wpwu) L. 2wpwraqw qbp2J,a fiwamu 
qwfiwnu}I: Apmm[! }Ip q.npb[! 3.bnaw4b1}1u 4wpnq t q.maqt1 tp4m 
qJ,6w4abp}lg ub4mu. 4wpwu[! 2wpwpqw qbp2J,a qwtiwnqmu t 4wu 
ill qwfiwnqmu: bpb qwfiwnqmu t, 4wuta12, np ppmm[! q.maqmu t 
"1wq" 4wu 1 q}l6w4mu, J,u4 fiw4wnw4 'lt~umu' "qwm" 4wu 2 
q}l6w4mu: tip \flnpt5.J,g b1at1ni.l' aw q.J,mt, np tyat awJunp'l 2wpwra 

q.maqb1 t 1wq q}l6w4mu, w~w Pu fiwqwaw4wamra1wup 4wpn,t t 
fiw1maqb1 1wi.l, J,u4 p12 = 1- Pu fiwqwaw4wamp1wup' qwm 

qJ,6w4atpmu: p ii qt4mnp}I raqw4w1atp[! fiwu[!a4amu ta ppmm}I 

q}l6w4abp}I fiwuwpatp}I fitm: bpt tlwfunpfl 2wpwya aw q.maqt1 t 
qwm q}l6w4mu, w~w fiwuw~wmwuJuwa fiwqwaw4wamra1maatpa 
ha' p 21 qwm q}l6w4J,g wagmu 1wq qJ,6w4}1 1J. p 22 = 1- p 21 qwm 

q}lfiw\l}lg wagmu qwm qJ,6w4}1: 
U.1u~J,unq, ppmm}la fiw1ma}I t q}l6w4J,g qJ,6w4 wagtlbtm 

fiwqwaw4wamra1maabp}I P = (pij) 2 x 2 uwmp}lg[!: 

barawflptau, np ppmmJ,tl fiw1ma}I t awli w1a b4wumm[!, np 
4mataw q}l6w4J,g q}l6w4 wagab1J,u: U.1a mpqmu t t4wummatp}I R 
2 x 2 uwmp}lgnq: b4wummtltp}I uwmp}lg}I mwpp[! pwgwuw4wa t, 
bpp ii.lwfiwnqwb 4wpwu[! ill qwfiwnqmu (qwm q}l6w4J,g wagamu t 
qwm q}l6w4}1): 

P uwmp}lgnq ppntUl[! 4wpnqwamu t npn2t1, rat n 2wpwya fitmn 
J,a12a J,ai fiwqwaw4wamra1wup 4fiw1maq}I 1wq 4wu qwm qJ,6w4mu, 
J,u4 P 1J. R uwmp}lgabpnq' q.awfiwmbt u~wuqt1}112 b4wumm[!: 

lwq q}l6w4mu fiw1Ulaqt1m fiwqwaw4wamp1ma[! ubbwgat1m 
a~wUlw4nq ppmm[! nawpwqnpmra1ma ma}I 'lflub1m q.nqwq'lfl: 
Aaw4wa t, np Wl'l Jlb~12mu 4\flnJuqta b4wummabp}I 1i waguwa 
fiwqwaw4wamp1maabp}I R 1i P uwmp}lgatp[!: bapwflpta12' flpwa12 

ta P' u. R 0
: 

U.1du ppmm(! q.maqmu t "pwquw12w11" q.npb[!apwgnq 
~w1uwtlwqnpqwb npn2muabp}I 4w1wguwa q}l6w4mu. wuta 
2wpwpqw u4qp}la aw ~bm12 t npn2}1' q.nqwq'l wat'"1, rat'" ni: 
U.4afiw1m t, np q.nqwq'lfl bwfuutp[! \flnfumu ba apw t4wummatp[!: 
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Apnun]l wn2u. bwnwCinur t ti]l Cinp ]uCil').]lJl. wuhCi 2wpwpqw 
u4qp}1Ci J1CiiuiJ1u]1" npn2mu 4w1wgCiht, npuihuq]l n 2wpwpCihp]1 fiwuwp 
I! Ci-:.."IJI ]1 1wqwq.nqCi tl WJllll!, TIJI ]1 T).UUjJ;!ntU uuiwuqh1lil! I! Cil').fiwCimp 
h4wtintul{! 41]1Ci]1 wnwqh1wq.nL1Ci{!: 

lJ.1uui]1unq, ppmtll]l q.npbh1w4hJ1U!I! n 2wpwpCihp]1 fiwuwp 
Ci4wpwq.pqmu t q]16w4]1g q]16w4 wCigmuCihpnq u. T).JlWCig 
fiwq wCiw4wCimp1mCiCihpnq, npn CiJ;! 4w]uq wo hCi q.nq wq 'lli uwu]l G 
npn2mu 4w1wgCih1mg, npCi t1 ]lp fihpp]1Ci wql').ntU t uuiwuqh1lil! 
h4wuU1 ti I! Cil').fiwCimp q.muwp ]1 qpw: 

'L,4wpwq.pqwo q.npO{!Cipwg{! npn2muCihp]1 4w1wguwCi' uwp4nq}1 
q.nJIO{!CipwgCihp]l T).WU},Ci UjWU14wCinJJ. luCi'lPJl t, npp 1mouwCi 
bJJ.wCiw4]1Ci 4owCinpwCiwJ;! iihnCiwp4}1 7-pl). q.1Jumu: 

4.4 /uwT]_lq,f, tnliUnlpJWU fuuTJfiflUU{I: 8CiU1huw4wCi TIJITI2 
}1pwq]16w4Cihpmu 1wqwq.m1Ci 1momuCihJ11! ~Ciuipqmu hCi ulipRwljfi 4wu 
wCinpn2mp1wCi uiw1uwCiCihpmu: 

\,bpfiw4]1 fihtll wCinpn2mp1wCi 4wuil! uiwpqwpwCih1m fiwuwp 
T).]1U1wJ14hCin fihU1u.1w1 }1pwq]16w4D_: bpp 2m4w t fiwCiqmu tJCii-TIJl 
wuipwCin, Cipw uwu]1Ci 4wpnJJ. hCi fiw1U1Ci]1 1}1Cihf 62q.J1}1U1 
uiwnwCi2wJ141!, uiwfiwCi1-wp 4 }1 owq w1 Cihp }1 wpdhJ;!Cihp }1 fiCiwpwq np 
q]16w4wq.pw4wCi pw2Junul[! ti., qhp2wuibu, uiwnwCi2wp4]1 
t•wfiuwCiCihp[!' 'lJIWCig wpdhJ;!Cihp]l pCimpwq.php]l pwgw4w1mp1wCi 
uiw1uwllCihpmu: OJIJITIJII). 11huinl! npw4qmu t npuihu wCinpn2mp1mCi. 
w1Ci pCinpn2 t, op]1Ciw4, uhqnCiw1}1Ci wuipwCiJ;!llhp},Ci, hpp uiwnwCi2wJ141! 
4w]uqwo t pllw41]1uw1w4wCi uiw1uwl1Cihp}1g ("llhpfiw4 pCimp1wCi 
1).bu"): U.111uitiu]1 wCinpn2mp1mCiD_ pCimpwq.pqmu t 2m4w1mu 
upgw4gmp1wCi uiw1uwCiCihpnq (ni 4wU1wp1w1 upgw4gmp1mll, 
llpgw4gmp1mCi lliUJIP u}12u.), TIJIP WJll).lntllnmu pwtlWJIWJlqmu t 
uiwfiwCi2wp4]1 wCifiw1U1 up uwu{!: 

\,bJ1fiw4w1}1Ci }1J1wq]16w4CihJ1mtf Juh1wu}1U1 nJ1n2milllhJ1}1 
4w1wguwCi u4qpmCinCihJ11! JuwJJ.bJl]l U1bump1wCi fi}1uCiwJull11}1J11lhpCi hCi: 
JuwJJ.hJl]l lllhump1mCiD_ fi]luCiw11J1h1 t Q.:lrnCi 'L,b1uwll[!: ~1wJJ.bJ1}1 
Ulbump1mCimu npn2muCihJ1 4w1wgCinJJ. wCiiibJl[! JuwJJ.wgnJJ.CibJICi bCi, 
UuiwU1w4w1]1G 4>mG4g]1wG' 1mJ1WJ;!WCii1ntfl JuwJJ.wgnJJ.}1 flwllwfl 
UlWJlpbp t (bppbuG 11}1111wGg fiw4w11}1J1 ): luwJJ. wgn'l Gbfl pg 
lnlJIWJ;!WCiilntfl]l UUjWUlw4Ci PJI 2wfimu}1 4>mG4g}1w1}1 uwpupuwgnurn t: 
l 960-w4wG pqw4wGGbp}1g m2w11J1mp1mG l).WJliiq bg Juw'l wgnTJ. Gbflp 
dbb qwGq.qwbnq Juw11.bJ1]1G, nJlnGgmu wnwGii]lG JuwTJ.WQTI'll! il:Jl 
4WJITITJ. twuibu Wql').hl [!CiT).fiWCimJl twti tlJIW: JuwJJ.bflp Wll).OJ1}1Gw~ 
1In11b1Cihp[! flwU14wCi2w4wCi t]lG w1Gui}1u}1 PflWT).JlnlJtlmGGbflp fiwuwfl, 
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npnGgmu 1.jw1pG uho pqni.t 2wm "lfmiw" wGffwm u.hp (ull.jwnn1J. Cihp{!' 
mCimhump1mCimu, I! Cimpn1J. Cihp{!' Q'4. hwpl.jmp1mCiCib:pmu ): 

luw1J.b:pp mhump1mCi{!, uwffuwCimuCihppg uhl.jp ffwuwaw1Ci. up 
QWCip uwpl'].l.jwGg uwuCiwl.jgmp1wup Cihpffwl.jw1pCi ppwqptiwl.jCihpp 
ffwCiq.mgw1mMwCi un'lhl t, npmu Cihpffwl.jp ffw1J.pwffwpuwCi ffwuwp 
l.jppwnqmu t hpl.jm ffpuCiwl.jwCi h1J.wCiwl.j' ffwuwaw1Cimp1mCi ll 
ffw2mmp1mCi: 

tuw'l w1p a 1mpwQwCi8ntf1 i.inl'].ht Ujh\llQ t Cil.jwpwq.pp, ph n 'q ll 
pGill.lh'u t uwuCiwl.jgmu Cihpffwl.jpCi, ni.t pu.i l.jhpUj t 2wffwqpqn4wo 
Cihpffwl.jp w1u 1.jwu w1G hrnmu: bu.pWl'].f1'4_mu t. np fuw1J.p uwuCiwl.jpg{! 
l1wpn1J. t WU{!CimpwCiQCihpp pCii-Tifl ffw4wQwbmpg l.jwmwph1 npn2wl.jp 
I! Cimpmya1mCi: 

lJ.JUUj puni.t' /uWTl[! l'].W J!TilTifl fuw11. WQTI'l CihppCi (wCiiihp l.jwu l'].flWGg 
fuuphp{!, iihnCiwp 1.jmp1mCiCihp, hp l.jp Cihp ll wn Ci) ffw1m Cip l.jwGn GCihp p 
ffwuwfumup t, npnCigni.t uwffuwCi4mu t, ph pCi~ l.jwpn1J. t wCiht 
1mpwQwCiamp fuw1J.wgn1J., ll pCiill.lPUPCi hCi ffhmllwCiQCihpG m 
2wffmuGhp{! CipwCig wnwCiiipCi q.npOn1J.mya1mCiCihp }i Wfll'].!ntCiQmu: 
fuW1J.TilU J2Wjf[! l'].W fuW'lP w1Ci UjWffCi t, hpp wuhCi up fuW1J.WQTI'l Ujh\llQ 
t ffGwpwqnp mwpphpwl.jCihppg uhl.jp {!Cimpmya1mCi l.jwmwpp: 
Juw1J.wgn1J.p 2wffmi.i{! un4npwpwp 1.jwfuqwo t "i upw1u. pp 4n11.upg 
1.jw1wgtj_wo I! Cimpmp1mCipg, wn Ciwll u1mu fuw'l wgn'l Cihpp 
I! Citnpmp1mGpg: 

fuw'l hp p m hump1wCi l.jhCimpn Ciwl.jwCi ffwul.jwgmp1mCiCi t 
4wptj_h1wl.jhpUj{!, np{! uwffuwCitj_mu t npUjhu CiwfuQwCi fuw1J.p ul.jpqJ!I! 
dllwl.j hpUjtj_ wo l.jwCin CiCihpp ffwtj_WJ!WOnt, npnCiQ npn2mu hCi 
mwpphpwl.jp {!CiU1pmya1ntCi{! ffCiwpwq np wnw~wgn11. 
p fl w 'lfl mya1mCiCihp mu: 

Juw'l w1p Ci i.inl'].hl Ghp{! l'].Wuwl.jwpq.tj_mu hCi ht Cihtml. w1u l.jwu w1Ci 
flw1mwCip2Cihppg' fuw1J.wgn11.Cihpp l.jwu 4wptj_h1wl.jhpUjhpp ptj_pg, 
ti. tiwpw1p Ci c1>mCil.j g pw1p ffwm 1.jmya1mGGhp pg L. wn Ci: 

lfp(i~ w1ctu 'lPUIWfll.jqwo UTil'].htGhp'(! (lftr fuGl'].ppCihp{!) 1.jwph1p t 
l'].}imwpl.jht npUjhu uhl.j fuw11.wgn11.n4 fuw11.w1pCi llnl'].htGhp: byah 
fuw11.wgn11.Ghpp JaP41! hphQ L. wt.I.hip t, l.jwpnJJ. hCi umh1J.bllht hpl.jm L. 
wtj_ hip fuw11. wgn11. Cihp p JJ.w2Gwfuuphp, npn GJ! fihmwt4GJJ.mi.i hCi 
I! CiJJ.fiWCintp CiUjW\IIWl.j L. ffwuwaw1Ghg Cimu hCi pphCig 
qwpq htwl.i b:pUjhp[!: 

q,npoCiwl.jwCimu, 2wm fiw6wfu, JJ.w2Ciwfumllp'(! qCiwffwmmu t 
ppwJJ.pmya1mCiCi w1Ci 2wfimuntj_, "PI! Ciw umwCimu t WlTJ. 
ppwJJ.pmya1mCimu: 'l,w2Ciwfumupl! hp l.jm ppwJJ.pmp1mCiCihppg 
Ciwfu[! Gmpmu t w1Ci, npmu uho t PP 2wffnti.i{!: 
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luwJJ.hp}l U1hunqa-1maI! uwfiuwanuI t JuwJJ.wgnJJ.ahp}l m 
'lw2awJuuphp}l 1wqwq.nqa qwpqh1w~hJ11.llhJ1}l u~qpmaJ!CibpCi w1u ~wu 
w1a T}.Wu}la \.llWUl~WanJJ. JuwJJ.w1}1Ci UTIT}.htli 2JlfWaw~ahpmu, 
»aawp~mu t Wl'l u~qpma»ahpnq \.llWlUwawqnpqwb }lpwq}l6w~ahp}l 
q.n1mp1mCi{! L. T}.JIWag qiaUlpuwa hJJ.wCiw~ahpf!: luwJJ.hJl}l U1hump1wa 
fiw~WUWJIUI L. "i fiw~WUWJIUI npn2 JuCi'l}lJlahp}l fih\11 T}.TILJ:! 
~bwCinpwawJ:! ahnawp~}l qhpf}la q.1Jumu: 

luwJJ.hJl}l U1hump1wa ~}lpwnmp1maahJII! pwquwqwa ha 
nwquw~wa q.npbmu, U1aU1hump1mamu (op}lCiw~, 2m~w1mu 
ahnawp~mp1wa qwpqh1w~hJ11.llhJ1}l npn2uwa Jua'l}lJlahpmu, 
fiwqwuwpw~2}ln q}lfiw~ahp}l fiwuCihtm JuCi'l}lJlahpmu L. wua) 
U1 hJua}l ~w~wa q.}lU1mp1maahpmu: 

• 
• • 

U.Ll1/m1/11Jwa ,jmJuwpaO: q.npbnqpahp}l fihU1wqnU1uwa L. 
~wnwqwpuwa q.}lumtp1wa Jua'l}lJlahp}la aq}lpqwb w1u ahpwbw~wa 
q.1Jumu bwCinpwgwal! \lla\llhump1mamu "unT}.h1wqnpuwa L. T}.JIW 
2mpf' fiwpghp}l ahTJ. 2Jlfwaw~}l fihU1: ~Ciawp4qhg}la U1aU1huw~wCi 
}lpwq}lfiw4Cihp}l UTIT}.htwqnpuwa TIJITI2 u4qpmCiJ!Cihp iiL.w~hJl\.llqhg}la 
uwphuwU1}14w4wa <'Jpwq.puwa WlU 4wu W!G T}.Wll}lCi UjW\ll~Wan'l TIJITI2 
UTIT}.htahp, npnag 1wqwq.nqa 1mbmuahp}l ttiGU1puwa WJIT}.lntCiwqh\11 
hrtwaw4ahJII! ~ahp~w1wgqha q.pJ!}l fiWfTIJIT}. pw<t}laahpmu: 

~aCiwp~mu}lg T}.TilJIU h(i uCiwght q.np<'Jm1pahp}l fihU1wqnU1UWCi 
WJIT}.lTilaJ!ahp}l ~}lpwnmp1maahp}la qhpwphJlTI'l 2WUI fiwrghJl, nrnag 
pqmu ha. 

• }l CiiUI h'"u bwnw1hg ah1 q.npbnqpahr }l fihU1wq nmmuI! 
~wnwqWJli}la U. q.nJlbWJIWJITilJalWa{!, 

• }laiUlh'"u JJ.h~wqwph1 q.nrbmuaahp}l fihmwqnU1uwCi CiwJuwq.b}l 
u2w~TI1U{! L. awJuwq.}lba }lrw~wawgan'l UUITIJIWpw<t}la{!, 

• JiCiiUIJiu}l .. Ci ba q.npbnqpahp}l fihU1wqnmuwCi L. ~wnwqwpuwCi 
q.}lU1mp1wa ahnJ!phpmuahJII! L. n'"rCi t WUjWq.wa: 

"munq hCi_J!, TIJl fiwpghp}l Wl'l 2J1fwaw4{! 41muwpwCiq}l q.Jlp~ 
hJl ~JITIJII) UWUntU: 

49 



OS 

·2· r tjmn1ufbm 

ilm.(lmy 4ilq!)!)1Ul4!1ulmumq 

'l 4u!:mttnmutnm 
nmti411mn4u uulud ,ilnhun 4n4l 

4!.l!j!)b }lul!j!)Um 4}lZmy !)4!)b il!)lUltilUU!jdmumy 
,84.[11uumtn'l1 p1uil!j!) nm1411ul.lmtjm111t>o 

-qm}l111mymtimnm11mp !)4lmnm11ymn 
!)hU!) 11ffl!) n!jtnl!J4 uu 'n!ltnnlm ll!ln(Zmd 

'64!.l!j!)llllU.(lfflt\!1 uupnmtnn il1111u11mti!l nmtimmrnm 
.(111Hmbmtnm 11 tj46m41nil 11~41' 4uqnn1u14!1ulmumq U!l!)!)U!)fflt\ 

qm}ln(mtj •tt,q6qlmnnt 11 4uqnttnmutnll }l4111m.(IUU'\ 

!)!I qm}l!.1111 iln1ul411uq!jJ1 

411111mlt!i nmtimmrnm 

11 ilil!j!)b 4il!j!)!)1U14!1ulmumq 

11 4!.l!j!)ll!)miltnm • il1111upmt\!1 

UlU!)myunil .(11U6!)mbmil!jb 

!)!jl ilil!jnn(mq u1unmyi.i!)il 

(111unt>mn!IN 4il!j!)!)lu1411ulmumq 

ilu!lnt> fo llm •ilu!luutj 11 4~qnanmi.ttnm U?!!)JllUt\ 

4tjum~mum !)!I qm}lus ·nmtimnnmnit<t' -m41m!)m.(lymn 

( il!l!Jll4quut>) 
il!)l u 1411 u u Ul!) il ili.l!j!)tjmuumtjm.(I !)ffl.(IUmtnn uqn6u~4p. 

nm1411u1114t>mnnmJ1 4uqnn1ul41,ulmumq 1ul!lnnmy 

ilU!j!)!)lUltilU uulmri nt 11 4u!lnttnmutnm i.lulutJ !)4tjm111mtn'l_, 

64u!int\m1.ii.lmtjmp. 

nllm 11 646nm11mp nmp.umtnn 

·64p1uumtnn tj46m41nil 4uqnn1ulehulmumq 

l'.j n!jtn!)lm ·mt>mtnm 11 4il?1nttnmutnm 

n!jtnlnit qm}ln(mti uulud qm}ln(mti ,nm46tjn1ut m46tjn1ut 

,iln1u[ehui.lmtjm111t>o nmlehuumtjmutbo 41.iuumtnn !)4lmtjm111mtn'l_, 

i.lq!)!)1Ul4!,un!I 111 

llm 11 nmtimnmu n1u1411u1114bmn!j Ul!) 111 

UU!) nm1411u1114bmn!jUl!JS nmtimnmt., 

!)lUltilUUlmutnmy !Jmp.umpmnqut!)Ul lm!)u46mu n!jtnUU iJIJuum/nfl 



\,~w\llw4w-
1t,G ,l>ntCi4gt,w 

\,~w\llw4t,Ci 
fiwuahlnt 
llfitngCil::i:p 

(qnpbf,121.ihp) 

UwfillwCiw-
lflw4ml1Cihp 

\.nrllw\llt,\j_ 
4wCinCiCihp 

!llmOwplfmpJmOlJ npufti.u nwgt,nawl 
\11Qt111:iuw4wQ qnpbntCihntpjWCi fiWU\IIW\llntpjntCi 

I ').wuw4wa Sli\llhUwqt,\llntpjWa anp 
\lla\111:iuwqp\llntpjnta ri.wuw4wCi u. wn \llhuntpjntCiCihp 

DhnCiwp4mp1wCi U.11.i at..nawp4ntpjntliCihpnul, 
2wfim1pt, ,l>mCi4gt,wCi' npnCig 4wnw\j_wpt,1Cihp[! 
4wtu\J.wb Wfl\11WfJ.J1WCiJ2'1 llt,u.Cim1G <twllwCiw4 
pn'1.WJ'l4nt11pg U. uhlflw4wCiw\llh)'lhJ'lt! 1hCi, 
qnpbnCiw1t,Ci bw!u12hrt,g Ci~W\IIW4w1t,Ci 4'ntG4gt,wCi 

4wpn'l t l'1Cihl t,pwgllwCi 
bw\j_Wl[! 

lJ.)'I\IIWfJ.)'IWCij2p q.nqwqri.w1f,Ci qnpbntGl:intp1wCi 
pn'lWJ'l41lwCi u. llw4W)'lfJ.W4[! 
qnpbnaw1t,G bwfu12hpt, U.~pwCi12wCi1ntpw4wCi 
llw4wpri.w4Cihp ~w2wpCihp[! 

Shtunn1nqt,w4wCi. Sp\j_wb t ~wfiwCitWJ'l4'1 4np[!, 
W)'IUIW'J.)'IWCiJ2p wn n1 ph PTI'lWJ'14ilTI'l 
PTI'1.W)'l4ntl1[! 4wtuqwb t W)'I\IIWfJ.)'IWCij2p qCihp[! 
qnpbnCiw1t,Ci bw!u12hpt,g (111:i.Ciw\j_wtiwn) 
(W)'IU1WfJ.JlW4WCi Spqwb Ii.Ci wnw2wpl~t, 4nphp[!, 
,l>mCi4gt,w) wn n1 ph qnpbnCiQhpt, bwtuuhpt, 

qCihp[! (llhCiwqCimll) 

CwfintlPt! 1'1 4wpn'l litCihl 
npn2w4t, llw4wpri.w4t,g 

U.n ,l>t,pllwCihpf, 
qnpbn'lntPlntCiCib:p[! 
(lullpw2Cinrfi) 

UwfitlwCiw1t,Ci lfrgw4gmp1wa fiwllwr 
h4wl1nt\11Cihp[! oq\llwqnrbhJ2 n1 llt,w1a qQhp[!, 
fiwqwuwphgph12 P"l"Jl wuu. wu h'lwaw4Qhp, opt,Ciw4' 
bw!u12hpf, qbnq at..n12 qnqwqri.n-
phpqwb qnpbnCiCihpt, U.~pwCi12wCi1ntpw4wQ 
qQhpt,Q ~w2wpQhpCi w1Q~hu 

oq\llwqnpbb:12, np, 1Ciw1wb 
qw6wn12t, \IIW\IIWCintllGhpt,Q, 
w~wfinqqt, Wfl\llWfJ.)'lntp1wCi 
4w1ntGntp1mGn 

W'l1ntuw4 1.3 
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'l-li1-4p tlntnrmp1ntO. 111wO.nuJ b:Q. 
fiwqwrw4.nr nutt,O.b:r, t,u4 11-b:~t, 

62uwr111nlpjntO.' t1t,w10. tlb:4£!: 
<f./J,niun 

I. q.<JwJfdi fiwfipwfiw2f11/: bfipwT).pmu bfiJ!. np J!fipbpgm11! bwfinp 
t qbw1}lfi fiwfipwfiw2tl.ti TJ.WUJ!Cipwgti fltiufiw4wfi QWl'J.Wtrwrfibptifi l.t. 
trWUl/1 UJI ti fi (QbWJti fi k Ct.I. 41.tiTJ.JWfi 111WJIWbntpJntfifibp, ti. U4lllTIJl fibp ti 
fiwuwJuup}l qbw1Unpbfi 4wJutl.wbmp1mfi l.t. wU4wJump1mG, 
111wpwbmp1wfi fib.GJ!, tl.b4111npfibpti u4wuwr WJllllWTJ.JllWJ., bp4m 
tl.b4lllnpfibpti 4wqdwb wU41mfi, nll'J.1J.Wfiw1wg tl.b.4lllnpfibp, 
uw111ptigUbpti WJllllWTJ.JllWl, qbw1}lfi fiwtl.wuwpmuUb.p}l fiwuw4wpq, 
fipw 1mbuwfi qn1mp1mUJ! l.t. b1J.wfiw4fibpf!): 

E" -ntl. 4U2wfiw4bfiJ! }lpw4wfi ptl.brti 1J.w2111ti tl.rw uwfiuwfitl.wb 
n -iWtrwfi}l ttl.41.tiTJ.1wU lllWJ1Wbmp1mGJ!: 

bfipWT).JlU.UJ! Q = (a.,a2,,,.,a,.) EE", b = (P.,P1,• .. ,P .. > EE": 

'upwUg u4wuwr WJllllWTJ.JllWll! U2wfiw4bfiJ! ab l.t. fi}l2bGJ!, np 

ab= a 1P1 +a1/Jz + ... +a,.P,.: 

llaJI -ntl. 4G2wUw4bfiJ! a tl.li4lllnJ1ti bp4wpmp1mGJ!' llaJI =/iii: 
bfipwT).pbUp A-Ci m x n uwlllptig t. A= (aii), 1 ~ i ~ m, 

l~j~n: i; =(a;i,a;z, .. ,,aUl)-1! 4wut1.wfibfiJ! A=(aii) UWlllJlti9ti i­

JIT). lllnTJ.ti tl.b4lllnp, tiu4 ai = (a1i ,a2i ,. .. ,amj )-1!' j-pTJ. u1wU tl.b4lllnp: 

'1,bpfi}l2bGJ! A mxn UWlllJl}lg}I L. x=(x.,x1 , ... ,x,.) tl.b4lllnp}l 

WJllllWTJ.JllWlf A ·X qb4lllnp}I uwRuwumUJ!. 

A•x = (i1X,izX, ... ,amx> = X1i1 +Xz"ii2+ ... +x,.a", 

JifiiU4bU Gwlt y = (Yi,Y2 , ... ,ym) \f.b4lllnJ1JI l.t. A UWUlJl}lg}l 

WJllllWTJ.JllWlfi' ji · A qh4lllnp}l uwfiuwGmuJ!. 

ji ·A= (i1y,a2ji, ... ,i"y) = Y1i1 + Y2°iiz+ ... +y'"a'": 
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\Jil:iGp, nr (ji · A)x = y(A. x) = yAx: 

fl.}lgmp x E En: tiwubGp, nr x 4b4umrl! 

• TJ.rw4wG t (4q.rbGp x > O ), litab Grw pn1nr JlWTJ.WTJ.rtiiGlirl! 

TJ.rw4wG talllir bu, 

• ni pwgwuw4wG t (4q.rhGp x ~ 0 ), litali Grw pn1nr 
JlWTJ.WTJ.rtiiGlirl! ni pwgwuw4wG pqbp bG: 

bGiawTJ.rhGp x 1 ,x 2 E En: tiwubGp, nr X 1 4b4UlTIJll! tibb t x2 

4li4lllnr}lg L. 4q.pbGp x 1 > x 2 , litali x1 - x2 > 0: 

\.,tiwG liTJ.wGw4n4 4uwfitiwG4}l x1 ~ x2 wGfiw4wuwrmp1mG1!: 
\J24wo uwfitiwGmtiGliJll! fiGwpw4npmp1mG bG lllw1}lu wtitjrn\fl 

Ull:iupnq q.rh1m q.ow1}lG fiwqwuwpmtiGbr}l 4wu wGfiwqwuwrmtiGbp}l 

fiwtiw4wpq.lir1!= U.1u~bu, ort,Gw4, q.ow1}lG wGfiwqwuwpmtiGbr}l 

j
a11X1 + a12X2 + ••• +a1nXn :5: /Ji 

~:~~I .. ~. ~.2.:~.2. ~·::.~.~:~~~ .. ~. ~: 
am1X1 + am2X2 + ••• +amnxn :5: Pm 

fiwtiw4wrq.l! 4wpl:i1}l t q.rt1 ll;X :5: P;' i = 1,2, ... 'm' 4wti Ax :5: b ' 

X=(XpX2 , ••• ,xn), b =(P1,P2,•••,Pm): 

UwfiuwunuJ: M ~ Rn pwqtimp1mGG wGqwGbGp nmmgt,4, tpt 

gwG4wgwo x,ji EM 4tUltrti L. 0 :5: A. :5: 1 pq}l fiwuwr 

..u + (1- l)y EM, 4wu nr Gm1GG t, bpb pwqump1wG gwG4wgwo x L. 

.v 4tllltpt, fitlll u}lwut,G pwqumia1wGG ta ~WUl4wGmu GwL. Wl'l 

4tllltrl! u}lwgGnTJ. fiwlllqwo}l pn1nr 41:illllifll!: 
(i}4wp4tGp w1u uwfiuwGmu}lg pJunTJ. u}l pwG}l ~G11muGbr. 
• -tr4m mnmgt,4 pwqump1mGGtr}l fiwlllmtil! mnmgt,4 t, 
• qow1}lG fiwqwuwpmuGbr}l fiwuw4wrqt, 1momtiGtp}l 

pwqtinqa1mGG nmmgJ,4 t, 
• q.bw1}lG wGfiwqwuwrmuGbr}l fiwuw4wrq.}l 1momtiGtr}l 

pwqump1mGG mnmgJ,4 t: 

l;GpwT).ptGp p E En, }lu4 a -G }lrw4wG p}lq t. p · x = a 

fiwqwuwpuwG tmbmuGtr}l pwq ump1mGG wG4wGbGp 
fit,~ tr fiwppn tp1mG: 



ts 

:ilnmtehuehlmyLl:qtnqy 1.ttm :t p1unml}tnmtn 

·L1mdm11.1n:qy '11. ilnmpLlmnm}lmy nmtehueJ.LlmyLl:qtnqy uutnminm v = xd 

:t p1uLlmLlm}lmd iltn:ql} ~ nmteJ.tupbmd /'f Liu •11.mn ctn:qtnml\'\ 

r : o > dd - = ( q - i!.)tf.. - = ?.tf.. - qtf.. = v - qtf.. 
- - -

lln:qn1u ·o * d Liu ttnma •6qp uul} mutJ1 :v<.xd 

'(W3 !')A Liu ·:t p1u11.m:qy nqfnm~ttflnm 6qn1utehuLlmnm}lmynm 

qm}l6mtnn mtnm 'i!.tf.. = r, 11. q - :?. = t!. ctn1m1ui!nil :qe!Q 

: O < (!' - i!,)(i!_- !!_) ctnmnmtnnl} 'O ~ r dLl:q ·ttnmpymn }lul:q!)6!)'{l 

: <i- ,!><~ - !l> < (!"- ~><!"-V<ir + <:!- ~><~ - _!>rz + <~ - ~><~ - _!) 
':t nnttun Liu pml} 

'(i!_- !!.)(?. - !!_) < (.7(f - I)~~ - q)(i!_(f - I)- ~ - q) 

'Llmdm11.1n:qy '11. 'w 3 i!.(?'- I)+ g Llmpmy q}l4?1 I 5 y 5 o qm6ml}nm6 

11. qLlutnl}:q}l !' qm6ml}nm6 nmteJ.1upbmd w mtnm ':t n1utehupbmd 

l}q61umu il-w l}nq 'W3 i!. Liu ttnmct- : (i!,- !!_)(i!_- !!_) <. (!'- !!.)(!'- !!_) 

Llmpmy qLlutnl}:q}l !' qm6ml}nm6 nmteJ.1upbmd w '}lunqtnnt'{l :mLl}l 

nmteJ.1upbmd w :t nct.qpLlm nttubmbm}ln qtmq61}n1ut (~)¥ !)- (i!_)I/ 

nctnqntm '(?.)'I< <o~>'I < (!')'I mtnm '<ox>s \ w 3 !' :qeJ.q '6ijpuul} mufJl 

: ((~)'I 5 (:?)1/) (( 0x)s 3 X)A Liu •nqtnntm <o!')S 3 i!. t{!)lU n1uteJ.1utub 

mtnm 'mq61\ntucl> tnmyilnilnm qm}lluLlu mLl}l nmtehupbmd 1.ttm 

,il- (~)'I l}nq ':t n1uteJ.1upbmd l}mlflmnmpymn 'l\mlfl n- ( 0!')S Liu ttnmct-

:nmt{61\ntucl> <!' - !t><!' - !!.> = I~ - !!.II=<!>" qm1izu11u m111i nmteJ.,upbmd 

w ctnql\Llmtnqi.l 11. ilntuteJ.1upbmd 'fllq - 0!11 > II! - !'II' s 3 ~I!'}= ( 0!')S 

ctnqnmpymn ::t tn:ql} :i11.L1u nmteJ.tupbmd w !)- o! .a1u6qt, f--i 

:V<!'·tf.. (W3.!")A 

11. D > !!_ • tf._ Liu '!)lUfeJ.tueJ.LlmyLlqtnqy V = _!" • tf._ qnqln!)tm t{!)lU !)lU{eJ.tutub 

mtnm 'w ~ q 11. :t !)1UteJ.1upbmd l}mlfl 'l}q61uu1u ilntutetupbmd 

.,3 5 W :qe1Q :(nqnmp nmteJ.1ueJ.LlmyLlqlnqy uu}ltnm~nm) f fl!'/UUI/,fJ/ 

::t Ll:qnn1ut4?11upbmd l\tt 61uu1U iln1utebueJ.Llmy Ll:qtnqy Liu ':t tntmyn l\'{l 



IJ.fnnn'l_nzpJnz(i: U.G.fwlllnrt fij,~b.pfiwppmp1wG. uwuj,G. pb.npb.U'f! 
ub.Cig 4oq_U1Wq_npob.G.g G.wu. fib.UIU.!Wl 3.u.w4b.p~muntl_. 

firlinpli,J J': bpb. M EEn p.wqump1mu'(! mnmgj,4 41w4 

p.wqump1mu t li. b ~ M, w~w q.n1mp1mu mCij, w1Ci~j,uj, px = a 

fij,~b.pfiwppmp1mu, np pb :s: a u. V(.i E M)(px >a): 

'l.j,gmg' A-Ci mxn uwlllpj,g t, a1,a2, ... ,iin-I! Cipw u1mu 

tl_b.4U1npCibpCi b.Ci, j,u4 M={yly=a1a1+ ... +anan;a1 ~o •... ,a,, ~O} 

p.wqump1mG.'[! WlTJ. u1mG. tl_b.4U1npub.pj,, p.ninp fiCiwpwtl_np n~ 
p.wgwuw4wG. q.npow4j,g G.b.pntl_ q.ow1J, Ci fiwuw4 gmp1muubpj, 

b.G.pwp.wqump1mu: '-b.2\11 t uU1mq.b.t, np M -'[! nmmgj,4, 41w4 
p.wqumra1mG. t: 

firlinplill 2 (:l>wp4w2): l.Jw'u Ax= b fiwtl_wuwpmuCihpj, 

fiwuw4wpq.Ci muj, n~ p.wgwuw4wu tmbmu, 4w'u Cipw jiA ~ 0, b.v < 0 

wufiw4 wuwpmuCib.p J, fiwuw4wpq.G. mG.j, imomu: 
H 'uwJu gn11g lllwG.g, np Wl'l hp4m fiwuw4wpq.bp'f! 

uj,wctwuwG.w4 1momu mubG.wt ~t.a 4wpn11: tipnp, tpt x O ~ o, 
Ax= b j,u4 y0 -a yA ~ 0, jib < 0 wG.fiwtl_wuwpmuG.bpj, fiwuw4wpq.j, 

1momuubp bu, w~w (ji 0 A)x 0 ~ 0, TI fl'(! fiw4wumu t y° ( Ax 0 ) = .v0 b < 0 

~w1uwG.j, Ci: 

bupW'lflUG.{!, Tifl Ax= b, 4wu, Tifl G.nt]G.G. t, X1ll 1 + .. . +xnan = b 
fiwtl_wuwpmuG.bpj, fiwuw4wpq.'(! n~ p.wgwuw4wu 1momu ~muj,, li. gm19 

\IIWU{!, np W]'l 'lh~gmu 1momu 4mG.buw .vA ~ 0' yb < 0' 4wu, np 

G.m1G.G. t, yaj ~O, jib< 0, j = l, ... ,n wG.fiwtl_wuwpnu.fG.hpj, 

fiwuw4wpq.'(!: -RwG.j, np, '(!U\11 bG.pw'lpmp1wG., b tl_b4U1Tifll! fiuwpwtl_np 

~t G.b.p4w1wgG.bt a1, ... ,an tl_b4U1npG.bpj, n~ p.wgwuw4wG. 

q.npow4j,gG.b.pntl_ q.bw1j,G. fiwuw4gntp]WG. Uj,fngnt(, TilUlllj, b -G_ ~j, 
~wU14wG.mu tl_b.p'f! uwfluwG.wb 41w4 mnmgj,4 pwqump1wG.'(!: Aw19 w111 
11-b.~gmu, pbnpb.u 1-j, fiwuw3.w1G., q.n1mp1mG. 4mG.hGw py = a wG.2w-

lllTITt fij,~bpfiwppmp1mG, j,G.~~hu G.wu. M pwqumra1wG. ~wU14wG.n11 

w1G.~j,uj, c 4bU1, np V(y EM) py ~a, pb < a li. pc =a: 
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-RwGti np gwG4wgwb l :2:: 0 pqfl fiwdwp }. · c E M(A), WUfW 

p(il.c) ~a: Uw4w1G p(il.c) = l ·pc= la, w1uflGpG, la~ a, ntu\llti 

a= 0 ll pwGti np a j e M, WUfW pa j ~ 0, j = 1, .•. ,n: .J 

2. lfwp,btlwrnf,f/wljwa waw1f,q: bGpWflphGp, np [!GphpgnTJ.[! 
bwGnp t dh4 4wd dfl pwGti '-tin'-tinJuw4wGGhpflg 4>mG4gflwGhpfl 
wCl[! GflfiW\llntfit}WG, wbwGg1w1ti, 'lli4> hp hGgflw1], q.WTJ. w'-tiwpGhp flG, 
'lli4> hp hGg lit], 4,malrnflwGhp }I fiw\114mp1mGGbp }I G, (c)-hnnpti pwGwclll}IG, 
wGpwgwfiW}\11 4>mG4gflw1ti q.n1mp1wG phnphu}IG: 

'l-flgntp' /(x) 4>mG4g}lwG npn2qwb t E" -ntd, ],u4 S ~ E": 

Uwfitlwanul: liwuhGp x· -[! f 4>mG4g}lw1}1 (\llhTJ.Wl}IG) d}IG}ldntdfl 

4h\11 t. hph 3u(x 0 )'t(x e u(x 0 ))(/(x 0
) $ /(x)), np\llUTJ. u(x 0

) -[! x· 

4h\ll}l 2PfW4WW t: bpp (/(x0
) $ /(x)) wGfiwqwuwpntp1ntG[! 

pwq,upwpntd t gwG4wgwb x EE" 4h\ll}l fiwdwp x· -[! 4wGqwGhGp f 
4>mG4gpw1], pwgwpclw4 d],Gfldntd}l 4h\11: 

Uwfi1J·wamt1: l.iwuhGp x· -[! f 4>mG4gtiw1ti UfW1dwGw4wG ( S -ti 

G4w\lldwdp) (\llh1J.w1}1G) dtiGfldmd], 4hui t, hph 

311(x 0 )'t(x e uc:r·)" S)(/ c:x·) $ f (x)): bph f (i 0 > $ f (i) 

wGfiwqwuwpmp1mG[! pwqwpwpqntd t gwG4wgwb x ES 4huip 

fiwdwp, x · 4wGqwGhGp fiutdwUfwpttiw4 dtiG],dntd], 4h\11 ( S -ti 
G 4 w \11 dw \Ip): 
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• bph ($) G2wG[! ttinJuwptiGhGR (:2::) G2wGnq, WUfW 

• 

• 

• 

4uuiwGwGp fiwdWUfWU1wuJuwG uwfidwGntdGhp[! 
''uwpufldntd]," qhpwplip1wi: 
bpli ($) 4wu (~) G2wG[! ttin]uwptiGliGp (<) 4wd (>) 

G2wGnq, WUfW 4uuiwGwGR "Ju}lu\11 u}IGtidmuti" 4wd "Jutiuui 
dwpupdntd}l" fiwu4.wgmp1mGGlip[!: 
bpb [!G.,.wgti4 2wpwflpWGptig fiwu4wGw1], t, pb ],G~Uftiu], 
dtiGtidmu}l (dw11utidn1u}l) dwutiG t JunuR[!, WUfW 
~w1dwGw4wG" pwnJ! ~hGR oq.uiwq.npbti: 

bpli 4wpltnp ~t G2b.1, Tifl :r· llwRutiumu}l pli dtiG],dmd], 4b.U1 t, 
4oq.uiwq.npb b.GR "Q2UUIJ1 hdmd" fiwu4wgn1p1mGJ!: 



~ ': 
JC-:- flznmgf,'f/ ( qnqwrfnp) ct,maqgf,ur. Jia~ufbu q~wbGJ! s E En 

pwq1Imp1mGJ! nmmg~lj t, hph 'v'(.i1, .i 2 ES) 'v' a (0 :5; a :5; 1) 

(x=ax 1 +(1-a)x2 eS): 

Uwfiuwanul: S nmmg~lj pwq1Imp1wa t.l.pw npn2t.1.wb f (x) 

,l>mGljg~wa ljwGt.l.wGbGJ! mnmg~lj (qnqwt.l.np), bpb 

('v'x1 ,x2 e S) Va (O :S; a :5; 1) 

ef(.i1) + C - a)/(x2) '?. /(ax1 + (1- a)x2) 

(ef(.il) + (1- a)/(.i2) ~ /(axl + (1- a).il)): 

Uwfiuwanul: 'l-~,l>bpbGgh1~ /(i) ,l>mGljg~w1~ 1IwuGwlj~ 

wbwGg1w1Gbp~g ljwq1It.l.wb t.l.bljwnpJ! ljwGt.l.wGbGJ! /(x) ,l>mGljg~wl~ 

qpwJJ.~ bGw' 

grad/(x) = V/(.i) = (if I ilxi,if I ilx2 , ••• ,if I ilxn): 

nmmg~lj (qnqwt.l.np) ,l>mGljg~wGhp~ t.l.bpwpbp1w1 621IwptiU1 bCl 
fibwlqwi pbnpb1IGbpJ! (w~wgmJgl!, lllb'u, (1 ]): 

/o'b:npb:rl 3: {(x ,P> E Rn+ 11/ (.i) :$; P} ({(.i ,P) E Rn+ 11 I Ci:)'?. PB 
t.l.bljUlnpGbp~ pwq1Imp1mGG nmmg~lj t: 

fiN:mpb:rl 4: nmmg~lj (qnqwt.l.np) ,l>mGljg~wGbpti qm1Iwpa mnmg~lj 
(qnqwt.l.np) ,l>mGljg~w t: 

/o'b:npb:rl 5: np~huq~ S nmmg~lj pwq1Imp1wa t.l.pw npn2t.l.wil 

TJ.~'1>bpbGgb1ti /(x) ,l>mGljg~wa t~G~ nmmg~lj (qnqwt.l.np), 

wGfipwdb2\ll tu. pwt.l.wpwp, np 

I (x) '?. I (.io) + V/ (.io )(.i - .io) 

( I (.i) :S; I (x0) + V/ (x0 )(x - x0) ): 

/o'b:npb:rl6: S mnmg~lj pwq1Imp1wa t.l.pw npn2t.l.wb /(x) 

nmmg~lj (qnqwt.l.np) ,l>mGljg~w1~ fiw1Iwp wb11.w1~G u. fiwuw~wp\flwlj 
tJ!uUlpb1Inu.t~ ljbwbpJ! fiw1IJ!GljGm1I ba: 

-Rwnw'f/muwit,a ct,maqgf,wt ljn~t.l.m1I .xi,x.i, .. ,,xn lfln\flntuwltwG-

Gbp~g gwGljwgwb bpljpnpJl ljwpq~ fiwuwubn pwquwGJlwtf' 
II 

Q(x) = "f.qijx;x1 : 

i.i=l 



bpt l.[tpgatal,'! Cii=qjj, Cij=(qij+qji)/2, i::t:.j, WUjW 

Q(x) = xCx • np111 t'l. c = ( cii) ut,t.it111p t, 4 n x n uw111p t,g t: 

Uwfiuwanul: liwutaI!' Q l,'!Wnw4muw1t,a 4>ma4gt,wa 

• 'lf1W41Ua npn21.[wb t. tpt Vx (x ::t:. 0) x(x > 0, 

• pwgwuw4wa npn21.[wb t. tiat Vx (x ::t:. 0) xCx < 0, 

• 4t,uw11pw4wa npn21.[wb t. tpt 'ifx xlx ~ 0, 

• 4t,uwpw.gwuw4wa npn21.[wb t. tpt Vx xCx ~ 0: 
fiNmpb:,J 7: OpUjtuqt, l,'!Wnw4muw1t,a 4>ma4gt,wa 1t,at, mnmgt,4. 

wGfipwctt2111 tu pwl.[wpwp, np w1a 1},Gt, 4t,uw.11pw4w.a npn21.[wb: 
~t111wqw.1mt.i 11rw4w.G (pwgwuw4wa) npn21.[wb l,'!Wnw4nrnw1t,a 

ill&.}, uw111p},g{! 4wal.[wGhal,'! 'lf1w4wG (pwgwuw4wa) npn21.[wb: 

fiJ'b:npb:,J 8: OpUjhuqt, C uw111p},g{! tliGt, 11pw4wG npn21.[wb, 
wGfipw.ctt2111 tu pwl.[wpwp, np Gpw pn1np q1Juw.1.[np ut,GnpGtp{! 1t,atG 
11pw4wa (Ut,11.[hu111pt, UjWJuwa{!): 

fiJ'lmpb:,J 9: OpUjtuqt, C uw111p},g{! 1t,at, 4t,uwpwgwuw4wG 
npn21.[wb, w.afipwctt2111 t u pwl.[wpwp. np q1Juwl.[np ut,anpatp{! 1t,ata 
a2wawqrn]u (pwgwuw.4wa, 11pw4wa u wna): 

l;pw.npb:ilmllf, ljb:mf, npn2 UjUJJilw(i(ib:p: 
lft4 lflnlfrn]uw4wGt,g 4>ma4gt,w1t, fiwuwp 62uwpt,111 t. 

fiJ'b:npb:,J JO: bpt x 0 u111wgt,nawp 4t111mu /(x) 4>ma4gt,w1t, 

wnwft,a (n-1) 4wpqt, whwag1w1ahp£! qpn ta, t,u4 /<n>(x0 ) ::t:-0, 

WUjW x = x 0 -a /(x)-t, fiwt.iwp 

• 2Pfllwa 4t111 t, tpt n -{! 4ta111 t 
• tl,'!u111ptumt.it, 4h111 t, tpt n -{! qmiq t. I!a'l npmt.i UWI,'!U},umt.it,, 

tpt /(n) (Xo) < 0 U t.f},a},t.fntt.f, tpt /(n)(Xo) > 0: 

'l,},gntl,'!' /(x) -{! En -mu npn21.[wb w1aU1t,ut, cl>malrnt,w t, np apw. 

wnwft,a u. tp4pnp11 4wpq}, uwuaw4t, wbwag1w1atp{! x eEn 4t111mu 
wG{!a11fiw111 ta: 

fiJ'b:npb:,J 11: bpt X. -{! tl,'!UUlptumut, 4t111 t, WUjW V/(x") = 0: 

StTJ.},G t fit,2tgat1, np 4t111tp{!, npnaI! pwl.[wpwpmt.i ta V/(.x) = O 

UjW.lUWCi{!, 4nil.[mt.i ta u111wgt,naw.p: 
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/irlmplirl 12: x" u\llwgt,nCiwJl lfb\ll'[! f 4>mCi4gt,w1t, t1t,Cit,t1nuit, 

(t1wput,t1mt1t,) lfb\ll t, bpb WJT). 4bUlmt1 '-buuf H(x) = <J:;,,) t1wUl­

Jlll91! fiwt1WUfW111wuJuwCiwpwJl T).JlW4wCi (pwgwuw4wCi) nJln2i.lwb t: 

H /(x) 4>mu4gflwCi X 0 4b111fl 2JlfW4W:Wntt1 i.lbJltTilbb(ip (i}b!lTIJlfl 

pwuwa1.t, tJCiwgnJlT).WJflCi O < (} < 1 WUT).Wtfni.l: 

J<x" +Ax>-f<x"> = V/(x 0 )Ax+!AxH(x 0 +OAx)Ax: 
. 2 

').t,gmp' X0 -'[! tJwpufltJmtJt, 4bUl t, /(x" +Ax)< /(x0
) J!TilTIJl 

~ :;t 0-t, fiwt1WJl, fib1111.wpwJl ! AxH(x • + OAx)Ax < 0 1. H (l_buul:it,) 
2 

WCi{!CiT).fiWUlTilpJntCiflg fibUl1.mt1 t, TIJl H{x0
) < 0, pwCit, TIJl 

6i 7 H(x)6x -{! J!Wnw4muw1t,Ci a1. t, WUfW Ax' H(x)Ax < 0 ut,w1Ci 1. 

ut,w1Ci WJCi l').hUfpntu, bJlJ! H(x 0 )-{! pwgwuw4wCi TIJln2i.twb UW\llflfl9 t: .J 

U.1uttffluni.t, TIJlUfbuqt, x" u111wgt,nCiwJl 4b111mt1 tflCit, uwput,umut, 

4bUl, J!Wi.lWJlWJl t, TIJl '-buubt, UW111Jlfl91! WJ'l 4bUlntti it,Gt, 

pwgwuw4wCi TIJln2i.lwb: '-fl2bgCibCip, TIJl H t1WUlJlfl91! l').JlW4wCi t 
TIJln2i.twb, bpb UJlW J!TilTIJl cnJuwi.tnp ut,CinpUbJl{! (cuJuwl.j_np 
wCi41mCiwq.bni.l T).Wuwi.tnrii.lwb) 'lJlW4wCi bCi, 1. pwgwuw4wCi t 
nJln2i.lwb, bpb wu41muwq.bw1t,Ci tJt,CinJlCibpt, Ci2wO.CibJll! fiwu{!Ci4Cimu bU 

(-1) 11 , k = 1,2, ••• ,m Ci2wCit, fibUl: 

1.3 L1nunnfif, liTJ.wfiwf./n: /(x) 4>m0.4gt,w1t, fiwt1wJl V/(x) = O 

fiwi.lWUWJlUWCi 1mbntU{! {!CiTj.fiWCiJlWUfbU fiwCiq.bgCimu t n~ q.bw1t,Ci 
fiwi.twuwJlmt1CibJlfl fiwuw4wJlq.fl 1mMwCi'[!. lfwttfi.lwb t npn2w4t, 
'lchlWJlmp1mCiCibJlfl fibUl: U.1'l UfWUl6wnml 2W\ll 4wp1.np t WJ'lttfflut, 
flwi.twuwpmtJCibJlfl 1mbmt1CibJll! q.UlCibtm w1q.nJlflpt1 mCibCiww: U111nJl1. 

tJhO.J! 4'1-flUlWJl 4 bO.J! Wl'lltf t,ut, w1q.np t,puCibJl t,g t1b4f!' \,JmUln Cit, 
w1q.nJl t,pt1'[!: 

'l-t,gmJl' mGbO.Jl n~ q.bw1t,Ci fiwi.twuwJlmt1Cibpt, fiwuw4wJlq.. 

/; (x) = 0 , i = 1,2, ••• , n 

1. x" -Ci UlJli.l.Wb 4bUl t: Oq.Uli.lbtni.l (i}bnnpt, pwCiwaL.t,g' ubp 
flwuw4wpq.{! lfwflbtfl t CibJl4w1wgCibt flbUl1.1w1 tln\llwi.lnp lllhUJ!ni.t. 

/;(x*) + VJ;(x* )(x -x") = 0, i = 1,2, ••• ,n, 
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4wu uwmppgw1pG. UlUUQTiq 

Ak +Bdx -xk) = o, 
npmh11 Bk -Ci. 8w4nppp uwmppgG. t, 

V/1(.ik) 

B - vr~<xk) 
k - J~ 

-k -k , pu4 Ak = (f,_(x ), ... ,/,.,(x )): 

Vf,.,(x,,) 

t::rah VJ; (x), i = 1,2, ... , n (lbnphG. wG.4wJu hG., w~w Bk 

uwmppg{! itlhpwbqn11 t, u qhp~pG fiwqwuwpmupg fihmunu.r t. 

x = xk - B,,-1Ak <·> 
/;(x)=O, i = 1,2, ... ,n fiwqwuwpmuG.hpp 

fiwuw4wpq.p unmwqnp 1mbmu 1+mGh1m fiwuwp wnw~pG Qwnmu 

qhpgGmu hGJJ x = x0 u4qpGw4wG wpdhJJI!, pu4 w1Gmfihmu k -p 0, 1, 

2, ... wpcJh12G.hpp fiwuwp, hrah fiw1mG.p t xk -a, w~w (•)-p up~ngnq 

umwGmu hGJJ xk+i -I!: <l,npb£!G.rawgG. wqwpmqmu t. hpp hp4m 

fiw~np1J.w4wG wpdh12Ghpp mwpphpmra1wG. pwgwp3w4 wpdhJJI!' 

Ix'" -xm-l' \.j,TIJJJl t ~wfiwG~qn11 n2mmra1mG.pg: U.1TJ. TJ.U~JJTilU x'" -I! 
uhp ni q.bw1pG. fiwqwuwpmuGhpp unmwqnp 1mbmuG t: 

3. rJ.f,uljplim uw~liuwmf,ljw: 'l-pgm12' V = {v1,v2 , ••• ,vp}-G nput 

qhp~wqnp pwqumra1mG. t: (u,v) ~w1uwGwG2wGI! u,v eV 

4wGqwGhG12 V pwqumra1wG mwpphppg ljwpqwl{np qmJq: bp4m 

(u,v) la. (u' ,v') 4wpq.wqnp qm1q.hp£! fiwqwuwp 4fiwuwphGJ2 upupw1G. 

u = u' la. v = v' TJ.U~JJTilU: 

V 2 -nq G2wGw4hG12 V pwqumra1wG mwpphppg pn1np 4wpq.wqnp 

qmiq.hpp pwqumra1mG{!' V 2 = {(u, v) I u EV L. VE V}: 

'l-pmwp4hG12 E ~ V 2 pwqumra1mGI!, TIJlI! pwqwpwpmu t 

V(u E V)((u, u) ~ E) ~w1uwGpG.: 

(V ,E) qmJq[! ljwul{wulitip ljnrzuunpn2l{w<J qpwrf, ljwu opqpwrf, u. 
lju2wuwljliup G = (V ,E): V pwqum~JWU U1Wflflli{I[! ljwul{w(lfi{jp 

opqpwrf,f, qwqw~ulip, E pwqum~JWU U1Wflfllifl[!' wrzlirzulip: 
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U.1u~punq, G 

V={v1,v2, ••• ,vp} la. w11b11Gbpp E={e1,e2, ... ,eq} pwquntp]ntGGbpnq: 

ontJ1WJ;!WU.i]ntJ1 e EE Wflb'l mGp e = (u,v) \IIUUJ;!I!, Tifl\llbfl u,v EV: u 

q.wq.wp{! 4wGqwGbGJ;! (u,v) Wflbflp u4pqp, v q.wq.wp{!' WTJ.Uflp oww: 

l.b\1lwq.w1mu G = (V,E) opq.pw,1>{! fiwppmp1wG qpw fiw6wfu 

~w\114bpb1m bGJ;! fib\llla.]Wl 4bp~. q.wq.wpGbppg ]ntpwiiwGi]ntppCl 
fiwuw~w\llwufuwClbgGbtnt bClJ;! ~wppmp1wG 4b\1l (\llwppbp 
q.wq.wpGbppG' \llWJlJ!bJl 4b\1lbf1), e = (u,v) WT]_UTJ.I! ~w\114bpb1m bClii u 

la. v q.wq.wpGbppG fiwuw~w\1lwufuwCln11 4b\1lbf1I! upwgGn11, 
wCl{!G~fiw\11 q.op tipfngnq, TIJlI! ~P wGgClmti npla.t wn q.wq.wpp 
fiwtiw~w\llwufuwClnl'J. 4b\1lnq, u1wunq Cl2b1nq v ow1pw4b\1l{!: 

U.1u~bu, oppClw4' G = (V, E) opq.pw,1>{!, np\llbl']_ 

V = {vi,v2,v3,v4,v5,v6} 

£ = {( Vi, V2 ), ( V2, v1 ), ( v2, V 3 ), ( v3, V 4 ), ( v3, VS ), ( V 4 , VS), (VS, V 4 ), (VS, V 6 ) } 

4wpb1p t ~W\114bpb1 fib\111.a.JWl ala.nq (G4. 2.1): 

v., 

v, -----Vz 

ati. 2.1 

G = (V,E) opq.pw,1>p q.wq.wpGbpp 

fiWfTIJ1~w4wGmp1mGG wGqwGbGJ;! v1 -pg 

(Vi,V2),(v2,v3), ... ,(v,_,,vk)-G G opq.pw,1>p upu1wGgpg \llWJlJ!UJl 

Wl'J. bTj_ Gbp bG: 

ltwubGJ;!, nr v1 - jig vk ml'J.pCl UfWflq nuzf, t, bpb GpwGmu 

q.wq.wpClbfl(! ~bG 4114Gqntu (pwgp, pbrla.u, v, = V. ~b~iipg): v, -pg v, 

ntl'J.pG 4wGqwGbGJ;! qiw4 Titl'J.P 4wu OflU/lltJ, bph v1 = v,. : lJ.JUUjhu, 

oppGw4' qbfl(! UjWU>4bpqwb q.pw,1>ntu V2,V19V2,v3,V4,V5,V4 
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fiw2nJ1JJ.W4wCimp1mCiJ! v 2 -flg v 4 nu1.fl t, flu4 v2 , v3 , v5 , v 4 

fiw2nJ1JJ.W4wCimp1mCiJ!' v2 -flg v 4 U4WJ1q mq~: 

{; = (V,E) q.wq.wpCibp ~ 

fiw2nJ1l)W4wCimp1mCiJ! 4wCiqwCibCip v1 -flg vk 6wCiwU4WJ1fi. bpb 

V(l ~ i,;; k - l)((v;, v;. 1 ) EE 4w\J (v;+i • vj) EE) 

u 6wCiwU4WJ1fiJ! 4wqdnq wqh11Cihp{! d~tt1wCig~g \llWJlpbJI hCi: 

( v;, v; + 1 ) E E l)bU4pmd WTJ. hTJ.t! 4wCiq wCibCip 6wGwU4WJlli~ ntTJ.~TJ. W'l. h'l., 

flu4 (vi+l'vi) EE l)UU4pntd' fiw4wnw4 WTJ.h'l.: 

U.4Cifiw1\ll t, np 1mpw~w(i~mJ1 mq~ tiwGwU4WJ1fi t, pw1g 
fiw4wnw4{! ti~2m 1t: 

l.JwubCip, np V;-~9 vk tiwGwU4WJ1fit! U/Wflq tiw(iwU/WflR l:, hph 

CipwGmd q.wq.wpCibJlt! ibCi 4p4Gqnu1 (pwgfl, pbpuu, v1 = vk TJ.hU4p~g): 

v1 -flg vk tiwCiwU4WJ1fiCi wCiqwCibCip \flw4 6wCiwU4Wflli 4wd gf,f/J, 

bpb v1 = vk : U.1uU4hu, opflCiw4' qbJlt! U4W\ll4b:pi,twb opq.pw4,nul 

v6 'Vs; V 4 'V3 'V2 'Vi' V2 fiw2nJ1l)W4wCimp1ntCi{! v6 -~g V2 tiwCiWU4WJ1fi t, 

v6 ,vs,v4 ,v3 ,v2 fiw2nJ1JlW4wCimp1mCi{!' v6 -~g v2 U4WJ1q tiwCiw~wpR, 

~u4 v3 , vs, v 4 , v3 fiw2nJ1JlW4wGmp1mG{!' 9~41: C!GtimCimd bCip, np dh4 

\llWflJI U4WJ1ntCiw4n'l. u fiw2nJ1JlW4wCimp1mCi{! d~wdwuwCiw4 u -flg u 
TilTJ.~ t U U -flg U fiWCiWU4WJ1fi: 

l.b:2m t ummq.b:1, np b:pb G = (V, E) opq.pw<1,md 

• q.n1mp1mCi mCi~ u -~g v nt'l.~, WU4W q.n1mp1mCi 4m(ibCiw Ciwu 
U -flg V UfWJlq nt'l.fl, 

• q.n1mp1mCi mG~ u -flg v tiwGwU4WJ1fi, WU4W q.n1mp1mCi 
4m(ib:Ciw Ciwli. u -Jlg V U4WJ1q 6wGWU4WJ1fi: 

l.JwubCip, np G = (V, X) opq.pw<1,{! f/wU/wf./gt/_w6 l:, b:pb: Cipw 

gwCi4wgwlJ u, v q.wq.wpCib:pfl fiwdwp q.n1mp1mCi mCi~ u -flg v 

fiWCiWU4WJ1fi: 
l,bmwq.w1nul, npUfb:U 4wCinCi, JJ.~mwp4b1m b:Cip tlflw1Ci 

4wU4w4gqwlJ opq.pw<l>Ghp li. wG{!CitifiW\ll 1b:Cip 4p4Gfl 4wU4w4gqwlJ 
pwn{!: 

lfhCip 4'lflmwp4bCiJl Ciwli. i4"'l.11Cinpn2qwb q.pw<1,Cibp, npnCiJ;l 

uwfiuwCiqmu bCi npUfbu (V,X) qm1q., npmli'l. V = {v1, v2 , ••• , vp}-Ci 
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q.wq.wpG.hpfi pwqumra1mG.G. t, tiult X ={Xi, .xi, ..• , xq} -1! ltn'l hp ti 

pwqumra1mG.]!: 8mpw12wG.umJl x E X ltn'l hpltm i.nwppwG.ng 
hG.pwpwqump1mG. t V -fig' mG.fi X = {u, v} i.nhUJ2]! U EV, v EV u. 

u "# v: 'l-wuwtlnpmp1mG.]! G.2wG.wltmra1mG. 2_mG.fi. {u,v} '4wu {v,u} 

q.ph1w3.u.hpfig 1mpw12wG.umf11! '4oq.i.nwq.npohG.12 G.m1G. ltn'lti fiwuwp: 
brah {u, v} -G. ltn'l t, WUjW '4wuhG.12, np u u. v q.wq.wraG.hp]! fiwpu.wCi hG: 

~hi.nwq.w1mu 2.ltn'l.uCinpn2ttwo q.pw,1> pwnw'4w1.1.jw'411mra1wCi 
q1n}uwphG. '4oq.i.nwq.npohCi12 qpw4, pwn{! u. w1Ci ltCi2wuw'4hCi12 
G = (V, X) U!w1uwCiwCi2wuntt: 

G = (V, X) q.pw,1>1! fiwpramra1wCi tlpw '41.1.jWl.n lt hp hCiJ2' 

q.wq.wpG.hp fig 1mpw12wCiump ti Ci fiwuw1.1.jwi.nwu}uwCihg uh1ml lt hi.n 
(i.nwpphp q.wq.wpCihpfiCi i.nwpphp lthi.nhp), fiult wuhG. ufi x = {u, v} 

ltnTt.fiCi' u u. v q.wq.wpCihfll! ufiwgCin'l. u. u1mu q.wq.wpCihp~Ci 
fiWUWUjWl.nWU}uwCin'l. lt hi.n hpntl 2_wCig Cin'l. WCi{! CiT).fiWi.n q.~o: 

U.1ul.l.l bu, op 'ti Ciwlt, G = (V, X) q.pw~I!, npi.n h'l. 

V = {vpv2 ,v3 ,v4 ,v5 ,v6 ,v7 } 

X = {{ v1 , v2 }, { v2 , v 3 }, { v 3 , v 4 }, { v2 , v 4 }, {v 4 , v5 }, { v 4 , v 6 }, { v 6 , v7 }, { v 5 , v7 }} 

'4wph1li t 1.1.jwi.n'4hph1 fihi.nt.1w1 3.u.m.l_. 

li.4. 2.2 

G = (V,X) q.wq.wpG.bp 'ti 
fiwfnJl1J.Wltwllmp1mCil! '4wCitlwllbCi12 v1 -fig v1r tiwawUJwpfi, brab 

{vpv2 },{v2 ,v3 }, ••• ,{v1r 1,vd-Ci G q.pw,1>~ u~u1wCigfig i.nwppbp ltn'l.bfl bll: 

'-1wubG.J;!, np v1 -~g v" tiwCiwUjWflfil! U/Wf1Q 6wawU/Wf1fi t, bpb 

G.pwCimu q.wq.wpG.hfll! 2_bll ltpltCiqmu (pwg~, ,ahpu.u, v 1 = vk 1J.bl.l.l12~g): 

v1 -~g v, tiwCiwUjWJlffl! '4wCiqwllbG.J;! "Ltlwlt 6wCiw1.1.jwpfi, '4wu gf,f/1, 

bph v1 = v,.: 



-!,.,.4.,-_,..,.,i.,-11,.·o-.,· I ··-c..··1··r-,--··-r•··--L: ·::, 1·i1 - I -----,-1··· """ 

V5' V 4. v6' v, fiWf"flTJ.W~wCinrra1mGr!' V5 -~g V 7 UjWflq tiwGWUjWflfi, 

~u~ v5 ,v4 ,v6 ,v7 ,v5 -~' g~~~ 

G = (V, X) q.rw,t,~ ~wCitlwGhG12 f/wu,wf/g,jwo, hph Grw 

gwG~wgwo u li. v q.wq.wpGhr~ fiwi.Jwr q.n1m.,a1mG mCi~ u -~g v 
tiwCiWl4Wf1fi: 
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III. q.trlJ.Sh\, trru.q.rlfU.\, lu\,'l-hP(! l:;'1_ 
bPliU.liti m-..ra-su." s1:;u nJ-..ra-snJ-.." e 

U.1.rt.a tial LWtltiG t acprmu.f 
wqwlll tfpgWll9nt~jWUj! WjU qbw1tiG 

wz)uwpfiGhp!ig tw4.wqm1Gmtf: 
f"/.. q.~Jl 

§ 1. q.r,wJflG l'>pw~puwG JuGfJ.flfl 

UCi~w11-pbCip' mptf.wb bCi A= (aij) m x n uwmp~gl!, m -iwlflwCi~ 

b = (hi,h2,•••,bm) l.i. n-iwlflwCi~ C = (CpC2,•···c,,) tf.blfmnpCibpn: 

(A,b ,c) bn1w4~ fiwuwp cll.i.wlf bp~bCip bplfm JuCi11-~p: 
Um/npwljwa 1.11:iup/7 q.aw1/7a apwq.puwa (<J.'tT) uwpu/7llwguwa 

tuaTJ.pp: C\.mCibt n -iwlflwCi~ x "i pwgwuwlfwCi tf.blfmnp, TIJll! 

pwtf.wpwp~ Ax~ b wCifiwtf.wuwpmuCibp~ fiwuwlfwpq.~Ci l.i. np~ fiwuwp 

x · c ulfwuwr wpmw11-r1w1~ wpctbpCi wnwtf.b1wq.m1Cil! 1~Ci~: 
4.bp]! cll.i.wlf bp~tf.wb JuCill~Jll! lfq.pbCip fibml.i.1w1 mbupntf.' 

x-c~max, (1.1) 

(1.2) Ax~b, x~O: 
1/wanawljwa v,l:iup/1 q. tJ' llwpu/7llwguwa tuaTJ./7p: q,\11 Cibt 

n -iwlflwCi~ x Tii pwgwuwlfwCi tf.blfmnp, TIJll! pwtf.wpwp~ t Ax = b 
fiwtf.wuwpnuJCibp~ fiwuwlfwpq.~Ci l.i. np~ fiwuwp x · c ulfwuwr 
wpmw11-pw11~ wpctbpCi wnwtf.b1wq.m1Cin 1~Ci~: 

4.bp]! cll.i.wlfbp~tf.wb JuCill~Jll! lfq.pbCip fibml.i.1w1 mbupntf.' 
x-c ~ max, 

Ax=b, x~O: 

(2.1) 

(2.2) 

/(x) = xc 4,mCilfg~wCi lfwCitf.wCibCip q,lJ JuCi11-p~ Ci~wmwlfw1~Ci 

4,mCilf g~w: 
l..~2bgCibCiJ2, np wnw~~Ci q.1Ju~ §4-nuI cll.i.wlfbp~tf.wb "11-~bm~" l.i. 

"mpwCiu~npmw1~Ci" JuCi11-~pCihJ11! untf.npwlfwCi mhup~ u~ Ci~uwguwCi 
q,lJ JuCi11-~pCibp bCi: 

(1.2) lfwu (2.2) uwfiuwCiwtfiwlfmuCihp~Ci pwtf.wpwpnri 
x = (ai,a2 , ••• ,a,,) ti. blf mnp Ci wCitf. wCibCip fiwuw~wmwuJuwCi JuCiqp ~ 
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~mnw1nptqJ1 1mbmu, ~u4 w1a 1momul!, np~ fiwuwp /(i) = i · c 
a~wtnw4w1~a ,1>ma4g~wa utnwamu t ~fl wnw\flqwq.m1a wpcthgl!, 
1wqwq.m1a 1mbmu: lmbh1 q.ty tua'l~Jll! a2waw4mu t q.1nah1 apw 
1wqwq.m1a 1mbmul! L. a~wtnw4w1~a ,1>ma4g~w1~ 1wqwq.m1a wpcthga 
W!l'J. 4htnmu: 

\,4w1nhag, np Ax~ b wafiwqwuwpmuahp~ fiwuw4wpq.~ iiw}u 

uwumu u1ngah1ni.t lJlWgmg~i :x' = (x,.+1•X11+2•···•X11+m> 

q,nq,n}uw4waahp, 4u1nwawag Ax+ x'= b fiwqwuwpmuahp~ 
fiwuw4wpq., npa ma~ "i pwgwuw4wa 1mbmu, hph L. u~w1a hph 

Ax~ b wafiwqwuwpmuahp~ fiwuw4wpq.a ma~ "i pwgwuw4wa 
1mbnut: 

U.1u~~unq, hph uhag 4wpn1J. hag 1moh1 4wanaw4wa tnhug~ q.ty 
Jual').~pahp, w~w 44wpn11.wawag 1mbh1 awL. unqnpw4wa tnhug~ q.tJ 
}ual'J.~pahp: 

U.nw~~a fiw1wgg~g 4wpn1J. t pqw1, np (2.1)-{2.2) ~w1uwaw4wa 
tguinphumu~ tua'l~Jll! 4wph1~ t 1mbh1 l').~,l>hphag~w1 fiw2i.l~ fiw11na~ 
h11.waw4ahpnq, npnag a4wpwq.pqwb ha uwphuw1n~4w4wa waw1~q~ 
l'J.WU}!apwgahpmu: Uw4w1a fi~2hag, np 'l~<l>hphag~w1 fiw2i.t~ 
h11.waw4ahp}! fiawpwqnpmp1ma ha 1nw1~u npn2h1m a~w1nw4w1~a 
,1>ma4g~w1~ u~w1a tguinphumu~ w1a 4htnhfll!, npnag I!a4wb ha 
l').~tnwp4qn11. tn~pnqp~ ahpumu, wn ni ph hqp~a: lf1mu 4n11.u~g, 
~ai~hu fih1nwq.w1mu 4a4w1nhag, q.ty tual'J.p~ 1wqwq.nqa 1mbmuahp{!, 
np~hu 4wana, u~21n q.inaqmu ha npn2uwa 1n~rm11p~ hqp~a: 
l,htnL.wpwp, q.lJ }ual'J.p~ 1mbuwa L. fihtnwqntnuwa fiwuwp 
wafipwcth21n ha npw4w~hu G.np h11.waw4ahp: Unqa q.1}u~ fiw~npl'). 
~wpwq.pw,l>ahpl! aq~pqwb ha fihag Wll'J. h11.wGw4ahp~a: 

§ 2. <\.llw1}1G llpw~JniwG fuG~p}I hJ1ltJ1w1w\flwltwG 

uhq GwpwGmun 

'1\wpqwq.nqa 1J.h~pmu, hpp q.lJ }uGl').~JlI! ~wpmGw4mu t 
I!al').wuhaI! uh4 4wu hp4m q,nq,n}uw4wG, l').tlqwp it w1a uh4Gwpwah1 L. 
1mbh1 hp4pwiwlfiw4wG h11.wGw4nq: ~Gw1wb G2qwb l').h~ghp{! 
q.npbaw4wa G2waw4mp1ma mahaw1 ihG 4wpn1J., w1Gmwuhaw1G~q 
1J.pwag mumuGwu~pmuG wafipwcth21n t' ~a2~hu q.lJ }uG1J.p~ u~ 2wpg 
4wpL.np fiw1n4mp1mGGhp{! pwgwfiw11nh1m, w1a~hu t1 {!Gl').fiwamp 
l').h~gmu apw 1mbuwa h11.waw4ahp{! hp4pwiw41npha {!a4w1h1m 
1nhuw4h1n~g: 
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\.,w)u~wG bp4m qmqm}uw4wGGlqmlj_ q:o JuG'lJlP filnnwqnumutG 
u4uhm, hp4pw1wqmphG G4wpwq.phG~ hp4m qinqm}uw4wGGhpnlj_ 
wnwipG wuU1p6wGp ax1 + b.xz $ c wGfiwlj_wuwpuwG 1momuGhpp 

pwqump1mG{!: 
U.4GfiwJU1 t, np Wl'l wGfiwlj_wuwpuwGI! pwlj_wpwpnTJ. 

1mpw~wG21mJ1 (x1 ,x2 ) plj_wqmiq. pphGpg 4Ghp4w1wgGp 

4nnp'lpGwU1Ghpp 'lh4WJ1Ul!WG nlTJ.TJ.WG41mG fiwuw4wpq.nlj_ npn2t.1_wo 
x.ox2 fiwppmp1wG 4hU1, pu4 1momuGhpp pwqump1mG{!' ax1 + bx2 = c 

mTJ.pTJ.nt.l. wnwiwgwo 4puwfiwppmp1mGGhppg uhltI!: np1.4huqp 
npn2hG~ ax1 + b.xz s c wGfiwlj_wuwpuwG 1momuGhpp pwqump1wGI! 

fiwuw1.4wU1wu}uwGnTJ. 4puwfiwppmp1mG{!, pwlj_w4wG t 
4puwfiwppmp1mGGhppg uh4pG 1.4wU14wGnTJ. npli.t Ghp~pG A 4hU1p 

( ax1 + b.xz = c nlTJ.TJ.PG ~1.4wU14wGnTJ.) 4nnp'lpGwU1GliJ1I! U1liTJ.W'lJ1h1 

U1plj_wo wGfiwlj_wuwpuwG uh~: lJph Wl'l 4hU1p 4nnp'lpGwU1Ghp[! 
pwlj_wpwphG U11UWl wGfiwlj_wuwpmp1wGI!, w1.4w npnGh1p 
4puwfiwppmp1mGI! lt1pGp fihGg w1G, nppG 1.4wm4wGmu tp A 4hU1I!, 
fiw4wnw4 'lh1.4~mu' u1mu 4puwfiwppmp1mG[l_: 

Opt,awlj 1: nrn2h1 2x1 + Jx2 $ 6 wGfiwlj_wuwpuwG 1momuGhpp 

pwqump1mG fiwG'lpuwgn'l 4puwfiwppmp1mG[l_: 

'-lwnmghG~ 2x1 + Jx2 = 6 ntTJ.P'l q.poI! (q.o. 1) la. lj_hpgGhG~ II 

4puwfiwppmp1wGI! 1.4wU14wGn'l A (4.1) Ghp~pG 4hm{!: 
U.1u 4hU1p 4nnp'lpGwU1GhJ1I! ~hG pwlj_wpwpmu mplj_wo 

wGfiwlj_wuwpuwGI!, muU1p 2x1 + Jx2 $ 6 wGfiwlj_wuwpuwG 

1momuGbppG fiwuw1.4wU1wu}uwGn'l 4hU1hpp hp4pw~wqiw4wG UlUTJ.I! 
lt1pGp A (4.1) 4hU1I! ~1.4wpmGw4n'l I 4puwfiwppmp1mGI! (Ulb'u, G4. 3.1 ): 

x, 

II 

I 

at~. 3.1 

A(4,I) 

• 

X, 
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89 

4lmpl.lU!) ( t.7, l.7) = £! i!!)qn[u~mUJttll uqymtnub !)ql.l4 !)l1!)4 

illt4lt1u r, = txt.7 + •x•.7 qe.lq '!1Jt9m'1 nql.lunmpymnnm (il.l.lq!Jaqpl.lm 

9mn1uttnil. 4tm46'1n1ut nqtml'\mlllmtnn 11mn 'l.lmdm11lll!\Y) il.l.lqnaqpl.lm 
4- r, Liu 'lqnnqlll ::i. llllq7 :::i_ 1.141.tnnt nmp6mp4!)4p .,qel '!).,mp6mpqnamp 
il.1.141.tnnt <z·z>-<rz) qel '64nml.l!) qm}lntmti ,!)41.lql.luti !)4tmtimttl.lm'1mp 
ltunmntnmlllmtnmpmy !)41.lqnaqpl.lm !Jh~'bml.lau~ pmlt nhu'bmqqp 
41.llllqpml.lmtn r, !IQ p1unm'1lllmtn anul.lu 'ill.lqlllql'\ ntm (nmttinmpbmd 
:iOcINW) 4elhul.l4lll qlql.llllmlhuel lq!Jlll'b ::i. llllqpml.ly!)m bqJl 

:(l.lql.lult n4tmtimttl.lm'1mp 4tm46tJ.n1ut 

txt., + Jxl.7 = 2') i14!)mlll!)il 41.lq!) lt4lt1u uqym'b1ub anm!Jmlllnl'\ 

,l.lqnaqpl.lm n4tm}lel l.lqdl.lmtll }lulmlll !J41.llllqpml.lmtn 11 :ilitqpl.lm 
!JlUtllmtllnmy r, !JhU!J1141l 4n1uttnil.'1 p1ulllq'1 l.l1uRnmitml.l1ut 49'b lt4lt1u 

11 = zxt., + •xi., nm46'1n1ut n4tm'1mlllmtnn zxt., + 1x 1., = z Liu '.'.:!. bl.lmlJ, 

:il.p1u91ul nhu'bm}lml 41.l'll!Jnl lq!Jlll'b it!)qpl.lu~ 11 '(Z ·q'b) ::i. !)!Jtuttinmpbmd 

:JOc/NW ilelhul.lq Ill qlql.llllmlhuel 41.l'll!Jnt (z·z)-( 1 ·t) , d!Jq 1.11.tmel!JQ 
:(I§ 'Z · l'b 'n, q Ill) 

::i. n1utel1upbmd '1461uu1u ntm mtnm '.'.:!.~ '11.lmlllm'lt il.elhul.l4lll qlql.llllmlhuel 
qelq ,!)it!)qntm '!)4elhul.l4lll 1.ttm ::i_ ptu!)ml'\lllmtn nqtn!)t1U!) ilqm}llllmy 
ltun 6m4p il.l.lq Ill!\ '1 1u'1 l.lq nmtimtmpmlt ltunm'1 lllmtn !J 4elhul.l4 Ill 
qlql.llllmlhuel p1ul.lqittnqtt l.lulud Liu 'lq}lbupmy ::i_~ l.lm}\p'l, 

:nltm 
11 n1uttinmpbmd '94'b lt4lt1u 'eltm'bmumg 'qm}ltllmy 'lllql'\ l::i_ nqtnntm 
'n1utel1upbmd '11.lmtllm'lt nqtn~!)4 lq!J4l ::i_ ltul.lmlt ilelhul.l4lll qlql.llllmlhuel 
41.l'll!Jnl Liu '.'.:!. 4lmnm'1nm7 :elhul.l4lll qlql.llllmlhuel 41.lttnnt (z·z) 
-( J "Z) it!)Jt!)ffl}\!)m !Jnmp l.ltU!)myU!)iJ. 1.tfm 41.lJt!)!)lUfel1ueJl.lmymn4q 

:il.ntutel1upbmd qm}l6mtlln 64ptulllmy 41.lq!)!)1uteltuell.lmymn4'1 
titm 4!)6mtm'11.lq!J'1 64!)ql.l4 !)!)1utel1upbmd 41.lqlllql'\ l.lulud ltul.lml.lm}lmd 
!)4'bl.lm'1mpmy (z·z) 4lllmu '.'.:!. !1'1!\ll 641.lq!)!)lUtel1uell.lmymn4'1 
qm6m~mum }luq'b lt4lt1u ltunmn[nmlllmtnmpmy ilnmpltm~mnmpymn 
1.ttm iln1utel1upbmd 41.lqlllql'\ ltul.lml.lm]lmd ilnmptJ.m~mnmpymn 

l.l1uRnmi:lml.l1ut 4-(z·z) 'anmnqlll nqtn~!lt.l :~iw nmtel1uell.lmy lxo1x illtqlll 

nm'1m~m~ml.l'11.lq nmtel1upbmd 41.lqlllql'\ ltul.lml.lm}lmd !)4'bl.lm'1mpmy 
41.lqnp1ul.lmnm}lmynm (z·z) 41.lttnnt ntm itnqlul.lu ntm'\ 

(Z"Z) :au•···•1 = !'!q 5 lxl'r,+ lxPr, 

( 1 ·z) pa, ~ lxl.7 + 1x1., = z 
,}luitnqlll l.ltu!)myttnil 

itnq tJ. l.lmlll4'll il.1.141.tnnt .Q'b }lul.lq!J!JmtJ.mnt u~u~ tul'\ l.lq ppt'fl 



ntTLTLntP1wup, L. wGuwfiuwGnphG 4GqwqhG, hpb: w1a qmq.wfib:n 
u,b:Ttwlflnfub:Gu c q.pwl').],hGu,], fiw4wnw4 m1J.1J.mp1wup: 

~b:UlUWJ!WJl, np~b:uq], npn2b:Gu uwuu],uwguwa fuG1J.Jl}l 1wqwq.m1a 

1momuGb:Jll!, wGfipwdb:2Ul t C1 X1 + CzXz = a nlTJ.}lTJ.l! c(c1 'Cz) qb:4u,np], 

nlTJ.TJ.nlPlWUJ! J,aua ],pb:a qmq.wfib:n Ulb:TJ.Wlflnfub:1, w1Guwa, uwa], l').b:n 
pmnwu,pb:1], u,],pm1p], fib:u, {!Gl').fiwGmp 4b:u, mG],: fll"mnwu,pb:1], 
u,],pm1p], fiWUlntU{! uw4WJll').W4], 4np], fib:Ul w1a l').}lJlRnlU, b:pp Gpw 
fib:u,wq.w qmq.wfib:n u,hTJ.Wtrnfumu{! MNPQE pwquwG41wa fib:u, ~], 

fiwu,qmu, 41],G], fuG1J.Jl}l 1wqwq.m1a 1mbmuGb:p], pwqump1mal!: C.uu, 
G4wp 3.2-], E -a uwuu],umu], 4b:u, t, ],u4 (P, N) fiwu,qwb], 

1mpwuwailmJl 4b:u, u],G],umu], 4b:u, t: 

Q 

a4. 3.2 

Opf,Owf./ 2: Lmbht <l,tT fuG1J.}lJll! 

z = -2x1 + 3Xz --+ ext, 

lx1 -4x2 ~ -28, 
34 - 2Xz ~ -24,, 
x1 +x2 ~ 3: 

Op~b:uq], 4wnmgbGR fuG1J.Jl}l pm11wu,pb:1], u,],pnllp[!, Ciwfu npn-
2bCiR lnlJlWJ:!WCillntfl uwfiuwGwtrw4uwal! fiwuw~wu,wufuwGnq 4],uw­
fiwppmp1mal! L. w1Gmfibu,li.' l'J.JlWGg {!Ul').fiwGmp uwu[! (u,b:'u, a4. 3.3): 

tia~~b:u b:pL.mu t G4wp],g, M 4b:u,[! z = -2x1 + Jx2 4>mU4g],w1], 

uw»u],umu], 4b:u,G t Upw pmnwu,pb1], U1}lpm1pmu, L. uwCi], np M -[! (I) 
IL (II) ntTJ.}lTJ. Gbp], fiwu,uwa 4b:U1G t, muu,], 1mbb:1nq Wl'l ntTJ.}lTJ. Gb:p],U 
fiwuw~wu,wufuwCin11 fiwqwuwpmuGbp], fiwuw4wpq.[!, 4uu,wCiwGR M 
4b:u,], 4nnp11-],Ciwu,Gbp{!' Xi = -4, x2 = 6: 
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\,t14wUlw\fw1}1Ci ,l>mCi"4g}lw1}1 wrcthp[! Rw2tlh1ntl w1u \f bUlnnJ' 

°4UUlWCiWCip Zinn = 24: \,mJCi Ci\fWJl}lg hJlltnnJ t, TIJl % = -2.xt + Jx2 

Cit14wUlw\fw1}1Ci ,l>mCilfg}lwCi Ju.CiT).Jl}I JitnlllWUlJlhtJ! Ul}IJlmJy;tnnJ CihJlplt}lg 
wCiuwffuwCiwlflwlf t. RhUlltwpwJl' tJ}ICi}luwguwCi Ju.Ci'I-J!JlI! 1mbmu ~mCi}I: 

q.tf Ju.CiT).Jl}I RhUlwqnUluwCi lt 1mbuw.Ci tlhrnRJ!21w1 
hJltfJlw~wlflwlfwCi uh"4CiwJ1wCimtf(! RGwrwtlnJlmy;tJmCi t Ulw1Jiu wCihtm 
RbUlltJw1 hqrwRwCiq.mtJCihJlI!· 

• Ju.CiT).Jl}I JitnlllWUlJlhtJ! 1mbmtJCihJl}I pwqumy;tJntCi(! nmmg}llf t, 
by.th WJCi T).WUlWJl\f ~t, 

• tfwpu}ltfwgtfw(i (tJ}ICi}ltJwgtJw(i) U4WffWCifntJ. }uCiT).}IJl(! 
1wtJ.wq.m1G 1mbmu mCi}I w1G lt u}lw1G w1G T).ht14pmu, hJlJ! 
JitnlllWUlJlb\}1 Ul}IJlnlJJit(! T).WUlWJl\f ~t, }lu\f Cit14WUlW°4WJ}ICi 
,l>mCilfg}lwCi WJT). Ul}IJlnlJJitJ! tlrw tlhrt..}lg (Ghrplt}lg) 
uwffuwCiwlflwlf t, 

• by.th JuGT).}IJlCi mCi}I 1mbmu, lt JitnlllWUlJlhtJ! Ul}IJlmJp}I 
q.wq.wpCib.Jl}I pwqumpJnl.Ci[! T).WUlWJl°4 ~t, wt14w 1wtJ.wq.nqCi 
1mbmu t CiwL. WJT). Ul}lflnlJp}I q.wq.wy;tGhrJig q.nCih uh\f[!: 

l1Ci~t14hu lfhrltw RbUlwq.w 2WJlWT).flWCip}lg, lflnlflnJuwlfwGCihJlJ! 
pwCiwlf }lg wCilfwJu, G2tJ.wb RUilll"4mp1mGCihJlntl octmqwb t gwCilfwgwb 
q.u Ju.G'I-Jir: 

§ 3. <\.bwJ}lG bpwq.Jn.iwCi lip~w~}lmp,JwCi UtliumpJmCi 

lJ.1u U4WJlwq.rw,l>}I R}ltJCiwlfwCi G1mp}I 2WJlWT).JlWCip}ICi wCigCih1mg 
WTIWf fiwrlf t.Gu R1.uUWJlnlU nl2WT).JlnlJitJntCi Rrwtl.Jirht WJCi lflwuUl}I 
tlriw, TIJl, TIJlt14hu ~wCinCi, JnlJlWpwCillnlJl UlCiUlhuwq.}IUlw\fwCi Ju.CiT).Jl}I 
fiWUWJl lfwrh1Ji t ii'.1.w"4hJlU4lll uhlf wn UlCiUlb.uwq.}IUlw\fwCi Ju.CiT).}IJl, lfwu, 
}1Ci~t14hu [!CiT).mCitl_wo t wCitl_wCihf hrlfwlf }I Ju.CiT).}IJl, TIJl(! ubflUl "4wt14}1 tfbf 
t UlJltJ.wo nt'l.J!"l Ju.CirlJl}I fibUl, lt nr}I fib.UlwqnUlnttf(! RGwrwtlnJlmy;tJmCi l: 
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111w1},u 4w111wpb.1 u4qpGw4wG ]u.Gl'}.p}, 1.j_b.pwpb.p1w1 J,Git4b.u 
pwGw4w4wG, w1Gt4b.u ti npw4w4wG wpctb.pwl.j_np 1.j_b.p1momp1mGGb.p: 

U.ul.j_wO{! t4wpqwpwGb.1m Gt4w111w4n1.j_, npt4b.u u4qpGw4wG' 
WJUt4b.u 4TiitlWO Til'l.P'l ]u.Gl'}.},Jl l'}.}1111wp4b.Gn 1-},G q.1Jur §4-},g ub.q 
wpl'}.b.G owGnp "l'}.},b.111}," ]u.Gl'}.p},G ffwuwGuwG "Gnpuw1 4b.p}," ]u.Gl'}.},Jl{!: 

'i,npllwz ljlipf, Ju(lTJ.fifll! u. (lpw llwpfI,Jw,nf,ljwljwG tlnTJ.II[[!: 
U.GwuGwt4wffw4wa "U." ~b.puwG, TIJlI! 1.j_wpuw4},, b.q.},t4111wgnpb.G}, u. 
wn1.j_m1111}, JuwnGntpl'}.nl.j_ t 4b.pw4pb.1m Jun2np b.11.fb.pwl.j_np 
wGwumGGb.p},G, ffb.111wum111 t npn2b.1m 4b.pwpwctG}, w1Gt4},u}, 
4wnmg1.j_won, TIJlI! t4wpmGw4}, ut4},111w4mgGb.p},, 4w1g},mu}, u. 
1.j_},111wu},GGb.p}, Gw]uwt4b.u uwffuwGl.j_wo G1.j_wqwq.m1G iW"4lhJ1I!· 
u},u.Gm1G ctwuwGw4 G1.j_wqwq.n11G}, fiwugGb.1ntl 4b.pwpwctG}, 1.j_pw 
4w111wp1.j_n11. ow]uub.p{!, b.pp ffw1111G}, b.G 1.j_wpuw4},, b.q.},t4111wgnpbG}, u. 
wn1.j_m1111}, q.Gb.p{!, J,Git4b.u Gwu. l'}.JlWGg},g 1mpwnwGi}ntp}, t4wpmGw-
4wb uGGrJ.w1},G 111wppb.p}, pwGw4mp1mGGb.p{! (w'llmuw4 3.1): 

4hpw111huw4 uaa11-w1tia 111wpphp tlq-Qhpntl 4hpw-

yq-ntl 111huw4p 

ulllln.nwllnlg !lwtgpnul' lj_plllwutiGG'lip qpG[! 

t..l,wpuw4 so 6 2 3 

U.ntl TILJ 111 20 4 I 2 
bqp~111wgnpt.Q 180 3 I 5 

U aa11-wu~t.r11Gt.p ti 
111wpphpp 2000 120 44 
Gtlwqwqm1Q 12wGw4t! 

wrumuwy 3.1 

\.,4wpwq.p1.j_wo Ju.GrJ.p}, uwpb.uwm},4w4wG unrJ.b.LI! 4mGb.Gw 
ffb.111u.1w1111hUJl{!. 

/(x1 ,x2 ,x3) = 3x1 + 2x2 + 5x3 ~min, 

jsox, + 20Xi + l80x3 ~ 2000, 
6x1 + 4x2 + 3x3 ~ 120, 
2x1 +x2 + x3 ~ 44, 
x1 ~ O,x2 ~ O,x3 ~ 0, 

np111b.11. x 1 , x 2 L. x 3 -{! fiwuwt4wU1wuJuwGwpwp 41:ipwpwdG}, 

t4wpmGw4wo 1.j_wpuw4},, wn1.j_m1111}, L. bq.},t4mwgnpbG}, 

nwGw4mp1mGGb.pG bG, },u4 /(x1,x2,x3)-I!' rJ.JlWGg itrw 4wmwpitwo 

owJuuI! (4b.pwpwctG}, q.},G{!): 
"\.,npuw1 4b.pf' rJ.},tnwp41.j_wo fuG,lJlP t4w1uwGGbp},g fibmunuI t. 

np wGwuGwt4wfiw4wG "U." ~},puwG opwpwd},G{! 4wpn11 t 4wqub1 "i 
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ttt,w1G L. "i wGUjw1uwQ l{wpuw4t,. bq.t,114uiwgnpbGt, fuwnGmpJln\{, wn 
Gwli. ub4 mpt,2 uiwppbpw4nl{, w1G t' UUjpuiw4mgt,, 4w19t,mut, L. 
l{t,uiwut, QQbp t, fuwnGmpJlnl{: 

'u4wuit, mGbGw1nl{ w1u fiwGq.wuwGJH!, hQyawflpbGJ2 t,Gi-TIP "A" 
,1>t,puw, fiw2l{t, wnGh1nl{ "l" wrumuw4mu pbpl{wo ml{1w1Ghp{!, 
opwq.pmu t. "U." ,1>hpuw1t,G l{w6wnh1m w4G4w1t,12nq, 4wquw4hp114h1 
UUjpuiw4mgt,, 4w19t,mut, L. l{t,mwut,GGbpt, wpuiwJlpmya1mG: 
AGw4wGwpwp, "A" ,1>t,puw1t, wnfli. ownwGmu t fihmli.1w1 fuGJlPPI!· 

~w2l{t, wnGh1nl{ "Gnpuw1 4bpt," nt'lP'l fuGflpp "1" w'l1muw4mu 
p hp\{ wo mq1w1 Gbp{!, Utlj t,uiw4mg t,, 4w19 t,mut, L. l{t,uiwut, QGhp t, 
JiGiU4PUP upgmCiw4 q.Gbp uwfiuwGb1 (upgmGw4' qwpuw4t,, 
hq.t,114uiwgnpbGt, L. wnl{m1mt, q.Gbpt, G4wuiuwup), npUjbuqt, uh4 
4bpwpw<tGt, fiw2l{nl{ G2l{wo t,pwgmut,g uuiwgl{b1t,12 fiwum1ral! 1t,Gt, 
wnwl{b1wq.m1Cin: 

U.1u fuCiflpp uwyabuwuit,4w4wCi unJlb\1! fibmli.1w1Ci t. 
/(y) = 2000y1 + 120y2 +44y3 ~ max 

{
50y1 +6y2 +2y3 $ J, 
20Yt +4y2 + y3 ::;; 2, 
180y1 + 3Yz + y3 $ 5, 
Yi ~ O,Yz ~ O,y3 ~ 0, 

npuib'l y1 , y 2 , y 3 -{! fiwuWUjWUlwufuwCiwpwp UUjpuiw4mgt,, 

4w19t,mut, L. q},uiwup Ci.Ci.hp t, q.CibpCi bQ, t,u4 I (YpY2,Y3)-I!' ub4 

4hpwpw<tCit, fiw2l{nq flpwCig t,pwgmut,g uuiwgqb1t,12 fiwum1pn: 
U.1u 1.frnfu4wUjw4gl{wo fuGflppCihpt, uiCiuibuwq.t,uiw4wCi 1mpf 

l{bJllmbmp1wCi fiwuwp 4wpli.np t uuiwgl{wo q.lJ fuCiflppCibpt, upfli. 
q.n1mp1mCi mCibgn'l npw4w4wCi L. 12wCiw4w4wCi wnCiimp1mCiCibpt, 
pw9wfiw1mmu{!, npCi ti. 4wquh1m t wiu UjWpwq.pw,1>t, 
pnq wCiJlw4mp1mCi1!: 

9-owit,a <Jr,wqf1tlWO Ufl'f/Wl.//1 /ullTJ.fif10Uf1: OCipwflpbCi12' uipqwo t 
unqnpw4wG 1.11buJ!nl{ fihuiL.1w1 q.u- fuCiflPPI!· 

f (x) = C1Xi + CzXi + ••• +CnXn ~ max' 

a; 1x 1+ ••• +aijxj+ ••• +ainxn $ b;, i = 1, ..• ,m, 

xj ~ 0, j = 1,2, ••. ,n: 

~buiL.b1nq qbpli.mu G4wpwq.pqwo 
fiwuwUjwU1wufuwCin'l unJlb\ Cihp }1 u}lfli. 
opt, Ciwiwlflmp1mGCihp}lG' Jlpuiwp4hG12 (3.1 )-{3.3) 
ubpuinpbG wnCifqwb fibuiL.1w1 q.lJ fuCiflPJII!· 
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(3.1) 

(3.2) 

(3.3) 

fuCiflpp Cibp ti Ci 
G4wU1l{wo 

fuCiflp ti fibui 



]Cy)= h1Y1 + h2.V2+ ••• +hmYm--)- min, 

a1jY1 +a2jY2+ •.• +amjYm ~ ci,j = 1, ... ,n, 

Y; ~ 0, i = 1, ... ,m: 

(3.4) 

(3.5) 

(3.6) 

(3.1)-(3.3) 1. (3.4)-(3.6) tuGTJ.ppGbp{! 4wGi.l_wQhQp q.u 41n}uWTJ.WJlO 
bp4w4p }uGTJ.ppGhpp qm1q.: 

"lw1uwGw4wGnphG WlTJ. tuGTJ.ppGbp pg tih4I! (opp Gw4' (3.1 )-(3.3 )-I!) 
wGi.l_wGhtm hQp TilTJ.PTJ. }uGTJ.pfl, pu4 u1mu{! (G2tl_wb TJ.hl4pmti' 
(3.4)-(3.6)-{!)' tnpi.l_wb TilTJ.PTJ. }uGTJ.ppG. fiwtiwl4wtnwu}uwGn11. hp4w4p 
}uGTJ.pp: 

U.1ctu G4wpwq.pbGp tnpi.l_wb tuGTJ.JlP bp4w4p tuGTJ.pfl 4wquh1m 
4wGnQGhJ1I! w1G TJ.Ullll!P fiwtiwp, hpp TIJ1l4UU h1w4h1nw1pli TilTJ.PTJ. tuGTJ.pJl 
i.l_hpgi.l_wb t tiwpuptiwguwa (3.1 )-(3.3) tuGTJ.PflI!'. 

\,w}u, m11.pTJ. tuGTJ.JlP (3.2) fiwuw4wpq.p 1mpwpwG21m11 i ·rri 

uwfitiwGw41w4uwG{! fiwtiwl4wtnwu}uwGbgi.l_mti t hp4w4p tuGTJ.JlP y, 

41n41n}uw4wG{!: Opl4hu bp4w4p }uGflflP Gl4wtnw4w1pG ,l>mG4gpw 
i.l_bpgi.l_mti t h; q.npbw4pgGbpntl_ y; 41n41n}uw4wGGbppg 4wtul.J.wb 

q.bw1pa ,l>mG4gpwG: 
tia~ i.l_bpwpbpmti t hp4w4p tuGTJ.JlP (3.5) fiwuw4wpqp j ·P'l 

uwfitiwGw41w4tiwQI!' j = 1,2, ... ,n, Wl4W w1G wtipTITJ.fTilJalWlip 

npn2i.l_mti t TilTJ.PTJ. tuGTJ.flP xi 41n41n}uw4wGpQ fiwtiwl4W\llwu}uwGn11. 

a1i,a2i,. •• ,ami,ci qnpbw4pgGhppg 4wqtii.l_wb u1wG lt x 1 

41n41n}uw4wGp G2wGp i.l_pw flfli.l.Wb uwfitiwGw41w4tiwQ tipfngnq, pu4 

bp4w4p tuGTJ.JlP Y; 41n41n}uw4wGp i.l_pw flfltlwb uwfitiwGw41w4tiwQ 

wGfiwi.l_wuwpmya1wG G2wGI! tl_hpgi.l_mti t TilTJ.PTJ. }uGflflP i -pTJ. 
uwfitiwGw41w4uwQ wGfiwi.l_wuwpmya1wa G2wGpQ fiw4wnw4: 

f...a,J 1 (~f,Lf(Jwl{w(J w(Jfiwi/_wuwpmpJnz(J): byab x = (xpx2 , ••• ,x,,) lt 

Y = (Yi,Y2 , ••• ,y,,) tl_b4\llnJ1Ghp{! fiwtiwl4W\lluw}uwGwpwp (3.1)-(3 .. \) L. 

(3.4)-(3.6) hp4w4p tuG'lpflGhpp yamuw111ph1p tmbmtiGbp bQ, Wl4W' 
n ,n n m 

°L,cixi:,;:; L °L,aiJx,y;:,;:; °L,h;Y;: 
j=I i 0 lj=I i-1 

(3.7) 

H -Rwap np x 1. ji qb4\llnpGbJ1I! hp4w4p tuG'lpJ1Ghpp 

JaTilllW\llfl btp 1mbmtiGbp bQ, Wl4W UpwGp fiWUWl4W\llWU}uwGwpwp 
'4pwi.l_wpwpbQ (3.2)-(3.3) lt (3.5)-(3.6) wGfiwqwuwpmtiGbpp 

flU411w4wpq.pG: ~w2tl.P wnGhtntl, np Y; ~ 0, i = 1,2, •.. ,m, Wl4W (3.l)-p 



-Jill wGfiwqwuwJ1mp1wa bJ14m 4n'l.UhJll! y; -nq pwquw~wV14b1mg 

fihllln 4mabawag. 

0;1X1Yi +a;2X2Y;+ ••• +aimXnYi ~ h;Y;, i = 1,2, ... ,m: (3.8) 

q.nidwJlhtnll Um1U U2wGJ, (3.8) wGfiwqwuwpmp1mGGhJ11!' 
lfmGhGwGg 

n '" m 

L La;iXiYi ~ Lb;Y;: (3.9) 
j~li=l i=l 

\.,m1U iilrnq, (3.5}-J, j -Jill wGfiwqwuwJ1mp1wG hJllfm 4nqdhJ11! 

pwquw~wV14h1nq x1 -nq li. q.muwJ1h1nq Um1U U2wUJ, 

wGfiwq WUWJlmp1mUUbJl'[!' 4mGbGwGg. 
n m n 
~ ~Q-·X·Y· ~ ~C-X·. L..J L..J q J I L..J J J • 
j=li:J j=I 

(3.10) 

(3.9) li. (3.10) wUfiwqwuwJ1mp1mGGbJ1J,g fiblllli.mu t. nJl bJ11.fw4J, 
luGllltJlGbJllt qm1q.J, gwGlfwgwo Jitnl!lWVIJlb1J, 1momuUbJ1J, fiWUWJl ti}l2Vl 
t (3.7) fi],uGwlfwG wUfiwqWUWJlntpmUn: .J 

l..lu.nu.w(ip 1: lfwguJ,uwguwG luGllJllt a~wV1wlfw1J,G 4>mGlfgJ,w1J, 
wuba ti], fiGwpwqnJl WJlUb.J!, nJla UVIWgqmti t luGllrilt gwGlfwgwo 
pmnw\llflb.tlt 1mMwG fiwdwJl, ~J, lfwJln'l q.b.J1wqwUgb1 b.Jllfwlf], luGllJllt 
JitTilllW\llJlb.tJ, 1momuUb.J1J, pwqump1wa qpw u],UJ,uwgqn'l 
G~wV1wlfw1J,G 4>mU4gJ,w1J, '[!GllntGwo wubG u], WJldb.gJ,G: 

l au 2: bpb. x. u. .v" q b.lf \llnJl Gb.Jl'[! fiwuw~WVIWU}uwUwpWJl (3.1 )­

(3.3) li. (3.4)-(3.6) b.plfwlfJ, fuGll}lJlGb.Jl}l w1G~J,u], pntUW\llflb.t}l 

1momuUhJl b.G, nJlnGg fiWUWJl C1X; + C2X; + ••• +cnx: = biY; + ••• +bny:, 

w~w x" q b.4V1nJll! (3.1 }-(3.3) fuGllJl J, 1wqwq.m1U 1momua t, J,ulf .f 
qb.lf\llnJl'(!' (3.4)-(3.6) JuGllJllt 1wqwq.nqG 1momun: 

H (3. 7) fi],uUwlfwG wUfiwqwuwJ1mp1mUJ,g fib.VIL.mu t, nJl 

(3.1)-(3.3) luGllJllt gwG4wgwo (Xi,X2,···•xn) Jitnl!lWVIJlb.tlt 1mMwa 

fiWUWJl n],2\11 t C1X1 + ••• +cnxn ~ h1Y: + ••• +bmy: wUfiwqwUWJlnlfitlntG'[!: 

Uwlfw1a J!WGJ, nJl [!U\11 ~w1uwUJ, b,y; + ••• +bmy: = C1X: + ••• +cnx:, w~w 

gwGlfwgwo (Xi,X2,•••,xn) JitTilllW\llflb.tlt 1mMwa fiWUWJl ti],2\11 t 

c1x1 + ••• cnxn ~ c1x: + ••• cnx: wUfiwqwUWJlTilfitlntG'[!, w1u},UJ!G' x 
JitTilllW\llflb.tlt 1momua J,ulfw~b.u (3.1)-(3.3) luGllJllt 1wqwq.m1a 1momua 
t: \,nqa o.li.nq, oq.V1qb1nq fi],uUw4wa wUfiwqwUWJlnlfitlTitUJ,g, b.Jllfwlf J, 
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JuCiflp}l gwCi4wgwb y" fctTllllW\IIJlbtfl 1mMwCi fiwuwp 4mCibCiwCi12 

b1_v1 + ••• +bmYm ~ h1Y; + ••• +bm.v:, w1uf1Cil!Ci' Y • ti_ ti4\IITiflI! (3.4 )-(3.6) 

JuCiflJ1}l 1wi.l_wqm1Ci 1mbmuCi t: .J 
lb:u 3: bpb (3.1)-(3.3), (3.4)-(3.6) q:u b114w4}l JuCiflflJ1Cibpflg ub4a 

mCi}l twi.l_wqnq(i tmbnuJ, WUfW UlTllUCi mCi}l fctTllllW\llfl bt}l tmbmu: 

H bCipWflJ1bCiJ2' (3.1)-{3.3) JuCiflflJlCi mCi}l x" = (x;, ... ,x:) 
1wqwqnt1Ci 1mbmul! L. gm19 \IIWCiJ2, TIJl (3.4 )-(3.6) JuCifl}lJl a mCi}l 
pm11w\llJ1b1}1 1mbmu: l"lpn12, bpb (J.4)-{3.6) JuCiflJlfl pmnw\llJ1b1}1 
1mbmuCibJ1 }l pwq ump1mCiI! flW\IIWfl 4 t, 4Ci2wCiw4 }1 (3.5 )-(3.6) 
fiwuw4wpqCi wCifiwuw\llb'l. b1}1 t: U.11l flbUfJ2TllU wCifiwuw\11 b11. htfl 41}1 Ci}l 
GwL. fih\llu.1w1 fiwuw4wpq{!. 

{
atjYt + •. _.+am)Ym - uj = cj, j = 1,2, ••• ,n, 
Yi ~ 0, 1 = 1,2, •.• ,m, 
"i ~ 0, j = 1,2, •.• ,n: 

(3.11) 

q.bw1}l Ci fiwuw4wpq}l wCifiwuw\11 h11. b1}lmp1wCi .'.bwp 4w2}l 

phnpbu}lg (\llh'u, qi. 2, §1) fib\llu.mu t. np w1u qbUf12mu fiwuw\llb'l.htfl 
41]1Ci}l fib\llu.1w1 fiwuw4wpq{!. 

(3.12) 

').pgmJ2' Z = (Zp •••,Zn) qh4\IITIJl{! (3.12) fiwuw4WJ1qfl TIJlu.t 

1mbmu t, }lu4 X = :x· - z : l.b2\II t U\IITllqht, TIJl X = cx; - Z1 , ••• ,x: -z,.) 
qh4\IITIJ1I! pwqwpwpmu t (3.2)-(3.3) fiwuw4wpq}1Ci, w1u}lCi12Ci' (3.1 )-(3.3) 

JuCiflJlfl fctTllllW\IIJlbt}l lTllbTllU t: t;i.l_ J!WCi}l TIJl C1ZJ + .. . +CnZn < 0, }lu4 

C • X = C1X; + ••• +cnx: - (C1Z1 + .•. +CnZn) , WUfW C • X > C1X; + .. . +cnx: : 

tl,bp~}lCiu fiw4wumu t w1Ci bCipwq11mp1wCin, TIJl .x· qb4\llnJ1I! (3.1 )­

(3.3) JuCiflJlP 1wqwqm1Ci 1mbmuCi t: .J 
lb:ll 4: bph (3.2)-(3.3) L. (3.5)-(3.6) fiwuw4w11qbp}lg 

1TllJ1WJ2WCiHTilJ1Ci wnwCicl}lCi-wnwCicl}lCi fiwuw\llb'l.btfl t, w1uf1Ci12Ci' bpb 
bp 4w4}l JuGflpJ1CibJ1}1 pmnw\llJl btfl 1mbmuCihp ti pwq ump1mCiCibJ1I! 
flW\IIWJ14 1bCi, WUfW fiWUW\llb'l.btfl t CiwL. fib\llL.lWl fiwuw4WJ1q{!. 

{
ai 1x1 + ••• +ai.nxn ~ b;, i = 1, ... ,m, 
a1jY1+ ... +amjYm ~ ci,j = 1, ..• ,n, 
C1X1+ •.• +cnx,. ~_!1Y1+ ... +~~m' 
xi ~ O,y; ~ O,, - l, •.. ,m,J - 1, ... ,n: 

(3.13) 
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H bpli liCipwqpliCiJ;l, np (3.13) fiwuw4wpq.Ci wCifiwuwuili11.litfi t, 
wuiw wCifiwuwuiliJJ.lilfi 4tfiCifi CiwL. filiuiL.1wi fiwuw4wpq.{!. 

{

a;1x 1+ ... +ainxn +Pi= h;, i = 1, ... ,m, 
a1,Y1+ ... +amjyj -qj =cj,j=l, •.. ,n, (3.14 
C1X1 + .•• +cnxn - (biY1 + .•• +hmYm) - (} = 0, ) 
xj 2: 0,qj 2: O,j = 1, •.• ,n;y; 2: O,p; ~ O,i = 1, .•. ,m,(J 2: 0: 

q.ow1fiCi fiwuw4wpq.fi wCifiwuwuili11.litfimp1wu :bwp4w2fi 
plinpliufig (uili'u, q.1. 2, §1) 4filiuiL.fi, np Wl'l qliui12mu fiwuwuiliJJ.litfi 
uiliui12 t 1fiCifi filiuiL.1w1 fiwuw4wpq.{!. 

a1j"i + ••• +amjum + Cj17 ~ 0, j = l, ... ,n, (w) 

a;1v1 + ••• +ainvn -h;17 2: 0, i = l, ... ,m, (p) 

U; 2: O,i = 1, •.• ,m,-vj 2: O,j = l, ••• ,n,-17 ~ O, (q.) (3.15) 

h1"1 + ... +bmum + Ci v, + ••• +cnvn + 0. 11 < O: (q) 

U.1uui fiunl.j_, (3.13) fiwuw4wpq.fi fiwuwlll liTJ. litfimp1mCiCi 
wuiwgmgliim fiwuwp pwqw4wG t 9m19 uiw1, np (3.15) fiwuw4wpq.G 
wGfiwliwlll liTJ. litfi t: liu4 (3.15) fiwuw4wpq.fi wGfiwliwui liJJ. li1fimp1mGG 
wuiwgmgli1m fiwuwp pwl.j_w4wG t 9m19 lllWl, np lipli npL.t (m + n + 1) -

2wl.JlwGfi w = (upu2 , ••• ,um,vl'v2 , ••• ,vn,11) qli4uinpfi PW'l.W'lflfi2Glip{! 

pwqwpwpnul' liG (3.15)-fi (w), (p). (q.) wGfiwqwuwpmuCilipfiG, wuiw (11) 
wGfiwqwuwpuwCil! pwqwpwpli1 2liG 4wpn11.: 

liu4wuiliu, lipli Ci2qwo w qli4lllnpfi PW'l.W'lJlfi2Cilipl! pwqwpwpmu 
liG (w), (p), (q.) wCifiwl.j_wuwpmliG\ipfiG, L. 1/ < 0, wuiw fili2ui t uuimq.lit, 

np xj =vj /17, j=l, ... ,n L. Yi =-u; /17, i=l, ... ,m p\j_liJll! 

fiwliwuiwuiwu)uwCiwpwp 4pwqwpwpliG (3.2)-(3.3) L. (3.5)-(3.6) 
fiwuw4wpq.lip ti Ci, mp liuG L. lifiliCiw4wG wGfiwq wuwpmp1wCil!' 

(c1 v1 + ••• +cnvn) / 17 !,'; (-h1Ui -···-bmum) / 17: (3.16) 

bpb (3.16) wGfiwqwuwpmp1wG lip4m 4nJJ.lil! pwqliwuiwui4bCi12 

,, -nq, 4uuiwGwG1:!' C1V1 + ••• +cnvn 2: -(h1U1 + ••• +bmum>: 

'-1,bpffiG wGfiwqwuwpmp1mGfi9 4fibuiL.fi, np w qb4uinJll! 2li 
pwqwpwpmu (11) wGfiwqwuwpuwG{!: 

U.1<hi 12uGwp4bG12 w1G 11bui121!, lipp 17 = 0 L. gm19 uiwG12, np bpb 

w=(Ui,···•"m,v1, ••• ,vn,O) qb4uinJll! pwqwpwpmli t (w), (p), (q.) 

wGfiwqwuwpmuCilipfiG, w1ufiCi12G bpli 

a1j"i+ ••• +amjum ~ O,j = l, .•• ,n, 
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(3.17) 

(3.18) 



u; ~ O,i = 1, ••• ,m, vi ~ O,j = 1, ••• ,n, 

W\4W bt"t + ••• +bmum + C1Vt + ••• +CnVn ~ 0: 

'l-Jlw fiwuwJl qbJlgCibCip (3.2)-(3.3) fiwuw4wJlq.~ gwG4wgwb 

(X1 ,Xz , ••• ,Xn) tntbntu ({!Utn \,4WlUWCi~ W!Ci fiWUWtnlHJ. ht~ t), (3.17)-~ 

bfl4nt 4nql1bJlI! pwquwt4w1n4bCip xi -nq, j = 1, .•• ,n lt q.muwJlbGJ;! [!Utn 

n m 

j-~: U.Jl11-1mGpmu 4u1nwawap, nJl L Laijuixi ~ O: 
j=ti=:1 

n m m n m 
~~a .. u-x- =~(~a--x-)u- < ~b-u- wrnw L,L,IJIJ L,L,1JJ ,-L,11' -, 
j=li=l i=l j=I i=l 

m 

L b;U; ~ 0: \,nqa 3.ltnq, b-,ab qbJlgCibGJ;! (3.5)-(3.6) fiwuw4wJlq.~ TIJlltt 
i=l 

(ypy2 ,.,,.ym) tntbmu, (3.18}-~ bfl4nt 4nql1bJlI! pwquwt4wtn4bCip 

Y; -nq, i = 1, ••• ,m lt 4wtnwflbCip CinqCi q.nJlbn11.m1~1mGCibJlCi m 

n 

i1ltwi.fin}um-,a1mGCibJlI!, 4u1nwCiwGJ;!, TIJl Lcivi ~ 0: Utnwgqwb 
j=l 

w(ifiwqWUWJlTilfblntCi~g fibtnltntU t, TIJl W 4b4tnTIJl{! 1/ = 0 l,4WlUWCi~ 

fl.bl,4J;!ntl1 ltu ~~ pwqWJlWJlntu (fl.) wCifiwqwuwJlUWCi[!: .J 

U.t4wgmg4wb tbl1{! i.fiwutnnJlbCi bJlw2}uw4nJlntU t Till'J.~l'J. lt 

bJl4w4~ }uCifl.~JlCibJl~ w1Gt4~u~ x lt y ramnwtnflbt~ tmbmuCibfl~ 

q.n1mra1mGI!, nJlnCig fiwuwfl c · x ~ b · y: Uw4w1a J;!WCi~ nJl [!Utn 

fibtnltwCip 1-~ Till'J.~l'J. lt bJl4W4~ }uCifl.~JlCibJl~ gwG4wgwb ramnwtnflbt~ 

tntbmuCibJl~, Wlfl. raqmu x 1t y 4b4tnnJlCibJl~ fiWUWJl c ·X ~ h · y, W\4W 

4mabawap, TIJl c · x = b · y, w1u~GJ;!Ci' x 1.t y 4b4tnnJlCibJlI! 

fiwuwt4w1nwu}uwCiwpwJl 4t~CibCi Till'J.~l'J. lt bfl4W4~ }uCifl.~JlCibJl~ 
1w4wq.nt1Ci tntbmuCibJl (tnb'u, tbu 2-[!): 

l,.aU1u.wap 2: brab q.o (3.1)-(3.3) lt (3.4)-(3.6) bJl4w4~ tuafl.~JlGbJl~ 
J'bTilllWtnflbt~ tntbmuCibJl~ pwqunt)'blntCiCibJl{! fl.WlnWJl4 ~b(i, Wl,4W hJl4Til 
}uCif}.~JlCibJlCi ti maba 1w4wq.m1a tntbmuCibJl' Cit4wtnw4w1~a 
c1>mG4g~wCihJl~ fiwqwuwJl 1w4wq.m1G WJldbJ;!CibJlnq: 

Utnwgqwb WJlfl.lntCipCibJl~ wupn11.2mra1man wui.flni.ti 3.ltnq 
CibJl4w1wg4nuJ t q.'[J' }uCifl.~JlCibJl~ bJl4w4~mp1wa 1nbump1wa wnw2~a 
pbnJlbu~ u~2ngn4: 

n 



/iN:mf11Iu I: bph q.lJ fuCi11-ppCi mCip 1w-qwqnqCi 1mbnuI, w~w Cipw 
bp4w4p fuCi'lPJll! Cim1Ci~bu 4mCihCiw 1w-qwqnqCi 1mbnuI li., pwgp WJ'l, 
bp4w4p fuCi11-ppCihpp Ci~wU1w4w1pCi cl>ntCi4gpwCihpp 1w-qwqm1Ci 
wpcthnCihp[! 41pCihCi ppwp fiw-qwuwp: 

ld'.hnphup w~wgm19Ci uU1wg-qnuI t 3-pl). 11:iup, w1CimfihU1li. 4-p11-
1hup li. fihmli.wCin 2-p upfngn-q: 

bp4w4p fuCi11-ppCihpp upCi~li. w1ctu Ci4wpwqp-qwb pn1np 
fiwm4mp1mCiCihp[! -qhpwpbpmu tpCi 1w-qwqm1Ci 1mbmuCihpp 
qn1mp1wCi[! 4wu Ci~wU1w4w1pCi cl>mCi4gpwCihpp wnw-qh1wqnqCi li. 
Ci-qwqwqm1Ci wpcthnCihppCi: Uw4w1Ci ~wpq-qmu t. np hp4w4p 
fuCi11-ppCihpp 1w-qwqm1Ci 1mbmuCihpCi octm-qwb hCi up 2wpn w1Ci~pup 
fiwU14mp1mCiCihpn-q, npnCin wpU1wfiw1U1-qmu hCi fuCi'l-JlP 
uwfiuwCiw\flw4muCihppCi 1mpwfiwU1m4 at..n-q pw4wpwph1m tlpfngn-q: 
bp4w4p fuCi11-ppCihpp 1w-qwqnqCi 1mbmuCihpp w1Ci fiwU14ntp!ntCiCihp[! 
( wnCi~tl wb fuCiTJ.Jl p uwfiuwCiw\flw4muCihp p Ci pw-q wpwp ht m 
wnwCiiiCiwfiwU14mp1mCiCihpn4), npnCig mumuCiwuppnttl[! fihlllWQJll!Jlnttl 
t uhq, 4wqumu hCi hp4w4pmp1wCi U1hump1wCi hp4pnp11-
(fiw4wuwpw42nmp1wCi) phnphup pn4wCi11-w4mp1mCi[!: 

/i1-/:mf11Iu 2: np~huqp q.lJ (3.1)-(3.3) li. (3.4}-(3.6) hp4w4p 

fuCi11-ppCihpp (x;, ... ,x:) li. (y;, ... ,y:) pm11wmph1p 1mbmuCihp[! 

fiwCi11-puwCiwCi w111- fuCi11-ppCihpp 1w-qwqm1Ci 1mbmuCihp, wCifipwcth2U1 t li. 
pw-qwpwp, np Upwllg pw11.w11-pp~(1hp[! pw-qwpwph(l fihmli.1w1 
~w1uw(1(1hp pa. 

(a1iy: +a2iy;+ ... +amjy:-ci) ·xj = O,j = l, ... ,n, 
(ai 1x: + a; 2x;+ •.. +ainx: - bi)· l = 0, i = l, .•. ,m: 

(3.19) 

H U.Ofif1wda2rnmptJnta: -Rwllp np (x: , ..• ,x:) li. (y:, •.• , y:) 

4h4U1npllhp[! fiwuw~wmwufuwllwpwp (3.1}-(3.3) li. (3.4}-(3.6) hp4w4p 
fullTJ.ppllhpp 1w-qwqm1!1 1mbmullhp hll, w~w [!UUl hp4w'4pmp1wa 
wnwf pa phnphup' 

c1x: + c2x; + •.. +c,,x: = b1y: + b2y; + ... +b,,.y:: (3.20) 

lf1mu '4n11.upg, np~hu pm11wU1ph1p 1mbmullhp, w111- -qhlfmnpllhpp 
pw11.w11-pp~Uhp[! ~hmn t pwqwpwphll fipullw4wa 
wllfiwq wuwpmp1wll[!. 

n m n m 

Lcixj ~ L Laiixjy; ~ Lbiy;: (3.21) 
j=l i=lj=l i=l 

(3.20) li. (3.21) wnll~mp1mllllhppg fihmli.mu t 
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n m n m 

Lcix; = L La;ix;y; = Lh;y;: (3.22) 
j=l i=lj=l i=l 

Uuiwgqwb (3.22) fiwqwuwpmp1mflf1bpr 2'lPWf1 fiwuwpdbI! t 
fibuiL.1w1 fiwqwuwpmp1mf1(1hpr qmiq.rfl. 

n m 

Y.("'a .. y~ -c-)x~ = 0 (3.23) ~~•1• 11' 
I i=l 

1:(Laiix;-h;)yj =0: (3.24) 
i=l j=l 

,Rwflr np 
m 

(Laiiyj-ci)xj ~ 0, (j = 1, ... ,n), 
i=l 

n 

( Laiixj - h; )i ~ 0, (i = 1, ... ,m), 
j=l 

(3.25) 

w1.4w (3.23)-(3.24Hg 4fih\llu.r, np 1wt1.wq.m1U 1mbmuGhpr 
J1W'l.W'lJlr~GbpJ! pwqwpwpmu bG (3.19) wGfipwdb2\ll 1.4w1-.JwGGhprG: 

f!wt/_WflWflnLpJnzf.r. 'l-rgntI!' (x; , ... ,x:) U. (y; , ... ,y:) JanlllW\llflUlr 

1momllflhpJ! pwqwpwpmll hfl (3.19) 1.4w1-.Jwf1Ghprf1, w1urGI1G' 
n, . ~ . . . 

cixi = (~aiiyi )xi, (J = 1, ... ,n), 
i=l 
n (3.26) 

h • ("' .) • (" 1 ) ;Y; = ~aiixi Y;, , = , ... ,m : 
j=l 

q.mllwph1ntl (3.26) fiwqwuwpmp1mGUhpG wnwGarG-wnwarG, 

f!U\11 j -r, j = 1, ... ,n L. f!U\11 i -r, i = 1, ... ,m, 4u\llwGwGI! fihui L.1w1 

q.mllwpw1rG fiwqwuwpmp1mf1GhpJ!. 
n nm m mn 

Lcjx; = L(Laijy;)x;, Lh;i = L(Laijxj)y;: 
j=l j=l i. J i=l i=l j=l 

lJ.1u1.4runq, U\IIWgqhg, TIJI C1X: + ... +cnx: = h1Y: + •.. +hm)':, ru4 l}W 

f!U\11 2-p11 thllr G2wGw4mll t, nr <x: , ... ,x:) L. (y: , ...• y:) 

qh4\llnpf1bpJ! 1wqwq.n11G 1monutabp b.G: .J 
U.1.4wgmgt1. w<', pbnp bur (3.19) wGfirwdh2\ll L. pwtl WflWJI 

1.4w1-.Jwf1Ghprg fib\llL.ntu t, np hph (.,.I)-(:; .. ;) tuG'lrr qnGh uh4 

1wt1.wq.m1G 1mbuwa fiwuwp X j :/; 0' w1.4w hp4w4r lufl'lrr gwf14wgw<'J 

(y; , ... ,y:) 1wt1.wqm1G 1mbuw~ fiwuwp a1j.V; + ... +am1Y: ::. c,: 
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U.pr1-1n"12 pa~-np puwu\llnq nr2\11 t awl.a. fiw4wnw4(!: 4.1:ipnfir21w1 
fiwpgp fiu\11W4 iila.w41:ipl.4UWa fiwuwp q.tr tua,wr 
uwfiuwGwqiw4mual:ip(! \llwppl:ipw4l:iaJl fil:i\llu.1w1 u4qpmaJlnq: 

Uwfiliwfimll: q.tf Jua'lPP i -p11 ( j -pfl) uwfiuwawqiw4mul! 

4wa4.wGl:iG12 4n2\11 uwfiuwawqiw4mu, l:iral:i Gpw pn1np 1w4.wqm1a 
1mbmuG1:ipa w111 uwfiuwawqiw4uwal! pw4.wpwpmu l:ia npl.41:iu 
fiwqwuwpm~1ma: ~w4wnw4 flUUjJ;lntU' n~ 4n2\11 uwfiuwawqiw4mu: 

<),tf tua11pr uwfiuwawqiw4mual:ip~ WlUUj~Up \11Wppl:ipw4uwa 
'lliU1J;1ntu l:ip4w4pmra1wa \lll:iumra1wa l:ip4pnp11 ral:inpl:iupg 

wau~~w4wanpl:ia fil:i\llla.mu t, np l:iral:i l:ip4w4p }uafl~pal:ipp xj ~ 0 la. 

"tjYt + "21Y2 + ... +U,,,_;.Vm - cj ~ 0' j = 1,2, ... 'n uwfiuwawqiw4mual:ip~g 

ul:i4(!, pa~Ujl:iU awl.a. Yi ~ 0 la. U;1X1 + U;2X2+ ••• +ainxn - bi~ 0, 

; = 1,2, ... ,m uwfiuwawqiw4mual:ippg ub4(! 4n2\11 ~t. WUjW UlnlU(! 4n2\11 

t: lflwpq4.mu t, np w1u puwu\llni.l_ tip2\11 t awl.a. fiw4wnw4 UlaTJ.mu(!. 
brab bp4w4p tuaflppabpp a2i.J..wb uwfit1wawqiw4muabpp qm1q~g \Jb4(! 
4n2\11 t. WUjW u1mu(! 4n2\11 ~t (wl.4wgm1gl! \llb'u, (23)-mu): 

U.4.wp\llbtni.J.. bp4w4p tua11ppabpp 1mbmuabp~ qm\11 
uwrabuw\llp4w4wa wna~mra1maabpp fib\llwqn\llmul!' G4w\llbai;1, np 
brab <}.tr nu1rrt tua'lPPI! npn2w4p \lla\111:iuwqp\llw4wa tua'lPP 
uwrabuw\llp4w4wa un11bt t, WUjW, npUjbU 4wGna (pa~Ujl:iU w1u 
UjWpwqpw,l>p u4qpmu 'lP\11Wp4i.J..wb "anpuwi 4bpp'' tua11pr flbUjJ;lnttl), 
apwa fiWUWUjW\IIWU}uwanri bp4w4p 1ua11ppa 4wpb1r t \llWl 
u4qpaw4wa tua11p~ pnqwa11w4mra1wup U1w1uwaw4.np4.wb 
\lla\llbuwqpww4wa ub4awpwamu: 'l-bn w4.b1~a. bp4w4p tua11ppabpp 
up~la. qn1nra1ma mabgnri w1a pn1np 4wl.4bp(!, npnaJl fil:i\llla.mu l:ia 
bp4w4rmra1wa tbubppg m rabnpbuabppg, anqaUjbU U\llwamu ba 
npn2w4p \llawbuwqpww4wa ub4awpwamt1: 

§ 4. q.bwJflG lJpwqpuwG ]uGT).flfl fihG~w1JlG tmlJmuGhp 

q.tr tua'lPP ramnwwphtP tmbmuabpp pwqumra1wa fibaJlw1pa 1m­
bmuabpp barawpwqtlmra1mal! la. Gpw fiww4mra1mGabp(! mumuawuppb­
tm fiwuwp 11~wwp4baJl 4wanGw4wG wbuyn4. fib\llu.1w1 q.tr tua'lPPI!· 

ex~ max, (4.1) 

Ax=b, 

x ~ o. 
np\llbfl A -G m x n 4wpqp uwwppg t: 
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012w'l-pntp1wa wpctwUJ, t w1U J}.b~JH!, bpp Ax = b 
fiwtLwu•upnul'abp], fiwtiwljwpq.J, 1mlm1tiUbfl}, pwqtimp1maa wUtlbpf t, 
L. w1u J}.b~J;!mti, wU2m2U1, fibU1WJ;!pJ;!pw4wU t ( 4.1 )-(4.3) JuU'l-rli fiwtiwp 
\IIWl fibU1u.1w1 fiwpgbp], ~w\llwuJuwUUbp[!. 

• JuU'l-liPI! pm11wU1pb1], 1mbmtiUbp mUJ,"', L. bpb w1n, w~w' 
• fuU'l-liPI! 1wtlwq.m1a 1mbmtiUbp mUJ,"', L. bpb win, w~w' 
• JiUi~bu"' q.U1Ub11wt1.wq.m1a 1mbmtiUbpJ,g q.nUb tiblj[!: 
'u2tlwb fiwpgbp], fibU1wqmnmtiU J,pwljwUwgtlmti t ti], ptlw1J,a 

b'l_wUwljntl, np[! fiw1U1UJ, t q:a JuU'l-rli 1mMwa u],ti~tbJ;!u b'l_wUwlj 
wUtLwUmtintl, L. np], fi},tiJ;!mti [!Uljwb ta q.'tJ' fuU'l-rli w1u~bu ltnitlwb 
fibUJ;!w1],U JaTilllWUlp b1], 1mbmtiUbpJ, pwq timp1wU[! ti. bpwpbpn'l_ bpljm 
pbnpbtiUbp' q.n1mp1wa pbnpbti[! lt fi],tiUwljwa pbnpbti[!: 

U.1'1- a~wU1wljntl J}.],U1wp4bUJ;! q.ty JuU'l-rli uwfitiwUwtj'lwljmtiUbpJ, 
(4.2)-(4.3) fiwtiwlfwpq.[! L. wnwiJ,U fibptaJ,U tj'lnp3bUJ;! U4wpwq.pb1 
q.bw1UnpbU wUlfwJu m fiwtLwuwpmtiUbpJ,g pw'l_4wgwb (4.2) 

fiwtiwlfwpq.J, 1mbmtiUbpJ, pwqtimp1mU[!, m $ n ~w1tiwUJ, J}.b~J;!mti: 

'l.pw fiwtiwp (4.2) fiwtiwljwpq.J, xi wUfiw1U1}, q.npbwlf],gUbpJ,g 

ljwqtitlwb u1mU[! U2wUw4bUJ;! ai -ntl (j = l, ... ,n), wqw\11 

wUJ}.wtiUbpJ,g lfwqtitlwb b u1mU[!' a O -ntl L. fiwtiwlfwpq.[! 
Ubplfw1wgUbUJ;! 

(4.4) 

tlb4U1npw4wa u,buJ;!ntl: 
bUtaWJ}.pbUJ;!' (4.2) fiwtlwljwpq.J, wUfiwJU1UbpJ, q.npbwlfJ,gUbpJ,g 

lfwqtitlwb uwu,p],g], nwUq.[! m t: U.1'1- J}.b~J;!ntu' 4wpb1], t [!UU1pb1 

a'• , ... ,a'• q.bw1UnpbU wUlfwfu u1mUbp, L. wtlbU ti], m-iwlfiwUJ, 

tlb4U1np, WJ'l- tatlmll L. ai (j = 0,1, •.. ,n) u1ma tlblfU1npUbp[! 

Ubplfw1wgUbt np~bu a••, ... ,a'• fibUnJ, q.bw1],U fiwt.fw4gmta1mU: 
'l,J,gmn' 

-·j -• -• ( ' 0 1 a = x 1ia 1 + ... +xmja •, J = , , ••• ,n), (4.5) 

J,ulf N = {ilj :I= s; ,; = l, ••• ,m,j = 1, ... ,n}: l.mbbUp fiwtLwuwpmtiUbpJ, 

(4.2) fiwt.fwljwpq.[! fib Up], a fiwtiw~wu,wuJuwUn'l x,1 , ••• , x •• 

wUfiwJU1UbpJ, UljwU1t.fwt.fp. J}.flWUJ;! w1umfibu,L. ljwUtLwUbUn fibUpwJJ,Ci 

wUfiw1U1Ubp, J,ulj lIUwgwb x 1 (j EN) wUfiwJU1Ubp[!' wqwlll 

wGfiw1u,Ubp: Sh'l_w\f'lnfubtntl x 1 (j EN) wqw\11 wUfiw1u,Uhp[! (4.4) 
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fiwqwuwpuwG Wf uwu u. Ulll'l.W'lJllllnq aj (j = 0,1, ••. ,n) qb'4~1mpGbpr 

qbp1mbmp1wG (4.5) WJlUlWfiWlUlnlfalntGGbpf '4uUlwGwG12. 

m "' "' m 
""' -s1 _ ""' -.•, ""' (""' -s1 ) _ ""' ( ""' )-s1 L..Xs a - L,Xioa - L.. X· L,X·•Q - L.. X;o - L.. X;-X a ' 
i=l I i=l jEN J i=l IJ i=l jEN ~ J 

l.w2qr wnGhJ.nq as', ... , a'• 
wG'4w]ump1mG1!' '4m11wGwG12, np 

x. = x;0 - L xiix1- , i = 1,2, •.• ,m: (4.6) 
I jEN 

U.1uU1runtt_, ubq fibUlWJ2JlRJl"'l uwfiuwGw~wlfmuGbpr (4.2)-(4.3) 
fiwuwlfwpq.r tntbntuGhpr pwquntpJntG{! '4G'4wpwq.pqr Xi (j EN) 

wqw\11 wGfiw1U"1GhprG Ulpqn'l w1G pn1np "l pwgwuw'4wG wpcth12Ghpnq, 
npnGg (4.6)-)l 1Ir2ngnq npn2qwb x, (i = 1,2, ••• , m) fibGJ2w1rG 

• I 

wGfiWJUIGbpr wpctbJ2Ghpl!. Gm1GU1bU '4uUlwgqbG "l pwgwuwlfwG: 

lfwuGwqnp 11bun2m1I, bpb a0 qb'4Ulnpr qhp1momp1wG X;o 

q.npbwlfrgGhpl!. pwgwuwlfwG 1hG, WUIW wqwUl w!ifiw1U1Gbpr qpn1r 
fiwqwuwp wpcth12GhprG fiWUWUIWUlWU}uwlinl'J. 

-{xio• l:i]itbj = s;,i = 1, ••• ,m 
a; - 0, b~bjEN (4.7) 

wnG1mp1mGGbpnq npn2qwo qb'4UlnJll! '4pwqwpwpr (4.2)-(4.3) 
fiwuwlfwpq.rG: 

UwRrlwtinul 1: U.1!i fibGpl!., I!.UU'I npr i 0 qh'4umpr qbp1mbmp-1wG 

X;o q.npbwlfrgGhpl!. pwgwuwlfwG 1bG, '4w!iqwGb.G12 p-ntUWU1Jlhtr fibGR, 

rulf (4.7) wnG1mp1mGGbpnq npn2qwo (ai, ..• ,a,.) qb'4UlnJll!.' 

PnlllWUlJlh1r fihG12w1ra 1mon11J, '4wl1 wqb1r '4wp6' fib.G12w1rG tntbmu: 
UwRrlwtimrl 2: q:o- JuG11rpG wGqwGb!iQ 1qbpwoqn'l, bp-b Gpw 

P"l"Jl fihG12w1rG 1mbntl1Gbpr' 'lJlW'tfwG J!W1l.W'lJlr1Ghpr p-rql!. m t: 
IJ./unnrzmpJmti 1: U.nw2rG uwfidwGmurg fibU'lu.ntlI t, np fibG12w1rG 

1mMwG 'lJlW'tfwG J!W1l.W'lJlr1GhprG fiwlIWU1W\IIWUJuwGn11. u1mG 
qb'4U1nJ1Ghfll!. q.bw1GnJ1bG w!ilfwJu hG: l.h2\II t UUlntq.b1, TIJl 6r2\II t Gwu. 
fiw'4wnw'tfl!.: l,bU'l°IA.WpWJl, nJlUlbuqr (4.2)-(4.3) fiw1Jw'4wpq.r tntbntd'(! 
trGr fib.GJlw1rG, wGfiJlwdb.2Ul t u. pwqwpWJl, TIJl GJlW 1).JlWlfwG 
J!W'lW1lJl}l1GbJl}lG fiWUWU1WU1WU}uwGn'l u1mG qb'4U'ITIJllibfll!. trGbG 
q.bw1GnJlbG wGlfw]u: 
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-RwCip np m x n A uwvippgp n u1mCibppg m q.6w1CinpliCi wCil~wtu 

u1mCit.p 4wpt.1ti t l!Civipt.1 n2 wqt.1p, J;!WCi c;; b.lJ.wCiw4Cit.pnq, w~w 

viwppt.p, wnwq t.1 l.&.u pm11wuipt.1p fit.CiJ;!t.pp PP'lll!, fit.uil.&.wpwp ( 4. 7) 
pwCiwcil.&.nq CipwCig fiwuw~wuiwuJuwCinlJ. fit.CiJ;!W)pCi 1m6muCit.pp PP'lll! 

iP 4WflTI'l q.t.pwq wCig t.1 c;; pqpg, W)UP UJ;! Ci' fit.CiJ;!WlP Ci 1m6muCihp ti 

pwqump1mCil! tf.lippwtf.np I;: 
Opf,Gwf./ 1: q.uiat.1 fiwuw4wJ1q.p fit.CiJ;!W)pCi 1m6nufCibJ11! 

{
2x1 + Jxl +4x3 -x4 = -5 
x1 -2xl +2x3 +x4 = 8 
x1 ~ O,xl ~ O,x3 ~ O,x4 ~ 0: 

a 0 qt.4U1Tifll! qliptnt6b.CiJ;! l!UVl a1 ,al q.6W)UTIJlbU wCi4wJu 

q t.4uinp Cit.pf 

(-5) (2) ( 3 1 fi'- 1. {2xo1 + 3x01 = -5, 
8 = X.01 1 + Xol - 2) , u.Ul u.WpWJI, Xo1 - 2Xol = 8: 

lm6t.1nq fiwuw4wpq.I)_' 4mCit.G.wG.12 Xoi = 2, x 01 = -3: .gwCip TIJI 

Xol < 0, w~w {a 1 ,al}-[! PTilllWVlJIUlP fit.Ci12 it: 

a1 ,a 3 u1mCit.p[! q.6w1CinJ1t.Ci 4wJu.1w1 hG. l.&. fit.Ci12 1tiG.h1 ibG. 4wpnlJ.: 

'l-pmwJ14t.Ci12 a1 ,a4 q.6w1CinpbCi wG.4wJu u1mCibJ11!, l.&. i 8 qli4VlTifll! 

qt.J11m6bCi12 [!UVl {a 1 ,a4 } fihCiJ!p: lm6h1nq a0 = x01a1 + x04ii4 

qb4uinJ1w4wCi fiwqwuwpmul!' 4mCibCiwCip x 01 = 1,x04 = 7, fihVlliwpwp, 

{a 1 ,a4} :-l! pm11wuipt.1ti fibCiJ! t, nppCi fiwuw~wU1wuJuwCinlJ. fihCiJ!w1pCi 

1m6mliJ! 41pCip (1,0,0, 7) qb4VlTIJ1[!: \Jm1Ci iU.1.nq {i2 ,i3 } ffbG.pp fiwuwp 

4mCibCiwCiJ;! x02 = -3, x03 = 1: {i2 ,ii 4 } ffhG.12p fiwuwp' 

x02 =3,x04 =14 l.&. {ii 3,ii4} fibG.J;!p fiwdwJI' x.o3 =0,5;x04 =7: 

U.1u~pu_nq, uipqw6 fiwuw4wJ1q.p fihCi12w1pCi 1m6mdCihpCi b.Ci (1,0,0,7), 
(0,3,0,14) l.&. (0;0;0,5;7) qb4UlnJ1Cibp[!: 

fiJ'IInplnl 1:. bpb (4.2)-(4.3) fiwuw4wpq.Ci mG.p 1m6md, w~w mCip 
Ciwl.&. fib.Ci12w1p Ci 1m6md: 

H (i}-bnpbdCi w~wgmgb1m fiwdwJI pwqw'4wG. t gmig VlWl 
(4.2)-(4.3) fiwdw4wpq.p w1Ci~pup 1m6dwG q.n1mp1mCiJ!, TIJIP 'lflW4wCi 
PW'l Wfl.fl li2Cibpp Ci fiwdw~wtllwuJuwCinlJ. u1mCi qh'4Vlnp Cibp[! LP CibCi 
q.6w1CinpbCi wCi4wJu (uib 'u, llPVlTI'l.TilfblntCi I): 
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byrp n = 1, wu.iw pbnJlbuj, wu.iwgm1gG w4Gfiw1\ll t: bGpWJJ.JlbGn' 
pbnpbuj, u.iGJJ.ntU[! 6j,2\ll t k < n JJ.butnnu1 l.t gm19 UlwGn, np 6j,2U1 

4tJiGJi Gwl.t k = n u.iw1uwGJ, JJ.bu.inmu: 'l-Jigm12' (a., ... ,a,.) qb4U1Tifl[! 

(4.2)-{4.3) fiwuw4wpq.Ji 1mbmuG t: bpb a i J!W'l.WJJ.flPiGbpj,g q.nGb 

ub4[! fiwqwuwp 1J,Gj, q_pn1J,, wu.iw 4fiwGq.bGn k < n JJ.butnJ,G: 
~b.Ull.twpwp, 4WflTI'l. bGn bGpWJJ.flbt, np 

pwqwpwpmut 
-1 -n -0 O • a 1 -a + ... +a,.·a =a ,ai> ,J=l, ... ,n (4.8) 

u.iw1uwGGbJlj,G: lf1mu 4n11.uJ,g, bpb a 1 , ••• ,a" qb4U1npGbpJ! q.bw1GnpbG 

wG4w]u bG, 4G2wGw4j, (a1, ••. ,a") qb4U1nf1[! fibGnw1JiG 1mbmu t: 
~bUll.twpwp, w1u JJ.butnmu l.tu pbnpbuj, utGJJ.ntU[! 6j,2Ul t: 

-RGGwp4bGn w1G JJ.butDl!, bpp a1 , ••• ,a" qb4U1npGbp[! q.bw1GnpbG 

4w~llWl bG: U.1u JJ.but12mu u.iwpq_ t, np q.n1mp1mG 4mGbGwG "i J!TI\Tifll! 
uj,w<twuwGw4 q_pn1Ji fiwqwuwJl J,, ... ,,t,. pqbJl, w1Gu.ibu, np 

At -a1+ ... +,\, ·a .. = o: (4.9) 

C!GJJ. nJlmu, 4wJlb1Ji t bGpwJJ.pbt, np ,t j pqbpj,g q.nGb ub4n 

JJ.pw4wG t (fiw4wnw4 JJ.but12mu pwqw4wG t (4.9)-n pwq_uwu.iwU14b1 
(-1 )-nq): 

'l-j,gm12' ~ = min(aj I Aj): ~wp4 b11.wb JJ.bu.i12mu, ~n]ub1nq 
.t;>O 

wGfiw1U1Gbpj, fiwuwpw4w1mun' 4mGbGwG12 80 = a 1 I Ai: U.1Gmfiblnl.t 

(4.9)-[! pwq_UWUjWU14bGn 0~ pqnq l.t fiwGbG12 (4.8)-j,g, WflJJ.lnlGJ2TilU 

4mGbGwGn (a2 - 00 .A.i) · a2 + .•• +(a,. - 00 ,t,.) · a" = a0 , l.t nwGJi nJl 

r -=- a . - no.A. > 0 J J U, 1-, j = 2,3, •.• ,n, WUjW 

fiwuw4wpq.Ji fiwuwp (O,y 2 , ••• ,y .. ) qb4U1nf11! w1Gu.iJiuj, ni pwgwuw­

~wG 1mbmu t. npj, T).JlW4wG JlWTLWTJ.flPlGbJlj, PPlll! ~TIDJl t n -j,g: .J 
IJ.t,um'l.nLfa'JnLf1 2: l,bG12w1JiG 1mbuwG q.n1mp1wG wu.iwgm1gG 

[!GJJ.q.1,4mu t Gwl.t UlJll{wb x = (ai,a2 , ••• ,a,.) pmnwUlJlbtJ, 1mMwG 

llj,fngnq Z = (r1,y2 , ••• ,y,.) fib0.12w1J,G 1momuG UUlWGWtnt uj, w1Gu.ij,uj, 

bri.wGw4, TIJlfi TJ.but12mu bpb S(.x) = {jlaj = O,j = 1, ... ,n} lt 

S(z) = {Jlrj = O,j = 1, ... ,n}, WUjW S(x) !;; S(z): 
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/iNmplizl 2 (l.tnJGw4wCi plmflbu): bpb q.u (4.1)-(4.3) JuGTJ.rflCi mCir 
1wt{wqnqCi 1momu, WUjW mCir CiwlA. 1wt{wqm1G fibGpw1rG 1momu: 

H l,Wfl4 bqwo TJ.bUjJ!nlU tpnJubtnt{ tpntpnjuw4wCiCibflr 
fiWUWflW4WlnlU'[!, 4Wfln1J. bCiJ! bCipWTJ.flbt, nfl (4.1)-{4.3) JuCiTJ.flr 
1wt{wqm1G k TJ.flW4wG PWfJ.WTJ.flriCibflntl 1momun 

x· = (x; , ... ,x; ,0, ... ,0) (1 ~ k ~ n) t{b4\llnflCi t: l,wuwaw1Ci 

bfl4w4rmp1wCi \llbum1o1wCi pbnflbU 1-lt' (4.1)-(4.3) JuCiTJ.flr bfl~W4lt 

JuGTJ.rflI! lA.u 4mGbCiw 1wt{tuqm1G 1momu: 'l-ltgmp' y • t{b4\llnfll! hfl4w4r 

JuCiTJ.fllt 1wt{wqnqCi 1momuCi t: U.1TJ. TJ.hUjpntu .x· = (x; , ... ,x; ,0, ... ,0) 

t{h4\llnfll!, nflUjUU (4.1)-{4.3) JuCiTJ.fllt 1wt{wqn11G 1momu, 4pwt{wpwrr 
fiwt{WUWflW42nmp1wG pbnpbur OUj\llrUWtntfalWCi WCififlWdh2\ll lA_ 

pwt{WflWfl (ajy· -cj )x; = 0, j = 1,2, ••. ,k uiw1uwCiCi.bJl}lG: 

bpb .x· t{b4\llnfl'[! fibCiJ!WlltCi tntbmu it, WUjW '[!U\11 pbnpbu 1-r 

qn1mp1mG mCilt w1Guirur z = (z., ••. , z" ,0, ••• ,0) fibGpw1rG 1momu, nplt 

fiwUWfl S(.x0
) ~ S(z) (u,h'u, 'lr\llnqmp1mG 2): l,b\llu.WpWfl, z 

fihCi12w1rG 1momun w4Gfiw1\llnflhG 4pwt{wpwpr 1wt{wqm1G 1momu 

trGbtnt (ai·y·-ci)zi =0, (j=l, ••. ,n) pwt{wpwpuiw1uwGCihflltG: .J 

U.nw~ltCi fiw1wgpltg pt{mu t, pb oqu,t{htntl firuCiw4wG pbnphurg' 
4wpb1r tr wnw~Wfl4ht q:u JuG'lrflI! 1moh1m fib\llu.1w1 m11.rG. q\llCiht 
Gflw fihG12w1rG tntbmuGhflI! (nrmCiJ! tl_bfl~Wt{np pt{ntl_ hG) lt 
liw\llwp4b1ntl '[!G\llflht 1wtl_wqm1Ci 1momun: Uw4w1G qnpoGw4wGnul 
JuGTJ.pr tntMwG WlTJ. hqwCiw4Ci wCiltpwqnflbhtlt t, npnt{fih\lllA. Ciwju, 
rGiUjbU 4\llbuGbCiJ! fibu,wqw1mu, lnlflWJ!WG~mr fibCi12w1rG 1mouwG 
npn2mun 4wuit{wo t owtl_wtmU fiw2tlwfl4Ghfllt fib\11, bp4flnfl'l, nfl 
wnwtlht 1mp~ fiwGqwuwGp t, nfl fibGpw1ltG 1momuGhfllt ialttll!, 
tlbfl~Wtlnr 1rGb1ntl fiWGTj.bp3, qnpoCiw4wCi JuCi'lltrGbpr fiWUWfl fiwtiwju 
4wpn11. t w1CiJ!WG ubo tltCibt, nfl fiGWflWtlnfl HltCir nrn2h1 JuGTJ.rlt 
1wt{wqm1G 1momu[!: 

Uwqw1Ci bph fiCiwpwtl_np tltCihfl Juh1wur\ll m Guiwu,w4wu1wg 
3.li.nt{ twuibu 4fl6w111b1 'lr111wp4tl_n11. fibCi12w1rG 1momuGbplt 12wGw4[!' 
Jumuw¢htntl pntnfl fihCi12w1ltG 1monuJGbflI! 4mpnpbCi fiwuhuwu,h1mg, 
WUjW JuCi'lfllt 1mMwCi fiCiWflWtl_npmp1mCin wnwtlbt rrw4wG 4tltGbp: 
l,hGg w1u qwqw¢wflr 4nG4flbUl ltflw4wUwguwCi 3.li.bpG Q 4wqumu bG 
q.u- JuCiTJ.pr tmMwG w1uuibu 4nit{wo uruui1b11u brtwUw4r nq~ 
pnt{wCiTJ.w4mp1mCi[!: 'l-pwGg pwgwfiw1\lluwG[! 3.bnUwumju bGJ! tltCihtm 
fiw~nr'l uiwpwqpw,1> Ghflmu: 
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<).'(J' }u.Gflpti 1wqwq.m1a 1mbnuI1! npnGb1tiu, pn1np fibG12w1tia 
1mbnuiabp(! fiwuiwp4tqmg }umuwl.flb1m fiwuwp, 4wpunp t mGbGw1 
fibG12w1tiG 1mMwG o~uitiuw1mra1wG (}u.Gflpti 1w4w1+m1G tntbntul! 
1tiGb1m) bpb n2 wGfipwdb2ui u pwl.j_wpwp, w~w 1+nGb pwqwpwp 
~w1uwGGbp(!' w1u~bu 4n2qwb o~uitiuw1mp1wa fiw1uiwGti21!: 

'l-tigm12' qb4u,npGbp ti ii'•, ... , ii'• fiwuw}umup[I 4wanaw4wa 
u, bu12nq fibu, lqw1 q.tJ }uGT}Jl ti 

c · x = c1x1 + ... +c,.x,. ---+ ext (5.1) 

a;1x 1 + ••• +a;,.x,. = bi ,i = 1, ... ,m (5.2) 

xj~O,j=l, ••• ,n (5.3) 

ram11wuiph1ti fibG12 t, tiu4 

{x;0 , trr,tbj=si,i=l,. .. ,m 
aj = 0, bfbbj EN= {jlj * s;,i = 1, ... ,m} 

pwawalrnq npn2qwb ii= (a., ... ,a,.) qb41.11np[i' Wl'l fibG12tia 

fiwuw~w1.11wu}uwGn11., (5.2}-(5.3) fiwllw4wpq.ti fibG12w1tia \ntbnttl(!: 

(ai, .•• , a,.) fibG12w1tiG 1mMwG fiwllwp uwfiuwCibCi.12 

A j = c,1 x 1j+ ••• +c,.x,,y - cj, j EN 

q.Ciwfiw1.11w4wGGbp(!, nr1.11h11. xij -bfll! ii j u1ma qb4uinrti 1.j_ bJ11mbmra1wCi 

q.nJ1bw4tigG.bJ1Ci bCi (!UUl ii'•, ... ,ii'• fibG12ti: 

OU/1nftuw1mp,Jwll fiwJinwat,2: brah ii= (ap ... ,a,.) fibG12w1}1Ci 

1mbtJwCi A j, (j EN) q.Ciwijw1.11w4wGCibp(! pwgwuw4wa 2bCi, w~w 

(a., ... ,a,.) qb4vinJ11'.! (5.1}-(5.3) }uCi'lJlti 1wqwq.m1Ci 1mbmtJCi t, bpb 

qbJlitiG.u tJw12utitJwgtJwli }uGJ).}IJI t: 
H ~wati n11 (5.1}-(5.3) }uCiilJlti gwli4wgwb x = (x., ... ,x,.) 

ramnwvi11h1ti 1mbnuJ pwqwJiw11mtJ t x, = xiO - I: xijxj , i = 1, ••• ,m 
I jEN 

fiwqwuwpmtJlibJlti fiwtJw4wJ1q.tiG (1.11b'u, (4.6)-(!), w~w 

,,. "' 
c-x=I:c x +I:c-x-=I:c (x. -I:x .. x )+I:c-x-= 

i=l 11 11 jEN J J i=l 11 le jEN 'I J jEN J J 

"' "' ,,. (5.4) 

= ~c,,xi0 + _I: (cj - ~c.,xii )xj = I:c,,xi0 - _I: A jxj: 
1=l JEN 1=l 1=l JEN 

86 



U.1G tflwumpg, nr Ai ~ 0 , j e N la. xi ~ 0, j = I, ••• , n fihmla.nur t, 

n m 

nJl ~cixi ~ ~cs,x;0 : U.1u~puntl_ umwgtl_hg, nJl gwG4wgwo 
J=l 1=1 

i =(xi, ... ,xn), fbnlllWUlJlhtP 1mouwG fiwuwr' c ·X ~ c •a: .J 

fJ.f,umTJ.nzp,JnzG: (5.4)--pg GwL. fibmL.mu t, nr hfbb (ai,···,an) 

fihGnw1pG 1mouwG Ai, (j e N) qGwfiwmw4wGGbJ1I! 'lJlw4wG ihG., 

w~w (ai, .. ,,an) tl_h4mnJlI! (5.1)--(5.3) JuG'lJIP 1wtl_wqm1G 1mon11JG. t, 

bfbh tlhJlf pGu upGpuwguwG JuG'lPJl t: 

Ufbh Ulfltl_wo fihG11w1pG 1mouwG Ai (j EN) qGwfiwU1w4wGGhJ1£! 

ibG pwtl_wrwrnuJ o~U1puw1mp1wG fiw1mwGp2p pwtlwJIWJl 
~w1uwGGbJ1pG, w~w ~WJlq t, nJl 1wtl_wqm1G 1mouwG nrnGmu{! 
2wJ1mGw4h1m fiwuwr wGfirw«tb2U1 t \flGtnJlht ub4 WU fihG11w1pG 
1momu: 

UwRuwanul: (5.1 )--(5.3) JuG'lJl ~ bJ14m pmnwmr htP fibG11bJl G 
wGtl_wGhGn fiwrL.wG fibGJlbJl, ~u4 GrwGg fiwuw~wtnwuJuwGn11. 
fibGpw1pG 1momuGbJl£!' fiwrL.wG fihG.11w1pG 1momuGbJl, bpb Wl'l 
fibGphJlI! UlWJlphJltlmt.i bG u~w1G ub4 tl_b41nnrntl: U.tl_htnJl'l it G2h1, nr 
fiwrL.wG fihG11w1pG 1momuGbJ1I! 4wrn11. bG fiwu'[!G4Gbt, bpb JuG'lPJlI! 
tlhrwotl_n11. t: 

Srtl_wo fihGpw1~G 1mouwG£! fiwrL.wG fihG11w1~G 1momt.i£! nrn2b1m 
fiwuwr fiWJl4 t t~Ghtm oqtr.tl_bt m -iwtflwG~ tl_b4U1nJlw4wG 
UlWJIWOntfblWG fibGJ;!hp~G 1.fhpwpbJln'l u~ pwGp fiwU14mp1mGGbJlpg, 
npnGp tw~bu 4ppwntl_htm bG q.t:J' JuG'l~JlGbJlp 1mouwG u~t.i~thl!u 
h11.wGw4p fi~uGwtl_nruwG L. 4~JlwnuwG wupn11.f £!Gpwgpmu: ',bGJ;!bJl~ 
Wl'l ti~ 11wG~ fiwU14mp1mGGbJl£!, nrnG11 untl_npwpwJl ibG 
~wpqwpwGtl_mu pwropwqm1G fiwGpwfiw2tl~ JlWuw4wG 
JlWU{!GpwgGbpntu, UUlnJlL. Ghr4w1wgi.j_wo bG hrhp 1huni.j_: 

tJGpw)lpbGp i.j_b4U1npGbp~ 

Pi,P2, .. •,Pm (5.5) 

fiwuw)umt.ip£! Rm U1WJlWOmp1wG fihGJ;! t, ~u4 q -G 4wuw1w4wG 

m -iwtflwG~ i.j_b~UlnJl: 4,hJltntbbGp ij -G {!UUl (5.5) fibGp~ 

'ii= a1P1 + a2P2+ ... +a,J,,. + ... +amPm, 

L. (6.5) fibGn~ p11 i.j_b4U1nJlI! qin)uwp~GbGp q i.j_b4U1nJlni.j_: 

'-.liu I: np~buq~ i.j_b4U1nJlGbJl~ 

Pi ,P2•••••P1i .. , ,q ,Pi,, 1, ... ,JJm 

(5.6) 

(5.7) 
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fiwuwJunuipf! Gm1G1.4hu tJiG}l Rm UlWJ1Wbnq~1wG fihGp, wGfiJ1wdh2\ll t 
u pwqwJIWJI, "JI a,. :t:- 0: 

H U.filif1wda21.nnzp1nza: bph (5. 7) fiwuwJumupf! fihGn t. w1.4w 

}lu4w1.4hu a,. :1:- 0: ~w4wnw4 TJ.h1.4pmu (5.6)-}lg 4fihUluhJ1, nJI ij 

ql:i.4UlnJ11! qbw1GnJ1hG 4wJuqwb t Pi,Pi•····P•-1' Pk+l'···•Pm 
qh4UlnJ1GhJ1}lg. w1u}lapa' (5.7) fiwuwJumupf! fihap 1}1Gh1 ~}I 4wJ1mr 

Rwl/Wf1Wf1nLpJnz(]: bapw'l-Jlhap a,. :t:- 0, 

Pi. Pi + .•. +A-1. P•-1 + A ·q + A+1. Pk ti + ... +pm. Pm = 0 (5.8) 

l.t gm19 \llwap. nJI Pi = 0, i = 1, ... ,m: \,wJu gm1g \llwap. nJI p,. = 0: 

flJ1np, hph p,. :t:- 0, w1.4w (5.8)-}lg 4mat.awap 

-q =(/Ji/ A>• Pi + •.• +(A-1 / /J,..). Pk-I+ 
+ (A+l / /J,,) · Pk+l+ ••• +(Pm f /J,,)pm: 

q.ntUWJ1h1nq (5.6)-}la (5.9)-1!, 4u\llwawap. 

o = <a. +(/Ji I A))Pi+ ••• +(a,._i +<A.-1 I 11,..))p,,,_, +. 
+a,.p,.+ ... +(am +(Pm I /J,,))pm: · 

(5.9) 

(5.10) 

Uw4w1a pwa}l "JI Pi' ... ' p,. , ... 'Pn. qh4UlnJ1ahJ11! qbw1GnJ1hG 

wa4wJu ha, w1.4w (5.10)-}lg 4fihUlu.}l, "JI a1, = 0, "JII! fiw4wumu t 

UlJ14Wb l.4WlUWG}la: 01J1hua p,. = 0: lJ.1'1- TJ,l:i.l.4pnttf (5.8)-}lg 4fihUlu.}l, nJI 

P. = o . ; = 1,2, •.. ,m: .J 

lar12: bph /Ji, .•. ,Pm u. p~ •... ,p~ pqhJII! fiwuw1.4w\llwuJuwGw­

JlWJI 4wuw1w4wa p qh4UlnJ1}1 qb.J1\ntbmp1wa q.nJ1bw4}lgahJ1a ha f!U\11 

(5.5) u. (5. 7) fihaphJl}l, w1.4w 

P~ =<P.ta.), p;=Pi-(p,.1a.)ai, i:t:-k, i=l,2, ... ,m, (5.11) 

nJIUll:i.JJ. a;, i = 1,2, ... ,m pqhJII! 'ij qh4UlnJ1}1 qhf11ntbmp1wa 

q.nJ1bw4}lgGhJ1G ha '[!U\11 (5.5) fihap}l: 
H C.u\11 1.4w1ttwa}l mahap 

P =A.· Pi+ /Ji.· Pz+, .. +/Ji · Pk+ ... +pm · Pm (5.12) 

P =ti.· Pi +/ii· P2+ •.. +/i,. ·q,.+ ... +p~ · Pm (5.13) 

q = a 1 · p1 +ai · p2+ ... +ak · Pk+ ... +am ·Pm, (a,. :t:- 0): (5.14) 

(5.13)-}l uhf q qh4UlnJl}l \finJuwJlha UlhJJ.W'l-J1h1nq (5.14)-1! l.t 

JuupwqnJ1h1nq '[!U\11 P;-hJl}l' i = 1, ... ,m, 4mahawap 
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p = (/ii. +a.f~)Ji1+ ... +(A 1 +ak 1A>Pk-1 + 
+akAPk+ .•• +(P~ +amA>Jim: 

~WUWTj.pb1ntl U\llwgqwb wp\llwfiw1\llmp1mG[! (5.12)-r fib\11 L. 
fiw2tlr wnGbtntl, np p t[b4\llnpQ f.l.U\11 1npit_wb fibGpr 4wph1r t 

it.trimbt1 urw4 au.nit_' 4u1nwawap ak . A = pk , p; + a;A = pi 

(i :t: k,i = 1, ..• ,m), w1urGpQ' (5.11 )-[!: .J 

Uni 3: bGpwTj.pbQp p t[b41nnpr it_bp1mbmp1wG P1,•••,Pm 
q.npbw4rgUbpf.1. {!U\11 (5.5) fibGJ;!r, pwgwuw4wG ibQ L. (S.6) 

it_bp1mbmp1wG ubf ak :t: 0: npuibuqr p it_b41nnpr t[bp1mbmp3wG 

p; , ... ,p~ q.npbw4rgGbpf.1. f.l.U\11 (5. 7) fibGJ;!r la.u pwgwuw4wQ arGbQ, 

wGfipwdb2rn t la. pwit_wpwp, np (w) ak > 0, (p) min(P. I ai) = (/3,. I ak): 
a 1 >0 

H U.afi,,wdbzumlpJm(i: ~wuwiiw1G 1bu 2-r A = P. I ak L. bpb 

pk ~ 0, A 2 0 WUjW uiwpq t, np ak > 0: U.1Gmfib1nla., J;!WGr np 

p; = P; - (Pk I ak )ai 2 0, (i -:t:- k,i = l, ... ,m), wuiw P; I a; 2 Pk I ak, bpb 

ai > 0, (i = 1,2, ... ,m): 

U\llwgt[wb wGfiwit_wuwpmp1ntGf.1. G2wGw4mu t, np t'ir2rn t GwL. 
(p) uiw1uwU{!: 

f!wr/_WflWflnlpJnLU: .gwQr np f.l.U\11 (w) UjWluwQr a,. > 0, WUjW 

p,. 2 0 uiw1uwUrg 4fibrnla.r, np p~ = pk I ak ~ 0: U.1Gmfib1nla., J;!wGr np 

P;=P;-Aa;,wu.iw p;2p;20,bpb a; $O:flu4bpb a;>O,wuiw 

{!UUI (p) uiw1uwGr P; I a; 2 pk I ak, fibrnla.wpwp 

p; = a; (P; I a; - Pk I ak) 2 0: .J 

bGpw?J.pbUJ;!' qb4rnnpGbpr ii'•, ... , ii'• fiwuwJumup{! (5.1 )-(5.3> 

JuUTJ.pr pmnwrnpbtr fibGJ;! t, ru4 ii 1 t[b41nnpQ WlTJ. fibGJ;!rG 
iutWrn4wUn11. w1Guirur it_b41nnp, npr t[bp1mbmp1wG q.npbw4rgGbprg 
q.nUh tfb4U f.l.UUI WlTJ. fibGJ;!r Tj.pw4wQ t: 

bpb min(X;o I xil) = Xi.o I xkl, WUjW f.1.U\11 3-pq thtfr, a•• t[h41nnp[! 
x0 >0 

tfinJuwprGbtntl a1 it_b41nnpnt[, 4mQbQwQI! rnpt[wt', fihGI!r fiwpL.wQ 
pmnwrnph1r fibGJ;![!: CUTJ. npmu, hpb 
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-{x;0 ,h~h j. = s;,i = 1, ... ,m (5.IZ) 
aJ - 0, h~h j EN 

'4nnpT).pGwmGbp mGbgn'l '4bU1[! u'4qpGw'4wG fibGnw1pG 1m<'lnu.ta t, 

w~w fiwpL.wG fibGnw1pG 1mMwG a~ '4nnpT).pGw111Gbp[! [!U11l 2-pl'). 1tn.tp 

'4npn2t[bG fib111L.1w1 pwGw<il.tbpnt[' 

. {X;o - (x,.0 I x,.1) ·Xu, hr,th j = s; ,i = 1, ... ,m 
a 1 = x 110 I xkl• hr,thJ = I 

0, hyahj '* l,j e N: 

l.w2t[bGn (5.1) G~wlllw'4w1pG 4>mG'4gpw1p wpctbQ[! 
npn2t[wo '4bumnI 

(5.13) 

(5.13)-nq 

(5.14) 

(5.14) pwGw<iL.pg fib111L.nn.t t, np bpb a I qb'4111nppG 

fiwuw~wlllwufuwGn'l l!.. 1 q.Gwfiw111w'4wG[! ttinnp t qpn1pg, w~w 

(5. U )-nt[ npn2tl wo qh'4lllTIJI(! '41pG~ w1G fiwp L.wG fibGQW!P G 1momti[!, 

npp fiwuwp G~wlllw'4w1pG 4>mG'4gpw1p wpcthnp w6[! l<x"° I x1r1) · A,I t: 

J-iu'4 bph l!.. 1 > 0, w~w (5.13)-nq npn2qwo qh'4lllnpp fiwuwp 

G~wlllw'4w1pG 4>mG'4gpw1p wpcthnl! '4Gqwqp (x"0 I x1r1) · A1 -p ~wttintl: 

'u2qwo fiwGq.wuwGnG w1G bpw2fupnG t, np fiGwpwqnpmp1mG t 
lllw1pu tumuwttibt pn1np fiwpL.wG fihGnw1pG 1momuGhp[! fiw111wp'4h1mg 
L. tw~bu '4p6w111b111,p111wplfqn11. fihGnw1pG 1momuGbpp ppq[!: 

l.wplf t G2h1, np lfwph1p t pbph1 q:cr fuG11,ppGbpp ulllwgwopG 
oppGwlf Gbp, npnGg fiwuwp GuwG 11'nlllhgm11'[! ~p pwgwnmu pn1nJ1 lfwu 
fiWUWJllW JlTilTIJl fibGnw1pG 1momuGbflp fiWUlWJllfTilU[!: 

.gaawrlfhGn w1G 11,b~QI!, bJlp fihGnpG ~~wmlfwGn11 "ii 1 qblftnnJlp, 
[!UUl lllJlqWO fihGnp, tlhJllmOmp1wG q.npowlf pgGbp[! Xu :S: 0 

(i = 1,2, •.. ,m): U1u 11,h~nmu [!Ulll 3-p1'). 1hup 'ii 1 qblflllnp ~wpmGwlfn11, 
lllJlqwo fibGnpG fiwpL.wG pm11w111ph1p fihGn q.n1mp1mG 1mGp, uwlfw1G 
6p2lll t (5.1 )-(5.3) fuG11,pp qbpwphp1w1 fib111li1w1 th11'[!: 
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lall 4: tJph a1 qh'4umpf J!UUI (5.1)-(5.3) JuU11-pp pmnwU1ph1p 

fit.Upp l[hp1mbmp1wa xii i = 1, ... ,m qnpbw4pgUhpf! 1l-JIW'4wa it.a li. 

A1 < 0 (A 1 > 0), w~w JuU11-J1P pm11wU1ph1p 1mbnuJahpp pwqump1wG 

qpw (5.1) a~wU1w'4w1pa ,l>mU4gpwa wGuwfiuwUw¢w4 t qhpli.pg 
(Uhppli..pg): 

H OqU1qh1ntl (5.2) fiwl[wuwpmuUhpp fiwuw4wpqp 1mbmuGhpp 
pwqump1mUJ! Uhp4w1wgUnTJ. (4.6) pwawali..t,g' 

xs = xiO - L xiixi , i = 1,2, ... ,m 
1 jEN ' 

npn2t.ap (5.2) fiwuw4wpqp w1a pn1np 1mbmuUhpp hUpwpwqump1mUJ!, 

npnUp UUIWgqmu hU WqWUl wUfiW!UlGhpp X1 = 0, Xi = 0, 

(j eN,j "F- /) wpdhpUhpp fiwuwp: 'l,dqwp it uU1mqh1, np uU1wgl[wb 

{
xio - lbciJ, bpb.j = s;,i = 1, ... ,m 

x-(0) = 0, bpbJ = I 
1 O, hpbjeN,j"F-1 

(5.15) 

l[h'4U1nJ1J! gwa4wgwb ni pwgwuw4wa O -p fiwuwp (5.1)-(5.3) JuU11-pt, 
pmnwU1ph1p 1mbnnt t: 

'-w2qt.ap (5.1) a~wU1w'4w1t,a ,l>mU4gpw1p wpdhpJ! (5.15)-nl[ 
npn2qwb '4hU1mu. 

n m m 

LC· ·X-(0) = LC (x 0 - O·xil) +c1 ·O = LC ·X·o -0· A1: , J J , S 1 I . s1 I 
J=l •=l ,-1 

U.1u~punq, 

. ~ {+ ex:, bpb A1 < 0 
hm L...Cj ·xi(O) = _ ex: b..,.b A > 0 , 

8~+« j=l • 1v I , 

pai np ~hUlp tp w~wgmghr .J 

~arnu.wap: br•b: fihppw4wa fihUJ;!pG i~wU14wUnfJ. qnat. ub4 ·,/ 

qh'4U1npp qhp1mbmp1wa qnpbw4pgUhrf x,1 ~ 0, i = 1, ... ,m li.. t:. 1 < O, 

(A1 > 0), w~w pwgwnb1nl[ uUwgwb fib:Upw1pa 1mbmuGbpp 

1l-PUIWJ1'4mun' pwgwfiWJUll[mu t uwpupuwguwG (upapuwguwa) JuG'lflP 
1mbnut 2mahaw1m ¢wuU1f!: 

q.lJ }uU'l}ppUhrp 1m~uwa up~1hpu bqwGw4n fiwuwnnuiw4p 
4wrh1p t pUmpwqrbt nru.itu JuGrwp 1momu quiUbtm 4wu 1momu 
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aJ,Citqm 'lflwul.llI! pwgwfiw1Ulhtm qhp~wqnp 1..i. wuhCiwlfwpli.npI!, np1.4hu 
4wCinCi, pn1np fihCiJ:!w1J,Ci 1mbmuCihpJ, fiwl.llwp4muI! pwgwnnq, 
4wpq.wqnpqwb fiw~npqw4wCi q.npbnqmp1mCiCibpJ, 2wp{!: 

\,4wpwq.phfil! (5.1)-(5.3) JuCiqpJ, 1mbuwCi uJ,u1.41hl!u hqwCiw4I! 
UWJ:!UJ,uwguwa qhurnJ, fiwuwp: 

UW/ullwf./wll [!UJJf npn2ht (5.1 )-(5.J) }ufiqp J, nput 

B(O) ={as', ... ,as• } u4q~Ciw4wCi PnlllWUlpt.qJ, fihCiJ:![! (ph J,Ci~1.4bu 

npn2bt BCO> fihfil!I!, Ulh'u, §7): 

-RwJJ 1: nrn2h1, [!UUl fihppw4wCi B(p) pmuw1nph1J, fihCiJ:!J,, a i 
(j = 0,1, ... ,n) qh4l.llnpCihpJ, qbp1mbmp1wCi xlP>, (i = l, ... ,m) 

c+npbw4J,gCihp[!, (5.2) fiwqwuwpmuCibpJ, fiwuw4wpq.[! fibCiJ:!WJJ,Ci 

x., , ... ,xs. wCifiWll.ll CihpJ, Ci4wl.lluwup 1mbb1m, J,u4 bph p:?. 1, 

fiw2qnqw4wCi 1nhuw4bl.llJ,g wqb1J, fiwpuwp 

x<.P) = 
I) 

x<p-1) 
I) • k • 01 <P=-i> ,, = ,J = ' , •.. ,n 

xkl 
x<p-1) 

(p-1) kj (p-1) • k . - 1 xij -~xil ,, ::t: ,, - , ••• ,m 
Xkl 

wfi11-pw11-wp3. pwCiw3.1..i.J, uJ,~ngnq (Ulb'u, (5.11 rI!): 
,n 

n 2· ' ,11- <P> - ~ <P> . N . 
-,=-.UJJ[ • <.,W2'1.1.tl Ai - i£;/s,xij -cj, J E . 

(6.1) 

(6.2) 

-RwJ[ 3: nrn2b1 M(p) = UIA<j') < O} pwqump1mfi{!: bpb 

M<P> = 0. w1.4w {!UUl fibCiJ:!w1J,Ci 1mbuwCi 01.41nJ,uw1mp1wCi 
fiWJUlWfiJ,2J,' 

x~P> = xiO , u.pu. J = s1 , ... ,s'" { 
(p) ..... 

1 0, hph j ::t: si,i = 1, ••• ,m,j = 1,2, ... ,n 

4nnpqJ,Gwl.llCibp mCibgnq fibG{!WJJ,Ci 1mbmuI! lftJ,GJ, 1wqwq.nt1G 1mbmu, 
,n 

J,u4 A0 = Les xf:' Gt.4wl.llw4w1),G 4>mG4gJ,w1J, wnwqb1wq.m1G wyutbJ;!. 
i=l I 

w1uJ,GJ:!Ci JuCi11-pJ, 1mbmuCi wqwJll.llqwb t: 

-RwJJ 4: bpb M<P> ::t: 0, w1.4w npn2ht R?> = {ilxt> > O}, j E M<P> 

pwqump1mGlibp[!: bpb R?) pwqump1mliGbp)lg q.nGb ub4{! 'lWlllWJ14 

t. w1.4w [!Ul.ll §5-)l 4-p11- 1buJ, (5.1) li1.4wl.llw4w1J,li cl:mG4gJ,wli pmnwl.ll-
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Jlhlr lntbnullihJlr pwq\Jntfc)!WU '4.JIW wUuwfi\JWUW~W4 t t[hpu.rg, U. 
JuU'lJlr fih111wqm11mlIU W'4.WJ1llltl.wb t, 12war TIJI w1a 1mbmll ~mar: 

-RWJ[ 5: bph RJP> :t: 0, j E M(p), Wl,4W U2tq M(p) 

pwqllmp1wUI! t4w1114wUn'l_ gwU4wgwb I Prtl, lt Wl'l pqrU 
(p) 

Xok Xo; 
fiwllwt4w111wuJuwUn'l_ (P} = 'l!:n <Pi l,4WJllwUnq npn2qwb k Pr'4.I!= 

xkl x 0 >OXil 

.f?WJ[ 6: Cl>nJuwprUht B(p) Jc)TilllW\llJIUlr fihU12r 0 51 qh4\11TIJI{! a 1 

'4.b4111npn'4. lt e(P) fihU12r fiwpu.wa 

B<p+t) = {a61 , ••• ,a .. •-• ,a1 ,a'••• , ... ,a••} pmnw111ph1r fihU12r fiwuwp 

4p4Uh112w11hJ1r fiWfTIJIJ}.W4wUmp1mU{! (u4uwb wnwfrU J!WUrg): 
bph (5.1)-(5.3) JuU'lrJII! qhpwbqn'l_ ~t. w1urU12U Upw fihU12w1rG 

1momlIUhprg lTilJIWJ2WUumJ1r fiwuwp xg> > 0, ru4 A, < 0, Wl,4W {!U\11 

X(p) 

/ (x<p+l)) = f(x<P>) -~ A<P> 
(p) I 

xkl 

pwawau.r (111h'u, (5.14)) fih2111 t fiwunqtlht, TIJI urllt4th12u U'l_WUw4n'4. 
npn2qwb fiWfTIJIJ}.W4wU fiwpu.wa fihU12w1ra 1momuUhpr fiwuwp 

f (x<p+l)) > f (x<P>) , p = 0,1, ... : (6.3) 

lf1mu 4n'l_urg, 12wUr np (5.1)-(5.3) JuU'lJlr fihU12w1rU 1momuUhpr 
Pr'4.I! '4.UJlfW'4.TIJI t, Wl,4W rpwprg \llWJIJ!UJI fiwpu.wa fihU12w1ra 
1mbmuUhpra fiwuwt4w111wuJuwUn'l_ (6.3) fiWfTIJIJ}.W4wUmp1mU{! 
Um1Ut4bu 4trUr '4.UJlfW'4.TIJ1: l,h\llU.WJ!WJI, '4.UJlfW'4.TIJI pqnq 
pwquw4p4Ump1mUUhprg fib111n 4wu 4npn2tlr 1wqwq.m1U fihU12w1rU 

1mbntU{! (hpp A j ~ 0' j EN' \llh'u 3-rq J2Wll{!}, 4wll 4pwgwfiw1111t1.r 

Ut4w111w4w1ra '1>mU4grw1r qhpu.rg wauwfiuwaw~w4 1rUb1m ~WU\11{! 
(111h'u, 4-Jl'l DWUf!): 

U.1u~rum{, 4wph1r t t4UT}.bt, TIJI gwU4wgwb ~qbpwbqn'l_ q.n 
JuU'lJlr fibwwqnwnu.t{! 4w'4.WJ1Vltlr uru~1h12u w1q.nprpt1r '4.UJlfW'4.TIJI 
pl{nq pwqllw4p4Ump1mUUhpr urfngnq: nr~huqr fiUwrwtlnr trUr 
rJ1w4wGwgGbt ur\1~1b12u w1q.nprpllr fihrpw4wa ( p + 1 >-r'l pwq\Jw-

'411'4Gmp1ntGf!, WJIJ}.bG f!GVlpl{wb gp+t> pm11w111pb1r fibUDr fiw\Jwfl, 

wGfirw<tb2w t mGbUw1 a i l{b'4111npUhpr tlhJllmbmp1wU x?> 

(i = l, ... ,m;j = O, ••• ,n) q.npbw'4rgGbpf! lt 0~111r\Jw1mp1wa fiw1\llwGr2ti 
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A<f (j eN) (lG.wfiwmw4wG.G.bp[! flU\11 B<P> fibG.52~: l,wpuwp t, np qbp-

1nu'Jmp1wG. x?) q.np<'Jw4pgG.bp[!, ~.<J> q.G.wfiwmw4wCiCibp[! u fuCi'lJlP wu 

1.4wpwubuipbp[! wuq,mp 3u.nq G.bp4w1wgqbCi, w1u1.4bu 4nt4wb, upu-
1.41bgu wrumuw4p upfngnq: \,4wpw(lpbCig p-Jl'l pwquw4p4Cimp1wU[! 

Rwuw1.4wmwufuwG.n'l. [!Cipwgp4 upuunbnu wrumuw4p 4wnmg4wbg[!: 

-I 

a·• c,. 

a'2 c,2 

... ... 

a'• c,. 
... ... 

-s a. c,. 

A 
J 

-0 a 

Co 

X10 

Xz,. 

... 
x"° 
... 

Xmo 

Ao 

Cl 

XII 

Xz1 
... 

Xiii 

... 
x,,.. 

A I 

-,r 
a 0 

Cz ... c, . .. c,. 

X12 
... Xit ... x.,. 

Xz2 
... 

Xzt 
. .. Xz,. 

... ... ... ... . .. 
Xu ... Xu . .. x .. ,. 

... ... ... ... . .. 
x,,,z ... Xm1 ... 

x'"" 

A2 ... A, . .. A,. 

QCipwgp4 upu1.41bnu w'l.1muw4p wnwfpG mn'l.mu <+Jltlw<'l bCi -1 
PP4I!, G1.4wmw4w1pa ,l>mG4gJ,w1J, c0 wqwm wCiT}.WU[! u. c1,c2 , ••• ,c,. 

(lnpbw4pgCibp[!, pu4 qbpfpCi mn'l.mu' [!Cipwg),4 RhCigw1),Ci 1mMwGf! 
fiwuw1.4wmwu)uwCin'l. Ci1.4wmw4w1pCi ,l>mCi4g),w1p A0 wpdbg{! u Wlfl. 

fibCigw1pCi 1mMwCi 01.4m),uw1mp1wCi fiw1mwCip2p Ai,··., A1, ••• , A,. 

(lCiwfiwmw4wGCibp[!: 
U.'1.1muw4J, "R" u1mGw4mu U24w<'J bCi fibppw4wCi pmnwuipb1J, 

fibCigp nt wCi.1.1.fw1uwa 4wpq.w4npqw<'J ii'•, ... ,ii'• 4b4mnpCibp[!," cR "-p 

u1mCiw4mu' G1.4wmw4w1pa ,l>mCi4gpw1J, fibCigw1J,G q,nq,nfuw4wCiGbpJ, 

cs , •.• ,c, q.np<'Jw4J,9Gbp]!, J,u4 Rw2nJ1fl. lTilJIWQWCi~mp iij -pG Rwuw-• . 
1.4wmwufuwGn'l. u1mGw4mu q.pqw<'J bCi iij (j = 0,1, ••. ,n) 4b4mnp), 

4bp1mbmp1wGxii q.npbw4J,gGbpG ]!U\11 f!Gpwgp4 ii11 , ... ,ii'• fibCigJ,: 

4,bpfpCi "O" u1mGw4{! 1pwgqmu t u),w1a w1G mnribpp x;0 lxu 

fiwpwpbpmp1mGGbpn4, npnCin fiwuw1.4wmwu)uwGmu bG [!Cimpqwb ii1 

u1mCiw4p xu fl.JIW4wCi mwppbppCi: 
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~wuwnm11w'4}1 Glfwpwq.phGJ2 phptl_wb u}luunh12u wrumuwlf }1 u}lfn­
gntl_ fiWfTIJlfl. (p + I) -pq pwquwlfp 'If Gm1a1wG[! fiwuw~wmwuJuwGn11. 

u}lu~1h12u w11.1muwlf U umwGw1m h11.wGw'4[!: bG1awqptG12' [!G]awg}llf 
u}lu~1h12u w11.1muw'4}1 tl_hpf}1G mn11.mu q.n1m1a1ma mGJi q.nat uhlf 

w1G~}lu}1 A. 1 < 0 q.GwfiwmwlfwG, np}1G fiwuw~wmwufuwGnJJ. a1 -}1 

u1mGw'4}1 Xu (i = 51, ••• ,sm) tatl.hp}lg q.nGh uhlf[! qpwlfwli t (fiwlfwnwlf 

qh~12mu, hph Ai ~ 0 , j = I, ••• , n '41..!Ju l:ital:i A1 < 0 , uwlfw1G x;1 :5: 0 , 

i = s1 , ••• ,sm, w~w Ju.Gqp}l fihmwqnmmua wtl_wpmtl_wb lftJiGhp): "() " 

u1mUw'4mu u1wgtl_wb tatl_hp}l Utl_wqwq.m1U}1G fiwuw~wmwuJuwUn11. 

k -pq 111n11.Ji a•• tl_h'4111np[! qinfuwp}1Ghtntl. a1 tl_h'4111npntl_' lfmUhGwGJ! 
fiWfTIJlfl. pm11w111ph1}1 fiwpli.wG fihG12[!: "lwpq t, np (p + 1) -pq 

uJ,u~1h12u w11.1muw'4J, wnwf}1G 111n11.I! lfuUw wUqinqinJu, "fl" u1wa a'" 
fihU12w1J,U tl_h'4111np[! lfqin]uwp}1Ut1_}1 a1 tl_hlfurnpntl_, "cfi" u1wa c. 

I: 

q.npbwlfJign c 1 -ntl., J,ulf w11.1muw'4}1 uGwgwb mwpphp[! '4fiw2tl_wp'4tl_l:i(i 

uJ,u~1h12u wrumuwlf}l clli.wqinfuuwG (6.1), (6.2) li. (5.14) pwUwclli.hpntl_: 

§ 7. U~qpGw~wG pmnw111ph1Ji fihGnJi npn2mul! 

bGpwqpbG12' mptl_wb t lfwUnUwlfwG mtu12}1 q."(J JuGqJip. 
n 

/ = "f,c1xi-. max 
j=l 

fl 

"f.aiixi = h;, i = 1,2, •.• ,m 
j=l 

(7.1) 

(7.2) 

x1 ~ O,j = 1,2, ..• ,n (7.3) 

U.nwGg [!GT).flwUpmp1mU[! Juwfu111b1m '4wpb1}1 t hGpWT).Jll:it, np 

h; ~ 0, (i = 1,2, ••• ,m): U.1u JuG'lJlP u'4qpGw'4wG pmnwmpb1}1 fibGJ![! 

q.lllUhtm fiwuwp u}lw<twuwUwlf 'lJi111wplfhGJ2 fihmli.1w1 o<twU'lwlf 
Ju.G'lliPI!. 

/ = -x,.+ 1 -x,.. 2 - ••• -x,.+m-. max 
n 

"f.aijxj +x,.+; = h;, i = 1,2, •.• ,m 
}=1 

xi~ O,j = 1,2, •.. ,(n + m) · 

(7.4) 

(7.5) 

(7.6) 
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-RwUJ, np xi =II, (j = 1,2, •.. ,n), x,ui = b;, (i = 1,2, ... , m) pqhp{! 

pw4.wpwpnu.r ta (7.5)-(7.6) uwfhJwUwqiw4n11.JahpJ,U u pmnwlllphtJ, 

1monu.rGbpJ, pwqump1wa qpw J s O, w1.-4w ocJwU11-w4 fuU11-J,pU mGJ, 

iw4.wq.m1G imomu: 

P,wg J, W!'l, fih2lll t \11 buGht, np ii'" 1 ,iin+ l , •• • ,an+ m uJ,w4. np 

4.h4lllnpGhpJ, fiwuwfumupI! ocJwG11-w4 fuG11-pJ, pmnw\llphiJ, fihUil t, u 
uu\11 w111 fihGilJ, a 1 (j = 0,1, ... ,n) 4.b4lllnpGhpJ, qhp1mllmp1wa x,1 

q.npllw4J,gGtpu fiw4.wuwp 4iJ,UtG a;i -J,: U1u1.-4J,unq, mataw1n4. 

pmuw\llpaiJ, fitGmi_' odwG11-w4 fuG11-tirI! 4wptiJ, t imllti uJ,u1.-41bI1U 

t11.wGw4nq u npn2ti J,U21.-4hu fmu. -I!, w1G1.-4tu ti a'• ,ii'2 , ... ,ii'• 

iw1.j_wq.m1a fihGI11!= \..4wpwq.phGI1 w1a pwqwpwp 1.-4w1uwGGhp{!, npnGg 
wn4w1mp1wG 11-t1.-4pnuI (7.4)-(7.6) fuG11-pJ, iwqwq.m1G fihGilf! (7.1 )-(7..~) 
fuG11-rJ, fiwuwp pmuw\llptqJ, fihGJ2 t: 

Unl /: np1.-4huqJ, (7.1)-(7.3) fuG11-pJ, JanlllW\llflhiJ, imllmuGbpJ, 
pwqump1mGI! 11-w\llwp4 aJ,GJ,, wGfipwcJh2\ll t l.t pwqwpwp, np 

fmax = 0: 

H U.Glif1wdlizmm~JmG: bGpw11-ptG12, np (7.1 )-(7.3) fuG11-pJ, 

JanlllW\llph1J, imllmuGbpJ, pwqump1mG{! 'lW\11Wfl4 2t, l.t (XpX2,···•xn) 

qh4\llnp{! w111 pmnw\llphiJ, 1mllnuiGhpJ,g uh4G t: U11111-t1.-4I1mlI fih2\ll t 

G4w\llti, np (m + n)-2wqiwGJ, ii= (x, ,X2,••••xn,o,o, ... ,O) qh4\11TIJII! 

(7.4)-(7.6) fuG11-pJ, pmnw\llphiJ, imllmu t, npla fiwuwp ](rj) = 0: lf1mu 

4n11.uJ,g. (7.4)-(7.6) fuG11-pla wuhG lila PntllW\llflhila 1mMwU fiwuwp 

f(xp···,xn+m> s O = f(ii): l,h\lll.twpwp, ii qh4\11TIJII! ocJwU11-w4 fuG11-rli 

iwqwq.m1G imomuG t, J,u4 /max = 0: 

Rwz/.Wf1Wf1nL~JmG: bUpw11-phU12' /mn = 0: U.1u 11-t1.-412mu w4Gfiw1\ll 

t, np (7.4)-(7.6) fuG11-pJ, iwqwq.m1U imllmul! 4mUbGw fib\lll.t1wi \llhUJ21!' 

ii" = (x"x2 , ••• ,x" ,o,o, ... ,0) : 

.gwai, np ii" qh4\llnpJ, 4nnp'lJ,Uw\11Ghp1! pwqwrwpnui ta 

ocJwU11-w4 fuU11-pla uwfiuwUwqiw4muGhplaU, w1.-4w 1/ qh4\llnpJ, 

Xpx2, ... ,x" 4nnp11-J,GwU1GhpU ti 4pwqwpwpbU (7.2)-(7.3) 

fiwuw4wpq.laG, npG t1 4U2wUw4J,, np fuU'lJlli pmnw\llphiJ, imllmuGhpla 
pwqump1mU1! 11-w\llwp4 2t: .J 
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l 2 b h f. 0 a aJ.. -I -2 -n lill : p mu= , w~w q.n1n1p1n1 n1 1, a ,a , •.. ,a 

qh4tnnpahpp pwq_ump1wat! ~wtn4wanri. o<twal').w4 ]uaT).pp a61 , ... ,,r• 
1wqwq.m1Ci fihan: 

H bph lmn = 0, w~w, pa~~hu tnhuwan, (7.4)-(7.6) ]uaT).pp 

1wqwq.m1a 1mMwa qhp2 pa m JlWTLWT).Jlp~ahp'(! fiwqwuwp 41paua 
q_pn1p, fihtnu.wpwp, hph ]uaT).PJlt! ~qhpwbqnri. t, w~w thtI'(! 6p2tn t: llu4 
hph Jua'lPJlt! qhpwbqnri. t, w~w apwa fiwuw~wtnwu]uwanri. 
fiha9hppg 1hup ~w1uwaahppa pwqwpwpnri. fiha9n 4wph1p t npn2ht 
qhp2wqnp pqnq upu~thnu au.wttin]ump1maahpp up2ngnq: 

U.1u~punq, 1mbh1nq (7.4)-(7.6) ouwal').w4 ]uaT).pp'(!' 4wu 
4fiw1tnawphpha9. np (7.1)-(7.3) Jua'lPJlt! pmnwtnph1p tmbmuahp ~map 

<]mas. :;t:O), 4wu 4npn2hGJ! w1a a61 , ••• ,as• 1wqwq.nqa fihant!, np'(! 

4pwqwpwpp thup ~w1uwaauppa: bq nwap np a0 qh4lllnpp 
qhp1mbmp1wa q.npbw4pgahpa nutn w1'l fihanp 41paua n~ 
pwgwuw4wa, w~w w1a 41).wnaw (7.1 )-(7.3) ]uaT).JlP fiwuwp 
pmnwtnph1p fihan: 

\,4wpwq.phan §3-p u4q_pmu T).ptnwp4qwb "anpuw1 4hpp" }uaflppa 
fiwuw~wtnwu]uwanri. q.u- Jua'lPJlt! 4wu Wl'l ]uaT).ppa fiwuwpdhn, 
4wanaw4wa tnhunntl 

f = Jx1 +2x2 +Sx3 -+ min 

{
Sox. + 20x2 + l80x3 - X4 = 2000 
6x1 +4x2 +Jx3 -x5 = 120 (7. 7) 
2x1 + Xi + X3 - X6 = 44 
xj ~ O; j = 1,2, .•. ,6, 

q.u- ]uaT).pp 1mMwa upu~1h9u hri.waw4[!: \,4wlllha9, np (7. 7) q.u­
tua'l-JlP x 4 ,x5 ,x6 ttinttin]uw4waahp[! wptnwfiw1lllmu ha 4hpwpwdap 

~wpmaw4wb u~ptnw4mgp, 4w1gpnuJp u. qplllwupaahpp attwq_wqm1a 
nwaw4mp1maahp pa qhpwq_ wagnri. uhbmp1maahp: 

(7.7) ]uaT).pp u4q_paw4wa pmnwlllph1p B<0> flhant! npn2h1m 
fiwuwp 1mbha9 T).pwa fiwdw~wtnwu]uwanri. odwal').w4 Jua'lPJlt! (lllh'u, 
§7) 4wu Wl'l ]ufiT).ppa fiwuwpdhn fihtnu.1w1 q.o ]uaT).pfl[!. 

J = ·", + x8 + x9 -+ min 

{
Sox. + 20x2 + l80x3 - X4 + x, = 2000, 
6xt + 4X2 + 2x3 - X5 + Xa = 120, 
2xt + Xi + X3 - x6 + Xg = 44, 
xj ~ O,j = 1,2, ... ,9, 

(7.8) 
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nplll U'l X7,41 ,X9 tfintfin tuw4wGGb:p{! UlfllllWfiW!lllTilli b:G' tab: r G2pwGnq 

b:G UjW4wu 4wpuw4p, wnt.l.m!lllP lt b:qpUjlllWgnpb:Gp fiwliw4gmta1wlip 
4b:pwpwdGp UUjplllw4mgp, 4w1gpmlip lt 4plllwlipGGb:pp G4wqwqm1G 

pwGw4mya1mGGb:p{!, pu4 f <t,mG4gpwG' app 4b:pwlllb:uw4Gb:pp 

wn4w1mta1wG UJWlliwGGb:pmli q6wpnqp (lib:4p fiwqwuwp UJW1liwGw-
4:uG qGb:pnq) uGG11w1pli lllwppb:pnq pw114wgwb 4b:pwpwdGp qpG{!: 

Utah !min = 0, 4G2wGw4p 4b:pwlllb:uw4Gb:pp fiwliw4gmta1wlip 

(wnwGg 46wpn4p uGG11w1pG lllwppb:pp) "Gnpliwt 4b:pp" tuG11pp 
UjWfiwG~Gb:ppG pw4wpwpn11 4b:pwpwdpG qn1mta1mG mGp, fiw4wnw4 

11b:UJpmli' b:tab: /min > 0, WUJW 4G2wGw4p 11pwGg fiwliw4gmta1wlip 

W!llUJPUP 4b:pwpwdpG qn1mta1mG 2mGp, w1upGpG' (7.7) tuG11rr 
tamllWlllflUlP 1mbnurGb:pp pwqlimta1mG{! 11wlllwp4 t, lt, fib:lllltwpwp, 

w111 tuG11rPI! 1mi'Jmli 2mGp: ~wqlib:Gp (l.8) tuG11pp a7 ,as ,a 9 lipwqnp 
4b:4lllnpGb:ppg pw'l 4wgwb tant!lWlllJlb:tr fib:Gpp G fiwliWUjWlllwu}uwGn'l 
upliUJtb:pu w'l1nmw4{!: 

fi 

-1 0 

-7 I woo a 

as I 120 

-9 a I 44 

Aj :!164 

0 

so 

6 

2 

58 

-2 a 

0 

20 

4 

I 

25 

-3 
a 

0 

180 

3 

I 

184 

0 

- I 

0 

0 

-1 

-5 a 

0 

0 

- I 

0 

-1 

-6 a 

0 

0 

0 

- I 

-I 

-7 a 

I 

I 

0 

0 

0 

I 

0 

I 

0 

0 

-9 a 

I 

0 

0 

l 

0 

() 

40 

20 

22 

W'l.lntUW~ 3.2 

U'lllwgqwi'J w1umuw4p p4w1pG lllWJlflUppG 4wpb:1r t lllWl 
"Gnpliw1 4lipp,, tuG11rr pnqwG11w4mya1wG{! fiwliWUjWlllWU}uWUTI'l 

pliwull1w1pG lib:4GwpwGmliGlip: U.'l1muw4p "a 0 "-pG fiwliwUJwlllwu­
tuwGn'l u1mGw4p fiw~np11w4wG b:pb:p pt.I.hp{!, u4uwi'J lip4pnp11pg, gnqg 
b:G lllWLPU lipw1G t.1.uwrnt.1.r uGG11w1pG lllWJlJlUJlP9 PW'l4wgwi'J 
4lipwpwdGp 4wnmg,lwbp{! (2000 liq UUJplllw4mg, 120 liq 4wigpmu, 44 
liq 4PlllWUpGGb:p), pu4 2164 tart.I.I!' w111 4lipwpwdGp fiwuwp 

i'Jwtuut.l.b:trP qmuwp{!: U.'l1muw4p "a 1 "-pG fiwliWUjWlllWU}uWUTI'l 
u1mGw4p fiw~np11w4wG b:plip tat.I.lip{!, u4uwi'J lip4pnp11pg, gm19 liG 
98 



111w(t1u 4bpwpwdUp llbf uUU1J.w1pU 111wpphpp w1a ~wlflwuwUw4UhpI! 
(SO uq. uu.ip111w4mg, 6 uq. 4w1gpmu, 2 uq. qp111wupUUbp), npnUu 4wph1p 
t qin]uwppUh1 1 4q. qwpuw4nq, pu4 58 PPi.lI! gm19 t 111w1pu W11J.UIPUP 
qin]uwppUuwU fib111u.wUunq 4bpwpwdUp ubf uUU1J.w1pU 111wppbpp 
qin]uwppUqwb ~wlflwuwUw4UbppU fiwuwu.iw111wu]uwUnTL bw]uubpp u. 
w11J. qin]uwppUuwa fiwuwp 1 4q. qwpuw4p qUp ~wqinq 4w111wpqwb 
bw]uup 111wppbpmpl'nal! ( 50 -1 + 6 -1 + 2 -1-1 · O = 58 ): 

U.1uu.ipunq, 111pqwb pm11w111ph1p 4bpwpwdUp ubf qwpuw4p 
1mrwuwallmJ1 1 4q.-p oq.111wq.npMwU 1J.bu.iumu 4bpwpwdUp qpw 
4w111wpqh1Pl! bw]uubpf! 4pfiw111qmu bU 58-nq: Uw4w1U qwpuw4p 
wnwqh1wq.m1U nwUw4mpi.mUI!, npnq 4wph1p t qin]uwppUh1 111pqwb 
4 bpwpwdUp uaari.w1p a UlWJIJI UJII!, ~p 4WJITITJ. 2000:50=40, 120:6=20, 
44:2=22 pl.{bpp 1mpwnwUllntJ1pg wqb1pU 1pUb1 (111b'u, wrumuw4p "(} "­
u1mUw4{!), nwUp np qwpuw4nq 4wph1p t qin]uwppUb1 uUUri.w1pU 
111wppbpp upw1a 4bpwpwdUp u.iwpmUw4wb nwUw4mp1mUUbpf!: 
\,uwa ub4UwpwUmp1mUUbp 4wpb1p t 1/lW\ 1-pa upuu.i1hnu WTl.lTilUW4p 
Uwu. u1mu u1mUw4Ubpmu q.pqwb pl.{w1pa ubbmp1mUUbppU: 

CwpmUw4b1ni.l 4bpwpwdGp llbf qwpuw4p oq.111wq.npMwG fib111u.­
wGnGhpp nGGwp4mu{!' G2hGn, np 1J.JIW ubf l.{wpuw4p wnwl.{h1wq.m1G 
pm11w111pb1p 20 4q.-p oq.111wq.npbmul! 4fiwGq.bgGp 4bpwpwdGp 4wnmg­
l.{wbnp w1Gu.ipup qinqin]ump1wG, np l.{fiwpnl.{p 4w1gpmuG wupnrt­
fntp1wup 4\fln]uwppGqp 20 4q. l.{wpuw4p u.iwpmUw4wb 4w1gpmunl.{: 

Spqwb a7 ,a8 ,a9 fihGup a8 l.{b4111npl! qin]uwppGhtni.l a1 

qb4111npnq, w1Gmfib.111u.' u111wgqwo 'ii 7 ,'ii 1 ,a9 fihGup a9 qb4111npf! a 5 

qb.4111npnq u., qb.pfWUjb.U, a',a1,a5 fibGup a7 l.{b.4111np{! a6 

qb4111npnl.{' 4u111wGwGp fiwpu.wG pm11w111pb.1p fibGi;ibp, npnGg 
4fiwuwu.iw111wu]uwGbG fib111u.1w1 b.pb.n upuu.i1hpu WT1.1muw4Gbpf!. 

fi 

-1 0 0 0 0 0 

a' .I 1000 0 -80/6 155 -1 

a i 0 20 1 4/6 3/6 0 

"9 1 4 0 -2/6 0 0 

Ai 1004 0 -8?J6 155 -I 

0 

50/6 

-1/6 

2/6 

S?J6 

0 

0 

0 

-1 

-I 

-7 a 

1 

1 

0 

0 

0 

(} 

I 1 

-50/6 0 1000/ 
155 

1/6 0 

-2/6 1 12 

-58/6 0 

W'lJnLUW~ .t3 
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fi 

-1 0 0 0 0 0 

-7 a 1 900 0 -5 155 -1 

-I a 0 22 1 1/Z 1/2 0 

-s a 0 12 0 -1 0 0 

Ai 900 0 -5 155 -1 

-1 0 0 0 0 0 

-6 a 0 36 0 -1/5 31/5 -I/ZS 

a1 0 40 1 2/5 18/5 -1/50 

as 0 120 0 -8/5 93/5 -3/ZS 

Ai 0 0 0 0 0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

25 

-1/2 

-3 

25 

-6 a 

0 

1 

0 

0 

0 

1 1 

1 0 

0 0 

0 -1 

0 -1 

-9 a 

1 

-25 

1/2 

3 

-26 

() 

36 

wrumuw~ 3.4 

-7 - 8 - 9 
a a a 

1 1 1 

1/25 0 -1 

1/50 0 0 

3/25 -1 0 

-1 -1 -1 

wrumuw~ 3.5 

a6,a1,as fibUppU fiWUWUfWUlWUJuwUn11. 4bpwpwdpU[! qtiwpnqp 

uCiUT).w1pU UlWJIJIUJI ~ti UfWJ1mUw4mu li. Upw qpw 4wU1wpqwo 

owJuubpp q.muwp{! qpn t (]min= 0): l,bU1li.wpwp a6 ,a 1 ,as, fibUp{! 

(7. 7) JuCil).JIP pm11wU1pb1p fihap t, nppU fiwuwUfWU1wuJuwUnJJ. 
UpUUf\UJ2U W1\.lTilUW41! 3.5-pl). WTJ.1muw4p9 UU1WUw1m fiwuwp 
pwqw{twa t qbpw4wUq.U~1 4bpwU1buw4Ubpp ppw4wa q.Ubp{! li. 

fiw2qb1 Wll). q.GbppG fiwuWUfWU1wuJuwUn11. A0 ,Att···•A6 pqbp{!: 

fi 

-1 

-6 a 0 

;• 3 

as 0 

AJ 

100 

-o a 

0 

36 

40 

120 

120 

3 2 . 

0 ~1,s 

1 2/5 

0 -8/5 

0 -4/5 

() 

5 0 0 0 

31/5 -I/ZS 0 1 36:31/5 

18/5 -1/50 0 0 40:2/5 

93/5 -3/ZS 1 0 120:93/5 

29/5 -3/50 0 0 

wrumuw~ 3.6 



U.1u~J,um,l, (7.7) ]uGrwJ, a6 ,a1,a5 JanlllWUlJlb:tJ, fib:GgJ,G 
fiwuw~WUlWU]uwGnJJ. uJ,iI~tb:QU WJJ.lTilUW4[! 4mataw fib:UlUlWl Ulb:UQ[!. 

U.JJ.1muw4 3.6-mu 4b:pwpwaGJ, 4wnmgqwbp[! pGmyawq.pnJJ. "a 0 " 

u1mGw4J, yaqbpJ,g fibuiLmu t, np 4b:pwpwaJ,G[! ~wpmGw4mu t 40 4q. 
qwpuw4, npJ, fib:uili.wGgnq 4bpwpwaGJ, uti qJ,UlwuJ,GGbpJ, 
~wfiwGiqnJJ. Gqwqwq.m1G gwGw4mya1wG[! q.b:pwqwGgnJJ. ub:bmya1mG[! 
36 uq. t, 4wt9J,nniJ,G[!' 120 uq., J,u4 q.J,G[!' 120: U.nqnt!l.ll[! pGmyawq.pnJJ. 

"ci 2 " u1mGw4J, yaqb:pJ,g fib:l.llli.mu t, np 1 4q. wnqm1l.llt! 4wpnJJ. t 
tjrn]uwpJ,Gbt 2/5 4q. qwpuw4J,, [!GTJ- npmu 4b:pwpwdGmu \l_J,l.llwuJ,GGb:pJ, 
fiwll_b:tnt]lTJ-[! 4w6J, 1/5 uq.-nq, 4wt9J,muJ,G[!' 8/5 uq.-nq, J,u4 WlTJ-
41nJuwpJ,Guwa fib:l.llli.wGgnq 4b:pwpwdGJ, qpw 4wuiwpqwb bwJuub:p[! 

4w6b:G 4/5 uJ,wq npnq: bq.J,~uiwgnp b:G[! pGmyawq.pnJJ. "a 3 "-J, u1mGw4J, 
yaqb:pJ,g fib:l.lll.tmu t, np 1 4q. b:q.J,~uiwgnpbG[! 4wpnJJ. t 41n]uwpJ,Gb:t 
18/5 4q. qwpuw4J, (4b:pwpwaGJ, ub:i oq.uiwq.npbll_b:tJ,Q qwpuw4J, 
gwGw4mya1mG[! 4GqwqJ, 3,6 4q.-nq), 31/5 uq. qJ,uiwuJ,GGb:pJ, li. 93/5 uq. 
4wigJ,muJ,, J,u4 W!TJ- 41n]uwpJ,Guwa fibuili.wGpnq 4b:pwpwdGJ, qpw 
4wuiwpqwb bw]uub:p[! 4Gqwqb:G 29/5 uJ,wqnpnq: 

{ii 6 ,ii 1 ,ii 5 } fib:GgJ, a6 qb4Ulnp[! 41n]uwpJ,Gbtnll_ a3 qb:4uinpnq' 

4ul.llwGwGg fibuili.1wt uJ,ti~tb:pu WJJ.1muw4[!. 

fi 
-1 0 3 

-3 a 5 180/31 0 

ii I 3 592/31 1 

-5 
a 0 12 0 

Ai 2676/31 0 

2 

-1/31 

16/31 

-1 

-19/31 

-3 a 

s 
1 

0 

0 

0 

-4 a 

0 

-1/155 

1/310 

0 

-7/310 

0 0 

0 5/31 

0 -18/31 

1 -3 

0 -29/31 

wrumuw4 3.7 
t1a~~b:u uibuGmu b:Gg, 4b:pwpwaGJ, 4wnmgqwbpJ, gwG4wgwlJ 

41n41nfumya1ma fiwGq.b:gGmu t 4bpwpwdGJ, fiwuwp 4wuiwpll_b:tJ,Q 
llwJuub:pJ, w6~ fib:l.llli.wpwp, l.llpqwlJ fib:GpJ,G fiwuw~wuiwuJuwGnrt 

x; = 592 I 31, x; = 0, x; = 180 I 31 qb4l.llnp[! 1wqwq.m1G tmllmua t. 
J,u4 2676/31 =86,32-[!' Gqwqwq.n11G llwJuu[!: CwpmGw4btnll_ JuGqpJ, 
fib:uiwqnuimu[!' npn2b:Gp §3-mu pbpqwlJ "Gnpuwi 4bpJ," JuGqpJ,G 

fiwuw~wuiwu]uwGnq bp4w4J, JuGqpJ, y; ,y;,y; 1wqwq.m1G tmllmtl[!: 
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~wqwuwpw42nmp1wCi phnptnif'I fiwuwiiw1Ci (uih'u, §3) 

wCifipwcth2U1 t li. pwq WJlWJl, np y:, y;, y; qh4uinpJ! pwqwpwpf'I 

fibui L.1w1 fiwuw4wpq.f'I Ci. 

4wu 

(50y1 + 6y2 + 2y3 - J)x; = 0 
(20y1 +4y2 + y3 - 2)x; = 0 
(180y1 + Jy2 + y3 -5)x; = 0 
(6x; + 4x; + 3x; -120)y2 = 0 
Yi ~ 0, Y2 ~ 0, YJ ~ 0, 

{

50Yt +6yl + 2y3 = 3 
20y1 +4y2 + y3 ~ 2 
180y1 + 3y1 + y3 = 5 
Y1 =0 
Yi ~ 0, Y2 ~ 0, YJ ~ 0 

fiwuw4wpq.f'IG: 

bp4w4f'I JuG'lJlf'I 1wqwq.m1Ci 1mbmuJ! 41f'1Gf'I y; = 7 / 310, y; = 0, 

y; = 29 / 31: Uw G2wGw4nuI t. np 4hpwpwdGf'I ~wpmGw4h1f'lp 

4w19f'lnulf'I Gqwqwq.m1G pwGw4mp1wG w6J! if'I fiwGq.hgG}I 4bpwpwdGf'I 
q.Gf'I wtif'I: tiGi qbpwpbpmu t 4bpwpwdGf'I ~wpmGw4h1f'lp 
u~f'lu,w4mgf'I li. qf'luiwuf'IGGbpf'I Gqwqwq.m1G 12wGw4m111mGGbpf'IG, 
w~w 'lJlWGgf'lg lTilJ1WJ2WGiJntJ1f'I Gtl_wqwq.m1G pwGw4mp1mGGhpJ! ±1 
uq.-nq lflnqm)uh1m flb~pmll 4bpwpwdGf'I Gtl_wqwq.m1G q.f'IGJ! 
fiwdww~wuiwu)uwGwpwp 4lfln)utlf'I ±7 /310, ±29 / 31 df'lwqnpntl_: 

§ 8. luGl'}.}IJIGl:ip '1 ttwpctntpJntGGl:ip 

lmbh1 fibUlu.1w1 q.l] JuG'lf'IJ1GhpJ!. 
1. SlbnGwp4mp1mGG f'!Jl bphp uibuw4 uwfidwGwlflw4 

nbumpuGbpntl ~wuipwuuitl_nur t WJ1U1WflJ1h1 bp4m uibuw4 
WJ1U1WflJ1WGp, npnGgf'lg 1mpwpwGiJntJ1f'I fiwdwp 4wph1f'I t oq.uiwq.npbh1 
bp4m UlWJlpbp u,b)uGn1nq.f'lwGbp: npn2b1, pb TIJl WJ1UlWflJ1WGpf'lg f'IGi 
lllhju.Gn1nq.f'lw1nq L. f'IGU!WG ~b111p t WJ1111WflJ1hl, np~buqf'I u~wuqhtf'IP 
2wfim1pJ! tf'IGf'I wnwqh1wq.m1GJ!, bpb fi'U•!111Gf'I bG 1mpwpwGllntJ1 
111b)uGn1nq.f'lw1ntl df'lwqnp WJ1111WflJ1WGJ2f'I fiwdwp nbumpuGbp}l 
bw)uuhpJ!, u~wuqh1}lp 2wfim1pGbpJ! 1.t nbumpuGbpf'I ~w2wpGbpJ!, 
npnGp pbpqwb bG 3.8 wrumuw4md: 
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rl>humpu U'j,wqnp wp111w11-pwUQj, 4.pw 4w111wp4.n11. owJuu[! frhumpu· 
Uhpj, 

"U." wp111w11-pwUQj, "A" Wfl\11Wl'].pWUQj, 1.4wzwr-
LnW tlnw Uhp[! 

I 111hJuUn- II 111hJuUn- I 111hJu- II 111 hJu-
1nuhw 1nuhw Uninuhw Un1nuhw 

tlhQhUw s 4 3 2 100000 
wpyTJ. 3 4 8 8 12000 
W?luw111nn 1 I I 1 20000 
lf],wi.J.nr 
wp111w-
'lrwCie],g 
uuiwui.J.l.i],e 

40 so 80 70 
,wfinui&n 

wruntuwy .,.8 
2. tip Plnt~hpg wuuw4w(i fiwui4wguh1ml 4 u1u. 11pw1r 

3.hnuwp4ntJa!Til.UI! gwu4wunt1.i t qnqwqqh1 PP wpuiwqpwCig[!' 
oquiqh1nq fihnmuuiwuibunqa1mupg L. nwqpn1pg: U.1q qmuwp{! 1.4buig t 
hp4m op1h4uiuhpp up~L. WJUUjUU pw2fuh1, np qnqwqq[! wuiwfin~p 
3.hnuwp4mJa1wu wpuiwqpwGgp wnwqh1wqm1u ppwgntti[!: ~w1111Cip t 
np fihnmuuiwuihumJa1wup L. nwqpn1nq qnqwqqp uh4 pn1.4bCi wpdb 
fiwuwuiwuiwufuwuwpwp 20000 L. 2000 qpwu: 'i.Jwfunr11 
dwuwuw4w2p~w(ip y,npd[! 4.4w1mu t, np fihnmuuiwqn4.wq11p ub4 
pn1.4hCi. lu1.4wfinqmu t ZS wuqwu 2wui wpuiwqpwugp ppwgnn.i. gwCi 
nwqpnqnqwqqpu[!, pw19. iuw1wo qpwu, 3.hnuwp4ntJaJntCiI! npn2t1 t 
nwqpngw(ig(i oquiwqnpbbt 2 wCiqwu wqh1p fiwowfu. gwCi 
fihnmuuiwui humJa1mCiI!: 

Oquiwqnpoh1nq fuu11p p ui hTJ. h4mJa1muuhpI!' 
• npn2ht qn\j_wq11pu fiwui4wg\j_nTJ. WlU qntuwpp UWfiUWCi[I, np[I 

qtpwqwugt1pu 1wtJ.wqnqu 1montu[! iP y,nfuqp. 
• npn2t1 w1u uiw1uwuuhp{!, npnugmu qntj_wqq[! 4wpb[p l 

ppw4wuwguh1 upw1u nwqpn1nq: 
3. ftwu4u pp mutgwo wqwui 11pwuw4wG up~ngGhp[! ljwpnTJ. t 

oquiwqnpbht hp4m Gwfuwqbhpp ,l>puwuuwqnpuwG fiwuwp: I ~Ci 
uwfuwqpb[! hpw2fuwqnpmu t Ghpqpmupg uh4 uiwpp wCig 
1mpWQ1"JUllntP 100 qpwup qpuwg 70 qpwu 2wfim1Ja, 2-pq uwfuwqpb[!' 
lTilPWQWUllTilfl 100 qpwup qpuwg 200 1lflWU 2wfim1Ja. pw19 b.pljm 
uiwpp wug: 1-pu uwfuwqpO[! 4>puwuuwqnph1m 11h1.4gmu Cib.pqpnnfuhp 
4Wf1Utp t 4Wl11Wf1Ul WUUU lllWflp, pulj 2-p11p 1lb.UjQntU' b.pljm lllWfl~Ci 
tfh4: 40 u1G. 1lflWU ljWUjpUIWl[! bpljm Gwfuwqbbpp upilt [!Ulll 
uiwppuhpp PUiUjU"u pw2fuht, np uuiwulJ.n'l. 2wfim1Ja[!, uhfl11pntuCihp[1 
4WlllWpqh1mg hphg lllWpp wCig, tpCip wnwtJ.h1wqm1G[1: 

4. 6wu4w1.4wlll aL.wtj_npnTJ. 4.wp1.4hlll[1 220 uu hp4wpmJa1wup 
UUUlWTJ.lW dnTJ.hppg ljuipmu t CJO. 100. 120 uu hp4wpmra1wup dnTJ.tp: 
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'-lwqub1 lfU1puwa wnwqb1 G~wUlw\fwfiwpuwp Ulwppbpwlf Gbp, 1.t 
q.U1Cib1, Jtb np UlWppbpwlfnq 12wG}I 3.n11. ~bUlJ2 t lfU1pb1, np~buq}I 
lfnpmuU1CibpI! 1}1G.bG Gqwqwq.m1G, bJtb fiw1U1G}I t, np qwp~bU1}1Ci 
wGfipwdb2U1 bG G2qwb 3.n11. bp}I fibU1u.1w112wGwlfmJt1mGGbpI!. 

1-}lg 300, Il-}lg' 500, 111-}lg' 600 fiw\11: 

5. !lbnGwplfmp1mGI!, npl! ~wU1pwuU1mu t b}lpwG}I wGm2b11. bG, 
.~wpU1wqnpqb1 t ubqnG}I I!Cipw912mu ~wU1q}lpwU1m}IG 
uwU1wlfwpwpb1 0,18\11 i1'P, 0,8Ul 2bu ll 1,2Ul umpwpw: l,mu12I! lfwpb1}1 
t 3.bnJ2 pbpb\ lJ.pwq.wbnUICi}I lfwu lJ.pt.fwq}lp}I t.fwpqbpntt.f (ublf 
U1nGGw1}1 fiwuwp qtiwpb1nq fiwuw~w\llwu]uwGwpwp' 110 fiwq. ll 100 
fiwq. 11-pwu): <l>np3.I! gm19 t U1qb1, np U.pwq.wllnU1Ci}I uwpq}I b}lpwGti 
ublf UlnGGw1}19 U\llwgqmu t 0,03\11 i1'P, O,l\11 2bu 1.t 0,48Ul umpwpw, 
}lulf U.puwq}lp}I 2p2wG}I b}lpwG}lg fiwuww~Ulwu]uwGwpwp' 0,01, 0,21.t 
0,3: npn2bt, pb 3.bnGwplfmp1ntGI! n'p uwpq}lg }IGu;~w·a b}lpwG q.G}I, 
np~buq}I ~wUlqbpI! lfwUlwp}I Gqwqwq.m1C bw]uumuGbpnq: 

lfwpqbp}lg ublfmu b}lpwG}I q.}IGI! wupwq.pb1nq, }lulf u1mumu 
qinqmJubtntl npn2bt' b"pp t G~w\llwlfwfiwpuwp fimu12 3.bnJ2 pbpb1 

• d}lw1a U.puwq}lp}I uwpq}lg, 
• u}lw1G U.pwq.wbnU1Ci~ uwpq}lg: 

6. l,pm2wlf b11. bG}I "U.G}I" ~wpp }I lfwG, np }I lfwpn11.mp1mGI!_ 
fiGwpwqnpmp1mG t U1w1}1u ublf wuumu wpU1w11-pb1 5Ul fipm2wlfb11.bG, 
~wU1pwuU1qmu t wpU1w11-pb1 2nlfn1w11- 1A. lfwpwub1 w1G~}lu}I 
fiwpwpbpwlfgmp1wup, np wnwqb1wq.m1G}I fiwugG}I }Ip 2wfim1Jt1!= 
Omlfw1}1 mumuGwu}lpmJt1mG}lg ~wpqqh1 t, np 2nlfn1w'l}I 
~wfiwG2wplfI! ublf wuumu 2 U1nGGw1}19 wqb1}1 ili t}IG}I, tiulf lfwpwub1 
lfu~wnq}I 3 U1nGGw1}19 ni ~wlfwu: q.UlGb\ 2nlfn1w11-}I ll lfwpwub1}1 
wptnw11-pmJt1wG 1wqwq.m1G RWCiwlfmp1mGGb'f'II!, bpb' 

• bplfm wpU1w11-pwU1buwlfGbp}I ublf U1nGGw1}19 uU1wgqn11. 
2wfim1pGbpI! fiwqwuwp bG, 

• 2nlfn1w'l}I ublf 111nGGu,t1}19 uU1wgqn11. 2wRm1PI! 1,5 wGq.wu 
wqb1}1 t, 12wa lUl lf1.µpwub1}1 }lpwgntu}lg uU1wgqn11. 2wfim1PI!, 

• fiwuw~wU1wu]uwG 2wfim1pGbp}I fiwpwpbpmp1n1GG t 3:5: 

7. U~wnmrn lfwpwq. ll ~wG}lp q.Gbtm fiwuwp lfwpn11. t }Ip 
blfwuU1}19 fiwU1lfwgGb1 wuuwlfwG 5 fiwq. 11-pwu}lg ni wqb1}1: 'llwGJl}I 
llblf lf}l1nq.pw1IG wpdb 1,3 fiwq., }lulf lfwpwq.}IGI!' 1,4 fiwq. 11-pwll: 
U~wnTI'l.I! 1mpw12wGllntP tnhuwlf }I 1Ipb'f'IJ21'9 oq.1nwq.nJ1lJn11I t 
wlluwlfwCi 1,5\fq.-}lg ni ~wlfwu: q.UlGbt u~wnuwCi w1G Ulwppbpw~I!, 
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0 < lx•o < •x} 
l 5 t.rz - •x 
z5tx+ 1x 

0 < tx•o < •.r} 
15tr-lxy 
15 txy + 1.r 

O < tr'o < •r} 
SI 5 tr- lxt 
ll 5 Zxl: + ·~ 
£ 5 zx+ 1x-

nm +- txy+ 1x- (£ nm+- tr+ lx(z DID+- txy+ 1X?(l 

: }luum9lllmtn nmtehutJ.mtflmnmpymnnm t{tm46tJ.!J1Ut 
nt{tmtJ.mlllmtnn mll}l nmtehupbmd 41.hmp1uq1ul (d '}luum9lllmtn 1Ul1:mt{l 
l'J.llmtllm1J i1!)1Utehupbmd 41.h:l.!)plUQlUl (m m!)q!)lU t{l l\1UQ1Ul illJl{1J!)fll 
:llqnp1uq1ul dpmtehupbmd }lt{eJnm (d '1'1UQ1Ul tJ.mt{p (m mnqn1utJ. ill11{1Jnn( 
p1u<ftnq1J Bnullu 'illlqn<fqpllm ntm t{lllllqpmllmtn y lqZullu ,ilp1un 

-mdmntJ.qp nmtJ.mtflmlmlltJ.llq t{llq!)llt{1Jnn( .Q'b }lulqqllubmtllbQ 

:o 5 tr - Ix 5 I -} 
£ 5 tr+ 1x 5 O 

z5Zx51 
£ 5 1r 5 l 

D!W+- tr+ 1x(6 

0 < tr•o < 1x} 
Ol 5 Zxz - lxs 
Ol < txz+ lxs 
z5tr+ 1x-

0 < lx•o < •x} 
r5trz-lx5z 
z5tr+lx51 

DID+- tx- Jx(8 

0< tx} 95Zx+Jx 
9 5 txr- lxz 
lt 5 txL+ lx9 
l- < tr- 1x 

O< tx'o< ix} 
tl = Zxg+ lxt 

95Z:x-lxz 
i, 5 trz + 1x-

um +- tr- 1X? (L 

o < tx•o < 1x) 
8l 5 trt,- lxL 
ll 5 txr- lxt 
i,5txz+ 1x­
OI < txz+ lxs 

D!W +- lxz + Jx(9 um +- tx + 1rt, ( S DID +- trr + •xz ( t, 

O< zx'o< 1x} O<tx'o< 1x} Ol 5 txz + 1xs I< tr- lxz 
O 5 t.rz - 1xs O < tr - •x 

01 < lxz + 1xs l 5 tr+ lxr 
l 5 t.rz + 1x - I 5 Zxi + •x 

0 < Z:x•o < Ir} 
J5tr- 1x 

£ 5 tx-1.ri 
l < tr+ •x 

D!W +- tr+ Ix(£ nm+- tr+ lx(z D!ID +- tx[+ Ix([ 

·nqllutflmlmlltJ.llq lqq1ul illlqnllt{unn( lmt11lllq7 

:!)lUtllmtllnmy mnp iln t{b 
t{llnmtn tJ.nt{ 'ltu-%z mnmtJ.nmeJ ilbmllmtJ. qeJq 't{}lllmtllmtJ.tJ. ~n .. 4 

:nq n llqnn1utel1UtJ.mnm<1 4 llnmtn 'I. t{bmllmtJ. 

u-lx• 1x uqtlllJU '!)m461'J.!J1Ut tr[+ 1Xl = (lx' 1X)S ,!)mteJ1ul1ml'J.mtllbO 
41.tuumtnn p1U}l6nmy .::i. t{!)t1Ubmlq}lmum p1U<ftnq1J t{llu 



4)x1 + 2x 2 ~ max 

j2x1 + x2 ~ 9 
X 1 - Jx2 S 1 
AX1 -x.., s -2 
X 1 ~0,x2 ~0 

7) x1 - A.\'.2 ~ min 

jx1 - 2x2 s 4 
XI -X2 S 6 
AX1 +x~ s 3 
x1 ~ O,x2 ~ 0 

9) x 1 +2x2 ~ max 

OlJ.llllj,uw1mp1wa fiw1lllwGJ,2J, uj,~ngnq ulllmq.tq x 0 q.wq.wpj, 

1wqwq.m1G 1momu 1],Ghl[! fihlllli.!Wl JuGTJ.J,pGhpj, fiwuwp. 

2) -.\'.1 - 4x2 + 7x3 ~ max 

jx1 - Xi -+ 7x3 = 2 
x 1 - 2x2 _+ 10x3 = 0 
x 1 ~ 0, J = 1,2,3 
.x0 = (2,1,0) 

4) X1 + Xi + X3 + X4 ~ max 

{

- ix. + X2 + X3 = 4 !xi+ X2 - X3 - X4 = 2 
Xi - 2x2 + X3 = 1 Xi+ 2xi - X3 + 2x4 = 3 
~I ~ 0, j = 1,2,3 ~j ~ 0, j = 1,2,3,4 
x 0 = (0,1,3) x0 = (1,1,0,0) 

Lmot1 fihlllu1w1 q:u JuGTJ.J,pGtp[I' u4q11Gw4wG pmnw111pt1J, fitGp 
qhpgGt1nq lllflqWO qh4lllnpGhpj, fiwtiwJumliJ!I! 

I) 2x1 +x2 +3x3 +x.i ~ max 

{
x 1 ~ 2x2_ + 5x3 - x~= 4 
Xi X 2 x 3 + 2X.i - 1 
xi ~ 0, j = 1,2,3,4 

(a 3 ,a"'> 
.1>) x1 + x 2 + 2x3 - X-1 + x 5 - x6 ~ min 

jx1 + 3x2 + x 3 - 3.~ + 4x5 + x6 = 6 
x 1 -x2 -x3 +x6 - 2 
x 1 ~ 0, j = 1,2, ••. ,6 

(a4. a5 > 
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2) x1 - 3x2 - 5x3 - x-1 ---> max 

jx 1 t 4x2 + 4x3 + X-1 = 5 
x 1 + 7x2 +8x3 + 2x.i = 9 
x 1 ~ 0, j = 1,2,3,4 
(iii ,al> 

4) x1 +x2 +x3 ~ max 

1
-2x I + X 2 + X ~ - 3 = 4 
x1 - 2x2 + .\'.3 - 1 
X j ~ 0, j = 1,2,3 
(a 2 ,a3 ) 



lmbht q.ty JuU1l'tiJ1GbJ1f!' TIJIUjbu h1w~b111w1]1U fihU12w1]lU 1mbnu.r 
qhJ1gUh1m,l UjW}UWUGbJlmU U2qwb .x0 -a 
1) Xi -3~ -5X3 -X4 ~ max 

{
Xi +4~ +4x3 +x4 = 5 
Xi+ 7x2.+8x3 + 2x4 = 9 
X; ~ 0, I = 1,2,J,4 
x0 = (1,0,1,0) 

3) Xi +2x2 -x3 +x4 ~ max 

2) Xi +x2 +x3 +x4 ~ max 

{
Xi + 3~ + X3 ~ 2X4 = 5 
2Xi - x 3 + X4 - 1 
X; ~ 0, i = 1,2,3,4 
x0 = (0,1,0,1) 

4) Xi+~ +x3 +x4 ~ max 

{

Xi + X2 + X3 + 3x4 = 3 
X1 + X2 - X3 + x4 = 1 
X1 - Xz + ~ + X4 = 1 
X; ~ 0, i = 1,2,3,4 
x0 = (0,0,0,1) 

lmbht q.ty JuGJlpJ1UhJ11! upUUjlhJ2U bJJ.wGw~nq 

{

XI + x 2 - x4 = 3 
X1 -~ +3x4 = -1 
2Xi +~ +X3 -x4 = 5 
X; ~ O, i = 1,2,3,4 

4) Xi - X2 + X3 + 2X4 ~ max 

{
x 1 +x2 +4x3 -x4 +x5 = 1 {x1 +~ +x3 +2x4 = 7 
Xi - ~ - 2x3 + X4 + Xs = 1 ~ + X3 + X4 = 5 
- Xi + X2 - 6x3 + X4 + Xs = 1 X3 - X4 = 3 
X; ~ 0, i = 1,2, ... ,5 X; ~ 0, i = 1,2,3,4 

~wq11ht fib111lA.1w1 q.u JuGJlpJIGbpp bp~w~]l JuUJlppUhJII! 
2) 2x1 - ~ + 3x3 +4x4 ~ min 

!
x 1 +~ +x3 +x4 ~ -2 
2x1 +Xz -x3 +3x4 = 6 
X1 + Xz - X3 + 2x4 ~ 10 
x 1 ~O,x2 ~ 0 

4) Xi + ~ + x3 - x 4 + 2x5 ~ max 

{
x1 +x2 -x3 +x4 +x5 ~ 1 
X1 - x2 + x3 - X4 - Xs ~ 2 
X1 + 2~ - X3 + 2x4 + X5 ~ 0 
Xi ~ 0, X 2 ~ 0, x 3 ~ 0 
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1
2x1 +x2 - 2x3 +x-' = 2 
x 1 +4x3 +x4 = 2 
x 1 +4x3 +x4 = 6 

{
x1 + 2x2 ~ 2 
x 2 +3x3 ~ 8 
x 1 +X3 = 1 
x, ~o 

l;p4w4p fuCiflppCihpp tp4pw~wi.fiw4wCi 4.hp1momra1wup t1.1wpqt1 
fit1.11L.1w1 fuCiflppGlipp 1w4.wqm1Ci 1mMwCi qn1mra1mGJ:!, L. trat 1momu 
mCitCi, q1.11Ciht CiUjW\llw4w1pCi ,l>mCi4gpwCihpp 1w4.wqm1Ci wpdhRCihp[l 

{
x 1 -x2 ;:- 0 
X 1 + X 2 -: :3 + X 4 - X5 ~ 2 
xj ~0,J-1,2, ... ,5 

3) x 1 + x 2 + 2x3 + 2x4 ~ min 

{ x 2 +x3 +x4 ~ 2 
x 1 +x2 +x3 +x4 ~ 2 

2) 2x1 - Xi + x 3 + 2x4 ~ max 

{
3x1 + 2x2 - x 3 - x4 = 2 
Xi+ 3xz.~X3 + X4 ~ 8 
X j ~ 0, j - 1,2, ... ,4 

4) x1 +2xi+3x3 +4x4 ~max 

{
xi + Xz -t: X3 + X4 - X5 ~ 3 
xj ~0,J = 1,2, ... ,5 

5) x 1 + 3x2 + x 3 + x 4 + x5 + 2x6 ~ min 

{
-x1 +x2 +x3 +x4 ~ 2 
x 1 + 2x2 .--=._x3 + 2x5 - x 6 ~ 8 
xj ~ 0, J -1,2, ... ,6 

6)x1 + 2x2 + 3x3 + 4x4 + 5x5 ~ min 

{
X 1 + x 2 + x 3 + x 4 + x5 ~ 2 
X1 -X3 +x5 ~ 6 
xj ~ 0, j = 1,2, ... ,5 

7) 6x1 + 3x2 - 2x3 ~ min 

lx 1 - 3x2 + 3x3 ~ -1 
2x1 + x 2 - 4x3 ~ 2 
X 1 ~ 0, Xi ~ 0, x3 ~ 0 

8) Xi -Xz -X3 -X4 -2X5 ~ min 

{ 2Xi +3x_2 -x3 +x4 +x5 ~ 4 
xj ~ 0, J = 1,2, ... ,5 

nrn2t1, rat X L. .v 4.h4tnnpCihpJ! WfllllTIR tnpqwo q,o- L. flpwCig 

tp4w4p JuCiflppCitpp 1wqwq.nqCi 1monnfGb'°pCi bCi 

1) x 1 + 10x2 +8x3 ~ max 

{
x1 + 4x2 + x 3 : 2 
X 1 + 2X2 - X 3 - 0 
xj ~ O,j = 1,2,3 

x = (1,0,1),.v = (9 I 2,-7 I 2) 
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2) -2x1 -Xi +4x3 -x4 ~ min 

{
x1 +6xi - 2x4 = 8 
2xz +X3 +X4 = 6 
x1 ~ O,j = 1,2,3,4 

x = (10,0,0,6),y = (-2,-5) 



3) Xi +Xi +x3 -~ max 

l2Xi +Xi +2X3 $ 2 
4x1 + 2.X:z + X3 $ 2 
xi 2". 0,J = 1,2,3 

x = (0,1 I 3,1),y = (1 I 3,1 I 3) 

4) Xi +4x2 +x3 ~ max 

{
5xi + 12x2 + 2x3 = 9 
3xi +1~:z +4x3 = 11 
xi 2". 0 J - 1,2,3 

x = (1,0,2),y = (3/ 14,1 I 14) 

Opn2h1, rah lllfltlWo tlhljmnpCihp~g n"'pCi t Cl.tr fuG11-pr iwtlwq.nqa 
imonni{!, hrah fiw1mGr t G1.4wmw4w1ra ,l>mCi4grw1r iwtlwq.nqG 
wpcth12I! 

1) f = 2xi - 3x2 +6x3 +x4 ~ ext 

{
2Xi +Xi - 2X3 +x4 = 24 
xi-x2 +2x3 2".10 
Xi+ 2x2 +4x3 $ 22 
xi 2". Oj = 1, •.. ,4 

x1 = (3512,1112,0), x2 = co,o,s,3,4) 
x3 = (0,0,1112,35),/"-"' = 68 

2) f = 5yi - 2y2 -6y3 +4y4 + 2y5 ~ ext 

{
2Yi - Yi + YJ + 2y4 2". 12 
3y1 + 2yz - 2y3 + 5y4 + Ys = 30 
- Yi + 3yz + 5y3 + Y4 ~ 16 
Y; 2". 0, i = 1, .•. ,5 

y1 = (5,0,0,1,10), .v2 = (0,0,0,2,20) 
ji3 = (4,0,4,0,26),/o1 = 48 

Oq.mwq.npoh1ntl hp4w4~mra1wa 
fuCi'l-~JICihpr fiWUWJI Ulllntq.ht lllfltlW<'i X 
t~Uhm 

2-p11- rahnphti{!' fihmL.1w1 
tlhljmnpr iwtlwq.m1Ci im<'imti 

1) x 1 + 6x2 + 8x 3 ~ max 

{
XI + Xi + 2x3 = 2 
x 1 - x2 + 3x3 = 0 
X; ~ 0, i = 1,2,3 

x = (1,1,0) 

{
Xi -Xi +x3 -x4 +xs +x6 :s;; 6 
xi + 2x2 - 3x3 + 4x4 - 5x5 + 6x6 s; 0 
Xi + 4Xz + X3 - X4 - X5 - x6 = 1 
Xi ~0,Xz ~ O,X4 ~o 

x = (0,0,1,0,1,-1) 

2) Xi +x2 +x3 + x 4 ~ max 

{
x 1 +x2 -x3 -x4 = 1 
X 1 + 2x2 - x3 + 2x4 $ 5 
x 1 ~ 0,x2 ~ 0, 

x = (1,0,1,-1) 
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IV. f'\.fiUltPbS OCIIStitrU.8\fU.\, lu\,f'\.J-iP\,bP 

f<}-t. p'al tlwiiwnnuJp, '4wtl ti'al llllt.uatJ.wb 
l.t.i2pwpw1pa nt pwpdp tlt.bwqnr,llntpjwa 

owaw~wpfi t.u na111pl:.t, - tlt.q 4~w111tlt.u dpw1a 
'-t_tipWTJ.WflclpTJ., tipti 4_lil'IWTJ.Wnawu la. 

nlllRTJ. !.'lPUUP lflnr,dntp1wa: 
tJ.2wplifig 

§ 1. O~Ul}niwguwG npn2 tuGflflflGlip qpw~Glip}I fiwuwp 

w) i.Jw{16WqnzJ(i nLTJ.nL /uu'}/1{1: 'l-}IU1WJ14bGp G = (V,E) opq.JIW<l>I! 

u. bCi.pwri-pbCi.p, np Ci.Jlw 1mpwpwGumJ1 (u, v) eE W'lh'lfi 

fiwUWUjWUlwu}uwGbgqwb t d(u, v) ~ 0 p}lq, TIJII! 4wG1.[wGbGp WTJ.li'l./1 

lif1f/Wf1nLpJmu (l/2/m): U'b.Gp 4oq.uiwq.nJ1bbGp UJl4WJlnl'PlntG pwn[!, 
~Ci.w1wb 1.liup liupWTJ.f1'1, np gwCi.4wgwb u, v, w q.wq.wpGb.Jl}I fiwuwp 
pwlf.WJIWJlqmu bG d(u,v)=d(v,u) li. d(u,v)+d(v,w)~d(u,w) 

UjWlUWCi.Ghp'(!: 

G=(V,E) opq.pw,l>}I uipqwb v0 ,vi,v2 , ••• ,v1 _ 1,v" m11.m 

liflf/WflnLpJnz(i 4wCi.qwCi.bGu d(v0 , v1 ) + d(v1, v2)+ ••• +d(v1 _1 , v") pJtlf.I!: 

Cwu, q.nJ1Mw4wCi. tuCi.ri-fiJICi.bJl fiwGq.nuJ bG G = (V ,E) opq.Jlw,l>mu 

UIJl\f.wb v0 li. "o q.wq.wpGbp}I fiwuwp v O -}lg "o w1G nt'lfiG q.uiGbtmG, 

nJl}l b.J14wpmp1mUG wub.Gw41npJ1G t (bGpWJ}.Jl\f.nuJ t, TIJI v0 -}lg u 0 nt'lJt 

q.n1mp1mCi. mCi.}I): 9li.w4bpUjlf.wb JuG'l-fiJll! 4wGl[wGhGJ! v0 -f,g u0 

l/Wf16wqm1u nLTJ.f,u qrnub:1m fuuTJ.ftfl: UuinJlli. 4wnw2wJ141.f.}I w1q.nJ1Jtpu 
GJlw bJ14wpmp1mGn fiw2\f.b.1m fiwllwJl: 

U.1q.nJ1Jtpu}l w2tuwuiwCi.u}l f!Gpwg12mll 1mJ1WJ!wGumJ1 v EV 

q.wq.wp}l lf.b.Jlwq.pl[mll t l(v) p}ll[. w1G v0 -}lg v q.wq.wp'(! WJIT}.bG q.uiwb 

nt'lm b.J14wpmp1mGG t: U.1u uilf.1wm 41n41n]ul[nuJ t v0 -}lg v wlf.btJt 

4wJ16 nt'lJt q.uiGb1Jtu: tiG~-nJl UjWfi}lg w1q.nJ1Jtpll'[! liqJ1w4wgGmu t, np 
WJIT}.liG q.u,Glf.lit t v0 -}lg v 4wJ16wq.m1G m11.JtG li. v q.wq.wp}lG 

\f.bJIWq.Jllf.wb l(v) G2mlll! wuli.u ~}l 41n41nful[m1.I: 
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{; = (V ,E) opqpwcfmuf v0 -f,g v ljwptiwqmJG mrzf,G qznGl:i1m 

Wfqnpf,plf[!'. 
UljqpGwljwG wpdl:ipGl:ipf, lf l:ipwqpmlf 

1-f,G JlWJf. v0 q.w4-wyaJ,a 4tpwq.p4nnl' t /(v0 ) = 0 -,aJ,4[l. w1u 

a2nnl'[l fiwtiwp4tim t fif,lfGwljwG (qmqmfuuwa tayaw4w it): U'awgwo 

v * v 0 q.wq.w-,aatpJ,G. 4tpwq.p4mti t /(v) =oc dwlfwGwljwlfnp a2mtl'[l: 

np1,4tu fiw~nJl'l gwnmu 11J,uiwp44nTJ. p q.wq.wya [lG11ma,nu tag 

Vo -a' p = V 0 : 

u 2 m If G lip f, ifm ifm /um If: 
2-pTJ JlWJf· 'l.J,uiwp 44 nul' t p q.wq.wya[l, np J, u1r111mGgn11l' 

{u I (p, u) EE} pwqtimya1wa[l 1,4w\/l4wGn11 1mrwewagmp u q.wq.wya 

11uiwamu t anp, dwlfwGwljwlfnp a2mu' min(/(u),/(p) + d(p,u)): 

3-pTJ JlWJf· d-wuwaw4w4np a2mu matgnT)_ q.wq.wyaGtpJ,g [la\/lpnul' 

tag w1a u • q.wq.wya[l, npJ, a2mua wutaw41ngpa t. l(u·) a2mtl'[l 

fiwtiwpmti tag fiJ,uaw4wa (fituiwq.w1mu i1.fin41nfu4n11) L. np1,4tu 

fiw~nr1111J,\/lwp44n11 p q.wq.wya I!a11mamu u· -I!' p = u·: 

lJ.lf wpznf, U{UJfif, npn2mlf ljwlf f/pf/Gmlf 

4-pTJ JlWJf. l:ipl:i p = u0 , w1,4w l(p) -a v0 -J,g u O 4wp6wq.m1G m11m 

tp4wpmya1maa t l.i. wiq.npJ,yaua w4wp\/lmu t w2fuw\/lwGg[l, fiwljwnwlj 
TJ.l:iU{pmtl 4tpw11wp<i 2-p11 gwnJ,a: 

U.1,4wgmgtGg, np a24wo wiq.npJ,yaua J,png q.\/lamu t v0 -J,g v 

4wp6wq.m1a mT)_m hp4wpmya1man: 
(! a11mGh ag, np Wl q.np J,yatl'J, w2fuw\/lwag J, np L.t 1.fintt mu 

fiJ,tl'Gw4wa a2muatp matG V. ~ V pwqtimya1wa q.wq.wyaatp[l, l.i. 

1mpwgwailmJl v E V1 q.wq.wyaJ, /( v) G2mti{! v0 -J,g v 4wp6wq.m1G 

mTJ.m hp4wpmya1maa t: 8m19 \/lwag, np wiq.npJ,fcttl'J, 3-r'l gwnmu 

I!auip4wb u· q.wq.wyaJ, fiwtiwp l(u ·) -[l 4iJ,aJ, v0 -J,g u • 4wp6wq.m1G 

mqm tp4wpmya1ma[l: 

byah v0 -J,g u • 4wp6wq.m1G mT)_m pninr q.wq.wyaGhp[l ( u • -J,g 

pwgJ,) l4W\/l4wamu ta V1 pwqtimya1wG[l, w1,4w u • q.wq.wyaJ, 

I! Guipmya1maJ,g fih\/l l.i.mti t, np l(u 0
) -[l v O -J,g u • 4wp6wq.m1a m11 m 

hp4wpm-,a1maa t: bph v0 -J,g ., • -I! 4wp6wq.m1a m11J,a 1,4wpmaw4mti t 
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u • -pg UlWflpbfl q.wq.wpUbfl V \ V,. pwqump1mUpg, w1.14w U2bUJ! w111-

m11.m V1 -pa i1.14WU14wUn11. wnw~pa' u1 q.wq.wp]! h. U4wU1bUJ!, "fl 

v0 -pg u· 4wf1tiwq.m1U m11.m Uf14Wflntp1mU]! liwqwuwf1 t v0 -pg 

u 1 m11.ri1 h. u 1 -pg u • m11.m bf14Wf1ntp1mUUbf1p q.muwf1pa h. w1a \flnl!fl 

it v0 -pg u1 4wf1tiwq.m1a m11.m bf14Wf1ntp1mUpg: 

u· q.wq.wpp ]!UUlflUWU 4wUnUpg libU1h.ntu t, nf1 l(u 0
) ~ l("t) h., 

lib\11 h.wpwfl, l(u0
) -1! Pfl"l! v O -pg u • 4wf16wq.m1G. m11.m bf14WflntpJntUU t: 

IJ.f,V1nr7mp1ma. J!WUp "fl wnw~Wf14qwb wiq.nf1ppumu 
liwuU1wU1mU q.UwliwU1w4wa uU1wgwb JntflWJ!WUi}ntfl u q.wq.wpp 

fiWUWfl l(u) -U Vo -pg U 4Wf1tiWQ.nt!U Til'l.nt bf14WflTilfit!ntUU t, WU4W 

1.14wf1q t, "fl v0 -pg 11-b1.14p pntnfl q.wq.wpUbfl U1wUnq 4wf16wq.m1a 

mqpUbfl]! q.U1Ubtnt liWUWfl pwqw4wa t wiq.nflppup 4-fll'}. J!WUP 
libU1 h.1wt ah.w\fln Jump1mal!. 

4 • -{l'I- JlWJf. lipli pn1np qwqwptilipf, ti2nu/Glifl'f! Rf,lltiwljwti liti, 

WUjW JnLflWJlWtiUnLfl qwq.wpf, ti2mll'{! Vo -f,g fJ.liUjf, WJfJ. qwqwp 

i{wptiwqmJti nlTJ_nl lipi{wpmp1maa t, u w1qnpf,pua w,fW{I/JlnlU t 
w2/uw1J1wtip'{!: l.wljwnwi{ fJ.liUfJlmll' ,f lipwfJ.Wfla 2-pfJ. JlWJf/lfr. 

G OflQ.flW~mu nflh.t q.wq.wppg 11-b1.14p uUwgwb q.wq.wpUbfl U1wUn11. 
4wf1tiwq.m1a mqpubfll! q.U1Ub1m wiq.nflppup w2JuwU1wUJ!1! 
1.t4Wf1qwpwUnq Of1pUw4: 

').pU1Wf14bUJ! a4wf1 4.1-mu U4WU14bf1qwb OflQ.flW~l!, nf1\IIU'l 
w11.b11.p 4"'1.l!Pa q.f1qWb PPlll! Uf1W Uf14Wflnlfitlntaa t (42pn]!), h. q.U1UbUJ! 
v0 q.wq.wppg 11-b1.14p uawgwb q.wq.wpUbfll! U1wUnq 4wf1tiwq.m1a 

m11.pUbf1p Uf14WflntfitlntU]!: 

,. 
0 
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U.nwfrCl J!Wnnur Vo q.wq.wpra qbpwq.yrqnut t (0), uawgwb 

q.wq.wpabpra' ( cc) ta. bp4JlTIJl'l J!Wnmu 'lruiwp4qmu t Vo q.wq.wp{!, 

npr WJl'llmaJ!mU uuiwgqmu t a4. 4.2-mu 1..4wui4bpqwb qr6w4{!: 

V3 q.wq.wpr a2mu{! wubaw1.tmJ!pa t, w1a wnta.u 2r lflnlfln]uqhim la. 

fiWfTIJlfl J!WllmU 'lruiwp4qmu t V 3 q.wq.Wp{! (4wuiwpqmu t 

wiq.nprpur 2-pfl J!Wlll! p = V3 flht4J;!mU): U.r'l1maJ;!mU anp a2n11.rabp ha 

uuiwamu v 4 (3) la. v 2 (5) q.wq.wpahpl! (a4. 4.3): 

'v2qwb, pw1g 2'lruiwp4qwb q.wq.wpahprg wubawlflnJ:!p a2mua 

mar V 4 q.wq.wp{!. w1a JlWnamu t fiwuuiwuima a2mu mabgn11., la. 

fiWfTIJlfl J!WllmU Jlruiwp4qmu t V 4 q.wq.Wp{! (4wuiwpqmu t 

wiq.np rPl.fll 2-pfl J!Wlll! p = v 4 flht4J;!mu): lJ.Jl'llmaJ!mu anp a2muabp ha 

uuiwamu v2 (4) li. v 5 (6) q.wq.wpat:pl! (a4. 4.4): 

v,(5) v,(5) 

v,(6) 

v,(2) 1 v,(2) 

~.43 ~.4A 
\,2qwb la. 2'lruiwp4qwb q.wq.wpabprg wubClwlflnl!Jl a2mua mar 

V2 (4) q.wq.wpJ!. Ull'l a2mua wnli.u 2r lflnlfln]uqhtm L. fiWfTifl'l J:!Wnmu 

riruiwp4qmu t V 2 q.wq.wp{! (anprg 4wuiwpqmu t w1q.nprpur 2-Jl'l 

J!Wlll! p = V2 flbl..4J!TIUI): U.pfl1maJ;!mU anp a2mu t uuiwanur V5 (5) 
q.wq.wp{!: 

a4.4.S 
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tn 
l{tJ.qnembmb mt!!) qeq 't;mtlb fllJulJIJtir/ tl!Jit!Jm}l!Jm !)4tmtJ.b (X 'A)= 9 
:tlt/fi!Jn/ !Jmf161Jmb1ub !Jhubmb:{J,mum t/~mtlb p1'ulJl/tlq (b 

:l:ID!I. lqtJ.bmtJ.mt\!) !)q1.ttJ.m !)Jl«l{tJ.ublm lUlq!)Ulb !)l'{l :!)l{lnu !JhUbm9tJ.mt} 

0,, 61{- 011 'bu6qn1u !)!)tut4111utJ.mtitJ.q !JhU!J lq!)Ulb p1ut,mtJ.btJ.o (X 'A)= !} 

nmntnmU\mtnmpmy ,=t nmtim}lmd nqtJ.mn(uiti 1ulq!)Ulb ilytJ.mtnmnm9 

nhubm9tJ.mti 0,, 61{- 0 11 p1utmtJ.b (X'A) = 9 tJ.mdm'llll!l'7 
:nq tJ.mnm }\my 6nmtpl{p iltJ.qnn1utehutJ.mti tJ.q 

1ulnu bunmntnmlllmtnmpmy nmtJ.n 'l l{ytJ.mtnmnm9 p1utJ.u tl!JJ :l{b1u 

0,, 61{- 011 p1ut,mtJ.btJ.o (3 'A) = !} l{nmntnm1.nmtnmpmyti l{y tJ.mtnmnm9 

tJ.1uRnmamtJ.1ut On 6&f- 011 p1ut,mtJ.b (X 'A)= 9 tJ.u '.'.\ btlmlJ, 

:iln1utehutJ.mti.tJ.q l{uuti. (11 'n} nmntnmlllmtnmpmy 

anqtJ.mpmy n1utehutJ.mtitJ.q l{uqum (11'n) :')\ubhub (n'11) 'l (11'n) 

l{tlq!)bqbm ')\ulqnl{tJ.mntuiti but} (11'n}=r tJ.1uRnmamtJ.1ut ,61{tmtJ.b 

(X 'A) = 9 .=t p1u')\6mllln ilt,mtJ.btJ.o (3 'A) = !} !J!\ tJ.ull\nm<1> 

: (X 3 (11 'n}) <=> (3 3 (11 'n)) 

,}luti.mnmbq lmt1111\!\Y 
anq,lutJ.u U!)lUlehupbmd 3 l{tl!l!)bqum tin&{ 'ilnmtehupbmd l{tJ.qne!mbmb 

l{t,mtJ.b (X 'A)= 9 .=t p1unti.nilpmy iln1ute!1upbmd l{tJ.qnelmbmb 
l{tJ.u 'ilt,mtJ.btJ.o !} <l!)q!)mpymn :nl{tJ.ttnnt lUl!\!)11\b !)l{UlU nhubm9tJ.mti. 

1nut,mtJ.btJ.o lq!)6qb!)my ,=t l{lqtJ.mti. iltJ.l{ttnnt qm}ll!J tJ.u 'tl!Jmlll 6hug 

:,=t ntJ.auitimnqpm nn1utel1utJ.mt}tJ.q l{tJ.u 'ilytJ.mtnmnm9 °n 

61{- 0.t lq!Jlll'b :t!qnetmbmb 0,, 'l o 41 !)It qm}\l!) p1unmtJ.n 'l n1utet1utJ.mt}tJ.q 

l{n1u ntJ.1uRnm<lmtJ.11tt 61{tJ.ql.tuti l{tJ.u 'ilt,mtJ.b qm}l6t}mtnmti. (x'A) = 9 ,=t 
qm}ltJ.s ·,=t !Jlmt'lll\llY iltJ.l{ttnnt l{ytJ.mtnmnm9 nhubm9tJ.mt} p1utmtJ.'b 

:iltJ.mp1ub l{tJ.q!)!)tutet1utJ.mti. tJ.q 
l{tJ.q uuti. l{ytJ.mtnm!)m9 a!)q!)mp!Jmti. !)lUltbutJ.mt}tJ.q l{ytJ.mtnm!)m9 

'", 1- '11 • • • • 't41' 111 '041 l{t,mtJ.b (X 'A) = 9 :(ul{lt}) !)tule.hutJ.mti. tJ.q 

l{uuti. x tl!Jit!Jm}lnmti. iltJ.u '}ll{e! o < (x)p ,=t qm}l6qnmntnmU1mtnmpmy 

&{butt x 3 (11 'n} = x tJ.1uRnm<lmtJ.1ut mtJ.n tJ.u 'llnqtJ.1.tme!!)q 'l iltmtJ.b 

(X •A)= 9 d!)qt}tJ.mllll{tl ·tlt/li!Jn/ t/gtlmlnm!Jm!J !Jhubm9tlmtJ (d 

:,=t !)!)lUlet1utJ.mt}tJ.q lUUlU nhubm9tJ.mti. uunmll\ tlmbmb tdm 61{- 011 ptuln 
l{elmbmb tJ.1uRnmllmtJ.1ut l{t,mtJ.b qm}ltJ.qtilllmtn p1u-s·t ·tin ·mnmilmum 
!Ill~ tJ.q!)ptuln tJ.un 61{p1utitJ.mU11{tl 6nmtJ.n tJ.u 'lqUlmt}n .=t llllqy 'l 'ilptuln 

~ !JhU!J'l&IP !JllDlU !Jt.lq!Jtlmbmb t11 'l 111 qm}lt}tJ.mllll{1.t~ 'l qm')\l'\ 



pwqumra1mCi.J! fiCi.wpwqnp t l:ip4m l:iCi.pwpwqump1mCi.Ci.l:ip~ \llflnfil:it 
w1Ci.Ufl:iU, np u~li.Ci.m1Ci. l:iCi.pwpwqt.imp1wCi. q.wq.wpCi.l:ipJ! ~pwp fiwpli.wCi. 

u~Ci.l:iCi. 4wu, np Ci.m1Ci.Ci. t, l:ipl:i V pwqump1mCi.{! 4wpl:i1~ t Ci.l:ip4w1wgCi.l:it 

V =Su T tnl:iUJlnq, np\lll:ifJ. Sn T = 0 1. pwqwpwpqmu l:iCi. fil:itnli.1w1 

1.1.fW!UWCi.Ci.l:ip[!. 
l:ipl:i ({u,v}eX) 1. (ueS),WUfW (veT), 

l:ipl:i ({u,v}eX) 1. (vET),WUfW (uES): 

l.,l:itnwq.w1mu, fiw6wJu, l:ip44nqu q.pwcl>I! 4Ci.2wCi.w4l:iCi.Jl (S,T;X) 

l:in1w4~ U~fngnq: 
U.1uUfl:iU, op~Ci.w4' V = {l,2,3,4,5,6} q.wq.wpCi.l:ipnq 1. 

X = at,2}, {1,5}, {2,3}, {3,5}, {3,6}, {4,6}} 4nq l:ipnq 

V = {l,3,4}v{2,5,6} tnpnfintil[! pwqwpwpmt.i 

q.pw,1>[! l:ip44nqt.i t. 
t q hp[! Ci.24 wb 

ll4. 4.6 

(S,T,X) l:ip44nqu q.pw,1>~ 4nqbp~ {xpx2 , ... ,x~} 

bCi.pwpwqllmp1mCi.{! 4wCi.qwCi.bCi.Jl qmqwljgnul, bpb Cipw gwCi.4wgwb 
bp4m 4nTJ. 4~g ~hCi. (~mCi.bCi. J!CiT).fiwCi.mp q.wq.wra): 

tl,l:ip{! UfWtn4l:ipqwb q.pw,1>nuJ {3,6}, {1,5} 4nTJ.Ufl[! qmq.w4gmt.i b.Ci.: 

Qmq.w4gmll l:iCi. ljwqllnuJ Ci.wli. {l,2},{3,5} 1. {4,6} 4nTJ.l:if11): 

'\.~UlWfl 41:iCi.Jl fibtn U.lWl JuCi.TJ.~flI!• 
Spqwb t (S,T,X) l:ip44nqll q.pw,1>[!: q.\llCi.l:it WlTJ. q.pw,1>~ w1Ci.Uf~u~ 

qmq.wljgmll, np~ ljnJl_l:ifl~ JlWCi.w4Ci. wnwql:i1wq.m1CiCi. t: 
91.wljhf1Uf4Wll JuCi.TJ.~flCi. wCi.qwCi.l:iCi.Jl bpljljnrztl qpw~f, 

wnw,jb1wqm1a qmqwljguwa fuGTJfip: 
1-~Ci. q.iJumll pCi.Ci.wp4qwb wnwqb.1wq.m1Ci. qmq.w4guwCi. 

(wnwqh1wq.nqCi. raqnq Ufwpwqm1q.l:ip~ 4wquuwCi.) JuCi.TJ.~flI! 
fil:i2tnmp1wup fiwCi.q.l:igqmll t qbpl) 31.wljbpUftlwb JuCiTJ.p~Ci.: 

tipnJl, Ci.2wCi.w4bCi.p tnJl_wCi.l:ip~ pwqllmra1mCi.l) S = {si,s2 , ••• ,s,,,}, 

WTJ.f~ljCi.l:ifl~ pwqllmp1mCi.l) T={t1,t2 , ••• ,tnl l.i. uwfiuwCi.b.Cip X 

q m1q.bp ~ pwq llmp1mCi.l). 
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{s;, tj} ex<=> ( S; \llTJ.WCi L. t j WTJ.f P41! fiwuw4rmnr tCi upu1wCig): 

'l,ch{wp 2t Ci4wmt1, np wnwi.J.t1wqm1Ci pi.J.ni.J. 1.4wpwqmiqtpp 
4wquu1uCi fiwuwp pwi.J.w4wCi t qmCit1 4wnmgi.j_wb (S,T;X) tp44nJJ.u 
qpw,1>p wnwqt1wqn11Ci qmqw4gmun: 

'l,pmwp4hCiJ:! (S,T;X) tp44nJJ.u qpw<l>n, npmu S = {s1 ,s2 , ••• ,s,,.}, 

T = {t.,t2 , ••• ,t,,}: Opn2 rih1.4J:!hpmu fiwpuwp t tp44nJJ.u qpw,1>n 

Citp4w1wgCit1 0 L. 1 mwpptppg 4wqui.j_wb fitmL.1w1 (a;j), 1 $ i $ m, 

I$ j $ n uwmppgp upingni.J.. 

{1, tpt (s;,tj) EX, 
aij = 0, hpt (s;,tj) ~ X, 

nrn 4wCii.J.wCihCiJ:! (S,T;X) tp44nJJ.u qpw,1>pCi fiwuw1.4wmwu}uwCinJJ. 
uwmppg: 

lflwpq t, np qpw,l>p 1mpWJ;!Wlh1mp {s;,tj} 4nJJ.p 

fiwuwt4W\llWU}uwCimu t Wlfl uwmppgp aij = 1 \llWPPl! L. 

nGrifiw4wnw4n, pu4 n2 4pg 4nJJ.hppCi fiWUWl4\llWU}uwCinJJ. 1-tpn 
qmCii.j_mu tCi uwmppgp mwpptp mn11.tpmu L. mwppqp u1mCitpmu: 

'-tmL.wpwp, tp44nJJ.u qpw,l>mu wnwi.J.t1wqm1Ci qmqw4gmu 
qmCit1m JuCiriPPl! 4wpt1p t CiwL. 3.L.w4tp1.4t1 fitmL.1w1 4hp1.4. 

Spi.j_wb t m x n 4wpqp (aij) uwmppgn, npmhJJ. a;j = 0 4wu 1 

(1 $ i $ m, I$ j ~ n): U.Cifipw<tt2m t Wlfl uwmppgmu nGmpt1 

wnwi.J.t1wqn11Ci pi.j_ni.J. 1-tp, npnCigpg gwCi4wgwb tp4mun qmCii.j_mu tG. 
mwpptp mn11.tpmu L. mwpptp u1mCitpmu: 

.gaawp4hCiJ:! (S,T;X) bp44nJJ.u qpw,l>mu qmqw4gmu qmCit1m up 
wu JuCiripp: 

').pgmJ:! (S ,T;X) qpw,l>p 1mpwJ:!wG.21mr x = {s,t} EX 4n11.p 

i.J.bpwqpi.J.wb t d(x) = d(s,t} ~ 0 ppi.J., npn wCii.j_wCibCiJ;! 4nJJ.p 42pn 

(bp4wpmp1mCi): (S,T;X) qpw,l>p x.,x2 , ••• ,x1r qmqw4guwG. 42pn 

wCii.J.wCihCiJ;! d(4 ) + d(x2)+ ••• +d(x1r} ppi.J.n: 

'l,pmwp 4 hCiJ;! fitm u.1w1 JuCi'l-PPI!· 
Spi.j_wb t (S,T; X) tp44n11.u qpw,l>n, npp 1mpwJ:!wG.21mp 4n11.p 

i.j_tpwqpi.J.wb t 42pn: q.mG.b1 WlT}. qpw,l>mu w1G.1.4pup qmqw4gmu, npG. 
mCip wnwi.J.b1wqm1Ci 42pn: 9L.w4tp1.4i.J.wb JuG.riPPI! 4wCii.J.wCihG.J;! 
ap/jl/nTJ.rl qpw~nul wnwlf a1wqnz1a i/2nnlj qnzqwf/gnzrl qrnOIIfnz JuOTJ.fiP: 
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\.,4wvibCiJ2, TIJI 'v(x E X)(d(x) = l) 11-b~12mu a.1.tw4bJ1~qwb }uCiri.r­

JII! bJ144n11.u q.Jlw<l>r wnwqbtwq.m1Ci qmq.w4gmu q.viCibtm }uCiri.rJI t: 
(S,T;X) bJ144n11.u q.J1w<1>mu wnwqb1wq.m1Ci 42nnq qmq.w4gmu 

q.viCibtm }uCiTt-rJII! 4WJ1Ulr t Qu.W4bJ1~bt Ciwu. Wll lllbUJ2nq: 
').rgm12' S = {si,s2 , ••• ,sm}, T = {t1,t2 , ••• ,tn} l.t d(si,ti)-Ci 

{s;,tj}eX 4n11.r 42rnCi t: (S,T;X) q.Jlw<l>rCi Rwuw~W\llWU}uwCibg­

CibCiJ2 (dij), l~i~m, l~j~n UWlllJlr9I!,TIJllllb11. 

d-- = {d(si,t), t.iat {si,t) e X, 
1J 0, fiwljwnwlj T).humnu.r: 

').<tq WJI it Ulllntq.b1, TIJI ( S, T; X) bJ144n11.u q.J1w<1>mu 

wnwqbtwq.m1Ci 42nnq qmq.w4gmu q.lllCihtI! fiWUWJIUbJ2 t (dij)' 

1 ~ i ~ m, l ~ j ~ n, UWlllJlr9r lllWJlphJI lllnl'J.bJlr9 l.t lllWJIPOJI u1mCibJ1r9 

wnwqbtwq.nqCi q.muwJI mCibgn'l. lllWJlflbfl (!CilllphtmCi: 
\., 4wlll bCiJ2 Ciwl.t, nJI 1-r Ci q.t}umu a.1.tw4 bp~q wb a2w{lwf/nulfilipfi 

fuliTJ.ftfll! RwCiq.mu t m = n 11-b~QmU bpljljnl'J.u q.pw,l>mu wnwqbtwq.nqCi 
lt2nnq qmq.w4gmu q.lllCihtm }uCiri.prCi: 

tlJITIQ, 11-rgmQ' S={s.,si,···•sn}-(! w2}uwlllWlllUl'J.hf1Ci bCi, 

T = {t.,t2 , ••• ,tn}-n' w2}uwlllnl'J.Cibp(!: 'l,rlllwpljbCiQ (S,T,X) q.JIW<l>I!, 

TIJllllhll. X={{s;,ti}/1:5:i:5:n,l~j~n} l.t ian'l. aij =d(s;,t): l.b211l t 

Ulllntq.bt, TIJI (d ij) UW\llflr9r lllWflpUfl lllnl'J.Uflr9 U. lllWflpUfl u1mCibJ1r9 

wnwqb1wq.m1Ci q.mUWJI mCibgnl'J. lllWJlflUflr (!Cilllpmp1mCin 
lnlflWJ2WCii1nlJI w2}uwlllnll.r fiwuwp w2}uwlllWCiQ(! 4npn2r w1Ci~bu, np 
w2}uwlllTI1l CibJlr Wfl1llntCiwqblllmp1mCiCibpr q.ntUWfl(! tr Cir 
w.nwq ht wq.m1 Ci[!: 

lfr wCiq.wu I.tu Ci2bCiQ Ci2wCiw4muCibpr }uCiri.rir 1-rCi q.t}untu 
Ci4wpwq.pqwb uwpbuwlllr4w4wCi UTI'lbl(!: 

8J1qwb t n x n 4WJ1q.r A= (aij) UW\llflr9I!, TifllllUl'J. aij ~ O: 

UCifipwctb211l t q.lll Cibt 1,2, ••• ,n lllUlflfl bp r tr Ill Ol'J. W'lflntp1ntCi(!, np ~ 

fiWUWJI alK(l) -t a2K(2)+ ••• +au(n) q.muwp(i [!Ci'lntCintu t wnwqb1wq.m1Ci 

WJIUhQ: 
l.blllwq.w1nuJ a.1.tw4bp~4wb bp4nt }uCi'lrriCibpr fiWUWJI ti 

4wnw~wp4qb(i tmb\Iw(i Wfl'llntCiwqblll Wtq.nprpuCibp: 
rJ.f,U'lnTJ.nlfi>JnLfi. Ci2bCiQ, TIJI a1.tw4bp1.,4qwb tuCi'lrflCibp(! Rb211l ibCi: 

Unw~rCi fiw1wgQrg tWll pqwgn'l. w1q.nprpuCibp(! [!Ci'lfiWCintp 'lb~QntU 
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~hfi q.\llfimu 1wqwq.m1G 1mbmul!: U.1uuihu, op}lfiw4, (dij), 1 $ i $ m, 

1 ~ j ~ n UW\llfl}lg}l \llWflphp \lln'l_hp}lg u \llWJlphp u1mfihp}lg 

wnwqh1wq.m1fi q.muwp mfihgn11. \llWJIJlhJI 1!U\llflh1m fiwuwp 2w\ll 
pfiw4wfi t pqmu WJU w1q.np}lpul!, "Jll! 1mpwuu,liumJ1 uwnmu 1!U\llflTI1\J 
t \Jw\llp}lg}l wuhQwuM \llWJIJll!, ~Q~m\J w1Q uiwpmfiw4n11. \lln'l_ Q m 
UJntfil! u 4p4fimu 1!U\llflTI1PlnlU1!, \J}lQ~l.t np 1!U\llfl4Wb lJlfihQ pn1np 
\lln'l_ hp }l 4w\J u1mfihp }l fihp 4w1wgmg }l~Qhpl!: \, 24 wb w1q.np }lp\Jl! 
u\llnpu UjW\ll4hpqwb UW\llfl}lg}l fiw\Jwp l!fi\llpm\J t 60-1!, fih\lln 30-1! u 4-
1!= CG\llpqwb \llWJIJlhp}l q.mtfWJll! 94 t: Lwqwq.m1fifi t 59+59+30=148 
1!U\llJ1mp1mfil!: 

[~i ~~ s;J 
30 7 8 

fl.) l,tfwqwqmJG f/tlwfupwJf,G ownf, fuGTJfirr. C\.pw,l>G wfiqwfihuu 
bwn, hph w1fi 4wuiw4gqwb t u 9}'141 ~}l uiwpmfiw4m\J: l.h2\ll t 
U\llntq.h1, np bwn}l gwfi4wgwb u u v q.wq.wpfibp}l fiw\Jwp q.n1mp1mfi 
mfi}l u -}lg v u}lw4 fiwuwuiwpfi, u p q.wq.wp mfihgn'l_ btunfi mfi}l 

p-1 4n11.: G = (V, X) q.pw,l>}l f/tlwfupwJf,G own wfiqwfihfiu w1fi bwnl!, 

np}l q.wq.wpfihp}l pwq\Jmp1mG1! fiw\Jl!fi4!imu t q.pw,l>}l q.wq.wpfihp}l V 
pwqump1wfil!, }lu4 Wlfl. bwn}l 1mpwuwuump 4n11. UjW\ll4wfim\J t 
q.pw,l>}l 4n11.hp}l pwq\Jmp1wfil!: 

U.1uui}lunq, 4uwJuuw1}lfi bwnfi u\llwgqm\J t 4wuiw4gqwb q.pw,l>}lg 
npn2w4}l 4n11.hp 11-hfi fih\llhlntl w1Uuihu, np U\llwgqwb q.pw,l>m\J 9}'141 
u}lG}l, pw1g 4wuiw4gqwbmp1mfil! uiwfiuiwfiq}l: lflwpq t, np Gm1fi 
G = (V, X) q.pw,l>}lg fifiwpwqnp t utnwfiw1 \llWflpbp 4\Jwfuuw1}lG 

bwnhp: U.1uuihu, op}lfiw4 T1 -1! u T2 -1! G4. 4.7-m\J uiwtn4hpqwb G 

q.pw,l>}l 4uwJuuw1}lG bwnhp bu: 

2 

G 

4 b 

2 

6 
a~. 4.7 

2 

bfipWJlphuu, np G = (V, X) 4wuiw49qwb q.pw,l>}l lnlJIWJ2WCillnlJI 

x = {u, v} EX 4n11.}l qhpwq.pqwb t d(x) = d(u, v) 2!: 0 p}lq' 4n11.}l 

bp4wpmp1ntfi1! (42Jlnl!): C\.pw,l>}l 4\JwfuJlw1}lfi bwn}l hp4wpmp1mfi 
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wCiqwCibCip CiJIW 4TI'l hJl}I hJ14WJITil}itlntCiCihJ1}1 q.nulWJl'[! ta. J\.}IUlWJ14hCip 
fibUl la.JWl JuCiJ\.JIJII!· 

C\.UlCibt G = (V, X) q.11wcl,}I w1Ci 4uw)u12w1}1Ci bwnl!, nJICi 

wubCiw4w116Ci t: \J2bCip, nJl WlJ\.~}lu}I bwn q.n1mp1mCi mCi}I, pwCi}I TIJl 
4uw)u12w1}1Ci ownbJl}I 12wCiw4'(! qb112wqn11 t: U.1u JuCiJ\.}IJlCi wCiqwCibCiQ 
qpw<f,nul G,jwqwqnzJG f/rlw/upwJf,6 own qrnGb[nz /uGTJf,p: 

9\a.w4b)l~qWO JuCiJ\.Jl}ICi b(i fiwCiq.mu U}I 2WJ1Jl q.n)lbCiw4w(i 
JuCiJ\.}l)lCibp, nJlnCigmu wCifiJ1wdb2Ul t n11n2 p.Ciw4wqw1JlbJl 
fibnw)unuw1}1Ci 4wu wn ui}l~}I 4w~}I q.ohpnq u}lwgCibt w1Ci~bu, nJl 
4w~Ci w~wfinql{ ub tliCi}I gwCi4wgwo b114m p.Ciw4wqw1Jlb)l}I u}lfla. la. 
oq.uiwq.nJlbl{ "'l fiw'l TIJIJ\.WlWJI }I b)l 4wJ1mJa1mCi'[! 1}1Ci}I Ciq wq wq.mJCi'(!: 

UuinJlla. 4Ci4wpwq.11l{li qpwcf,nzrl G,jwqwqnzJG tq,qwpnzp,Jwrlp 
f/rlw/upwJf,6 QW1l qrnGl:i[nz w1qnpf,prl[!: U.1q.n11}1pu}I w2JuwuiwCip}I 
'[!Cipwg12mu, WJlJ\.bCi 4wnmgqwo own}ICi fib11pw4wCin11bCi wqb1wgqmu 
b(i ub4 q.wq.wp la. ub4 4TIJ\, TIJI'(! CiTI)l wqbiwgqwO q.wq.W)'b'[! u}lwgCintU t 
WflJ\.bCi 4wnmgqwo bwn}I n11la.t q.wq.wp}ICi: 

'l-}lgmQ G = (V,X) 4w~w4gqwb q.pwcl,}I q.wq.wpCibp}I 

p.wqump1mCi'[! V={vi,v2 , ••• ,vp} t, d(v;,v)-Ci {v;,vj} 4n'lli 

b114wpmp1mCiCi t (bpb {v;, vi} e X, w~w d(v;, v) 4fiwuwpbCip ex:): 

Uqqpawqwa wpdbpGbpf, ,jlq,wqpnul. 

J-f,6 l!WJ[· '[!CiJ\.ntCintU b(ip U = {vi} U Y = 0: 

( U -Ci WJIJ\.bCi ~wnmgqwo own}I q.wq.wpCibJl}I, }lu4 Y -'[! 4nqbp}I 
p.wqump1mCiCi t): 

'O"wnt,a w,jb1wg,jnTJ. qwqwpf, iJ. f/nTJ.f, [!Grnpnzp,Jnza. 

2-pTJ pwJL. 1m11w12wCillmJ1 u e V \ U q.wqwp}I fiwuwp qui Cimu bCiQ 

u· eU qwqwp w1Ci~bu, nJl d(u°,v) = mind(v,u) L. u qwqwp'(! Ci2mu 
vEU 

(u" ,P(u)) qnqqnq, npuibq P(u) = d(u·, u): bpb W)T}~}lu}I u • EU qw­

qwp Ci2bt RCiwpwqnJl ~t. u qwqwp'(! Ci2mu bCiQ (-,oc) ~w1uwCiwCi2wCim{: 

3-pTJ l!WJ[. '[!CiUl)lntU bCiQ w1Ci~}lu}I v(v" ,p(v)) EV\ V qwqwp, nJl}I 

Cili21!' P(v) = min P(u) L. v qwqwpCi wl{biwgGmu V p.wqump1wG'[!, 
ucV\U 

}lu4 {v, v ·} 4n11.1!' Y p.wqump1wCi'(!: 

U.,jwprnf, UJWfif, npn2nzrl f/wrl f/pf/Gnul: 

4-pTJ l!WJ/. bpb lvJ = n, w~w '[!Cimpl{wb 4nqb11}1 Y pwqump1mCi'[! 

44wqu}I 4uw)upw1}1Ci bwn, L. wiqnp}lp11Ci wl{w11uimu t w2JuwuiwCi121!, 
Rwqwnwq TJOUfpnuJ l{bJlWJ\.WJlii t 4wlllwJll{nuJ 2-Jl'l uwn}ICi: 
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U.4Cifiw1\ll t, np G2qwb w1q.np~puCi [!U'lllflb:t t 4uwJu12w1~Ci bwn: 
U.~wgmgb:Cip, np w1Ci, ~pnp, Ciqwqwq.m1Ci b:p4wpmp1wup 4uw]upw1~Ci 
bwn t: 

bCipW'fl.Jlb:Cip fiw4wnw4[!. w1q.np~pu~ w2JuwUlwCip~ WJl'fl.lnlUJ2ntU 
u\llwgqwb 4uw]upw1~Ci bwn[! Ci4wqwq.m1Ci b:p4wpmp1mG intCi~: 
').~gmp w1q.np~pu~ w2JuwUlwCip~ WJl'fl.lntCipmu u\llwgqwb bwn~ 

4TI'l b:p[! y 1 , y 2 , ••• , y p- I b:Ci' q.pqwb w1Ci fib:ppw4wCimp1wup, npnq 

CipwCip UUlb:t b:Ci Y pwqump1wG ub:i: 
'l-~UlWJ14b:CiJ2 Ciqwqwq.m1G 4uwJu12w1~Ci bwnb:p~ pwqump1mG[!: 

U.ub:Ci u~ Ciqwqwq.m1Ci 4llw]upw1~Ci bwn~ fiwtlwp G2b:Cip Wl'fl. bwn~Ci 

i~W'lll 4wCin'l. y 19 y 2 , ••• , y p-l fiwinJ1'fl.W4wCimp1wG wtlb:Ciw,fmpp 

fiwtlwpnq 4TI'l.I! (llb:p b:Cipw'fl.pmp1wG fiwuwaw1Ci WJ'fl.~~u~Ci 4w): 

(!Ci'lllpb:Cip w1Ci T0 u~Ci~llw1 4llw]upw1~Ci bwn[!, np~ 'fl.b:~pmll G2qwb 

fiwuwp[! wtlb:Ciwub:bu t, bCipW'fl.Jlb:Cip k t (1 ~ k ~ p-1): U.1u~~unq, 

T0 Ciqwqwq.m1Ci 4llwJu12w1~Ci bwn[! ~wpmCiw4mll t YttY2 , ••• ,y._1 

4"'1.b:Jl[!, i~ ~wpmCiw4mu Yk 4"'1.I!, l.t, tlb:p b:CipW'fl.JlnlJalWU fiwuwaw1Ci, 

q.n1mp1mG intCi~ y1 ,y2 , ••• ,Yk~l'Yk 4n'l.b:Jl ~wpmCiw4n'l Ciqwqwq.m1G 

4uw]upw1~Ci bwn: 

Aw19 11b:CiJ2 44wnmgb:(ip T1 Ci4wqwq.m1Ci 4uwJu12w1~G bwn, np[! 

~wpmCiw4mtl t YttY2, ••• ,yk 4n'l.b:J1, h. U'lllwgqwb fiw4wump1mG[! 

4w~wgmg~, np w1q.np~ptl~ w2Juw'lllwlip~ WJl'fl.lntCipmtl U\llwgqwb 
bwn[! Ciqwqwq.m1G b:p4wpmp1n~Ci mCi~: 

U1 -nq G2wGw4bCip w1Ci bwn~ q.wq.wpCib:p~ pwqllmp1mG[!, np~ 

4TI'l.b:J1Ci b:Ci' Yt ,Y2,•··•Yk-t: 

T0 bwn~ 4n'l.b:J1~ pwqump1wGCi wqb:1wgGb:Gp Yk = {11, v} 4"'1.I!, 

11 e U1 , v E U1 : -RwCi~ np T0 bwnmll q.n1mp1mG mil~ 11 -~g v 

6wCiw~wpfl, w~w y k 4n'l.Ci wqb:1wgGb1mg fib:Uln 4wnw2wGw 9~41, 

np~ q.wq.wplib:p~g tlb4[! u e U11 ~u4 t11mu[!' v E U1 : l,b:Ulh.wpwp, 

q.n1mp1mG 4mCib:Ciw g~41~G ~w'lll4wlin'l. ti~ ntJ1~2 {u', v'} 4TI'l., 

w1Ci~b:u, np u'eU1 h. v'EU1 : l_w(ib:CiJ2 U'lllwgqwb q.pw4,~g {11',v'} 

4TI'l.[!: U.p'fl.1mG12mt1 u\llwgqwb bwn[! Ci2wCiw4b:Cip T1 -nq: <l>wu'lllnpb:Ci 

T1 bwnCi U'lllwgqb1 t T0 -~g {11, v} 4"'1.I! fiwCib1nq l.t {11', v'} 4n'l.Ci 

wqb:1wgCih\nq: 
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U.1q.nJlrpur w2JuwmwGRr WJlrnmGRnttl 4wnmgqwb bwnr 4nqhJlr 
pwqtJmpJWG Uhf UUlgqh\ t {u, v} 4Til'\[I, ru4 {u', v'} 4Til'\[I JlrUlWJl4qh\ 

t li. ir umgqh1: ~hmli.wpWJl, {u,v} 4n11r hJl4WJlTI1J&JTI1G[I ir 

q.hJlwqwGgmu {u' 'v'} 4n11r hJlW4WJlTI1J&JWG[1: 'l-w G2wGw4mu t, TIJl 

T1 bwnr hJl4WJlTI1J&JTI1G[I ir q.hJlqwGgmu To bwnr hJl4WJlTI1J&JWG[!: 

U.1G~hu TIJl Tl-{! Gqwqwq.m1G 4uwfuRw1rG bwn t, TIJl[I ~WJlmGw4mu t 

Yi,Y2•···•Yk 4nqhJl[1, li. w1q.nJlrpuG rJlnR q.mGmu t Gqwqwq.mJU 

hJl4WJlTilJ&JWUJ! 4uwfuRw1rG bwn: 
-RGGwJ14qwb fuG'lJlrG unm t CinwJlllipf, /ullTJ.ftfll!· 

~WJlpmp1wG i.t.Jlw mJlqwb hG Ar (Xi ,Yt),.A.i(x2 ,y2 ), ••• ,A1c (x1c ,Y1c) 

4hmhJl[1: U.GfiJlwdh2m t 4wnmgh1 fiwmqwbGhJl (~WJlUlWJlrJl i't, TIJl 
JTilJlWRWCliJTilJl fiwmqwb wa~w1uwa urwgGr UlJlqWb 4hvihJlr TIJlli.t 
qm1q.r) WJG~hu, TIJl WJ'l 4hvihp~g gwG4wgwb hJl4TilU{! urwgqwb trGhU 
WJ'l fiwmqwbGhJlrg 4wquqwb ph41w1 q.bhJlnq, li. J!TI\TIJl fiw\llqwbGhJlr 
hJl4WJlntpJmGGhJlr q.muWJl{! trUr Gqwqwq.mJG[I: 

bph 3.li.w4hJl~qwb fuG'lJlTilU ~wfiwG2qhJl, TIJl \llflqwb 4h\llhJlU 
WJl'lJntGRnttl urwgqwb trGhU fiwmqwbGbJlnq, wn Tii ph 
fiwviqwbGhJlrg 4wquqwb ph41w1UhJlnq, w~w fih2m t U\llntq.h1, TIJl 
fuG'lrJll' 4fiwUq.hJl Gqwqwq.m1U hJl4WJlntpJwtlp 4uwfuRw1rG bwn{! 
q.viGhtmG ur q.Jlw,l>mu, nJlr q.wq.wpGhJlG hG .4i,.4i, .•• ,~, 4nqhJlU hG 

WJ'l 4h\llhfl[1 urwgGnq fiw\llqwbGhJl[!, ru4 4nqr 42rnG t 
fiwuw~wmwufuwG fiw\llqwbr hJl4WJlTI1J'itJTI1G[I: 

Uw4w1a A.,A2,•••,A1c 4hmhJlrg pwgr, wn 4hUlhJlTIU.i 

61nu1wqnJlUWG fiGWJlWqTIJlTILPJntG[I tw~hu \flnfumu t J.t.r6w4{!: 
U.1u~hu, fiwJlpntpJwU .4i(0,1),...4i(0,3),A3 (4,0) li. A4 (4,4) 4hmhrr 

fiwUWJl Gqwqwq.mJG 4uwfuRw1rG bwn 4fiwG'lruwGw 6 + ,/17 
bJl4WJlTI1J&JWUp A1 A2A4A3 ph4JW\{!, ru4 Cmw1GhJlr fuU'lJlr 1mc'Jmu' G4. 

4.8-mu ~wvi4hJlqWb 4 + J./i bf14WJlTI1J&lWUJ! A1 ,A2' A3 ,A4 ,o. ,02 

q.wq.wpGhJlnq bwn[I: ~h2\ll t u\llmq.b1, nr 4 + 3,/J < 10 < 6 + ,/17: 
Cviw1GbJlr fuG'lrJll' 'lru4rb\ll o~\llruwguwG Jldqwr fuG'lrrGbrrg 

t li. ubb k -bJlr Jlb~RTILU UJlW 1mbuwG WJl'lJTILGwqb\11 bqwGw4Gbr 
1~wa: 

h) q.pw,1,f, Rwll/t[innllJwll gftllfft /ullTJ.ftp: 'l-r\llwJl4bUR G = (V, X) 

q.JlWc1>[1: U.1u q.Jlw<l>r pn1nr q.wq.wpGhrl' ~WJlmCiw4nq "1•"2•···•"p•"1 
~WJlq gr41Ci wGqwCihCiR Rwllf,JinnllJwll g/7f/J: 
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U1~}lunq, fiwd}l1umG1wG g}l41G wGgGmd t q.J1w4'}l pn1nJ1 
q.wq.wpGhJln'-1.' 1mJ1WRWGllntJ1nq db4 wGq.wd: 

y 
A..(4.4) 

A,(0,]) 

A,(0.1) 

o.~. 4.8 

<J.pwcfmul Rwuf,11.nnOJwO gf,111 qmfili1m /uOTJftf1l! fihU1u.1w1G t: 
Spqwb t G = (V,X) q.pw<l>I!· ~wpqh1 ph Wll'). q.pw,1>nu.t WJll').lTil! 
q.n1mp1mG mG}l'" fiwd}l1U1nG1wG g}l4i: 

\,2hGJ:!, np iiu.w4hp~qwb )u.Gl').llflt! q.pw,1>Ghp}l U1hump1wG 'l-chlWJl 
)uGT).}\JlGhp}lg t. 2_Gw1wb q.pw,1>}l ~wpq_ g}l41hp}l J;!wGw4{! qhpiwqnp t, 
w1GmwuhGw1G}lq q.pw,1>mu fiwu}l1U1nG1wG g}l41}l q.n1mp1mG{! ~wpqh1m 
WJll').lntGwqhlll h1J.wGw4 fiw1U1G}l 2.t: 

'l,}l111wp4hG11 q.pw,1>md fiwu}l1U1nG1wG g}l41 q.U1Gh1m )u.Gl').p}l d}l 
UlWJlphpw4: 

'l,}lgmJ;!' Kn-{! w1u~hu 4n2_qwb /Pftr/ qpw, t. Gpw q.wq.wpGhp}l 

pwq_dmp1ntG{! {1,2, ••• ,n} t, u. gwG4wgwb 1 ~ i *- j $ n hp4m UlWJlphp 

q.wq.wpGhp fiwpL.wG hG, {i,j} -G 4n1J. t: "lwpq_ t, np Wll'). q.pw.,,md 

q.n1mp1mG mGhG 0,5 · (n -1)! fiwd}l1U1nG1wG g}l41hp: bGpwl').phGJ:! Gwu., 

np Wll'). q.pw,1>}l 1mJ1WJ:!WGllntfl {i,j} 4n1J. mG}l hp4wpmp1mG (42}ln)' dii 

(gwG4wgwb 1 $ i, j, k ~ n wpdhJ:!Ghp}l fiwdwp d ii = d ii, d;; = 0 u. 

dii +di"~ dik ~w1uwGGhp}lG pwqwpwpnTJ.) u. w1'l- ~w1uwGGhpmd 

l').}\lllWJl 4 l:iG11 fil:iUl u.1w1 )uGT).JlJlt!· 
</.i.nOliJ. Kn lf1ft,f qpw,f, WJO Rwuflfi.nnOJwfi gfti/ll!, npO 

wuliOwywpaa I:. 
U1u )u.Gl').}lJlG wGqwGl:iGJ:! 2Jltll4 q.npbw4w1}l )u.GT).}lp: 
'l-chlwp 2.t G4wlllht, np w1G }lpnJ;! fiwd{!G4Gmd t 1-}lG q.1lumd 

iiu.w4l:ip~qwb 2Jltll4 q.npbw4w1}l )uGT).p}lG: 
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').puiwplf hCiy fihnwqnpmp1mCiCihpp n x n lfwpq.p (d ii) uwuippg{!: 

'llwpq t, np 1,4 ,ii , ... ,in-1'1 fiwur1uinCi1wCi gplf1r dli1 + di,iz + .. . +di. , 1 

hp4wpmp1mCiCi w111 uwuippgp uiwpphp 1.11nJJ.hppg L. 1.11wpphp u1mCihppg 
t! Ciuipq wb UIWflfl hp p Q.TilUWfl t: 

Uwlfw1Ci ur2ui it, np uwuippgp 1.11wpphp UlTITJ.hppg L. 1.11wpphp 
u1mCihppg {!Ciuipqwb uiwpphppCi fiwuw~wuiwuJuwCimu t 

fiwur1uinCi1wCi 9P4l (oppCiwlf, d11,d22,•••,dnn {!CiUlpntpJWU{! 

fiwur1uinu1wu grlt1 ir Rwuw~wuiwu~wumu): 
,r.{1,2, ••• ,n}---+ {1,2, ••• ,n} UlhTJ.WJlflTilPlWCi{! fiwuw~WUlWU-

JuwCihgCihCiy 1,2, ••• ,n q.wq.wpCihpnq L. {l,1r(l)},{2,1r(2)}, .•. ,{n,1r(n)} 

lfnJJ.hpntl q.pwcl>t!: liwuhCiy, np 1r uihJJ.w11rmp1mCit! grltl t, hph CipwCi 
fiwuw~wuiwuJuwCinJJ. q.pwcl>t! fiwur1uinCi1wCi grltl t: 

~h2ui t u1.11mq.h1, np uwuippgp uiwpphp 1.11nJJ. hppg L. 1.11wpphp 
u1mCihppg t!Ciuipqwb 1.11wpphppCi fiwuw~uiwuJuwCimu t fiwup11.11nCi1wCi 
9P4l, hph h. urw1Ci hph w111 {!UU1pmp1wCi fiwuw~wuiwuJuwCi 1r 
UlhTJ.WJlflTilfalTilU{! 9P4l t: 

lJ.1chJ lfwpnJJ. hCiy wnWfWplfhl 2fl~P4 q.npbwlfw1p JuCi]lpp 
uwphuwuiplfwlfwCi un11h1r Cinp aL.wlf hp~mu: 

Spqwb hCi 1,2, ••. ,n pCiw4wqw1rtrt! L. CipwCig urit.. 

fihnwqnpmp1mCiCihpp n x n lfwpq.p (dii) uw1.11p pg{!: U.Cifipwcth2ui t 

Q.UI Ciht 1,2, ••• ,n UIWflfl hp p 1l" UI hTJ. WJlflTilfalTilCi, TI fl{! g p 41 t U np p fiWUWfl 

d,1ro> + dz1rcz> + . .. +dn1rCn> q.nuJwpCi t!Ci11mCimu t Ciqwqwq.m1Ci wpcthn: 

\,2hun at..wlfhp~qwb Juu11rr L. Ci2wCiw4muCihpp JuCi'lrr twlfwCi 
uiwpphpmpJntCi{!. Ci2wCiw4muCihpp JuCil).pmu 1r-Ci qiCiuipqmu tr 

1,2, • • •, n UIWflfl hp p JlTil TI fl UI hTJ.Wl).flTilfa!TilCiCihp p J!Wq ump1mCip g, pulf 
2rirlt q.npbwlfw1r JuCi11pmu' 9P4l UlhTJ.Wl).flTilpJmCiCihpp pwqump1mCipg: 
!:!Ciw1wb WJU "iCiirCi" 1.11wpphpmpJWU{!, Ci2wCiw4muCihpp JuCi'lrr 
fiwuwp fiWJUIUp hCi tntMwCi Wfll).JntCiwqh1.11 Wtq.npppuCihp, pulf 2flfP4 
q.npbwlfw1r Juu11rr 1mMwCi wp111mCiwqh1.11 w1q.npppup q.n1mp1wCi 
fiwpg{! 11rulfphui uwphuwuiplfw1r l).<tqwp L. l).hnL.u i[ntbqwb 
JuCil).ppCihppg t: 

Crirlt q.npbwlfw1r JuCi'lflP 1mbuwCi fiwuwp 1.fwrt1r t wnwiwrlfht 
ffhuiL.1w1 w1q.nppptl{!: ~bppwlfwCinphCi l).puiwplfbCin pntnr 
fiwurtuinCi1wCi gplf1hrt!' fiw2q h1nq CipwCig hp 4wpmp1ntCi{!, L. t! Ci1.11p hCin 
WJCi 9P4lt!, npCi wtJhCiwlfwp6Ci t: P.w19 pntnr fiwlirt1.11nCi1wCi grlfthrr 
nwCiwl.ft! 0,5(n -1)! t L. n -r Cim1Cipu4 "i 2w111 ubb wpcthuCihpp 
l).b~(!TilU WJU w1q.npppu[! q.npbCiwlfwCimu wCippwq.npbhtr t: 
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Cp2fllf wnla:U1pwlfwGfl }uGJ\.pfl 1mbuwa fiwuwp 2wui pUw4wa t 
pq mu fihui lqwf "wuhUwunui fiwp la.wG" w1q.np flpi.i{!. 

Op\.llhu wnw2flG q.wq.wp {!Guipmu hGg 1-{!: 8mpwgwUllmJl k -fl 

fiwuwp O~k<n-1. hph W'flJ\.hG {!Guipqwb hG io=l,ii,,,.,i11 _ 1 

q.wq.wpUhp{!, WU!W nplllhu i,. q.wq.wp {!Uuipmu hGg it!Guipqwb' 

{1,2, ••• ,n}\{io,ii, .. ,,i,._i} qwq.wpUhpflg w1G, npfl la. i11 _1-fl 

fihnwqnpmp1mUU wuhUwlfmgpG t: 
Uw4w1a U!WJlqqmu t, np w1q.npflpufl w2}uwuiwGgfl W'flJ\.!TI1Ugmu 

uuiwgqwb 1,ii,ii, .. ,,i,,_191 f.wufl1uinU1wa gfl4m 4wpn11. t 1wqwq.m1UI! 

(wuhUw4wp6{!) uflGh1: U.qh1flG, 4wU opflGw4Uhp, npnGg fiwuwp 
"wuhUwunui fiwpla.wG" w1q.npflpufl q.uiwb 1mbmll{! tw'U.lhu 
\llW'flphpqmu t \Wqwq.nqG \Tilbmuflg: 

U.U!wgmgqwb t, np gwU4wgwb n pUw4wU pqfl fiwuwp 4wph1fl t 

U2h1 fihnwqnpmp1mUGhpfl n x n 4wpq.fl (d;;) uwuipflg, npfl fiwuwp 

"wuhUwunui fiwpla.wU" w1q.npflpufl q.uiwo fiwufl1uinU1wU gfl41fl 

hp4wpmp1mU{! (1 / 3) log2 (n + 1) wUq.wu uhb t 1wqwq.m1G 1mbmuflg: 

Uuinpla. 4wnw2wp4qfl 2P2fl4 q.npbw4w1fl }uG'l-Jlfl 1mMwG npn2 
wnmunq wqh1fl 1wq w1q.npflpu: 

U.1q.npflpufl w2}uwuiwGgfl {!UpwgJ;!mll fihppw4wGnphG 
4wnmgqmu hG 3,4,5,... q.wq.wp U!WJlmUw4n11. lJ!WJlq gfl41hp: 
\,pwGgflg 1mpWJ;!WGllTI1'flI! uuiwgqmu t wpJ\.hG 4wnmgqwbflg' 
npn2w4fl lllh'l.nuI uh4 q.wq.wp wqh1wgGh1nq: 

U.iq.npf,pllf, wnwpf,fl ptuJfnLll{!Guipqmu t 1 q.wq.wpflG wuhUwunui' 

ii q.wq.wp{!, 4wquqmu liil fiw2npJ\.w4wUmp1mU{! la. U = {l,i1 } 

pwqump1mGn; 

k -{ITJ pwJ[mll (2 ~ k ~ n -1) mUhGw1nq 1,ii,ii, .. ,,i11 _1,1 

fiw2npJ\.w4wUmp1mU{! (gfl4m) la. Upw q.wq.wpUhpfl U = {l,ii, .. ,,i11 _i} 

pwqump1mUn, {!Guipqmu t gfl41flG i1J!WU14wUn11. q.wq.wpGhpflg gfl41flG 
wuhUwun\ll q.wq.WJit{!, "PI! npn2qmu t 

d- . = min(min d. ) 
•,Jo iEU jeB IJ 

UjWJUwGflg (ie E U,jo ~ U). 4wquqmu t Unp 

1,ii, .. ,,ie,jo,ie+l'""'ili-1•1 = l,ii,ii, .. ,,i11,l gfl4m, npa uuiwgqh1 t 

mUhgwb gfl41fl ie q.wq.wpflg wGufl2w1J1hU fihuin j 0 -G wqh\w9Uh1nq: 
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U.1q.np]'1Jtd]l w2fuwmwCi12]1 wprumCiJ;!l! (n -1) -pTJ. 12w11]19 fihmn 

umw9i.j_wb 1,ii,i2,···•in-1'1 fiwu]lpnnCi1wCi 9]11.nCi t: 

U.nwfwp4i.j_wb w1q.np]lpu{! L.u u]l2\ll 2t, np q.\llCimu t 1wi.j_wq.m1Ci 
1mbmu1! (Cii.j_wqwq.nqCi hp 4wpmp1mCiCi mCih9nq fiwu]l1\lln Ci1wCi 9]14m): 
8m19 \llwCin, np w1u w1q.np]lpd{! 4wpnq t ufuw1i.lh1 wuhCiw2w\ll{! hp4m 
wCiq.wu. w1q.np]lpu]l w2fuw\llwCi12]1 wpTJ.1mCi12mu u\llw9i.j_wb 
fiwu]l1\lln Ci1wCi 9 ti 41]1 hp 4wpmp1mCil! hpphn 2Jl q.hpwq wCi9mu 
1wi.j_wq.m1Ci 1mbuwCi 4p4Ciw1.4w\ll]l4]1Ci:. 

\.,4w\llhCi12, np w1qnp]lpu]l 1mpwgwCi21mp 12w11mu hqwb 9]141]1Ci 
wi.j_h1wCimu t CiwfunpTJ. pwctCi]l w1q.np]lpuni.j_ npn2i.j_nq Cii.j_wqwq.m1G 
4uwfu12w1]1Ci bwn]l npu.t 4nq: 

U.1q.np]lpu]l k -pTJ.J;!WJlnlU hqwb 9]141]19 fiwCii.j_h1 t { ie, ie+d L. wi.j_h1w9-

i.lh1 {ie,jo},{jo,ie+l}4nqhpn:-RwCi]lnpdJi 5,dJ-i +d;; ,mu\llj, k-pTJ. 
Ot+I Oit f'tt-1 

J;!W1tmd hqwb 9]141]1 hp4wpmp1mCi{! 4wi.j_h1wCiw n2 2w\ll, 12wCi 2d; 1· : 
, 0 

U.1u1.4]1uni.j_, w1qnp]lpu]l w2fuw\llwCigj, wprumCigmu u\llw9i.j_wb 
fiwuj,1\llnCi1wCi 9]141]1 hp4wpmp1mCi1! 2'1 q.hpwqwG9mu Cii.j_wqwq.m1Ci 
4uw!u12w1J,Ci bwn]l hp4wpmp1wCi 4p4Ciw1.4w\ll]l4]1G: 

lf1mu 4nqu]l9, 1.4wpq t, np Gi.j_wqwq.m1G fiwuj,1\llnCi1wG 9J,41]1 
hp4wpmp1mCi{! uhb t Cii.j_wqwqm1Ci 4uw!u12w1]1G bwnj, hp4wpmia1mCi]l9: 

U.1Ci1.4hu np, Ci2i.j_wb w1q.np]lpd[! j,pnJ;! 4wpnq t "u!uw1i.lht'' 
wuhGw2w\ll[! hp4m wCiqwu: 

§ 2. l,nuD gwGgmu 

'l,]lmwp4hCiJ;! G = (V ,E) opq.pw,1>[!. CipwCimu wnwCiiiGw9GhCig 

hp4m q.wqwJt, npnCi9j,9 uh4[! fih\llwq.w1mu 4Ci2wGw4hCig s \llwnni.j_ L. 
4wCii.j_wCihCiJ;! wf./mOp, ]lu4 u1mu{!' t -mt L. 4wCii.j_wCihCig finuwpwO: 
bCipwTJ.phCig, np 1mpwgwCi21mp (u, v) EE wqhq]l 4hpwq.pi.j_wb t 

c(u,v) n2 pwgwuw4wCi rtJli.l, np[! 4wCii.j_wCihCig WlTJ. wrzlrrzf, 

fitnrzmOwf./mp,JmO: 
8w0g 4wCit{wCibCi];! w1Ci opq.pw,1>[!, npnuJ wnwGiiCiwg4wlJ hCi s, t 

q.wqwpCibp{!, L. \llpt{wb bCi wq bq Cibpj, pnqmCiw4mp1mCiGhp[!: 
8wCigj, 1mpw12wCi21mp u EV q.wqwpj, fiwuwp uwfiuwCihCiJ;! 

A(u)={vl(u,v)eE} L. B(u)={vl(v,u)eE} pwqump1mCiCihp[!: 

llwubCi12, np G = (V, E) opq.pw,1>j,Ci fiwuw~w\llwu!uwCinq 

gwCigmu \llpi.j_wb t h dbbmp1wdp finug, bpb 1mrw12wCi21mr (u, v) EE 

wqbqj, fiwuw~w\llwu!uwCibgi.j_wlJ t /(u, v) pj,4 w1Ci~bu, np 
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l h, bfc}b u=s, 
L J(u,v)- L /(v,u) = - h, bfc}b u=t, 

\'E.4(11) •·E8(11) 0, uGwgwi'J l)Ullu;!bpmu, 

1.t gwCil~wgwb (u, v) EE WTJ.hTJ.p fiwuwp 

0 $ f (u, v) $ c(u, v): 

U.1uuthu, oppGw4 G4. 4.9-mu utWU14bpqwb t up gwCig. npp 

q.wq.wfc}Cihpp pwqu'mfc}1mCi[!' V = {s,v.,v2 ,v3 ,v4 ,v5 ,t}. WTJ.hTJ.Cibpp 

pwq u'mJc)1mCi1:!' 
E = {(s, v2 ), (s, ••1 ), ( v2 , ••3 ), ( ••2 , v4 ), (v1, v4 ) 

( 1•1, •·d. ( ,•4 , t), ( ,,5 , ,,3 ), (,•5 , t), (v3 , t)}, 

pu4 WflUTJ.p 4nrigpCi q.pqwb Jc}qhppg tp4pnpl){! Cipw Jc}TITJ.mCiw4ntfc}lntCiCi 
t. pu4 wnw2pCi{!' finugp u'Mmp1mCiJ! (gwGgmu finugp u'Mntfc}lntCi{! 4 t): 

s 

fflutJlfutfiwi/.nr11/.wamp1mfi G2wfiwljnulfllif1fi lfwufiG: ~bU1wq.w1mu 

opq.pw,1>{! 1.t flwu'wutwU1wu)uwCi gwCig{! ~Ci2wCiw4bGg Cim1Ci G = (V,E) 

utw1uwCiwCi2wCinq: q.wq.wpCibpp S !;;; V IL T !;;; V 

bCipwpwqump1mCiCibpp flwuwp (S,T)-nq 4Ci2wCiw~bCig gwCigp w1Ci 

writriGtpp pwqump1mGJ!, npnCig u4pqp{! UfWU14wGmu t S, pu4 bw1r1!' 
T pwqu'ntfc}!WCiJ!. 

(S,T) = {(u,v)/ u ES,v ETli. (u,v) eE}: 

lJ.TJ.bTJ.Cibpp E pwqump1wG qpw npn2qwb gwli~wgwb g(u,v) 

,1>mCi~gpw1p fiwuwp ~oq.U1wq.npbblig fibU11.t1w1 li2wCiw~mulibJll!· 
L g(u, v) = g(u, T) 

•·ET 

L g(u, v) = g(S, v) 

Lg(u,v) = g(S,T): 
(11,,·)E(S,T) 
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:l{lnu 1 81{- s mnqn1u 
I{~ n1utehutub p1u8nm8 qm}l8mum mhlm 'iltlqnla:qlam qtltl!JllQm}ltlll\t} 

(~'S) <!!)q!)6muqy 81{8nm6 (Jl'A) = !} qtl:q 'tlmdm'}ll\1\7 

:nl{- s ,iltltmq t}nq '!)&{- s :i p1unmt}ll\mtn ildqbt}n qtlu •u:qlam l{}l!)ll\bt} 

tlu ''.I btlmtn 'l n&t- s ,ilfimbmb natit1q}l 'ilnmttJ.1upbmd s :i p1unmt}lllmtn 

ilelmbmb natimum 1ul.nu 1 61{- s •autltt :laqlam '.l'lllu l{llqm}ltl111t} 

(S'S) '.\ p1ut}m!Jtutlmtn qla1u qp !JQ.(lffl I 61{- S tlu 'i!!)Qlllmt\'\ 

:p.1u6!Jm6 (JI' A)=!} i19mf11Ju,IJ il!J!J.!JmJ,!Jm !J!Jlufehupbmd (~'S) 

tftlq!J'ln:/UY] : S \ A = S 3 I 'l S 3 s tlu ''.\ !Jl{nqtn!)tm !J!)lUtel1upbmdmf!!)q 

ASS qtlq!Jelmbmb 1{6!Jm6 (Jl'A) = !} tlu •anqtlumel!JQ 

:mtl}l nmtel1upbmd t}m~m!Jmpymn 
'l t}m~ qm}llutlu ,'.\ mq6t}n1ut 11\myunilnm nn1utel1uqqJl ql!nuy 
·qn1u n1utel1utub 11\ll{Jl anuy dJlmteJ.1uqqJl nhubmlq}lmum Jl1U6!Jm6 tlu 
'l'J.m!J anql'\ :Jle!qtlublm ll\q}lmn1ututlm qlq}lm 61{.(ltl.qtlublm nl!:qltnpl{n 
lqt}tlm~mum tlmJlmy nmJlq1ul mtl!J nl{lmm '.I n1utehutlu}lmt1mny 
ilitnqll\ bumtn quq!)JllUt}m~m!Jmpymn !)tmt}mn ''.\ tll{U!Jnl .Q'b iltll{U!)n( 
lUl:q!Jlllb anuy dJlmleJ.tUQ!\Jl !JhUbmlq}lmum Jl1U6!Jm6 UU •a!)Qlllmt\'\ 

:ilanuy dJlmtehuqqJl !Jhubmlq}lmum Jl1U6!Jm6 (JI' A)=!} lq!Jlll'b 

·iltlt/fi!Jn/ !JmlJm!Jflt/!I anqtnuqtim'llJ 

(2"2) : (ct 'n).7 5 (ct 'n)/ 5 O 

umJlmy qlaq um JI 3 ( ct 'n) qm6mt}nm6 'l 

'rnutlqi:Itnqu qm6m!Jp 'o } 
(1·2) '1=nqeJ.q 'y- =(n'.t1)/-(.t1'n)/ 

's = n qeJ.q 'Y 

tlu •nqtnntm n}lqeJ. (ct'n)/ 

:i qm}lBqnmntnmmmtnmJlmy qlaql.tm Jl3 (ct 'n) u1uRnmamu1ut qe!q 

•ctnuy dJlmteJ.1uqqJl " '.I qm}lulll Jl1U6!Jm6 (JI' A) = 9 uu ·anqnmti 

·ilJllU!Jmpymn lmt'}mqy mnqn1ut} 

ilanuy UJlmteJ.1uqqJl y Jl1U6!Jm6 (JI' A) = 9 }lutlq!JJltut}mnml!J nt'{l 

{ct'A) = (ct'(ct)g) 11 (A'ct) = ((ct)V'ct) 
umJlmy l{eJ.mbmb I\ qm6mt}nm6 tlu ''lm!J :i btlmlJ, 

: <z:.L's).8 + <~·s>B = cz:.1 (") ~·s).8 
mtnm '!J!l!JtUl tlllmlll Utu!)myll!Jil 

iluq!)!)lUte!1uJlbmdmel!Jq AS t.l 11 AS 1J, qe!q tlu 'it!)qlllmt\'\ 



8ZI. 

il- J t!u '.'.I bt!mtn mtnm '(§_'S):, = (S'§_)/ -(§_'S)/ = 'I qeJq 

t!u 'nqtnntm anuy itlqt!lllmltluel J dpmtel1uqqp 'I l\ <fqmflt!llll\ (~'S) 

lql!J p1u6nm6 .'.I lqfllauclmy qelq '!Jitl!llt'O :ilomlehulzmo1uuui!l t/lll}m/ultnlz 
ohubmbm}t!J 111u6ombmth:/,b t/'l ilo1u!i!l1Ul}!//1 tjllnug ohubml!/Jtmum 
J11U6!Jm6 t!u '.'.I JllUl\lll!\Y 6ituqlllnt'(l :unmtel1u1tmn1uuueJ it<fqmfltlllll\ 
qm6ml\!Jm6 p1u6nmbmt!qb it~ un1utel1uq:iui itanuy itlqt!lllmlhuel 
t!mRnmamumt t!u 'U.'.I JllU ltln JllUJl!\ t!uqel qm fl6m6mtn'(l 

-.l!l}m}ttltnlz !Jliubmbm}t!J <f!)q!)m ltnm ntm ·.:i 
!Jtl<futflm!Jqpm un1utelml\mn1uuuel ituu '<fqmfltlllll\ m!J!\!JlUI\ nmtel1utub 
t!mdml\lll!\7 :dpmtelmpbmdmel!Jq s nmtel1upbmd A ituqnelmbmb 

it6nm6 .'.I pmflfllut!u <fqmfltlllll\ t!mRnm<fmt!mt ·.:i t!uflmclt!qfl 

ill\mnma itt!q!)<fqmfltlllll\ it6nm6 (3'A) = !} t!u '<f!)qlllml\'l_, 

:y1uli!l1u!zmo1uuui!l t/lll}m}ttltnlz (S'S) <f!JQ!Jmltnml\ pmtmbmlllqy 'ilt!mp 

-lUb itUQ!)!)lUtel1Ul\m!)lU UUel it U!\!J lJ.q Uffl it<fqm fltlllll\ , ilfliteJ (S'S):, 

r :ilpqt!uqel itl\lll!\Ylt 

nqtnmcJitp!Jm 6it6!JUUU 'UU!l!)!)lUiehut!mnmflmy!)m (S'S):J 5 (S'S)/ - -
l\ O < (s' §_)/ nqlt6mlllnl\ Bitnmptmtn <z·z) t!u '<f!)qlllmh'\ 

:6qJt61u6mtnm natnqll nmtel1ut!mnmflmy nmp1.t!)tn 4pqt!uq-e1 
=<s's>! -<s's>!= <s's>! - <s's>! -

-<§.'s>I + T.s·s>r= <s'!J. n s>7-<!J. n s·s>f =" 
4lllnlU '0 = S VS l\ Sr, S = A t!u 4!Jfflcj' - -

(S'A)f -(A'S)/= 'I 
, <f!)m!Jmlllnl\ 'ilt!q!)!)lutel1ut!mnm Jtmy uunmntnmlllmtnmpmy !) 4 t!qn 

-elmbmb uunml\lllmtn !)4- S flulqt!mp1u1:, :n4uqnnmptmtn (1·z) .'.I pmt! 

-mt!mflmd ntm mtnm ':t <fnuy dpmtelmqqp 'I pm6nm6 il- J qelq ~ 

: <s's):,> <s' s>J - <s's)/=" - - -
t!mpmy 4<fnuy 4lqt!lllmlhueJ f dpmtelmqqp 

'I l\ 4<fqmfltlllll\ (§_'S) qm6ml\nm6 46nm6 (3'A) = !} ".fl!/UU!J-e) 

:ill'nuttntn lmil\lll!\Y :t bhullln :<fnuy 

f dpmtehuqqp 'I :t qmflt!lll p1u6nm6 (3 'A) = !} t!u 'cl!Jq t11.tmelnq 

:yt!mtnmnmg I 64- s mnqn1u 4~ D1UieJ1utub 

p1u6nm6 qmfl6mllln mtnm 'ilt!qnuqum nmtel1upbmd (S's) ri (S'S) - -
ttnqn6muqy 646!)m6 (3'A)=9 qelq t!u 'l\m!J :t bt!mll., 



-
wnw\l_li1wq.n11G ulu)mp1wup finun t, tiu4 (S,S)-r!' Gtl_wqwq.m1G 

4UlJ1tj_WbJ2: 

3Jn{ITJ.-.'IJWJl/bf1un6f, p,bnfllill: 8wG4wgwb G = (V,E) gwGgnuJ 
wnwtl_b1wq.m1G finunti ubbmp1mGI! fiwtl_wuwJI t Gtl_wqwq.m1G 
4UlJ1tj_wb91'i pn11.mGw4mp1wG{!: 

1--+ bGpW1J.J1hGn, TIJI f -I! G = (V,E) gwGgmu wnwtl_h1wq.nqG 

uhbmp1wup finun t (Wf11J.hG G2ht hGn, Tifl w1G q.n1mp1mG mGti): 

fa'hnrihuG wU4wgmgh1m fiwuwri pwtl_w4wG t G2h1 (S,S) 4lllfltl_wbnG 

w1G1J4hu, nri /(S,S) = c(S,S) u. /(S,S) = 0: tirinn, w1u uiw1uwGGhflI! 

wU4wfintl_mu hG h = /(S,S)- /(S,S) = c(S,S) fiwtl_wuwrimp1mG{!: 

UwfiuwGhGn S pwqump1mGI! fihlllu.1w1 4wGnGGhriti t.Ttifngntl_. 
• w4mGnI! U4Wlll4wGmu t S -tiG. s ES, 
• hph u ES u. /(u,v) < c(u,v), wuiw v ES, 

• hph ueS u. /(v,u)>O,wuiw vES: 

8m19 lllwGn, nri (S ,S) -{! 4lllfltl_wbn t, w1utiGJ:!G' t ES: 

bGpW1J.f1hGJ;! fiw4wnw4{!. t ES: 
s -ti uwfiuwGmutig fihlll u.mu t, TI fl hph V E s ' WUjW gwGgmu 

q.n1mra1mG mGti s q.wq.wp{! v -tiG utiw9Gn11. tiwGwuiwrifi, nriti m11.ti11. 
w11.h11.GhJ1ti fiwuwri finUJ;!I! l.pTIJ;!fl t pn11.mGw4mp1mGtig, tiu4 fiw4wnw4 
w11.h11.GhJ1ti fiwuwri finUJ;!I! 1J.f1W4wG Plitl. t: tirin12, G2tl_wb fiwlll4mp1mG{! 
u\llm1q. t w4mGJ:!ti fiwuwri, u. uiwfiuiwGtl_mu t p) u. q.) 4wGnGGbriti 
t.Ttifngntl_ q.wq.wp wl{b1wgGh1mg: 

').tigmJ;! s = "1,"2,··· ,u,._1,u,. = t s -tig t w1G tiwGwuiwrifiG t, nriti 

ni11.ti11. w11.h11.Ghriti tl.riw finunI! 4"TIJ;!fl t pn11.mGw4mp1mGtig, tiu4 

fiw4wnw4 w11.h11.Ghriti tl.riw finuJ:!I! 1J.f1W4wG ratitl. t: UwfiuwGhGJ;! &; 

Plitl.I! (i = 1,2,3, ... ,k -1) fihlllu.1w1 h11.wGw4ntl_. 

£, = {c(u1, u1• 1 ) - /(u1, u1• 1), bpb (u;,u;+1 )- [! w11.b11. ~· 
• /(u1• 1,u1), bpb (uff-1,M1)-Ci t Wl'J.ID\.· 

UwffllwGbGJ;! Gwu. & = min{s.,&2 , ... ,&11 _r) Plitl.I! u. Gnri' /' finun 

G = (V,E) gwGgmu. 

{
/(u, v) + e,bpb (u,v)-G G2tl_wb dwGwuiwrfiti mriJ111. w11.b11. t 

f'(u, v) = /(u, v) - &, bpb (u,v)-G G2tl_wb dwGwuiwrfiti fiw4wnwl1 w11.b11. t 
/( u, v), uGwgwb flhuinbpnuI: 
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l..h2lll t Ulllntq_Ul, TIJI f' -{! S -}lg t fiTIUR t U. CiJIW ub.bmp1ntCi{! 

h + & t: r.w19 T).W fiw4wumu t f finuu}l wnwq t.1wq.m1Cimp1wCi 

UfW!UWCi}lCi: 

l.,hlllli.wpwn' t ES li. (S,S)-1! 4lllJ1\[wbu t: S pwqump1wCi 
UWfiuwCimu}lg fiUUlU.TilU t, TIJI. 

• hph (u,v) E(S,~),WUfW /(u,v)=c(u,v), 

• hph (u,v) E(S,S),WUfW /(u,v)=O: 

U.1CiUfhu np (S,S) 4lllJ11.[WbJ!1! pwqwpwpmu t /(S,S) = c(S,S) 

li. /(S ,S) = 0 UfWlUWCiCihp}lCi: .J 

§ 3. 8wGgnul wnwqli1wq.mJG finUJ![! q.U1Gli1m w1q.np}lpu 

BwCigmu wnw1.[h1wq.m1Ci finUJ!I! q.lllCib.1m w1q.np}lpu}l f!UTJfiwump 
uf/wpwqfip[!: 

U.tq.np}lpu}l fi}luumu {!Ci4wb t G = (V,E) gwCigmu wnw1.[h1wq.m1Ci 

finuu}l uwu}lCi phnphu}l WUfwgmgtJwCi q.w'lwtflwJII!= 

U.tq.np}lpli{!, T).}llllwp4h1n1.[ G = (V, E) gwCigmu f finuul!, 4wtJ 

hqpw4wgCimu t, np w1Ci wnw1.[h1wq.m1Ci t li. wqwplllmu w2JuwlllWCiRl!, 
4wu t1 4wnmgmu t Cinp finuJ!' w1.[h1}l uhb uhbmp1wup: 

U.iq.np}lpu}l w2JuwlllwGJ!}l wqwplllCi WUfWfin\[htm fiwuwp 
hCipWT).JIUCiR, np' 

w) G = (V,E) gwCig}l pn1nJ1 (u, v) EE W'lh'I.Cihp}l 

ran'l.mCiw4mp1mCiCihJ1l! wupn_'li! pqhp hCi, 
p) f finuu}l fiwuwp li.u, np}lg w1q.np}lpuCi u4umu t }Ip w2JuwlllwCi-

Rl!, /(u, v) pqhJII! wupn11.2 hCi gwCi4wgwb (u, v) EE W'lh'lli fiwuwp 

(4wpn'l hCiu w1q.np}lpuCi u4ub:1 pn1nJ1 (u, v) EE W'l.h'I.Cihp}l fiwuwp 

/(u, v) = 0 finuu}lg): 

U.tq.np}lpu}l w2Ju.wlllwGu1! 4wqtJw4hpUfqmu t hp4m tflnqnq, 
npnCig}lg ub.4[! 4wCiqwCib.CiJ! A q.npbn'l.mra1mCi, u1mu[!' B q.npbnTtmra-

1mCi: A q.npbnTtmra1wCi {!CipwgJ!mli ulllntq.qmu t, ph f finuul! WJITJ.lnR 

1w1.[wq.nqCiCi t, ph n2, li. b:pb: 1w1.[wq.nqCi{! 2t, WUfW Ci21.[mu t w1Ci 
1w1.[wgGh1m fiwuwp UTtWCiw4n: 

B q.npbnTtntra1mCi[! 4WlllWJ1qntu t, hpp w1q.np}lpU[! hqpw4wgrh1 
t. np finuul! wnw1.[h1wq.nt1Cil! 2t: \Jpw WJ1TJ.1mCiumu uU1wgqmu t Gnp' 
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w,ftq~ ubb ubbmp1wup finuu, np~ wpcth1m lTilJIWJ;!WG8ntJ1 w11.h11.~ 
fiwuwp TJ.WJ1a1w1 WUPTI'lf P~tl t: 

A qnpbnrzmptJwG Gf/wpwqftp 
A q.npbn11.m1a1wa {!Gpwggmu gwUg~ 1mpw9wG8ntJ1 q.wq.wp 

q.mGtl_mu t fibmli.1w1 bpbg tL~nwltGhp~g npli.t uhltmu. 
w) JJ.bnli.u i~ G2tlh1, 
p) G2tlh1 t, pw19 ~~ TJ.~'lllWJllttlht, 
q.) G2tlh1 t li. TJ.~'lllWJllttlhF 
A q.npbn11.mp1wa ultqpmu G2t[wb li. JJ.~mwplttl_wlJ q.wq.wpGbp~ 

pwqump1mGI! TJ.W'lllWJllt t, G2t[wb, pw19 iJJ.~mwplttl_wb t s q.wq.wp{!' 
s(-,oc) G2muntl_: U'Gwgwb q.wq.wpGbp{! fiwuwptl_mu bG JJ.bnli.u iG2t[wb: 

A q.npbn11.mp1wa ublt J;!WUI! npli.t U2t[wb, pw1g iJJ.~mwrlt~tl_wb 
q.wq.wp~ TJ.~'lllWJl4mua t (wnWf~G G2t[wlJ{! WTIWf~aa t TJ.~'lllWJllttlmu), 
np~ WJlJJ.1mGgmu w1a JJ.WnGmu t G2t[wb li. JJ.~mwplttl_wlJ, li. ltwpn11. bG 
G2tlh1 JJ.bnli.u iG2t[wb q.wq.wpGbp: 

S -~g mwppbp 1mpwgwG8ntJl u q.wq.wp~ a~2I! (w· ,e(u)) qm1q. 

t, TIJl'lllb'l. (* -[! + t 4wu -) , ~ult E(U) -a wupnrtf TJ.JlWltwG p~tl_ t: 

u(w· ,e(u)) q.wq.wp~ JJ.~mwrltuwa ctwuwGwlt ltwmwptl_mu t 
fibm li.1wlI!. 

bpb (u, v) EE, /(u, v) < c(u, v) li. v q.wq.wp{! JJ.bnli.u i~ G2tlht, 

W\.llW V -G G2tl_mu t' v(u-+ ,E(v)), npmbq 

c(v) = min(c(u),c(u,v)- /(u,v)), 

bpb (v, u) EE, /(v,u) > 0 li. v q.wq.wp{! JJ.bnli.u i~ G2tlht, W\.llW 

v -a G2t[mu t' v(u- ,c(v)), npmhrt 

c(v) = min(c(u),/(v,u)): 

A q.npbnqmp1mGI! ltwmwpt[mu t pn1nr U21.[wb, pw19 
iJJ.~mwpltl[wb q.wq.wpGbp~ fiwuwp, gwa~ JJ.lm i~ G2tlh1 t q.wq.wp{!: 

I q.wq.wp~ G2uwG JJ.hll.lJ;!TilU f/wmwpt/mtl t B qnµbnrzmptJmfi[!: 
bpb pn·1np G2t[wlJ, J!Wl9 iTJ.~'lllWJllttlwb q.wq.wpUbp~ TJ.~'lllWJlltnuJ~g 
fihmn i~ G2tlh1 _t q.wq.wp{!, W\.llW A q.npbnrimp1maa wtl_wpmtl_mu t f 
Rnup[! wnwl/.liJwqmJGG t bqpwltwgmp1wup: 

B qnpbnrzmptJwG Gf/wµwqftflf!. 
B q.npbnqmp1wa WJlJJ.1mUgmu U21.[mtf t s ~g t nwCiwlllwrfi, np~ 

ntrt~Tt wqbqGbp~ tlrw finunI! wt[h1wgt[mu t c(t) -nl[, ~ult fiwltwnwlt 

wqb11.Gbp~ tl_pw Citl_wqbgtl_mu t c(t) -nl[' uGwgwlJ wrihriGhp~ l[pw 
pnq Cibtntl GnqG{!: 
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'l-w 4wrh1p t wGtq fih\lluJWl u}utn.tw1n4. 
nJllljUU fihJlpwl.jwG q.wq.wp {!G\llfl4Till.i t t -a, 
l.tpt fitrpwl.jwG q.wq.wp{! v(u\e(v))-G t, WUjW (u,v)EE 

w11.t11.p 4JlW finui;m w4h1wg4nuJ t &(t) -n4, 

2.tph fihJlpU14wG q.wq.wp{! v(u- ,&(v))-U t, WUjW w11.hf\p finuul! 

UjW4wuhg4nu.t t &(t) -n4, 

3.TIJllljUU fihrpwl.jwG q.wq.wp [!G\llp4mu t v -a. hph fihrpwl.jwG 

q.wq.wpl! s -G. t, B q.nrl>n11.mp1mG{! w4WJl\114ntu t, fiw4wnw4 JJ.UUjQntU 
4W\11Wfl4TilU t 1-{!: 

lJ.flJJ.JntGJ!mu s -pg t finuup uhbmp1mGG w4h1wGmu t &(t) -n4: 

-RwGp TIJl wuhG wGq.wu B q.nrbnf\mp1wa l.jW\llWflTilUpg fih\lln 

finuul! w4h1wGmu t wnG4wqG l-n4 ( e(t)-G pGwl.jwG pp4 t), mu\llp 

UjWJlq t, nJl B q.nrl>n11mp1mG1! wG4hJlf wGq.wu lP l.jWJlTIT\ l.jw\llWfl4hF 

l,h\llL.wpwJl, pG~-nJl UjWfip A q.npl>n11mp1mG{! 4w4Wfl\114P, hpp pn1nr 
G24wb l.i. ~'l-P\11Wfl44Wl> q.wq.wpGhrl! fJ.P\11Wfl44Ul ta L. lP G24h1 t 
q.wq.wp{!: S -n4 G2wGw4hGu G24wb 1.i. 'l-P\11Wfl44WO q.wq.wpGhpp 

pwqump1mG[! (s ES), S -n4 uGwgwo (lG24wlJ) q.wq.wpGhpp 

pwq ump1mG1! ( t E S): "lwpq t, np ( S, S) -I! 4\llfl4 wl>J! t, I! Gq npn1u 

4\llfl4Wl>U'fi (u, v) EE, u ES, v ES w11.h11GhJlp fiwuwp 

/(u,v)=c(u,v), pul.j (v,u)eE, ueS, veS w11h11.Ghpp fiwuwr 

f(v, u) = 0 (fiw4wnw4 T).U~J!mU u q.wq.wpp fJ.P\11Wfl4Pntl.ipg 4G24hp v 

q.wq.Wp{! ): 

l,h\lluwpwJl, ppnu, f finUJ!I! wnw4h1wq.nqGG t: lJ.1ulllpun4, lipli 

gwfiljwgwa (u, v) EE WTJ.lirJ.'1 fiwllwf1 c(u,v)-fi wllpnTJ.p pf,t/. t u 

w1qnf1f,pllfi wzjuw,nwfip[! uljumll t wJfiiqf,uf, f finupf,g, nf1 

gwfiljwgwa (u, v) EE WTJ.lnzfl fiwllwf1 f(u,v) -a wllpnTJ.p pf,t/. t, WU/UJ 

Wf1TJJmfipmll u,nwgt/.wa / 0 wnwt/.li1wqmJfi finup[! uu gwfiljwgwa 

WTJ.liTJ.f, fiwzlwf1 wllpnTJ.p pf,,j t: 
U.1qnf1f,pllf, wzjuwinwfip[! U/Wf1qwpwfinTJ. Of1f,Gwlj. 
q.\llGhGJ! Gl.j. 4.10-mu ~w\114hp4wb gwGgmu s -pg t 

wnw4h1wq.m1G ubbmp1wup. finup (impwpwGllmJl w11h11.p 4n11.J!pG 
q.p4wb t Gpw yan11.mGw4mp1mG{!): 

nr~tm u4qpGw4wG PnlllW\IIJlUlP finUJ! 4bpgGmu hG12 O 
uhbmp1wup. flnu121!' p.n1np w11t11.Ghpp 4pw /=0: \,4. 4.ll~nuJ 

JTilJlWl!WGllmJl w11.h11.pG 4hpwq.p4wb p4wqm1q.p wnwfpG JlW'l.WJJ.JlPll! 
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finup]l uhomp1maa t, hp4pnp11- J!WTJ.W'lJlli~I!' un,hwt w11. t.11.]1 
pn11.mGw4mp1mG-[!: 

2 

s 

Ci.4. 4.10 

8wGg]1 i.l]1tiw4G wnwi]lG wQq.wu A 
l4Wfi}1Q l4WU14hpi.lwo t Q4. 4.12-mu: 

0,5 
Ci.4. 4.11 

q.npOnTJ.mp1wG Wi.lWJlUl}l 

l.iwmwpi.lht t fihmlqwm. G2i.ltq t s q.wq.wp'[!' (s,- oc:), T).]1U1wp4i.lht 

t s q.wq.wpJ!, np]l J!GpwgRnuI G2muQhp hQ umwght v1(s+ ,5) L. 

v2 (s+ ,2) q.wq.wpQhpJ!: 'l-}llllwp4i.lht t v1 q.wq.wpJ!, np]l 2Gnpfi]1i.l 

G2muQhp hQ ulllwght v4 (v; ,1) L. v5 (v; ,5) q.wq.wpGhpJ!: 'l-}llllwp4i.lht t 

v2 q.wq.wpJ!, np]l 2Gnpfi]1i.l G2i.lht t v3 (v; ,2) q.wq.wpJ!: 'l-}111lWfl4i.lht t 

v4 q.wq.wpJ! (wnwi]lQ G2i.lwOJ! wnwi]lQQ t T).}llllwp4i.lmu), np]l 2Gnpfi]1q 

G2i.lht t t(v; ,1) q.wq.wpJ!: A q.npon11.mp1mGQ wi.twpllli.lnu.i t t 

q.wq.wp]l G2muni.t. finupJ! fiGwpwqnp t iwqwgatq: 
l.iwlllwpqmu t B q.npon11.mia1mGJ!. 4wnmgqmu t 6wQwt.4wpfiJ!, 

npnq finuRJ! uhowgqmu t 1-nq, L. umwgqmu t Gnp, pmuwlllplq]l finuR: 
\,4. 4.13-mu l4Wlll4hpqwo t gwQg]l q]16w4J! B q.npon11.mia1mG]1g 
fihllln, li. J!GT).q.bqwo t finURJ! tihowgGnq 6wGwt.4wpfiJ!: 

S(-,oo) 

v,(S",S) 0,5 

Ci.4. 4.12 

. s r(,·, .I) 

\,np, pm1tWlllJ1htli finup]l fiwuwp Gnp]lg 4wmwpqnu.r l A 
q.npbn11.mp1mGJ!, np]l wqwplll}1 t.4wfi]1Q gwGg]l mhuRJ! t.4wm4hpqwo t 
a4. 4.14-mu: 
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4w1.llwptllil t fihl.lllqw1[!: '-'2tlht t s(-,oc) q.wq.wpl! la. 'llil.llwp4qh1, 

np}l WJl'l1mG.nnur G.2nurG.hp hCi ul.llwgh1 v1 (s + ,4) 

q.wq.wpCihp{!: 'l-}11.llWJl4tlht hCi v1 , w1Cimfihl.llla. v 2 

U V2(S+ ,2) 

q.wq.wpCihp]!: 

U.p'l1mG.nnur G.2nurG.hp hCi Ul.llwgh1 v5 (vt ,4), v3 (v; ,2) la. v4 (v; ,2) 

q.wq.wpCihp]!: V5 q.wq.wp}l 'lr1.llwp4mu}lg G.2tlh1 t t(v; ,1) q.wq.wp{!: A 

q.npbn11.mp1mG.l! wqwpl.llqmu t t q.wq.wp}l G.2munq. finunl! fiCiwpwqnp 
t 1wqwgG.h1: 

4w1.llwpqnur t B q.npbn11.mp1mG.{!. G.2qmu t tiwCiw~wpfi{!, npnq 
fiTIUI!]! uhbwgqmu t 1-nq: \.,4. 4.15-mu ~W1.ll4bpqwb t gwCig}l q}ltiW4]! 
B q.npbn11.mp1mG.}lg fibl.lln, ]!Ci'lq.bqwb t finunl! 1wqwgG.n11. 
6wCiw~wpfi]!: 

v,(S',2) O,Z 

S(-,oo) t(v:.o s 

v,(S',4) v;(v,",4) 

ll4. 4.14 ll4. 4.15 
\.,np finun}l fiwuwp Cinp}lg 4wl.llwpqmu t A q.npbn11.mp1mG.]!, np}l 

wqwpl.ll}l ~wfi}IG. G.2tlh1 t t q.wq.wpl!, la. gwCigCi mCi}l G.4. 4.16-mu 
~W1.ll4bpqwb 1.llhuI!]!: 

l,nunl! fiCiwpwqnp t uhbwgCiht 2-nq: 4w1.llwpqmu t B 
q.npbn11.mp1mG.1!, np}l WJl'l1mG.nniu ul.llwgqmu t Cinp finun (G.4. 4.17): 

v,(S',2) O,Z 

S(-,oo) 

v.(S',3) 1,5 v-.<v1·,3) 1,5 v> 

ll4.4.16 ll4.4.17 
Ul.llwgqwb finunr fiwuwp Cinp}lg 4W1.llWJlqmu t A 

q.npbn11.mp1mG.]!, np}l wqwpl.ll}l ~wfi}lfi G.2tlht t t q.wq.wp]!' t(v; ,2) 

(G.4. 4.18): 
l,hl.llla.wpwp, finunl! fiCiwpwqnp t wqh1wgG.h1 2-nq: '-'2tlwb 

q.wq.wpCihp}l 
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t(v;,2),v4 (v;,2),v2 (v3,2),v3 (v; ,3),v5(v:,3),v1(s+,3),s 

fiwfnJ11J.W4wCimp1ntCi'[! u}lwJ1dbpnJ1bCi nJ1n2mu t s, v" v5 , v3 , v2 , v 4 , t 

tiwCiw~WJl fi'[!, nJl ti pn1nJ1 W'l_ h'l_ CH:iJII!, pwg}l ( V2 'V3) -}lg, TIUJ.fi'l bCi: 

nuJ_}l'l_ W'l_b'l_CibJl}l fiTIUQ'[! wtl_htW(Jtl_ntU t 2-ntl_, }lu4 (v2, V3) -}I fiTIUQ'[!' 

~w4wubgtl_mu t 2-ntl_: 
lJ.J11J.JntCiQntU UlllWgtl_mu t Ci4. 4.19-mu ~Wlll4hJ1tl_Wb gwCig'(!: 

S(-,oo) 

v,(vi.2) 2,2 

s t(v;,2) 

v,(S',3) 1,5 v,(v,·,:l) 3,5 

a4.4.I8 a4.4.t9 
Uu,wgtl_wb gwCig}l fiwuwp w1q.np}lpu}l w2Juwu,wCip'[! qwp3.1w1 

u4utl_nuf t A q.npbn'l_mp1mCi}lg: U.pq1mCipmu uu,wgtl_mu t fibu,li.1w1 
}lpwtl_}ltiw4'(! (Ci4. 4.20): 

S(-,oo) 

v,cs·, I) .\5 
a4. 4.20 

\J2tl.h1 li. 1)..}llllwp4tl_h1 bCi s, v" v~. v3 q.wq.wpCibp[I, ~4w G2tl_wb u 
fl}.}llllwp4tl_wb q.wq.wp: t -Ci ~}I G2tl.h1: Uu,wgtl_wb finUQ[I 

wnwtl_h1wq.m1GCi t, }lu4 (S,S) 4u,ptl_wbp}l pn'l_mCiw4mp1mG[I' 

Citl_wqwq.m1G. S={s,v1 ,v3 ,v5 }, S ={v2 ,v4 ,t}: 

§ 4. bp~~mtu q.pw:f,}l wnwl{li1wq.mJG 'l_ntq.w~guwG fuG'l-flfl 

tm6mu 

'l-}lgmp' 111ptl_wll t G=(S,T;X) hf144"'lu q.pw,1>[1, np111b'l_ 

S = {s1,s2 , ••• ,s'"} li. T = {t1,t2 , ••• ,tn}: U.1q q.pw,1>}1 ~!lwtl_b1.wq.m1Ci 

qmq.w4gmul! [ICiqfiwCimr q.wq.wpCibp ~mCibgnJJ. wnwtl_bLwq.m1Ci ptl_ntl_ 
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4n11.b.pJ, pwqump1mG t: U.1G q.1.11Gb.1m fiwuwp 4oq.1.11wq.npbb:Gp gwGgmu 
wnwqb:1wq.m1G finup q.1.11Gb:1m w1q.npJ,puJ!. mGb:Gw1nq G = (S,T;X) 

b.p44n11.u q.pw,1>' 44wnmgb.Gp G = (V,E) gwGg, 4q.1.11Gb:GJ2 Wl'l gwGgmu 

wnwqb.1wq.m1G finup(I, npJ! fiGwpwqnpmJb1mG 41.11w q.1.11Gb1m G q.pw,l>J, 
wnwqb:1wq.m1G qmq.w4gmuJ!: 

Op1.4b.u G gwGgJ, q.wq.wpGbpJ, pwqdmJb1mG, J!G1}mGb:Gp 
V = {s} u {t} u Su T, J,u4 WTJ. b:11.Gb:pJ, E pwqdmp1mGJ! uwfidwGb:GJ2 
fib:1.11u.1w1 4b:p1.4. 

{
" = s u VE S, 

( ,,, V) E E (;::) V = t u " E T' 
{ ,,, V} E X u " E s' V E T: 

P.n1np (u, v) e E W'l h'l GbpJ, fiwdwp J!G'lmGb.Gp c(u, v) = 1: 
4wnmgqwb gwGgJ! 4mGb:Gw G4. 4.21-md 1.4wU14b:pqwb U1lruJ21!· 

[ 

11\i. 4.21 

Oq.1.11wq.npbb:1nq WJl'lbli pGliwp41[wb w1q.npJ,Jbd1!' w1u gwGgmd 
'4wpn11. b:Gp 4wnmgb:1 f wnwqb:1wq.m1G finup: \J2blip, np pn1nJl 

w11.b:11Gb:pJ, qpw w1G J!G'lmlimd t wdpn11.2wpJ,1[ WJldb:pGb:Jl' 0 '4wd 1. 
pn1np w11h11GhpJ, JbO'lmGw4mp1mGJ! 1 t u. w11h11nq finu1m ili 
q.bpwqwGgmd pn11mGw4mp1wliJ!: -RwGJ, np si, 1 :s; i :s; m q.wq.wr,t}lg 

u4uqn11 ( t,-, I :s; j :s; n q.wq.wfb d111Gn11.) W'l b:11 Gb:Jl}lg wdb:Gw2w111J! db:4), 

l[pw t finupG J!G'lmGmd 1 wpdbp, mu111J, G = (S,T;X) q.pw,1>), 4n11hp}I 

X 0 ={{s,t}/{s,t}eXh/(s,t)=l} 

pwqdmp1n1Gt! qmq.w4gmd t, IA. GJlw 4n111qlfl pwGwlrn fiwqwuwJI t 
G = (V,E) gwGgmd wnwqb:1wq.m1G finup}I dbbmfb1wGn: 
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~h2Ul t Gl~wUlhl Gwli., np G = (S,T;X) q.pw,1>]1 wnwl{h1wq.m1G 

qmq.wtrnuwG 4nTJ.hp]1 vwGw4[! ~]1 q.hpwqwGgnuf G = (V,E) gwGgnu.f 
wnwt{h1wq.m1G finuv]l uhbmp1wG[!: fipng, hph q.pw,1>]1 

{s; ,t; },{s; ,t; }, ... ,{s; ,t; } 4nqhp[! qmq.w4gmu hG, w~w G = (V,E) 
I I 1 1 I' I' 

gwGg]l WJJ\. 4nTJ.hp]1G fiwuw~wUlwufuwG WTJ.hqGhp[! ~wpmGw4nTJ. 
s-J,g t ntTJ.]lGhp]l WTJ.hTJ.Ghp]l l{pw finug]l wpcthgG [!Gl'}.ntGh1ntl l, 
uGwgwb WTJ.hTJ.Ghp]l t{pw' 0, 4uU1wg1{]1 s -]lg t,p uhbmp1wup finug: 

U.1u~]lunq, t{hp[! G21{wb hTJ.w.Gw4nt{ q.UlG'l{wl, G = (V, S; X) 

q.pw,l>]14nTJ.hJ1}1 X 0 pwqump1mG[! wnwt{h1wq.m1G qmq.w4gmu t: 

U.pl'}.hG G2h1 hGg, np G = (S,T;X) hp44nTJ.lf q.pw,1>[! 4wph1]1 t 

Ghp4w1wgGh1 0,1 UlWJIJlhp]lg (a;i) uwUlp}lg]l lf]lfngnq, TIJIUlhTJ. 

{1, hJith {s;,ti} EX 
a;i = 0, hJ,th {s; ,ti} E X: 

G q.pw,l>mu wnwl{h1wq.m1G qmq.w4gmlf[! q.U1Gh1m JuGJ\.}lJI[! 

fiwGq.mu tp (aii) uwUlp}lgmu wnwt{tqwq.nqG pi.lni.t 1-hp]l 

[!GUlpmp1wG[!, npnGg]lg gwG4wgwll hp4ntu[! q.u,Gi.tmu hG u,wpphp 
UlTITJ.hpmu l.t UlWJlphp u1mGhpmu: 

~hUlwq.w1mu WlJ\. iil.tni.l [!GUlpi.lwll 1-hp[! 4wGi.twGhGg wG4wJu 

1-hp: bph (aii) uwUlp}lg]l O ~wpmGw4nTJ. i.twGl'}.w4Ghp[! fiwuwphGv n~ 

pm11wUlph1]1, w~w t{hp[! iil.tw4hp~i.lwll JuGJ\.}lJI[! 4mGhGw fihu,l.t1w1 
UlbUJ2[!: 

Spt{wl, t m x n 4wpq.]1 wq1muw4, np]l npn2 i.twGl'}.w4Ghp n~ 
pm11wUlpb1]1 bG (G2i.twll hG): U.Gfipwcth2u, t uGwgwll i.twGl'}.w4Ghpmu 
UlbTJ.wi.lnph1 wnwi.lb1wq.m1G pl{ni.l wG4wJu 1-hp (gwG4wgwll 2-[! 
q.UlG'l{mu bG UlWJlpbp UlTITJ.bpmu L. UlWJlphp u1mGbpmu): 

tl,bp[! G2i.lbg, np w1u JuGJ\.}lJI[! 4wph1]1 t 1mbb1 G q.pw,1>],G 

flwuw~wUlwufuwGnTJ. G gwGgnu.1 wnwt{b1wq.m1G flnUJ2[! q.U1Gh1m 
lf]lingnq: -RwG]l np w1G uwuGwl{np u,]1~]1 gwGg t, muUl}l uu,npl.t 
4U1wG12 GpwGm\J wnwi.tb1wq.m1G finUJ2[! q.U1Gb1m w1q.np]lpu]1 Gnp' 
W'l.1ntuw4]1G flwp\Jwphgt{wb 2wJ1WJ\.J1WGJ2[!: 
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§ 5. OctwGri.w~ tuGri.}lJI 

'l-pwwp4hCip m x n 4wpq.p wrumuw4, npp npn2 qwCi11w41lhp 
(Ci2wCiw4hCip CipwCig pwqunr1~1mCiI! Y) fiwuwpt[mu hCi n~ pm11wwph1p: 
bCipwl'j.phCip, np wrumuw4p UlTil'J.hppCi fiwuw~wwwuJuwCihgt[wlJ hCi 

wpt[wlJ a 1 ,a2 , ... ,a,., pu4 u1mCihppCi' b1 ,b2 , ••• ,b,. wupnl'J.~ n~ 

pwgwuw4wCi ra4.tp{!: 
bCifaWl'J.phllp CiwL., np wrumuw4p 1mpwpwCillntfl ramnwwphtli 

t[wll11w4mu qp4.wlJ t n~ pwgwuw4wCi ralitl., w1Ci~hu np 1mpwpwGllmJl 
UlTil'J.P t[wlll'j.W4Cihpmu qpt[wlJ ratl.hpp q.ntUWJlI! ~ti qhpwqwCigmu Wl'l 
UlTil'J.pCi fiwuw~wwwuJuwCibgt[wlJ ratl.liCi, u. 1mpwpwCiump u1wCi 
t[wCil'j.w4Cihpmu qp4.wlJ ratl.hpp qmuWJlI! lrn ~ti q.hpwqwGgnu.f Wl'l 
u1wCiI! fiwuw~wwwuJuwCibg4.wlJ ratl.fiCi: U.1'l~tiuti Wl'J.1muw41l 
wCit[u1CihCip (Y;a1 , ••• ,a'";b1 , ••• ,b,.) uwfiuwCiwlflw4muCibppCi pw4.w­

JlWJlTil'J. Wl'J.1muw4: 
.gaawp4h1m bCip fibwt..1w1 JuCi'lPJlI!· 
(Y;ai,, .. ,a'";bi,··· ,b,.) uwfi,Jwfiw,j,wf./nuJ(il:ipf,fi pw,fwpwpn'l 

W'I.JnlUUif./fil:ipf,g qmfili[ WJfi W'I.JnlUWl{[!, npf, ,f wfiT}Wf./fil:ipnlll qpi/wo 
pn[np p,,f bpf, qmuwpf! wul:ifiwub<Jfi I:. 

brat (i,j) t[wlll'j.w4mu q.pt[wlJ PPtl.I! Ci2wCiw4bCip /iJ, w~w 

au.w4bp~t[wlJ JuCil'J.PJlI! 4wph1li t Cibp4w1wgCiht fibwu.1w1 wbupnt[. 
q.wCiht /iJ ;;:,: O ra4.hpll w1Ci~bu, np 

/;j = 0, hpp (i,j) E f; 

" L /iJ :$: a; , i = 1,2, ... , m ; 
j=I 

m :r /iJ :$; bj , j = 1,2, .•• , n ; 
i~l 

m " 

(5.1) 

u. npnCig fiwuwp L L/;j wpwwfiw1wmp1mll[! uwwCinu.f t pp 
i=lj=l 

wubCiwublJ wpctbp{!: 
U.1a q.tJ Juu'ltir t. uw4w1a uwfiuwCiwlflw4muCihpp ti. 

Ci~w111w4w1pCi 4>mCi4gpw1ti ~wpq 111bup[! fiCiwpwt[npmra1mCi t wwipu 
Cipw 1mMwCi fiwuwp wnwfwp4h1 wp111mCiwt[b111 w1qnpprau: 

l.iwnmgbCip G = (V,E) gwCig, npmu wnwt[h1wqm1Ci finup{! 

q.111Gh1m full'lPJlI! 1mlJh1pu 41mot[p Ciwu. (5.1) JuCi'lPJlI!= 
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nJlu.flm gwCigJ, q.wq.wpCib:JlJ, pwqump1mCi l!Ci1J.mCib:Cin 

V = {s}u{t}v{sps2 , ••• ,sm}u{tpt2 , ••• ,tn}: 

UwfiuwCib:Cin gwCigJ, WJJ.b:JJ.Cib:JIJ, E pwqump1mCi{!. 

{
u=st..v E{s1,s2 , ••• ,sm} 

(u, v) EE e:> v = t 1. u E {t1 ,t2.'·:·•'n} 
U = S;,V = tj L. (1,J) E Y 

U.TJ. b:JJ. Cib:Jl J, pnJJ. mCiwljmp1mCil! uwfiuwCib:Cin fibui t..1w1 lt hJlut. 

{
a;, bpbu=s,v=s;,i=·t,2, •.. ,m, 

c(u,v) = hj, bpb v = t,u = tj,j = ~,7, ... ,n 
M, br,tb u = s;,h = ti L. (t,J) E Y: 

nJIUlb:JJ. M = 2·max{a1,a2 , ••• ,a,,.}: 

'l,chtwJl it uuimq.b:1, nJl br,tb f -1! ljwnmgtlwo gwCigJ, pmnwuiJlbtJ, 

finun t, wu.iw /ij = f (s; ,ti) r,ttlb:Jll! 4fiwCi1J.J,uwCiwCi 

(Y; ai, ..• , a,,.; hi, ..• , hn) uwfiuwCiw41w4muCibp J,Ci pwtlwpwpnJJ. 

WJJ.1muw4 li. l!Ci1J.fiw4wnw4{!. Ci2tlwo uwfiuwCiw41w4muCib:J1J, 
pwtl WJIWJlnJJ. 1mJ1wnwCiumJ1 WJJ.1muw4 uJ,wpctbnnr bCi nJ1n2mu t 

G = (V,E) gwCigJ, pmnwuiJ1b:1J, finunl!: (!Ci1J. npmu finunJ, ub:bmp1mCil! 

fiwqwuwp t WTJ.lTilUWl.jJ, P"l"Jl r,ttlb:JIJ, qmUWJIJ,Ci: 
~buili.wpwJl, (5.1) JuCi1J.J1J, 1mbuwCi fiwuwp pwtlwljwCi t 

fiwuwu.iwuiwufuwCi gwCigmu q.uiCibt wnwtlb:1wqm1Ci ub:bmp1wup finunl!: 
UuinJ1li. ltmJ1tlJ, Ci2tlwo gwCigmu wnwtlh1wq.m1Ci ub:omp1wup finunl! 

q.uiCibtm w1q.nJ1J,puJ, CinJl, wrumuwljJ, fibui w2Juwuib:1mCi 

fiWJIUWJlbgqwo 2WJIW1J.JlWCi.Ul!: S; q.wq.wpJ, 41nfuwJ1bCi oquiwqnpbtlmu 

t i -ri'l UlnJJ., ti q.wq.wpJ, 41nfuwrihCi' WJJ.1muw4J, j -J11J. u1mCi 

WJ1uiwflw1uin1p1mCi.Cib:J11!: 
Odwar,.wq tua,,_,,,, 1nuhlwa WJqnpf,prlf, aqwpwqf,p[!. 
U.1q.npJ,puCi J,ri w2JuwuiwCinl! uljumu t Ci2qwo gwCigJ,Ci fiwuwu.iw­

uiwufuwCinJJ. m x n ltwriq.J, WTJ.lmuwljJ,g, npJ, npn2 tlwCi1J.w4CibJ1 ni 

pmnwuipb1J, hCi (~Ci~tlwo bCi' CiriwCig fiwuwu.iwuiwufuwCinq J;i = 0 li. 

ibCi 41n41nfutlmu), uinq hpJ,Ci fiwuwu.iwuiwufuwCibgtlwo bCi 

a1 ,a2 , ••• ,am, u1mCihriJ,Ci' h.,h2 , ... ,hn r,ttlhJl[!: ~ninri (ij) pmnwuiribtJ, 

tlWCi1J.w4Cib:f1J, fiWUWJl /(ij) = 0 (UjWlUWCiwqnf1qbCiU 0-Ci iq.flbt li. Wl1J. 

q WCi1J.W4 Cibfl{! wCitl wCibCiU l}WUllµJl 4 qwCil}Wlj Cibfl ): 
A qnpbnrzmpJwa aqwpwqf,pf! 

)1,y 



A qnpbnJJ.mp1wu J!Gpwgpnu.f WJJ.1muwld1 1mpwpwullmJl mnq 
4wu u1mu qUlul.[nu.r t fihUlU.!Wl hphp q}ltiw4Ghp}lg npu.t uh4nu.r. 

w) JJ.hnu.u 2_}1 u2tl ht, 
p) G2tlht t, pwig 2.ll TJ.J\Ulwp4tlht, 
q) u2l.[ht t U. T).}\UlWJl4l{Ut= 
A qnpbnJJ.mp1mGJ! u4utlnu.f t WJJ.1muw4}l w1G UlnJJ.hp}l u2munl.[, 

n 

npnug fiwuwp Lfij <.a;: 3mpwpwullnlJl WlT).\.14}\U}l UlTITJ. G2tlmu t 
j 1 

n 

(-,E;) l.14WlUWuwCi2wunl.[, TIJlUlUTJ. E; = a; - L /;j: 
jcl 

A qnponJJ.mp1wu uh4 [!Wll'(~ npu.t Ci2tlwb, pwig 2.TJ.J\UlWJl4l{WlJ 
UlTITJ.}l 4wu u1wu T).}\UlWJl4TILUU t, np}l WJlT).!ntGpmu w1u JJ.Wnumu t 
u2qwb u. T).}\UlWJl4ti.WO, u. 4wpnq hQ u2qh1 JJ.hnu.u 2_u2l.[wb u1muhp 4wu 
UlTITJ.UJl: 

i(j,E;) UlTITJ.}l (j-Q U!WU fiWUWJl t 4wu -) T).}\UlWJl4UWU cJwuwuw4 

4WUlWJll{nlU t fibUlU.lWll!. 
bpb (i,j) l.[wCiJJ.W41! PnlllWUlJlht}l t lt j-pT). UlnlUJ! u2l.[wb 2.t, 

WU4W w1u u2l.[mu t (i,t5j) U4W1uwGwu2wuntl, TIJlUlUTJ. t5j = E;, 

j(i,bj), U!WU ( i -Q UlTITJ.}l fiWUWJl t) T).}\UlWJl4UWU cJwuwuw4 

4WUlWJll{nlU t fibUlU.lWll!. hph /ij > 0 lt i -pT). UlTITJ.1! G2l.[wo 2_t, WU4W 

w1u u2l.[mu t (j,E;) U4WlUWuwCi2wCinq, TIJlUlUTJ. &; = min(t5j,/ij): 

A qnponJJ.mp1mCiJ! 4wUlwptlmu t pn1np Ci2tlwb, pwig 
2_T).}lUlWJl4tlWlJ UlTITJ.UJl}l nt UlnlUUJl}l fiWUWJl, l}WU}l T).Un 2_}1 U2~.Ul 

m 

w1CiU4}lu}l j 0 u1mCi, np L Iv < bj : U.1TJ.U4Jlu}l u1mCi Ci2h1m JJ.hU4pmu 
i=l O 0 

ljwmwprfnul l; B qnpbnTJ.nLfi'JnL(i[!: 
bph pn1np Ci2tlmo UlTITJ.UJll! lt u1mCihpJ! JJ.}luiwp4l.[h1 hCi, lt 2_}1 Ci2tlh1 

m 

npltt u1mCi, np}l fiwuwp "f. /;i < bi , WU4W A q.npbnJJ.mp1mCiCi 
i=l 

wqwpUll.[ntu t WTJ.Jmuwljnul qprfwb p,rjbpf, qnulwpa wuliawulib(l l: 
hqpw4wgmp1wup: 

bCipwJJ.phCip, np A q.npbn11.mp1mCiCi wqwpuil.[h1 t j 0 u1wCi 

m 

U1 't5 io ) Ci2munq, TIJIUlU'l. b io - ; fiio = 4i > 0 : 
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U.1u J\.lH.t.tQm11 4wU1wpqmu t B q.npbn'l.mia1mGJ!, npJ, wprumGQm11 
w'l1muw4J, npn2 qwG1lwlf Gbpmu q.pqwb pqlipJ! qimpnfuqmu bG lL 
pn1np q.pqwb pqbpJ, q.nu.twpa wqli1wGmu t wnGqwqa 1-nq: 

B qnpm7TJ.nLfitJWG Gf/wpwqf,p[! 

1-f,G J!WJJ. UwfiuwGqmu t & = min(o0 ,oi0 ) pJ'ltll! lL 4wquqmu 

u1mGbp J, lL UlTI'l. liJI J, fiwuwp Gbp J, j 0 , 4, jl' ii, ... , jh-1' ih 
fiWfTIJll)W4wGmp1mG[!, npUlli'l. 

h. u1mG[! G2tlli1 t ik+t UlTI'l.J'l qJ,U1wp4uwa dwuwGw4 

(k = 0,1,2, ... ,h -1) 

ik UlTI'l.l! G2tlli1 t jk u1wa qJ,U1wp4uwa dwuwGw4 

(k = 0,1,2, ... ,h-1) 

;,. \llTI'll! G2tlli1 t A q.npbn'l.TilP!WG u4qpmu: 

2-pTJ JlWJl. k = 1,2, ... ,h wpdliQGbpJ, fiwuwp (i.,j,._ 1) qwGqw4mu 

q.11'4.wb pqJ,G wqli1wgqmu t & , 

3-pTJ JlWJJ. k = 1,2, ... ,h-1 wpdliQGlipJ, fiwuwp (i1,,jk) 

qwGJ\.w4mu q.pqwb pqbpJ,g fiwGqmu t & , wqwpU1'4.mu t B 

q.npon'lmia1mGJ! lL Gnp /;i pqbpJ,g 4wquqwb w'l.1muw4J, fiwuwp 

u4uqmu t A q.npbn'l.mp1mGJ!: 
(!Gpbpgn'l.J'lG bGQ pn'l.Gmu w~wgmgli1m, np 2wpwqpqwb[! 

gwGgmu wnwqli1wq.m1G finul! q.U1Gli1m w1q.npJ,pua tr, wr111mG12mu 

uU1wgqwb / ii pqlip[! ffwuw~w\llwufuwGmu bG wnwqli1wq.m1G 

finu12J,G lL WUJlTI'lfWpJ,q bG: 

§ 6. \,tq 111tqtp~ JuGJ).JI~ tntbnul[! 

U.nwfJ,G q.1Jumu qJ,U1wp4qwb' finu12wq.bJ, w2JuwU1wU1b11 lipmu 
w2 }uWUlTI'l. Gbp J, WJll)lTilGwq b\11 pw2Juuwa 'fib\11 4w~q wb Glirz ,nlirz lipf, 
fuGTJf1fi uwpbuwU1J,4w4wG unqbl(! fibU1lL1w1G t. 

Spqwb t n x n 4wpq.J, A= (aij) UWU1f1J'l91!, np111b11 aij ~ 0: 

U.Gffpwdb2111 t q.111Gb1 1r.{l,2, ..• ,n} ~ {1,2, ... ,n} 111b11wqpmp1mG, np~ 

Rwdwp min{al,r(l)'a2•(2) ' ... 'a,,,r(n)} Wf1U1Wfiw1111nqt1maa ]!GqmGmu t 

J,p wnwqtqwq.m1G wpdlip[!: m(A)-nq G2wGw4liGJ;! w111 wpdbU[l 

(w41iffw1U1 t, np w1a q.n1mp1mG mGJ,): 
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Spqwll A uwuippgp 1.t p pqp fiwuwp uwfiuwGbGp A(P) 

wrumuwlj'(!. Gpw (ij) qwG11wlJI! fiwuwpbGp pmuwuipb1p, bpb ai1 ~ p, 
fiwljwnwlj 11hu.mmu w111 qwG11wlJI! ljfiwuwpbGp n~ pmnwuipb1p: 

bGpw11pbGp, np wnwqb1wq.nqG pqnq wGljwJu 1-bpp pwGwlj{!, 

npnCig fiGwpwqnp t 11wuwqnpb1 A(P) wrumuwljp pmuwuipbip 

qwCi11wljCibpmu, k t: ~t2ui t uuimq.ti, np 

w) bpb k = n' Wl4W m(A) ~ p. 
p) bpb k < n , wt4w m(A) < p: 
U.1ut4punq. m(A) -p wpctbp'[! q.uiGbtm fiwuwp pwqwljwQ t G2t1 A 

uwuipj,gj, wubGwubll p UIWPPI!, npp 11bt4pmu A(P) uwuippgmu 

fiGwpwqnp t 11wuwqnpb1 n fiwui wCiljwJu 1-bp: 
lf1mu ljnqupg, bpb 

Po = min( min max aii, min max aij), 
l<i<;n l<;j<;n l<;jSn ISi<;n 

wt4w t4wpq t, np m(A) -p wpctbp{! Po -pg uM 1pGbt ~p ljwpnq: 

tlbp'[! pqwpljqwll fiwuiljmp1mGCibpp fipuwCi qpw wnwfwp4~mu t 
Gbq uibqbpj, JuCi11pp imMwCi fibuil.t1w1 wiq.npppu'(!. 

1-t,a JlWJ/· 4wqumu bCip A uwuippgp Po -pG ~q.bpwqwGgnri pn1np 

uiwppbpj, 4wpq.wqnpqwll fiwfnp11-w4wGmp1ntG{!' 

Po> P1 > P2 > ... 

1. k l4WpwubuippG qbpwq.pmu O wpctbp: 

2-{ITJ JlWJ/· 4wqumu bGp A(p,,) wri1muwlJI! 1.t, oq.uiwq.npllbtntl 

octwCi11wlj JuCi11p p 1mlluwCi wiq.np ppu'(!, Gpw pmnwuip btp 
qwG11wljGbpmu' 11wuwqnpmu wnwqt1wq.m1G pqnq 1-bp: 

bpb 11wuwqnpqwll 1-bpp pwGw4{! n t. w1q.nppp1IG wqwpuimu t 
w2JuwuiwGnl!- w111 1-bp'[! pGnpn2mu bCi 1wqwq.m1G pw2Jumu{! 1.t 

m(A) = p,. t4wuiwuJuwGnq, fiw4wnw4 11bt4pmu k -p wpctbnpCi 

wqb1wgqmu t 1 1. Gnppg 4wIDwpqmu 2-p11- pw1m: 
C.GpbpgnqpG bCip pnqGmu wt4wgmgb1m, np w1u wiq.npppuG, 

ppnp, q.uiGnlU t Gbq uibqbpp JuG11-pp 1wqwq.m1G 1mbntu{!: 
'l.puiwp4bCip wnwfwp4qwb wiq.npppup w2JuwuiwGp'[! 

t4wpqwpwGnq oppCiw4: 
'l.pgmn' finunwq.pbCi mGp qbg w2Juwuiwuibq ' wl, w2, w3, w4, 

wS, w6, qbg w2JuwuinqGbp' 41, 42, 43, 44, 45, 46 1.t uipqwb t 
w2JuwuinqGbpp 1mpwpwGllntPP wpuiw11-pnqw4wGmp1mG{! wubG up 
w2Juwuiwuibqmu: 
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U.afirwcth2Ul t 1mrwuwa~mJl w2}uwUlwUltTJ.}, fiwuwr w2}uwUlnTJ. 
l!aUlJlht w1authu, nr finuuwq.o}, WJllllW'1JlTITJ.W4wamp1mal! 1t,at, I!Ulll 
fiawrwtlnrt,a uho (a4. 4.22): 

"lwpq t, nr Po = 6, (2-r'l 4wlllWJlnTJ.}, WfllllW'lJlTITJ.W4wamp1wa 

wutawuho wrcthul! 6 t, J,u4 uawgwoatrt,al!' tl_tg},g uto) L. wiq.nJl},pu}, 
wnwf},a uwnmu a2t1_mu t UWlllJl},g}, lllWJlJltr}, 6 > 5 > 4 > 3 > 2 > 1 

fiwfnr11w4wam'Ja1mal! L. l!alllJltj_mu arw wnwft,a wGqwuf Po= 6: 

U.1amfitUlL. ljwqumu tau A(6) w1umuw4l!. t1_waqw4l! fiwuwrtl_mu 
t JanllllllWJlttJ,, hph UWUlJl},g}, fiWUWU4W\IIWU}uwa lllWJlJll! tl_tg t 4wu 
t1_t9t, 9 i.rto: 

41 42 43 44 45 46 
X X X X 

wl 7 6 3 3 2 2 
X X X X X 

w2 8 5 4 2 3 3 
X X X X X 

w3 8 5 2 3 3 3 A(6)= 
X X X X 

w4 2 3 9 8 5 5 
X X X 

wS 3 I 6 5 7 8 
X X X X 

w6 2 2 8 4 8 3 

G~. 4.22 
Octwa11w4 tua11r}, 1mouwa w1q.nJl},pu}, u},~ngml w1u WTJ.1muw4mu 

utbUlR t 11wuwtl_nrbau wnwt1_t1wq.n11a ptlml wCi4w}u 1-tr: UlllnJlL. 
4a4wrwq.rtau Wl'l w1q.nJl},pu}, w2}uwlllwGRl!· Ulw1uwaw4nrt1_tau 
lllTITJ.J! 4wu u1maJ! u2h1J,u ~q.rt1 &-)!, 11wat, nr w1a u},2lll 1 t: 

Octwaqwlj tua11r}, 1mouwa w1q.nr},pua w2}uwlllwa11a u4umu t' 
wa4w}u 1-tr}, nrL.t JaTilllWlllJlt1}, 11wuw4nrmp1mGJ,g: lftau 4u4uta11 
w1a 11wuwtl_nrmp1mat,g, nra uUlwgtl_mu t, trp wnwft,a fiwa11J,utwo 
pn11twlllJlbtJ, t1_wa11w4mu q.rmu ba11 1, L. wagamu fiw~nJl'l lllTITJ.},a m 
u1wa)!: 

A q.nronJl.mp1maa u4ub1m Ulwfit,a a24mu ta WTJ.1nmw4J, w1a 
lllTITJ. bJl)!, nrnau 1 ~ta U4WJlmaw4mu L. WTJ.lntuw4Ci mat, a4. 4.23-mu 
tJtWlll4tJltj_WO lllbUJ;!J!· 

\J2tl WO lllTITJ. hr}, q},lllWJl.4mu},g fitllln a24 mu ta WTJ.lntuw4}, 
wnw~t,a, bJlJlTIJl'l L. fit,aq.hJlTIJl'l u1mabJlJ!, nrnCig q},lllWJlljmu},g fibllln 
4ulllwCiwa11 a4. 4.24-mu \.llWlll4tr4wo WTJ.lnlUW41!-
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l 

X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

l 

X 

X 

X 

X 

X 

X 

1 

X 

X 

X 

X 

X 

(-) 

(-) 

(-) 

1 X X X 

X X X X 

X X X X 

X X 1 X 

X X X 1 

X X X 

(2) (6) (6) 
Q4. 4.23 Q4. 4.24 

X 

X 

X 

X 

X 

(1) 

(-) 

(-) 

(3) 

(5) 

(-) 

U~unuJ b:U11 'lJlmwp~til 'lhnli.u i'lJlmwp4tlwb wnw2}'1G, iTIJIJITIJl'l u. 
fi}lGq.b:pnJl'l mnJJ.b:p[!: Unw2}'1G mnTJ.Jl 'lJlmwp4uwG dwuwGw4 G2tlmu t 
b:p4pnfl'l u1mG[!, np(! 1 iJ'I ~wpmGw4mu, u. 4wU1wptlmu t B 
q.npbnJJ. mp1mGJ:!. np ti Wfl'llntG11mu ( 1.2) ti. (2.1) tl wGT).w4Ghpmu q.ptl mu 
t 1. }lu4 (1.1) tlwG'lw4mu q.ptlwb 1-[! 2G2tlmu t: U,Jl'llntG11mu 
umwgi.lwb WTJ.1muw4}l fiwuwp Gnp}lg u4utlmu t wiq.np}lpu}l 
w2fuwU1wG11[!' 1 i~wpmUw4nJJ. mnJJ.b:p}l G2muni.t (G4. 4.25): 

U1u U2i.lwb mnJJ.b:Jl}l 'lJlmwp4mu}lg fihllln G2tlmu hG wnw2}'1G, 
hppnJl'l U. fi}lGq.b:pnJl'l u1mGb:p[!, npnGg 'lJ'IU1WJ14mu}lg fihllln WTJ.lnlUW4(! 
4mGb:Uw G4. 4.26-nul' ~WUl~b:ptlwb Ulb:UI!J:!· 

1 

I X 

X 

X X 

X X 

X X 

X X X X 1 X X X 

X X X X 1 X X X X 

X X X X (-) X X X X 

I X X X X 1 X 

X 1 X X X 1 

X X (-) X X X 

(3) (6) (6) 
a4. 4.25 a4. 4.26 

X 

X 

X 

X 

xl 

(1) 

(-) 

(3) 

(5) 

(-) 

bp4pnJ1'l VlTITJ.J:! 'lJ'IVlwp4h1}lu n1 u}l u1mG 1ti G2tlmu, }lu4 iTIJIJl"Jl'l 
VlTITJ.J:! ').}'1Vlwp4b:1}lu G2i.tmu t 1 i~wpmGw4nTJ. 1nJ1JlTIJIT). u1mGJ:! u. 
4wmwptlmu t B q.npbnJJ.mp1mGJ:!, np}l WJIT).lntG12mu (4,4) u. (6,3) 
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qwa11wljabymnf qpqnnf t 1, ruti (4.3) qwa11wtir 1-I! 2a2t1.nnt t: 
U.p111maJ;!ntU' UUlWgqwlJ wrumuwtir fiwuwp anprg uljuqmu t 
w1qnprpur w2JuwU1waJ;!I!' 1 ~~wpmawtin'l UlTI'l.l:iJlr a2munq. a2t1.mu t 
urw1a UJIJITIJlfl UlTI'l.{!, TIJI{! flrUlWJlljl:itru a2qmu t wnw2ra U!nta{!, npr 
1lrUlWJ1ljnu.trg filiUln' lipljJITIJl1l UlTill.I!= U.111 Uln'l.r 1lrUlwJ1ljmU{! n~ra~ ~r 
a2mu, li. odwa11wti 1ua11pr Wtqnprpu{! w2JuwU1tllaJ;!a wqwpUlntU t' 
uznwgifw<J TJWUwifnpmpJnz(l[! 1wif.wqm1aa I: ~wU1wu]uwanq (alj. 4.27): 

-Rwar TIJI flWUWqnpqwlJ 1-lipr J;!Wawlj{! \f!TIJ;!Jl t 6-rg, ntuUlr 
wagamu baJ;! anp' A (5) W'l.lTilUWljr ljwnmguwal! li. apwamu 
wnwqli1wqm1a pqnq 1-lipr 11wuwqnpuwa ]ua11pr tmbuwa{!: 

,Rwar TIJI fira W'l.!TilUWljr JanlllWUlJIUtr qwa11wljalip{! uamu ha 
PnlllWUlJll:itr, muUlr odwa11wti 1ua11pr 1mouwa w1qnJ1rPUI! ljWJITI'l liaJ;! 
uljulit aw}unjl}l J;!W!LTilU 11wuwqnpq wlJ 1-liprg (alj. 4.28): 

1 X X X X 1 X X X X 

1 X X X X X (1) 1 X X X X 

X X X X X (-) X X X X (-) 

X X 1 X X X X 1 

X X X 1 X X 1 

X X 1 X X X X 1 X X 

(3) 
Ulj. 4.27 Ulj. 4.28 

\,2qwlJ urwti' UJIJITIJl1J. Uln'l.r 1lrUlWJ1ljmurg filiUln a2qmu liCi 
wnw2ra li. lipljJ1TIJl1l u1malip{!, npnag 1lrUlwpljmurg filiUln' wnw2rCi l.t 
lipljJ1TIJl1l UlTI'l.UJII!= U.11J. UlTI'l.UJII! 1J.rU1wpljli1ru u1ma ~r a2qmu, l.t 
odwa11wti 1ua11pr 1mlJuwa w1qnprpua w2JuwU1wal!a wqWJIUlnlU t' 
uznwgifw<J TJWUWifnpnzpJm(i[! [WifwqnzJ(i(i /: ~WUlWU}uwanq: 

'l-wuwq npq wlJ ] -lip r J;!Wawlj{! \f!TIJ;!Jl t 6-rg, U. wag amu hall Cinp' 
A(4) W'l.lnlUWljr ljwnmguwal! l.t apwamu wnwqli1wqm1a pqm{ 1-lipr 

1).WUWq npuwa JuG1lJ1 r tmlJuwaI!: 
bJIJITIJlfl UlTI'l.{! flrUlWJ14litru a2tt_mu ha WnWfra l.t bp4JITifl'l 

u1malip{!: U.111 u1mGlip[1 1J.rU1wpljli1ru a2qmu ba. wnwira l.t hp4pnfl'l 
UlTI'l.UJII!, lip4f1TIJl1J. UlTI'l.I! JlrUlWJ14tlbtntQ a2qmu t bJIJITIJ11J. Ulnta{!, np~ 
1lrUlwpljnnJ~g' tl hghJITifl'l UlTI'l.I!= Cwpmawtibtntl qnplJ{!apwg(l' 
4uU1wawaJ;! a4. 4.29-mu ~WU14hpqwlJ W'l.1TilUW4I!: 
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1 X X X X 

1 X X X 

X X X X 

X X 1 

X X 1 

X X 1 X 

(3) (3) (2) (6) (6) (3) 

(2) 

(1) 

(-) 

(4) 

(5) 

(3) 

1 

1 

X X 

X X 

X X 

X X 

1 X 

X X 

1 

ll4. 4.29 ll4. 4.30 

X X 

X X 

X X 

I 

I 

X 

2nppnp11- 1.llnTU! 11-}lU1wplfh1}lu G2qnu.r t 1 i~wpmGw4nq qhghpnp11-
u1mGn: 4WUlWJlqnur t B q.npOTITJ.TilJtlTilli]!, np}l WJl'llTilG~mu (2,3), (3,1), 
(6,4) la. (4,6) qwG11-w4Ghpmu wqh1wGmu t 1, }lu4 (2,1), (6,3) la. (4,4) 
qwG11-w4Ghpmu q.pqwo 1-bp]! 2G2qmu hG: U.p11-1mG~mu uU1wgqwo 
wq1muw4mu 11-wuwqnpqwo t 6 fiwU1 wG4w]u I (G4. 4.30): 

~h\llla.wpwp, (wl,42), (w2,43), (w3,4 l), (w4,46), (wS,45), (w6,44) 
pw2Jumun, np}l 11-hummu finu~wq.o}l WJIUlW'lJITITJ.W4wGm1t1ntG]! 4 t, 
1wqwq.m1GG t: 

§ 7. SpwGu~nJ111lWJ}IG fuGtiJIJl 

4.hpfi}l2hG~ wnw2}lG q.1Jumu uwfiuwGqwo UlJIWGU~TIJIUlWl}lG 
JuG11-p}l uwpbuwU1}l4w4wG un11-hrn: 

~wo bG "1,"2,•••,a,,.;7'i,b2 , ••• ,b,. "i pwgwuw4wG pqhp]! la. m x n 

4wpq.}l (cii) Tii pwgwuw4wG UlWJIJlbpnq UWU1Jl°tl91!= 

U.Gfipw<th2U1 t q.111Glq xii :2: 0 (1 ~ i ~ m,1 ~ j ~ n) pqbp w1G~bu, 

np pwqwpwpqbG 

" L xii ~a;, i = 1,2, ••• ,m 
j=I 

la. 

"' :Exii :2: bi, j = 1,2, ••• ,n 
i=I 
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m " 
wGfiwqwuwpmp1mGUhpf!, u. L L xiicii WJl'lllWfiw1vm1p1mUf! u\llwUw 

i=lj=l 

pJl Uqwqwqm1U wpcthnf!: 
/spwGUUfTIJl'lllWlPa ~Gl'J.rJll! q.l:r JuUTJ.pfl t, npp fiWUWUfW\llWU}uwU 

mn x (m + n) 4wpq.p uw'lllppgp 'lllWflflhpf! 0, 1 u. -1 hUj0q.'lllwq.npbhtntl 

Upw u.iwpqwq.m1U 'lllhunf!' imMwU fiwuwp 4wnw~wp4ban up u.iwrq u. 
Wfll'J.lTilUwqh'lll wiq.np riau: 

l.h2\ll t U4w'lllhl, np UUfWnnqUhpp u.iwfiwG~Wfl41! 4wph1r t 
pwqwpwph1 hiah u. upw1U hph wupnl'J.~ WfllllWT).flWGJ1p nwUw4{! tfmnr 
it pninr u.iwfiwU~wp4Ghpp q.muwppg' 

m " 
Lai~ Lhj: 
i=l j=l 

m " 
pwqwpwpmu hU La; = L bj u.iw1uwUpG, wupnq~ Wfl\llWT).flWGJ2p 

i= I j=I 

nwUw4{! fiwqwuwp t f!U11fiwUmp u.iwfiwU~wp4p nwUw4pU: 
'l-pwGnq f!UT).fiwUpmp1mUI! ihGn Juwfu'lllp. hph wp'lllWl'J.pwGpp 

nwCiw4{! uM t u.iwfiwG~wp4pg, WUfW 4WJITITJ. hUn hGpWT).flhl, np 4w 
m n 

(n + 1)-pT). UUfWTITITJ.I!, nppU Lai - L bj wqh1gm4{! 4'lllf1WUWT).flqp 
i CI j= I 

wnwUg 'lllflWGuu.inp'lllw1pU bwfuuhpp: 

bGpWT).flhGn Uwu., TIJI pn1nr a;, bj u. C;j iaqhpf! w,Jpnrzp nt 

pwgwuwqw{i ial{hp hU u. ou.w4hpUfqwb JuUTJ.pflI! wUqwUhUn 

(a; ,bj ,cii) 'lllflwUuu.inp'lllw1rU JuUTJ.p~ / · 

(!UphpgnqpU wnw~wp4mu bUP/ 4wqub1 u. fiwunqqbt, np 

(a; ,bj ,cii) 'lllflWGuu.inJl'lllWlPa JuGl'J.flP bp4w4pU fib'lllu.1w1 JuUTJ.ppU t. 

q.\llGht a1,a2 , ••• ,am;P.,P2 , ••• ,p,, Tii pwgwuw4wG ial{hp w1Uu.ihu, 

np pwq wpwpq hU 

-'a; + pj ~ cii ; 1 ~ i ~ m, I ~ j ~ n 

wUfiwqwuwpmp1mUUhpf! u. 

m " 
- ~ a·a· + ~P-h· "-',, "-',, 

i= I j= I 

Wfl'lllWfiWJ'lllTilJaJntGf! U\llWGW pp wnwqb1wqn1JG wpctbpf!: 
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't.p4w4}1 JuGJl}lpG mG}I fihUlWJ;!Pl!liP l1h4GwpwGmp1mG, np}I 
Glfwpwq.pdwG fiwdwp Gnp}lg 3.L.w4hp~hGJ;! mpwGu~npmw1}1G JuG'lliPl!= 

9hnGwp4mp1mGG mG}I npli.t wpmwJlpWGJ;!}I m wpmwl)pn'l Gap L. 
Wl'l wpUlWJlpWGJ;!G oq.mwq.npbn'l n u~wnn'l Ghp: l.w1mG}I t, pb d}lw­
tl.np ctwl1wGw4ml1 GpwGg}lg 1mpWJ;!WG~mpG JiGiJ;!WG t wpmwJlpmd 
4wl1 oq.mwq.npbmd: U.pmwl)pWGJ;!l! wpUlWJlPTI'lli9 u~wnn'l.JiG mh'l.w-
1.J,n]udwG fiwdwp 3.bnGwp4mp1mGG oq.mtl.m11 t T0 mpwGu~npmw1}1G 

3.hnGwp4mp1wG bwnw1mp1mG}lg. 46wph1ntl. x ·ciJ q.muwp i -P'l wp­

UlWJlpWGJ;!}lg j -p'l u~wnn'l.JiG x J;!WGw4}1 wpmwl)pWGJ;! Ulb'l.w\Jln]ub­

tJiu: U.GfipwcJh2m t npn2bt, ph np wpUlWJlPTI'lli9 JiGiJ;!WG ~hUlJ;! 't 
mpw11W'lPtl.li wdbG 11}1 u~wnn'l.Ji, np~huq}I 1mpwJ;!wG~mp u~wnn'l 
umwGw }lphG wGfipwdb2m J;!WGw4}1 wpUlWJlpWGJ;!]!, 1mpWJ;!WG~mp 
WpUlWJlPTI'lli9 tl.hpg4wb WpUlWJlpWGJ;!}I J;!WGwlfn 2WUl utiGti }Ip 
wpUlWJlpwb}lg L. mpwGu~npmw1}1G bw]uuhp'[! tJiGbCi G4wqwq.m1G1!: 

bGpwJlphGJ;!, np fiw1mGtl.ht t Gnp' T1 mpwGu~npmw1}1G 

3.hnGwp4mp1mG, np'[! Gnp h'l.u1Gw4ntl. t 4wql1w4hp~mu wpUlWl)PTI'lli9 
u~wnn'l.JiG wpmwJlpWGJ;!}I mh'lw\Jln]umu''[!: 

Ti -a wnwiwp4n11J t q.Cibt n'li WpUlWJlpWCiJ;!l! WpUlWl)PTI'l.Ghp}lg, 

1.llh'l.w\JlnJuht }Ip uJiingGhpntl. L. tl.hflwtl.wfiwnbt u~wnn'l.Gbp}IG' 
w~wfintl.lqntl. GpwGg ~wfiwuiwplfl!: \.,w wnwiwplfmu t Gwli. i -pl) 

wpUlWJlPTI'lli9 u}lwtl.np wpmwJlpWGQ}I q.GdwG a; L. j -pl) u~wnn'l.JiG 

Gpw 4hpw4wfiwnl1wG Pj q.GhpG w1G~hu, np 3.hnGwp4mp1wG'[! 

G~w1.llw\fwfiwp11wp tJiG}I (?q.1.lltl.htm }Ip bwnw1mp1mGGhp}lg: 
\.iw]u4}1Gml1 ~wtl.np WpUlWJlpWGQ'[! i -pl) WpUlWJlPTI'lli9 j -p'l 

u~wnn'l.JiG u,b'l.w1.Jln]ub:1mg 3.b:nGwp4mp1mCi.(! bw]uumd tp ciJ q.mdwp, 

}lu4 T1 3.bnGwp4mp1wG bwnw1mp1wG'[! 'lli11b:tJiu' -a;+ Pj: 

U1u~}lun4, hp4w4}1 JuGJlp}I uwfil1wGw1.J,w4ml1Glip'[! G2wGw4ml1 
hG, np 3.b:nGwp4mp1mG'[! ili u,md}I wpuiwJlpWGJ2}1 Ulh'l.w1.Jin]um11'[! Gnp 
b:'l.wGwlfntl. 4wql1w4bp~b1mg: 

lf1ruu lfn'l11Jig, pGw4wG t Gwli. T1 UlpwGu~npU1w1}1G 

3.b:nGwp4mp1wG G~wu,wlfl!· wnwtl.b:1wq.m1G}I fiwugGbt }Ip 2wfint1Pl!' 

"' " - La;a; + LPjbj, hp4w4}1 JuGJlp}I G~wu,w4w1}1G 4>mG4g}lwG: 
i=l j=l 

l..Ji2b:GJ;! W!'l JuGJl}lpGbp}I qm1q.Ji fiwdwp o~Ul}111w1mp1wG 
fiw1UlwGJi21!· 
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liya,b xii, 1 s: i S: m, Is: j s: n pw11.w11-J1~iUbpnq qb4U1TIJII! 

UlJIWUUutTIJIUlWl~a JuU11-J1~ 1mbnur t, ~u4 («1,«2,•••,am,/Ji•/Jz, ... ,p,.)-I!' 
hp4w4~ JuU11-J1~ 1mbnul, wuiw UpwU12 4t~UbU fiwuwuiwUlwuJuwU 
tuU"fl.~JIUbp~ 1wqwq.m1G 1mbntd'(!, bJ&b li. u~w1U bJ&b pwqwpwpqmu bU 
fibU1li.1w1 uiw11IwUUb:p{! (i = 1,2, ••• ,m;j = 1,2, ... ,m). 

w)b]&b -a;+Pi <cij,wuiw xii =0, 

n 

p)bpb :,Exij <a;, wuiw «; =0, 
j=I 

m 

q.) b]&b L xii > bi , wuiw pi = 0 : 
i=I 

m n 

lfbp bUpw11-pmp1wa fiwuwaw1a La; = L bj, li. fib2Ul t U4wUlbl, 
i=I j=l 

np UlJIWUuuinJIUlWl~a fuU11-J1~ li. Upw bp4w4~ JuU11-J1~ gwUw4gwb 
1mbmuUbp pwqwpwpmu bU OUIUl~uw1mp1wU fiw1U1wU~2~ p) li. q.) 
uiw1uwUUbp~U: tiu4 oui1Jl~uw1m1&1wa fiw1U1wU~2~ w) uiw1uwUI! 
twuibu 4oq.U1wq.npbbU12 UlJIWUUutTIJIUlWl~a JuUri.p~ 1mbuwa 
WnWtWJl4°tlTI'1. w1q.np~pUntU: 

'l,~gm12' (a 1,a2 , ••• ,am;P..,/Jz, •.• ,pm) qb4U1TIJII! (ai,bj,cij) 

UlJIWUUutTIJIUlWl~a JuU11-J1~ bp4w4~ JuUri.p~ npli.t 1mbmu t: 
'l-~UlWJ14bG{! fibU1li.1w1 JuUll~JII!= 
C\.U1Ub1 /ii ~ 0, IS: i S: m, 1 S: j S: n pqbp w1Uuibu, np 

pwq wpwpq bU 
n 
L Iii S: a; , i = 1,2, ••• ,n 
j=I 

m 

:.E J;i s: b; , j = 1,2, ••• ,n 
i=l 

b.,.b -a-+P· <C· wrnw r..=O 
iv ' I 'I, -, JiJ 

m n 

uiw1uwUUbJ1I!, li. L Lfii wpU1wfiw1111mp1maa uU1wUw ~JI 
i=lj=I 

wnwqb1wq.m1a wpdbp'(!: 

U.1u JuU11-~pa wUqwUbUp (a;,Pj> oc1wa,,.wq 1ua,,.t,p: 

149 



4,h2\ll t \llhulih1, TIJl (i,j) E Y ~ -a; + pj < cij hlipWfl.JlTilJ<lJWli 

fl.huu;!nuJ w1G uhp 4n11.u],g wpfl.hli J;!liliwp4-qwb o<hulifl.W4 Julifl.}lpli t. 
(Y ,ai,"2 , ... ,a,,,,h1 ,b2 , ••• ,hn) uwliuwGwqiw4nutlihp}lG pw-qwpwpn11 w1G 

w111muw4}l q.IDlih1G t, np}l -qwlif}.w4Ghpmu q.p-qwb p.n1np p-qhp}l 
q.ntUWJl'[! wuhliwuhbli t: 

Spwliuutnpuiw1}1G Julifl.p}lg w1G twuthu uiwpphp-qmu t IJ. 
uwliuwliwqiw4mulihpn-q 1J. liutwuiw4w1}1U ,1>mU4g}lw1}l uihuJ;!n-q: Uw-
4w1U, Rh2lll t uuimq.h1, np hph Upw 1mbmu{! p.w-qwpwpmu t 

(a; ,bj ,cii) lllJlWliuUfnpuiw1}lU Julifl.p}l uwliliwUwqiw4muUhp}lG, WUfW 

W!li \llflWliUUfTIJlUIWJ}lli )ulif}.Jl}l lW-qwq.ntJU tntbntU t: lJ.Jfl \flWUUl{! 
4oq.IDwq.npbhUJ;! w1q.np}lpu}l w2JuwuiwUJ;!}l w-qwplll}l UfWli'[! npn2h1m 
liwuwp: 

(a; ,b j ,cii) 111pwuuUfnp111wif1u fuOTJp/1 1nz61Jw(1 w1qnpf1ptlf1 

01./wpwq/lp"f!. 
1-/10 JlUIJ/· f}.]l\llWfl 4mu hUJ;! \llflWliUUfTifl\llWJ}IG Ju Grip }I G hp 4w4 ti 

Julifl.p}l nplJ.t 1mbmu. op}lUw4 

a; = 0 , i = 1,2, •.. , m ; pj = min aij , j = 1,2, ... , n : 
g,~m 

2-pTJ JllUJ/· 4wqunuJ hUJ;! WJfl. 1mbuwa liWUWUfW\IIWU)uwG (a;,Pj> 

odwGriw4 Julifl.liflt:! IJ. w1G 1mbmu WJlfl.hli 2wpwf1.ptlwb o<hulifl.W4 Julifl.JlJl 
1mbuwa w1q.np],pun-q: 

3-pTJ JlWJ/· hph u\llwg-qwb /ii (1 s i S m,1 S j Sn) 1mbntU{! 

'" n "' 
p.w-qwpwpmu t I: I:hj =I;a; UfWJuwGJ,G, w1q.np}lpdli w-qwp\llmd t 

i=lj=l i=l 

w2)uw\llWUJ;!'(!. U\llwg-qwb · tntbntU{! \llflWliUUfTifl\llWJ}lli )ulif}.p}l 
1w-qwq.m1G 1mbmuG t UfW\llwu)uwlin-q, liw4wnw4 fl.hutJ;!mu' 
4wlllwp-qmd t 4-p'l J;!Wll{!: 

4-pTJ JlWJ/· 4wtnwp-qmu t C q.npbn11mp1mli'[!, np}l WJlflJntliJ;!mu 
U\llwg-qmd t UIJlWliUUfTIJlUIWllili )ulif}.p}IG hp4w4], JuGrip}l Gnp 1mbmd IJ. 
wliglimd 2-pfl J;!WU}IG: 

U.1<hJ G4wpwq.phGJ;! C q.npbn11mpJntli'[! 1J. gm1g \IIWliJ;!, np 
-qhp2w-qnp p-qn-q J;!WJlhp],g Rhum w1q.nJ1}lpdG }IJITIJ;! q.IDlimd t 
\llf1WliuutnJ1U1WJ}lli )ulirn1}11w-qwq.m1G 1mbmd'(!: 

SJ1wliuutnJ1lllWJ}lli 1J. o<hulifl.W4 JuGri],J1lihJ1}1 1mbuwli 
w1q.nJ1J,pdhGJ1J, G4wJ1Wq.J1md],g lihIDIJ.mu t, nJI C q.nJ1bn11mp1mGG 
u4u-qnuJ t, hJ1p fl.}llllWJ14tlwb w11.1muw4}1 pm11wV1J1h1}1 qwGriw4GhJ1md 
q.pqwb fij ptlhJ1J,G liwdWUfW\llwu)uwG' 4w111wJ1tlh1 t A 
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11 :i JllUQlUl 

41.llt!Jnt 4~m~Llq il- ("d'···•td' 1d'"'v•···•tv.iv) Llu 4nma '(luLl'-1 

::i JllUQlUl 4LlU!Jnt 4~m~Llq !J4LlU!Jnt !)4fmU\Llutnn!)mLlU\ 

( ''.J' 'q • 'o) ilLluU\~Qlt nm~mnm6md fo qm61Uum~ Llu •anmU\ 6hug 

:.inui'.ttnqu timumtimy '!? + 'd} = rd 
'f 3 ( Q~Q 4 f d ' 

·.111ui1tnqu timumtimy 'g+ 'v}- 'v 
• I 3 ! Q~Q • I'D - • 

uqlllLlu 'ilLluU\~!\lt <:d···'~d'~d~~v···•:v•~v) anq61uumti 
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::i !)!)lUi@11upbmd t.{LlQ!)lUin Qm]'tl!)~ f \ {u'" "" 'l'J} = f 

~nt.{ 't.{Llquulll qm'ftl!J~ I\ {ru'···'t'l} = ! Llu •anqLlume!!JQ 

:iln1ui@11Upbmd t.{Llqn1utn qm]'t~LlmU1t.{u 11 qm'ftl!J 
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. ' {-a;+~. b.iab. i E ~ u.j_ E ~ljwtf i El u.j E J 
- a; + ~ = - a; + Pj - t5, b.iab., EI u.J E J 

- a; + ~ + t5, t.iat. i EI u.j E J, 

mu111Ji - a; + P~ :o;;; cij ~w1uwGn pw4wJ1WJnlmu' t pninp i = 1,2, ••• ,m u. 

j = 1,2, ..• ,n wpctbpGbpfi TJ.b~pnuI ( i EI, fiulj j E J TJ.b~pmu G24wll 

wGfiw4wuwpmp1mGn pwtlWJIWJltlwlJ t t5-Ji uwfiuwGuwG fiwuwaw1G): 

C qnpbn,zm~Jwu uqwpwqflpfl. 1{IIf1fl u21/_wof1 RwtlwdwJu 

npn21/.mtl t o ~'11/.fl, u qwnmgl/_mtl IIpqwqf, Juurypf, unp 1mbnL1! 

(a;,a;, ... ,a~;fit,,p; ... ,p:): 
U.~wgmgbGp, "JI wnw2wJ144wlJ w1q.npfifitu'I! q.111Gmu t 

111J1wGu~np111w1JiG }uGTJ.Jlli iwtlwq.nqG 1mllmun: 
\.,w}u, ~wpq t, "JI wiq.npfipufi w2}uwmwGpfi nGpwgpmu B q.np­

llnr1mp1mGn 4wJ1n11. t 4wmwJ1llbt wubGw2wmn a1 + a2 + .. . +a'" 

wGq.wu (wutrG wGq.wu B-G 4wmwJ1b1},u r, r, /;j wpmwfiw1mmia1wG 

WJldbpG wtlbtwGmu t wnG4wqG 1-ntl): 

lfbJI bfiJaWTJ.JlnlJitlWG fiwuwaw1G a;,bj,cij Ja4UJII! (1:o;;;i:c;m, 

I :o;;; j :o;;; n) wupn11.2, "i pwgwuwljwfi bG la. bJctb a; ,pj wupn11.2 bfi, w~w 

uwfiuwG4wlJ t5 -G litfiGfi wupn11.2 TJ.JIWljwG Jitlitl, fibmla.wpwJI, a; ,p~ 
JcttlbJll! Gm1G~bu 1.itfiGbG wupn11.i, "i pwgwuwljwG: 

l.w24bfip bJ14w4fi }ufil)JI}, G~w111w4w1JJG ~mG4gfiw1Ji WJldbpfi 

l.f,m.f,n}umia1mGn a; ,pj 1mbmufig a; ,p; 1mbuwGG wGgGb1},u. 

m n m n 

- ~ a-·a- + ~p'.b. +~a-a- - ~P-b- = t5( ~ b- - ~ a-) 
"-'11 "-'JJ "-'II "-'JJ "-'-J "'--'.r• 
i=I j=I i=I j=I jEJ iEI 

l.b2111 t G4w111b1, nJI 
r,a; = r, r, J;- < r, b-, 

- - - y - J 
iE/ iE/ jEI jEI 

fiblllla.wpwp, C q.nJ1bn11.mp1wG WJlrumG"mu bJ14w4fi }ufil)Jlfi Gutwlllw-
4w1JJG ~mG4gfiw1Ji. WJ1dhp{! wtlhtwGmu t wnG4wqG 1-ntl: .gwGfi TIJI 
w1G tlhJlla.Jig uwfiuwGwl.f,wlj t, mu111fi tlhJlfWtlnJI Jcttlntl pwnhJlfig fibllln 
w1q.npf1JctUI! w2}uw111wGpn 4w4WJ1lll}, bJIJITIJll) "wnmu' q.lllGhtntl 
r, r, /ii = r, a; 1.1.1w1uwGJiG pwtlWJIWJln /ij p-qhJII!: U.4Gfiw1lll t, nJI l)JIW-

Gl! 1.itJ!GbG lllJIWGuutnJ1111w1}lG (ai, bj ,cij) }uGTJ.JIJ! 1w4wq.m1G 1mllnul~ 
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§ 8. '12wGw~nuiGhp)1 )u.GT).)lJI 

U.nw~ti Ci q.1Jun11.l' ata.w4hpuih1 hCiJ;! Ci2wCiw4n11.tCibp ti )uCiTJ.lirt!= 
ffit.CihCiJ;! n w2)uw1.11w1.11bJJ.bfl la. n w2)uw1.11nT]_Cibp, L. 111pqwo t n x n 

4wpq.fi n~ pwgwuw4wCi 1.llWflflbpnq (a;i) uw111pfigt!, np111bT]_ aii -Ci i -

flTJ. w2)uw111nJJ.ti WflTJ.1mCiwqb1.11mp1mCiCi t j -rTJ. w2Juw111w1.11bJJ.mtI: 

U.Cifipwdt.2111 t wubCi uti w2Juw111nJJ.ti ~wCiaCiwpwph1 ub4 w2Juw111wCiJ;!' 
lTilflWJ;!WCillTilfl w2}uWU1WCiJ;! fiwCiaCiwpWfl h1nq ub4 w2)uw1.11nT]_fi la. 
w1Ciui bu, np w2)uw1.11nT]_ Cibp ti WflTJ.!mCiwq b111mp1mCiCibp ti q.muwpf! lli Cifi 
wnwqh1wq.m1Cif!: l.:iwu, np CinqCiCi t, wCifipwdt.21.11 t q.111Cib1 1,2, ••• ,n 

111wpp hp ti w1Ciuifiuti tr 1.11bJJ. WTJ.ftmp1mCi, npfi fiwuwp a 1.,.<t> + a 2 .,.<2> + 

+ ... a,,.,.<n> q.muwpCi f!CiTJ.mCimtI t lift wnwqh1wq.nqCi wpdhJ;!f!: 

l:JCipWTJ.flhCin, np a ii -Cibpf! wupnJJ.~ pqbp bCi L. gnqg 1.11wCiJ;!, np 

Ci2wCiw4muCibpfi JuCiTJ.liflt! fiwCiq.nul' t WflTJ.hCi J;!CiCiwp4qwo 
1.11pwCiuuinp1.11w1fiCi JuCiTJ.flli 1mouwCif!, fib111L.wpwp, w1Ci q.111Cih1m fiwuwp 
oq.1.11wq.npobCiJ;! 111pwuCiuinp1.11w1fiCi )uCiTJ.flli 1mouwCi w1q.npfiptif!: 

1,2, ... , n 1.11wpp hp ti 1r 1.11 bTJ. WTJ.pmp1mCif! fiwuwuiw111wu)uwCibg-

CibCiJ;! 0, 1 1.11wppbpfig, n x n 4wpq.fi (xii), W!uuibu 4n~qwo, 

mlHJWTJflnipJwG tlwmpf,g[!, np1.11hTJ. 

_ {1, bpb ,r(i) = j, 
xii - 0, fiw4wnw4 T].bu.mnu.J: 

\.,4w1.11bCiJ;!, np mnwgqwo 0, 1 \llWflflbpfig n x n 4wpq.fi 
IIlUTJ.WTJ.flnlPlWCi uw1.11pfigfi lTilflWJ;!WCillmr 111nT]_ L. lTilflWJ;!WlillTilfl u1mCi 
uiwpmCiw4mu t 6fi2\ll ub4 fiw111 1 L. w1u uiw1uwCifiCi pwqwpwpnTJ. 
lTilflWJ;!WCillntfl uW\llflfig fiwuwuiw111wu)uwCimtI t lllWflflbflli npL.t 
1,2, •.• ,n tnhT]_WTJ.flnlPlWCi: 

'u2wCiw4mtICibpfi JuCiTJ.liflt! 4wph1ti t a1.tw4hpuih1 fibinL.1w1 4hpui. 

Spqwo t n x n 4wpq.fi (a;i) uwinrli9t!, npinbJJ. a;i :2: 0 L. wtipnTJ.~ 

pqhp hCi: U.Cifipwdb2\ll t q.1.11Cih1 n x n 4wpq.fi w1Ciuifiuti (x;i) 

n " 
tnhT]_WTJ.flnlPlWCi dwinpfig, npfi fiwdwp L L a;ixii WfllllWfiw1lllmp1mCiCi 

i I J" I 

f!CiT).ntGmd t lift wdbGwdhb wpdhJ;!f!: l.:iwd, nr Gm1GCi t, wCiffpwdh2in t 
q.1.11Ciht xii E {0,1} pqbp w1Guihu, np pwqwpwpqhCi 
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n n 

n 

:Exii =1, i=l,2, ... ,n 
j=I 

n 

L xi)= 1, j = 1,2, ... ,n 
i=I 

l.t L L xijaiJ wpviwfiw1vimra1mGG uuiwGw ~Jl uuJbGwuhb wpdbJ!I!: 
i=lj=I 

U.1u iili.w4bplJ.lmllntl G2wGw4nuJGbp~ JuGT).~JlI! uiwpp.bpl[mu t 
uipwGulJ.lnpviw1}'tG JuGri.p~g. uwfiwuwGw1.pw4muGbp{! IJ.lWpmGw4mu bG 

= G2wG{!, xiJ = 0 4wu 1 IJ.lW1tiwGGbpn1.[ li. GIJ.lwuiw4w1~G ~mG4g~w1~ 

wubGwubb wpdbJ!I! q.uiGbtm IJ.lWfiwGin'-1. (vipwGulJ.lnpuiw1~G JuGri.pmu 
IJ.lWnwG21.[mu tr q.uiGbt GIJ.lWU1W4w1~G ~mG.4g~w1~ wubGwi.pnJ!p 
WJlOUJ!{!): 

UwfiuwG.bGJ! M= max maxa--
1-:isn 1-Sj-Sn '1 

li. 

(1 :S: i :S: n,1 :S: j :S: n): 

'1-~uiwp 4 bGJ! fibui li.1w1 uipwGulJ.lnpuiw1~ G. JuGT).~JlI!. 
n 

q.viGbt xii ~ 0 pl[bpG w1GIJ.lbu, np p.wl[wpwpl[bG :Ex.:; :S: l, 
j=I 

n n n 

i = 1,2, ... ,n, :Ex;1 ~ 1. j = 1,2, ... ,n 
i=l 

IJ.lW}UWGGbp]!, li. L LC,:;X,:; 
i=lj=l 

wpuiwfiw1vimp1mG{! uuiwGw ~Jl wubGwub~ wpdbJ!{!: 
U.1u mpwGulJ.lnpuiw1~G JuGri.p~ fiwuwp wnw2wp41.[wb w1q.np~foUJ! 

q.mGnuI t xii 1w1.[wq.nqG 1mbmlIJ!, ]!GT). npmu xii pqbpJ! wup.n11.2 bG 1.t, 

fibml.twp.wp, 0 4wu 1 bG: fuGT).Jl~ uwfiuwG.w1.pw4muGbp~g p.Jumu t, np 

n " L L xii = n l.t fibui li.wpwp xii pqbp{! p.wqwpwpmu bG 
i=lj=l 

" 
:Ex.:;= 1, i = 1,2, ... ,n 
i=l 

" 
:Ex.:; = 1 , j = 1,2, ... ,n 
j=l 

G2wGw4muGbp ~ JuGT).Jl ~ uwfiuwGw1.pw4mdGbJl ~ G: 
G2wGw4muGbp~ JuG.ri.p~ 1mbmuG.bp~ pwqdmp1mGG 
UlJlWGUIJ.lTIJlUIWl~a JuGri.p~ 1mbmuG.bp~ pwqdmp1wa dlif li. 
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n n n n 

L LX--a-- = n·M - ~ ~ x--C·· . . IJ IJ £...~ IJ IJ' •=•,=t •=•,=• 
muu,p xij ptfb.fl[! a2waw4muabpp Juafl.flP 1wqwqnqa 1mbmua h~ 

§ 9. U.upnfl_fW~}lq q.bw1flG bpwq.puw(1 }uGT).}lJ1GliJ1 

'1,pu,wp4bap q:u }uafl.ppabp, npnagmu qmqmJuw4waabp{! 
pwqwpwpmu ba lflWgmgh Ufw1uwap' I!afl.mamu ha wupnJJ.fWppq 
wpdbuabp: U.1'1-Uf PUP Juafl.ppabpa waqwabau wupnJJ.fWppq qbw1pa 
bpwqpuwa (lJ.q,tJ) Juafl.ppabp: 

U.1uUfbu, oppaw4, unqnpw4wa u,huup uwpupuwguwa u.q,u­
}uafl.pfl[! fibu,l.qw1a t. 

xc-+ max, 

Ax ~b' 
x ~ 0 lL x -[! wupnJJ.fWppq qb4u,np t (apw pn1nri J!WJJ.Wllflp~ahp[! 
wupnJJ.f pqbp ha): 

U.4afiw1u, t, np bph u.q,u- JuaTJ.flP fiwllWUfWU1wuJuwa q,ty JuaTJ.flP 
npl.tt 1wqwqnqa 1mbmu wupnTJ.fWppq qb4u,np t, WUfW w1a 4fiwaT).p­
uwaw 1wqwq.m1a 1mbmu awl.t U.C\.U- JuaTJ.flP fiwuwp: U.1TJ.Ufpup ppwqp-
6w4abpp ubap fiwaT).pUfhl hau §4-mu a4wpwqpqwb w1qnpppup ql.llwb 
uwpupuw1 ubbmp1wup finup[! wupnJJ.fWppq tri, u,pwauUfTiflUlW!Pa 
JuaTJ.PflI! 1mbb1pu uu,wamu tpau wupnTJ.fWppq 1wqwqm1a 1mbmu: 

Uw4w1a up2u, ~t. np 1wqwq.m1a 1mbmuabpp ubf 4w 
wupnJJ.fWppq[!: ~wa C\.tJ JuaTJ.ppabp, npnap maba 1wqwq.m1a 1mbmu, 
pu4 fiWUWUfWUlWUJuwa U.C\.U- Juafl.pfl[! pmnwu,ph1p tntbmu ~map: 

Opf,Gwf/. T).pu,wp4bap 4wanaw4wa u,bupp <+tr JuaTJ.PflI!· 

/Jx, - x2 -+ max , 

/Jx1 -x2 +/Jx3 = 1, 

(x.,x2,x3) ~ 0: 

~h2u, t a4wu,ht, np aUfwu,w4w1pa 4>ma4gpw1p 1wqwqnqa 
wpdbp[! 1 t, lL JuaTJ.flP 1wqwq.m1a 1mbmuabpp pwqump1ma[! 

{((l+a)I/J,a,0)/a~O} t: U.at.tpfw4wanpb.a uu,mqqmu t, np 

/Jx, - X2 + .Jix3 = 1 fiwq WUWflTilU[! n~ pwgwuw4wa WUJ!TIJJ.fWppq 

tmbmt.l ~map, pu4 fiwuwUf~UlwuJuwa 4wanaw4wQ u,bupp lJ.<l,U­
tuaTJ.pfl[! ~map pmnwu,pb1p tntbmu: 
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'-lwG GwlL q.lJ JuGT).~pGhp, npn Gg lL fiwdw~wU\wuJuwG U. q.u- Ju.GT).~fl­
Gb.p ~ 1wqwq.m1G 1momdGhpG ~JlWfl~g pwqw4wGw2wtfl fibnm bG: 

').~uiwp4b.G12 unqnpw4wG UlbUJ2~ C\.lr JuGT).~fl. 

Xi+~-. max, 

{
2nx1 - (2n + l)x1 ~ 0, 
2nx1 - (2n + l)Xi ~ 2n,, 
(x.,~) ~ 0: 

\,4. 4.31-md ~wui4hpqwo t WlT). JuG'lfl~ JitTilllW'lllflht~ 1mbmdGbp~ 

pwqtJnrrit1mGn n = 3 11b~12mtJ: (n,n + 0,5) 4hu,1! JuG'lfl~ 1wqwq.m1G 

tmbmdG t: ~wdw~wuiwuJuwG U.C\.lr JuG'l~flG mG~ JitTilllW'lllJlbl~ bp4m 
1mbmd' (0,0) lL (0,1), lL ~wpq t, np Gpw 1wqwq.m1G 1mbm1In (0,1}-G t: 
n -n 4wph1~ t nGuiph1 w1G~bu, "" Wl'l 1mbntdGhp~ UlWflphflTilJitlTilG]! 

11wnGw GwJunpnn UlJll{wo gwG4wgwo Jittl~g dho: 

l.J.q.U' luGJlpJ, 
1wl{wqm1G tmbnuI[! 

• 

• 

G~. 4.31 

q.u tu Grw Ji 
1wl{wqm1G 1mbnul[! 

x, 

u.q.u- JuGT).~JlGhpG tw.~hu 11<hlwfl hG fiwdw~w'lllwuJuwG C\.lr 
JuG'l~flGhp~g, lL GpwGg tntbdwG WJl'llntGwqhUl w1q.np~Jitd 24W, lL, 
fiwqwGwpwp, wGfiGwp t Wl'l~~u~ w1q.nJl~Jitd~ 4wnmgmdn: Uw4w1G 
U. q.u- JuG'l~fl Ghp ~ npn2w4~ 11wub.p~ fiwdwp 4wG WJl'llntGwqb:Ul 
wiq.np~pdGbp: UuinplL G4wpwq.pb.Gn 'lJlWGg~g b.p4ntu]!: 

l.,wumulll'lipf, 'lirzwllw[r: U.C\.lJ' JuG'l~J'll! 1mbh1m fiwdwp 4wqdqmd 

lL 1moqmd t q.u- JuG'l~flGb.p~ Ju0 ,Ju1,Ju1 , ••• fiw2np11w4wGmp1ntG1!, 

d~G2lL fihpJitw'4wG tntbwo q.u- JuG'lfl~ 1montdl!, t~G~ wdpnJJ.fWJit~q 
qb.41nnp: 

Ju 0 -G U.C\.lr JuG'lJl~ fiwdw~wUlwuJuwG C\.lr JuG'lflJlG t: b)itb i -fill 

JuG'lJl~ 1wqwq.m1G 1momdn wdpnJJ.tWJit~tl qh41nnp t, w~w w1G '4t~G~ 
u.q.u- JuG'lJl~ 1wqwq.m1G 1momd: bJitb Gpw 1momdn wdpnJJ.fWJit~tl 
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tfl:i4UlnJ1 it, w~w 4wqtJqnuJ t GnJl q.ty }uGTJ.},Jl' lu;+i: U.1G u\llwgqmtJ t 

lu; -], uwfitJwGwt.fiw4mtJGbJ1},G tlb4 uwfitlwGwt.fiw4mtJ wqh1wgGh1nq: 

U.1TJ. uwfitJwGwt.fiw4mtlJ:! J:!GUlJltlmtl t w1G~bu, nJl 

• lu; -J, fiwtlwJl u],tl~thnu w1q.nJ1},ptJJ, tJJ,2ngntl q.Ulwb 1wtlw­

q.m1G 1mbnttl'[! iJi pwqWJIWJlnttl W!TJ. uwfitJwGwt.fiw4tJwG1!, 
• lJ.q.ty }uGTJ.JlJi pn1nJ1 PntUWUlJlbtJi 1mbmtJGhJ11! pwqWJIWJlnttl bG 

Wl'l uwfitlwGwt.fiw4tJwGJ:!: 
"lwJlq t, nJl wqh1wgqn11. uwfitJwGwt.fiw4tJwG J:!GU1ptlwG h11.wGwlt1! 

4pGnJ1n2J, q.ty }uGTJ.JiJl GbJl J, luo, lu1, lu2·,... fiw2nJ1TJ.W4wGmp1mGJ:!: ltwG 

uwfitJwGwt.fiw4mtJGbJ1}, wqh1wgtJwG U1WJ1pbJ1 h11.wGw4GbJ1: 
~GGwJ14hGn ~WJ1qwq.m1G1!, nJIG wnw2wJ1lttlh1 t ~ntlnJIJ,J, 4n11.tJJ,g: 

'l-},UlWJllthGn 4wGnGw4wG UlbunJ, tJwnuJ,tlwgtJwG U,q.ty }uGTJ.JiJII!· 
xc-+ max, 

Ax= b, 

x ~ 0 u. x -I! wtlpn11.2wp],tl qh4U1nJ1 t: 
bGpWTJ.JlbGn, nJl c -G wtlpn11.2wp],tl qh4vrnJ1 t. 1.t fiwtJw~wu,wu}uwG 

q,l)' }uGTJ.JlJi PntllWU1J11:itJ, 1mbmtJGbJ1Ji pwqtJmp1mGJ:! uwfitJwGwqiw4 t: 
'l-J,gmn' U,q,ty }uGTJ.Jl},G fiwtJw~WUlWU}uwG q:a }uGTJ.JiJII! u],tl~thnu 

w1q.np],ptlntl 1mbh1J,u uu,wgtlht t m tlh4U1nJ1GbJ1},g 4w}uqwb 
B ~ {1,2, .•• ,n} fihGnw1J,G 1wqwq.nqG 1mbmtlJ:!, npG wtlpn11.2wp],tl it: 

'l,J,u,wJ14hGn w1q.nJ1},ptJJ, wqWJIUl}, ~wfi],G uJ,tJunhnu w11.1muw4'[!' 
~WJ1qmp1wG fiwtlwJl bGpWTJ.Jlhtntl, nJl B = {1,2, ••• ,n}: 

h a1 a2 a"' a"'+ 1 

X10 0 0 x.,,. + l 

Xzo 0 0 X2m + l 

x,,.o 0 0 Xmm+I 

Ao A1 A2 A,,. A,,.+I 

-n a 

Xtn 

Xln 

Xmn 

An 

UJ,tl~thnu w1q.nJ1},ptJJ, w2}uwu,wGgJ, G4wpwq.p], fiwt1waw1G 

w1q.nJ1},ptJJ, q.tnwb 1wqwq.m1G 1mbmtlJ:! (x;, x;, ... , x:) qb4u,npG t. 

nJ1U1bTJ. x; = X;o, bJlp i e B u. x; = 0, bJlp i fl B: -RwGJ, nJl w1G 

wtlpn11.2wp],tl it, muUl}, q.n1mp1mG 4mGbGw s EB w1G~bu, nJl x; -I! 
wtlpn11.2 p],tl it: 
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Opuihu Cinp uwfiuwCiw41w4nu.r l{hpgl{nut t 
L {x, }xi ;;:>: {x,0 } 

jflB J 

wCifiwl{wuwpmun, ripUlb.T]. {<1}-ntl Ci2wCiw4l{wb t a pl{fi 4nUlnpw4w1JiCi 
uwun: 

'l-ctl{wr1 it fiwunqtlb.t, np (x; ,x;, ... ,x:) l{b.4Ulnpn ili pwl{wpwpmu 

Wl'l wGfiwl{wuwpmp1wCin: 
U.uiwgmgl{wb t (Ulb.'u, [SJ), np U.<l-tr JuCiTJ.pfi gwCi4wgwb 

ramnwtnphtfi tntbmu pwl{wpwpmu t w111 uwfiuwCiw41w4uwCin, la. 
U2l{wb hT].wCiw4nl{ uwfiuwCiw41w4muCibp wl{hiwgCihtm TJ.hutnmu 

l{bp~wl{np pl{nl{ Juo,JupJu2,... JuCiTJ.JipCihp tntbhtmg wauiw1uwa 

4u1nwCiwCin U.<l-tr JuCiTJ.pp iwl{wq.m1a 1mbmun: 
-RCiCiwp4tCin Ci2qwb hT].wCiw4n uiwpqwpwCin'l oppCiw4. 

Xi + Xi -+ max , 

{ 4Xi + JX2 ~ 12 
-XI +Xi ~0 

(xpx2 ) ;;:>: 0 la. wupn'l~wppq t: 
tiwquhCin Ci2qwb U.C\.tr JuCiTJ.ppCi fiwuwuiwtnwuJuwCin'l 

4wCinCiw4wa tnhunti Cl-tr JuCiTJ.pp[!' Juo-a. 

Xi-+ max, 

{ 4X1 + Jxl + X3 :=: 12 
-x1 +x2 +x4 - 0 

(x1,x2,x3,x4 );?: 0: 

bppnpTJ. q.1Jumu Ci4wpwq.pl{wb upuui1hnu w1q.npfipup up~ngnl{ 
1mbbCin w1u JuCiTJ.PPTI (WT].]illUW4 1-n la. 2-n fiwuwuiwtnwuJuwCimu hCi 
w1q.npppup u4qppCi la. wqwflUlpCi): 

12 4 3 I 0 ll17 I 0 1/7 -3/7 
0 -1 I 0 I 12/7 0 1 1/7 4/7 
0 0 -1 0 0 12/7 0 0 1/7 4/7 

wrumuw~ I wrumuw~ 2 

Juo -ti 1wtl wq.nqCi 1mbmun' (12/7, 12/7 ,0,0)-Ci wupn11.~wratitl it: 

Ju 0 -JiCi wl{h1wgCimu hCin Cinp uwfiuwCiw41w4mu (w'l1muw4 2-p 

bp4pnpTJ. tnnT].pCi fiwuwuiw\llwuJuwCinT].). 
1 4 12 

{-}X3 +{-}X4;?: {-} 
7 7 7 
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ljwu, np Ci.m1Ci.Ci. t 
x 3 + 4x4 ~ 5: 

lflwpq t, np Ju0 -}lCi. uitn11J2 t wll_b1wgCi.bCi.J2 Ci.pwCi. fiwuwpd'hJ:! 

X3 + 4X4 - X5 = 0 fiwqwuwpntU{! (X5 ;:;,: 0): 

4wqumu L.1momu b.Ci.J:! Jui-{!. 

x 2 ~ max, 

{
4X1 + Jx2 + X3 = 12 
-x1 +x2 +x4 =0 
x 3 +4x4 -x5 = 5 

(x1,x2,x3,x4,x5) ~ 0: 

U.1u Ju.Ci.J\.JlJII! 1moh1mg u\llwCi.mu hCi.J:! 1wi.f.wq.nqCi. 1momul!' 
(9/4, 1,0,5/4,0) L. Ci.pwCi. fiWUWUjW\IIWUfuwCi.n'l. W'l.lnlUWlj 3-I!: 

9/4 1 0 1/4 0 -3/28 
1 0 1 0 0 1/7 

5/4 0 0 1/4 1 -1/4 

13/4 0 0 0 0 1/7 

.gwCi.}l np u\llwgqwo 1mon11JI! wupnri.2wp}lq it, mu\ll}l Ju 1 -}lG 

wi.f.h1wgCi.hCi.J2 Ci.np uwfiuwCi.wq,wljmu' w1u wCi.q.wu w11.1muwlj 3-}l 
b.ppnJIJ\. \lln11.Jl Ci fiWUWUjW\IIWUfuwCi.n'l.. 

1 1 5 
{-}x +{--}x ~ {-} 

4 3 4 5 4 ' 

nJII! x 3 + 3x5 ~ 1 wCi.fiwqwuwpnuJCi. t: 

4wqumu L.1momu hCi.l! Ju2 -I!· 

x1 +x2 ~max, 

{
4x1 + 3.t:i + X3 = 12, 
-x, +.xi +X4 = O, 
x3 + 4x4 - X5 = 5, ' 
x3 + Jx5 - x6 = 1, 

(x,,.xi,x3,X4,X5,X6) ~ 0: 

U.1u Ju.Ci.J\.JlJII! 1moh1mg u\llwCi.mu hCi.J:! 1wi.twq.m1Ci. 1momu1!' 
(2,1,1,1,0,0): U.1Ci. wupn11.2wp}lq t L. uhp lJ.q.lJ JuGJ\.pfl 1wqwq.m1Ci. 
1mon11JCi. t: 
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uq.u fuUTJ.pp tntlnlwa wnw2wpl~l{wb wiq.npppu[! L. 
uwfhl'wUw\flwljmtiGhpa maua 2W\II UjWJlq t.p4pw~w\flw4wa 
tih4UwpwUmya1ma: 'u4wpwq.ph1m fiwtiwp U4wmta11, np wnw2pG 

uwfitiwUw\flwljmupg' x3 + 4x4 ~ S L. x3 = 12-4.x,_ - 3Xi, x4 = x1 - x2 

wna~mya1mUGhppg fihuiL.mti t, np x2 $ 1: 

U.1u1.llrunl{, npUjhu wnwipG uwfitiwUw\flwljmu ljwpnJJ. hU11 

l{hpgGh1 x2 $ 1 wGfiwl.J.wuwpmya1mG[!: 

bp4pnp1J.' x 3 + 3x5 ~ I uwfitiwUwlflwljuwa lfh2 mhJJ.W1J.J1h1ntl 

X3 -p, X 4 -p L. X5 = X3 + 4x4 + 5 wpdh11Uhp[!' 4uuiwUwU11, np w1U 

ljwphtr t Uhp4w1wgGh1 x1 + 6x2 $ 8 mhu12ntl: 

'l-pmwp4hU11 X,OX2 fiwppmp1wa w1a ljhuib.pp pwqump1ntU[!, 

npna11 pwtlWJIWJlnlU b.U u.q.u-r uwfitiwUwlflw4ml1Ub.ppU' 

4x1 +3x2 $12, -x1 +x2 $0, x,_~0, x 2 ~0: 

U.1a OAB hnwU41wa WUJ!Tif'lfWpptl ljhmhpp pwqtimp1maa t (Ulj. 

12 12 
4.32): '-,WUWUjWUlwu}uwa q.u fuUTJ.JIP tntbntti[! A(-,-) ljhma t: U.1a 

7 7 
wtipnJJ.2wpptl ~t, L. x2 $ 1 wUfiwtlwuwpmp1wa upingntl ljwmwptlmti 

t PnlllWUlJIUlP tntbnttiUbpp pwqtimp1wa wnw2ra fiWUlntU[! (Ulj. 4.32): 

U.1du WJlrJ.UU wUfipwdb2Ul t q.lllUb.1 X2 ,1>mU4gpw1r 

wnwtlhiwq.m1a wpdhJ2[! OAiA:iB pwqtimp1wa tlpw: U.1a Ai (9 / 4,1) 

ljhlllntU ,1>mU4gpw1r wpcth12a t: -Rwap np Ai-[! L.u wlipTITJ.fWPPtl ~t, 

mutllp wtlh1wgtlmti t bp4pnp1J.' x 1 + 6x2 $ 8 uwfitiwUw\flwljnul'[!, la 

fuUTJ.pJI[! fiwUq.mu t OAiA3A,.B pwqump1wa qpw x2 4'mU4gpw1p 

wnwqb.1wq.m1a wpdh12r q.lllUb.1ma: U.1q.npppup q.mwb A3 (2,1) ljhUI[! 

WUJ!TITJ.lWPPtl t L. \Jpwctwuwaw4 1J.ptllWJl4tlWb uq.u fuUTJ.JIP 1wqwq.m1a 
tntbmua t: 

\,2ha11, np Uljwpwq.pqwb w1q.npppumu uq.u fuUTJ.JIP 1mMwa 

q.npb[!Upwgmu tntbqnJJ. q.u Ju0 ,Ju1,Ju2 , ••• }uU1J.pJ1Ub.pp 11wUw4[! ljwpnq 

t pwqw4waw~w\fl 2Wlll 1rUh1: 'l,pwamtI 4fiwunqqb.11, b.ph \flnpab.12 

1mbh1 qhp[! T).ptllWJ14tlwb uq.u fuUTJ.pJI[! x, +X2 ..... max UUjWU1Wljw1pa 

,1>matrn pw1p 1J.b.UjJ2ntti: 
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0 
a~. 4.32 

lfJm'l. uu/_npLiwG u qGwfiwmLiwG l:iTJ.wGwf.r. 'l-pu4p ln11 
OUf\/lpuwguwa tuaTJ.ppUbp{! 1mob1pu flw6wJu oq.\/ltl_mu ba flb\/lu1w1 
b1J.waw4pg. 1mot1.n1J. tuaTJ.PJll! "\/lpnflmu" ta taiawtuaTJ.ppabpp w1aUftU, 
np apwagpg nuwag 1momti[! paawp4tl_n1J. tuaTJ.pp 1monu.iG t: 
lfpwdwuwaw4, baiawtuaTJ.ppatppa \/lfltl_mu ta "q.awflw\/lw4waatp ", 
npnap gm19 ba \/lWlPU, Jab nppwantl_ t flhnwa4wpw1pa (pwaw4wa) 
WJTJ. baiawJuaTJ.pp l.t paawp4tl_n1J. tuaTJ.pp 1momuabpp flwu{!a4amll'[!: 
bppbua, 1mob1nt1_ npn2 iatl_ntl_ flbnwa4wpw1pa JuaTJ.ppabp' U\/lwamu ta 
paawp4tl.n1J. tuaTJ.pp UfW\/lwuJuwa[!: "lwpq t. np wutl_wb[! \/lbuw4t\/l t 
1J.pu4pb\/l OUf\/lpuwguwa tuaTJ.ppabpp 1mMu1a w1q.nppiauatpp 
u2w4uwa flwuwp: Ama w1q.nppfi1ll'l! Ci4wpwq.pb1m flwuwp waflpwdt2\/l 
t flu\/lw4 lil.tw4bpUf ht JuaTJ.pp "\/lpnfluwa", baiawJuaTJ.pfl atp p 
"q.awflw\/luwa", apwag 1mMwa tTJ.waw4p l.t flwfnp11-w4wamia1wa 
I! a\/lpuwa flwp gbp r Uf W\/lWU}uwaatp[!: 

U\/lnp L. 4 a4wpwq.ptl_p WJTJ. q.wri. W~Wfl a oq.\/lwq.npOnTJ. w1q.np riau' 
u,q:cr tua11-rr 1mouwa flwuwp: 

Opn2w4pmia1wa flwuwp TJ.P\/1Wf14tap untl_npw4wa \/ltupt, 
UWJ;!Upuwguwa u.q.u tuaTJ.PJll!· 

xf ~ max, 

Ax$h, 

x ~ 0 u wupnTJ.fWJaptl. tl_h.4\/lnp t: 
tu O -ntl_ a2waw4tall apw flWUWUfW\/lWU}uwa q.u tuaTJ.pfl[! l.t 

taiaw11-ptall, np w1a map 1wtl_wq.m1u 1momu: 'i.,4w\/ltap, np trat w1a 
wll'pnTJ.fWJaptl t[h4tnnp t. WUfW 4flwu11-puwaw awl.t 1wtl_wq.m1a 1momu 

IJ.<Hr tua11-pp flwuwp: U.1a TJ.UUfJ;lnlll', tpp tuo -ti 1wt[wq.m1a 1momll'[! 

wupnTJ.l)WfilPtl tjt4tnnp it, Gpwa flwll'wUfwtnwutuwa tu O -p wpdtp[! 
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4wpht}, t {!CiflntCiht qhpu~g q.Ciwfiwmw4wCi u.q.o- fuCiflp}, iwqwq.m1Ci 

tmMwCi wpdhg}, fiwuwp. w1Ci tli 4wpnTJ. uhb t},Ciht tuo -}, iwqwq.m1Ci 

wpdhg},g: 
'u2hCig Ciwu, np wiq.np},pti}, w2JuwmwCig}, {!Cipwggmu 4wqumu L. 

tmbqmti hCi q."(J fuCifl},pCihp, npnCig},g 1mpwgwCillntf1ntu wCit4w1uwCi 

uwuCiw4gmu hCi Ax$ b , x;:::,: 0 uwfiuwCiw¢w4muCibp{! u tt}, },Cii-Tifl 
1rwgmgtCihp: U.1q.np},pti{! Ci4wpwq.ph1},u tihCig 4Ci2hCig u},w1Ci Wlfl 
lflWgntg},i UWfitfwCiw¢w4nttfCihf1{!'. 

lfJmrzwifnf1uwG li. qGwfiwU1uwG w19nf7/Jpu[!: 
-RWJJ /: (!CiflntCiht, Tifl 

fitmwCi4wpw1},Ci fuCifl},pCihp}, pwqump1mCi{! {tu 0 } -Cit, 

fibppw4wCi fl},mwp 44 TITJ. fuCi'lliflt! tu 0 -Ci t, 

1wqwq.m1Ci},Ci fiwqw4Cin'1 tntbntti{! npn2qwlJ it u Ao= - oc: 

-Rwu 2: lmbht fihppw4wCi fl},mwp4qn'l fuCi'lliflt! L. w1Ci fiwCiht 
fibnwCi4wpw1},Ci fuCifl},pCihp}, pwqump1mCi},g: bph Cipw 1mbntti{! 

wupnTJ.fWp},lj_ t, L. wpdhg{! uhb t 2 0 -},g, w1Ci fiwuwrht 1wqwq.m1Ci},Ci 

fiwqw4CinTJ., fi},2ht w1Ci, Cipw wpdh{!I! qhpwq.pht ) 0 -},Ci, u 

fibnwCi4wpw1}, Ci fuCifl},fl Ghp}, pwqump1mCi},g flUCi Cibmht w1Ci 

fuCiflfiflCibp{!, npn Cig q.Ciwfiwmw4wGGhf1I! ihG q.hpwqwGgnuJ Ao -J!Ci: tpb 

Cipw Xo = (.l{' .~ , ... ,x~) 1mbmti{! wupnTJ.fWpfiq it, {!CilllflUl 1mMwCi 

nput Tii wupTITJ.fWpfiq x? PWl'J.Wflfllii, 4wqub1 hp4m q.o- JuGfl},pGhp}, 

1pwgmgfii xi $ [x?J 4wu x; ~ (x?] + 1 uwfiuwCiw¢w4muCibpnq, L. 

flJIWCig umg Cibt fihnwCi4wpw1}, Ci fuCifl},fl Cibp Ji pwq ump1wCi tibf 

1mpwgwCillTI1JlI! ex O q.Gwfiutmw4wCinq: 

-Rwu 3: tpb fibnwCi4wpw1}, Ci fuCifl},fl Cibp}, pwq ump1mCiI! flWlllWfl 4 
it, TIJll4UU fibppw4wCi fl},ll1Wf144TI'l JuCifl},fl qbpgCiht Cipw 
wnwqb1wq.m1Ci q.Ciwfiwmw4wCi mCihgnl'J. fuCifl},pCihp},g tih4{! L. 
qbpWflWnCiw1 {!Wll 2-},Ci: 

tpb fibnwCi4wpw1},Ci fuCifl},pCihp}, pwqump1mCiI! flWlllWf14 t, 
wiq.np},puCi wqwpmmu t w2JuwmwCiI!t!' 1wqwq.m1Ci},Ci fiwqw4Cinl'J. 
1mbnul[!_ u.q.u fuCiflp}, 1mlJmuCi t u.iwmwu}uwCinq: 
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tillwllwu! Rtil t. 1.11l:i11112 t llwla. ~tipwnhr 
Slq\llht[! Rh t. Ujh\llR t llwla. qnpbhr 

8n. q.Jn,.li 

ni q.bw1),G. bJIWq.Jl'IIWG. (Tii q.lJ) }uG.q),JIG.hfl'(! Wnw2wglq hG. 
111 G.111 buwq.J,111mp1wG. (fiwui '4w~ hu' uJ, '4J1n111 G.111 huwq.J,111mp1wG.), 
'4wnwtl_wpuwG. la. pG.wq.J,111mp1wG. JuG.qJ,pG.bJI fib.111wqn111b.1J,u, la. w1<hl 
mCib.Ci 1w1Ci '4),J1wnmp1mG.CibJ1 G.2tl_wb pCiwq.wtl_wnCib.pmu: 

§ 1. Oi q.bwJ}lG bpwq.puwG fuGfl.JIJl wnwGaGwfiw111'4ntpJntGGliJ1l! 

'l-J,111wp4hCi12, pb. JiG.i~JiuJ, wnwG.iiCiwfiw111'4mp1mG.CibJ1 '4wpnlJ. b.Ci 
fiwG.qJ,~ht ni q.bw1J,Ci bpwq.puwCi JuCiqpJ, 1mMwCi '(!Cipwgumu: \,wfu, ni 
q.lJ JuCiflJiflI! fiwub.uw111hCi12 q.ty JuG.flpJ, fihui: P.Gwl.jwCi t '4w111wph1 
Ci~wmw4w1J,Ci ,l>mG.4gJ,wCib.pJ, la. pmnw111pb.1J, 1mbmuG.b.pJ, S 
111),flntlPI! Cil.jwpwq.pnTJ. uwfiuwCiwlflwl.jmuG.b.pJ, fiwub.uwuimu: tiG.i~bu 
q.J,uihCiQ, q.ty JuCiJlpmu Ci~w111w4w1J,Ci ,l>mCil.jgJ,wCi q.bw1J,Ci ,l>mCi'4gJ,w t, 
J,u4 hpl.jflWiw'lflnpb.Ci flW Ci2wG.w'4mu t, np, 4wfutl_wb 111wpwbmp1wCi 
iW\fl),g, UhCiJ2 q.npb 4mfih(iwCiJ2 ntTJ.JiTJ. q.b),, fiwppmp1wCi 4WU 
fiJ,~hpfiwppmp1wCi fib.111: tihuihpJ, S pwqump1mCi'(!, np npn2tl_mu t 
q.bw1J,G uwfiuwCiwlflwl.jmuCib.pJ, fiwuwl.jwpq.J, 1mbmuCib.pJ, 
pwqump1wup, tl_b.p2wtl_np q.wq.wpCib.pntl_ nmmgJ,4 pwqump1mCi t: 
4.hp2w~b.u, q.ty JuCiqpJ, 1wtl_wq.m1Ci tmbmu'(! (hph w1Ci q.n1mp1mG mGJ,) 
lflCiuiptl_mu t S pwqump1wCi q.wq.wpCib.pJ, uh2, J,u4 Ci~w111w4w1J,Ci 
,l)mCi4gJ,w1J, UlhlJ.Wl),G la. fiwuw~wp\flw4 tuuuiphumu), wpctbuG.bp'(! 
fiWU'[!Ci4_Cimu hCi: ni q.lJ JuCiflJITilU, npJ, uwfiuwCiwlflw'4muG.hp'[! "i 
q.bw1J,Ci hCi, PntllWUlflhtJ, tntbntuCibpJ, s pwqump1ntCi'[! 4WJITITJ. t 
nrnmgJ,4 uJ,Ght, wtl_btJ,Ci, Cim1CiJ,u4 "i uJ, q.wq.wp intCibCiwi: OpJ,Gwl.j, 
qJ,111wp4hCi12 ni q.bw1J,Ci uwfiuwCiw\flwl.jmuCibpntl_ npn2t1_wb fib111li.1w1 S 
pwqump1mCi'(!. 

{
hi(Xi,Xi) = Xi - 2 S 0, 
/si(Xi,X2) = Xi -4 S 0, 
"3(XpX2) = Xi +(x2 - 2)2 2: 4, 
Xi 2: 0, x2 2: 0: 
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X 

x. 

X ' 

a~. s.2 

U.4Gfiw1Ul t, np UUlWgi.lwb s pluqump1mG{! (G4. 5.1-r 
UUli.lbpwqbi.lwb UWU{!) nmmgr4 2t: 

U.1ut4runi.t, wnwfrG wnwG3.Gwfiw1ll4mp1maa w1G t, np 
PntllWUlJlbtr tmbmuGbpr pwqump1mGI! 4wpn11. t mGbGwt gwG4wgwb 
4wnmgi.lwbi;1: 

lfr wu oprGw4. S pwqump1mGI! npn2i.twb t fibUll.qw1 
t4w1uwGGbpni.l (Ulb'u, G4. 5.2)' 

"1 (xl'x2) = x; + Xi - 4 ~ 0, 
X1 ~ 0, x2 ~ 0: 

~aw1wb np uw mnmgr4 pwqump1ma t, uw4w1a mar wa~ri.l 
pwqump1wup qwqwpGbp: 

l.r2bGQ, np urul.4thnu. w1qnprpuI! fibGi;1w1rG tmbmuGbpr 
(qwqwpGbpr) Gt4WUlW4wubUl fiwubUWUlntU t (11-pwag uwaw4a 
wGt4w1uwa i.lbJlfWi.lnJl t): "lwpq t, np wGi.lbJlf pwqump1wup Wl'l-l.4rur 
tmbmuGbpr '1-hl.4QntU w1u bti.wGw4{! 4rpwnb.tr 2t: U.1ut4runi.t, bp4JlTIJl'l­
wnwG3.GwfiwUl4ntpJmGG w1a t, np I!G11-fiwGmp 11-bt4QntU 
Ol.4Ulruw1mp1wa fiwl.ll4mp1wup odi.ni.twb bGpw11-pi.tn11. 4bUlbJlr 
fiwubuwl.llmuni.t n2 q.lJ JuG'l-rJlI! tmbbt wGfiGwp t: 

Uw4w1a wGfipwdb.21.ll t G2b1, np bpp urw1a Gt4WUlW4w1ra 
,l>mG4grwa t n2 qbw1rG, ru4 uwfiuwGwi.fiw4muGbJlI! qbw1~a bG, 
urut41buu b11.waw4r firuGw4wa u4qpmGi;1Gbp{! 4wpn11. bG oqUlW4WJl 
trGbt, oprGw4' i;1wnw4muw1rG bpwqpuwa JuG11-Jlr fiwuwp: 

bppnp11- wnwaaawfiwU14mp1maa w1a t, TIJl Gt4wUlw4w1ra 
,l>mG4grw1r n2 qbw1Gmp1wG l.4WUltiwnni.l 1wi.lwqm1G tmbntU{! 4wpn1J. t 
trGbt rG2t4bu bqpw1ra, w1Gt4bu ti GbpnrG 4b.Ul: OprGw4' 
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X, 

8 10 12 x, 

a~.S.3 

(i}mnwviptqr 1monuHib:pr S pwqum~1mG[! nmmgrlt fiaqwG41mG 
t (vib:'u, Glj. 5.3): :bmGljgrwG rP fiWUWUjWJ1trW4 uw~urumura 

fiwuGmu t S pwqum~1wa b:qpr qpw qviGqn11. (4,6) ljb:vimu, TIJl[! 

qwqw~ ~t: l.,b:viu.wpwp, ~Gw1wo S pwqum~1mGG mGr qb:p~wqnp 
OWlJlWljb:vib:p ([!GflWUb:G[! nrGq OWlJlWljb:vi ), 1wqwqm1G tntOTilU[! 

/(Xi,Xz) 4>mG4grw1r n~ qow1ra trGb:tnt UjWVJtiwnnq ow1pw4b:vi ~t: 
').t:n wqb:trG, b:~b: h3 (x., x2 ) uwfiuwGw1rw4mu'[! trnJuwprGb:G~ 

12-X1-X2~0 uiw1uwGnq, WUjW ~mnw111pt:1r 1momu'Gt:pr s 
pwqum~1mG[! lj[!GflWJlliWljqr w1Guit:u, np 1wqwqnqG 1momuG WJlflb:G 

lttrGr S pwqum~1wG Gb:p~rG ljb:vi[!: 
'l-rviwpljb:G~ ur wn oprGwlj, npvit:11. lt' Gutwviw4w1rG 4>mG4· 

grwa, u.' uwfiuwGw1rw4muGb:p[! n~ qow1rG b:G. 

/_(Xi, Xz) = <lx1 - ~ +IXz - ~)_.min 

{"1(X1,X2) = Xi -x.; ~ 0, 
"z(x1,Xz) = Xi +Xi -1 = 0: 

(i}m11w111pt:1r 1momu'Gb:pr pwqum~1mG[! UjWJlWJ!ntr Gbpumu 
[!Gljwo 2Jl~wGwqor (vib:'u, Glj. 4) w11.t:11. t ( S -[! Gb:p~rG ljb:111 ~mGr): U.1u 
JuGflJlr 1wqwqm1G tmomu t fiwGflruwGmu Guiw111w4w1rG 4>mG4grw1r 
Gqwqwqm1G wpdb:~nq uw4WJ1flWltw1ra ljnpr qpw qviGqn11. 

2J1~WGwqor W'l.b:'l.r ( 0.5/i.,0.5/i. ) ljbl.ll[! (uwljWJ1flW4WlrG ljnp wub:tnq 
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flwu'4wGnur bGp '4b111hJ1}1 w1G pwql1m~1mGJ!, nJlnGg tlJIW 4'mG'4g}1wG 
flwu111w111mG t): bph JuG'lrJII! 1mbhGp wnwGg uwfil1wGwtfiw'4ml1GhJ1}1, 
WU4W (2.2) '4h1111! '41},Ci}, ptugwJ1aw'4 ~G}111m~ '4h111J!: 

Q'4. 5.4 

§ 2. U"wplnfw111Jl .. w .. wG lJ11wq11uwG f1.wuw .. wG }uGfl.JIJI 

lwqJ1wGctJ1 pwq_uw~w111 .. Jl1Gli11JI li11.wGw .. 

l,h1111.t1w1 JuG'lPJll! 
/(x)-+ min, 

~(x) = 0 , i = 1,2, ..• , m , 
(2.1) 

(2.2) 

npuih11. f,h,,, •.. ,h'" 4'mG'4g}1wGhJll! E" -m11 npn2qwb, 'lP4>liflhGgb1}1 

4'mCi'49}1wGlip hCi, '4wGqwGbGR 11wph11wui}1'4w'4wG bpwqpllwG 
flWuw'4wG (lfU'l-) JuGJl},Jl: 

(2.2) fiwl1w'4wpq}1G pwt{wpwpn11. x '4hU1'(! (lf.b'4111np'(!) ~wGqwCihG52 

lfU'). JuG'lJlP pmuwuipbt}l 1mbml1, }1u'4 S = {xi~ (.x) = O} 

pwql1mp1n1G'(!' lfU'l- JuCi'lJlP pm11wuiJ1li1}1 1mbml1Glip}1 pwql1mp1mG 
(111}1J1m1p) '4wl1 pn111w111ph1}1 pwql1mp1n1G (ui},pntJp): 

tGpWflflhGR x· lfU'). JuG'lJlP 111hqw1}1G 1wqwqn11G 1n1bml1G t: 
lflwpqmp1wCi fiwllwp bGpwflphG52 Gwl.t, np /(x), ~(x), (i = l, ••• ,m) 
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,l>mCiljgJ'lwCibpJ'I q.pWflJ'lbCiu,CibJlI! WfiI!CiflfiWUl b(i PnlllWUlJlbtJ'I S 
UlJ'lpnqpnuI, J'lulj h; (x) ,l>mCiljgJ'l:uCibpJ'I i = 1,2, •.. ,m q.pwflJ'lbCiUlCibpn 

q.bw1CinpbCi wCiljwJu bCi :x· ljbumuI: l:JCipwflpbCip' 4wpb1'1 t 4J'lpwnb1 wCi­
pwgwfiw1Ul ,l>mCiljgJ'lwjJ'I q.n1mp1wCi pbnpbun (2.2) fiwuwljwpq.J'I CiljwUl-

uwup X0 ES ljbUlJ'I pw4w4wfiW2W4J 4)TIJ2Jl 2Jl~W4Wll!TilU U. n 4lTI4JTI­
Juw4wCiCibpJ'lg m -I! wp1nwfiw11nb1 uCiwgwb n - m 41n41nJuw4wCiCibpJ'I 
uJ'l~ngn4 L., UlbTJ.WflJ1b1n4 /(x) Ci~w1nw4w1J'ICi ,l>mCi4gJ'lw1'1 ub~, uUlw­

Ciw1 n - m 41n41nJuw4wCiCibpml. n2 ~w1uwCiw4wCi tputnpbumuJ'I 
JuCi'lJ'IJl: SbuwljwCinpbCi ~wpq w1u unUlbgmti{! fiwtiwJu fiCiwpw4np 2t 
J'lpwljwCiwgCibt, pwCiJ'I np qnpbCiwljwCimu fiwuwp1w wCifiCiwp t m 
41n41nJu·.114wCiCihp£! wp1nwfiw1Ulbt uCiwgwb n - m 41n41nJuw4wCiCibpn4: 
lJ.1Cimwubfiw1CiJ'l4, !J fi2~ bu 4 fiwunq4bfip fibtnwqw 2WJ1WflJ1WCipJ'lg, Wlfl 
uUlwfiwTJ.wguwJ 41n)uw4bp~4wb J'lpwljwCiwgmun' Lwq.pwCidJ'I pwquw­
~wlllljJ'l2CibpJ'I oq.Cimp1wup, fiCiwpw4np t flWp3Cimu ~w1uwCiw4wCi tpu­
tnp bumtfJ'I )uCiflJ'IJlI! fiwfiqbg fibt n2 ~W!UWfiWljw(i tpUUlJl bumuJ'I JuCiflJl J'I: 
U.1'1 bTJ.wCiwltn Ciljwpwq.pbCip m = 2, n = 3 uwuCiw4np flburnti fiwuwp 

/(:Xpx2,x3 )----) min 

{ /zi(Xi,Xz,X3) = 0, 
hz(Xi,Xz,x3) = O: 

bCirawflpbCip' fiw4wuwpmuCibpJ'I fiwuwljwpqJ'lg 4wph1'1 t npn2b1 

XI = UI (X3) , Xz = "z (X3) : lJ.Jfl flb~pmu 4 bp{! fi24 Wb JuuflJ'IJlI! 4flWnfiW 

ublj 41n41nJuw4wCin4 n2 ~w1uwCiw4wCi tputnpbumuti JuCi'lJ'IJl' q.tnCibt 

U.4Ciwfiw1lll t. np brat (u1 (x;),u2 (x;),x;)-n 4btn£! uJ'ICiJ'lumuJ'I ljbtn 

t, w~w Wl'l ljblllntU tiJ121n bCi fibUluJWl wnCi2m~1mCiCibp£!. 

(j(X 0 ))x =f~ (x 0 )(u1 )
0 +/~ (x 0 )(uz) 0 +/~ (:X 0 )·l=O, 

3 I s3 l .r3 l 

(/zi(:X 0 ))x = (/zi(:X 0
))~ (u1)0 +(/zi(:X0

))~ (Uz)0 +(/zi(:X 0
))~ ·I= 0, 

• J I .I'] 2 s3 1 

(hulllJ'I ((u1 )~ , (u 2 )~ ,1) 4b4UlTIJl{! fibtnUJWl fiwuwljwpqJ'I tnH'JnllJu t. 
) ) 

{
(/ (x" Hx = f~ (x" )y1 + f~ (x" )yz + f~ (x" )y3 = 0, 

l I 2 J 

<hi <x:» x1 = <hi<\»~. Yi + <hi <x".>>~2 Yz + <hi <x"!>~, YJ = o, 
(hz(x ))x1 = (hz(x Hx1 Yi+ (h.,.(x ))x2 Y2 + (hz(x Hx,YJ = 0 

(2.3) 
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,RwCir np (2.J) fiwuw4wpq(i ntCir ni qpn1w4w(i tntbntU, Wl4W UflW 
npn2riv.' D -Ci, 1,4ln11p t tr Cir O' 

1;, 1;2 1;) 
D(x 0 )= ("1)~1 ("1)~2 ("1)~ 3 =0, 

("2)~. ("2)~2 ("2)~) 

(2.4) 

ru4 tl'hflfrCiu Ci2wCiw4mu t. np f (x). h, (x) 'hz(x) ~mCi4grwCihpr 

qpwTJ.rhG1.11GhpJ:! x· 4h1.11nui qbw1CinpbG 4w)uqwb bG, fib1.111.twpwp' 

4q1.11GqbG ni urwctwuwGw4 qpn1r fiwqwuwp µ 1 , µ 2 , µ 3 pqbp, np 

µ,V/(x 0 )+µzV"1(x 0 )+µ/i1hz.(x 0 )=0: Uw4w1G, J:!Ul.11 bGpWTJ.flnlPlWU 

Vh1 (x 0 )-I! l.t Vh2 (x 0
) -{! qbw1GnpbCi wG4w)u bG, mu1.11r µ 1 -:t:- 0 l.t 

V/(x· > + li v1ii (x· > + Az Vhz.(x· > = o. (2.5) 

np1.11li'l At = µz • Az = µ 3 : U.1u1,4runq. hpb x· 1wqwqm1G tmbmuG t, 
µ, µ, 

w~w qn1mp1mG mGbCi w1G1,4rur Ai l.t l 2 pqhp, np (2.5)-{! u1.11nqq t: 
-

L(x, l) = /(x) + Ai"i (x) + Az"2<x> 4wGqwGbCip 

LwqpwGctr ~mG4grw, ru4 A1 l.t A2 41mfm)uw4wCiGbpJ:! l,wqpwGctr 

pwquw1,4w1.114riCibp: 
(! UTJ.fiWCimp' (2.1 )-(2.2) JuG,w r TJ.bt4pmu CiuwCi a1.tnq 4Wfl lltr t 

Ul.llWUWl 0~1.11ruw1mp1wCi wCifipwcth21.11 l,4WlUWCiCibp' 
m 

VL(x 0 ,i > = V/(x 0
) +I:~. v~<x"> = o, 

i=I 

·m 

np1.11b'l L(x,i > = J<x> + I: At~<x>: np 
i=I 

m 

mjnL(x,i) = mjn(/(x)+ L-Ath;(x)) l.t JuCiTJ.flr 1mbmuCibpr fiwuwp 
X X i=I 

(i = 1, ... ,m), Wl4W L(x· ,i> = /(x 0
): 

min L(x, A) = min f (x): 
i xES 

lJ.1ctu l.llWUJ! LwqpwCictr pwquw1,4w1.114ri.Cihpr Uf14f1Wi_W4)W4wCi 
ub4CiwpwCimp1mCi{!: ').r1.11wp4bCip fib1.111.t1w1 JuCiTJ.rflI!· /(x)--+ min, bpp 

h(x) =0: 8wG4wgwb i E En 4h1.11r fiw\Jw1,4w1.11wu)uwGbgCibGp 
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{ = /(x) l.t 1/1 = h(x) pt[b:p}, qnqc:r[!: lflwpqmp1wG fiwuwp 

b:GpW'lJ1b:G12, np /(x) l.t h(x) ,l>mG4g},wGb:p}, npn2uwa lllPJlnllPC! 

4wpmwutwm4b:pt[J, ifJ'I' fiwppmp1wG[! utwm4wGn'l mnmg},4 

pwqump1wa t[pw: Spt[wo tuG'lJIP 1mbmun 4qmGt[J, Wl'l mnmg},4 
pwqumra1wa b:qp}, t[pw: 

ifJ'I' fiwppmp1wG t[pw 'lPlllWJ14b:G11 a;+ b,p = c nlTJ.P'l qpb]! l.t 

},GQG },pb:G qmq.wfib:n mb:'1.wtlmtut:G11 u},G~l.t S m},pm1p},G 2n2wtj,b:11!: 

lflwpq t, np 2n2wtj,uwG 4b:mb:J11! 4qm_Gt[b:G S pwqump1wG b:qp}, t[pw: 
bpb: w1u /11.tnt[ t[wpt[b:GQ pn1np fiGwpwt[np O!"!'l.nlJa!mGGb:pnt[ mwpt[wb 
nlTJ.},'1.Gb:p), fib:m, WutW 2n2wtj,uwG 4b:mb:p}, pwqump1mG]! 4fiwun!i4Ci}, 

pwqump1w!i b:qp}, fib:m: a{+b,p=c qmqwfib:n m'lliTJ.Gb:p}, 

nGmwGJ,11mu 4w up nl'l.}l'l., TIJll! 2n2wtj,mu t m},pm1p), b:qp]! l.t 
u4qp!iw4hm},g wtl_b:1}, tj,n11J1 fib:nwt[npmp1w!i 4.pw t qm!it[mu, 11wG Wl'l 
nGmwGJ,11),G U4Wlll4wGn'l gw!i4wgwb ub4 wn nl'l.P'l, TIJll! pwqump1wG 

fibm mGJ, ]!G'lfiwGmp 4bm: lJw4w1G, J,G~utbu fiw1mGJ, t, a{+ b,p = c 

nlTJ.'1.)1 fibnwt[npmp1mGn u4qp!iw4bm},g fiwubuwmw4wG t c -},Ci, 

mum}, u4qp!iw4b:m},g D -J,G 2n2wtj,n'l Gt[wqwq.nqG fibnwt[npmp1mG 
m!ibgn'l nlTJ.'1.nlP!ntG]! npn2t1m fiwuwp w!ifipwdt2m t Cit[wqwq.m1Ci}, 

fiwugGt1 a{+ b,p = a/(x.,x2 , ••• ,x,,) + bh(x., •.. ,x,,) ubbmp1mG[!, 

w1urG11Ci qmGt1 /(x., ... ,x,,)+Alr(x., ... ,x,,)~min, TIJllllll'l. A=bla l.t 

a -:t: 0: U.1uutJ,unt[, utw1uw!iw4w!i t11umpbumu}, luli'lPJll! fiw!iq.bgt[mu t 
-

n~ utw1uw!iw4w!i t11umpbumu}, fibmu1w1 tuG'lJlrli' qm!it1 min L(x, A): 

'-wfiwtu h; (x) i = 1,2, ... , m ,l>mG4g},wCibp]! 1},Gmu bu fibmu1w1 

m b:u11},' 

h; ( .i) = h; - g; ( x) , i = 1,2, ... , m : 

U.1u 'lb:ut11mu outmJ,uw1mp1wG wGfipwdt2m utw1uwCiCibJ11! 4qpt[bG 
w1uutbu' 

m 

VL(x,i) = V/(x) - L~ vc;<x> = o, 
j CI 

4wu 

{
L~ = t: -i:Ai(K;)~ = 0,j=l,2, ... ,m, 

J J i= I J 

L°i = h; - K;(x) = 0, i=l,2, ... ,m: 
I 

(2.6) 
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OUj\11 puw1mp1wa wafipwdb.2\11 (2.6) uiw1uwGGb.Jlt! WJlU1WlJb.1pu 

b.GpWTJ.Jl4TILU tp, TIJl Ci (x) 4>ma4gpwGb.pp qpwqpb.G\llGb.Jlt! qllw1Gnpb.a 

wG4wJu tpG.: 
U.G.fipwctb..2lll uiw1uwG.G.b.Jlt!, b.pp Vgi (x) i = 1, ... , m qlJnp b.G 

4wJu4 wo hG., w4 htP uwG.pwuwuG. (\111:i'u, (31 ]): U.1q uiw1uwG.G.b.p{! 

'" 
\llfl4_TILU b.G. l(x, i) = .J.o/(x) + L Ai (b; - Ki (x)) 4>mG.4gpw1p ur~ngnil: 

'u4w\llb..G.p, np Lwqpwaup 4>ma4gpw1p t.. Lwqpwaur 
pwqUWUjW\114p~fib.pp hl'J.WfiW4{! fiGwpw4npntp1mG t \llWtru 2Jliwfight 
wafiw1uiGb.pr up uwup wGupiw4wG WJlUlWpuuwa 
wGfipwdh2\llntpJntG{!: 

U.1uuipun4, lfU'). JuGTJ.pp{!' quiGb.t /(x) ~min, b.pp b; - C; (i) = 0 

( i = 1, ••. ,m) 1mob.1m fiwuwp wafipwdb.2ui t 4w\llwpb.1 fib.\lll.t1w1 
pwnhp{!: 

-Rwu 1-f,fi: lf\llgGb.t LwqpwGdp pwquwuiwU14p~Gb.pp 

.l =(A.i,.Ai•···•.lm) 4.b.4UlTIJlt!, TIJl\llb.l'J. m-{! fiwqwuwp t JuGqpp 

uwfiuwawqiw4ntuGb.pp p4pa: liwnmgb.1 Lwqpwadp 4>mG4gpwa 

'" L(x,i > = J<x> + LAj(b; - c;(x)) (2.7) 

-Rwu 2-pfJ: l.w24b.1 Lwqpwadp 4>ma4gpw1p pn1np wnwipG 4wpqp 
uwuGw4p wowGg1w1Gb.Jlt! l.t fiwqwuwpb.gGht qpn1p: 

,. 
LX =Ix - L~C.r (x)=Oj=l,2, ... ,n 

1 , j=l 1 (2.8) 
LA. = b - g;(x) = 0 i = 1,2, ... ,m 

I 

-Rwu J-pTJ: Lmob.1 (2.8) fiwlj_wuwpmulihpp fiwuw4wpq{! l.t qU1Gb.1 

pn1np 1momulib.Jlt! {(x" ,i" )} : U.pq1mGpnnt uuiwanuf b.Gp wGfipwdb.2Ul 

uiw1uwGpG. pwqwpwpnl'J. 1momuGb.pp pwqdmp1ma: 
-Rw11 4-pTJ: U\llmqb.1 b.p4pnpq 4wpqp pwlj_wpwp uiw1uwG{!' 

4wnmgb.1 .?,bur UWUlJlP91! l.t fiw24.b.1 'lJlW D npn2r~I!= Upb. D < 0, WUjW 

X. 4b.Ul{! (Ulb.l'J.WlPG) uwpupumup 4b.Ul t, hpb. D > 0, w1G 41pGp 
(Ulb.JJ.WlPG) upGrumup 4b.Ul: Upb. D = 0' b.qpw4wgmp1mG wlib.t ~b.G.p 
4wpnJJ.: 

Opf,fiwlJ I: q.U1Gb1 /(x1 ,x2 ) = 2x1 + 3x2 ~max, hpp 

g(XpX2) = -x; + 2x2 =}: 

l1wnmgbGp Lwqpwlidp 4>mG4gpwG 
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L(x1 ,x2,A) = 2x1 + 3x2 + A(l + x; - 2x2) 

~w2qt.Gn uwuGw4~ wowG91w1GhJll! l.t fiwqwuwJlbgGbGn qJ1n1~ 
L = 2+22 ... =0 

Xi '""1 ' 

L = +3-2.A. = 0 Xz , 

LJ. = 1 + x; -2x2 = 0: 

Lmob.Gn U\nwgqwo fiwqWUWJlntUCibJl~ fiwuw4WJlq.{! 
• • • .2 

A.1 =3/2, X1 =-2/3, Xz={l-t;x1 )/2=13/18 

UU1mq.b.Gn pwqwJIWJI utw1uwGI! 

2.A.. 0 2x· 
• 1 • 

D = 0 0 - 2 = -8..t = -12, 
2x; - 2 0 

D" < 0, fibUIU.WJlWJl .x" = (-2/ 3,13/ 18)-{! UWJ2U~umu~ 4b111 t: 
U.1<hJ 'l~UIWJ14b.Gn u~ OJl~Gw4, "Jll! gnl}g t lllWL~U, y.tb ~G~utbu, 

oq.111qb1ml. Lwq.JlwGct~ wGfiJ1wctb2U1 t14w1uwGGbJ1~9, 4WJlbt~ t uU1wGw1 
{!GJlfiwGmJI pwGwal.t nJ1n2w4~ JlWU~ }uGJl~JlGbJl~ fiwllwJl: 

q.UICibt 
2 2 b , C1X2 + C2X2 + q1X1 + q2X2 + 1X1X2----+ mm, 

X 1 + x 2 = k: 

P.wquwutwU14b1nq GutwU1w4w1~G ~mG49~wG (-1)-nq' 
4u111wGwGn uwnu~uwguwG JuCi'l~JI 

2 2 b - C1X2 - C2Xz - qlxl - q2X2 - 1X1X2 ----+ mu 
Xi +Xz = k 

~wnmgb.Gn Lwq.JlwGct~ ~mG4g~wG 

L(x1, X2, A) = -c1X1 - C2Xz - q1.xf - q2Jei - bix1X2 + A(k - Xi - Xz) 

~w2qb.Gn pn1nJ1 wnw2~G 4wJ1q.~ uwuGw4~ wowGg1w1GhJll! l.t 
fiwq WUWJl bg Gb.Gn qJ1n1~: 

L~1 = -c2 - 2q2x 2 - bx1 - A. = 0, 

z.';. = k - x1 - x 2 = 0: 

LmobG12 fiwl.[wuwJlmuGbJl~ fiwuw4wJ1q."(!. 

U.nw2~G hJ14m fiwqwuwJlml1GbJl~9 x 1 -I! WJllllWfiw1111bG12 x1 -~ 

i.J~2ngnq: SbTtWJlJlhG12 bJlJl"Jl'l ffwqwuwJlllwG uh2: ~u111wGwG12 
Xi= ((cz -c.) +Xz(2q2 -b))/(2q1 -b): 
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x 1 + x 2 = k fiwtl. wuwpnui}lg uu,wUmu l:iUp 

x; = [(c1 -c2) + k(2q1 - b)) I 2(q1 + q2 -b) 

~ = -c1 - 2q1k +x;(2q1 - b): 

Uu,mql:iUp pwqwpwp 1..4w1uwCiI!, Ci4wu,}l mCil:iUw1ntl., np 

gx, = 1, gxl = 1, Lx,x, = -2ql, L"1"1 = -2ql, L"1"1 = -b 

n· = -(1)2 ·(-2q1)-(1)2 ·(-2q2)+2·(1)·(1)·(-b): 

lJ.1u1..4}luntl., l:iyal:i q1 +q 2 -b<0, ul:iCip mGhUp u,l:i'l.w1}lCi 

uwpu}lumu}l 41:iu,, 4wu np CinqCiCi t, uhp u4qpCiw4wCi JuG'lJlfl fiwuwp 
Ull:i'l.w1}lCi u}lCi}lumu}l 41:iu,: 

Of1f,Gwq 2: OowCil:i1}l12}l JuwUmya}l UlUJlI! gwCi4wCimu t qnqwq'lht 
}lp w1..4pwCipJ:! u Wl'l Ci1..4wu,w4}lU fiwlll4wgCimu t opw4wCi 40000 'lJlWu': 

'Gw gwCi4wCimu t qnqwq'll:it yab.' nw'lfln1ntl. u yab.' 
fib.nmulllwllll:iumya1wup: lflwpq_ t, np Cipw owJuub.JlI! uwfiuwCiwi.fiw4qwo 
l:iCi 40000 'lJlWu'nq: l_l:illluwpwp, hyal:i nw'lfln1ntl. qntl.wq'll:itmCi 

fiwlll4wgt1.wo qmuwpJ:! G2wCiw4l:iUp Xi, }lu4 fil:inmuu,wllll:iumya1wup 

qnqwq'll:itm qmu'WJlI! x 2, w1..4w 4mCil:iCiwCip Xi +Xi= 40000: 

bCiJaW'lJll:iCip' qnqwq'lfl J:!U'lfiwCimp lllwpl:i4wCi owfuul! 
WJllllWfiW!llltl.ntU t fihlllU!Wl pwUwciunq. 

/(x1 ,x2) = 500000 + 10xf + 2x1x 2 + 15xi - 400x1 - 320x2: 

OowCil:i1}l12}l JuwCimya}l lllhJlI! 1..41:iu,p t imo}l fil:illlUJWl n~ q,ty 
JuCi'lflJlI!· 

/(x.,x2 )-+ min 

x1 + x2 = 40000 

U.1u JuU'lflJlI! tl.l:iJlI! fil:illlwqnu,qwo}l uwuCiwqnp 'lh1..4pCi t: 
OtCihCip C1 = -400, C2 = -320, q, = 10, q2 = 15, b = 2, k = 40000 

X: = (ci -c2) +k(2q, - b) = 15650.44 
- 2(q, +q2 - b) 

x; = 40000 - 15650,44 = 24349,56 

q 1 + q 2 - b = 10 + 15 - 2 = 23 > 0 

U.1u1..4}luntl., x; = 24349,56 'lJlWU}l, u x; = 15650,44 'lJlWU 

wul:iCiop1w qntl.wq'lfl owJuuCi t: 
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tl L 
·4- 'q lllnil !JlmtBnmQm 4tm4Bti!Jtut ((q),x)/ = (,!)/ = .f 

ctnq}llm7 : W'""'l'I = ! '4- 'q lllnil !)'Q. llqnm4Btintut 4lq6nqllqct,4u 

il- r 'l il- ! llu ''lffi!J ctnqllumel!JQ : ( q) r = r . ( q) ~ = ! ·- . - ·- ·- - . . 
llu ') bllmti, :) !Jf11UQ1Ul !]Ttubm}lml 4l1U!Jnl 'l,.QJl il- .~ ,cltu64i_, 

<1·n = w•····• = ! • .'r = <.~>'~/ 
llu ·ctnq61u6mtn'fl 

:nq llqnn1utel1UQQ!I nmtimnfulflulfl illlq- 'q ,clnqllumelnQ 

: 6 4 llqnp1unf ulflulfl 

4llqnn1ul/lmlllnmy ,u•···•1 = ! 'q Qm}lnfmti ,lmtllqdmJq}l 

nmteJtunmtmbb 4tm4Btinmt n4tmt\mlllmtnn n4lmlll !JQ m46mplluct,n4 

llu}lmclqpllm • ,u•···','I = ! '(x)!3- 'q = (x)'J/ dllq 'n4lqQmlllllm 

!]llQ!J!Jmptmtn llllqpmllynm nmteltulmp41lltno nmf1Q1Ul 4llunnf 
'l,.QJl n4Bq}16mllln ctnullu 'illlq!J~4t\lllmtnmpbmd 4pnmllbm'1 

ilp1U!Jmdm!)t\!I.Jl t{llQ!J~tlt}lllmtnmpbmd t{p!Jmllbm) ·£ § 

::i f11UQ1ul nhubm}lml 

'u•···','l = ! 'u / l = :x 11 '.I llu}lmbub nm4Btintut (!)/ 

:u /1 = 'x 'u'···','l = ! 'r-1-a = 'x 'r+I = 'xu1-
ilbllmtimpmy qllqmnullmnm}lmy cl!)QQtu'l 

I=• 
: 0 = 'x~ - I= r,7 

" 
( 

u•···','l = ' '0 = r - ( - 'x 01 - = r7 . . 
4tullb ctnqnBqllmnm}lmy 11 illlqnlmtBnmQm tltimnnmp 

4bllmti ntl~mum llulud qtmqBt\ntu<i' qp!)mllbm'l nnq}llm7 
· (=, J=I 

: Cx'.:i - I)r + !xu1 'x'.:i- = (r'!:)7 

" " 
·nmtl6tintut tlpnmllbm'l nnq6tuumti 

!=• 

:1= 'x'.:i 
" 

J=I 

'xem +-- !xu1 'x'.:i- = (x)/ 
" 

lq!)lll'b =£ lzm!Jt/tlo 



n 

f; = fb (x 0
) = "'i:.J; (x 0 (b))(x; )~ 

I I j=I J J I 
(3.2) 

Kk(x 0 )=gk(x 0 (b)), i=l, ... ,m uwfiuwGwqiw4n1uGbJ1]l 

,1>mG4g}lwGhJ1]l fiWUWJl 4mabawan 
n 

(g11 (x0
))~ = L(g11 (x 0

)~ (xj)~ = 61k i,k = 1,2, ..• ,m, 
I j=I J I 

TIJllllh'l. 8ik = 1, hJlp. i = k L. 8ill = 0, GJIP. i ct: k: ~WU 

n 

<>ik - L(gk(x0
)~ (xj)~ = O i,k = 1,2, ••• ,m: 

j=I J I 

(3.3) 

(3.3) fiwuw4wJ1q.]l w2 L. 3.w)u uwuhJII! p.wquwUfwlll4hGp ...1.; -ntl, 

q.mUWJlhGp {!U\11 k -ti L. wtlh1wgGhGp (3.2)-]lG: ~UlllWGwan 
m n n 

fb1 (x 0
) = L~<>i.t + L[f;1 - L~(gk(x·»~)(xj)~,: (3.4) 

k=I j=I k=I 

P.w19 x L. l° 1.{h4lllnJ1GhJ11! Ufhlllp t p.wi.{WJIWJlbG 
OUflll}luw1mp1wa wGfiJ1wdh2lll UfWJuwGGhJl}lG, fihlllu.wp.wJl' 

(f;) = ;; i = 1,2, •.• , m : 
I 

'tiG2Ufhu fiw1lllG}l t, wowGg1w1I! ,l>mG4g]lw1]l qinqin)uuwG 
WJ1Wq.mp1maa t, TI\Ulll}l lwq.JlwG<t]l p.wqUWUfWlll4}'12GhJ11! gm19 bG 
lllw1]lu GUfwlllw4w1]lG ,1>mG4g]lw1]l 1wi.{wq.n11G WJldbp]l qinqin)ump1wa 
iwttil!' 4w)uqwo JuG1').Jl]l uwfiuwawqiw4muGbJ1]l fiWU\llW\llntGGbJl]l 
qinup wtihJl]lg: U.1ulllh'l.]lg ulllwgi.{mu bG 4wJ1L.nJ1 fihlllu.wGpGbJl, 

]lG2Ufbu, op]lGw4' uwfiuwGwqiw4muGhJ1]l b; fiwulllwlllmG]l qinpJl 

qinqin)ump1mG{! fiwGq.bgGmu t GUfwlllw4w1]lG ,1>mG4g]lw1]l 1wtlwq.m1a 
wpdbp]l Gm1GUf]lu]l n2 tw4wG (qinpJl) qinqin)ump1wa: b'ph 
GUfWlllw4w1]lG f(x) 4>mG4g]lwa uh4Gwp.wGbGp TIJIUfGU 

X = (X1 ,.ri, ... xn> 1mouwa fiWUWUfW\llWU)uwG ow)uu, ]lu4 Ki (x) 

,1>mG4g]lwG' TIJIUfhu "i -J1ri. nhumJlu]l ow)uubJl", WUfW lwq.JlwG<t]l l;, 

i = 1,2, ••. ,m p.wquwUfwlll4}'12I! 4ub4Gwp.wGhGu TIJIUfbu i -JITJ. nbumJlu}l 

"q.]lG" (q.Gwfiwlllw4wG): lwq.JlwGd]l l; p.wquwUfWlll4}'121! qiwulllnJlbG 

gm19 t lllWt}lu GUfwlllw4w1]lG ,1>mG4g]lw1]l 1wi.{wq.m1G WJldhu]l 
qinqin)uuwa WJ1wq.mp1mG{!' 4wJutlwo i -JITJ. nhumJlu]l 
qinqin)ump1mG]lg, L. bph nhumJlu]l qinqin)ump1mG{! 4w111wJ1tl]l 
LJIWgmg]li ub4 u]lwqnJlntl, w1a 4WJ1h1]l t ub4Gwp.wGh1 ltflUfhU 
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uwfh.fwaw1}1a q.}la: .gwa}l np A; -a na11fiwamp bwJuumuatp}l 

¢nqmJuuwa fiwpwphpmp1maa t nhumpuabp}l 12waw4}1a, w~w w1a 
ma}l q.a}l 4wu, }lai~bu wumu ta, "uun{hpw1}1a q.a}l" 
iw¢nri. w4wamp1ma: 

tl,hpfmu a2ta12, np Lwq.pwad}l pwquw~wlll4hatp}l w1u 
mambuwq.}llllw4wa pnqwa11w4mp1man q.npbnu.i t awl.t w1a 11t~12mu, 
bpp "i q,tJ tua11p}l uwfiuwaw¢w4muatp}l fiwuw4wpq.n lllfll.{wb t 

wafiwqwuwpmp1maatp}l lllhu12ni.J., }lu4 x l.t A ¢n41nJuw4waatp}l 
qpw llflllwb ta "i pwgwuw4wa i}latim ~w1uwaatp: 

Oflfdlwlt I: 't}llllwp4ta12 
z = 2x1 - 3x2 ~ max , 

-x; + 2x2 = b: 

ltwnmgta12 lwq.pwad}l 4>ma4g}lwa' 

L(x1,x2 ,l) = 2x1 - 3x2 + l(b + x; - 2x2 ): 

l..w2qta12 uwuaw4}1 wbwag1wiatpn lt fiwqwuwpbgataii qpn1}1' 

Lx, = 2 + 2AX1 = 0 

L = -3-H = 0 
J:2 

L;. =h+x;-2x2 =0: 

lmbtaii ulllwgqwb fiwqwuwpmuatp}l fiwuw4wrq.f 

J" =-3/2, x; =2/3, x; =(h+4/9)/2=(9b+4)/18: 

l..w2qta12 a~wlllw4w1}1a 4>ma4g}lw1}1 iwqwq.nqa wpdhJ21! np~hu 
4>ma4g}lw b q.npbw4g}lg. 

z" = z(h) = 2x; - 3x; = 4 I 3 - 3(9b + 4 I 18) = 4 I 3 - 3(9b + 4) I 18 = 
= 4 I 3- (9b + 4) I 6 = (8 - 9b + 4) I 6 = (2- 9b I 6): 

l..w2qta12 a~wlllw4w1}1a 4>ma4g}lw1}1 wbwag1wia {!Ulll b ;li 
(z 0

)~ = -3/ 2 = A.0 : l.,hlllltwpwp, hph b -}la lllwaii ut4 u}lwqnp wfi, 

w~w ,· -I! 4aqwq}l J" = -3/2 \l}lwqnp}l iw¢nq: 
Oflf,(]wq 2: "Opw41wt w~pwaiiatp" 3bnawp4mp1wa llbf 

na11q.p 4tlwb ta n uwuawfi1mri. bp: l..w1llla}l t, np \lwuawfi1mri. hp{! 
pnqwp4mtI ta u}lwlllbuw4 WfllllW'lf1WaJ2: Slbnawp4mp1wa a~wlllw4a 
t pnqwp4bt K 12waw4mp1wup fiwtiwJuwna WfllllW'lflWal!, l!a'l npmu 

fiw1llla}l t, nr x 1 bwqwiti WfllllW'lf1WaJ2 pnqwp4ht}lu j -r11 

( j = 1,2, ... ,n) \lwuawti1mri.}1 na11fiwamp bwJuuhp{! 4t}1GbG (1 I c; )xt, 
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nplllh'l c; -G npn2qwo t i.flnpdwpwpw4wG U1q1w1uhpp fipuwu qpw: 

ilhnGwp4mra1wu Wnfu owqmu t fib.UlU}Wl tuGTJ.pJl[!. p'"G~ owqw1p 
WJlUlWTJ.JlWUp ~b.Ulp t ran'lWJl4P j -pTJ. ( j = 1,2, .•. ,n > uwuGw61nt'l[!, 

np~huqp [!GTJ.fiwump ow}uuhp[! 1pGhG Gqwq.wqm1G[!: 
fuUTJ.JlP uwratuwmp4w4wu UnTJ.h1u t' 

n 

/(x) = L (1 I c7)xJ ___,.min. 
j=l 

n 

L xi = K , xi ~ 0 , j = 1,2, ... , n : 
j~l 

liwquhGp lwqpwuctp ,l>mu4gpwu 
n 

L(x,~) = /(x)+A,(K- :Exi): 
j=l 

~w2qhup L(x,-t) ,l>mu4gpw1p wowG91w1GtpG [!Ulll xi 

( j = l, ..• ,n) u A i.flni.fln}uw4wGGhpp u fiwqwuwphgGhGp qpn1p. 

n 

L~ = K - L xi = 0: 
j=I 

UU1wgqwo fiwqwuwpmu'Ghpp fiwuw4wpqpg qU1Gnur hup xi 

i.flni.fin }uw4wGp x; wpcthp[!. 

n 

x; = ci.fi 1Ji, j = 1,2, ••• ,n. nplllh'l Ji= Ji· KI LCi: 
j=I 

n 

~hllluwpwp, x; = ciK I :Eci. u u~wU1w4w1pu ,l>mG4gpw1p 
j=l 

n 

Git_ wq wqm1G wpcthpu t f (x ·) = K3 I ( L ci )2 : 

j=I 

luGTJ.JlP 1montu'[! fim2mu t. np j -JlTJ. uwuGw61nt'l[! ~hlllp t 
n 

ran'lWJl4P x; = cjK I LCj owqw1p WJlUlWTJ.JlWUp. W}U TJ.U~pmu 
j=I 

n 

[!GTJ.fiwGmp ow}uuhp[! 44wquhu K 3 /( :Eci )2 u 41pGhG GqwqwqmJG[!: 
jcl 
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§ 4. nl pwgwuwltwG lflmtmtuwltwGG1:ipntl 

nl q.bw1ftG bpwq.plfwG }u.GJt.ftJ'll! 

ni pwgwuw'4wG qinqin]uwltwGGb:pnq ni q.u JuCiTJ.JiJII! fib:\lllqw1G t. 
/(.x) ~min, (4.1) 

.i~O, (4.2) 

np\llb:'I. /(x) -I! Tii q.bw1J,Ci <)mGltgJ,w t, x e E": S -nq Ci2wGw4hCi12 

(4.2) uwfitJwGwqiw'4nurGb:pJ,G pwtlWJIWJITI'I. '4h\llhf1J, pwqtJmp1mCi{!: 

(4.1)-(4.2) JuGTJ.Jlli x· 1wqwq.m1G 1mbmt1n ltwrn'I. t q.\11Gqh1 J,Gi~b:u 

S \ll],J1m1pmtJ, w1G~hu ti Cipw b:qpJ, tlrw: bpb: x· -I! S pwqtJmp1wCi 

Gb:p12J,G ljh\11 t, w~w x· qb\4\IITIJII! TJ.JIWltwG t: U.1u JJ.b:~12mt1, JiGi~hu 
WJIJJ.b:G q.J,\llhGJ2, o~\ll],tJw1mp1wG wGfipwdb:2\11 ~w1tJwGCi w1G t, np f 
G~w\llw'4w1J,G <)mG'4gJ,w1J, pn1nJ1 tJwuGwltJ, wbwGg1w1GhJ11! 

(b:GpwJJ.rtlmtJ t, np TJ.JIWGJ2 q.n1mp1mG mGb:G li. wCi{!GTJ.fiW\11 b:G) x· 
'4b:\llnttl qpn hG '4wtJ, np Gm1GG t' 

V/(x 0
) = 0: (4.3) 

Uw4w1G, J,Gi~bu l[b:JII! G2qb:g, x· 1wqwq.m1G 1mbmtJ{! ltwrn'l. t 
q.\llG-qb:1 Gwli. pmnw\llflbtJi \ll],J1m1pJ, b:qpJ, qpw (\llb'u G4. 5.5 w), p) li. q.) 
dblt qinqin]uwltwGJ, JJ.h~J2hJ11!): JlGi~hu bpli.mtJ t G'4wpJ,g, 
G~w\llw4w1J,G <)mG4gJ,w1J, tJwuGwltJ, wbwGg1w1GbpG {!U\11 w1G 
qinqin}uw4wGGb:pJ,, npnGJ2 flwqwuwp bG qpn1J,, 1wqwq.n11G ltb\llmtJ 
wGfipwdb2\llwpwp ni pwgwuw'4wG bG: U\llwgwG12 ni q.u }uGJJ.Jlli 
1mMwCi o~\ll],tJw1mp1wG wGfipwdh2\ll ~w1tJwGGhpJ, ni }u],u\11 
flJ,tJGwqnpmtJ{!, hpp JuGTJ.Jlli qinqin]uw4wGGbpJ, qpw TJ.Jltlwb tr GpwGg 
ni pwgwuw4wG 1J,Gb:1m ~w1tJwG{!: 

f f f 

/._. = 0 
.x 

X X 

ai.. 5.5 p) 

/. >0 
X 

1------+ 
X 

a ... 5.5 q) 

U.1dtJ pbpbG~ o~\llJ,tJw1mp1wG wGflpwdb2\ll ~w1tJwGGhpJ, 

w~wgmig{!, bpp x· 1wqw~m1G 1mbmtJ{! S pwqtJmp1wG bqpJ, lfb\11 t: 
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gwCiywgwb l)pwywCi h Ptlr l.t 4wuw1w4wCi .1x· JanlllWUlflbtr 

nlTJ.TJ.nlJalWCi fiwuwp ( .1x· 4b4U1nf11! 4wCiqwCibCi11 f.tntUWUlflbtr 

m11.11.mia1mCi x · ES 4bU1p fiwuwp, bpb qn1mp1mCi mCip A. > 0 pp4. 

w1Ci1..4pup, np x· + ...1.Ax" ES) 4mCibCiwCi11' 

Jex·> $ f ex· + h.1x· >: (4.4) 

X. 4bU1p 2flfW4wmmu /(x·) ,1,mCiygpwCi 4wpb1r t 
Cibp4w1wgCibt fi}-bnnpp pwCiwiil.tp Upfngnq' 

Jex· +h.1x"> = /(x·)+hVJ(x">llx" + 
+(1/2)h2 (ti.i 0 )·H(x· +llitix")·llx· ' 

npUlbTJ. 0 $ {} $ 1, pu4 H -I!' ~buur UWUlppgCi t: 

(4.S) 

(5.4) l.t (5.5) wnCi~mp1mCiCibppg 4fibU1l.t}1 fipuCiwywCi 
wCifiwq wuwpmp1mCil! 

hVJ(x")!!.x" +!h2 (tix 0 )H(x· +llitix")llx. ~O: 
2 

UU1wgqwb wCifiwqwuwpmp1wCi bpym 4n1J.Ubf11! 
l)f1W4WCi pqp qpw' UUlWCintU b(il! 

V/(x.)Ai. +! h(Ax 0 )H(x· + lliAx">tix" ~ o: 
2 

(4.7> uiw1uwCi1! x. -r U1b11.w1rCi urCirumur 
wCifipwctb2U1 1..4w1uwCiCi t: bCipwl)pb1n4, np 

pwqwywCiw~wi.p i.pnJ;!Jl t, (4.7)-pg 4uU1wCiwCi11 

(4.6) 

pwctwCib1n4. h 

(4. 7) 

4bU1 trCibtm 
h > 0 PP4.I! 

V/(x 0 )Ai. ~ 0' 

gwCi4wgwb JanlllWUlflbtp L\x • nlTJ.TJ.nlJl)lWCi fiwuwp: 0tUU1p, bpb 

tu; = 0, bpp i * j, WUjW 

1;1 cx·>-tuj ~o: (4.8) 

.gw(ip np X j = 0, WUjW L\x O ftnlllWUlflhtp nlTJ.TJ.nlJalWCi j -pl) 

PWTJ.Wl)flP~I! 4wpnTJ. t trCibt tfpw1Ci n~ pwgwuwywCi tfbbmp1mCi, ntUUlp 
(4.8)-pg 4uU1wCiwCi11 

/;/x·)~O.bpb xj =0: (4.9) 

lf1mu 4n1J.Upg, bpb X j > 0, WUjW tu j Wfi{! 4wpnTJ. t trCibt pCi~UjbU 

11rw4wCi, w1Ci1..4bu q pwgwuw'l4wCi: U.1'l 11hui11mu (5.8)-pg 1.juU1wCiwCip 
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/;1 (x
0

) = 0, bpb X j > 0: (4.10) 

(4.9) IL (4.10) U4w1llwGGbJ1Jig fib111lA.nuJ t, TIJI 

J;/x 0
) • xj = O, j = 1,2, .•• ,n: 

q.mdwJlbtnq w111 fiwqwuwJ1mp1mGGbJ1G '(!UVI j -}1, 4u111wG.wGJ! 

n ' • • ~1 (x )x =0 
L.J "J J 
j=l 

4wd, TIJI d}llA.Gm1GCi. t, 

V/(x"> -x· = o 

4b111 t, WU4W wllfiJ1Wdb2\llwpWJl 
wnGintJt1mGGbJ11!· 

4wd 

{
V/(x0

) ~ O, 
~[<x")·x· = o, 
X ~O, 

{
J;1 (x 0

) ~ O, xj ~ 0 

,· (x 0 )·X~ =0,x~>O 
J,:J J J 

xi~ O,j = 1,2, ... n: 

(4.11) 

(4.12) 

(4.13) 

(4.14) 

U.1uU4}1unq, (4.13) 4wd (4.14) U4W}llwGGhJ1'[! (4.1}-(4.2) \llbUJ!}l ni 
C\."(J JuG11J1Ji OU4\ll}lllwtntPlWll wGfiJ1wdb2\ll U4W}llwGGhJ1 hG: 

U111wgqwll wp111mCi.J!Ci.hJ11! ~~}lpwnbGJ! flw2nJ11l U4WJIW~JlW'1>n11J' Tii 
q.lJ fi}ldGw4wG JuG11J1li OU4111]lllwtmp1wG wGfiJlwdh2111 U4w1llwGGbJ1G 
WJllllWllbt}lU: 

bpb x· -'[! (4.1 }-(4.2) JuG11J1ti U\IIWg}lnGwJl ~b\11 t, Wll4W (4.6) 

fi]ldCi.w4wG wGfiwqwuwpmp1mG}lg u\llwgl{md t GwlA. i · -]1 d]lG]ldmd}l 
4b111 tli~btnt wCi.fipwdb2\ll (nmmg~~ ,l>mCi.4g]1w1]1 l}bU4gntd Ci.wlA. 

pwqwpwp) U4w1llwll'[!' H(x0 )-]1 (l.buu}l dw\llp}lg) 4]1uw11pw~wCi. 

npn2tlwll 1]1Ght1!=· lJ.U4wgm1g'(! Jtn1}Gntd bGJ! '[!Ci.Jtbpgn'l,}IG: 
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§ 5. Oi qi'>w1flG bpwqpuwG Ju.G'l-flfl[!: lJmG-fcl-wl4tpfl 

~WJUWGGtp[! 

l.,h:\llwqn\llh:Gp fih:\llU.lWl n~ q.rr JuG'lJlfll!= 
min/(x), 

K;(x) ~ b;, i = 1, ... ,m, 

x ~ o: 

(5.1) 

(5.2) 

(5.3) 

l.rwgmg]l~ s; wGfiw1\11Gt:r]l lI]lfngnq (5.1 )-(5.3) n~ q.ty tuG'lJlfll! 

4wrnrt t:Gu ph:flh:t §5-nnJ fl)l\11Wf14qwb JuG'lflJl \llh:up]lG, h:flp (5.2) 

wGfiwqwuwrmp1mGGh:f1£! qinJuwr]lGbGp g, (x) + s; = b; 

fiwqwuwrmuGt:rnq, nr\llh:'l s; ~ O, i = l, .•• ,m: lJ.fl'llntllpmu 

4u\llwGwGp (5.1 )-(5.3) tuG'lflJlG fiwuwrctt:p qintflntuw4wGGt:r]l n~ 
pwgwuw4wG uwfiuwGwqiw4muGt:rni.l fib\llli.1w1 tuG'lJlfll! (w1.4wgm1g£! 
pn11GnnI t:Gp [!Gpt:rgn11]lG): 

/(x) ~min, 

K; (x) + s, = b;, i = 1, •.. ,m. 

x~o.s~o: 
l1wnmgt:Gp (5.4)-(5.6) u]lG]luwguwG 

(5.4) 

(5.5) 

(5.6) 
LwqrwGct]l 

,1>mG4g]lwG. 

"' L(x,s,i>=J<x>- L..\(b; -s; -g;(x)) 
i= l 

4wu 

"' L(x,s,i> = J<x> + L..li(K;(x) +s; -b;): 
i~l. 

(lfwpu]luwguwG JuG'lflJl fiwuwr LwqrwGd]l ,1>mG4g]lwG mG]l 

"' fit:\llt..1w1 \llh:up£!. L(x,s,i> = J<x> + LAt(b; -s; -g,(x)) ): 
i=l 

bq w1u1.4t:u, wllfipwctt:21n t q\llllbt 

-· "' L(x ,s ,A) = (/ (x) + L At(K;(x) + s; - b;})-. min (5. 7) 
i=l 

x ~ 0. s ~ 0: (5.8) 
(5. 7)-(5.8) tull'lJIJl fiwuwr qrt:Gu Ol.4\ll]ltfw1mp1wG wGfipwctt:21n 

uiw1uwGGh:fl£!· 
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ljwu 

L~ ~ 0, 
j 

{ ·X· = 0, 
xi J 

X j ~ 0, j = 1,2, ... , n 
L~ = O, 
i = 1,2, ... ,m 

m 

L~ = /~ + LAj(g;)~ ~ 0, 
j j j,.1 j 

L~ =g;(x)+s;-h; =0, 

( =l; ~O. 
I 

L~, . s; = Aj (g; (x) - h; > = o , 

L~, ~ 0 
L° ·S· =0, 

St I 

S; ~ 0, i =- 1,2, ... ,m 

s; ~o ljwu g,(x)-h;$0, i=l,2, ... ,m: 

(5.9) 

(5.10) 

(5.11) 

(5.1 Z) 

(5.U) 

(5.14) 

~wuwaw1G (5.13H ljwu A; ~ 0 L. Si = 0, ljwu A; = 0, S; ~ 0 ljwu 

A.; = s; = 0: r1tuU1j, LwqpwG<tj, ,1>mG4gj,w1'1 si \flmfmJuwljwGGbp[! 

4wph1'1 t [!Gl)fiwGrwu.ihu ~11j,1.11wp4h1, L. (5.7}-p lflnJuwpbG 11j,1.11wp4h1 
- m 

L(x,l) = /(.x) + LAi(g;(.x)-h;) ,1>mGljgj,wG: U.111111:iummu (5.9)-(5.14) 

'" 
/~ +Ll;(ci>~ ~o. 

1 i I J 
m 

f . + L 1 (g-)' ·X· = 0, 
Xj j 1 '"r I Xj j 

X j ~ 0, j = 1, ... , h, 

C;(.x) - h; $ 0, 
(g;(i)-h,)l; =0 
Az ~ 0, i = 1,2, ••. ,m: 

-

(5.15) 

(S.16) 

(5.lS)-[! L(x,l) ,1>mG4gj,w1j, uj,Gj,umuj, wGfiriwdh2ui 

u.iw1uwGGbpG bG' [!Ul.ll x \flmJrnJuwljwGj,, j,ulj (5.1<1)-[1' Gm1G 

,1>mG4gj,w1j, uw~uj,umuj, wGfipwdli2ui u.iw1uwGGbp[!' [lll\11 A -j,: 

(5.IS)-(5.16) u.iw1uwGGbpj,G pwqwpwpnq (x",.i°) qntlQ[I ljn~qnnl 

t L(x,A) 4>mG4gj,w1j, pwupwljbui, j,ulj (S.15)-(5.16) u.iw1uwCiGhriu' 
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(5.1)-(5.3) Juli'lJl~ 1m?nJwli 01.4ui~uw1nr,.1wli limli-Ccl-w4b.Jl~ 
wlifiJlwdb2ui 1.4w1uwlilibJl: 

§ 6. fa"wupw~tnn 

tiG~1.4bu uibuwlig Gw}unJl'l 1.4WJlWq.pw,1>mu, n~ q,ty tuli'lfl~ 1mbuwli 
Ol4Ul~UWlnlP!WU WUfif1Wdh2ui 1.4w1uwliubp(i WJlUIWbhtm {!Upwgi2mu 
4WJlU.TIJl flUJl )uw11.wg l.,Wq.JlWUd~ ,l>mli4g~wu: nmmg~4 U. 
uwuliwl.{nJlw1.4bu q.l] )uli11~plibp~ mumuliwu~Jluwli dwuwUu.i4 
l.,wq.Jlwlid~ ,1>mU4g~wa Gm1U1.4bu 4wpt..np flb.Jl t tuw11mu' fiwui4w1.4hu 
pwupw4bui fiwu4wgmp1wfi wnli~mp1wup: 

U.1u l4WJlWq.Jlw,l>mu 4w1.4wgmgbUg u~a~uwgu~u t.. uwi2u~u~a~a 
1.{bJlwpbpn11. pbnJlbuUbJl: f:!li'l nJlmu, 1.4w1uwliwl.{nJll.{blig L(x,y) -nl.{ 

U2wliw4h1 nJlu.t ,l>mU4g~w' nJln21.{wb A x B flU4WJlUllWU 

WJlUIW'lfllWl~ 4JlW, A E En, BEE'": liw1.4wgmghlii2 pwupw4bU1~ 
q.n1nLtt1wG wUfiJlwdh2ui t.. (4wu) pwl.{WJlWJI 1.4w1uwUUbJl~G 
1.{bJlWpUJlTI'l., ~(i~1.4bu (iwli. pwlfpw4bU1~ U. u~(i~uwgu~ nt UW'2U~u~a~ 
u~it.. q.n1mp1mCi mCihgn11. wnCi1mp1mCiCihJ1-I!: 

Uwfiuwanul: U.uhCiR, TIJl X 0 ,y· 1.{b4U1TIJlUhJl~ qn11q.I! L(x,y) 

,l>mCi4g~w1~ fiWUWJl y;twupw4bU1 t x· EA, .r EB' hph 

Lex· ,y) s: L(x· ,f > s: L(x,f> 

gwCi4wgwb X li. y 1.{h4uinJlabJl~ fiWUWJl, npnap 

fiwuw1.4wuiwutuwCiwpWJl l4WU14wCimu hCi A t.. B Ul~Jlm1pCihJl~a 4wu, 
TIJI U~u.Cin11CiCi t, bpb 

minf!1axL(x,y) = L(x 0 ,y°) = 1!1UminL(x,y): 
zEA yEB yEB zEA 

/iNmpli,J 1: bph L(x,y) ,l>mCi4g~wa TIJln21.{wb t AX B 

pwqump1wCi 4JlW (x eA,y EB)' li. q.n1mp1ma maba 

Wl4W 
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mu min L(x,y), 
yEB xEA 

min mu L(x,y), 
xEA yEB 

mu min L(x,y) s: min mu L(x,y): 
yEB xEA xEA jeB 

(6.1) 

(6.2) 

(6.3) 



H :bma4g],w1ti upapunuJ], L. UWJ2Upumu], uwfiuwamuatp],g 

4fitlllup, np gwa4wgwo x c A, y EB UlWJ1J1tp], fiwuwp 

l_!lin L(x,y) :-:; L(x,y) :-:; max L(x,.v): (6.4) 
XEA yEB 

Uw4w1a (6.4)-], 3.wJu L. w~ uwutp{! wa4wJu ta 

fiwuwUfWUlwuJuwawp.wp x -],g L. y -],g: L,hllluwp.wp, fiw2l.j_], wnat1ntl. 

(6. I) L. (6.2) 1.4w1uwaatp{!' 4ulllwawa11 

max min L(x, v) ~ min max L(x, v): 
yEB XEA . xEA _i;<:B • 

L.winJ11J. iahnphu{! l.j_tpwp.tpmu t (6.1) L. (6.2) 
WJllllWfiWllllnlJa!ntaatp], fiwl.j_wuwp 1],at1m wafipwctt2Ul u p.wl.j_wpwp 
u.iw1uwaatp], a: 

/iN,npli,J 2: baiaw11-pta12 L(x,_v) ,1>ma4gj,wa npn2l.j_wo t Ax B 

p.wq umia1wa l.j_pw L. qn1mia1ma mat a 
max min L(x, y) L. min max L(x, .v): 
yEB XEA XEA yEB 

np1.4huq], max l_!lin L(x ,y) = min max L(x, y) wafipwctt2Ul t L. 
yEB xEA xEA y•B 

p.w4wpwp, np L(x,y) 4>ma4gj,wa mataw iawup.w4hlll: 

IJ.fifipwdlizmm[qJmfi: t;aiaw11-pha12 max L(x,y) = L(x,f) u 
.~, B 

min L(x,.v) = L(x 0 ,_v): U.111- 11-t1.412mu 
x<A 

min max L(x,y) = min L(i, y·) (6.5) 
XEA yEB XEA 

max min L(x, y) = max L(x 0
, y) 

y•B xtA y,B 
(6.6): 

Bm19 mwaQ, np (x 0 ,y·) 4tmp 41],aj, J,(x,y) ,1>ma4g],w1], 

pwupw4bUl: -Rwafl TIJl {!U\11 UfWlUWaj, (6.5) U (6.6) 
fiwl.j_wuiupmia1maatp], 3.wJu uwubJlI! fiw4wuwp ta, mptua fiw4wuwp 
ta awu w~ uwuhp{!' 

minl(x,f) = max L(x 0 ,y): (6.7) 
:c, A yrcB 

P.w19 uj,2Ul ti],2m ta fitUlUlWl wna~mra1maatp{!. 

min L(x,y 0
) :-:; L(x 0 ,f) (6.8) 

x,A 

maxL(x 0 ,y) ~ L(.i 0 ,f) (6.9) 
y<IJ 
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(6. 7) li. (6.8) wnGimp1mGGhp}lg '4fihU1li.}1 

max L(x" ,j,) :s: L(i" • .v·): 
yEB 

Jlulf (6. 7) li. (6.9) wnGimp1mGGhpJig '4fibU1li.}1, np 

l_!liD L(i,y 0
) ~ L(x 0 ,f): 

XEA 

(6.10)-Jig li. (6.11 )-Jig '4fiwG~hGn fibU1li.1w1JiG· 

L<x",.v> :s: L(x· ,f > ~ L(x,f> 

(6.10) 

(6.11) 

pn1nJl x e A, y e B ~h\llhflli fiwlfwp, w1uJiGnG' x· ,y· qmiq{! 

pwlfpwlf h\11 t: 
Rwrf.wpwpnzpJnzfi: bGpwflphGn, np L(x,y) c1>mG~gJiw1Ji fiwuwp 

~n1mp1mG mG}I (x", y") pwlfpwlfb\11, w1uJiGpG' gwG~wgwb x EA li. 

y EB lf bUlbJlJi fiwuwp 

L(x· ,.v> :s: L(x" ,f > ~ L(x,f >: (6.12) 

(6. 7)-Jig lfwpnYJ. hGn ~Jlbt' mu L(x" ,y) ~ L(x" ,f > 
yEB 

L(x" ,y 0
) ~ minL(x,ji°): l.,bU1li.wpwp' 

iEA 
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mu L(x"..v> ~ L(x" ,f) ~ min L(x,f): 
yEB iEA 

(6.13) 

Uwlfw1G 

l_!lin J!lll L(x, .v> ~ '!Ill Lex· ,.v> 
xEA yEB yEB 

(6.14) 

minL(x,ji°) ~ mllminL(x,y): (6.15) 
iEA yEB iEA 

(6.13), (6.14) li. (6.15) wnGimp1mGGbp}lg fibU1la.mlf t, np 

min max L(x,y) ~ L(x" ,f) ~ mllminL(x,ji): (6.16) 
iEA jEB jEB ieA 

Uwlfw1G {!U\11 6.1 pbnpblf}I 6}12\ll t fibU1la.1w1 wGfiwl{wuwpmp1n1Gn. 

'!Ill l_!lin L(x,ji) ~ l_!lin '!Ill L(x.y): 
yeB xeA xeA yeB 

l._bUIU.WJlWJl, 

'!lax l_!lio L(x,ji) = l_!lin '!Ill L(x,ji): 
yeB xeA xeA yeB 

Awg}I Wl'l, (6.16)-Jig '4fibU1la.}1, np 

mllminL(x,y) = minmuL(x,y) = L(x" ,y"): .J 
yeB iEA ieA jeB 



/iNmplro 3: Oflutbuq}l (x· ,I") 4b1nJ:! tJlG}l L(x,l) TJ.Jl<1>bflbGgbtJl 
,1>mG4g}lw1}l r,twupw4b1n, wGfiJ1wdb21n t, nJ1 

1. L~1 (x",i")~O, L~/x°,.l")·xj ~O, xj ~O j=l,2, ... ,n; 

2. Lli(x·,x·)~O, L~(x",I")·A.; =0, ;i; ~o i=l,2, ... ,m: 

U.1u r,tbnJ1bu}l wU4wgm1gJ:! pJumu t §5-}l WJ'ITJ.1mGJ;!GbJ1}lg, nJ1tnbJJ. 
u1nwgqbt t}lG ltmG-fa-w4bJ1}l utw1uwGGbJ1J:!: 

U.GfiJ1wdb21nmr,t1wG 1-}lG utw1uwGJ:! G2wGw4mu t, nJ1 q.n1mr,t1mG 

mG}l L(.i,;t) 4>mG4g}lw1}l u}lG}lumu'(! '[!Utn x -}l, }lu4 2-J'ITJ. utw1uwG'[! 

G2wGw4mu t, nJ1 q.n1mr,t1mG mG}l L(.i,A.) 4>mG4g}lw1}l UWJ;!u}lumuJ:! 

J:!Uln A. -}l: 

fiJ-lmp~rl 4: Oflutbuq}l (x·, I") 4btn'[! tJlG}l 6.3 r,tbnflbu}l 

utw1uwGGbJ1}lG pwqwJ1WJ1nJJ. L(x,l) TJ.ltcl>bflbGgbtll cl,mG4g}lw1}l 
pwupw4b1n, pwqwf1WJ'I t, nJ1 6}l21n tJlGbG l, 2 IA. fih1n1A.1wi utw1uwGGbJ11!' 

3. 'v'x ~ 0 L(x,l.) nmmg}l4 t; 
- -

4. \fl ~O L(x",;t) q.nq.wqnJ1t: 

1-+ tiGiutbu q.}l1nhGJ;!, TJ.Jlcl>bflbGgbt}l L(x· ,I") cl,mG4g}lw1}l 
mnmg}l4m-p1mG'[! fiwdwJ1dbJ;! t 

L(x, I')~ L(x°, i") + \1.,,L(x· i")(x - .x") 

L(x,i"> ~ L(x· ,i") + v xL<x· i">x -v xL<x"i">x· (6.17) 

wGfiwqwuwpmr,t1wG'[!, nJ1tnbJJ. 

- " -VxL(.i°,;t")·x· = z.L~ (.x",;i")·xj, 
j=I J 

"' VxL(x",i")·X = LL~ (x°,i")·xj: 
j=I J 

l,b1n1A.wpwf1, 6.4 r,thnJ1bu}l 1-}lG utw1uwG}lg 4u1nwGwGJ;! 

vxL(x",i">·x = o, vxL(x",l"> ~ o, x ~ o: 
Oq.tntlhtnl{ (6.17)-}lg' 4mGhGwG12 

L(x·, l"> ~ L(x, I">: (6.18) 

\,m1G alA.nq, TJ.Jl<1>hflhughtt, L(x" ,l·) ,)mG4g}lw1}l q.nq.wtlnJ'I 

tJlGhrn fiwdwJ1dh12 t 
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,,, 
L(x·, i) $ L(x·, i) +LL~ (x·, x·) ·Ai -

i= I I 

" 
(6.19) 

- I: L~ c:x·, i" > ·{ 
i I I 

wCifiwqwuwpmra1wCil! u, J!WUp np 6.6 rahnphup 2-r'l ll4WlUWCipg, 

L(.x\,i") A;= 0, L~1 (x 0 ,i0
) $0 hpp A; :2:0. 

WU4W (6.19) wnCi~mra1mupg 4'.llllWUWUJ;! 

L(x· ,i> ~ L(x· ,i>: (6.20) 

(6.18) u (6.20) wCifiwqwuwpmra1mCiCihppg 4fihlllup, np pu4wU4hu 

L(x",i> $ L(x",i"> $ L(x,i">= .J 

UUJaWflflUUJ;!' lllpqwo t n~ q.tJ fihlllU.lWl JuCi'lPfll! 
/(x) ~min, (7.1) 

h(x) = b - g(x) $ 0, X :2: 0: 

fiN:mf1lill:brah ex·, i") -I! n~ q.u- Juu'lrr twq.pwuctp 4>mu4g]lw1r 

13wupw4hlll t' S = {xi h(x) $ 0,x :2: O} u {Al A ~ O} pwqumra1mGGhJ1p 'lh-

4wplll1wu WJllllW'lfllWlP qpw, WU4W x· -{! JuCi'lJlP p.utlwq.m1G tmonurn t: 
- - ,,, 

H bGraw'lJ1hGu(i",-t 0 )-l! L(x,A)=/(x)+LAih;(x> 1.wq.J1wuctr 
i=I 

,l>mCi4gpw1p rawup.w4hlll t: U.1'l flhU4J!mu gwG4wgw6 x ~ 0 L. ,t :2: 0 
q miq.p fiwuwp 

,,, ,,, ,,, 
f<x"> + L A;~(x 0 > $ /(x0

) + L ,(~ex·>$ f<x> + L ..(~<x>, (7.2) 
i -1 i=I i=l 

np\Ilhflpg 4u\IlwuwCiJ! fihlllUlWll!. 
,,, ,,, 
L ~hi(x· > $ L ,(~ex·): (7.3) 
i -_ I i - I 

~w1g J!WGp np {!Ulll U4w1uwGp -t; ~ 0, i = 1,2, ... , m, pu4 (7.3)-{! 

n2uwppm t gwG4wgu16 A; ~ 0, i = 1,2, •.• ,m flUU4J!md, mulllp 

qhJ19Cih1nq A.j = 2-t~ u Ai = 0, UJlp j :;:. i, 4U\IIWUWUJ!, nJl hj (x 0
) $ 0, 
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l8l 

:{o < :! •111•···•z•1 = 1 ''q <<~>'Bl:!}= s 
,U!)tulellUJlbmd 4iJQ!)JllUf?lUl 4htlllllmlttJ,ael lf!)QJ\ffl!)ffll!) }lu- S 

:.:t m46t\!Jtu<l' llu}lmbub il- (:!)Y Jtn4 't\461uutu il- (~)/ ltqmllu 

(CL) 'o;c::x•w•···•1=1''q;c::(x)'8 

(9·L) 'UflU ~ (:!.)/ 
· illl4unnt lmh1 mqy .CN U .:t qm }lllm llu 'cl!Jq llumenq ppt'{l 

:!)4ltu6iJqfl!)U lf!)Q JllU!) ltueJ il6hu6mtn'{l 

:w•···•z•1 = ! ''q < ( 0:!)'8 llmpmy 41lu 'iln1utel1utub 4mqti <o>:! 4n4tnntm 
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I.JmG-fd-w4tq1f, ,elmpl:irl[!: tJpb S pwqump1mU{! pwl{WJIWJm1u t 
4wUnUwqnym1ya1wG uiw1uwapa (w1upGpG' 3:x<0> Es. l;(.x<0>) < b;. 

i = 1, ... ,m. w1..4w np1..4buqp x · 4bU1{! ipGp (7.6)-(7. 7) fuG'lflP iwqwqm1G 

tmbmu. wGfipwctb2U1 t L. pwqwpwp. np qn1mya1mG mGtGw i" ;:,,: 0 

t[t4U1np w1G1..4b.u, np (.x 0 ,X") qnqq{! tPG~ (7.6)-(7.7) fuG'lflP twqpwGctp 
,l>mG4gpw1p yawupw4bU1: 

H P.wtfWflWflnlfeJnIU[! fitU1L.mu t qbJlI! ptrqwb yabnptupg: 

lJ.(ifipwdl:i2mm,e1mG: 'l-pgmp' x. 4bU1{! (7.6)-(7.7) ntttJ fuG'lJlP 
iwqwqm1G imbmua t: U.1'l 'lt1..4pmu w4Gfiw1\ll t, TIJl 
wGfiwqwuwpmya1mGGtrp 

{ / (x) - f <x" > < o, 
b; - g;(.x) ~ 0, i = 1,2, ••• ,m, 

fiwuw4wp4{! 4tpGp wGfiwubuwU1btp: lJ.GfiwubuwU1ttp t GwL. fibUlu..}Wl 
fiwuw4wpqn. 

{ f<x> - J<x"> < o, (7.8) 
b; - g, (x) < 0, i = 1,2, ... ,m, 

8wG4wgwb n -2:w'rwGp x:?: 0 4bU1p fiwuwr m + l -2:w~wGp 
Q(x) pwqumya1mGn uwfiuwGbGp fibU1L.1wt 4br1..4' 

Q(x) = {(i.o, Z1, • • •, Zm)I Zo > /(x) - f<x" ), Z; > b; - gi (x), i=l, ..• ,m}: 

(7.8)-p wGfiwuwU1b'l.b.tpmya1mGpg 4fibU1L.p, TIJl £mi' UlWJlWbntp-
1wG qrn 4tU1{! gwG4wgwb X -p fiwuwr iP l4WU14wGp Q(x) pwqump-

1wGn: 'u2wGw4bGp Q = UQ(x): -RwGp TIJl qrn 4bU1{! gwG4wgwb 
iER• 

X 2 0 -p fiwuwp Q(x) pwqumya1wGn iP l4WU14wGmu, Wl4W qrn 4tlll{! 

iP l4WU14wGp GwL. Q pwqumya1wGn: l.b2\ll t gm19 \IIWl, TIJl Q 
mnmgp4 pwqumya1mG t la. qrn 4hlll iP 1..4wrmGw4mu, w1..4w qn1mya1mG 
mGp Q pwqumya1mGJ:! Wl'l 4bU1pg wG~WlllTI'l fip1..4trfiwryamp1mG 
w1G1..4bu, TIJl 

m 

~Zo + L ,{z; > 0, (7.9) 

Q pwq umya1wG{! l4WU14wGn'l gwG4wgwb (Zo, z) 4blllp fiwuwr: Bnqg 

\llWGp, TIJl .. ( 2 0, i = 1,2, ... ,m: flu4w1..4bu, bpb. (Zo,Zi, .. ,,Zm) EQ L. 

µ; :?: 0, i = 1,2, •.• ,m, wuiw (Zo + 14,, Zi + l't, ... , Zm + µm) E Q: 
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U.1<hf bGpw11rbGp nr 3k(l s k s m) ( .l~ < 0 ): 4,bJlgGb1ntl. 

(ZpZ2,•••,Zk +µk, ... ,zm) eQ ~b111{! (nJl111b1J. µ 11 -G pwqw~waw~wqi ubl, 

'lJlW~wG PPtl t) L. 111b11.w11rb1nq (7.9)-p ubf qw1pu bGp fiw~wump1wG: 

U.1du gm19 111wGp, nr .l~ > 0: U.~Gfiw1111 t, nr gwG~wgwb x ES 

tl.b~111nrp U. £ 'lJlW~WG Ptl.ti fiWUWJl bpb 

Zo(&) = f(x) - /(x 0
) + & , Z;(&) = h, - g;(x) + & , i = 1,2, ... ,m, 

WutW z(c) = (Zo(£),z1 (c), .•• ,zm(&)) E Q: 

Sb11.w11rbUp z(c)-n (7.9H ub~ 

m 

~(/(x)-/(x0 ))+~£+ 'f..{(h; -g;(x)+&) >0: 
i~l 

m 

~(f(x)- f(x" )] + 'f.,{ (h; - C;(x)) ~ 0, x ES: (7.10) 
i=l 

l,b111L.wpwJl, bpb .l~ = 0, Wutw S pwqump1wG gwG~wgwb x 
~b111p fiwttwr 

m r. 2;(h; -c;(x)) ~ o: (7.11) 
i=I 

Uw~w1a nu111 ~wCinUwt1.nJ1mp1wa utw1uwap qn1mp1mG mGp 

w1Uu.ipup x0 ES, np h; - g;(x0 ) < 0, i = 1, ... ,m pn1np wpdbJ;!GbJlp 

fiwuwp: ftw19, pwCip np 2; ~ 0, i = 1, ... ,m, wu.iw 

m 

'f..{ (h; - C;(x0 )) SO: 
i=I 

(7.12) 

(7.11) L. (1.12)-pg ~lib111L.p, np ,( = 0: U111wgqbg, np bpb ~ = 0, 

wu.iw Vi(1 !S: i !S: m)(.l; = 0), pw1g A.; qnrllw~pgUbppg qnGb ub~I! 

qrn1pg 111wrpbJl tp: fhpbuG .l~ > o: 
lJ.nwCig nG11fiwCipmp1mG[1 JuwJuuibtm ~wpb1p t bUpw11pb1, np 

J.~ = 1: 'i.,2wGw~bCiu (;_;, ... ,.tm) = i" l.t wu.iwgmgbGJ:!, np (x",i")-a 

lwqpwUdp ,l>mCi~gpwJp pwupw~b111 t: 
t;pb (7.12) wnU~mp1mCi[! q.pbGJ;! x· ~btnfi fiwuwp, ~ntCibGwUu' 

m 

r. .{ (h, - 1:.<x" >>:::., o: (7.13) 
I I 
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Uw4w1u nwuJl np x· e S, bi - K;(.i 0
) s; 0, i = 1,2, ••• ,m, w~w 

m 

i: A; (bi - K; ex·» s; o: (7.14) 
i~t 

(8.8) li. (8.9) wnulmp1mGGhpJlg 4fitnnli.Jl 
m 

i: { Cb, - gi <x» = o: (7.15) 
1=1 

m 

/(x) - Jex·>+ L-([b; -- Ki (x)J ~ o 
i=I 

lfwu, oq.lll1.ltqnq (7.15)-Jlg 
m m 

f<x> + L {lbi - c;(.i)J - l/(x· > + :E,((b; - c;(x·m. 
i~I i=l 

w1uJlunu' 

L(x 0 ,i0
) s; L(x,i0

): (7.16) 

U'1mu 4nrttiJlg, nwG}l np bi-g;(.i)s;O, i=l,2, ... ,m, w~w 

'" gwGlfwgwc> (A,,A.i,···•.lm)~O qhlflllnp}l fiWUWJl L~(bi-gi(.i")]:SO: 
i=l 

Otulll}l, oq.lllqh1nq (7.15)-}lg, lfwpnfl hGn q.ph1 
m m 

Jex·>+ LAi(h; - Ki<x">J s; J<x"> + :E . .{(b; - c;<x">J. 
i=I i=l 

w1urunu 

L(x· ,i > s; L(x· ,i">: 
(7.16) la. (7.17}-}lg fihlllla.nnJ t, np (i",i·)-n 

lwq.pwGctJl cl>mG4g}lw1}l pwupwlf hlll t: .J 

(7.17) 

(7.6)-(7.7) JuG'lJlr 

l_hlllu.1w1 op}luwlfnq fiwunqqhGn, nJl hpb S 1.11}lpntJPI! lr 
pwqwrwpmu 4wunGwqnpmp1wG ~w1'11wG}IG, w~w limG-fa-wl.fhp}I 
phnphu}I hqpwlfwgmp1mGn lfwpn'l t 6}121.11 uJlGh1: 

(x)-+ min, 
-X2 ~ 0, X ~ 0: 

fil-m11w1.11ph1Jl S 1.11}1Jlnt!PI! x = 0 11}1wlf lfb1.11G t, npn lli 
pwqwpwrmll lfwGnGwqnJ1mp1wG ~w1'11wG}IG: l,wqwq.m1G 1m<>nuJn 

lf1JlGJl x • = O, fiwuw~w1.11wu}uwG lwq.rwGd}I 4,mGlfg}lwG' 

L(x,.l) = x+..u2 
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U. X 2: 0, A. 2: 0 lllppntlfaTIUJ faWUpWljUlll q_TilTilfalTilfi 2_ntfip: 
CCiiahpgn11.pCi wnwfwp44.mu t ulllmq.ht ulllnpL. phpqwb 

JuCiT).ppCihpp fiwuwp LimCi-(i)-wljhpp rahnphup 1.4w1uwCiCihp£!: 
Opfdiwlt I: 

f (x) = ln(.xi + J) + x 2 ~max, 

{ x 1 + 2x2 ::; 4, 
X 1 2: 0, X2 2: 0: ' 

f(x) ,l>mCiljgpwCi q.nq.wqnp t, pulj gi(xi, x 2 )-I!' mnmgplj, 

fihlllu.wpwp LimCi-(i)-wljhpp 1.4w1uwCiCihp{! wCifipwdh2lll L. pwqwpwp hCi: 
(l.pl:iCiJ! T).pWCiJ! tfl:ip JuCiJ).pp' l,wq.pwCidp 

L(xi, x 2 , Ai)= ln(x1 + J) + x 2 - .li (4 - x 1 - 2x2 ) ,l>mCi4gpw1p fiwtfwp. 

1) L~, = 1 I (Xi + 3) - At ::; 0, 

2) L~ . X1 = (1 I (Xi + 3) - At). X1 = 0, 
I 

3) L~ = 1- 2-At :5: 0, 
l 

4) L~l ·X2 = (1-2At)·X2.,; 0, 

S) L~ = 4 - Xi - 2x2 2: 0, 

6) L~ · At = ( 4 - Xi - 2Xi) · A, ;::, 0, 
Ai ;::, O: 

\.,ljwlllhCiJ!, np 3) 1.4w1uwCipg fihlllL.mtJ t. np Ai 2 1 I 2, pulj 1) 

1.4w1uwCipg lllhuCimtJ hCiJ!, np 1 I (x1 + 3) < 1 I 2 pn1nr x1 2 0 fiwuwp, 

fihlllL.wpwp' 1 I (x1 + 3)- .li < 0 pn1nr x1 ;::, 0 l.t Ai ;::, 0 

lfinlfinJuwljwCiCihpp 4wuw1w4wCi wpdhJ!Cihpp fiwtfwp. mphuCi 2) 

1.4w1uwCimu x1 = 0: U.1u1.4punq, q.lllwCiJ!, np x; = 0. ...t 1 > 0 

1.4w1uwGCihflpg fihlllu.mu t, np 6)-mu 4 - 0 - 2x 2 = 0, w1ulJCil!Ci' x; = 2: 

fuCiT).pp 1wqwq.m1Ci 1mbmuCi t x; = 0, x; = 2 Cit4wlllwljw1pCi 

,l>mCi4gpw1p wnwqlt1wq.m1Ci wpdhJ!f fmu = /(0,2) = In 3 + 2: 

4,hpimu Ciljwpwq.p hCiJ! 1,wqp wCidp [1CiT).fiwCipwg4 wb h'l wGwlj{!, 
nrI! 4wpn11. t oq.lllwljwp t~Cihi: 

I, wqpwGdf, [}Gr,fiwGpwgi/wtJ II'l wGwljp: 
'l-~gmJ!' mCihCiJ! JuCi'l~fl. np111b11. 1.4wfiwGiqmu t q111Ciht 

/(x) ~ min 

g,(x) 2: h; ; = 1,2, ... ,m 

x ;::, 0 1.4w1uwGI! {!Oflq.p44wb t fiwuw4wpqmtf: 
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lwqpwGd}t f!Gll,fiwGpwgqwo tr'lwGw4}1 tmp1ntGf!. b]&b n1 
utw1uwGw4wa outuiJtumu}t 4huil! ilt pwqwpwpmu fuGll-Jllt pntnJl uwfi­
uwGw\flw4muGbp}tG, wutw utw1uwGw4wG outlll}tumul! uthlllR t fiwuw­
Gbtlt tJtGJt J&mnwuipbtJt 1momuGbp}t p.wqump1wG bqpw1JtG 4bU1mu: 
01uui}t ub.4 4wu u}t 12wGJt uwfiuwGw\flw4muGbp Wl'l, 4bUlntU ll,WnGntu 
bG fiwqwuwpmuGbp, li. fiw2\{n'lw4wG qnpof!Gpwg{! fibU1u.1w1G t. 

-RwJz /-/76: l,mobt JuG'l-JtflG wnwGg uwfiuwGw\flw4muGbp}t' 
/(x) ~ min 

bpb uuiwgqwo OU4U1}tumu}t 4btn{! pwqwpwpmu t (8.14)-rG. 
wqwptnbt fiw2qmuGbpf!, fiw4wnw4 ll,hut12mu qbpgGbt k = 1 li. wGgGbt 
2-p'l, 12wnlt a: 

-Rwiz 2-pTJ: 8wG4wgwo k wGfiwqwuwpmp1mGGbp 'l,WflaGbt 
fiwqwuwpmuGhp li. lwqpwGd}t h'l.waw4nq quiGht /(x)-lt 1wqwqm1G 

wpdhJ21! uil{1w1 k fiwqwuwpnuJahp}t wn4w1m1&1wG ll,hut12mu: 
U4Gfiw1lll t, np uGwgwo m - k utw1uwGGhpf! fiw2qlt 1hG wnGqmu: 
bph uuiwgqwo 1momul! p.wqwpwpmu t (8.14) fiwuw4wpq}t fiw2l{Jt 
iWnGqwo m - k utw1uwGGhp}tG, WutW qlllG\{wo t Ulll'l.WlJtG 
outuiJtumu{!: l,w4wnw4 ll,hut12mu wn k wGfiwqwuwpmp1mGGhpf! 

'l,WpaGbt fiwqwuwpmuGhp (ll,pwGg J2WGW4'[! c! t): bph Ulll'l.WlltG 

outuiJtunuJI! ilt quiGqbt, wGgGmu hGJ2 3-p'l, 12wnJtG: 
-RwJI 3-pTJ: bi&b k = m, pmnwuiphtlt 1momu 14w, fiw4wnw4 

ll,hut12mu qhpgGht k = k + 1 u. wGgGht J2Wll 2-JtG: 
U1u h'l.wGw4'[! tw4wa J&bpmp1mGGhp mG}t: \.,wfu w1a ilt 

WU4Wfinqmu fiWUWU4Wp\flw4 OU4Ul}tUntU qtnGhm: f\wg}t Wl'l,, UJ&U 
p :t:- q, op}1Gw4 p < q, wutw outtnJtumu}t 4hllll! p fiwqwuwpmuGl::pnq 

U}t2tn iC, Tifl W\{htJt tW\{ C, J2WG OU4tn}tUntU}t 4Ulllf! q 

fiwqwuwpmuGbpnq: U1u }tpwq}t6w4'[! 4wpn'l t wnw2wGw1 u}tw1G w1G 
ll,hut12mu, bpp p uwfiuwGwlflw4muGhpf! q uwfiuwGw\flw4muGhp}t 

fiwqw12wom}t hGpwpwqum1&1mG hG: 

§ 8. lwq.pwGd}l ~mG~g}lwJ}l V1GV11iuwq.}lV1w~wG 

uh~ GwpwGnu.rn 

'l-}ttnwp4hG12 wptnw'l,pw61m'l.lt li. 2m4w1Jt fibU1lt.1w1 U1GUlbuw4wG 
\flnfuwqll,hgmp1ntG'[! (12): UpU1Wll,flW61m'll! aqUlmu t wnw1l_htwqm1Glt 
fiwugGht Wfl'lllW'l,flWGJ2lt9 w4G4w1lln'l 2wfim1pf!: Cm4wG aqllln1u t 
Gqwqwqm1Glt fiwugGbt Wf1U1Wll,f1W61m'l.lt 2wfim1pf!: bGpw'l,pqmu t 
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Gwu., nJI 2m4wG t 4wnwqwJ1nuf W]U finntJ!p qpG{!, TIJI WJIUlWTJ.JIW<iJm'll! 
qGnuf t 2m4w1mu: ').pgmJ!' ni q.u fuUTJ.PJII! G4WJ1Wqpmu t 
cltmGwp4mp1wG wnwfWTJ.flWb UUfWUlW41! wnw4.b1wqnl]Gp fiwu9Gb1 
qw<:iwnqn'l_ WflUlWTJ.flWGJ!pg uU1wg4.n'l_ b4wumU1{!: ~bUluwpwp, 
f (x) -I! w1G 2wfin1]pG t, np 4uU1wg4.p WflUlWTJ.flnlJa]WU 

x = (x.,x2 , ••• ,xn) uw4wpT).w4p T).bl4J!nlU, npUlb'l_ x 1 , j = 1, ... ,n-1! j-

flTJ. WUfflWUJ!p pn'l_wp4uwG bw4.w1G t: x = (x1,x2 , ... ,xn) fiwuwfumtip{! 

pn'l_wp4b1m fiwuwp WflUlWTJ.flW<iJm'l_pG wGfipwctb2Ul t m U1buw4p b; 

J!WGw4mp1wup i = 1,2, ... ,m, fimliJ!, npG wn4w t 2m4w1mu: g; (x) -I!, 

i = 1, ... ,m, i -pTJ. fimuJ!p w1G bw4.w1Ci t, npG wCifipwctb2Ul t 

x = (x.,x2 , ... ,xn) fiwuwfumtip{! pn'l_wp4b1m fiwuwp: 'u2wCiw4bCiJ! 

h;(x:) = b; - K;(X): bpb h;(x) > 0' WUfW G2wGw4mu t, np 

WflUlWTJ.flW<iJm'll! lflP4. iP oqU1wqnpbmu i -pTJ. mbuw4~ fimliJ!l! t.. 
wqb19m4 t uCimu, pu4 bpb h; (x) < 0' Wl4W ; -rTJ. Ulbuw4p fintUJ!I! 

uiw4wu t, muUlp WflUlWTJ.flW<iJnt'll! iP 4wpn'l_wCiw Pfl Ciw}uwlllhuwb 
bw4.w1ntl WflUlWTJ.flWCiJ! pn'l_wp4bi: 

U.1uuipunq, mCibCiJ! fibUlu]Wl n~ 4-lT fuCiTJ.Pfll! 
/(x) ~ max, 

h;(x)~O. i=l, ... ,m: 

U.1u fuG'lflP lwqpwCictp ,l>mG4gpw1p U1Gmbuwqpmw4wCi 
ub4CiwpwCimtil! fibU1u1w1Ci t: 

').pgmJ! A;~ 0, Tifll! i -r'l fimliJ!p upw4.npp qpCiCi t: brab h;(x) > 0, 

WUfW WflUlWJlflW<i]nl'l.I! 44WflTI'l_WU.W 4.w6wnh1 fimliJ!p w4.ht9nt4{! t.. 

U\llWUWl A= h;(X) J!WGw4mra1wup 1rwgmgpi b4wumm: \,uwG at..nq, 

brab h;(x) < 0, WUfW Wf1UlWJlf1W6]nt'll! t.4blllJ! t qGp h;(x) 

J!WGw4mra1wup fimlfJ!' bwfuuh1ntl l;h;(x) upw4.np 41n11 t.. 

wuiwfintlbtntl x = (xi,x2 , ... ,xn) fiwuwfuupti gwCi4w1ti uw4Wfl'lW41!= 

m 

lwqpwCictp L(x,i) = /(x) + L..iih;(x) wpdbJ!I! 
i=I 

x = (Xi,Xz, .. ,,xn) fiwuwfuupp ran11wp4mupg UU1wg4.b.1til! 2wfim1raG t: 

Uw uiwpmGw4mu t w1G 2wfimJJa[I, npCi umwg4.mu t x c: (x, ,x2 , ••• ,xn) 

fiwuwfumtip{! ran'l_wp4b1pu t.. fimupti qCiuwCi (4.w6wnuwCi) 2Gnpfip4.: 
IJ.1ut.4pun4., l,wqpwCictp ,l>mCi4gtJwCi gm1g t mw1pu 2m4w1ti bwfuJ!bp[I: 
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U.1<h.i tCiiawf1.phCi11, np .il;, i = l, ... ,m q.Cihp{! 2m4w1nu.r npn2qwb 

l:i(i U WpUlWflpWfilnl'l.{! gwCi4wCinuf t Wnwqh1wq.m1Cir fiwugCiht rp 

2wfim1ia1!' {!CiUlpb1nq x = (x1,x2 , ••• ,x,,) 1wqwq.m1Ci ian11.wp4uwCi 

fiwuw}umlfp{!, w1urCi11Ci' Ciw "4llUll! t q.UlCir L0 (l) = max L(x, .it): 
.r>O 

Cm4wCi 41npilb1m t q.UlCibt .it= (.ili, ... ,.il'") q.Cibpr w1Cil.4rur 

-qb4Ulnp, np Ci-qwqwq.m1Cir fiwugCir fimuur fiwuwp {!CiqfiwCimp bw}uuI!' 

L(x)=rpin.il(.x,.il): 
,l;,,O 

Cm4w1mu wn4w t upgw4gw1rCi fiw-qwuwpw42rn rpw-qrtiw4, 

hiab minl(x,.il) = maxl(x,.il) u (x 0 ,.il0
) -{! lwq.pwCi<tr 4>mCi4gru.:1r 

,l>O .r 

iawupw4hm t: U.11l fl.ll"41!ntu wpmwf1.pwti1m11.I! 2wfim1ia umwCiw1m 

Ci"4WUlW4n'4. ~r 4wpn11. 1.pn1.pn}ubt WpUlWflpnlJa!WCi X0 = (x: , ... ,x") 

fiwuw}uupr uw4Wpf1.W4{!: (!Ciq npmu, fimu11r q.Cibpr n~ ifr 
1.pn1.pn }untJalnl(i ~r 4wpn11. "4W4wubg Cibt WpUlWfl.pWfilnt'l.r 2WfinllJa{!: 

§ 9. lwq.pwG.dfl :t,mG.~gflwG. la. q.6w1flG. 6pwq.puwG. 

hp~w~fl JuG.flflpG.hpJ:! 

lJ.1u "4Wpwq.pw4>mu gnqg 4mWCil!, np (l.tf nl'l.r'l. }uCirl-Jl r 
l,wq.pwCi<tr pwqUW"4WUl4hCibp{! 4wpn11. h(i fiWCiTj.UU q.Wl ur Cinp 
TJ.llpnui' npl.4UU <l,U Up 4w4p }uCiTj.Jlfl 1.pn41n }uw4w(i(ibp: lJ.1CimfibUl U 
411CiCiWJl4bCi11 4mCi-r«l-w4bpfl "4WlUWCiCibp£! q.tf }uCiTJ.pr fiwuwp u gm19 
4mwCip, np q.tf bp4w4pmia1wCi iahnpbuCibp£! '-lmCi-rd-w4bpp iahnpbtifl 
fibmuwCipCibpCi bu: 

'l-pmwp4 bCip un-qnpw4wCi Ul but1r <l,tr hp 4w4p }uCiTJ.pp Cibp p 
fibmu1w1 qm1q.I!. 

z =ex~ max, 

{ Ax~ b, 
.x ~ 0, 

u =.vb~ min, 

{ yA ~c, 
.v ~ 0, 

(9.1) 

(9.2) 

TIJlUlll'l. A=(aij) mxn uwmp}lgt. b EE'", cEEn, XEE", yEE'": 

<}.pbCip wiu bp4m }uCiT).ppCibpr lwq.pwCi<tp 4>mCi4gpwCibp{! 
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- -
J.i(.x,.l) = ex +A.(b-Ax), 

L,.(y,µ) = yb -(yA -c)µ = yb +(e-yA)µ 

npinh11. ..t -Ci m -iw41wCip, pu4 µ -Ci n -iw41wCip l[h4innpCihp hG: 

~h2in t Ci4winh1, np l[hpguh1nl[ y = ..t, µ = x, 4mCihCiwCip 

L(x,y) = L,.(y,x) = L,, (x,y) =ex+ yb - yAx, 

(9.3) 

(9.4) 

WJUpupG' m11.r11. u. hp4w4p tuGTJ.ppCihpp lwq.pwudp ,l>mG4gpwCihp]! 
fiw1l[!Ci4Cimu hG, l!UTJ. nr,mu Til'l.P'l tuGTJ.JIP 1,wq.pwudp 
pwqi1WUjWln4PiUUJ11! hp4w4p tuGTJ.JIP lwq.pwudp ,l>mG4gpw1r 
41n41nfuw4wGCihpG hG L.' J!UTJ.fiw4wnw4{!: 

U.1du q.phup ltmG-fi}w4hpp UjWJUWuuhp]!' 

m 

L ·x-=(e-:Eay)x-=0 
XJ J J i=I lj I J ' 

n 

L~., = b; - LO;JX) ~ 0, 
Fl 

n 

L~, ·Y; =(b; - LO;JXJ)Y; =0, 
J CI 

x 1 ~ 0, j = 1,2, ... ,n Y; ~ 0, i = 1,2, ... ,m: 

(9.S) 

(9.6) 

(9. 7) 

(9.8) 

tiGiuthu inhuCimu hup, (9.5) L. (9.7) UjWJUWuuhp]! m11.r11. L. hpljwljp 
tuGTJ.ppCihpp uwfiuwCiw41w4muCihpG hG, pulj (9.6) L. (9.8) 1.t4w1uwGGhp]! 
Tii wn rui hG, pwG "i lfn2inmya1wG 1.t4w1uwGCihp, 1wl[wq.m1G 1mlln111Ghp. 

hpp x = x·, y = y •: 
.gwup np m11.r11. L. hp4w4p fuGTJ.ppGhpp lwq.pwCidp ,l>mGl-19pwCihp]! 

fiwtl]!G4Gmt1 hG, muinp 4mCihGwCip 

.v· · b = min _vb= min L(y,x) = max ex =ex. = max L(x,.v): 
_I" J X X 

tlhpfpuu ntfJ.P'l L. hp4w4p fuGTJ.ppGhpp G1.t4winwlfw1pG 
,l>mG4gpwCihpp 1wl[wq.m1G wpdhpGhpp fiwl[wuwpmya1wG tlhq wpl)liG 
fiw1inGp WJITJ.1mGpG t: tlhpfntt1 G2hGp, np ltmG-(«>-w4hpp yahnphtlp 
w1.t4wgmgt1wG ]!Gyawgpmt1 inppm1yap 4wCinuwl[npmya1wG1! l[hpwphpn11. 
utw1t1wup wGfipwdh2inmya1mG]! l[hpwumt1 t' tuGflpp 
uwfit1wGw41w4mt1Ghp t, q.llw1Gmya1wG 1.t4win6wnnl[: 
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/iNmptll /: lJ.. npufbuq}, (x; ,x; ... ,x:) qblflllnJII! 1},GJ, (9.1) JuGqp}, 

1wt[wqm1G 1mbmu, wGfipwcth21.11 t. np qn1mra1mG mGhGwG lwqpwGct}, 

0\ ,.v2 , ••• ,y m) pwquwt4w1.11lt},~Ghp}, w1Gt4},u}, n~ pwgwuwtiwG 

wpcthuGhp, npn Gg fiwtlwp max L(x,ji) = L(x • ,ji) , L. tl},wctwtlwGwlt 
i:>O 

(.l·pji2 , ••• ,jim) t[blt1.11np]! 1},GJ, hpltwlt}, JuGqp}, 1wt[wq.m1G 1mbntu[!: 

P,. npt4huq}, (.r; ,y;, ... ,y:) qhlt1.11np[! 1},GJ, (9.2) JuGqp}, 1wqwq.m1G 

1mbmtl, wGfipwcth21.11 t, np q.n1mra1mG mGhGwG lwq.pwGcf}, 

(xpx2 , ••• ,.in) pwqtlwt4w1.11lthGhp}, w1Gt4J,ut, n~ pwgwuwtiwG 

wpcthuGhp, npn Cig fiwtlwp f!1in L(x,y) = L(.i ,y") , L. ut,wctwtlwGwlt 
J?O 

(.ip.i2 , ••• ,.in) t[hlt1.11np[! 1},GJ, hpltwlt}, JuGqp}, 1wqtu.q.m1G 1mbnttl[!: 

H Awt[wltwG t wt4wgmgh1 phnpbtl}, wnw~J,G tlwu[!, uwGJ, np 

Cim1G 3.L.nq wt4wgmgt[mtl t GwL. tt1mu[!: tJGpwqphGp' x· qhlt1.11np[! 
(9.1) JuCiqp}, 1wqwqm1G 1mbmuG t: bpltwlt},mra1wG wnw~J,G phnphtl},g 

lt fib1.11L.J,, np (9.2) JuCiq},p[! Cim1Gt4hu ltmCihGw 1wqwqm1G ji 0 1mbmtl: 

BwGltwgwb n~ pwgwuwtiwG xi, j = 1,2, ... ,n ram11w1.11ph1}, 

1mamtICihp}, fiwuwp fiw2t[hGu fih1.11L.1w1 lllWJ1phpmra1mG[!' 
n m n 

L(x· ,.v·)-L(x,f> = Lcjxj + :Ei(b; - Laijxj)-
j=I i= I j=I 

n m n 

- :Ecixi - :Ei(b; - :Eaijxi) = (9.9) 
j~I icl j=I 

n m n m 

= L (ci - L aijy)xj ~ L (ci - L a;ii )xi: 
rt i I j=I i I 

m 

tJph fiw2t[J, wnGhGp, np (ci - L aijy;)xj = 0, hpp j = 1,2, ••• ,n, 
i I 

m m 

},ult (ci-Laijy;)xi~O, hpp j = 1,2, ... , n, xi ~ 0 L. L aijy; ~ ci , 
i=I i=I 

wt4w (9. 9)-J,g ltfih1.11L.J,, np L(.i 0
, f) ~ L(.i, ji") gwGltwgwb n~ 

pwgwuwtiwG xi ram11w1.11ptq}, 1mbmtIGhp}, fiwtlwp, w1u},GpG' 

f!lax L<x ,.f > = L<x·, .v· > 
.r?O 
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U.1uuipunq, iatmptup up~ngnq Cl-tr tuaTJ.pp 1mouwa 
01J.!U1puw1mra1wa wafipwctt2U1 uiw1uwa1! fiwaq.tg Lwq.pwactr ,1>mat~­
gpw1r "uwuawl.f r-uiw1uwawtiwa" tQuwphumup tuaTJ.pp 1wqwq.m1a 
1mbuwa1!, tpp tfintfinfuwl.fwaatpp qpw JJ.pqwo ta upw1a n,2 pwgwuw­
l.fwa 1rat1m uwfiuwaw¢wl.fmuatp: fil'tnptll'{!, npp wuiwgmguwa I!a­
JaW9I!I! uwnpL. l.f2wrwJJ.ptaI!, llma-fil'wlttrr iatnptur (wt'u, §7) 
uwuawqnp TJ.tuiI!a t: bq Qwap np w1u uwuawqnp 11tuii;2r fiwuwp llma­
fi}wl.f tpp iatnptur wuiwgmgmll'J! lt1rar wafiwutuwui uiwrq m 
fiwul.fwaw1r, wqt1nr112.tap fiwuwpmu ptpt1 awl:. wuiwgmgmll'J!: 

f<Nwf1lilf 2: Opuituqp x· L. y • qtl.fuinpatrI! fiwuwuiwuiwufuwGw­

pwp 1rata (9.1) L. (9.2) tpl.fwl.fp tuaTJ.ppatpp 1wqwq.nqa 1nu'JmuGtpJ!, 
wGfipwctt2ui t L. pwqwpwp, np gwal.fwgwo n,2 pwgwuwl.fwa x -p L. 

y-p fiwuwp 

L(x,f) s Lex· ,f) s Lex· ,ji), (9.1 O) 

npUI t'l L(x, ji) -I! (9.1) L. (9.2) tua11rratr r Lwq.pwactr ,l)matig pwa t: 
H lJ.Gfif7UJda21nm1u1mG[! fituiL.mu t 1-pa iatnptupg: 

Pwr/_Wf1Ulf1nLtuJm{]; t;apwJJ.ptaI!' x· ,y· qnqq.J! (9.3) ,l>mGl.fgpw1r 

iawupwl.ftwa t, L. gm19 uiwaI!, np :x· -I! L. y· -{!, fiwuwuiwuiwufuwGw­

pwp (9.1) L. (9.2) tua11ppatpp 1wqwq.nqa 1momuatp ta: \.,wfu gm19 

wwa{!, np :x· -I! (9.1) tua11rr fiwuwp ramnwuirtir 1monu.r t: .(~war np 

gwal.fwgwo y ;;>: 0 fiwuwp L(x· ,.v·) s J,(x· ,y), wuiw' 

n m n n m 

Lc1x; + Li(b, - La;1x;) s Lc1x; + L(b, - La;1x;)-y1 , 

j~I i~I J I j 0 I i~I 

npU1t1J.r9 timatawap, X -I! pwqwpwpmu t 
wafiwqwuwrmia1wat!' 

m " L<i -y;)(b; - LaiJx) s O: (CJ. I I ) 
i I j- I 

" ~tuiL.wpwp, tiat npL.t io -r fiwuwp b; - La, J·< < 0, wuiw 
o J I o 

" fiwl.fwumia1ma l.fwnw~waw: rhptua' Vi(l :s; i :s; m), b, - L a,Jx;? 0 
J I 

w1uraI!a x· -I! pul.fwuitu (9.1) fuG'lJlP fiwuwp 1momua l: \,m1a dL.nit, 
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J;!WCi}l np '4wuw1w'4wCi n~ pwgwuw'4wCi x qb'4tnnp}l fiwuwp 6}l21n t 

L(x, f) $ L(x 0
, y") wCifiwqwuwpmJil1mCi{!, gnqg '4tnwCiJ;!, np y • 

qb'4tnnJ11! (9.2) JuCi'lJlP 1mllmu t: U.1<tu bpb (9.11) wCifiwqwuwpmp1wa 

uh~ tnb1l_W)lJ1bCiJ;! Yt = Y2 = •.• = y,,, = 0, '4utnwCiWCiJ;! 

"' n 
LY;0 (b; - 2,aijx;) $ 0: (9.12) 
i -1 j=l 

n 

lf1mu '4n11.u}lg, J;!WCi}l np Vi(l $ i $ m), y; (b; - L aijx;) ~ 0 ( x • t.. 
j=l 

.V • Jc)TilllWlnJlbtfl tmlJmtfCibp bCi), Wl.J.4W (9.12)-pg '4fibtnup, TIJl 

n • b ~ • . 
.V;( ;-~aijxj)=O, i=l,2, ... ,m: (9.13) 

j=I 

\.im1Ci at..nq, J;!WCi}l np gwCi'4wgwll x ~ 0 fiwuwp 

L(x,f) $ l(x 0 ,f)' '4utnwCiWCiJ;! 

(9.14) 

Utnwgqwll (9.13) t.. (9.14) 1.14w1uwCiCibp}lg t.. bp'4w'4pmJil1wCi 

bp'4J1TIJ1Jl pbnpbtfpg fibtnUTilU t, TIJl X
O U y O Jc)TilllWlnJlbtp tntlJmtf(ibp{! 

1wtt_wqnqaa bCi: .J 

{x; +Xi$ 4, 
x1 ~ O,x2 ~ O, 

3) ~ + 4x1 + 2x.x2 + 2x~-+ ext, 

{
Jx1 +x2 ~ 9, 
X1 + 2x2 ~ 9, 
X1 ~ O,X2 ~ 0, 
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2) - 2x1 + 5x; -Jxi-+ ext, 

{
Xt +x2 = 1, 
x 1 ~ O,x2 ~ 0, 

4) 5x1 -xt - Jx; + 10x2 -Xi-+ ext, 



5) 5x1 +4.xi-+ ext, 

8) 1-Xi-+ext, 

9) x; +Xi +x;-+ ext, 

{
XI +Xi +x3 ~ 12, 
x1 z O,x2 z O,x3 z 0, 

11) x1.xi + x1x3 + x 2x3 -+ ext, 12) x; +xi-+ ext, 

{
XI + X 2 + x3 ~ 4, 
x1 z O,x2 z O,x3 z 0, 

{
XI+ x2 ~ 1, 
x1 z O,x2 z 0: 

2. ~bu,wqnu,bt lflJ flbvill1w1 qwuw4wG JuGq~pGbp'(!. 

1) 8x1 + 6.xi -x; -xi-+ max, '2) x; +xi - Sx:i -4x2 -+ min, 

!Jx1 - 2.xi - 2x3 + x 4 = 8, 
l lx1 + 6;X".:_ + X3 + 2X4 = 96, 
xj z 0,J - 1, ... ,4 

3) 20x1 + 18x2 - x; - Xi -+ max, 4) - 4(x1 - 5)2 - (x2 -11)2 -+ max, 

lx1 + Jx2 + x3 = 30, 
X1 + Xi + X 4 = 15, 
5x1 + 2.xi + Xs = 60, 
xj z O,j = 1, ... ,5 

lx1 +3x2 +x3 ~ 30, 
X 1 + x2 + x4 = 15, 
5x1 + 2-Xi + X5 = 60, 
x 1 ;;.:0,j=l, ... ,5: 

3. n~ q:u JuGq~rGbp~ flwuwp UU1ntqb1, pb u,pt.l_wb t.l_b4u,npQbp~g 
n'"pG t t4Gqp~ twqpwCld~ ,1>mG4g~w1~ pwupw4bu, 

l) /(x) = -x; -xi +6-+ max, 

{
XI + x 2 ~ 5, 
x 1 ,? 0, 

Z:1 = (1,-1,3), 
Z:2 = (0,0,0), 

2) /(x) = -5x; -x; + 4x1x2 -+ max, 

{x; + x; + 2x1 - 4x2 ~ 4, 
x 1 ;;,: 0,x2 ;;,: 0, 

z, = ( 0,1,-4 ), 
Z:2 = (0,0,0), 
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3) j(x) = -2x; - 2x1 -4xi + 3x3 + 8--+ max, 

{
8x1 - 3xi + 3x3 ! 40, 
- 2.xi + Xi - X3 - -3, 
Xi~ 0, 

z1 = (0,4,2,6,-1), 
Zi = (-2,0,7,0,-3), 

4) j(x) = -3xi + llx1 + 3xi + x3 + 27--+ max, 

{
Xi - 7 Xi + 3X3 $ - 7, 
5Xi + 2Xi - X3 $ 2, 
X3 ~ 0, 

z1 = (0,2,2,2,0), 
z:i = (O,O,O,O,O), 

5) j(x) = -x1 +4xi -x3 --+ mu, 

{
Xi+ 2.xi + X3 = 3, 
2.xi + Xi - X3 = 0, 
Xi~ O,xi ~ O,x3 ~ 0, 

Zi = (1,0,2,0,1), 
z:i = (0,1,1,1,2), 

6) f(x) = -xi - Xi - x3 + 30x4 + 8x5 - 56x6 --+ min, 

{
2x. + 3xi - X3 - X4 + X5 - 10x6 :S 20, 
Xi+ 2Xi + 3x3 -x4 -x5 +1x6 = -11, 
xi~ O,j = 1, ... ,5,x1 -, 

Z1 = (0,0,1,0,0,-2,3,-1), 
Zi = (0,0,0,0,4,-1,0,8): 

4. UU1mq.h1, ph U1J1tlw.b x 
tmbnuI 

1) -x; -x; +6--+ mu, 

{
X 1 +Xi~ 5, 
Xi~ 0, 

x'= (1,-1),x"= (0,0), 
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2) - 5xf - x; + 4x.xi --+ max, 

{ x; +xi+ 2x. -4Xi :S 4, 
Xi~ O,xi ~ 0, 

x' = co,o), x'' = (0,1), 



VI. Ofl.fl.Ofl.8'1~ rrru.q.rtru. \, lu\,'l-Pti lOfl.lTlfU. \, 
h'lU. \,U.~\,bP 

~wtiwfu, aq111t.tnq fllil.ll tWqwqntJU[!. 
~npgUnu.1 t.UQ tWq[!: 

lJIIpuU{f,fl "UpJ!W l/lfl .. 

§}. fit"mnwuipl:itJl TilJ\.J\.TilJi)JntGGt.p. 01.41n}lUWtntJi)JWG 

fiwr111wG}l2Gt.p 

'l,p\llWfllthG~ fiw1U1wUp2Uhp, npnag t.fpfngm.[ gm19 t lllfltlnnI 
nmmgplj bpwq.puwa (nfl.tr) JuU'lflP JanllllllWflhtr 1mbuwCi 
OutUlpUWlnlfalnlCi[!: 

barawl').pha~· Ulfltl.Wb t nfl.lT tua'lPfl 

/(x)-4 min, 

XES, 

nplllhTJ. /(x) -[! nmmgplj ,timaljgpw t, pulj uwfiuwUw41w4muUtpnl{ 

npn2i.[nTJ. Janl1lWUlflh1p 1mbmuatpp S nmmgplj pwqumra1maa t. 
S = {.xlg;(X) ~ 0 i E 1.,g;(X) = 0 i E/2}, (1.1) 

npllltTJ. 

xi~ 0, j = 1,2, •.. ,n / 1 u / 2 = U,2, ... ,m}, / 1 n / 2 = 0 
gj(x)=ii'x-hj, ii' EEn, b EEm, iE/={1,2, ... ,m}: 

( 1.2) 

brat (1 )-mu g; (x) ,timaljgpwUtp[! n~ q.bw1pa ta, wuiw l)flWag 

ratlw4w1atpp pwqumra1mau a2waw4tU~ / 3 c / 1 : 

Uwfillwfinul: s E En tlhljlllnpu 4wat1.wata~ XE s -p fiwuwp 

JanlllWUlflhlP nlTJ.TJ.nlfalnla, trat q.n1mra1ma map w1auipup A.> 0 raPtl, np 

x+E ES: 

Uwfiuwamupg fihlllumu t. nr (.x +ls)-[! am1a~tu fanlllWUlflhtp 

1mbnuJ t: 
Oppawlj, trat S ={xix~ O}, w~w x = 0 4hU1nuJ 4wuw1w4wCi 

s ~ 0 1,1.hljlllnfl{! fanlllWlllflhtp nlTJ.TJ.nlfalnta t: 
urat x -u pwqumra1wa· atrppa 4tU1 t, w~w 4wuw1w4wCi s 

nlTJ.TJ.nlfalnta[! x ljhlllmu 41pap fanlllWlllflhtp: 
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Uwfh!wanul: '1.t,gmp' U4wfiwG~4nut t qmGbt /(x) -t, ut,Gt,unut 

wpdhg{!: lJiab x + E qb~mnrl! pwqwpwpmu t /(x +Ai)< /(x) 

wGfiw4wuwpmia1wG{!, WU4W s qb~mnp{! wGqwGmu hGg x ES ~hmt, 
fiwuwp fiwpuwp ntT\TtntJalntG: 

UwfiuwG.mut,g fihmL.mu t, np tiat t,G~-np A, iatlt, fiwuwp 

/(x+.4is)eS, wU4w V,le(O,,l.J (.t'+,U)-I! Gm1GU4hu ~1t,Gt, 

iamnwuipt1t, ntTtTtntJa1mG, L. tiah x ~hmnni (x + ,l1s) -I! fiwpuwp 

ntTtTtnLJalntG t. WU4W Wl'l\.14},ut,G ~1t,Gt, Gwu V,l e(O,-ti) (x+..ti)-{!: 

OUf1J1f,ifwJmptJwG !iU1J1J1U16f,2: flpU4huqt, x' iamnwmph1t, 1mbmu{! 
1t,Gt, nJtlJ' tuG11-pt, 1w4wqm1G 1mbntlf{!, wGfipwdh2m u pwqwpwp t. np 

x' -t, fiwtiwp fiwpuwp ntTtTtnLJa!ntG qn1mia1mG ~mGhGw: 

H U.Glif1wdb21J1mptJm6: J'lu~wU4hu, hiat x' -I! 1w4wqm1G 1mbmu t 
u s -{! fiwpuwp TILT\T\nlJalntG t, WU4W, [IUlll uwfiuwGuwG, 4quiG4t, 

w1GU4},ut, A> 0, np /(x' + E) < /(x 0
) ut,Gt,tiwguwG tuG11-pt, fiwuwp, 

pw19 11-w fiGwpwqnp ~t. gwGt, np x' -{! 1w4wqm1G 1mbmuG t: 

f?wt/.U1f1U1f1nLfitJm6: fl,t,gmp' x' -{! 1w4wqm1G 1mbmu ~t u x • -t, 

fiwuwp ~4w fiwpuwp nu1Ttmia1mG: biah x· -{! 1w4wqm1G 1mbntlf{! ~t. 
mp htiG qn1mia1mG mGt, .x0 * x' 4hui u f (x0 ) < /(x'): 

- - -· S = x0 -X , x0 = x' +1·s u 

/(x0 ) = /(x' +l·s) < /(.x'), w1ut,GpG' s -I! fiwpuwp ntTt'lntJa!ntG t x' 
4hmmu, t,u4 11-w fiw4wumu t uhp hGiaw11-pmia1wG{!: .J 

U.1ctti hGiaw11-pb:Gg, np /(x) u g; (.x) 4>mG4gt,wGhp{! Jl},4>bphGgh1t, 

hG, L. x E S-t,G: '"u2wGw4hGg 

1cx> = {i e 1.,g; ex>= o}, 

./(.x) = {j e[l,2, ... ,n),xj = O}: 

(1.3) 

(1.4) 

fcrm1Jw1J1f1liJf, nz,z,zmptJwa qnJnLfitJWG UfU1JuU16[!: flpU4huqt, x ~h­
urn1ti q.n1mia1mG mGhGw s iamnwuiph1t, ntTtT\nlJalmG, wGfipwdh2m t, np 
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vg;(.x)·s~o.; e/(.x), (1.5) 

Vg,(x)·S = a;s = O,i E 12, 

sj ~ O,j E J(x): 

( 1.6) 

(1.7) 



nrn.1.jhuqp x 4huinuI s -I! 1pCip pm11wuipb1p mririmp1mCi, 
p.wtj_wpwp t, np tip2ui 1pCihCi (1.5)-(1.7) UfW!tiwCiCihpf! L. fituiL.1w1 
lflWgmgp~ UfW!UWCif!. 

( I .8) 

H lJ.(ifipwdli:2wm.JitJm(i: bCipwTJ.pbCiJ;!' s -I!_ pm11wlllpb1p 

mririmp1mCi t x 4huimti, nmlllp VI E(O,A,],A, >0 x+M ED: 

~tuiL.wp.wp, A. E (0, At] L. i E /(x) fiwtiwp. 

0 ~ Ki (x + M) = Ki (.i + AS) - Ki (.i) ~ A'vK; (x)s 

L. fiwtiw3w1Ci q.1. 2-p 5-pTJ. pbnpbtip (1.5) UfWlUWCiI! WUfwgmgtj_wb t: 
bpt i E I 2 , WUf W a; i - b; = 0 , a; (i + AS) - h; = 0 , hpp. A. E (0, A,] : 

~buiL.wp.wp ti2tiwppui t CiwL. (1.6) UfWltiWCi'(! L. lj_hptWUfhu' 

(x + AS) j = xj + hj = hj ~ 0, 

hpp. j E J(x) u. A. E (O,li): 

Awl/_wpwpmptJm(i: '\.pgmJ;!' x ES, s EEn L. ti2tiwpplll hCi 

(1.5)-(1.8) UfW1tiwCiCibp'(!: i E /(x)r. / 3 fiwtiwp. 

I. K;(.i + M) 1· 1 I (- 1-;;) (-)] n (-) - o 1m = 1m - K; x + ~ - K; x = v g; x · ... < 
A--.0, A. A-.OA, 

L. 4q.uiCitj_p tip w1CiUfpUp A.1 >0, np g,(x+A,s)<O, '!ipp. A.E(O,A,): 

~blllu.wp.wp, K;(x+M)~O gwCi4wgwb iEl(x)r./3 L. A.E(O,A,):l;pp. 

i E 1, \ J(x), WUfW K;(.i +AS)< O L. Ki (x) 4>mCi4gpwCibpp 

wCiI!CiTJ.fiWlllmp1wCi UfWuifiwnntj_ 4q.lllCitj_p up l 2 > 0, np g, (x + E) < 0, 

p.n1nr; El1 \ l(x) fiwtiwp, hpp. A. E(O;li): 

bph jE(l,2, ... ,n}\J(x), WUfW x 1 >0 L. 4wpb1p t qlllCih1 

w1CiUfpup l 3 > 0 pptj_, np 

(x+AS) 1 = x 1 +Mj > 0, 

hpp. ...t E(O;...t;,) 4w\Jw1w4wCi j E{l,2, ••. ,n}\J(x): 

'-lbrtwUfbu, 4wuw1w4wCi l ~ 0 fiw\Jwp 

g; (x +AS)~ 0' bpp. ; E /(x) \ /3. 

K;(x+E)=O,bpp. iE/1 , 

(x+E),~O.bpp jEJ(x): 
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(1.5), (1.6). (1.7) UjW}UWCiCib.pr fiwtiwiiw1Ci, npml.fihmli. iiw}u 

UWUUp[! \11\i}Wl i -r U j -r fiWUWp A. -pg q.Ow1rCi ,1)mCi4grwCihp h(i: 

~b.mli.wpwp. 4wuw1w4wCi l E (0, l) fiwtiwp x + ,ts ES. npmh11. . 
,l = min{,ll'l 2 ,l3 }: .J 

'l-rgnq::/' rirmwp4mti b.Ci11 urCiruwgtiwCi }u.Ciqpp' /(.x)---.. min, 

x cS: 

<.,WflUWfl nlTJ.TJ.nlfi'JWU qnJnlfi'JWU fiww1wuf,2: npUjb.uqp X Es 
4hmmu q.n1mra1mCi mCib.Ciw s fiwptiwp m11.11.mra1mCi, wCifipwdb.2m t li. 
pwqwpwp. np 

V/(x)s < o: (1.9) 

H IJ.Gfi[1wdl:i2mmp1mG: brat s -[! fiwptiwp m11.11.mra1mCi t, WUjW 

4q.mCiqp up W}Cilllrur A. > 0 rartl, np /(i + E) < /(i): I (x) 

4>mCi4grw1p nmmgp4 1rCih1mg' 4umwCiwCi11 

0 > f (x + ,l~) - /(.x) ~ lV/ (.x)s w1Ci. rCii UjWfiWCifqmti tp: 

f?w,jW{IWflnlfi'JnlU: n1Cib.Ci11 

1 
lim ,i 1/(x + E) - /(.x)) = VJ (x)s < o, 

i40, 

fib.\11UWJ1Wp, 4q.mCiqr ur W}Cilljrur A.I > 0 Japq, Tifl /(.x) -p 

wCi[!Ciqfiwmmya1wCi 2Cinpfipq /(.x + E)- /(.x) < 0 wCifiwqwuwpmra-

1mCi[! umm1q. t 4wuw1w4wCi l E (O; 1 1 ) fiwuwp: .J 

').pgm11' mpqwb t max /(x) }u.Ciqpp]!, npmhJJ. f -[! q.nq.wqnp t: x· 

1wqwq.m1Ci 1mlmtti[! q.mCih1m fiwtiwp oq.mqb.CiJJ w1Ci tj,wumpg, np 

V/(x")-I! gm1g t mw1pu ,1)mCi4grw1p wutiwCi nu111.mra1mCi[!: ~wqtihCiJJ 

a yaqpg 4w}uqwb .x'= x0 +aV/(x0 ) qh4mnp[!, npmhTJ. x 0 -Ci qb.4mnp t' 

fiCiwpwqnpmra1wCi flhUjJJntti u4qpCiw4wCi fiw2qwp4r fiwuwp fiwy,tiwp 
[!CimpqwO: (!CimphCiJJ Ciwli. & > 0 J1Wqw4wCirCi tj'ITIJJJl yapq, np(i 
oq.mwq.npbh1m hCi11 fiw2qwp4Ci wqwpmh1m fiwtiwp: (!um UjW}UwCir 
/(.x) -[! q.nq.wqnp t, U hr,th fiWfTiflflW4WCi WCiflJ1WflWpii fiw2qwp4Cib.pr 

2Cinp nrq /(.x) 4>mCi4gpw1p q.pwflphCimr JlWTJ.W'lflPiCihp[! JlWnCiwCi 

20-l 



& > 0 f<HIJ1g 4JTIJ!fl, "4wubCiJ!, np & 62mmp1wtip fiw2t1.t1 bCiJ! x 
1wtl_wq.m1Ci 1momti{!, npCi t1 {!CiTJ.mCimti bCiJ! npuibu fiw2tl_wp"4J, wtl_wpmJ, 
"4wCinCi: \., "4wpwq.p bCiJ! WCiTJ.flWTJ.WflO. w1qnpJ,ptiJ, 11w11 bp{!: 

J-ftu /lWJ/· 4,bpgf.ib(ill °4WUW!W°4Wf.i & > 0 4ITIJ!fl TJ.f1W°4Wf.i raJ,tl_ U 

u"4qpCiw"4wCi fiw2tl_wp"4J, fiwtiwp J,Ci~-np tiJ, x<0 > tl_b"4mnp: 
2-{ITJ /lWJJ. U.CiTJ.flWTJ.WflO. 11w1r LiwnmgbCiJ! 

x<i> = x<i-tJ +aV/(x<i-t>) 6wnwqw1PI! l.t qmCibCi11 a -Ci' 1mot1ntl. 

fibm u1w1 fuCiTJ.J'lPI!· 
max/(x<i-t> + aV/(x<i-t>n: 

a 

i = l TJ.UlljJ!TilU fuCiTJ.pJ, 1momtintl_ q.mCimti bCi11 pb x<O) "4buiJ,g 

J,Ci~J!WCi "4wpb1'1 t fibnwCiw1 /(x) ,1>mCi"4gJ,w1J, wtitiwCi nl'l'lTilP!Wtip: 

~Ciwpwtl_np t, np HU1Citl_J, tiJ, tl_bpfwtl_np a pJ,tl_: U.1TJ. 11tui11mu fuCi11'1T1I! 
1momti ~mCiJ, l.t / (x) ,1>mCi"4gJ,wCi wCiuwfitiwCiw41w"4 t: tpb fuCiTJ.J,pCi 

mCiJ, a· 1momti l.t a·=o, WUjW fiw2t1_wp"4Ci wl{wpuil{wo t l.t 

1wtl_wqm1Ci 1montti{! fibCig x <i> -Ci t: ~w"4wnw"4 TJ.UUfllntti (a· * 0) Cinp 

fiw2tl.wp"4w1J,Ci "4bU1{! TJ.WnCimti t 
X(i) = X(i I) +a• /(X(i-l)), i = 1,2, ... : 

'i.Jnp x (i) "4bui J, fiwtiwp uuimq.tl_mti t fiw2tl. wp "4'1 wtl. wpuitiwCi 
"4wCinCiI!, bpb w1Ci 6J,2ui t, wuiw 1momtiri quiCib1m qnporiCipwgCi 
wtl_wpmtl_wo t, bpb nf tl_bpwT).wnCimti bCi11 2-pTJ.11w11J,Ci: 

'l-Jiuiwr "4 ta11 i.ri, or Ji Ciw"4, tpp f (x) ,1>ma4g i,wa gwnw4muw1'1 a t 

/(x) = C1X1 + CzXz - (l I 2)(q11X1 + 2q12X1X2 + q22Xi)---> max: 

V/(x) = [(cl -q11X1C1 -q12Xz),(c2 -q12X1 -q22X2)l = [V1,'v2J, 

npuibl'J. v 1 = /~ , V2 = /~: 
I 2 

LJ.bpgCibCip 4wuw1w4wCi x0 41npo.Ciw4wri tl.b4uinp l.t. fiw2t1.tCig 

x' = .x0 +aV/(x0 ) = (xf ,x~) + a(Vi, V 2 l: lJ.1u fuCiTJ.r'1 fiwtiwp 4wpl.t.np ~t. 

pb J, Ci~ Uf bu bCip I!Ci111pmu x O -Ci: q,111 CibCi11 a· -I!' 1 wtl. wqm1Ci gw11J, bp 4w­

pmp1mf.iri, TIJlUjbU ffbuiu.1w1fuCi'lf1'11momti. max/(x~ +aVl'x~ +aV2 ): 

" 
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4-pw'l-J,h(iln], h11.wGw4[l 4wph1], t 4],pwnht Uwli. trlJ )uGrwJ, 
l,wq.pwGd], ,l>mG49],w1], U4w\/luwup' fiw2tllt wnUhtntl hp4m 4wpL.np 
fiwGq.wuwGu. 

1. -Rwn], hp4wpmp1mG[!' a p],tl[l, U4U\/l{l l [lG\/lfltllt w1GU4hu, np 
\/lfl4Wb m11.11.m131wup 2wpdtlh1],u qmpu 2_q.wt JanlllW\/lflhtlt tmbmuGhp], 
pwqum131mU],g: (!Gq npmu a-], qmup tltGht[l uMwgGmu t 
un\/lWfl4nlUGhp], uwGw4[l: 

2. q.pwq],hG\/1], m11.11.mp1mCi[l untlnpwpwp 2.lt fiwti{!G4Gmu w1G q.b], 

m11.11.mp1wG[l, np[l x0 u4qpGwlfwG 4h O[l u],wgUmu t x· OU4\/l],umu], 
4t\/l J, a: 

Sh11.],G t G2ht, np uwn], hp4wpmp1mG[l' a ptl], [lG\/lflntp1mG[l, 
2w\/l q.],\/lw4wG fih\/lwq n\/lmp1mGGhp], wnwp 4w t h11. ht: q.flW'l-lt bG\/1], 
h11.wUw4Uhp[l \/IWflphptlmti hu. uwn], [lU.\/lflmp1wup L. m11.11.mp1wa 
tlh4\/lnp], Unpuwtlnpuwup: l.h\/lwppppwuhp [l!i.phpgn11.[l 4wpn11. t 
oq.\/ltl ht fiwuWl.4W\/IWU)uwG q.pw4wUmp1mu.J,g I 16,32): 

lflJ JuG'l-flli lwq.pwGd], ,l>mG49],w1], pwupw4h\/l q.\/lu.htm fiwuwp 
q.pw'l-],hG\/1], h11.wGw4], 4],pwnmti[l fih\/lL.1w1G t: [!G\/lflbGp n2_ 

pwgwuw4wG (i 0 ,.A.0 } u4qpu.w4wu. tlh4\/lnp: 
-Rw11 1-fdi: l.w2tlhu.p l,wq.pwGd], ,l>mG49],w1], q.pw'l-],hu.\/1], 

wpdhp[l (x 0 ,J0 ) 4h\/lmu: \.i2wGw4hGt> VL0 :x =L~ (x0 ,.t0 ), 
J J 

j=l,2, ... ,n, VL0 ;. =L~ (.x 0,i0 ), i=l,2, ... ,m: 
I I 

-Rw11 k + 1-{ITJ.: l.w2tlhGp k +I-rill un\/lWfl4UWu. tlh4\/lnfl[l fih\/lli.1w1 
pwu.w3.L.ntl. 

(li+t> -{0, tpt xJ = 0 L. VL11:x1 > 0 
X- - Ii 

1 xi - a,. VL11:x1 , t13t x,.i > 0 L. VL11:x1 ~ 0, j = 1,2, •.• ,n 

<k+t> -{o, tpt A;< 11 > = o L. VLu, < o 
~ - (k) " • At +a,. VLu,, tpt J; > 0 L. VLu, ~ 0,, = 1,2, •.• ,m 

k = 0,1,2, •.. : 

\.,4wpwq.ptlwb w1q.np],pu], qmq.wu],\/lmp1mG.[l 4w)utlwb t a,. 
UfWpwuh\/lfl}, Juh1wu],\/I [lG\/lpmp1mCi],g: Op],Gw4, a,. wpdhp], 

[1G\/lflmp1wa \/1Wflphpw4Ghp],g hu. fih\/lli.1w1 hp4m JuU'l-ltJlGhp], 
1mbmuGhp[l. 

o:iin L(x1,. - a; VL11:x., ,4), ~ax L(x,. ,;,. + a;·vL11:x), a,. = min(a~,a~): 
a.?0 a.?o 
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§ 3. ~wuw1m<J nut'lntJitJntGGl:iJI~ l:i'l.wGwlj 

OTJ.np4 <1>mG4gJ,w1J,, J,G2.ufb:u opJ,Gw4' gwnw4muw1J,G opwqptiwG 
GUJwuiw4w1J, G ,t>mG4g J,w1J, F(x) = ex + xQ.x tiJ, GJ,timtiJ, (uwguJ,timtiJ,) 
wpctb:QI! q.uifitqm fiwtiwp q.n1m~1mG mGb:G pwqtiw~J,q wprgmGwqb:ui 
hTJ.wGw4Ghp: 'l-pwGgJ,g t Gwu. fiwuw1mo q.pwqJ,hGuiGb:pJ, b:TJ.wGw4I!: 
U.1u hTJ.wGw4'[! ub:puinphG 4w1.tjqwo t G1.tjwuiw4w1J,G .'f>mG49J,w1J, 
q.OwUJwui4hpJ,' l:ffiU/ufi fiwrlw1nuJ mrzrzm1u1muulip fiwu4wgnqa1wG 
fihui: Cl,wl'J.W4JWJ1I! [!G4w1b:1m fiwtiwp wuhGg, np b:~b: t1J,utuJ, uhi 
uiwGhGg qmq.wfihn 1wpb:p, WUJW qhpiJ,GGb:pJ,u 4b:GlllpnGGb:pJ, 
hp4pw2_w41w4wG UlUTJ.I! 41J,GJ, tiJ, fiwuiqwo, npG wGgGmti t t1J,utuJ, 
41:iGuipnGnq: 

'l-J,gmg T/i w111 fiwlllqwoJ, TilflTJ.Til~!mGG t, J,u4 q1 -[!' 1wpb:pJ,: U.111 

hp4m TilTJ.TJ.Til~}ntGGhp'[! 4n2_qmu hG fiwuw1mo 4wu tfinJuW'lWJlii 

fiwuw1mo: xQx gwnw4muw1J,G iiuJ, G4wuitiwup tfinJuW'lWJ13 

fiwuw1mo mqqm~1mGGb:p[1_ uwfiuwGqmti b:G npUJb:u w1GutJ,uJ, ,j1 etc- 0 u 

q2 etc- 0 qb:4uinpGhp, npnG2 pwqwpwpmu b:G fib:uiu1w1 utw1uwGJ,G. 

ri.Qrii = <ri1Q, 1/2) = (Qrj.,Qrj2) = 0: 

l;G~wqpb:Gg uipqwo t Tii_ UjW}UWGw4wG tQUlllpb:umtiJ, fib:lllU}Wl 
JuGqJ,p[!. 

F(x) = xQ.x +ex~ min: 

.!_wuw1mo q.pw'lJ,b:GuiGbpJ, b:qwGw4J, tm~1mGG w!G t, np 

fiw24.wp4Gbp[1_ u4ub:1m fiwtiwp GwJu [l_GuiptJ.nu.i t uJ, u4qpGw4wG x 0 

q b:4uinp: l.w24. mu b:Gg Gutwuiw4w1t, G ,l>mG49 t,w1t, qp WTJ t, b.Glll J, 

wpctb:Q[l_ w111 x0 4b:uimti: -RwGJ, np qpw'lJ,bGlll[l gmrn t lllw1J,u 
G1.tjwuiw4w1J, G <1>mG4gJ,w1J, wtiJ, TILfl fl m~1ni Gp, WUjW 2wpd4. mu b:Gg 
qpw fiw4wnw4 TILfl fl nip1wup, 4wu, J, G~utb.u I! G'lniGtJ. wo t wul:q, 

fiw4wqpwqJ,hGuiJ, mqqmp1wup, uJ,G2_u 2_b:Gg fiwGqJ,~niu wJG x0 

4buiJ,G, npJ, 4.pw Gutwuiw4w1J,G <1>mG4gJ,wG fiwuGniu t J,p lllhriw1J,G 
G4.wqwqm1G wpdbgJ,G: lJ.1Gmflhuiu flw24.niu b:Gg G~wlllw4w1J,G 

4>mG4gJ,w1J, q.pwTj.J,b:GlllJ, wpctbQI! x1 4buimu u 2wpdqmu t.Cig '1J1W'I 
flwuw1mo mqqmp1wup, u Wl'luthu 2wpmGw4, ,tJ,G~u np fiwuGnuI t.Gg 
Uu1w111w4w1J,G <1>mG4gJ,w1J, Gqwqwq.nl}G wpctbgJ,G: 

lJ.1du hGpwqpbGg, np k -pq pwnmu ( k < n ) tit.fig 2wpd4. ht t.Gp .\ k 

Tilfl'lTilfoJWUp u flwub1 xk 4buiJ,G: .!,wuwaw1G 4.1:ip[l_ 2WJ1WTJJ14.WO 
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80c 

11. ntmlj_p l1:m6mp.ml '.l lj_lqtlmt\ ilp1U~nul 9mp.6mmn :tllJ.unnt .0.'b ctnq 
p1u91ul tlmpmy 1Ulq!Jmb iltlumt\qp. lj_lqtlmmlhuel x 'p.unlj_tnnt'{1 .-

:plUII\Qt\ ,,!' qmp.lmy ,!)!\ !Jtlq!Jclqptlm lj_tlq!J~lj_tltJ.mltmd 411\!)Qlj_iJ.mtlt> 

lj_tmlj_fit\!)lUt (!')/ iltlq!)filj_t\mQtJUb lj_tmlj_6t\!JlUt !)lj_tmt\mll\mtn'l_, 

: 0 < !' 
' q 5 !'V 

'nw ~ !'·(,,!')/!'1 = (!')"~ 

·iltllJ.unnt .U'b 
lmt11.ll\!lY ctnq Jl1UQ1Ul tlmpmy mtl-u :nlJ.tlq!Jp1ut\m~m!Jmpymn nlJ.tmqb 

(f"t)-{z·v) '.l p1utlmtlmp.md 11. nmlJ.6t\!J1Ut (~)/ '.l Jl1U!J6mJ1.4nctmp 
iltlu 'tlull\t\qp. x lj_lqtlmll\lhuel lj_nl{tnntm lq!)ll\b '.l Jl1UP.6!JmymlJJ .-

=.! · ( ,.!)/6 + ( 't.!( ,,.!)/fl. - ( 't.!)/1 = ( ,,.! - _!)( ,,.!)/6 + ( ,,.!)/ "' (_!)/ 

,J,.uonqm tlup.mll\UJ\ lmi11.ll\!lY ctnqn6mtmt\tl!J.!J il- (_!)/ 

,6lJ.11.11mnmd lj_tlultq{>J ftulqp.11\bQ ='.l lj_lq6!)qtlqtlJ.u nmlJ.6t\!J1Ut (.!)/ 

nlJ.tmt\mll\mtnn tlu 'o!Jq Jl.1UtliJ.mel!JQ :Jl.mltmo utl- 'Jf lj_tlq!Jt\tlmftlmy 
'.l lqp.6mll\n ntlu "'.l p1u91ul lj_lqtlmmlhuel !)- ,,!' ,om641J 

(f"t,) 

(z·v) 
: 0 < !' 

'q 5 !'V 

(l"t,) XBW ~ (~)/ 

: 6 4btlmt\mJ1.my 
lj_tlq!J!)mtelmtlmnmp.mynm Jl.mt\ 4 tlq!JJl.lUtlmnm p.my !J 4tm9b 
'.l 9mp.J1.bmt\ ilbtlmt\mJl.my 4tlq!JJl.lUt\m~m!JmJ1.ymn 6nutlu ·tlmJl.my 
lj_tlq!JtllJ.unnt ntm .O.'b fo '.l lj_lqumtllj_t\ ilt\mnmltq ltup.t\tlmmlJ.-u 

t\m!Jml.tq !)mp6t\mpmy !)l{(mQ1J ·t § 

:umqy 61Ulqtlmmmt\ limo u nmo lj_lqp.m fo ilJ1.1UQ1ul 
!Jhubmp.ml lq!)ll\b '.l lj_lqtlmt\ p.u6u64Jl. lJ.t\mnmltq 4tl!J.!JU1!J!J.lJ.il.mtlb 
Q1UlmJ1.my tlmpmy lj_tlq!JmlJ.6t\!JlUt nlJ.immut\mumo tlu ''.l 9mp61U6mtn11 

:'.l !JlUiel1u6t\mpmy !Jlj_imqb lj_-( ,,!).!ID. 11. lj_- ,,!' !J!J.tlumnm~ 

iltlu 'il!)1Uielmlt lt1U 91ulmJ1.my 1 • ,, ~ O!J!J. JllU!J 11\b ,il!uutlmnmftmy 

O = t+l/~O,,!' p.ulqqml 11. ( ,,!').!Ill. cl!Jq Jl.1Up.lmy ,4tlq!J!)1Uielmltummu 



lfpw1Ci w1Ci T}.hurnnu.r, llJIP wk (x") > wk (xk): Bwqnp, Wl'l U4WJUWU{! 'lhn 

iP bJ1w2JuwtlnJ1mU, TIJI /(x 0
) > f(xk): 'l,w Ulb'l.P 4mCibUWJ1, 1::qab X0 -{! 

qUlCiqbJI xk 4hlllp pwqw4wCiwiwlfl tflnpJI 2JlfW4wwnu.r: bpb 

wk (x 0
) > H'J. (xk), WU4W (xk ,x"] fiwlllqwop tlJIW qn1mp1mCi mCip xk+I 

4bUl WJCiU4bU, TIJI j(xk+I) > j(xk), 'lW fil:iUllJ.TilU t /(x) ,l>mCi4gpwJp 

WCi{!U'lfiWUlntpJntCipg: lJ.J'l Xk+I 4bUl{! qUlCibtm fiWUWJI 4wqubCip 

Xk+I = (1-a)x 11 +ax"= Xk +a(x" -Xk), 0 < a :5: 1 

qow1pG. fiwuw4gmp1mCi{!: UwfiuwCiwtflw4muCibJ1p fiwuw4wJ1qI! 
qow1pCi t, fibUlla.WpWJI, JanlllUlWJlbtP 1momuCibJ1p pwqump1mCi{!' 

nmmgp4, TilJlbUCi xk+I CinqCiU4bU PnlllWUlJllllP imomu t: a PPtlI! 
4WJ1btp t ub4CiwpwCibt qJIW'lPllUUlp b11.wCiw4p(i fiWUWCiUWCi, TIJIU4llU 

J:!WllP bJ14WJ1ntpJntCi (X 0 
- Xk) Til'l.'l.nlJaJWUp: Xk+I 4llUl{! qUlubtnt 

fiWUWJI U4bUlp t 1moh1 fibUlla.JWl uwpupuwguwCi JuCi'lPJII!' a uh4 

tflntfln}uw4wCip fiwuwJI h(a) = f(xk + a(x 0 
- xk )] -+max: 

'u4WJ1Wq.J1qwo {!Cipwgw4wJ1q.[! U4bUlp t 2wJ1mCiw4h1 w1CipwCi 

ctwuwCiw4, upCiila. TIJI pwqwpwpqp wk (x") s; wk (x 11 ) U4WJUWCi{!: U.1Ci 

k -Jill J:!WllI!, bpp Ulll'lP mCibCiw wk (x 0
) s; wk (xk)' ffwuwpqmu t 

wiqnpppup w2}uwUlwCipp qhp~pCi pwn: 

§ S. U.pqht~fi bT)_wGwl.4 

'uw}unr'l pwctpCiCibpmu owCinpwgwCip qpw'lphCiUlp hrtwCiw4p 
bp4m Ulwpphpw4p' fiwJluwp la. fiwuwimo mrtrtmia1mCiG.bpp 
hrtwCiw4CihppCi: U.1u pwctCimu 4'lPUlWp4hCip up Cinp Ulwppbpw4, np[! 
4ppwnh1p t Ciwla. Tii (}.lJ JuCi'lflP fiwuwp, pw1g w1Ci qbpwU4wfimumt, np 
JaTilllWUlj1lllP 1momuG.bpp pwqumpJntCi[! U4hUlp t U4WJ1mCiw4p G.hp11pCi 
4hlllhp: U.1u h11.wCiw4p puwuUlCi w1Ci t, np uwfh.twCiwtfiw4muCihpp 
fiwuw4wpq.nq uipqwo "i q.ty JuCi'lPPI! qhpwiila.w4bpU4qmu t npU4hu 
wnwCig uwfiuwCiwtflw4muCibpp OU4UlpuwguwCi JuCi'lPP, np{! 4wpb1p t 
1mob1 qpw'lpbCiUlp brtwCiw4p up~ngnq: 

'bph JuCi'lPPI! rJMJ JuCi'lpflG.bpp 'lwupg t, WU4W fiw~np'lw4wCi 
imomuCibpp [!Cipwg11mu fiwflqmu hfl11 upw4 fiWUWU4wptflw4 
1wqwqm1Ci 1mouwflI1, fiw~wnw4 'lh1.l411mu, qUlCimu bfl11 Ulb11w1pfl 
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1wqwqnqG tntbmuuhp]lg nplLt uh4{!: U.1u~)lunq, WlTJ. h11.wuw4]l 
4]lpwnuwG G~wuiw4G t' 

• [!UJJ.fiwCimp ui]l~]l n2 <+tr JuGTJ.JlJll! 1mbht fiwfnpJJ.w4wG n2 
~w1uwGw4wG o~ui]luwguwG JuGJJ.}lpGhp]l ti}lfngnq, 

• qpwJJ.}lhuui]l h11.wuw4]l ti]lfngnq tntbht u]l 2wpp n2 
~w1uwGw4wG o~ui)luwguwG JuGJJ.}lpGhp, npnG12 unuiwp4mu 
hG n2 <+tr JuGTJ.J1Jl 1wqwqm1G tmbntti{!, 

• n2 nti.tr JuG11-]lpGhp]l fiwuwp quiGht uih11.w1]lG 1wqwqnqG 
1mbmu: 

ni <+tr JuGTJ.JlpCihp]l tmbuwG w1u h11.wuw4]l fi]lu12mu TJ.Jlqwb t 
wpqhrnuhp]l ,l>mG4g]lw1]l 4]lpwnmul!, npG mG]l fihuilL1w1 uihUJ2l!· 

m n 

B(x) = l:[b; - K;(x)r 1 + l:xj 1 : (5.1) 
i=l j~l 

B(x) ,1>mG4g]lwG odviqwb t fihuilqwi hphJ2 fiwui4mp1mGGhpnq' 

• hpp x ¢nqrnJuw4wG qh4uinJ1l! fihnwGmu t pmnwuiph1]l 
1mbmuCihp]l pwqump1wG hqp]lg, w~w ,l>mG4g]lw1]l wpdhul! 
2wui t ¢nupwCimu, 

• ,l>mG4g]lw1]l wpdhul! 2wui t uhbwumu, hpp x ¢nqinJuw4wGl! 
unuihumu t pmnwuiph1]l pwqump1wG hqp]lG, 

• ,l>mG4g)lw1]l wpdhUl! c:iquimu t wuqhpf]l, hpp x 
¢nqinJuw4wG!!, unuihuwinq hqp]lG, c:iquimu t qpn1]l: 

B(x) ,1>mG4g]lw1]l wnWf}lG m qmuwph1]luhp[! wpqhrn hu 

b; - K;(x) ~ 0, i = 1,2, ••. ,m uwfiuwGwqiw4muGhp]l fiwuw4wpq[! 

Juw]uuihim fiwuwp, ]lu4 fiwfnJll'). qmuwph1]luhp[! x ¢n¢n]uw4wG 
qh4uinp]lCi wpqh1mu hG wGgGht n2 pwgwuw4wG tJlCihtm uwfiuwG[! 
(GwlL [!Gl').ntGht qpn1]lG unui wpdhuuhp ): 

Unwug uwfiuwGwqiw4muGhp]l JuGTJ.~Jll! fihuilL1w1G t' 
P(x;r) = f (x) - rB(x) ~ max (5.2) 

r -l! 1').JIW4wG ~wpwuhuip t. 1').JIW ti~fngnq wpqh1qmu t x 
[!upwg~4 1mbuwu{! unuibuwi pmnuiwphi~ tntbmuCihp]l pwqump1wu 
hqp~G: '1,pwCinq ~u4 Gnp tntbnttil! u]l2ui t~Gmu t Cihpu]lu 4hui, 

npnqfihuili. hpp x -l! unuihCimu t hqp]lG' [b; - K; (x)r1 , 4wu -x ;' 

,l>mG4g]lwGhp]lg qnCih uh4G muhumu t 2wui uhb pwgwuw4wG wpdhu, 
~Gil! pwgwnqwb t Ci4wpwqpqwb unuihguwG 2Cinpfi~q: ~wfnpJJ.w4wG 
1mb111uuhp[!, w1u~]lunq, u]l2ui Ghpu]lG 4huihp hG, li. 1').JIWCinq ]lu4 
fiG.wpwqnpmp1mG t uuih11.bqmu oquiqh1 n2 ~w1uwGw4wG 
O~Ul~uwguwG JuCiTJ.JlpGhp]l tntbuwG. h11.wuw4Ghp]lg, uwuuwqnpw~hu 
qpw1').~huuir fiwpuwp m11.11.mp1wG h11.wuw4~g: 
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'l-pgmn' x · -1! Jua'l-JIP 1wqwq.m1a 1mbn11.ra t, pu4 .x' -1!' wnwag 
uwfhiwaw-irw4muabpp Jua'lPJlabpp 2wpnpg umwg4wb 1w4wq.m1a 
unmwri4mu1!, TIJ11! ~wm4wamu t ramnwmpb1p tmlmutabpp 

pwqumya1wa1!: byab l1cx·)- f(x' >I< E' TIJllllU1J. &-1! pw4w4wapa -irnnp 

'1-J1W4wa yap4 t, w~w 4wpnri. bfi.12 bqpw4wgab1, np &-62q.pmmya1wup 

q.mbt ban a~wmw4w1pa ,1>ma4gpw1p 1w4wq.m1a wpdb121!, h. x' -1! 
O~lllpUWl tntbmua t: 

n1 CJ.tr /uUTJ.flfi wpqlifpfi li,zwuwf.tfi ltfi11wntlw(i W[qnpfiptl 

tlbpgab1 pw4w4wawiw-ir -irnnp & > 0 h. t5 > 0 ya4bp: 

1. Uf.tqpuwf.twu JlWJ/· q.mab1 nph.t JaTilllWlllJIUlP .x 0 tmbmu: 
tlbpgabt gwa4wgwb r ~ 0 ( r -p 1!ampmya1mapg t 4wJu4wlJ 

qmq.wupmmya1wa wpwq.mya1ma[!' mb'u, (12]): tlbpgabt k = 1 h. 
0 < q < 1 yapq: 

2. ~wpnf11J. JlWJI. xk 1 1mbuwa fiwuwp 4ppwnbt q.pw'lpbamp 

b11.waw41! 1J. 1mlJb1 (5.2) Jua'l-Pf11!: 'l-pgmn' anp 1mlJmua t xk: 

J. i/.fippfiu Jll.UJ[. byab lf(.x"-l)-/(.xk),<E 4wu l.xl<-J_.xkl</i, 

b > 0 trnnp yapq t, fiW24Wfl41! TJ.WTJ.WJIUgamu ban 1J. x" -a l!a'lmamu 
tan np~bu 1w4wq.nqa tmlJmu: l,w4wnw4 TJ.h~nmu r -1! -irnJuwppanul 
tan q·r-nq k-+k+l-n4L.4bpW1J.Wnlimu24bmpa: 

lf'lwpq t, np n~lJ tuaTJ.flP 1].b~nmu w1q.nppJaU1! nawpw4npmya1ma t 
mw1pu q.mabt fiwuw~wp-irw4 1w4wq.m1a 1mbmlf1!: (!a'lnwamp 

'lli~nmu ~limn t -irnpiibt .x 0 u4qpaw4wa yamnwmpbtp tmMwG wn 
tnwppbpw4Gbp 1!Gtnpb1n4 q.mGbt tnb11w1pG 1mlJmuGbp L. TJ.flWGgpg 
t!GlllflUl 1w4wq.m1a1!, J!WJg TJ.W bpw2Jurn il. np 4qtnGbG12 
fiwuw~wp-irw4 1w4wqm1G 1mbn11l1!: 

§ 6. -Rwnw4muwJpG l>pwq.pnnf 

1. /uu'lf1fi TJ.fli/WbJl[J.' fltumuGwuppha12 n~lJ JuGl)pp up dwuawqnp 
'lb~n' 12wnw4ntuw1pG bpwq.puwa JuG'lPJ11!= 

/(x) = c. x +0,5xQx-+ max, (6.1) 

Axsb, 
x~O, 

(6.2) 
(6.]) 
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npmb.11. Q -Ci utnJb.mp)l4 4)luwpwgwuw4w(i npn2qwb n x n uwmp)lg t;, 

A -m x n uwmp)lg t. x,c EE", b EE"': /(x) ,l,mCi4g)lwCi q.nq.wqnp t;, 

mum)l Ci~wmw4w1)lCi ,l,mCil19)lw1)l mb.11w1)lCi li. fiwuw~wp¢w4 wnw­
qb.1wq.m1Ci wpdb.nCib.p[l fiwu[1Ci4Cimu b.Ci, li. 1wqwq.m1Ci 1mbmll[1 u)lw4Ci t: 

CCi'lfiwCimp 'lb.~pmu /(x) ,l,mCi4g)lw1)l uw4wp'lw4w1)lCi q.bbp[l 

t1)l~uCibp b.Ci: (6.2)-(6.3) uwfiuwCiw¢w4muCib.p)l fiwuw4wpq.)l 
tmbmuCib.p)l p.wqump1mCiCi nmmg)l4 pwquwCi)lum t (b.Cipw'lpmu bCip, 
np w1Ci 'lW\IIWfl4 ~t): bp4pw~w¢npb.Ci luli'l)lflCi w1Ci t. np ~hmp t 

q.mCibt /(x) ,l,ntCi4g)lwJ)l Wnwqb[Wq.m1Ci wpdbp)l(i fiWUW~W\IIWUtuw­

(in'l uw4wp'lw4w1)lCi 4np)l u)l 4bm, np[l ~wm4wCi)l Wl'l p.wqul:..tCi)lu­
m)lCi: \.,4wp)l 6.1-)l 4pw ~wm4b.pqwb b.Ci hphp fiCiwpwqnp 'lb.~pbp[l. 

,-, 
,-, 

wl 

- -- - ... I 

"· 
0 

----. 
0 p) X, 

0 qi x, 

ll4. 6.1 

tiCi~~bu mbuCimu hCip, Ci~wmw4w1)lCi ,l,mCi4g)lwCi )lp 
wnwqb.1wq.m1Ci wpdbp[l 4wpn11 t [1Ci'lmCib1 pwquwCi41wCi q.wq.wpmu, 

4n11)l qpw 4wu Cib.pp)lCi 4bmmu (x" -£11wqwq.m1Ci 1mbmtf(i t): 
/,wq.{lwGdf, ,T:,mGf/gf,wG. '-lmG-/irwf/lipf, /J/WJllwGGliflt!-' 

.gwnw4muw1)lCi bpwq.puwCi luCi'lflli ~w1uwCiCib.Jl[l, bpp Q uwmp)lg[I 

4)luwpwgwuw4wCi nJ1n2qwb t;, pwqwJlWflnuJ bCi nMJ llmCi-fa-w4bJl)l 
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pbnJl b:lfp wGfipwdb21.11 la. pw4u1JlWJl Ulw1uwGCibJl p Ci: (1 )-(3) tuGTJ.Jl p 
fiwtiwJl Lwq11wGdp ~mG4gpwG mGp fib:1.11li.1w11.11b.UJH!· 

L(x,ii) =ex+ 0,5xQx + ii(h -Ax) 
l1rnG-8w44b.pp U1w1uwCiCi.bpCi hG'. 

L'- =c+Q.x-uA<O X -

L~ ·X = (c +Qx - iiA) ·X = 0 

x~O 

L'- = b -Ax> 0 II -

~ ·U = (b-Ax)·ii = 0 

(6.5.1) 

(6.5.2) 

(6.5.3) 

(6.5.4) 

(6.5.5) 

ii~ 0 : (6.5.6) 

(6.4) 

(6.5) 

bpb (6.5.1), (6.5.4) fiwtiw4wpqmu 1w4wqm1a 1mln.fwa fiwtiwp 

u1.11wg4b:1 t tupu1.11 wCifiw4wuwpntpJntCi, WUjW fiwUWUjW\llWUtuwG Xi 

la. u i \flmtrn tuw4wGGhp[! qpn hG: (6.5.1) fiwuw4wpqmu tupu1.11 

wGfiw4wuwpmp1wG flll\.lll!ntli qmuwp1.Jmu t v > 0 1pwgmgp~ 4h41.11np, 
pu4 (6.5.4) fiwtiw4wpqp wGfiw4wuwpmp1mGpg fiwCi4mu t w > 0 
lJIWgmgp~ 4h41.11np[!: l,pwgmgp~ \fln\flntuw4wCiGtpp 4bpwpbp1w1 ~mG­
(i)-w4b:pp pb.npb.upg fib.1.11L.mu t. np tpt 1w4wqm1G 1mln.fwG flhUII!nttI 

VJ > O, WUjW (6.5.1) fiwuw4wpqmu wGfiw4wuwpmp1ntG[! turu1.11 t L. 

'lJIWG fiwtlwUjw1.11wutuwCinl'J. x 1 \fln\flntuw4wG[! (6.5.2) fiwuw4wpqmu 

fiw4wuwp t qpn1p: l;pt xi \fln\flntuw4wGp 1w4wqm1Ci wpdh(![! utb t 
qpn1pg, WUjW 'lflWCi fiWUWUjWUlWutuwGnl'J. Wf1UlWfiw1Ulmp1mG[! (6.5. l )­
mu 11wnGmu t fiw4wuwpmu: \.,m1Ci flWUlTil'J.mra1wup (6.5.5) L. (6.5.6) 

fiwuw4wpqb:pp fiwuwp fiwuwtuwU1wutuwGnptG w; > 0 L. u; = 0, L. 

(6.5.4) wGfiw4wuwpmp1mG[! JupuUl t: tunUI![! UjW!UwCiCitpp 
4n2Ulmp1wCi L. n~ 4n2Ulmp1wa uwupG t: 

\.,b:11umbb:1ntl 1pwgmgti~ n~ pwgwuw4wG lflTI\flntuw4wGGl.ip (6.S. l) 

L. (6.5:4)' wGfiw4wuwpmp1mGCitpp fiwuw4wpq[! 4hpwotj_mu t 
fiwt./wuwpmuGhpp fiwuw4wpqp. 

c + Qx - uA + v = 0 (6.6.1) 

b-Ax-w=O 
vx =0 
WU =0 

i~o. u~o. v~o. w~o: 

(6.6.2) 
(6.6.J) 
(6.6.4) 

(6.6.5) 

(6.6) 



(6.6) fiwuw4wJ1q{! pwl'\4wgwb t n + m fiwqwuwJ1muGbJ1p9 It 
2·(n + m) 41mfm)uw4wGGbJ1p9: (6.6.3) uiw1uwGp9 fib\llumu t. nJI 2n 

J;!WGw4p xi It vi. 41n41n)uw4wGGbJ1p9 n J;!WGw4mp1wup 

,fm41n)uw4wGGbJ1 Ufh\llJ;! t fiwqwuwJ1tlbG qJ1n1p It fiwdwGuwGmp1wup 

(6.6.4) uiw1uwGpg 2m 41n41n)uw4wCi.Ci.bJ1pg (u; L. w;) m 

J;!WCi.w4mp1wup 41n41n)uw4wCi.Ci.bJ1 Ci.m1Ci.uibu fiwqwuwJlqbCi. qJ1n1p: 
"b\lluwpwJI, bpb 1wtlwqm1Ci. 1mbmu qn1mp1mCi. mCi.p, wuiw JJ.W Ufh\llJ;! t 
1pCi.p (6.6) fiwuw4wJ1qp fibCi.pw1pCi. 1mbmuCi.bJ1pg nJ1ltt ub4{!: "w2tlP 
wnCi.btntl (6.6) uwfiuwCi.w41w4muCi.bJ11!' upllUfthRu w1qnpppu(! 4wJ1b1p t 
4pJ1wnt1 pwnw4muw1pCi. bJ1WqJ1uwCi. )uCi.JJ.JIP 1mbuwCi. fiwuwJI: 

lJ.i uwumu qUlCi.l{n'l (-c) qb4UlnJ1p PWl'\WJJ.Jlp~Ci.bp(! Ci.2wCi.p 
uwfidwCi.w41w4ml1Ci.bJ1p UlbuwCi.41mCi.pg wqw\11 bCi.. WllJ. wCi.nJ1n2mp-
1mCi.p9 wqwUll{b1m Ci.UfW\llw4nq qmuwJlbCi.p It fiwCi.bCi.J;! ub4w4wCi. n~ 

pwgwuw4wCi. z1 It z2 41n41n)uw4wCi.Ci.bJ1: lJ.JIJJ.lntCi.pmu (6.6.1) 

fiwqwuwJ1muCi.bJ1p fiwuw4wpqp fiwdwJI 4u\llwCi.wCi.p 
Qx - iiA + v + z1 - z2 = -c : 

\,uwCi. 3.ltnq qwptlbCi.p (6.6.2) fiwuw4wJ1qp fib\11. fiw2tlP wnCi.btntl, 

nJI b qb4UlnJ11! n~ pwgwuut~wCi. t, qmdwJlbCi.J;! y ~ 0 41n41n)uw4wCi. 

tlb4UlnJ11! 

Ax+w+y=b: 
"wqwuwJ1m'l1Ci.bJ1p (6.6) fiwuw4wJ1qp tlhJ1iCi.w4wCi. \llbUp{! 41pCi.p. 

{

Qx-iiA+v+z1 -f2 = ~c, 
Ax+w+.v =b, 
ii ·X = 0, 
w ·ii = 0, 
x ~ O, ii ~ 0, v ~ 0, w ~ 0, : 1 ~ O, : 2 ~ 0, y ~ O: 

(6.7) 

('.1.7) fiwuw4wJ1qmu (-c) tlblfUlnJlp nJ1n2 PW'I.WJJ.JlhCi.bpp 
pwgwuw4wCi. 1pCi.b1m JJ.bUfpntu fiwuwUfW\llwu)uwCi. fiwqwuwJ1muCi.bJ1p 
Wf L. a.w)u UWUbJII! UfbUlp t pwquWUfWUl4h1 (-1)-nq, "JIUfbuqp Wf 
uwuniu mCi.bCiwCi.ii upw1Ci. n~ pwgwuw4wCi. wqw\11 qnJ1bw4pgCi.bJ1: 
"P2ligCibCi.p, nJI Ci.uwCi. 3.ltnq qwJ1qmu tpCi.p Gwla. upuui1hpu w1qnpppul! 
u4ulqpu. bJlp fibCi.p U\IIWUWtnt UUfW\IIW4nq Ci.bJIUntbmu tpuu 
WJ1filiumw4wCi. 41n41n)uw4wGCibJ1 (ub4w4wG wubCi. up fiwqwuwpuwCi. 

fiwuu1p ): lrbJI )uCi.JJ.JIP fiwuwp Ci.bJ1umbb1ntl : 1 ~ O. : 2 ~ O It y >- O 

wpfihumw4wCi 41n41n)uw4wGCi.bp' 4wJ1n'l bGp 4wnmgb1 WllJ. 
lflntflll tu w4wCiCibp pa fiWUWUf W\IIWU}uwCi.n'l tl b4UlnJ1-U}ntCibp pg 
~wqli1!1.ub u4qpGw4wfi fibfip, nJlp uti 41pfibfi n + m tj_b4uinpGbp, n 
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n 
uwguwCi }uCiJJ.flflI! 3.ltw4bpu{II1m fiwuwp wqb1wgCibCin - LY; ~ max 

i=I 

UUlWgwoflCi CiUjWUlW4WlflCi ,l>ntCi4gflwCi: '--lwnmgbCiJ! UflUUjlbJ!U Wl'Unt­

UW4{! l.t wpu,wnub1nq Y; wpfibuu,w4wCi irm.frn}uw4wCiCibpJ!, uflwdw­

uwCiw4 fibu,l.tb1nq, np qpn1fl fiwqwuwpqhCi u, v 1.t w \flnirn}uw4wCi­
Cibp{!' 4wu,wpbCin uflU1J.4tlil!U nwn: U.CigCimu hCin Cinp fihCinfl, npfl Ubf 
~UjhUlJ! t uu,Cifl qbp{! Ci2qwo ji, u, v l.t w irnirn}uw4wCiCibpflg TI~ 

ub4{!: b~b ubq fiwfnriqfl LY; -I! fiwqwuwphgCib1 qpn1J,, W1J.4W 

1J.4WflUlWTJ.flfl ~t. np uu,wgqwo 1momu{! pwqwpwpfl (6. 7) fiwuw4wpq.flCi: 

'l-pwCi 4 }uwCiq.wp fl npn2 z i, l.t z ii wpfibuu,w4wCi irnirn Juw4wCiCibp fl 

wn4w1m~1mCi{!: ~fl2bCiJ!, np 1mouwCi ubf UjbUlJ! t 1flCibCi n + m 1rnirn­

}uw4wCiCibp, WlTJ. ~qmu "l w\J.btfl, nwCi n nwCiw4m~1wup xi 1rnirn­

}uw4wCiCibp: Uuiwgqwo 1montU{! pwqwpwpmu t (6.8) 1J.4WlUWCiCibpflCi. 

LZj1 +LZj2 >0, (6.8.1) 
j j 

vx = 0, (6.8.2) (6.8) 
uw = 0, (6.8.3) 
x ~ 0 , "ii ~ 0 , v ~ 0 , w ~ 0 : ( 6.8.4) 

b~b uflu1J.41linu wrumuw4J,g WflUlWJ!UbCin P"l"fl Yi 

\flnirn}uw4wCiCibpJ! l.t w1Ci zi, (i = 1,2), npnCin ~hCi uu,Cimu fibCinw1flCi 

1mou1J.tCi Ubf, WUjW uCiwgwo irnirntuw4wCiCihp{! 44wqubCi hCi n + m 
fiwqwuwpmuCibpflg pw114wgwo fihu,l.i.1w1 fiwuw4wpqJ!. 

Qx - uA + v + Ei = -c , Ax+ w == b , 

npu,hq E -Ci w1Ci uwu,pflgCi t, Tifl[! zi, \flnirn}uw4wCiCibpJ,Ci t 

fiwuw1J.4wu,wu}uwCimu [!Ci~wgfl4 1mouwCi ubf: 
U.1ct~ uCiwgh1 t 1mob1 fibu,lt1w1 q.o }u.Ciqflp[!. 

-Lzi ~max, 
j 

!
Qx-uA +v + w =_-c, 
Ax+w =b, 
v ·x = 0, 
w-u = 0, 
x ~ 0, u ~ 0, v ~ 0, w ~ 0, i ~ 0, 

(6.9) 
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lt wqwun{bt 'l.j, (i = 1,2) wpfibuU1w4wG ttimfmJuw4wGGbppg' 

1.4wfi1.4wGbpnl (6.8.2H6.8.3) 1.4w1uwGGbpf!: 
U.1'l 'llil.4QTI1U 4mGbGwGQ (6.9) 1.4w1uwGGbppG pwqwpwpnq 

fibGQw1pG tmbmu: UU1wgqwb tmbmuG f!UUl llmG-(i}w4bpp pbnpbup 
4t~Gp Qwnw4muw1pG bpwq.puwG JuG'lJlP twqwq.m1G tmbmuf!: luG'lJlP 
tmMwG f!GpwgQntU t14bU1Q t fibU1ltbt fibU1li.Jwt bp4m 4wGnGGbppG' 

1. bpb x,, ttinttinJuw4wGt! fibGQw1pG tmbmu t. wt14w v,, 
ttinttinJuw4wGt! fibGQw1pG tmMwGf! i~ t14wU14wGmu, lt fiw4wnw4f!. 

2. bpb ui ttinttinJuw4wGf! uU1Gmu t fibGQw1pG tmMwG ub2, wt14w 

w,, ttinttinJuw4wGt! fibGQw1pG tmMwGt! iP t14wU14wGmu. la. 

fiw4wnw4{!: 
-Rwnwqnzuw1t,a opwqptlwa /uGTJflft 1nzot1wa opf,Gwq: 

f(x.,x2 ,x3 ,x4 ) = 8x1 +6x2 -2x;-xi-. max 

-x1 +x2 +x3 = 1, 
Xi +X4 = 3, 
xj ~ O,j = 1,2, ... ,4: 

z-4>mG4g~wG' (8x1 +6xl) q.bw1pG lt (-2x; -xi) pwgwuw4wG 

npn2qwb QWnw4muw1pG 4>mG4gpwGbpp q.muwpG t, muU1p w1G 
q.nq.wqnp t: U.1u JuG'lJlP fiwuwp Lwq.pwG<tp 4>mG4gpwG 4tPGf 

- - 2 2 
L(x,A.) = 8x1 + 6Xi - 2x1 - X2 + A.i(l + Xi - X2 - X3) + A.z(3- Xi - X4): 

01.4U1puwguwG wGfipw<tb2U1 lt pwqwpwp t14w1uwGGbpG bG. 

L(x,ii) = 8X1 + 6X2 - 2xf- Xi+ l4i(l + Xi - X2 -X3) + "2(3-X1 - X4) 

L~ = 8 - 4x1 + "1 - "2 5' 0 , L~ = 6 - 2Xi - "1 5' 0 , 
I l 

L~l = -Ui 5' 0, L~. = -:"2 ~ 0, 

L~ = 1 + Xi - X2 - X3 = 0' L~ = 3- Xi - X4 = 0, 
I l 

xi ~ 0, j = 1,2,3,4: 

\,bpumbbGJl vi ~ 0, i = 1,2,3,4 tJlwgmgpi ttinttinJuw4wGGbp u 
wGfiwqwuwpmp1mGGbpf! 'lWJlaGbGQ fiwqwuwpmuGbp: ~p2bgGbGQ 
Gwlt, np lwq.pwG<tp pwquwt14WU14PiGbp~ qpw ubp 'lh1J.4QntU G2wGp 
uwfiuwGwttiw4mu iP 'lJlqmu, npnqfibU1lt (2}-J! U1pqwb t 
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fiwtl_wuwpnu.iahpntl_: l.h21ll t U4wlllht, np w ~ 0 1. y ~ 0, z2 ~ 0 

tflmfmJuw4wUUhpj, UhpumbuwU 4wpj,111.1 UnqU~hu ~4w: 
<l>Ulllptl_nq o~lllj,uwi tmbmlit1 4tJ,Uj, fihlllli.1w1 ~w1uwUUhpntl_ 

npn2tlnJJ. JuU'lJIP fihUJ;!w1J,U tmbmut1. 

8 - 4X1 + U1 - U2 + Vl = 0 
6 - 2X2 - U1 + V2 = 0 
-u1 +v3 =0 
-U2 +V4 = 0 
-x1 +Xi +X3 = 1 
x 1 +x4 =3 
X1 ·V1 =X2·Vi =X3•V3 =X4·V4 =0 
x j ~ 0, v j ~ O,j = 1,2,3,4, 

x 1 ~ O,x2 ~ O,x3 ~ O,x4 ~ 0, 
v1 ~0,v2 ~O,v3 ~O,v4 ~O, 
X1V1 = O,XiV2 = O,X3V3 = O,X4V4 = 0: 

-RwUj, np u1 1. u2 tflntflnJuw4wUUhpt1 U2wUj, uwfiuwUwtflw4mu 

~mUhU, w~w 'lJIWUJ;! WJllllWJ;!uhUJ;! fiwuw4wpqj,g' lllUJJ.W'lJlhtntL 

"1 = "3. u2 = u4 : lflwpq bgmuj,g fibum uj,ti~t hJ;!u wiqnppj,puj, 

bqwUw4ntl_ tmbmu hUJ;! fiblllu.1wi JuU'lPJlt'· 

- z1 - :i ~ max , 

[

44 + 0 · X2 - 0 · X3 + 0 • X 4 - V1 + 0 • Vi - v3 + V 4 + z1 + 0 · Zi _= 8 
2~ -~+~+ .ti-6 

- X1 + X2 + x 3 = } 
X 1 +x4 = 3 
xj ~ 0, v1 ~ 0, j = 1,2,3,4, Y; ~ 0, i = 1,2: 

U4Ufiw1lll t, np a3 ,a4 ,a9 ,a 10 tl_h4lllnJ1 u1mUw4UhJ1t1 4wpbtJ, t 
t1UlllJ1bt np~hu u4qpUw4wU fihUJ;!, fiw2tl.J, wnUbtntl. Uwli., np V;X; = 0, .. 
i = 1,1, ... ,4: • ').w U2wUw4mu t. np v; 1. X; tflntflnfuw4wUUhpt1 

uj,wdwuwUw4 ~hU 4wpnJJ. ~wlll4wUbt fihUJ;!w1J,U imMwU1.1. 

ij.\ 0 I -1 I 

a• 0 3 1 0 

a9 -1 8 4 0 

jj"IO -1 6 0 z 
fl I -4 -2 

- J -4 a a 

1 0 

0 I 

0 0 

0 0 

0 0 

-s a 

0 

0 

-1 

() 

I 

-6 a 

0 

0 

0 

-1 

1 

-7 a 

0 

0 

-1 

1 

0 

-8 a 
0 

0 

1 

0 

-1 

-9 a 

() 

') 

I 

0 

() 

jj"IO 

0 

0 

0 

I 

0 

wrumuw~ 6.1 
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iiJ 0 

ii4 0 

iii 0 

iilO -I 

Ai 

iiJ 0 

ii4 0 

iii 0 

iil 0 

-0 a 

3 

I 

2 

6 

0 

l 

2 

3 

0 

0 

I 

0 

0 

0 

0 

l 

0 

1 

0 

0 

2 
-2 

0 

0 

0 

I 

-J a 

I 

0 

0 

0 

0 

1 

0 

0 

0 

0 

I 

0 

0 

0 

-4 a 

0 

l 

0 

0 

-1/4 

1/4 

-1/4 

0 

0 

-1/4 

Ill. 

-1/4 

0 

0 

0 

0 

-1 

1 

Ill. 

0 

0 

-1/l. 

-7 a 

-1/4 

1/4 

-1/4 

I 

-I 

-7 a 
-3/4 

1/4 

-1/4 

1/2 

4 10 

1/4 1/4 0 

-1/4 -1/4 0 

1/4 1/4 0 

0 0 1 

0 0 -I 

W'1..lnlUW4 6-2 

1/4 1/4 -1/Z 

-1/4 -1/4 0 

1/4 1/4 0 

0 0 1/2 

W'1..lnlUW4 6.3 

U.1uuirum.t, uhp JuGTJ.Jlr 1wqwq.m1G 1mbnuHi t; x: =2, x; =3, 

x; = 0, x: = 1, 1.t Guiwmw4w1rG cl>ntG4grw1r wnwqh1wq.ntJG wpcth12n' 

/(x;,x;,x;,x=) = 17: 

Ummq.h1. ~h mpqwb 4hmr fiwuwp np ntJJ.JJ.nt~JntGG t; 
fant)lW\llflUlr, fiWJlUWJl 4wu hp4muQ t1 urwurG. 

x = (1,1). s1 = (0,-1), s2 = (-1,1), s3 = (3,2), 
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w)x = (1,0), Si= (-1,0). S2 = (1,0). S3 = (0,1). 

p)x = (0,2), s1 = (-1,0). s2 = (1,-2). s3 = (1,3), 

q.)x=(J,4), si =(-1,0), s2 =(-1,-1), s3 =(1,5): 

LnuYt.1 uwnw~muw1),u bpwq.puwu filnnli.1w1 tuGTJ.),pubp[!. 

1) 3xi - 2x2 - (1 / 2)x; - Xi - x 1x 2 ~ max, 

{
2Xi +X2 $ 2, 
Xi+ 2x2 $ 2, 
Xi ~ O,x2 ~ 0, 

2) 4xi + 8x2 - x; -( 3 / 2)x; + 2xix2 ~ max, 

{
Xi +x2 $ 3, 
Xi -x2 $ 1, 
Xi ~ O,X2 ~ 0, 

3) 6x1 + 4x2 -x; - (1 / 2)x; -x1x 2 ~ max, 

{
x 1 + 2x2 $ 2, 
2xi +x2 :,; 0, 
x1 ~ O,x2 ~ 0, 

4) 4xi + 10x2 -x; -Xi - XiXi ~ max, 

{
- 3xi + 2x2 $ 6, 
x 1 +x2 $ 4, 
X 1 ~ 0,Xi ~ 0: 
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v11. 'l-1'\JU.trli~ trru.q.rn~tr 

nu1.p11 liwllw1.4wpfintl qGwgn'l 4wrt~ 
wnw2 ljwllgGp liwllwuiwpfipg 

2h11tlwb tlwqnpflpg: 
.'b. Raqnfi 

§ 1. fl-~fiwu~lf bpwq.puwfi UlWpplip{! - } 

'l-pGwtiplj bpwq.pmti{! (').tr) tiwrabtiwU1~4wljwQ tip fiQwpn t' 
ti2wlttlwb npn2wltp lll~UIP ot41llptiwgtiwQ JuGTJ.~JlGbp~ 1mMwa fiwtiwp: 
lJ.1a fiQwpwtlnpntra1ma t lllWlPU PWfl'l tiwrabtiwlllpljwljwQ JuGTJ.Jl~ 
1mbmti{! fiwQq.bgGb1 ti~ 2wrn wtlb1~ t4wpq JuGTJ.ppGlip~ fiw2nf1TJ.W4wa 
1mMwG{!: 

lfwralitiwlllpljwljwQ bpwq.ptiwQ q.bw1pa, Tii q.bw1~a. wtipn11.2wrartl, 
pGit4bu Qwl.t gwGgw1pG JuG'l~J1Glipp 1mMwQ fiwtiwp q.n1mra1ma mQliQ 
iwtf'iop~Gwlt timnbgmtiQlip: lwtlwq.m1G 1mbmti{! q.llluli1m fiwtiwp ljw­
Jllit~ t oq.lllwqnpbbt uptit41bnu w1q.nppJatiI!, q.pwTJ.pliGlll~ liqwGwltI!, 
G2mtiQbpp li11.wGwltI! L. wnu: ').tr JuG'lpJ1Glir~ fiwuwp GtiwGwlll~Ul iW­
tf,oppGwlj tinlllligmtiQbp q.n1mra1mG imQliQ: 

'l-tr-G mQ~ npn2w4p wnwCiilQwfiwlllljmra1mGGlip, npnGgpg 
wnw2~aa w1a t, np JuG'lJlP 1momtiI! ppwljwGwgtlmti t tf,m1 wn tf,nq, 
{!Q'l npmti, lnlJ1W{!WGilnlJ1 tf,nqmu wnljw t upw1Q tililj ljwnwtlwptln'l 
tf,ntf,nJuwljwG: bpljflTIJl'la w1u t, np oqlllwq.npbtlmti liG wG'lflW'lWflil 
fiw4wuwpmtiQlip. npnGg tip2ngntl tf,m1liJ1I! 4wt4tlmti liu tipti1wug fililll, 
I!a'l npmti tlbflfpG tf,m1mu q.U1Ci4mu t JuG'lflP 1wtlwq.m1u 1mbmti{!: btl 
UJlflTIJl'l, Tifl 4ppwn4mti t I!Ciltquuwa uljqpmG{!{!, lipp JuuTJ.Jl~ 1mbtiwQ 
fiwtiwp 1mbtlmti bQ fiwtiwGuwa wtlli1p UjWJlq JuGTJ.ppGlip: 

').tr Tii untlnpwljwQ bqpliflI! L. 'lJlnllJctGbp{! npn2wlt~ 'ldtlwr.m~-
1mGGbp bQ wnw2wgQmti 'lJ1WGQ 1mpwgGh1pu L. oq.lllwq.npbb1pu: U.1'l 
'ldtlwrmra1mGGbJ1I! fiw11.rawfiwpb1m Gt4WU1Wljn4 bwGnrawawan hpljm 
t4wpqwq.m1a JuG'lpf1Gbpp: 

Op/diwi/ I: U.tflifiwlipqwp lippmTJm fuGTJfifl= bGrawr~phGn muwGn11. 
qpnuw2r2~ltGliJ1I! npn2b1 liQ wuwnw1pa wpilwltmr'lra U. tlW1J1P9 
m11.Lnptlb1 ~ tlww .gwpU1bqQ mumuQwu~pb1pu Cipwu{! Qljwlllmu ba, 
Tifl ljwQ u. 4Wlf1P9 ~ tiw1r \llWGn11. pwqtiwrartl m11.~Glip, npnun 
wQgGmti bQ ti~ 2WJ1I! pGw4wqw1pbpntl: (l}TJ.JaP tlrw GpwG{! q.bmu hu U.­
pg ~ lllwGn11. pn1nr bpramq~QbpQ m pGwltwtlw1pliJlI! L. uU1wGmti Glj. 
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Liu qel ·64nmll!J qm]rnfm~ ·Ill.lo ullu~m7 :illtqJl :t'lllu 64llqlltmflm1tmnd 
ull I Jlmlt ull-f 'ull-7 4tnqu lqflpllmZ !JQ laullmlt l!!Jmlln ill.lo 
!)4~mum llu ':t bllmll, :n4utuelllq llmltllqmnqpm lqll111nil :t n1tm111mtnn 
Bnmll!J llu ''lm!J ctnqZ47 :nmnb :t ct111qtn ll,.tu ,!JQ!J41 qmlullu :t l!111qtn 
ctnmll!J ·~mum 6tulq!J~QJ'I 64lltmflmltmnd nmltmelllqy 'nmt111uflmum 
llu ·:t 4lmnmltnm7 :ilyllmtnmnmg J11ultmnwt..1mZ nmtmuflmum 
'I liqmntm Jl1UllqZ4b ·ilullu~my 'l~!J4Jl 64lltmflmltm!Jd lt!J.Jl ntm4Jl 
!J!J. Jl1U!J6!Jm JllUllO lt!J.Jl illlq!) uunmnlU llu 'cl!Jqllumel!J!J.lt c!!)QJI 

::t~ 4nmm4tn illtmnmuq qmfll!J 
llu ':t bllmtn mtnm 'llmbmy 4nmct 4Jl ltn4!Jf1U!J Jlmlt 'lltutllmy 4nmct 4Jl 
,:t mml illtmnmct 4llqnuqum 11. 4llqnelmbmb dllq 6tmtJ :illlmltllqm!)!J.Jlm 
flulqt..1111nil 646nmllu 'l illlq!)4l11uelllq lluflmllmny llulud UU!)mlll ti 
64 l) f\ulqltllmf\el ,f\ultm!JffiU!J. !)ffiJlltllmlllm!J l!J.!Jlllb :f 4lqlimlt ilp1UQ1Ul 
4 llunnt mtnm ·:i~ 111ml illtmnmct 4 liq lltm flmltmnd qelq :ntuteltupllmfl 
nqtnllu n41..tu6llqel!Jil cl!J!J. JllU~llm~mum !Jl.141.t!Jnf tulq!Jmb n4lttuelllq 
gllmltmnqpm UU!)mlll ti 64-n p1uct,mllbllo qmf\l'l., :ill.141.tnnt 1Ul!J.!Jll1b 
!J4U1Uelllq llmltllqm!)q.{lm UU!)mll\ ti 64-n 4J\Q1Ul :t cl111qtn 'llmdm11.111q7 
:n4u1uelllq llmltllqm!J!J.Jlm lqll111nil !J!J. Jltulullu cl!Jmll!J ,illlq!Jc1lqtmfl 
nmtehuullulf1J1m9 lqnnfZudJlil nnhubmlqflmum flulmnmltnmg 
:llmltllq 'l gllmlt ,ll!J.!J4U1U nmbmJlbmd UU!Jmlll ti 64-n nmlt 
llu '!J!J. JllUlllmltn 11.mn illlq!J uunmmu n4lqll4nmnp,umu n bq mllmcJ- :n ltm 
'I 'JI~ t, ,lltmflmltmnd ull-f 'l~!J4Jl 64-n ':t .flit r lltmflmltmnd ull-z 'l~!J4Jl 
64-n ·~mn4llo :nq !Jll!J.!J!)1Utel1Utluflmuqy qmltq 'l~4Jl 4llqlltmflmltm!Jd 
nmnfnmmmtnmpmy illlqflel qmflllb mup 4llqnuqlt'fl 

1·L -~!J 
01 

ti 
I I 

91 

:illlq!J 41..ttuelllq ltun Bmti.11 il liq lltmp.mltmnd 
utm !J!J. p1ullqltmmtn illlq!J ltq um ltn4 '!J!J. !J llqllimp.mltmnd 
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pGw4w4w1pmu bG q.},2bpb1, GpwG12 4wpn11 bG 2wpdtl_bt JJ.blJ.l}, npL.t 
fiwpL.wG pGw4w4w1p. l:ipl:i qp2bpb1 bG 2-pfl pGw4w4w1pmu, WlJ.lW 
4w11n11 l:iG 2wpd4b1 fll:ilJ.l}, 5-pTJ. 4wu 6-pfl pGw4wtlw!P, pu4 l:ipl:i 
qp2l:ipl:i1 bG 3-pJJ.nui' flUUfp 5-pfl, 6-pfl L. 7-pfl pGw4w4w1pl:ip L. wnG: bpp 
tiwtl'41npflmp1wG £!Gpwg12mtl' CipwCi.12 qp2l:ipmu bG npn2w4}, 
pCiw4w4w1pmtl'. fiwtl'wpl:iCi.J;!, np muwCin11Cil:ip£! q.U1Citl_mtl' l:iCi 
pGw4wtl_ WlJI p fiwtl'wp}, Ci fiWUWlJ.lWUlWU}uWCi.TI'l tl_},tiw4mtl': C\.Ul Ci.ti_ lit n4 
npn2w4}, 4},tiw4mtl'' CipwCi.12 npn2mtl' bG 4w1wgCimtl'' wul:iGJ:!' q.U1Gmu l:iCi 
1mbmt1'£!, pb JJ.l:iUf}, np pCiw4wtl_ww qCiwG: 'l.l:inL.u ~q},U1l:iCiJ;!, pb },Ci~U4l:iu 
l:iG fiwCiqmtl' WlTJ. npn2uwGI! (qmgb pwp}, 4w}uwpJJ.G t fim2mtl' 4wtl' 
tl'wuGw4},gCil:ip},g tl'l:i4p Gl:ip12},Ci ow1Ci£!): µw19 l:ipl:i GpwG12 U.-},g f~ 
wtl'bGwl:ip4wp l:ippm11pCi [!GU1pb1m UUfWU1w4 mGl:iG L. qU1Ci4mu bCi npL.t 

i -pTJ. pCiw4wl{w1pnu.r, WlJ.lW lJ.lWpq t, np i -},g A £!GU1ptl_b1},J:! lippm,zf,{1 
I.tu UfliUIJl t 1t,at, wllli{lwlipqwp[!: 

JuGJJ.p}, JJ.p4wb12},g l:itCil:itntl' 1w4wq.nqCi bppm11}, wul:iintl 
fiwu4wCimtl' l:iCiJ:! U.-pg tl'},Ci~L. n U1wGn11 wtl'bCiwl:ip4wp l:ippm11},Ci: 

lfbCiJ;! fiwCiql:ig},CiJ;! 'l-tr OUjUlf,llwg,Jw(l uqqpnz(lpf, wnwf},Ci 
U1Wpp\:ipw4},Ci. 

lwl{wqnzJ(l lippnz,zm gwaqwgw<J li{ipwlippmrz.f, 1Wl/.wqm1aa t 
luuJJ.p}, 1mbtl'wCi£! tl'l:iCiJ:! 4fiwCiqbCit:1' 41m1 wn lfimt JJ.},U1wp4b1ntl 

npn2w4}, qwqwpCibp (tl},tiw4Cibp) L. U1p4wb 4},tiw4},Ci 
fiwuWUf W\llwu}uwCi npn2mtl' 4w1wgCib1ntl (1mbntll{! qU1 Cibtntl )' G2l:i1ntl 
w1Ci w11li11l!, npntl_ Ufl:iUlJ:! t 2wpcttl_l:iCi: U.ul:iCiJ:!, np s q.wq.wial! 
1J.lWU14wCimtl' t n -pTJ. lfinqpCi, b:pb: U.-},g s q.n1mia1mG mG}, n w11li'1. 
1J.lWpmCiw4n11 l:ippm11},. L. qn1mia1mG ~mG}, n -},g w4b1 wri li'l. 
UfWpmCiw4n11 bppm11},: 

U.nwfWP44"'1. wiqnp},ptl'{! fil:ippw4wCi n = 1,2,... wpctb12Cil:ip}, 

fiwuwp JJ.},U1wp4mu t n -pTJ. 41nq},Ci 1J.lWU14wCin11 pn1np qwqwpCil:ip[! 
(tl},tiw4Gbp{!) 1.&. JJ.pwCig},g 1mpw12wGump}, fiwtl'wp npn2mu U.-},g W!'l 
qwq.wial! mwCin11 wtl'l:iCiwl:ip4wp b:pJam'lm bp4wpmp1mGn: U.1q.np},Jatl't! 
G4wpwq.pb1},u 4oq.U1wq.npb4}, CiwL. tl_wpJ;! q.w11w\f!WJ1l!: lfliJ1 JJ.UlJ.lJ;!TilU 
U1p4wb 4},6w4mtl' tlWPJ:!l! U.-},g tl'},G~lt WlTJ. q}l6w~ TIJ1ltt bppm11m 
{!GU1pmp1mGCi t: Lwtl_wqm1Ci tlWPJ:!l! wlfb:GwhJ1~WJ1 UJ1Jtm11m 
{!CiU1pmp1mGCi t: 

U.1u1J.l},un4, muwGn11-qpnuw2pf}l4Cibp}I Ju.GJJ.J!Jll! 1mbh1m fiwl1WJ1 
Ufb:UlJ:! t npn2tl}, q},6w4},g q},tiw4 wCigGb:1m fiW1!TIJ11).W~wGmp1mG{!: 
(!CiU1pqwb 4},tiw4Gl:ip}, fiWfTIP1J.W4wGmp1mGt! U4bU1J;! t ~wqu}I 
41GU1ptln'l wul:iGwbp4wp bpJant'l},G, np{! u4qpGw4wG U. 4},6w4},9 
UlWGmu t JJ.UlJ.l}, tl_bpfGw4wCi A tl_},6w4: U.1ctu UlbuGbGJ;!, pb JJ.W },G~lJ.lbU 
4wpl:i1}, t }lpw4wGwgGbt= 
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U.iq.npppuI! Ul~wpwq.pbtm fiwuwp ubq 1.4b111p bCi fib111lL1w1 

Ci2wCiw4muCibp{!: /n(i) -ml Ci2wCiw4bCip u4qpCiw4wCi q.wq.wppg 

(i.lptiw4pg) n -Jl'l 1.fm11p Ci 1.4w1114wCinTJ. i q.wq.wp{! (tlptiw4{!) 
wubCiwbp4wp bppmTJ.m bp4wpmp1mCi{! i = 1,2, ... ,N, n = 1,2, .•. ,L 

npmbTJ. N -I! 1.[ptiw4Cibpp (q.wq.wpCibpp) pwCiw4Ci t opq.pw,t>mu, pu4 

L -I!' 1.fmttbJlp ppl.[Ci t: \J4wp 7.1-mu N = 15, L = 6: l;j -nl.[ 

Ci2wCiw4bCip (i, j) , WTJ. bTJ.p bp 4wpmp1mCiI! (Ci4w111 bCip, np opq.pw<l>I! 

OJl9P4l ~p 1.4wpmCiw4mu, lL q.wq.wpCihJII! fiwuwpw4w11.[wb bCi w1G~b.u, 
np bpb. (i,j) -Ci WTJ.b.TJ. t, w1.4w i < j ): 

IJ'Jwpq t, np 

/ 0 (1) = 0, J.. (2) = / 0 (1) + 112 = 0 + 3 = 3, 

/ 1 (3) = / 0 (1) + 113 = 0 + 7 = 7, J.. ( 4) = fo(l) + 114 = 0 + 5 = 5: 

U.nw2 pCi 1.fm11p q.wq.wpCib.pp fiwuwp fiw21.[wp4CibpG wl.[wpmy_wb 
b.Ci: U4qpCiw4wCi q.wq.wppg b.p4pnJl'l 41nqpCi ~w1114wCinTJ. nplLt q.wq.wp 
111wCinTJ. bppntTJ.nt hp4wpmp1mCi{! fiw21.[b1pu 4oq.1111.[t.Cip wnw2 pG 1.jrnqp 
fiw21.[wp 4 Cib.p pg: U.1u1.4 b.u, opp Ciw4 5 q.wq.wp mwCinq bp4m b.ppmqp 
4w, npnCig b.p4wpmp1mGI! 

/}1\5) = J.. (2) + 125, Ip> (5) = /1 (3) + l35, 

W!'l hp4m fiCiwpwl.[npmp1mCiCibppg ~bmp t {!Ci111pb.1 wub.Ciwb.p4wp 
bppmqpG' 

12 <s> = max11P>c5>;tP>c5>1 = maxl3 + 5;1 + 31 = 10: 

Umwgl.[wb 10 JaPll.I!, TiflI! u4qpCiw4wCi q.wq.wppg qb.~p :', q.wq.wp 
111wCin11. wub.Ciwb.p4wp mqm utbmp1mCiCi t, q.pmu b.Cip 5 q.wq.wpp 
2r2wCiw4p un111 (2p2wGw4p ut.2 q.wq.wpp fiwuwpCi t): <l,111Cib.Cip 

I 2 (6)-I!: 

/](6) = J..(2) + /26 = 7,/22(6) = /1(3) + /36 = 11, 

/i(6) = J.. (4) + 146 = 8, 

/ 2 (6) = max{/21(6);//(6);//(6)} = max{7;11;8} = 11: 

\JuwCi b.qwCiw4nl.[ 4u111wCiwCip 

Ji (7) = J.. (3) + 137 = 1, J/(7) = J.. (4) + 147 = 9, 

/ 2 (7) = max{/21(7);//(~)} = max{7;9} = 9: 

2-r'l 41nqp fiw21.[wp4CibpCi wl.[wp1111.[wb b.Ci: IJ.CigCib.Cip -~-P'l 41nqp 
fiw21.[wp4Cib.ppG: lJ.1u 1.pnqpG ~w1114wCimu b.Ci 8 L. IJ qwqw13Cib.p{!, 
fituiL.wpwp' 
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/3(8> = maxl1P>c2> = 12<5> +1ss,1P><8> = 12<6> + 168.1P><8> = 
= / 2(7) + '78 ) = max[to + 7,11 + 10,9 + 4) = 21 

/ 3<9> = max11::1)<9> = J,.<5> + 159 ,JP><9> = 1 2 <6> + t69 ,JP><9> = 
= / 2(7) + /79 ) = max(lO + 6,11 + 8,9 + 7) = 19 

q.pbG12 'l-tr fiw24wp4Gb:pr wG11pw11wpa fiwt{wuwpnnl[! n -ri11 
qinqrg (n + 1) -p11 tfimt wGgGb:tm fiwuwp 

/,.n (j) = max [/,. (i) + Iii J: 
iEB(j) 

U.1u1.11hq j -a (n + l)-p11 tfimtr q.wq.wp t. B(j)-U Gw)unp11 tfimthflr 

w1a i q.wq.wpGhpr pwqump1maa t, npnGg fiwuwp (i,j)-a WYJ.b:YJ. t: 
CwpmGw4 ta12 fiw24 wp4 Ghp[!. 

/ 4 (10) = max[/41(10)) = / 3(8) + '810 = 21 + 4 = 25 

/ 4 (11) = max[JJl>(t1),/l2>(t1)) = max(.1;(8) + l1m,/3 (9) + 1911 ) = 
=[21+6,19+4]=27 

/.,(12) = /i9) + '912 = 19 +5 = 24 

.4 (13) = max[/5<1> (13)./5<2> (13)) = max[f. (10) + Liou ./4 ( 11) + Lim I= 
= maxf 25 + 9,27 + 10) = 37 

J;:(14) = max[/s°>(14),fl2>(14)) = 
= max[/4 (11) + /1113,/4 (12) + '1_214 ) = [31,32) = 32 

4,llflfW~bu, fiw24.ta12 muwanq-qpnuw2rifr4Gbpr JuG11rir 
a~w1.11w4p 

/ 6 (15) = max[/5(13) + /1315 ,/5 (14) + '1ml = 
= max[37 + 11,32 + 14) = 48 

U.1uuirun4, 41Guip4.n?J. bppmqm bp4wpmp1mG[1 48 4u t: 
lfbq uGwg q.1.11Gbt pma bppmqrG' wubGwbp4wp tiwGw~wpfi}IG 

q.1.11G4nq q.wq.wpGbp[!: 'l-pw fiwuwp 4wp4mu ta12 fih1.11li.1wi 4bp~: 
q.1.11wb 48 pt{rg fiwGnuf bGJ2 4}19 q.wq.wp[! urwgGn?J. WYJ.b:TJ.r 
bp4wpmp1mG[1 l.i. l.l1WJ1J!b:pmp1mG[1 fiwubuw1.11mu 2ri2waw4r un1.11 
q.pt{wb Ptlr fib1.11: bpb Wl'l b:p4m pt{bp[! fiwu'(!G4Gmu ta, w~w U14_1Wl 
q.wq.wp[! ~w1.114wGmu t wub:Gwbp4wp bppm?J.mG: U.111~bu 2wri<hlb:1n4. 
fiw4wnw4 mqqmp1wup' 4fiwuata12 u4qpGw4wG q.wq.wprG l.i. 4q.1.11Gb:G12 
qiG1.11p4nq 1w4wq.m1G b:ppm?J.}IG: OtuwGnq-qpnuw2ri2r4Gb:p}l JuG11J1Ji 
fiwuwp w1a fib:1.11li.1w1a t' [1,3,6,8,11,13,15): 

lfb:G12 bwGnpwgwG12 'l-tr bqwGw4r l.i.u ur 
wnwaaawfiw1.114mp1wG[!: 8mpWJ2WGi!ntfl q.wq.wpr fiwuwp tmbmu b:G12 
0~1.11ruwguwa JuG'lrfl l.i. 4b:p2mu uuiwamu b:GJ2 fi}luGw4wa JuG'lflr 
tntbntuI!: 
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Opfdlwlj 2: 'iA:if1TJf1nullll:Ipf, pw2/uuwa /ullr,f,p: QbnUwp4nrra1wU 
11.h4wqwpmp1mCW munul'Uwu~pnuJ t hpbp uwuUw61m11.bp~ qbpw4w­
nmguwU JuU'l~Jll!: U.1'1- U~wuiw4~ fiwuwp UwJuwuibuqwo t 6 u1U 
T).pwu: ompwpwU~mp uwuUw61m11~ qwpq.wguwU uiwppbpw4 pUm-

pwq.pqmu t c; owJupnq l.t r; b4wuuinq i = 1,2,3 (uib'u, w111muw4 7.1): 

\,wtuwqbbpj, lltmCiwp4mp1mCi 
111wrpbrw4Cibr lfwuCiw61nu1. 1 lfwuCiw61m11. 2 lfwuCiw61m11. 3 

C1 f I Cz rz C3 f 3 

1 0 0 0 0 0 0 

2 1 6 3 10 1 5 
3 2 8 4 11 - -

4 - - 5 14 - -

U.rumuw4 7.1 

U.nwf~U um11~ O-w4wU owJupbJll! U2wUw4mu ba, np 
uwuUw61m11.mu qhpw4wnmgmu i~ UwJuwuibuqwo: luUT).~pU w1G t, np 
11.h4wqwpmp1mUI! ~huip t npn2~, pb 1mpwpwU~mr uwuGw61m11~ 
fiwuwp ~UipWU Ub.JlT).JlnlU 4wuiwpq~, np~buq~ 6 lltG 'lflWU~ 
uwfiuwUUbpmu uuiwUw wnwqb1wq.m1U b4wumui: 

llwnmgbUp qbJlI! U4wpwq.pqwo UbpflpntuUbp~ pw2JuuwG JuG'lJl~ 
opq.pwcl>I! l.t gm19 uiwUp, np wnwqb1wq.m1U b4wuui~ JuU'l~PI! pb.pqmu 
t wubUwbp4wp m11.~U q.U1Ub1m fiwuwpctbp JuUT).p~U: 

\,wJu' UbpT).pntuUbp~ pw2JuuwU JuUT).~JlI! Ubp4w1wgGhGp 
npn2muUhp~ 4w1wguwU pwquwqmtt q.npo[!Upwg~ lllhu11nq: U.1u 
JuUT).Jl~ fiwuwp uuib11.omu bUp uuiwgwo~U qimtbp: U.nwf~G qinttnnJ 
T).~uiwp4qmu t u~w1U ub4 uwuUw61m11, op~Uw4' 1-[!: lJp4pnpfl qinttmu 
T).~U1wp4qmu t bp4m uwuUw61m11, op~Uw4' 1-[! l.t 2-{!: ~Wf"Jl'l qinttmu 
(ubp op~Uw4~ fiwuwp qbpf~U qimtmu) T).~U1wp4qmu hU 1-~U. 2-pfl l.t 
3-pT). uwuUw61m11.bJl[! u~wu~U: U.11.b'l~ bp4wpmp1mU[! ramuwlllph1~ 

UwJuwq.ob.p~ ~pw4wUwgmu~g u~wuqht~I! r; b4wuui~ ubomp1mGG t: 
l1w~wphUp fibU11.t1wt U2wUw4muUhp[!' 

x 1 - 1-~U qinttmu fiwU14wgqwll UhpflpuwU pwUw4U t 

X2 - 1-~Q l.t 2-r'l qinl[bpmu fiwlll4wgqwll UhJl'lJlUWG pwGw4G t 

X3 - 1-~a. 2-pfl l.t 3-r'l uwuUw61m11.hp~G fiwU14wgi.two wupnri_r 

UbJl'lJlntUU t' x 3 == 6: 

\J2bUp. np XI l.t X2 ·[! wupn'lf rai.lhr hG l.t [!Ul}mUmu bG 0, 1, ... ,6 

wpcthpUhp: \,hpl}pmuGbp~ pw2JuuwG JuG'lJl~ opqpw,1>[1 pbp4wll t 
G4wp 7.2-mu: 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 4'"ll 
\,4. 7.2 

uwuGwti1nu1. bp 1 L. 2 
Xz 

X.1 

I 
I 
I 
I 
I 

"': I 
~I 
-1 
Ji' I 
s' I 
i:: I 
Id I 
j, 
;:3 I 
31 ~, 

I 

3-ri'l lfln11 

x 1 -ti wubCi. uJ, wpdb12J, fiwuw~wlllwufuwCi.nuI b.Ci. opqpw<1,J, 

npn2w4J, qwqwia' (1-0),(1-1), ... ,(1-6) la. b.4wllmlll' 0,6,8, ••• ,8, npCi. 

WJIUlWfiWlUlntll t 4W~{! 0 la. 1-J,Ci. t.fm1tb.J1fi uJ,~h.: 
x 2 -J,Ci. fiwllw~wUlwu]uwGmu b.G (2-0), (2-1 ), ... ,(2-6) qwqwpGbJII! h. 

'lJIWGg fiwllw~wlllwufuwG b.4wunu11Gb.pf!: 4,b.p~w~b.u, x 3 = 6, h. 3-JJ'l 

t.flmimu mGbGp I!Ci.YJ.wllbGf! llb.4 qwqwp: 3·Jl'l t.flm1mu 'lfilllwJ14qn'l 
w'lh'l.GbpJ, unlll qpqwb bCi. qJ,6w4J,g qJ,6w4 wCi.gmuJ,g uUlwgqn'l 
wnwqtqwqm1G b.4wllnunCi.b:J1I!: 
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~~2bgGbG1!, np x2 -I! 2-pT). q,nqnuJ pw2Julf n11. GbpT).puwG J:!WGw~G 

t. 1.1.1w1uwGnlj_, np wnwf~G q,nqmu fiw\ll~wgqb1 t x 1 q.muwp, l.i., 

fib\lll.i.wpwp Xz -x1 ~ 0 l.i. ~wqumu t 2-pT). uwuGwCi1m11.~ fiGwpwqnp 

fiwuwGbt~I! Gbp'lpuwG J:!WGW~J!: U.1'l wGffwlj_wuwpmp1mGJ! fithtwT).pntu 

t opq.pw,1>~ 4wnmgqwbJ:!J!: U.1u1.1.1~unq, Xi ,x1 ,x3 -~ 1mpWJ:!WGllntP 

pm11w\llpb1~ wpdbJ:!~ fiwuw1.1.1w\llwuJuwGmu t npn2w~~ q~Ciw~ 
(q.wq.wp), npJ! UjW\llljwGmu t i = 1,i = 2,i = 3 q,nqbp~g npl.i.t ub~~G: 

i = 0 u~qpGw~wG q,ntll! l.i. qpn q.wq.wpf! T).~Ulwp~qmu bG 
fiw2tl WJ14Gbpf! 1.1.1wpq bgGb1m GUjW\llwljnlj_: 

-RGCiwp4bGJ:! 2-pT). q,nq~ q.wq.wpGbp~ l.i. w11.b11.Gbp~ 

pnqwG'lw4mp1mGJ!: UwfhJwGuwG fiwdw3.w1G x 1 - x 1 dbbmp1mGJ! 

u~w1G 2-r'l q,nqmu pw2Jutlwb Ghp'lJlntdGbpG bG, li. (Xi,X2) W'l h'l.l! 

pm11w\llpb1~ t u~w1G w1G GwJuwq.bbp~ flwuwp, npnGg ~pw~wGwguwG 

bwful!I! i~ q.bpwqwGgmd x 2 - Xi -~G: U.1'l W'l.h'l.~ bp~wpmp1mGJ! 

Gw}uwq.bbp~ r 2 -~ wnwqb1wq.m1G wpcJb{!G t: U.1uUjbu, op~Gw4, br,tb 

Xi = 1 li. x 2 = 5, WIJ.lW 2-pT). q,nqmu pw2Juqwb Gbp'lpntul! 44wq1r~ 

x 2 - x 1 = 4, li. pmnw111pt1~ bG wnwf~G 3 GwJuwq.bhpf!, J:!WG~ np ":~­

Jl'l" GwJuwq.b~ b4wuntl/1{! wubGwubbG t (r3 = 11)' l.i. WT\ t11~G 

qbpwq.plj_mu t 11 u~wqnp: 2-pT). q,nq~ (1,3) w11b11~ fiwuwp 

x 2 - x 1 = 2, pm11w111p ht~ GwJuwq.~b ~4w, WT\ b11~ bp 4wpmp1mG(l O t: 

Xi > x 1 fiw'IIWIJ.lW111wuJuwG w11 b11 qn1mp1mG ~ma~. J:!WG~ np 

qw\llwq.m1G 'lhUjJ:!ntU Xz -(l 4wpn'l t fiwqwuwp 1rGt1 x. -ra: 

'l-cJqwp it G4w111b1, np 1mpWJ:!WGllntP w11t'l 4wUjqwb t npli.t 
Gw}uwq.b~ fib111: lfhp GUjWl11W4(l O "1n11~ 0 qwqwprg ; = 3 lfln11r 6 
q.wq.wp \llWGn'l wubGwhpljwp m11.~G q.111Gb1G t. npr bp4wpmpt1ntGJ! 

wnwlj_bp,uq.m1G b4wum111G t: x.,x2,x3 lflnq,nJuw4wGGbp~ 

uwfiuwGmu~g fib111umu t. np i = 0 lflnttr "O" qwqwp(l i =- 3 lflnttr "6" 
q.wq.wr,t~G u~wgGn11. 4wuw1w4wG m11rG fiWUWIJ.lWlllWUJuwGmu t 
GwJuwqbbpr pm11w111pt.1r fiwuw4gmp1wG(l: 'l-dqwp ~t G4w111L1 uwu, 
np npn2 w'lb'l.Ghp >ha wq11mu 1wqwqnqu 1mbmu q111Gb1m qpw: 
'l-pwGI! 4wpb1~ t ~11r111wp4br OprGw4, i = I u i =- 2 lflnqhpp lfrtl.t 

(0,1) W'l.h'l.l! 4wpb1r t wG111bub1, J:!WGp np x2 - Xi ~ I u1G rirwtJ 

GhpT).pTilll'[! 2-p11 tpnqniu n~ tJr h4wtJm111 ~ti pbpmu. Wll'J qniuwr,(l 
pwqw4wG ~t 2-p'l GwJuwqbp rpw4wGwguwu fiwtJwp: ll.p11J.lrur 
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Wl'J.b.TtCib.pp wCiuib.unuII! qq.w1pnpb.Ci G.qwqb.gG.nuI t wlifipwd\i2U1 
fiw24wp4Cib.pp <'Jw4ww: 

Opq.pw4'{! 4wnmgb.1mg fib.tnn i = 0 qinqp "O" q.wqwppg i = 3 
qinqp "6" q.wq.w,ap up~L. ~\itnQ t q.tnCib.t wub.liwb.p4wp ml'J.pli: 

/; (x,) -n4 G.2wG.w4b.Ci.Q qinqmu x; qwqwp mwG.n'l 

wub.Ciwb.p4wp nt'lnt b.p4wpm,a1ntG.{!: -RwGp np i = 0 -G b.1w4b.mw1pG 
41nqG. t. w~w nb.2m t G.4wU1bt, nri uh.fl fuG'lPPI! nwGqb.g 4b.fll! 
flptnwp44w<'J wub.G.wb.p4wp b.pram'lm fuG'lflliG: U.1Gmnb.U1L. 4wU1WJlb.G.Q 
nw24wp4Cib.pG. (!Utn qinqb.pp' uU1wg4w<'J 4bri~G.w4wG WP'llntG.QGbp]! 
qpb.1ntJ. qwq.w,aG.b.pp 2p~wCiw4Gbflp 4bripG uwumu: 

<l>m1 I: / 1(x,)=/0 (0)+r1(0,.xi),nf1U1bl'J. R1(0,x1)-[! (O,x1) WT\UT\P 

b.p4wpm,a1mGG t (b.4wunttn[!): 4mGbGwun' 

/,(0)=0+0=0. /1(1)=0+6=6, /,.(2)=0+8=8, 

/,(3)=0+8=8. /1(4)=0+8=8, /,.(5)=0+8=8 • 

.f,(6)=0+8=8: 

</Jm1 2: U.1u ¢m1mu, p mwpp.bpmp1mli GwfunJl'lP, fiw24wp4mu 

bfiQ 0-pg upli~L. x2 = 0,1,2,3,4,5,6 p.n1nJ1 qwqw,aGbp uiwfin'l 

wuhG.whp4wp m'lflGb.p[!: 

'l,4wtnb.GQ, nri upG~L. X 2 q.wq.wra UIWfin'l wubGwbp4wp b.pfitnll'J.nl 

ub.<'Jm,a1mGI! nwqwuwp t upG~L. Xi qwqwp wub.Gwbp4wp nt'lnt 

uh<'Jmra1wG.[!' q.muwpw<'J (x1 ,x2 ) w'lli'I.P bp4wrimra1mG[! L. 4b.J194w<'J 

Wlfl q.nniwp p UWQUpumu[!' [!UUI p.ntnJI JanLUWtnJlbtp Wl'J. b.Jt fib.Jlp. 
U.u4w6[! 4wpb.1p t wpU1wfiw1U1b.t ubq fiw1mGp wGflpWflWfltl 
fiwqwuwpuwG up~ngn4. 
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t~ (x2 ) = max{/,. (x,) + r2 (x1 ,x2 )}: 
(x,.x1 ) 

U,p111mGQr.tU 4mGb.GwGQ' 

/2(0)=0+0=0 

/~(1) = max{O +0,6 +O} = 6 

/ 2 ( 2) '--= ma:1{0 + 0,6 +0,8 +O} = 8 

_/ 2 (3) = max{O + 10,6 +0,8 +0,8 +O} = to 

/ 2 (4) = max{O + 11,6 + 10,8 +0,8 +0,8 +O} = 16 

/ 2 (5) = max{O+ 14,6+ 11,8+ 10,8+0,8 +0,8 +O} = 18 

{ 2 (6) = max{O + 14,6 + 14,8 + 11,8 + 10,8 + 0,8 + 0,8 + O} = 20: 



C.GT1-<u1lfqwb raqb:p{! tJt!GilL fiwllw1..4mwufuwG q.wq.wra mwGnq 
wub:Gwb:plfwp mqm b:plfwpmraimGG b:G: lJ.111 pqb:pp oq.mwq.npoqnni b:G 
fiWfTifl'l tf,nqnni fiw2q wp lf Gb:p lfwmwpb:1m fiwuww 

(/)mf .?: 't.,wJunp'l tfim1}, GtiwGmra1wup u},G~li x1 q.wq.wra lllwGnTJ 

wub:Gwb:plfwp mq},G npn2nq wpmwfiw1urnt,-a1mGli I. 
/ 3 (x3 ) = max {/2(x2 ) + r3 (x2,x3 )}: 

(x1 ,x2 ) 

l.w2qwplf}, Wfl'llntGJ;!mu umwGmti hGp 

/ 3 (6) = max(O + 5,6 + 5,8 + 5,10 + 5,16 + 5,18 + 5,!0 + O)-= 23: 

l,wqwq.m1G mq},G (GwJuwq.ob:p}, fiwuu,lfgn1ra1mG11 l qU1Gl.i1m 
fiwuwp qb:p~},G q.wq.wra},g b:U1 b:G 2wpdqmu 11t1..4}, ulfqpGwlfwG qwq.wra' 
fi},2b:1nq fiwuw1..4wmwuJuwG q.wq.wraGb:p}, fiwtiwpGhp{!: I ,w4wq.m1G 
fiwuwlfgm~1mG{! 1-},G uwuGw61m'l.}, fiwuwp J-1111 lllwppbpwlfG t, 
2-r11}, fiwllwp' 2-r'lI!, 1L 3-p11-}, fiwuw.p' Gm1G1..4b:u 2-p11-I!: IJ1..4wuqt1}'lp 
wnwqb:1wq.m1G b:lfwummI! 23 u1G 11rwu t: 

§ 2. 'l-}lGwtf}l~ llpwq_puwG mwppbpp - 2 

I. rhuwGnq-qpnuw2pf},lf Gliylfl li. Ghflt'lpnttiGlipt, pw2JuuwG 
JuG11},pGb:p}, 1mMwG 'lrmwplfqwo b:qwGwlf[I fiGwpw4npmra1mG t 
mw1},u pwgwfiw1mb:1 ').lJ-},G pGnpn2 fiwulfwgmra1mGGbp. 

• b:plfm T1-b:t4J;!mti t1 fiwG'lrl4b:gt,Gp qt,tiwlf flwu'4wgmra1wG[!. 
TiflI! pGmpwqpqmti t npn2wlft, tJ,n41ntuwlfwGGlip}, l.t 
utwpwub:mpb:p}, ti},fngnq, 

• tf,nq},g tf,nq wGgGb:tm fiwuwp ram!1Wlllflht'1 4wpqt1wlfhp1..4)1 
(1momuGb:p},) mwpphpwlfGlipt,g pGU1ph1 ut,w1G tihlf[l. 

• npn2mll lfw1wgGb:1m Wfl'llntGpmti lfwlllwpqmti t wGgn11J 
fiwfTifl'l tf,m1},G 1..4tumlfwGn11 tit, Gnp qt,tiwlft,, 

• npli.t q},6wlfmti q.U1Gqt1m Gwtuw1..4wU1umra1mG[1 ~t, wq11mu 
wutwq.w npn2muGbp}, lf w1wgtiwG qpw, 

• npn2m\1Gbp}, lf w1wgtiwG G1..4wU1wlf p qt,tiwlf t, 
tJ,ntJ,nJuwlfwGGb:pt,g lfwfuqwo t,G~ np G1.4wU1wlfw1t,G 
,l>mGlfg},w1t, 01..4mt,tiwgmtiG t: 

P.Grab:pgn11I! 1..4b:mp t I!G11mG}, w1u n~ tut,uU1, t,G~-np ~wtf,nq 
wGnpn2 uwfitiwGmuCihpCi m 1..4G11muCibp[l, npnqfililllli 'l,lr-G pG11qplfmti 
t n~ ut,w1G Ju},um uwrab.tl'wU1}'llfwlfwCi dliwlfhp1..4muCihp. w11li 
fib:mwqnmn11}, 41npiiwnmra1mG[l l.t pwGwlfwGmra1wG[l ~fiwlfwun11 
fi G w pw um mra1mCi Cib. p: 
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Uurnpli. 41npclbG52 uwGpwuwuGtq ').tr-}1 fi}luGwpwp U1wppbp{!' 
4J16w4. 41m1. qwpqb1w4bp~, l{Wfl(! fiwu4wgmp1mGGbp[!: 

'-J.f,tiwfr '-lJifiw4}1 uwfiuwGuwG fiwuwp u}lop}1Gw4 unU1bgmu ~4w: 
'l-w '\.tr-ti li'I.WCiw4r T).ct'1wpmp1wup la. GppnpbG uwfiuwCiqn'l 
fiwu4wgmra1mCi t: '-l}lfiw4{! ~b\11(! t Ci4wpwq.pb1 w1Ci~}lut, 
41n41np.1.w4wCiCibpt, L. ~wpwubU1J1bJ1'1 ut,ingnq m w1Ci~t,ut, 
uwGpwtiwuCimJit1wup, np fiCiwpwqnpmra1mG uU1b'l.ll'1'1 4wmwpb1m 
I! Cirawg '14 lip 4I! CiU1pwGi;1w1'1 Ci fiw2q wp 4Cibp[! L. mCibCiw1m T).JlWCig 
q.CiwfiwU1w4wGCibp[!' 1wqwq.m1G qwpqb1w4bp~ q.U1Cib1m fiwuwp: (!uU1 
fo-wfiw1'1, fibU1u1w1 bp4m fiwpgbpt, ~wU1wup.1.wCiCibp[! 4wpnri. bG oqCibt 
w1q fiwu4wgmJit1wG ~wpqwpwGuwG[!. 

] . fi(i~~b"u t WpUlWfiWl\lll{TilU 4W~[! 4"nt\bpp Upfu: 
l.. fi"Ci~ mbqb4wU1qmra1mCi t ~b\11(!, np~buqt, npL.t 41m1mti 

Jitnll1WU1pb1'1 npn2mu[! 4w1wgqt,' wnwCig uurn1q.b1m Ciwfllnpq 
41m1 bpmu I! CiqmCiq wb npn2muCibpt, ram11wU1pli1'1mra1mCi[!: 

<l>mr l..winpq fit,tiCiwpwp fiwu4wgmra1mCi[! npn2muCibpt, 
4w1wgtiwG 1tnJ1ll[!CiJitwgt, mpnfimtiG t 41nqbpt, ((!wnbpt,): tt,Gmti bu 
bpfwCit,4 qb~(!bp, bpp qpwG(! wG;Jt,~w4wGnpbCi pfllmu bCi flluqpt, 
T).Jll{Wll(!pg: Opt,Ciw4, 41m1bp bu opbp[!, wtit,uCibp[! 4wti U1wpt,CibpJ!' 
mGmbuw4wG pumuati fllCiqppCibpt, fiwtiwp, wpmwqpwCi(!t, JitTI'fl.WJ14UWCi 
fiwinpT).w4wCimra1mCi[!, npn2mtiCibpt, 4w1wguwCi p.1.CiT).pp mpnfimti[! 
bCipwfllGqppCibpt, L. wnCi: l.,wtiwfll 41m1bpl} uU1wgwlJt,Ci bCi: 

<l>nq l.t qt,fiw4 fiwu4wgmra1mCiCibp[! uhpU1npbCi 4w~qwlJ bu 
u}lu1wCiy fitm: I .ti Ci.mu tCi T).h~(!bp, tpp CiuwCiwmt,~ qt,fiw4Citp ti 
fiwtiw4gmra1wCi ti}lingnq 4wpt1'1 t uU1wGw1 41m1bJ1[! L. T).pwGg 
fiw~nr'lw4wGmra1mCi{!: Opt,Ciw4. opq.pw,1,t, fiwuwp CiuwCiwU1t,U; 
qt,fiw4G~p tCi w1Ci pn1nJ1 s q.uiq.wraGbp[!, npnCig fiwuwp u4qpCiw4wCi 
q.wq.wr.tpg s wubuw2wm wri.bfl.Gbp ~wpmGw4nri. m'lm wri.bri.Cibpt, 
(!WCiWlt[I k t, k '-= 1,2, ... : 

C wm 4wp L.np t Ci1•1L. 41m1 hp ti (!WCiw4{!: <l>mm ~b\11(! t 1'1Ci'1 
uqli~lrnl1 G. np fiCiwpwqr pmra1mCi mw o~m t,uwgmul! 4wmwpb1 ~wpq 
l.r1wGw4nq L. p.1.muw41b1 pwpri., bp4wp li. fiwfiwp.1. mCit,tiwum 
fiw24 wp4Cihp pg: 

1~ Uif11/h1wf/lif1UJ, npn2nul, i/_wpp: 4-ui Ciq b1ni.l npn2w4t, qt,fiw4mti' 
fiCiwpw4npmJit1mCi 4w wGgGbtm UlWppbp fiwpli.wQ q}lfiw4Gbpt,. npnG(! 
pCinpn2mti bCi qwpqb1w4bp~{!: Spqwb q}lfiw4mti npn2w4}1 
q wpq b1w4bp~}1 l}CiU1pmra1mCi{! 4wCi'1wCibCil! WlT). q}ll'iw4t,Ci 
fiwuw~wmwufllwCin'I. npn2uwQ 4w1wgmti 4wti 1mllmti: 

\,2bG1i, np wtibQ ut, q}lfiw4}1 fiwtiwp [ICiri.mliqmti t [!UT).wubG[I tib4 
npn2mu (i.lwpqb1w4bp~): 
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4,WJIJlI! wubG ufl tlfl6w4fl ffWUWJI (!G\llfll{Wll l{WJ1tlb1w4bJ1~bJ1p 
pwqump1mGG t, bpb 'lJIW WJl'llntfinmu umwGmu bGn u4qpGw4wG 
qp6w4flg Tj.b~p 'lP\11Wfl4tln11. qfl6w4(! mwGn11. m11.fl: 4,WJIJlfl 
qGwffwmw4wG{! Wl'l m11.m llJ14WJlmp1mGG t: 

8J1\{wll qfl6w4fl ffwuwJI 1wl{wqm1GG w1G l{WJIJlU t, TIJlfl ffwuwJI 
[!G\IIJll{Wll m11.flG wubuwbJ14WJIU t: 4,WJIJlti w1u uwffuwuntU{! oqmw­
qnJlllqmu t w1u JuG'lflJIGbJlfl ffWUWJI, llJIP TIJ1n2muubJ1fl 4w1wguwa 
qnJlll[!upwg{! l)f'i\11Wfl4\{ntu t u4qpuw4wGflg (wgfl41fl4 OJlqJIW,l>ntu 
w11.b11ubJ1fl u1wnubJ1fl m11.11.mra1wup) 'lli~fl \{bJ1fuw4wa tlfl6w4 (mb'u, 
G4WJI 7.3w,p): 

J 8 16 2-J 

6 

~~--7r-~~~~~---
9 10 19 

Ci4. 7.3w. 4.WJ"112li Cit.lnL2 opruw4 I-mt.I 

3 10 16 26 
0 

1 

3 ~ 
Ci4. 7.3p. LwitwqnLJU itwr12 opruw4 1-nuJ: 

1,WJU 4'1J1wnmp1mu mGfl uwL. l{WJll!fl ub4 WJl uwfiuwumu: 4,WJIJ;!I! 
wubG ufl qfl6w4fl fiWUWJI {!U\llfll{Wll l{WJ1tlb1w4bJ1~bpfl pwqump1muG 
t. bpl:i 11riw WJ1'l1munmu umwumu bun mJll{wll l{fl6w4flg 11t~ti 
ql:ipfGw4wu qfl6w4 mwun11. m11fl: 4,WJll!~ quwfiwmw4wuI! GnJ1~9 w111 
nt'l m bJ14WJ1ntpJmuG t (m b 'u, G4wJ1 7.4w,p ): 
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16 

10 
G4. 7.4w. t.l,wp12r GtJnt2 oprGw4 1-nttJ 

41 ]6 16 20 

7 

12 
G4. 7.4p. LwqwqntJG qwp12 orrGwlj 1-nttJ 

'l-'CJ'-}I wnwCiclCiwfiwui4ntp)ntCiCibJl}lg ub4Ci ti. w1Ci t, nJl 1wtlwq.m1Ci 
tlwJl~ q.u,Cib1m fiw2tlwJl41! 4wrb1}1 t 4wuiwrb.1 }1Ci1U4bu u4qpCiw4wCi}lg 
Y).bU4}1 tlbJlf}ICi tl}l6w4, W)CiU4bu q fiw4wnw4 nup1.ntJ&)WUJ! (u,b.'u, Ci4. 7.5): 
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3 5 10 16 26 
2t--~-- •"\-~--';..;;.._~~-w, 

10 
G4. 7.Sw 



"· 

41 

42 10 
G4. 7.Sp 

Our1nf11Jw1mpJwli ul{qpmlip (,nwpplipwl{ 21: 8mpwnwGllni 
tlrtiw~r fiwuwp q.n1mp1ma mar u~qpGw~wa tlrtiw~rg W)'l tlr6w4~ 
pbpnTJ. 1wqwq.m1G qwpg: 

0U{mf,uw1mp1wli ul{qpmlip (,nwpplipwl{ 3): Lwqwq.nl)G qwpi; 
l,,. oduiqwb t w1a fiW\ll~Tilft)WUJ!, np rCiiuirura ti. trGr s tlrnw~ 

',; l •. 

,; fiw~TIJl'l npn2muGbp[! Ujb\llg t 4wquba 1wqwq.m1G qwpg[! s -r fiWUWJI 
Oui\llruw1mp1wa u~qpmGgGbpr uwpbuw\llr~w~w 

at..w4bpUjntU[! fiGwpwqnpmp1ma t \llWtru U\llWGWt ~b1uwC 
wG11rw'lwJ1a fiwqwuwpmuGbp[!: 

IJ.liTJf1WTJWf1iJ fiwtjwuwpm,Jlifip: 4, bp[! 'lr\llWJI 4q U. 

OU!\llruwguwG JuG11rpGbp[! G4wpwq.pqmu trG 

11 = max(/; +Iii), j = 1,2,3, .•. , N - 1 
1E8(J) 

wG11pw11wpa fiwqwuwpmuGbpr ur~ngnq: lJ.Ju\llbTJ. 11 -U j = 1, ... ,N -

u~qpGw~wa tlrtiw~rg flbuir j tlrtiw~ \IIWGTI'l wubGwbp~Wfl Til'll 

ubbmp1mGCi t, ru~ BJ= {i/(i,j)-a WTJ.h'l t}: q.npbGw~wani 

fiwG11ruimu bG auwGw\llrlll WGflflWflWfla fiwqwuwpmuGb1 
U.Gq.JlWflWfla fiwqwuwpmuGbpr ~wnmgqwbg[! Ubfl\llTIJlbG ~wuil{wb 
OUj\llruwguwG u4qpmGgGbpr fib\11: 

U\llnpL. ~wnw2wp4qr w1q.nprpu, np[!, oq.\llwq.npbb1nq wGrulU 
11wra fiwqwuwpmuCibp[!, q.\llGnuJ t opq.pw,l>mu wubGwbp~WJl Til'l.~I 
lfbal! ~bCipWflpbG12, np opwq.pw,1>[! opgr~l ir uiwrmGw~mu, W'l.hl 
Gbpr bp4wrmp1mCiGbp[! ni pwgwuw4wCi pqbp bCi, q.wq.wpCibp[! fiu 
\Jwpw~w1qwb bCi 1,2,3, ... , N · pqbpnl{ w1Ciuibu, np bpb (i,j)-G W'l.b 

t, WUjW i < j: lJ.1q.nf1rp\Jr w2fuw1nwGJ2r [!Cipwgiim\J lTilJIWJ!WCillTilfl 
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qwqwp (j = 1,2,3, •.. ,N) Ci24.nuI t v1 pqmf. w1Ci i.ftn}uljmu t 

wiqnpfipufi w2}uwlllwGJ:!ti J:!GpwgJ;!mu L. w1qnpfipufi wqwplllfi U4wfif!G 
1-fig j qwqwp lllwfinq wutGwtp4wp mqm tp4wpmp1mGG t: 

~limwfJwf1a llrzllwfi w1qnf1f,pll 

-Rw11 I: tltpgGtGJ;! v1 = 0, v,. = -- ex:, k = 2,3, ..• ,N, j = 2: 

-Rw11 2: j qwqwp Ulllfinq !TilflWJ;!WfiHntP (i,j) wri.tri.ti fiwuwp 

J:!GllmfitGJ;! vj:=max{v;,v; +l;j}: 

-Rwu 3: bpt j = N, w1qnpfipuG wqwplllmu t w2fuwlllwGJ;!J:!: 

l,w4wnw4 1ltU4J;!TI1U 4.tpgGtGJ;! j -a fiw4.wuwp j + I L. 4.tpwllwnGwGJ;! 

J;!Wll 2-tiG: 

IJ.f,mnrzmpJmfi: bp4pnf11l J;!Wllmu vj-G i.ftn}uwpf!Gqmu t 

V; +Jij -nq, tpt WJfi utb t V j -fig: lJ.iqnpflpufl W}U J;!W!l{! 4WlllWp4_mu t 

qwqwp Ulllfinq JntflWJ;!Wfillntfl wri.tTJ.ti fiwuwp, [!fill npmu 
fiwutuwlllmp1mGJ:! 4wlllwp4.mu t J:!Ulll j -ti wtinTJ. fiwuwpGtpfi: 

U.1qnpfipufi ufifngnq qlllfimu tGJ:! wutGwtp4wp tppmTJ.m uMmp1mGJ:!: 
OpU4tuqfi qlllfitGJ;! tppmTJ.mG U4Wlll4wGnTJ. qwqwpGhpJ:!, wGfipw<tt2lll t 
1pwgmgfii fif)2t1 wutGwtp4wp tppmTJ.fi 4wqunTJ. WTJ.tTJ.Citp{!: liwGq 
iWnCit1n4. llPW 4wquw4tpU4uwG tTJ.wCiw4Citpfi 4.pw' J:!CiptpgnTJ.fiCi 
}unpfintpll tCiJ;! lllWlflU llf!Utl [7]: 

U.1<tu 1lfilllwp4tGJ;! Cim1Ci fuCillfifll! 1mbnTJ. ut4 wn w1qnpfipu, npllltTJ. 
4wlllwpqmu tCi Cim1G qnpbnTJ.mp1mCiCitp{!, pw1g wu 
fihppw4wCimp1wup: 

nl,Zf,,Z U,Z lfw(i W[qnf1f,p,J. 

-RwJJl:tltpgGtGJ;! v1 =0 L. v,. =-ex:, k=2,3, •.. ,N-1, i=l: 

-Rw11 2: i -rll qwqwpfig llTilflU t4nTJ. 1mpWJ;!WCillntP (i,j) WTJ. tTJ.ti 

fiwuwp J:!CillmfitCiJ;! vi:= max{vi, v, +Iii}: 

-RwJJ J: bpt i = N -1, w1qnpfipup wqwplllmu t w2}uwll1WCiJ;!J:!: 
l,w4wnw4 1ltU4J;1mu i -a 4.tpgGtGJ;! fiwqwuwp i + 1 L. 4.bpwllwnCiwCiJ;! 
J;!Wll 2-tiG: 

l,wuwllflb1n4. mTJ.f!TJ. L. fiw4w1lwp3. UTJ.UWCi w1qnpfipuCibpJ:!' 
fiwunqqmu bCiJ;!, np J;!Wll 2-ti 2Cinpfifi4. llPWCiJ:! twU4tu lllwppbpqmu bCi 
fipwpfig, fiu4 fiw24.uwG llltuwG41mCifig' itG lllWflpbpqmu: OtTJ.f!TJ. 
UTJ.UWG w1qnpfipumu WTJ.bTJ.GbpJ:! llfilllwp44.mu ta w1G qwqwpGbpfi 
fiwuwp, npnGg 1w4.wqm1G ntTJ.fiGbpJ:! fiw1\11Gfi bG, w1uf!GJ:!G i qwqwpfig 
llTilflU b4nTJ. WTJ. hTJ. GbpJ:! fiw24. wp4Gbp ti fifiuI! ta: f1u4 fitlllWTlWf13. 
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UJJ.UWCi w1q.npflraumu WJJ.UJJ.Cihp{! TJ.Jluiwpyqmu hCi w1Ci qwqwraGhpji 
TilTJ.TJ.TilJalW'll'p, npnGg fiwuwp 1wqwq.m1G mJJ.pGhp{! 11hnuu fiw1uiGj1 2hG: 
U.1TJ. uihuwCi41mCijig mJJ.Ji'l UJJ.UWCi wiq.nppJaU{! Ciwfu{IGU1pl:qj1 t u 
fiwpuwp t 4j1pwnh1 TilJJ.J'ICihpfl pwqumra1wCi gwCiywgwo 4wnmgqwogj1 
TJ.humnur: 

2. lfhp mum'll'Ciwuflpwo opj1Ciw4Cihp{! fiCiwpwqnpmra1mG hG U1w1Jiu 
clL.w4hputh1 CiwL. 'l-tr-j1 hJJ.wCiwyflCi pCinym2 npn2 opj1Ciw2w41mra1mGCihp 
(uih'u, wJJ.1muw4 7.2): 

tuallrr q.npb- <l>mt '-l,wp4.l.tw4l.p~ tlJ16w4 
[!G.pwg (tmbnu!) 

muwG.n'l.- tiwuitinr- I op fiwtnrll pG.w4w- fiwG.qplj_wGhtm 
qpnuw2r- rimp1mO. qw1pp [!0.111pmp1ntG.[! 4w1r 
ir40.t.rr 
juO.l'}pp 

o.t.rllrmu- 0.1.p- uwuG.w- uwuuw61nt'l.P fiwlilljwgij_wb 
Gt.pp l'}pntuO.hpp tijnt'l.hpp 111wpphpw4p GhJ11lJ1UWG 
pw2tuuwO. J!W2juntu QWU.Wlj[! [!0.111pntpJntG.[! QWU.Wlj 
tuo.llr r (1)(1,2) 

(1,2,3) 

W'l.JntUWlj 7.2 

U.1du uuiwCiwCig wCi'lJlWTJ.WJlcl fiwqwuwpm'll'Cihpji pGflfiwCimp 
uihug{!: liwuiwpbCip fibuil11w1 Ci2wGw4muCihpf!. 

s - n -pTJ. 41nqj1Ci utwuiywCinJJ. qj1tiw4j1 q,n41nfuw4wCi. 

S 11 -n -pTJ. q,nqj1Ci utwuiywCinJJ. pn1np qjitiw4Cihpj1 pwq umra1mG. 

d,, -n -pTJ. q,nqmu {ICiuipqwlJ qwpqh1w4hJ1ut (npn2mu 1, 

D11 (s)-ram11wuipb:1Jl qwpqb1w4hpU,thpj1 pwqumra1mG[1 -~ 4.jit'iw4j1 

fiwuwp, 

r,, = r11 (s11 ,d11 )-b4wuuij1 ,1>mCi4gj1wCi, npCi u111wg4.mu t .\,, 
qjitiwynur d II npn2mu 4w1wgGb1Jiu, 

J,._ 1 = t 11 (s,.,d,.)-qj1tiw4j1 clL.wq,nfump1wG ,1>mCiygjiw, np~ 

uj1p1gnq npn2qmu t uipqwb qj1t'iu..4j1Ci li {ICiUlpqwo 
qwpqh1w4hputf1Ci flwuwutwuiwufuwCin'l qj1t'iw4: 

flpn2muCibpj1 4w1wguwCi q.nplJ{ICipwgfl ufubuwCi Cihp4w1wg4wo t 
Ci4wp 7.6-mu: 



d,, d.-1 d, 

, . , . ', 
4\ntl Sn-I -• 4\nll Sn' s, - lflmt ---. -- ---· - .. :: I I I 

n n-1 - 1 

r,, rn.l r, 

1 • 
tft4 QWll 

' 
( n-1 ) lflnq tp • 

+ 

G4. 7.6 

\,~wUlw4w1rG ,l>mG4grw1r wpctbpf! n -pq lflnqrg urG~L. wnw~rG 
qinq f!G4wo fiwUllf.womu fiw4wuwp t ub4 J;!Wllr9 U\llWg\f.wb 

rn (sn ,dn) b4wu\llrG q.muwpwo uGwgwo (n - I) qim1hrrg U\11Wg\f.n11. 

G~wUlw4w1rG 4'mG4grw1r wpctbJ;!I! 

ln(sn)== opt lrn(sn,dn)+ln-1(Sn .)), 
d 0 ED0 (>) 

Ot'lr'l. U'l.UWG wiqnrrraur fiwuwp fiw2lf.wp4f! 4WUlWf1\f.ntu t 
ft' 12' ... 'IN fiw~npqw4wGmp1wup, ru4 fiw4wqwpa U'l.UWG 

w1qnpryaur fiwuwp' IN' IN-I'" ... J; fiw~npqw4wGmya1wup: 

{!Gf.trzuuwG uf.tqpmlipf!: µbpqwo oprGw4Gbpf! pwgwffw1um1u bG 
'l-lJ-r pGnpn2 wnwGaGwfiwUl4mya1mGGbpf!: l..r2bGp, np muwGn'l.Ghpr 
JuGqpmu ~wfiwG~lf.mu tr npn2b1 urG~L. "15" qwqwya \IIWGTI'l. 
wubGwup4wp bpfant'l.nt ubomya1mGf!: U.1u JuGrirrl! tmbbtnt qin)uwpbG 
ubGp 1mobgrGp wlf.btr f!GqfiwGmp )uGqrp. q.UlwGp 1 qwq.wyarg qb~r 
J!TilTifl qwqwyaGbpf! UlWGTI'l. wubGwbp4wp bpyam'lrGbpf! L. urw1G 
lf.bp~ntu UUlwgwGp ubp )uGqpr tntbntllf!: lfbGp 4rpwnbgrGp [!GIJrzuuwG 
uf.tqpmGp[!, nrr ruwU\llf! fibUlL.1w1G t. JuGrirrl! 1mob1m fiwuwp 
aL.wlf.nplf.ntu t Gm1GwUlr~ o~UlruwguwG )uGqrpGbpr pwqump1mG, 
nprG ~WUl4wGTITJ. pninr JuG11-rrGbp[! 1mob1ru U\llWGntu bGp GwL. ubp 
)uG11-rr tntOntU(!: lJ.uqwO(! wuqmqilf.mu t fibUlL.!Wl unUlbguwup. 

Of wf.tli1.nw1f,G /ufiTJ/lf1fi l!filtrz ul/m rl t oU/u,firlwguwfi /ufiTJ/lf1fibpf, 
pwqum~Jwfi ubp, u. Jmpwpwfi).Jmp l/f,6wf.tf, Rwuwp 1nu}l/mu t 
wnwfidf,fi /ufiTJ/111: 
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Uu1/mifmul: 'l-U h11.wUw4nq JuU'ltipUhp 1moh1m fiwuwp fiwpuwp t 
oq.uiq ht J;!Wll hp ti fihui L-1w1 fiwinr'lw4wUnqa1mUtig. 

1. tua'ltifll! uipnfiht hGpwJuG'ltiJlGhpti' 1.pn11hpti 1,2, ... ,L: 
Z. UwfiuwGht qtinw4'[! pUmpwqpn11. 5 qh4uinp'(!. uwuGwqnp 

'lhummu w1G 4wpn11 t 1tiGht uh4 1.pn1.pnfUw4wU: 
.t U.uhG 1.pm1ti fiwuwp uwfiuwGht qwpi.J.h1w4hpt.4hpti 

(npn2muGhpti) Dn(s) pwqump1mG1! n = 1,2, ... ,L: 

4. Opn2ht s i.J.tinw4mu d 1mouwa fihuiL.wGQnlj_ uuiwgi.J.n11. 

rn = rn (s,d) wGutiiw4wG h4wuuiti ,l>mG4gtiwG: 

5. Opn2ht s i.J.titiw4mu d 1momu 4tipwntqmg fiwinr'l q i.J.tinw4 

uuiwGw1m aL.w1.pnJump1wG ,l>mG4gtiwG' q = t(s,d): 

6. q.ph1 Abt uwUti wG'lflW'lWfla fiwlj_ wuwpmuUhp'[! 

Fn(s) = opt lrn(s,d)+F,.~1(q)]-fiw4W'lWfla u11.uwa w1qnpti-,auti 

'lhl4Qntu, L. 

/,,(s) = opt lrn(.5,d)+ /,, 1(q)]-m11.ti'l. u11.uwU w1qnpti1&t1ti 'lhl4Qntu: 

7. Oquii.J.h1n4 lj_hp'(! phrillwo m11.ti11 (fiw4W'lWfld.) u11.uwa 
w1q.nptipuhGptig' tmbht ot.4ui},uwguwG JuG'ltifll!: 

lJ'h4 wGq.wu I.tu G2hGJ;!, np tiGl!GtiG 'l-lf-G n~ ph ot.4111tiuwguwG, wn 
"uho" JuG'lp}1 1momul! uti Jumtlp "tpnJ;!p" JuG'ltifl Ghp ti fiwinp'lw4wG 
1mouwa fiwGq.hgGnri hriwGw4 t: 

fJ.t:wmpuGbpf, pw2/wlwG /uGTJftfll!= Swppbpwf/ /: lJGpw'lpliGQ 
\llplj_wo t n~ 4-lr fih111L.1w1 JuG'lliPtf 

n 

z = L./1 (x1 )-. max 
J I 

n 

La1x 1 :5: b, a,> 0, j"' 1,2, ... ,n 
J I 

x, ~ 0, x,-wupnT]_)l t, 

0.1) 

TifllllUJ'\ f -'[! gwG4wgwo wnn11 ,l>mU4gtiw t, tiu4 a 1 -a j = l, ... ,n u b -a 
111p4wb ubomp1mGGbp bG: 

(3.1) JuG'ltiPI! ub4 uwfiuwGwqiw4munq wupn111wpti4 opwqpuwG 
JuG'llifl t: (3.1) 1111:iupti JuGl'J..tiflGhp wnop1w1nuJ fiwtiwJu hG fiwG'ltil4mu, 
optiGwlf tiGpGwiatinti pbnGuwG JuG'llifl(l: 
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brat (3.1) JuCi'lJlP Ci1.4w1nwlfw1],Ci ,1,mCilfg],wCi 1],Cib.Jl q.nq.wl.[nJl, l.t xi 

tfintfinJuwl(wCiCib.Jlp tl.JlW 'lJltl.Wll a],Cib.Jl WUJ!Til'J.~ 1],Cit.1m ll!WlUWCi'[!, 
Wll!W w1Ci 4WJll:itli tJl 1mllt.1 l,wq.pwCid]l pwqUWll!Wlllti4Cib.Jlp 
l:il'J. wuwlfnl.[ l.t 1wl.[wq.m1Ci l)b.t4pmu fi UWflW4 TIJl 4lti Cib.Jl TIJITI2b.t up 
TIJll.ttigt Ulb.l'J.WlPCi UWJ2Updmup 1.fb.111: 

lJ,Ci2m2111, 1.fwJlb.tti qi Ciwl.t tfinJlilbt 0.1) JuCi'ltiJlI! tntllbt' fiw2t1.ti 

~wnCibtntl x J wdpn11.t 1],Cibtm 1.41•t1uwCi'[! l.t 1mMwCi x; WJldbpCihJlI! 

41nJ1wgCib1m lltiingnq u1nwCiw1 JuCi11J1ti un1nwl.[nJ1 tmllmul!: Uw1.tw1Ci 
4wpt1ti t pbJlbt OJlpCiwlfCibJl, TIJl W!'l un1nwl.[nJ1 1mllntu'(! Cim1Citiulf 
fanl!lWUlJll:ilti HtiCip la. I.fwd llfall JuCi'lJlti UWfiuwCiwqiw4m\JCibJ1tiCi 
pwl.[WJlWJlP ti, w1.4w 2h11.mu'(! Ci1.4w1nw1.tw1tiCi ,l,mCi4g]lw1ti 1wl.[wq.n11Ci 
WJldbppg fiCiWJlWl.[TIJl t, TIJl 2WUI UblJ tti!iti: 

\.,4wJ1Wq.JlbCi12 ').l:J' h11.wCiw4nl.[ (3.1) JuCi'lJlti tmllmu'(!: 
\.,wJu' fiwdw1.4w111wuJuwCi uwu21nwpti '[!CitnJ1mra1wCi utiingnl.[, 

uJ,2111 1.fwJlhtti t hCipWJ\.Jlbt, nJl JuCi'lJlP pn1nJ1 fiw1111Citi ll!WJ1wub1nJ1hJlI! 
wupnl'J.~ ratlhfl hCi: bCipWJ\.JlhCi12' (3.1) JuCi11J1ti Ci1.4w1nw1.tw1],Ci 

,l,mG4gpw1ti wnwtlh1wq.m1Ci WJldllJ2I! fiwl.[wuwJl t z • -ti, w1utiCip(i' 
n 

z· == max {L/j(xi)}==F11 (b), 
X1 ,X2 •... ,x. j=I 

n 

TIJlUllll'J. "[. a 1x J ~ b. xi -Ci n~ pwgwuwlfwCi wupnl'J.~ pl.[hJl bCi: 
jcl 

\.,4wJ1Wq.JlbCi12 12wnhJ1p w1Ci fiw~nJl'lW4wCimra1mCi'[!, nJlti lltitngnl.[ 

4wrhtti t nJ1n2h1 z· -I!: U.nwi],Ci 12wnmu nJ1n2hCi12 z Ci1.4w1nw1.tw1],Ci 

,1,mCilfgtiwiti wnwqh1wq.m1Ci wpdbpCi ul.tbnwll xn-ti fiwuwJl: 'llwpq t, TIJl 

x., x 2 , ••• , xn- t qinqinfuwlfwCiCihpti WJldb12CihJl'[! 1.fwJuqwlJ 1.ftJ,CibCi x,, -ti 

II 

WJ1dt12tig: L Ji (xi) ~mCi4g],w1ti wnwl.[ h1wq.nqCi WJldllJ2I! 4ttiUti 
j~t 

11-l 

In (xn) + max L Ji (xi): x:-ntl Ci2wCiw4hCip xn -ti w1Ci wpdhJ2'[!, nJlti 
.r1•···,x11-1 j=l 

fiwuwp 
II n-1 

max Lf/xi) = fn(x:) + max L.IJ(x1 ): (3.2) 
.r1,.r2,···,x• j-;;;1 .ra,.rz, ... ,x._ I j=l 

(.,.2) WJlU1Wfiw11nmp1wCi uh~ In (x:) q.mUWJlhtJ,Ci UWJ2Upumuti 

ll!WJuwCi],g wnwCioCiwgqhg, pwCi], np CiJlW WJldhJ2I! 1.fwJul.[wlJ ~t 
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uGwgwb Xi,X2,••• ,xn-1 41nqmfuw4wGGhp},g, npnGn ~hUlQ t 
pwl.j_wpwphG 

n 

"I:,aixi~b-anx: (3.3) 
j=I 

uwfiuwGw41w4uwG}!: n1u111}, (3.2) wp111wfiw1111mra1wG hp4)1TIJ1'l q.muw­

ph1m wpdhJ!l! 4wful.j_wb 41},G}, u},w1G b- anx: uhbmra1mG},g, w1u},GJ;!G' 
n-1 

max "I:,Jj(x) = F,,_ 1(b-anx:), 
.X1,.r1,···,.x,._, j:::::l 

(3.4) 

l!li'l npmu uwnu},untU}! npn2t1.wb t f!UUl w1G~},u}, X1 ,x2,•••,xn-l 

41n41nfuw4wGGhp},, npnGJ;! pwl.j_wpwpmu hG (3.3) ~w1uwG},G: U.1ctu 

hGraw'lJ1hGJ;!, TI)l Fn_i(b -anx:) <1>mu49},w1}, wpdhJ;!I! npn2t1.wb t Xn 

41n41nfuw4wG}, w1G wupnru~ wpdhJ;!Ghp}, fiwuwp, npnGg 'lh~nmu 

0 ~ anxn ~ b u. x n -I! WUJ!TITJ.~ t: 
n1u111}, wGu},~w~hu u111wgqmu t, np 

1: = max{/(xn) + Fn-l (b - anxn)}, 
"• 

npmhJJ. 

xn = 0,1,2, ••• ,[b/anl, 

},u4 [b I an )-nl.j_ G2wGw4qwb t b I an rat.I.}, wupnJJ.~ uwul!: 

(3.5) 

(3.6) 

'1Gi~hu hpu.ntu t (3.5)-},g, z • -I! u u},wctwuwGw4 x: -I! tl.hr~wl.j_np 

fiwuhuw111uwG hJJ.wGw4nq fih2111mra1wup npn2t1.mu hG, hrah 

Fn-l (b -anxn) <1>mG49},w1}, wpcthgGhpf! fiw1111G}, hG (3.6)-nl.j_ npn2tl.nJJ. 

4h111hp}, fiwuwp: ShuGhGJ;!' },Gi~hu 4wrh1}, t fiw2tl.h1 Fn I (b - anxn) -

I!, hpp Xn = 0,1,2, ..• '[b I an I: (3.4) wp111wfiw1111mra1mG1!, f!UUl np}, 

fiw21.j_1.j_mu t Fn-t (b-anxn) ,l>mG49},w1}, wpdhQI!, 4wph1}, t q.rht Gwu. 

w1u~bu' 
n I 

Fn_,({) = max "'[./1(x1), 

TIJ1U1UTJ. 
n-1 

X1 ,X1 1 , •• ,X,..1 j -1 
0.7) 

2. a jx i ~ {, xi -a "i pwgwuw4wu, wupnJJ.~ rat.I.hr hG: (3.8) 
j=I 

(3.7)-(3.8) fuG'lJ1P flh111 qwptl.btntl. 6},2111 Gm1G J.ihr~. },Gi~hu (3.1) 
tuG,ip}, Rb111, 4mGbGwGJ;!' 
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"-l 

F"_ 1(i;) = max L[/"_ 1(x" 1)+F" 2(i;-a"_ 1x"_ 1)), 
-"•-I j=l 

"-2 
F" 2 (i;) = max L/j(xj), 

X1 ,X2,···1X•-l j=I 

bflp .xp x2 , ••• , x,,_ 2 lfinlfin}uw4wGGhrl! pwqwflWJlnuJ hCi 
,, 2 

Lajxj $ i;, xi -wupn'lf j = 1,2, ... ,n- 2 
j=I 

uwfiuwCiw\fiw4nuIGhf1pCi, }lu4 x"_ 1 \fin\fin]uw4wGn 4wf1n'l t l!fi'lntfih1 

u}lw1G fihmL.1w1 wupn'lf WfldbgGhfll!' 

x"_ 1 = 0,1,2, ... ,[i; I a"_iJ: 

U.1u~}lunq, htah mGhGw1}lGg F"_ 2 (i;) '1,ntG49Jtw1Ji WfldhgGhp 

npn2w4}1 4hmhp}l fiwuwp, w~w 4fiw2qh}IGQ Gwli. F" 1 (i;) 

'1,mG4g}lw1}l wpdhgCihfll! uhq fih\llWQflQfl"'l 4hmhpmu: 'uuwCi 

q.nf1bn'lntfa!ntCil! 4wpnf1. hCig 4p4Ght F"_ 3 (u),F,,_4 (8), ... li. w11Ci F 1 (p) 

4>mCi4g}lwGhp}l fiwuwp, npmh'l 

F;(p) = max ft (x1), (3.9) 
x, 

}lu4 Xi = 0,1,2, ... ,[p I aiJ: 
U.1u l!Citawggntu uhCig um}l~qwb hGtaW'lflntU t},Gg, nf1 fiGwpwqnp 

t ~(Y;), i=n-1,n-2, ... ,2,1 '1,ntG4g}lwGhp}I wpdhgGhfll! fiw2qh1 

nf1n2w4}l 4bmhpmu: Uw4w1G pwqw4wCi t G4wU1ht, np (3.9)-}lg WJl'lhCi 

l.jwf1h1}1 t fib2\llntfalWup fiw2t!h1 F1 (p)-l!, w1Cimfihmlt 

F2 (y2,),F3 (y3 ,), ••• ,F"_ 1(~)-l! li., qhpfw~hu, : 0 -l!, htah fiw1mCi}l hCi 

(3.9) luli'lJlti fiwuwp p lfinlfin}uw4wCi}l tamnwmflhtli wpdhgGhrl!: U.1u 

fiwpg},Ci 4wCi'lrwnCiwCig Ph fih\lln, }lu4 u},Gi Wl'l 'l}l\11Wf14hCig 
k 

F,.(i;)= max Lf1 (xj),k=1,2, ••• ,n 
-"1,-"2,···•-"t j=I 

'1,mCi4g}lwCihp}l fiwfnr'lw4wGmr,,1mGI!, npU1bfl uwgu}lumul! nrn2qmu t 

I!UUI ni pwgwuw4wG wupn'lf xttXi•···•xk \fin\fin}uw4wGGhp}l, npnGg 

pwqwpWflntU bu' 

" Laixi $ i;, xj -G "i pwgwuw4wG wupn'lf tat!hr hG, 
j=I 
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uwfiuwCiw-qiw4ntu'Cihp}1Ci: 

'l\wpq t, np wCiu'}lfwu.ihu 4wph1~ t npn2h1 F1 ({) ,1>mCi4g}lwCi, }1u4 

u'Ciwgwb Fk ({) ,1>mCi4g}lwUhpU WJl'lhCi 4wph1}1 t fiw24.t1 
k-1 

Fk ({) = max[/k (xd + max L /1 (x1 )) 
Z. X1,X2,···,.X'.t-l j=l 

WCi'lJlW'lWflO pwCiw3.uhp}1 oq.Ump1wup, npuih'l Wf uwu}l hp4pnp11 
q.nuiwph1m wnw4.h1wq.m1U wpdhp{! npn24.mu t WJGu.i}lu}l 
¢n-qinfuw4wGGhp}1 fiwuwp, npnGp pwqwpwpmu h(i 

k-1 
La1x 1 ${-akxk, x 1 -wupnri.f, j= 1,2, ... ,k 
j =l 

uwfiuwGw-qiw4muUhp}1U, w1u}1UpU' n~ wn }lG~ t, pwa F,. 1 ({-akxk): 

U.1uu.i}lun4.' 

Fk ({) = max[/1r (x1r) + Fk-l ({- akxk )I, 

hpp xk = 0,1,2, ... ,[{/ad, u, fihuiuwpwp, z' = Fn(b): 

U.1du gnljg uiwG.p, ph (3.1) fuG'lJl }1 x;, x;, ... , x: 1w4.wq.m1Ci 

1mbmu'£! }1G~1.4hu 4wph1}1 t npn2t1 4.hpumu Ci4wpwq.p4.wll 
q.npbn'lmp1mUUhp}1 }1pw4wUwguwa £!Gpwgpmu: \_,wfu fiw24.mu hCip 

F1 ({) ,l>mU4g}lw1}1 wpdhpGhp£! { = 0,1, ... ,b 4huihpmu' 

Fi(,;) = max Ji (x1) (3. t 0) 
x 1 c{O,l •... ,({/a 1 JI 

pwUw3.u}1 oq.Gmp1wup: 

bph .i-1 ({)-m.(_ U2wUw4hUp (3.10) fuG11p}1 1w4.wqm1Ci 1mbmtI{!, 

UlUjW fi({) = fi(x1({)), {=0,1, ..• ,b 4Cihp4w1wg(ihCig 0.10) fuG11p}1 

pn1np 1mbmu'Ghp£! {-}1 uiwpphp wpdhgGhp}l fiwuwp fihuiu1uq 

W'llTilUW4}1 uihupnq. 

t; ,.~ ({) x, (t;) 
0 ,.~ (0) x, (0) 

I F; ( 1) .i-,(1) 

..... . .... ..... 
b F; (b) x,<h> 

wrumuw~ .\ 
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IJ,1CimfibU1u., oqU1qb1m! wGJJ.pwqwpd pwGwduJ,g, fiw2qbGg F2 ({) 

,l>ntuligJ,w1J, wpdbgGbJl[l qwpd1w1 i; = 0,1, •.• ,b 4hU1bpnuJ' 

f~(i;)= max {/2 (x2 )+Fj(i;-a2x 2 )} 
x1 <-{O.l, ... ,(~ln1 II 

pwGwdli.nq: U4Gfiw1U1 t, np 

/2 (0) + F1 (i;) 
/ 2 (l)+Fi(i;-a2 ) 

/2 ((i; I az D + F1 (i; - oz (t; I Uz)) 

(3.11) 

iaqhppg wnwqh1wqm1G[l npn2nuI t pCi.i~bu F2 (i;) ,l>mG4gpw1J, wpdb­

P-[l, w1G~bu ti x 2 41mtrnJuw4wGJ, 1wqwqm1Ci. i 2 (i;) ubbmp1mG[1: U1u-

111tri fiwp4 t G2lq, np F2(i;) ,l>mG4gpw1J, wpdbgGbp[l fiw2qh1pu wG­

fiptudh2U1 tp F1 (i; - u2 x 2 ) -J, wpdbgGbpG mGbGw1 upw1G x 2 -p w1G wtJ­

pn11~ wpd-UQGhpp fiwuwp, npnGg ~G4wb bG (O,(i; I u2 I) up~w4wmmt1: 

llw4w1G gwGJ, np [IU\11 bGpwqpmp1wG a 2 ~wpwubU1J1[1 Gm1G~bu wtJ­

P"'l~ tp. w~w wupn11~ 4tJ1Gp Gwla. (i; -a2x 2 ) -[I: ~hUluwpwp, F1 (i;) 

,l>mGl19J,w1J, w1G wpdbgGbp[l, npnGg I w111muw4mtJ qpqwb bG 

i; = 0,1, ..• ,b 4bU1bJ1p fiwtJwp, pwqw4wa bG, np 4wpn11wGwGg fiw2qh1 

F2 (i;) ,l>mG4gpw1p wpdhgGbp[l i; = 0,1, ... , b 4hU1bpntu li. 1 w111muw-

4 p G fiwuwGtJwG w111muw4 4wqubG12 Gwli. F2 (i;) ,l>mG49J,w1J, fiwuwp: 

tlq w1uUfbU, fiWfTIJlflWJ!WJl fiw2qh1nq F3 (i;),F4 (t;), ••• ,F,.(i;) 

,1>mG4gpwGbpJ, wpdbgCi.bp[l li. GpwGg fiw'1WUfWU1WuJuwGn11 

x 3 (i;),x~(i;), ..• ,x,.(i;) -.Jwpupumup 4hU1bJ1[1 i; = 0,1, .•• ,b wpcthuG.hpp 

fiw-.Jwp qbpfWUfllU 4WJ1TI'l "fi(ig fiw2qh1 F,.(b) li. G.pwCi. fiWUWUfWVIWU­

JuwG.n11 x,,(b), npnG.p fiwqwuwp 4tJ,GbG (3.1) JuGTJ.JlP G.UfWU1w4w1J,Ci. 

,1>matrnJ,w1p wnwqh1wqm1G z· wpctbgJ,G. li. Wll'J. JuG.TJ.JlP 1wqwqm1G. tmb­

uwG x: J!W'lWTJ.JlPiPCi.: OpUfbuqp qU1G.bG.p (3.1) JuG.TJ.Jlti 1wqwqm1G. 

1mb-.JwG. x: i,x: 2 , ••• ,x; J!WTJ.WTJ.JlPiUbJl[l, G4wU1bG.p, np hpp WJlTJ.hG 

n1in2qwb t x:-[l, -.JG.wgwb x 1 , x 2 , ••• , x,. 41n41nJuwlfwGCi.bp[1 UfhVlp t 

pwqwpwpbG., pwgJ, wtJpmu 1pGh1n1 Ufw1tJwGJ,g, Ciwla. 
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n-1 

'f.ajxj ~ b-a,.x: 
j : 

(3.12) 



n-1 

uwfiuwGw41w4uwG1!' L Ji (xi) ,1>mG4gpw1pG wubGwubb wpdbJH! 
j=I 

fiw11.np1J.b1m 1.4w1uwGnq: Uw4w1G (3.12) uwfiuwGw41w4uwG l').b1.412mu 
n-1 

max L/j(xj) = Fn_,(b-anx:) 
%1,X1,···,X11-I j=l 

(3.13) 

muuip, oq.uiqb1ntl Fn-t (~) ,1>mG4gpw1p fiwuw1.4wuiwuJuwG 

wrumuw4pg' wGupiw1.4bu (3.12) pwGwat..pg 4npn2bGJ2 x:_, -n: '"uuwCi 

l').WUlTITt.ntPlntGCibpm.[ 4npn2bG12 x:_ 2 ,x:_ 3 , ••• ,x; wpcJb12Cibpn' 

i-1 
• ~ (b ~ • ) . 1 2 1 Xn-1 = Xn-i - ~an-pXn-p , I= • , ••• ,n- : 

rO 

U.1u1.4punq, n 41n41nJuw4wCiCibpnq (3.1) JuGTJ.flP 1wqwq.nqCi 
1mbmun npn2b1m fiwuwp wGfipwcJb2ui t 1mbb1 Cim1Ci uip1.4p ut4 
41n41nfuw4wCinq fuCirt-pflCibp' iCiw1wb l.[bpfwl.[np, uw4w1Ci pwqupgu 
wGq.wu: 

Swpphpwf./ 2: U.1cJu l').pUlWfl4liGJ2 1-pCi q.1Juti § 4-mu plipl.[wb 

nbumpuCibp}, pw2JuuwCi JuCirt-PflI!: ~},2bgCibCi12, np Cipw 
uwpbuwuip4w4wCi un1J.li1Ci mCip fibuit..1w1 uiliUJ2I!· 

P, (x,) + Pi (Xi)+ ... + PN (xN) ~ max , 

c1(x1)+c2(x2)-+ ... +cN(xN):,;; k, 

0 ::;; Xn ::;; b, xn -'[! WUJlTITLf t, n = 1,2, .•• , N 

k -Ci u. b -Ci uipl.[wb utbmp1mGCitp 1:iCi, en (xn) ,1>mCi4g},wCilip'[! Tii 

pwgwuw4wCi 1:iCi L. '[!Cil').ntCimu 1:i(i WUJlTITt.f wpdli)2Cibp, '[!Cil'). npnu.i 

cn(O)=O, Pn(xn)-1!' Pn(O)=O, n=1,2, ... ,N 1.4w1uwCiCilippCi 

pwl.[wpwpn11. gwCi4wgwb ,1>mCi4gpwCitp bCi: 
bCipwri-ptCi12' wpri-tCi pnfJ.wp4l.[t1 t I-pg u},Ciil.t n -1 

wpuiwri-pwuibuw4'[!: ~bnCiwp4mp1wCi uipwuwri-pmp1wCi uiw4 4uCiw 
pCii-Tifl y 12wCiw4}, ioq.111wq.npbl.[wb nbumpu: (!Cil').mCimu hCip, np w1Ci 

wupn'lf p},l.[ t, pwCip np nbumpuCibp'[! oq.111wq.npbl.[mu hCi 
wupn11.fw4wCi uwubpnl.[ L. wn4w t O:,;; y:,;; k wCifiwl.[wuwpmp1mCi{!: y 

12wCiw4p nbumpu'[! Cim1Ci1.41:iu 1.4li11112 t pw2Jub1 n -pg upCiiL. N 
fiwdwpCibp}, WfllllWTJ.flWCiJ2 pnfJ.wp4b1m fiwuwp: '"v2wCiw4liCip 

/n(y)-nl.[ w1Ci wnwl.[t1wq.m1Ci b4wuntU1'[!, np y 12wCiw4p nbumpup 

241 



pw2}un11lpg 4Wfl h1p t UlllWCiw1 n -}lg u}IG~li. N WfllllWl'}.flWGp 

pn1\Wfl4h1pu: luGl'}.ppG w1G t, np IJ.lUlllp t qlllGht / 1 (k) uMmp1mG{!: 

f. (k) -G qlll Ght m fiwUWfl IJ.l hlllp t 1mbh1 N · (k + 1) pwGw4 p }u.Gl'}.}lfl Ghp' 

/,.(y) wpdhpGhfll! fiw2tl.h1m GUfWlllw4nt(_ n = 1,2, .•• ,N li. y = 0,1, .. ,k: 

U.1ulJ.lpunt(_, 4PflWnmu hGp l!G41\UuwG u4qpmGp{!. u4qpGw4wG }u.Gl'}.JIP 

/ 1 (k) wnwtl_h1wqm1G h4wumlll qlllGh1m fiwuwp 1mbmu hGp N ·(k + 1) 

fiwuwGuwG {!Gpwgp4 }u.Gl'}.pflGhp: 
Bm19 lllwGp, np uhp }u.Gl'}.}IJII! phpt(_mu t gp41 ~IJ.lWJ1mGw4n'l 

qpw4>mu wuhGwhp4wp nt'lm }u.Gl'}.Jl}IG: OplJ.lhu t(_}ltiw4 tl.hflgGhGp 
(n,y) qmiq{!, "fll! IJ.lWui4hflntU t w1GIJ.lpU}l pflWl'}.flntp1mG, hflp 

wGfiflwdt.2ui t pw2}uh1 y upwt(_nfl nhumflu n -pg upG~li. N 

fiwuwpGhp{!' WflUIWl'}.flWGp pn'l.Wfl4htm fiwuwfl: U.1'llJ.lPUP 
uwfiuwGuwG 11hlJ.lpmu wGfiflwdh2lllmp1mG ~4w }luwGw1, ph pG~IJ.lhu 
hGp fiwuh1 (n,y) t(_ptiw4pG: U.1ulllh'l y -I! t(_ptiw4p 1.pmJm}uw4wGG t, 

pu4 n -r:( t(_ptiw4 p UjWflWUUUlfll!, "fl gm19 t uiw1}lu 1.flm1p fiWUWfll!: 

S,.={(n,y)l.v=O,l, ... ,k} t(_ptiwl.jGhfl}l pwqump1mGG t n-flll i.Jim1mu: 

luGflflnlU wGgmul! l.jWUIWfltl.mu t (n,y) t(_ptiw4pg (n + 1,.z:) t(_ptiwl1, 

nflUlhTJ. z = y-c,.(x,.) P"l"fl pmnwlllflUlP x,. wpdhpGhflp fiwuwfl: 

(n,y) 1mpwpwGumfl qm1qpG fiWUWIJ.lWUIWU}uwGhgGhGp Oflqflw<l>p 

qwqwp[!, "flpg flnlflU l.jqw W'lh'l.Ghflp up fiwt(_wpwbm, "flnGgpg 

lnlflWpw(i~_lntfll!, pG~UjUU tl.hfll! G2tl_hg, 4fiWUWIJ.lWUIWU}uwGp x,. -p 

( 0 ~ x,. ~ b .... wupn'l~ t) JanlUWlllflUlP nflli.t Wfldhp}l .... 4ulllGp 

(n + 1, y - c,,(x,.)) qwqwp: U.'lh'lli hfllfWflmp1mG1! p,.(x,.) t: luGl'}.Pfll! 

phflt(_mu t (1,k) u4qpGw4·wG qwqwp}lg u}IG~li. (N + 1,.z:) qwqwp 

uiwGnTJ. wuhGwhfllfWfl ntTJ.}IG qlllGhtntG, nfllllUTJ. Z -I! wqwui 

i.pni.Jin}uwl.jwG t li. qfln t, hph l!Gl'}.ntGb.Gp, "fl k pwGw4}1 nhuntflUG 
wupn1J.~mp1wup Ujhlllp t UIJ.lWnt(_p 1,2, ••• ,N fiWUWflGhflntl 

WflUIWl'}.flWGp pnl\Wfllf til}lu: (!Gpwg}ll.j }u.Gl'}.}lflGhflntU z -I! gm19 t 
lllw1pu ~oqlllwqnflbt(_wb nhumpu}l pwGwlfl!: 

U.1ctu a1.ti.u4hflUjhGp {!Gpwg}ll.j }u.Gl'}.}lflGhflp l'}.WU}IG UjWU14wGn'l 
}u.Gl'}.Pfll! l.t WGl'}.flWl'}.Wfla fiwt(_wUWflntUGhfll!= luGl'}.}lfll! at..wl.jhfllJ.lUlnl 
fiWUWfl UjWfiwG~t(_mu t nfln2wl.fp fiGwpwulllmp1mG: ').w t 
UfWllltiwnGhflpg uhl.fl!, "fl t(_}ltiwl.j li. 1.flm1 fiwul.jwgmp1mGGhflG mGbG 
Wll'}.IJ.lpU}l 4Wflli.nflntp1mG, li. }u.G'lflli 6}12\ll l'}.JlqWbUI! l.jw}uqwb. t 
1.{ptiwl.jGhpp li. i.Jintthflp 1!Glllflmra1mG}lg: 
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91.tw4bpufbGp J!Gpwgr4 fuG'lrJIGb:pr flWurG UfW\114wGn11. fuG'lrJII!: 
'-lwub:Gp, TIJI n Wfl\llWflflW\llb:Uw4r9 X,. urwi,lnp Wfl\llWflJlbtf! 

pmnwmphtr t, hph c,.(x,.) ~ y, 0 $ x,. ~ b l.t x,.-I! WUJ!TI'lf tartl t: 

Spi,lwb y-r fiWUWJI p,.(x,.)+ f11+1<y-c,.(x,.)) ub:bmp1mGJ! fiwi,lWUWJI t 
w1G b:4wumrG, TIJI 4wpb:1r t U\IIWGw1 y pwGw4r nb:umpur pw2Jumur9 

n -rg urG~l.t N Wfl\llWflJIW\llb:uw4Gb:p pn11.wp4b:1m fiwuwp: tiu4wUjb:U, 

p,.(x,.)-I! UUfWUi,lhtrJ! b:4wummG t, TIJI umwgi,lmu t c,.(x,.) pwGw4r 

nb:umpur bwfuurg l.t x,. pwGw4r Wfl\llWflJIWGJ! pn11.wp4b:1ru: lfGwgwb 

y- c,. (x,.) pwGw4r nbUTILJIUI! Ujb\llp t \llflWUWflJltlr (n + 1)-rg urG~l.t 

N fiwuwpr WJIVIWflJIWGp pn11.wp4b:1m 1wi,lwq.m1G \IIWJlpbpw4rG: f).tJ 
WGflJIW'lWJla fiwqwuwpmuGbpf! 4trGb:G 

/,.(y)= max{p,.(x,.)+/,.+ 1(y-c,.(x,.))}, y=O,l, •.. ,k 
Osx.sb 

n = N, N - 1, ... ,1 : 

lJ.GflJIWflWJla fiwqwUWJITILUJ! 62uwprm t Gwl.t n = N + I flb:Ujpmu, 
b:pb pwqwpwpqmu b:G fN+t(y)=O, y=O,l, ... ,k wnG~mp1mGGbp{!: 

UpwGp ur2m 4wG, b:pb: utw1uwGw1,lnp1,lmu bGp, np k pwGw4ti 
nbUTilJIUI! wupn11.imp1wup UUjWn1,lmu t 1,2 ... ,N fiwuwpGbpn1,l 

Wfl\llWflJIWGp pn11.wp4b:1m fiwuwp 4wu (N + 1)-Jl'l uuiwgwbtiG 
Wfl\llWflpWGp ~r pn11.wp41,ln11.t: l,wi,twuwpmuGhpr fiwuw4wpq.{! 
1mlli,lmu t fibmwflwpa 11'1.uwa w1q.nptiputi utifngni,l: 

l,b\llWflWJlii u11.uwG wiq.nptipun1,l nbumpuGbpti pw2Juuwa JuG'lrti 
1mbuwG {!Gpwgpmu wGflJIWflWJlii fiwi,lwuwpmuI! 1mbi,lmu t n -ti 
Gi,lwqn11. fiWfTIJlflW4wGmp1wup: U.1utiGvG' 1mrwvwGliTilJI 
y = 0,1,2, ... ,k wpdbvGbpfi fiwuwp fiw21,lmu t.Gv IN (y)-{!, WJGmfibmli 

IN 1 (y) -I! lt w1uutbu 2wpmGw4 ufiG~lt f. (k): 

U.GflJIWflWJlii fiwt[wuwpmuI! 4wpb1ti t 1mbb1 Gwlt m'lti'l u11uwG 
w1q.nptip_uti utifngn1,l, vwGti np b1Gb1nt[ w1G 41wumfig, np n~tiG~ 
~WJIUlWflflbtru n~flG~ ~ti bwfuui,lnuJ, fibuiuntU t 

/ 11 (0) == 0 lt /,.(y) ~ l,.(y+ I) 0.14) 

wGfiwi,lwuwpmp1mG{!, pn1np n -ti fiwuwp n = 1, ... , N : 

lflwRb:umwqnprlwO /uOrJfifl: tJG~wrlJlhGv' mGb.Gp npn2w4fi 
UlWJITI'lntfbJWUJ! uti UjWfihum, npUlb'l 4wpb1ti t l4WfiUU\IIW1,lnpb1 tiG} np 
ub4 uibuw4fi wt4pwGp: lflwfiwG11t[mu t npn2h1 uit[1w1 wt4pwGpfi 
t4wfib.umw1,lnpuwG, t[w6wnpfi li q.GuwG (wpuiw11pm~1wG) WJCit4fiuti 
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-qwpp, np \llp-qwb N · <twuwCiw4wfiw\114wbCibpt, (\flnttbpt,) {!Cipwgpmu 
u\llwgtln'l b4wunt\lll! it,Cit, wnw4biwq.m1Cil!, bpb fiW)\IIGf, bCi 
t4wfibu\llmu bJ'\wb wt4pwCipt, u4qpCiw4wCi \.4W2WPI! li. -qwtiwnpt, m 
q.Ciuw(i q.Cibfl{! {!U\11 \flnqbpf,: 

\,wJu 4w\llwp bCip fib\llli.)Wl Ci2wCiw4muCibp{!, 
b - t4wfibu\llf, \IIWPTIJ'\Tilft)ntCil! 
V - t4wfibU\IITilU bJ'\Wb u4qpCiw4wCi l.4W2WPI! 

C; - i -rfl. \flnqmu Wl.4flWCipf, q.Ciuw(i q.f,Ci{! 

P; - i -rfl. \flmimu Wt4pwGpt, -qwtiwnnt, q.fiCil! 

x; - i -pfl. \flmimu q.Ci-qwb wt4pwCint, nwCiw41! 

Yi - i -pfl. \flmimu -qwtiwn-qwb wt4pwCint, nwGwlfl!: 

~w24t, wnCibCin Ciwla., np 
1. i -pf}. \flnttfi -qbpfntU t4wfibU\llntU bJ'\Wb l.4W2WpCibfll! ~b(i 4WPTIJ'\ 

it,ubi w-qbit,Ci, pwCi t4wfibu\llf, b \IIWflTIJ'\Tilft)ntCiCi t (i = 1,2, ... ,N): 

2. i -pfl. \flnqmu qwtiwnqwb wt4pwCint, nwuwlfl! ~t, lfwpn'l 
w-qbit,Ci it,ubi, pwCi (i-1) -pfl. \flnttf, qbpfnu.r t4wfibu\llmu b'lwb 

wt4pwunt, pwCiwlf Cit: 

3. q.Cii.j_wb lfwu -qwtiwn-qwb wt4pwCint, x; li. Yi pwCiw4CibpCi wubCi 

ut, i lflnttmil n~ pwgwuw4wCi bCi li. pw-qwpwpmu bCi 
i 

1) v + L (xi - yi) ~ B, i = 1,2, .•. ,N 
j, I 

i-1 

2)y; ~v+ L(xi-yi), i=l,2, ... ,N (3.15) 
j=I 

J)x, ~O,y; ~O, i=l,2, ... ,N: 

tiu4 bpb N -pfl. \flnttf,Ci fiwuwt4w\llwuJuwCin'l l!Cifl.fiwCimr 

h4wunt\lll! Ci2wCiw4bCip ·rN -ni.j_, wt4w JuCifl.pfi Cit4w\llwlfw1t,Ci 

<1>mCi4 g t,wCi 4lfi Cit, 
N 

'N = L ( p j y j - C j X j ) 
j=I 

(3.16) 

li. t4b\llp t q.\llCihl (3.16)-t, trwput,umul! (3.15) uwfiuwCiw\flwlfmuCibpt, 
fl.bt4pmu: ').U wCif1.pWf1.wpa pwCiwtlli.bpf,g oq.\llqbim Cil.4W\llwlfn4 

fl.fi\llwplfbCip <1>mCi4gt,wCibpt, {/; (v)} fiw~npJlw4wGmp1mCi1!' 

gwCilfwgwb n~ pwgwuwlfwCi v -t, fiwuwp, npUlb'l 
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I 
fi 
r: 
'I 

J,ul.f x;,.Vi -I! pwqwJlwrmul bG (3.15) 1.14w1dwGGbJ1}lG: 

bJlp i = l • lf ntGbGwGp 

fi(v) = max(p1y1 - c1x 1 ) 
x 1 >0 

Xi~ 0 
0 s .V1 s v, 

fibUllA.wpwp' 

/i(v) = P1V: 

bpb i ~ 2, WU4W 

J;(v) = max(P;Y; -c;X; + J;_ 1(v +x; - Yi)), 
x,,Y, 

np\llbTJ. uwpu}ltlntd{! 41G\llpqmu t fib\111A.1w1 \ll}lf1nt1pmu. 

0 s .Vi s v; xi ~ O; v + xi - Y; s b : 

bpb G2wGw4bGp 

v+x; - .Vi= u, 

WU4W (3.20 )-{! l.f q.Jlq}l fib\11 k}Wl 31,.nq. 

J;(v) = max (tp;(u,v) + J;_1(u)), 
O<:w$8 

Tifl\llb11 

'Pi (u, v) = max[PiYi - C;X;), 

bpp 

v + x, - Y; "'u. Yi s v, X; ~ 0, Y; ~ 0: 

(.U8) 

(3.19) 

(3.20) 

(3.21) 

(3.22) 

(3.23) 

(.3.24) 

(.US) 

np1.14buq}l npn2bGp 'Pi(u,v) ,l>mGl.fgrwG, wGfipwctb2ll1 t q.ll1Ght 

(3.24) q.ow1rG ,l>mGglfrw1r uwpuruntt1I! (3.25)-n4 npn2ttnrt nirtr'l q.or 

fiwlll4wor 4pw: lJwlfw1G bpp Os us V, W}'l fiwlll4wor ow1rwlfhlllhf1[1 

l.ftrGbG (x, = 0,y, = v - u) -I! 1A. (x; = u, Y; = v)-'[l: t;4 11wGr np q.ow1rG 

,l>mGl.fgrwG rr wnw4b1wq.m1G wpcth11I! 1.fwpnl'J. t riGrtntGbt urw1G 
fiwlll4wor ow1rwlfbl1lbpmt1, w1.14w 

tp,(u,v) = max(p,(v-u),p;v-c;uJ: 

l1u4 hph Vs us H' WU4W Guwa '1Wlllnr1mp1mGGbpn4' 

tp;(u, v) = max(-c;(u - v), p;v -c;uJ: 

IJwCipwt1wuCimp1mGGbp{! 1.fq.mGbJ;! (7 l-mt1: 
/ufiT]f,f1fibf1f, 1nuJ,Jwfi Of1f,fiwljfibf1: 
0(1/diwlj 3. lfJw2wf1fibf7f, ljwnwt/Wf1UWfi /ufif]f,f1(1: "~w11.f wl.fwG 

l.fwfimw" i.ibnGwplfmp1mG{!, U\llnt}q. U4Wl.lllfbpwgmti mGbCiw1n4 rr 
Wfl\llW'lflWGI)r Cilfwmt1wup '[lU\11 41m1trr (orrGwlf' puUl 
lmwtiu1wlfGbrr) fiwinr'l lllWf14W 1.14wfiwCiiwrlfr tiwurG, gwGl.fwGntti I. 
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4wqub1 WJllllW'lJ1ul4wG llpwqpp' fiw2qp wnGliintl fibllllqw1 
~w1uwGGbp{!: 

U.plllW'lJ1mp1wG fiwuwp ~wfiwG~tln'l dwuwGw4G w1G~pupG t, 
np t -p11 \flm1mu WJllllW'lJltlWll WJllllW'lJIWGUntl 4wpb1p t pwqwpwpb1 
Gm1G \flnqp ~wfi1uG~wp4{!: 9bnGwp4mp1mC:{! fiGwpwqnpmp1mG mGp 
4:,1lllw4b1 ~w2wpGbp fiw~nJl'l \flnqbpp ~wfiwG~WJ141! pwqwpwpb1m 
G~wlllwl.jnq: ~W!lllGp bG WJ1lllW'lJ1mp1wG llwqw1pg 4w)uqwll 
WJllllW'lJIW4wG llw)uubp{!, npnGu qllw1pG ~bG, L. upwqnp ~w2wpp 
~wfi~wGuwG fiwuwp wGfipwctb2lll llw)uumu{!: 9bnGwp4mp1mGG 
WJ1lllW'lJ1mp1mG{! u4umu t wnwGg u4qpGw4wG ~w2wpGbpp, 
~WJllllwqnp t ctw'l1wGw4pG pwqwpwpb1 {!Ulll \flm1bp}l 
~wfiwGfwp4Gbp{! L. gwG4wGmu t Gqwqwqm1G}l fiwugGbt 
WJ1lllW'lJ1mp1wG L. ~w2wp}l ~wfi~wG'llwG fiwuwp llw)uum'IIGbp{!: 

fuG11p}l '11wpb'llwlll}l4w4wG un11bt1! 4wnmgb1m fiwuwp 4wlllwpbGu 
fiblllu.1w1 G2wGw4m'l1Gbp{!. 

x, -t -p11 \flm1m'II WJ1lllW'lJ1mp1wG uwGw4G t. t = 1,2, .•. ,N, 

a, - t -p11 \flm1}l qbp~mu ~w2wpp uwGw4G t, t = 0,1, ... ,N -1, 

x -iibnGwp4mp1wG w'llbG '11}, \flm1mu WJllllW'lJIW\fwG 
fiqnpmp1mGG t, 

A -~w2wp}l wnwqb1wqm1G uwGw4G t. np[! iibnGwp4mp1mGI! 
4wJ1n'l t ~wfibt, 

d, - t -p11 \flnqm'II WJllllW'lJIWGUJl ~wfiwG~wp4G t, np{! fiw1UlG}l 

t t = 0 ~wfi}lG, t = 1,2, •.. , N. 

c,(x,,a,) - t -Jl'l \flm1mu WJIUlWflJlnlfalWG L. ~w2wp}l ~wfi~wG'llwG 

llw)uubpCi bCi: 
lfn11b1}l UlbUQ{! fiblllla.1w1Ci t. 

N 

Lc,(x,,a,)---+ min 
i=l 

X 1 :-::; x. t = 1,2, ... ,N ( t -pJl trnqnuI WJlll1WJlJ1ntpJwli bwqWl[! l~ 4wpn'l 

qbpwqwugbt at.nuwp4ntpJWU WJlll1WJlJlW4wu 
fiqnpmp1wli[!), 

x, ~ 0. x, -Ci w'llpn'l~ t, t = 1,2, ... ,N, 

a, :-::; A. t = 0,1, ... ,N -1 ( t -pJl trntt~ uiw2wp~ l)Wliw4[! l~ 4wpn'l qbpwqwugbt 

uiw2wpubp~ uiwfiuiwutlwu fiuwpwqnpntpJWU[!), 

a,~ 0. 

a,,· = 0 (4.bpfnttl uiw2wp lUlh\111) t tluw), 
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a 0 = 0 (wnwft,G lpnlll.! u4u4.nu.l t wnwCig Ufw2wpt,), 

d, = a,_ 1 + x, - a,, t = 1,2, ... ,N (1mrwiiwCi~_1mp 1.pnqnu.l UfWflwCifWf14C! UfUIIlJl 

t pw4.wpwp4.t,): 

n~ q.bw1},G Gt4www4w1},G 4>mG4g},w1n4 w1ut4},u}, wtipn11.~wia},4 
bpwq.rniwG JuG11pp tntbntti{! 4wt44wb t npn2w4}, 'lcJ4wpmia1mGGb.pt, 
fiblll, npnug},g 4wpb1}, t Jumuwlflbt, biab W)U Gbp4w1wgubu11 'l-lr 
1bq4n4: 

lflwpqmia1wu fiwtiwp buJaW'lflb.G11' t = 1,2,3,4 bpwq.pw1ru uiwp4w 

bnwuu1w4Gbpu bu. d1 -I! 4bp~},G b.nwtiu1w4p t4wfiwu~wp4G t, t,u4 d 4 -

I!' wnw~pup: 
"wtiw4wpq.p 4ptiw4{! )ntflWJ;lWUllntfl bnwtiu1w4}, (41m1r) 

u4qpnu.i' wn4w t4w2wpGbpt, 11wGw4G t, },u4 4wp11{!' J:!Ulll 41nqbp}, 
wpwwpmia1wG ow4 wi Gb.;,G b.G: '-wu4wGw1}, t, np WfllllW'lflWUJ;l}, 
11wuw4}, 4bpwpbp1w1 J:!Giawgp4 npn2nn.i J:!U'lntGb1},u wtibG1.},G ti 
UjWfllllWJlpfl ~t puWUWl, r,tb. pu~UjbU t c3.bnJ;l pbp4bt u4qpuw4wu 
uiw2wp p tiw4wp'llU4I! (np a ti 'l-lr ot4w},tiwgtiwG u4qpmu11Gbp pg 
tib4G t): 

liwuiwpbu11 fibw1.1w1 G2wGw4mtiGbpJ:!. 

fn(an)-an u4qpGw4tuG t4w2wp}, 'lbUjJ;lntti G4wqwq.m1G bwJuumtiGbpG 

bu tiGwgwb n 41nq hp}, fiwtiwp, 

xn(an)- fn(an)-{! wt4wfin4n1]. WflUlW'lflWUJ;lp 11wGw4G t: 

bpp n = 0, / 0 (0) = 0, 

n = 1, a1 = 1,2, ... ,min(d1,A), x1 = (d1 -a1 ), J,.(a1) = c1(d1 -apO) 

n = 2, / 2 (a) = minlci{x2 ,a2 ))+ J,.(a1 ): 

QG'lfiwGmp WU'lflW'lWflc3. fiw4wuwpntti{! 4I!U'lntG}, fibw1.1w1 uibUJ;lJ:!. 

fn(a) = minlcn<xn,an)) + fn-1<an 1>: 
x. 

U.u"4_wb{! t4wpqwpwGb1m Guiwuiw4n4 1mbbu11 fibuiL.1w1 ra4w1},G 
op},Gw4{!. 

d 1 =4 ("4.bp~pG41nq}, uiwfiwu~Wfl4I!), d 2 =3, d 3 =4, 

d 4 = 3, x = 5, x, = 1,2,3,4,5, A = 4, a, = 0,1,2,3,4, 

c(x,a)=c(x)+ha, h=1, c(O)=O, c(l)=lO, c(2)=13, 

c(3) = 16, c(4) = 18, c(S) = 20: 

tuG'lflP 1mouwG pwqtii.upwn q.npbJ:!Gr,twg}, Gbp4w1wgGbGp 
w11.1muw4Ghpn4 
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X 

a 
0 
1 

z 
3 

Xi ft (a,) x; (a,) 

a, 

0 18 4 

I 16 3 

2 13 2 
3 10 I 

4 0 0 

wrumuw~ I 

irmt 2. n = 2, / 2 (a2 ) = min(c2(x2 ) + (a2 + x 2 - 3)) + ft (a1 ) 
Xl 

0 I 2 3 4 5 /,(a) x;(•) 

- 16+18 18+1+16 Z0+2+13 34 3 

- - U+l8 16+1+16 18+2+13 20+3+10 31 2 

- 10+18 13+ l+ 16 16+2+13 18+3+10 20+4+0 24 5 

0+18 10+1+16 13+2+13 16+3+10 18+4+0 - 18 0 

4 0+1+16 0+2+13 13+3+ 10 16+4+0 - - 17 0 

X 

a 

0 

1 

2 

3 

4 
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wrumuw4 z 
41nq 3. n = 3, / 3 (a3 ) = min(c3 (x3 ) + (a3 + x3 - 4)) + h.("2) 

X3 

0 1 z 3 4 5 /J(a x;(•J 

18+34 20+1+31 34 3 

16+34 18+1+31 20+2+18 31 2 

13+34 16+1+3 18+2+28 20+3+ 18 24 5 

10+34 13+1+13 16+2+28 18+3+18 20+4+17 18 0 

0+34 10+1+34 13+2+28 16+3+18 18+4+17 17 0 

wrumuw4 3 

irmt 4. n = 4, / 4(a4 ) = min(c4 (x4 ) + (a4 + x 4 - 3)) + / 3(a3 ) 
x. 

X 

a 3 4 5 J.(a) x~(a) 

0 16+52 18+1+46 20+2+41 63 5 

wrumuw4 4 



Umwgtl_wo WJIJJ.lmCipCihrr flwuwaw1Ci' uw 1w4wq.nqCi imonnICi t. I 
hnwuu1w4mu ~U\lll! t WJllllWJJ.JIUl 5 upwtl_nfl (tl.l:iJl~mu ~W2WJI{! 
44wqur 2 urwtl.nr), II-mu' 5 urwtl.nr (tl.hr~mu UjW2WJII! 44wqur 3 
urwtl.nr), III-mu' 0 (n~rCi~ ~r lllfl\llWT).JlmU L. ~W2WJII! tlhr~mu' 0), IV­
mu' 4 upwtl_nr, pu4 Wf1\IIWTJ.J1mya1wCi L. UjW2WJIP 1.1.jWfi~wCiuwCi 
\llWfll:i4WCi OW}uU{! 44wqup 63 upwtl_nf1: 

Opf,liwf/ 4. Miptiwp,fmfi plmtiuwti futiTJfifllT t1 CipCiwiarnI! 4WJ1htr t 
pl:inCiht N ml:iuw4p rrhrntl., nrnCigpg 1mrwpWCiHmrr owtl_ww V; t, 

i = 1,2, ..• ,N t, pu4 q.rCit!' P;: 

"lwflwCi~tl_mu t q.mCitq wnwt1.t1wq.m1Ci wrdl:ip mCil:ignT)_ pl:inr 
4wnmgtl_wonI!, hyah pCipCiwyarnr \llWflTIT)_mya1mCi{! v t: tuCiTJ.JIP UTITJ.UlI! 
4mCil:iCiw flhmL.1w1 mhupJ:!. 

Pt:X,. + P2X2+ ••• +pNxN -+max, 

V1X1 + V2Xi + .. . +vNxN ~ V, 

X; -Ci n~ pwgwuw4wCi wupnT)_~ iartl t, i = 1,2, ... ,N : 

').tr \llWJIJIUJJntl w1u JuCiTJ.PJII! 4wrt1r t Cil:ip 4w1wgCil:it flhmL.1w1 
41:ir~: tuCiTJ.rmu 41nqb:J1I! umwgwopCi hCi: 

1) i -JJTJ. 41ml{! fiWUW~W\llWU}uWCihgCil:i(ip PJI hp p Ja4W4WtpCi: 

2) Y; tlrtiw4I! i -JJTJ. 41Tillmu rrtrr q.muwrw1rG owtl_wtCi t: 
3) 4WJIIJ(! Ci4wpwq.J1-qmu t J!TilTIJI 4lTI1lUJ1mU fiW~TIJITJ.W4WCi pl:inp 

[!Ci\llpmya1wup. 

X; -Ci i -JJTJ. 4'1TillTIUJ i ml:iuw4p W~JIWCipp pwCiw4Ci t. 

0 ~ X; ~ [ v I V; J , 

Tifl\ll l:iT)_ IV IV;] -Ci VIV; iatlr wupnT)_~ uwuCi t: 
U.CiTJ.JIWTJ.Wpc1 pwCiw3L.{! 4mCil:iCiw fll:imL.1w1 mt.up[!. 

/;(Y;) = max {v;x; + /;. 1 (y, - v;x,)}, i = 1,2, ... ,N -1, 
x 1 ~o,t, ... ,(v/v1 J 

/;(y;) -Ci rrhrr wnwtl_h1wq.m1Ci WJldl:ipCi t, nrnGg pl:in(iuwCi uwup(i 

nrn2mu t [!CiTJ.mGtl_ht i,i + 1, ..• ,N 41nlltrr I!Ciiawgpnul: 
tmoh(ip flbmL.1w1 iatlw1rCi orrCiw4(!, 

i = 1,2,3,4, V = 7' Vi = 3, Pt = 40, V2 = 2, P2 = 50, 

V3 = 4' PJ = 70, V4 = 1 .. p4 = 20: 

l.w2tlwJ14CibJ1I! Cibr4w1wgCibCi12 WTJ.1muw4 Gbrntl 
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lfimt 4. / 4(y4 ) = max{20x4 }, mu x4 = (7 / 1) = 7 
x. 

X4 0 I 2 3 4 5 6 7 . 
f.(y•) X4 

YJ 

0 0 0 
1 0 20 20 I 
2 0 20 40 40 2 
3 0 20 40 60 60 3 

4 0 20 40 60 80 80 4 
5 0 20 40 60 80 100 100 5 
6 0 20 40 60 80 100 120 120 6 

7 0 20 40 60 80 100 120 140 140 7 

lfimt 3. / 3(y3) = max{70x3 + / 4(y3 -4x3)}, mux3 = (7 / 4) = 1 
.X3 

X3 0 I /3(y3) X3 

Y2 

0 0 0 0 
1 0+20 zo 0 
z 0+40 40 0 
3 U+t>U 60 0 
4 O+iro 70+0 lro 0 
5 0+100 70+20 100 0 
6 0+120 70+40 120 0 
7 O+l4U 70+60 140 0 

'lfinq 2. / 2 (y2 ) = max{50x2 + / 3 (y2 - 2x2 )}, max.xi= (7 / 2) = 3 
Xz 

X2 0 I 2 3 /2(Y2) Xz 

Y2 

0 0 0 0 
I 0+20 20 0 
2 0+40 50+0 40 I 
3 0+60 50+20 60 1 
4 0+80 50+40 luo+O lro 2 
5 0+100 50+60 Iw+ZO 100 z 
6 0+120 50+80 1W+40 150+0 120 3 
7 0+140 50+100 IOO+w 150+20 140 3 
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q1m1 l. Ji(Yi) = max{40xi + f 2 (Yi -3xi)}, max 4 = (7 / 3) = 2 
x, 

Xi 0 1 2 Ji(Yi) x, 

.Vi 
0 0 0 0 
I 0+20 20 0 
2 0+50 so 0 
3 0+70 40+0 70 0 
4 0+100 40+20 100 0 
s 0+120 40+50 120 0 
6 0+150 40+70 80+0 150 0 
7 0+170 40+100 1:lll+20 170 0 

flGJ!Gwprnt! 1w4.wqm1G iili.nq 4plmG4.p, bJlp x: = 0, x; = 3. 

x; = 0, x: = 1: U.1uu.irur pbnr wpdbJ!G t1 44wqup 170 upwqnp: 

/. U.finpn2m~1mfi: npn2muGbpp 4w1wguwG pw4.w4wGpQ 1w1G 
TJ.WUP JuGTJ.rpGbpp fiwuwp fiGwpwqnp ~t tlNflPUI 4wGJuw1nbub1 
wu.iwqw 4.p6w4Gbp{!: OppGw4, fiGwpwqnp ~t 62qpp1n ruwGw1 
WlUOJltlW QbpT).pnttfGbpr fiw24.rG umwg4.b1ru WflUIWl)JIWGJ!r 
uu.iwnuwa uu.iwu4.b1ru J!WGW4{!: U.Gfiwin 3.bnGbpbgQ r qp6w4r ~t 
4wGfuw\llbub1m wu.ipwGur w1G 62qppU1 J!WGW4{!, "flt! 44.w6wn4.r 
wnwir4w wuupGbJlpG: 

').pmwp4hGu wGnpn2mp1wG u.iw1uwQGbp{! fiw24.r wnGn11. up 

u.iwpq linTJ.ht: \,2wGw4bGJ! (n,s)-nq n -pl) tfimtr npla.t 4.p6w4, d -Q 

npn2mu 4w1wgGb1m tfintfinfuw4wGQ t, ,: (s,q) -Q w1G b4wum1nQ t, np 

4wph1r t UUIWGwi, hpb (n,s) 4.p6w4mu {!GT).ntG4.h1 t d npn2nttf{! la. 

wGgnur t 4wU1WJ14.h1 (n + l,q) qp6w4r: D,,(s) -{!' n -pl'). tfim1r s -pl) 

qptiw4mu TIJln2muGhpr pm11wmph1r pwqump1mGQ t, p,,(s,q) -a· 
(n,s) 4.r6w4pg (n + l,q) qptiq.a4p wGgGbtnt fiw4.wGw4wGm~1mGQ t L. 

4w)uqw6 ~t (11,s) qp6w4r GwJuwu.iwm'llmp1mGpg: 

OGJ&WTJ.JlbGR' bpwqpw1rG dw'llwGw4{! mpnfh{wb t N tfinqbpp' 

n = 1,2, ••. ,N: <l>m1rg tfinq wGgnu1I! 4w1nwpl{mu t tflnttbrr 
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fiwuwpGhpp wtiuwG 4wpqnq: 'llwfiwG!tlmu' t qmGbt I!G11fiwGmp 
b4wumti uwpbuwmp4w4wG uU4wuuwG wnwqt1wqm1G ubbmp1mG{! 
bpwqpfi 4wmwpuwG wupn'l! dwuwGw4w2pfwGti fiwuwp: 

'v2wGw4bG11 /,, (s) -nq n -fig utiG~h N itinttbpp UUjwuqb1li11 

{!Gl)fiwGmp b4wumti wnwqb1wqn11G ubbmp1mG{!: OqmqbGQ 
OUjUlpuwguwG bppnpl) u4qpmG11pg: 

bGpw11phG11' {!Gpwgfi4 U4wfipG qmGqmu bGJ2 (n,s) qfitiw4mu, 

4w1wgpt.1 hfiQ d npn2mll'{! h wGgmu t.GQ 4wmwpb1 fiG~-np (n + l,q) 

qfitiw4fi: (n,s)-tig (n + l,q) wGguwG 2Gnpfifiq umwGmu t.Gp r,, (s, q) 

t.4wumm, fiu4 (n + l,q) qptiw4p fiwuwp UUjwuqb1ti11 {!Gl)fiwGmp 

t.4wu'ntU1{! /,,, 1 (q) t: ~hlllhwpwp, ut4 11w11fig umwGmu t.GQ 

r,,(s,q) + /,,, 1(q) t.4wumU1 (U1b'u, G4wp 7.7): 

_,.. 
n+ 1-r'l irmtti / '\ 

I \ \j_J,6w4GhpJ, pwqump1mG 

I , .. ~ ,, ', 
,I( il I 

- Pn s,q 
q I 

~II I -~ s \ )~ ~ 

r" s,q I I ( .. (q) 
\ I 
\ I 
\ I 

.n uh4 QWll 
...... ;"' n+l .. N 

((s) = L Pt (s,q)[r; (s,q) + .lnTI (q)] 
q 

G4. 7.7 

lJ.Ggmu'{! (n,s)-pg (n + l,q) -ti 4wmwpqmu t p~ (s, q) 

fiwqwGw4wGm-p1wup, bpb {!G11mGqb1 t d qwpqt.1w4hpUj{!: 01pbu'G' 
I!G11fiwGmp wnwqt.1wqm1G b4wu'U1p uwphuwmp4w4wG UUjWUll'wG 
fiwuwp mGhGQ 

/,,(s) = max L p~ (s,q)[rn" (s,q) + /,,,1 (q)I 
dED• q 

4wu, GzwGw4b1ntl' rn"(s)=LP~(s,q)·r:(s,q), nplllb'l. rn"(s)-{! (n,s) 
q 

qptiw4mu qU1Gqb1m ub4 QWllP9 UUjwuqt1ti11 b4wummG t, 4uU1wGwG11 
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fn(s) = max{r:(s) + LP~(s,q)fn+i(q)}, n = N,N-1, ... ,1, 
d ED. q 

~w1uwf.in4, np Vq(f.v+ 1(q) = 0): 

2. U.nwitiu cn}umu J:!GGwp44mu tp "ppmuiti }uGTJ.tifll!", npti 
tm-,a1mGJ:! fihuila.1w1G tp. tiG>.~tiuti 4Wfll! J:!Ulllflb.t N fiwinp11-w4wG 
2wpw-,aGbp ti fiwuwp, np~buqti J:!G11fiwf.imp u~wu4h1til! h4wumuiJ:! 
wuwGhqhGti 4wfiwnl!ti9 ttiGti wnw4h1wq.nllGJ:!: 

f\pmuiti }uGTJ.Jlti 1mbmutig wnwi bwGn-,awGwGJ:! uwp4n41wG 
q.npbJ:!Giawgti fihui: 

'l-tiuiwp4hGJ:! uti fiwuw4wpq., "fll! dwuwliw4ti J:!GiawgJ:!miI 
q.uiG4mu t i = 1,2, .•• , N tlti6w4Ghpmu: •lti6w4tig 4ti6w4 fiwuw4wpq.J:! 

wf.igf.imu t utiw4np dwuwf.iw4mu, i 4tiuw4tig j 4ti6w4 wf.igmiIJ:! 

4wuiwp4mu t Pij fiw4wf.iw4wf.im131wup, np[! 4w}uqwb >_t wGguwG 

Gw}uw~wuium-,a1mGtig: "lwpq t, np L p,1 = 1 1.t O:::; pi/ :::; 1: 
J 

U.1u~tiuti Rwt(wGw4wG q.npbJ:!UftW9J:! wG4wfimu hGJ:! uwp4n41wG 
211-iaw, TiflJ:! pGmpwq.pqmu t wGguwG fiwqwCiw4wCim131mGGhpti 

P = (p,1 ) N x N UW\/IJltignq: 

Q G11mGhGJ:!' ppmuiJ:! ~ui Gq mu t 1w4 tlti6w4mu, h-,ah wuwf.ihq hf.ii! 
4w6wn4h1 t. fiw4wnw4 11-h~J:!miI' 4wui tltitiw4mu: 

µpm111 ti }uG11-pn LU ''twtl" tltitiw4J:! wf.iq wf.ib.Cig I tltitiw4, tiu4 "4wu," 
tltifiw4J:!' 2 tltifiw4: ll.titiw4tig 4titiw4 wCiguwG dwuwf.iw4 utiwqnpJ:! 1 
2wpwpG t, tiu4 Wl'l hp4m fif.iwpw4np tltitiw4Ghpti fiwuwp wCigtJwG 
tJwuiptigG t 

p = II 0•5 0.sll = 0,4 0,4 

U.1u tlwuiptigl! la. upwf.in4 ~w1tJwGwqnpqwb pn1np fiw24wp4CibpJ:! 
4hpg4wb hCi (34)-tig: 

UwfitJwCibGJ2 ,r(t) = (,r1(t),,r2(t), ... ,1r,.,.(t)), np~hu t 

wCigmtJGbptig ffb\/ln fiwtJw~w\llwu}uwCi tltitiw4CibpmtJ q.uiG4h1m 
ffw4wCiw4wCim,a1mGCihpti 4h4u,np, hph fiw1u,Gti t tltifiwlrn 
u4qpGw4wG t = 0 ~wfitiG: UwfitJwGmtJtig fib.u,umtJ t, np 

N 

'1:1r;<t>=1, 0:5:1r;(t):5:l. t=o,1, ... , 
i a I 

,. 
,rj(I + 1) = LK;(l)pij, t = 0,1, ••. : 

•=• 
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µhpqwb pwuwau~ 1tt4urnpw4wG lllUUJ!mt 4qpl{p 

1r(t + 1) = ,r(t) · P: 

bf,}h 4wmwpbGJ! Rwuwt4wmwuJuwG lllhqwqpmuubp t = 0,1, ... 

fiwuwp, wt4w qdl{wp it G4wlllhl, np (1) t4w1uwG]! 4qpl{p 

1r(t) = 1r(O) · P', t = 0,1, ... lllUUJ!nl{: 

µpmmp JuGqpmu u4qp Gw4wG t4wfipG "1wl{ "' 1 1. "l{wlll" 2 
l{pnw4 Ghp p ub4 Gw4 hlll pg fiWfTI fl'lW4WU qptiw4 Ghpmu fiw1m Gt{ htm 
fiwqwGw4wGntfo}!ntGGhp]! pl:ipl{wb bu wq1muw4 4w,p-mu: 

z 0 I 2 

1r1(t) I 0,5 0.45 

trz(t) 0 0.5 0,55 

t 0 I 2 

1r1 (t) 0 0.4 0.44 

7rz(t) 0 0,6 0,56 

3 

0.445 

0,555 

3 

0.444 

0,556 

4 5 ... 
0,4445 0.44445 ... 

0,5555 0,55555 ... 

wrumuw4 7.5w 

lft.4uwp4 lj_w111 itti6w4rg 

4 5 ... 
0.4444 0,44444 ... 

-
0,5556 0,55556 ... 

wrumuw4 7 .Sp 

Ji Gi t4 l:iu m buGmu hill!, hp 4m qht4J!nttI tt tr1 (t) ~ 4 I 9, pu4 

1r2(t)~5/9, fibmuwpwp' 2Wlll J!W1thppg fiburn 1 u 2 qpnw4Gbpmu 

qU1Gl{h1m fiwqwGw4wGmf.}1mGGhp]! 4w)ul{wb ibG ub.4Gwp4w1pG 
l{pnw4pg: lfwp4nl{1wG qnpb]!Gf,}wgGhp]!, npnGJ! odmqwb b.G Wlfl.t4PUP 
fiwU14ntfo}!WUJ!, wGl{wGmu bG tpqnqp4: tpqnqp4 uwp4nq1wu 
qnpb]!Gf,}wgGbpp fiwuwp n2uwppm t fibmu1w1 f,}hnpbu']!. 

n 

fiNinflGll. 1r = nP, L 1r; = 1 fiwl{wuwpmu'Gbpp Rwuw4wpqG map 
i=I 

upw4 'l-flW4wG 1mbmu: 

( 1) pwGwaupg, hpp t ~oc, fil:imumu t. np lim tr; (t) =tr;, , __ 
i = 1,2, ... ,N 4wu 

n 
1r = nP • L 1r; = 1 : 

i=l 

µpmlllp oppGw4p fiwuwp 4mGbGwGJ! 1r1 = 0,5n-1 +0,4tr2 , 

1r2 = 0,51r1 + 0,6n-2 , tr1 + 1r2 = 1: U.1ut4punl{. ppntlll]! t4h.lll1! t puwGw, np 
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bp~WJI c:Jwuw(lw~ rJI l4WUlJIWUUlWO wuwrlbJJ.hrlr J2Wrlw4mp1wU 4/9 
UWUJ! fiwfnJJ.W4 t, ru4 5/9-J!' wUfiwfnJJ.: 

U.1ctu br1pwqphr1J2, nJI i tlrfiw4rg j tlrfiw4 wrlgrlh1ru uu,wUnni 

bUp 'ii b4wumu,: rij UlWJIJlhfl[! ~wqumu b(l b4wumu,rlhflr R N x N 

UWUlJlr9I!= 
OJ1n2w4r t ctwuwrlw4wfiwu,4wl>r fiWUWJI nJ1n2hrI12 u1.4wut1.nrt 

b4wUnLUl[! (uwp!iuwu,J14w4w(1 Ul4WUTilU[! 4wu urfrrl[!): 

Uwfiuwrlb(lp vi (t) - u1.4wut1.nrt b4wuntUl[! t fiWfTIJlflW4wa wa-

gnuJr1hflr9, bpb u,41w11.4wfira fiwuw4wJ1q.[! q.u,(14mu t i tlrfiw4mu: 
N 

v;(t) = :EP;j[T;j +vj(t-1)), 
j=l 

i = 1,2, ... ,N , t = 1,2, •.. · 

flrlil.4bU bJIUTilU t (2) fiw4wUWJ1mUrg, u1.4wut1.nJJ. lJlrtl b4wtintUl[! 
4wqu4wo t bJ14m q.muwph1rUhprg: 

N N 

r- = ~ p ·· r li. ~ P·· v · (t - 1) 
I ~1)1) ~I)) ' 

j=l j=l 

i = 1,2, •.. ,N, t = 1,2,3, ... : 

qi ubbmp1m(1(1 w(14wrl4mu t wi:iurfw4wa u1.4wut1.nrt b4wumui i 

tlrfiw4r fiWUWJI: 
4,b4u,npw4wu uitupntl fiwi.twuwpntli[! 4q.J1tlr 
v(t) = r + Pv(t -1), n = 1,2,3, ... , 

npUlbJJ. v(t)-[! N p4.n4. V;(n) uiwrrtrr 4b4U1TIJI t, npa wU4wU4n11I t 
lflr4 l:i4wumu,(1l:ipr 4 l:i4UlTIJ1: 

U.1ctu u,1:iurll:irlp, pt ppmu,r oprUw4mu rrli1.4l:iu t uuiwg4n11I 
u1.4wut1.t1rP b4wuntui[!: 

t;Upwqptap. np aw mfibgh1 t fiWfTITJ.W4 wuwGl:irtbG (fiwuw4wpq.[! 
q.u,G4h1 t 1 tlrfiw4mu) li. fiWfTiflfl 2wpwp mfitgh1 t Tii UjW4wu 
fiWfTITJ.W.4 wuwGl:irtl:iG (fiwuw4wpq.[! I tlrfiw4rg wfigl:it t I tlr6w4r) u 
W}fl 2wpwp4w fiwuwp uuiwgl:it 9 urwi.tnr (bUpwqpl:ifip' 9 fiwqwp 

flJIWU) b4wumui: U.1uuirun4, '11 = 9: t;pb 2wpwp[! wi.twruitll:it t 
wfifiWfTI'lW4 wuwfil:irtl:ifirg wUfiWfTI'lW4 WUWfil:irtl:ifir wfigmum~ (2 

4rfiw4rg wfigbt t 2 4.rfiw4r), WUjW J!flnlUI[! 4npgfimu t 7 urw4.np, 

4wu r22 = -7: t;Gpwqpbfip Gwli., np r21 ='ii= 3: l:;4wun1111Gtpr 

uwu,rrg[! 4trar R = (~ _ ~): 
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'-W2tlr wnGt1nl{, np P = rn:~ ~:~), ~wpn11 tap q.111Gt1 r = C ~) : 
l,pt ppm111U mGr fiwtn11w~ wuwGt11tG. w~w fiwtnfl'l 2wpwp4w 

u~wu4t1r12 t~wum111[! ~trGr 6 urwl{np, ru~ wGfiwtn11w~ wuwGt11tGr 
11t~pntu u~wu4n11 ~npmu111Gtp[! ~trGtG 3 urw\J.np: 

lfrG~L. ppm111r q.npbmGtmp1wG 1wl{wq.m1Ci qwppr 11r111wp~ntl1[!, 
Tifl(! iiL.w~tp~qwc') oprGw~r l{trtGw~wG G~W\IIW~G t. 11r111wpdwCi tG 
fit111L.1w111t~ptpl!: 

bCipw11ptGp, np ppnt111G momu t rfl q.npb[! 11w11wptgGtt t 
2wpwp fit111n: \.,w, pGw~wG t, ~fit111wpppp\J.r u~wu\J.ttrP t~wu111n4: 
U.111 fiwpgrG ~w111wu]uwGntu t (3) wG11pw11wpii fiwl{wuwpntul!, npr 

fiwuwp wCifipwdt2111 t mCitCiwt v; (0) u~qpGw~wG t~wum111Gtpl!: 

bpt ppm111G rfl q.npbl! 11w11wptgGmu t' 4wtiwnt1m (q.npb[! ut~ 

mrr2rG 111w1m) G~W\IIW~nl{, w~w V1(0)' v2(0) ~trGtCi q.npbr 

l{wnwnpr qGtpl!, tpt q.npbl! 11w11wptg4mu t 
fiwuw~w111wuJuwGwpwp 1w4 ~wu l{w111 l{rnw~Gtpmu: 

µpm111r u~wu\{ttrR t~wum111Gtpl! (fiwpuwpmp1wG fiwuwp 

I!fi'lntfitGp v1(0) = v2(0) = 0) fiwuwiiw1G (3)-r ~trGtG' 

t 0 1 2 3 4 5 ... 

v 1(t) 0 6 7,5 8,55 9,555 10,5555 ... 

v 2 (t) 0 -3 -2.4 -1,44 -0,444 -0,4444 ... 

wruntuw.~ 5 
U.1u~run4, tpt urG).L. q.npbr 11w11wptgmul! uGwgt1 t 5 2wpwp, 

w~w ppm111r u~wu\{ttrR lflrtl h~wunt1111! 10,5555 urw\J.np ~trGr, tpt 
q.111Gl{h1 t u~qpGw~wG 1wl{ l{rnw~mu, L. fiwuw~w111wu]uwGwpwp' 
0,5556 urwl{np, hph q.111Gl{t1 t u~qpGw~wG l{w111 l{rnw~mu: 

U.111muw~mu fiw2l{wp~Ghf11! 2wpmGw~h1nl{ 6-p11 L. fiwtnfl'l 2w­
pwpGhpr fiwuwp' ~wflhtr t fiwunq\{hl, np Gw1wb q.npbr u~qpGw~wG 
tlrnw~rG' lflrtl h~wu111r \IIWflJ!hpmp1mGI! ~wqumu t 10 urwl{np, ru~ 
wGguwG lnlflWRWfi).lntfl pwnr fiwuwp (wG~wJu tlrnw~rg) 

Vi (t + 1) - vi (t) = V2 (t + 1) - V2 (t) = 1, pwl{Ul~wGrG uM t -hpr fiwuwp: 

lfwp~nl{1wG tpq.n11r~ q.npbl!Gpwgr fiwuwp fiw1111Gr t, np uhb 

t -h11r fiwuwp q.n1mp1ma mGr S N x N UW111J1r91!' S = (sij) =(Ir;), L. 

ti2uwpr111 t l{h~111n11w~wG 1111:iupntl q.ptlwb fih111h.1w1 pwGwiih.J!. 
v(t) = t-g+v, 
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n 

npllllnt. g=(gi,g2 , ••• ,gN), Ki =l:Sijri = L1f;r; =g: 
j i=l 

Awgt{wb t{p6w4nu.r (4) WJllllWfiw1lllmp1mG(! 4q.pt{p' 

V;(t) = t•g+v;: 

v; ubbmp1mG{! wGt{wGt{mu t t{p6w4{! pGmpwq.pn'l ~wpwublllJl 

4wu 42pn: 

'Mi.lwp 2t fiwunqtlb1, np pJlmlllp JuG,wmu v1 (t)=t+50/9, 

v2 (t) = t - 40 / 9, pu4 WTt1muw4 2-p ub4GwpwGmp1mGGbp{! 

fipuGwt{npt{nu.f bG (5) pwGw3.L.nt{: 
~wpnp1Jwljwa npn2nulllbpf, [!ll1Jmlluwa WUTJflWTJWfltl pwllwdu.: 

\J2wGw4bGJ;! D; -ntl i = 1,2, ... ,N t{p6w4Gbpmu lllpt{wb t{wpt{b1w4hp-

~bpp pwqump1mG{!: ltwubGJ;!, np t{wrl!I! npn2qwb t, bpb pn1np i L. t 

pt{bpp fiwuwp npn2tlwb t d; ED; t{wpqb1w4bp~{!: lwt{wq.nqG 4fiw­

uwpbGJ;! w1G~pup tlwrl!t!, np{! u1.tjwutln'l lPPtl b4wumlll{! wnwt{b1w­
q.m1Gp t fiwugGmu pn1np i L. t pt{bpp fiwuwp: 

U1u~punt{, gwG4wgwb t -p fiwuwp 4mGbGwGJ;! 
N 

v;(t + 1) = max L Ptl,;f + vi(t)], t = 0,],2, ... : 
d1ED1 i=l 

q.pqwb wGl').pWl').Wp3. fiwt{wuwpmu{! 'l-tr-p 3.bq fiw1UlGp 
OUjlllpuw1mp1wG u4qpmGJ;!p 4ppwnmp1mGGbppg t: 

Oq.lllt{b1ntl ubp G2wGw4muGbppg L. fiw2tlP wnGbtntl wGup~w~bu 
Ulljwutln'l b4wumUlGbp{!' t{bp{! pbpqwb wfi11pw11wpa fiwt{wuwpmu{! 
4wpnll_ bGJ;! q.pb1 fiblllu)Wl 4bp~. 

N 

v; (t + 1) = max[qf + L pj v, (t)], 
d1ED1 i=l 

i = 1,2, ..• , N , t = 0,1, ... : 

U1u fiwqwuwpmuGbpp fiwuw4wpq.p 1mbmuI! 1mpWJ;!WlillmJ1 i -p 
L. t -p fiwuwp 4flm2p, pb pG2~pup qwp12 [!Glllpbr 

lwqwq.m1G t{WJll!t! pw11.4wgwb t w111 1mbmufibpp 
fiw~np11w4wGmp1mGpg, npnq L. 4npn2tlP UUjWUt{b1pJ2 wnwqb1wq.m1G 
b4wumlllI! qbp~wqnp T dwuwfiw4p fiwuwp: 

µpmlllp fuGl).pp u4qpGw4w(i lllt{1w1Gbp[! wuqim.fiqwb bG w11.1muw4 
6-mu: U.1ulllb'l bGpw11pt{mu t, np ppmlllG mfip 2npu t{wpqb1w4bp1.tj 

(lllb'u, bp4pnp11 u1mGw4) L. 11pwGg fiwuw1.tjWlllwutuwfinri 

b4wumlllGbpp bp4m uwUlppg (lllb'u, 2nppnp11 u1mfiw4): 
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~),liw4 1lwp1flitW- U.uguwu t,4wununubp[! U.uuJi1>wlllt.u 

; 41.pUj d; fiwqwuw4w- UUjWUil_nl\ 
unlJa1mu[! b4wl1nun[! 

d, 
qi 

1.wuw- qwliwnR 0,5 0,5 9 3 6 
uli'lliu[! wnwug qnq. 

fiw1>n- qwliwnR 0,8 0,2 4 4 4 
I\W4 I; qml_wq11nq 

2.wuw- wuwu.qwli. 0,4 0,6 3 -7 --~ uli'lliu[! wn.twil_wgu 

wufiw- wuwu.qwli. 0,7 0,3 1 -19 -5 
J!nl\W4 I; llU'{WgntU. 

wrumuw4 7. 7 

Rpmmf, /utiTJpf, 1numulf!: OqU1t.l.h1nt.l. wrumuw~ .,-~ uit.1.1w1UhJl~9 li. 
tntbbtnt.l. WUJ\.JlWJ\.WJla fiwt.l.WUWJlTIUJabfl~ (•) fiWUW4WJlql! U1Jlt.l.Wb 

V;(O) = 0. i = 1,2 Ufw1uwaahrnt.1.' 4uU1wawau J!JlTilUl~ JuUJ\.Jl~ imbnuJI!, 

"Jll! Uhr4w1wgt.l.wb t w,umuw4 7.8-mu: 

t 0 1 2 3 4 ... 

V l (t) 0 6 8,2 10.22 12,2l2 ... 
Vz (t) 0 -3 -1, 7 0,23 2,223 ... 
d 1 (r) - 1 2 2 2 ... 
d 2 (r) - 1 2 2 2 ... 

wrumuw4 7.8 

U.1ul.lf~Unt.l., J\.~UlWJ14t.l.Wb OJl~aw4~ fiWUWJl 1wt.1.wqm1a t.l.WJlUI! 
fibUlU}WtU t. u4uwl, llJl4JlTIJlJ\. UWll~9 (2WJ!WJa~9) J!JITilUll! UfbUlJ;! t, 
b11.wb t.l.~6w4~g wa4w]u, 4~J1Wn~ 2-r'l t.1.wrt.1.h1w4hJlUfTI: 

lfwr4nt.1.1wa qnrbnap,wgabJl~a wnwt.l.ht JunJl bwanp,wawim 
gwU4mp,1mU ntUbgn11.UbJl~(i JunJlfiTilJIJ\. hliU UlWl~U 4WJlJ\.Wl (19) q~JIUTI: 
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14. HccJ1e.uoeaeee onepaneil I. Me10.uOJioreqecKee oceoBhI e 
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:umnt ctn4lm1.tnm 
::i JllU}'lfo~ ''.:! nm46~!)1UT 4p1Uyml 4uu6mumnt tnl- ! Qm}'l.luuu 

IC I 

mu},. (!)mtehupbmd 4uqn~mg4}1.mu4 4umnt) 'x U = x ,41mtu1.tmtnum 
" 

nmttnum~qu 4U!\!J!J1Utehupbmd 4uqtnuq~mlq}1.um}1. _ 4uqnuu6mumnt 

,!)- 'H ·iln1utehupbmd 4uqtnuq~mlq}1.um}I u1uctmp 4uu6mlimn{ 

uu- ! ,!)- 'x ·::i !)!)1Utehupbmd 4uqnliu6mlimnt il- {u' ···','I}= N liqtnuu 

'ilbum~mpmy (N3!{'H}'N3!{'X}'N)=.J :.,11u!Jmpymn z·t 
·ilcttnq1.t n4imum ctnq~umtn41_, :illqumtnm~ 

uqnp1uumg }1. 4 ~m!JJl liu~ T\ iluq!J!)1Utehuntmpmpmy !J!\ p1u }1.utnmlhuel 
duq 'ilQ4bmclum}1. Qm}1.6~mQuubmpmy T\ '}luuq!J!JU!Jm~ 4limn{ 
::i Qffi }1.lqbum !J!JlUtel1UQm}1.uu }1.mnmptmtn rii4p 4 UQ!J uu6m umnt duq 
'ilQ4bmclum }1. on 4lmunm !J!\ p1uuqdumtn p1Uuq limn{ tnumpm~mynm 
1::i }1.uumgmmtn ut11 :il!)1Utehuntmpmpmy 1u nn1utel1U6~mQuubmp.my 
!)q}1.um6md }1.uuq!)!JU!Jm~ 4limn{ uu 'U!\!J!J1utel1u~myuqn 4n4tnntm 
!J!\ uu}'l.mumny ntm~mn :ilnmp6mQ!\Jl 4uq!Jp1UymZ 4uqnliu6mlimn{ 
1u~ uq }1.u lq!J 6qbnmy .( iln1utel1Uutn!J il 4 uqnp1uZuuu Qm }16qntmpmp.my) 
il!J1Uiehu6~mQuubmp.my 4n4tnutm ::i p1Uuu}lmtnnmp4 !JUU '(JllUUmn{ 
tnumpm~my ::i umnynm !J~!J4) 4uq!J~mg4}1mu4 tnq}'l.mymZn{uip 
umpmy 4uq!J liu6mlimn{ 1U~uq lq!J6qb!Jmy ::i liuum~ ·nqtnmuu}'l.mnnmp 
'mt, :!)q!)4l u41.tm~my uu ·::i~ nmptmtnnm Btmd 'lq}'l.tnmy 
!J!\ uuum~ iluqymZ 4 uqn liu6m limn{ uu '-'.:! !Jp.1unmu!J il!Jmtt : }1.ucltnqu 
tnumpm~my ntm4p p1u}1.umtnn 4~ ntm uu 'lqtnm~!J ::i 4lqum~ mtnm 
'!)4nmp 4UQ!Jlq1.tup muu T\ !Jm{el1u~myuq!) 6!Jmp!Jm lU~U!\ G!Jqnun{ qelQ 
:dpmiel1Utnumpm~my'.)m 4~mg4}1mu4 6huumymg4}1 ·ctnm'ltn!\Y mutt 
nqtnuu ·ri }1.u}'l.el Q!\I' 4uqn64~mnnmp !J!\ 1nu}1.ubmel1und iluqnu41.tnnt 
!Jm~mu4 !Jmp6mtm~ 4uqnp1uZuuu plUUQ!J!Jmptmtn ~myuq'\ Tl 

llmnt ttntflmunm t(clnq111 nunmtimntJ ·1 § 
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n wCidwCig wCi11w2pCip fuw11.Ci '[!Ci-pwCinuf t fibU1li.1w1 clt..mt. 
Juw11.wgn11.CibJ1I! upwctwuwCiw4 li. ppwppg wCi4wfu xi E Xi 

pwqump1mCipg {!CiUIJITilU b(i X; -Ci, \.i. WJllllnlCipmu 3.\.i.wqnpqmu t 

x = (x1,Xi,···•xn) ppwqp6w4{!: 'l-pwCipg fibum 1mpwpwCilimJl i 

fuw11.wgn11. umwCimu t H; (x) 2wfimu: UpwCinq fuw11.Ci wqwpmqmu t: 

bpb X; uwpmp qwpqb1w4bpu.ibpp pwqump1mCiCibp{! qbpiwqnp bCi, 

wu.iw fuw'l.t! 4niqmu t n p4.nq wCidwCig wCi11w2pCip qbpfwqnp Juw11.: 
1.3 bp4m uwuCiw4pgCib.pnq wCi11w2pCip fuw11.t! 4niqmu t b.p4wCi3. 

fuw11.: U.1uu.ipunq. b.p4wCid wCi11w2pCip fuW'l.t! npn2qmu t 
r = (Xi,X2 ,Hi,H2 ) fiwuw4wpqnq, npmb11. X1 -{! wnwipCi fuw11.wgn11.p 

qwpqt.1w4t.pu.ib.pp pwqump1mCiCi t, X 2 -1!' b.p4pnp11 Juw11.wgn11.p 

qwpqt.1w4t.pu.it.pp pwqump1mCi{!, X1 x X 2 -t!' fuw11.fl ppwqp6w4Cib.pp 

pwqump1mCi{!, pu4 H1:X1 xX2 ~R1-I! li. H2:X1 xX2 ~R2-t!' 

fiwuwu.iwmwufuwCiwpwp, "1" li. "2" fuw11.wgn11.Cit.pp 2wfimuCib.pp 
,l>mCilrnpwCib.pCi b.Ci: bp4wCid wCi11w2pCip qbpiwqnp Juw11.I! 4niqmu t 
b.p4uwmppg fuw11.: 'l-w u.iw1uwCiwqnpqwl> t CipwCinq, np 
}uw11.wgn11.Cibpp uwpmp qwpqb1w4t.pu.it.pp pwqump1mC{! 
fiwuwu.iwmwufuwCiwpwp fiwuwpw4w1b1nq 1,2, •.• ,m li. 1,2, ... ,n 

pqbpnq' 2wfimuCib.pp ,l>mCi4gpwCibp{! 4wpb1p t qpbt bp4m 
uwmpflgCib.pp mb.upnq 

(a11·····a1,,J (Pt1·····PtnJ H 1 = A = .............. , H 2 = B = .............. : 
a,,,1····amn P ... 1····Pmn 

(!Ci11 npmu A li. B uwmppgCibpfl aii, P,j mwppb.Jll! 

fiwuwu.iwmwufuwCiwpwp 1 li. 2 Juw11.wgn11.Cit.pp 2wfimuCit.pCi bCi (i,j) 

ppwqp6w4n11f, b.pp i EM, j EN, M = {1,2, ..• ,m}, N = {1,2, •.• ,n}: 

(!um qb.Jlt! 2wpw11pqwl>p, b.p4uwmpflg fuw11.Ci '[!CipwCimu t 
fib.mli.1w1 dli.nq. wnwipCi Juw11.wgn11.Ci '[!Cimpmu t mn11.p i fiwuwp{!, pu4 
b.p4pnJ1111!' (upwdwuwCiw4 li. wnwipCipg wCi4w}u) u1wCi j fiwuwp'[!: 

U.p111mCipmu 1 Juw11.wgn11.t! umwCimu t aii = H1(xi,Yj) 2wfimu{!, pu4 2 

Juw11.wgn11.'[!' Pij = H 2 (x;, y) 2wfimu{!: 

\.,4wmb.Cip, np A li. B UWUlJlpgCib.pnq b.p4uwmppg fuW'l.1! 4wpt.1r 
t Cil,1wpwqpt.1 Ciwli. (mxn)-iwqiwCip (A,B) ·uwmppgnq, npp 
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lnlflWJ!WCillTllfl UlWflfll! (aij,Pij) pl{bflfi qm1qCi t, i = 1,2, ... ,m, 

j = 1,2, ••• ,n: A u. B UWUlflflgCibflnl{ nfln2l{wb Juw'ln G2wCiwljhGJ! 

r=(A,B): 

bph hfl\.jwGa wCi11w2f!CiJ! JuwTJ.Ci w1Cit4fiuf!Ci t, "fl gwCiljwgwb 

xex. U. yeXi-ti fiwuwp H1(x,y)=-Hi(x,y), Wl4W r-Ci 

fiwljwuwpUl Juw'l t: lfwuCiwl{nfl 11tt4J!mU, bpp tp\.jUWUlflfig Juw'lfi 

aij = -Pij, UUlWCimu tau UWUlflfigw1fiG Juw'l: 

1.4 Opt,awq 1. ("C. CiUlwCibljwG 4. b6" ): 'l-filllWJl ltll mu t 

Pi Pi 

(A,B) = n~:M ~t1D :: UW\llflfigml tfl\.jUW\llflfig JuWTJ.{!: 

llwG w1u Juw'lfi lllwpptfl utljGwpwGmp1mCiGbp, pw19 wnwl{t1 
fiW}\llCifiG fibUlu.1w1G t: 

U.umufi Ci{! (JuwTJ.WQn'l 1) u. ljfiGI! (Juw'l wgn'l 2) ljwfln'l ta 
bpbljn1wG tpljm ctwuwGgGbpfig {!Cilllflhl utlj{!' ljw'u ,l>mlllpn1ti 

upgwfuWTJ.I! (a1,P1 ), ljw°\J pwlllpnGI! (ai,Pi>: bpt GpwGu mCitCi 

lllwppbfl gwGljmp1mGGbp (a1,Pi) ljwu (ai,P1), wu.iw uGw1m ta 

lllwGn: U.umufi Ci{! qtpw11wumu t 4>nu11pn1ti UflgwJuWTJ.[!, fiulj lt ti Ci[!' 
pWUlflnG{!: Uwljw1G bflljmufi fiwuwfl wnwl{t1 ljwpu.nflI! tflb\.jnCi 
ufiwuf!G wGgljwgGh1G t, uwa wnwCitlf!Ci (ptljmq u. qtflw11wut1ti): 

Opt,awq 2. ("tuw~ubflmlt" JuwTJ.): Ofl ljm wl{ uml{wpnflriGhp, nfln Ci11 
2wpctl.[mu bG 41nfumTJ.TJ.Wfiw1wg tiwGwu.iwpfiCitflnl{, ufiwdwuwGwlj 
fiwG11fiu.imu bG Juw~utflmljmu: 'IJpwCigfig 1mpwuwGllntflI! ljwpnri t 
ljwGq wnGht (1-f!G l{wfllfh1wljtpu.i' a 1 ljwu P1 ) L. 2wfldl{t1 (2-pri 

l{wfltlh1wljtpu.i' ai ljwu Pi): bCipWflfllfmu t, nfl Juw11wgn11Citpfig 

1mpw12wGllntflI! GwJu[!Cilllpmu t ljwGq wnGt1, 11wa tGpwfl\.jlf bt 4.pwflfi, 
L. 2wpctt{b1, tpt u1mu[! ljwCiq t wnCimu: U.1u fiwljw11flmUI! \.jwflt1ti t 
aL.w1GwgGt1 nflt4tu 

P, Pi 

(A,B) = (<1,1) (1- e,2)) a, 
(2,1 - e> (O.o) ai 

tlwUlfl}lgnl{ tpljuW\llfl}lg ·Juwri (n~ pwgwuwljwCi pfitfI! 
fiwuwu.iwuiwuJuwGnuJ t w1Ci ridqnfimp1wG[!, np qqnu.r t ljwGq wnwo Li 
6wGwu.iwflfiI! fuWTJ.I!Cilttfln2I! qfi2wo Juwri wgnriI! ): 

2h5 



Oppuwq J: llwfh.IwGwitJw4 nbumpuj, pw2funut(! (fiw2qj, wnGb1nq 
u~wnn1J.Gbpj, 2wfibp(!): t;GpwrJ.pbGn' n u~wnn1J.Gbp 4wpnTJ. bu bwfu­
ub1 (4mU1w4b1) A> 0 {!Wuw4mp1wup nph.t uwfiuwGwitJw4 nbumpu: 
"u2wGw4bGn i -pTJ. u~wnnTJ.j, bwfuuwb (4mU1w4wb) nbumpuj, bwqww 

X; -nq: 8mpw~wu2.1NJ1 u~wnnl'j_j, U\nwgwb 2UJfimu(!' 4wfuqwb 

x = (x.,x2 , ... ,x,,) qb4uinpj,g, qGwfiw111qmu t ~(xi,x2 , ••• ,x,,) 

,l>mG4gj,w1nq. bpb u~wnqwb (4mU1w4qwb) nhumpuj, (!UT).fiwGmp 
bwqw1I! ~j, qbpwqwGgmu uipqwb 1J.pw4wG O < A ubbmp1mG(!, 

" w1uj,G{!G' bpb ~:X, :5: 0, X; ~ 0, fiw4wnw4 1).b~{!ntU, i -pTJ. u~wnnl'j_j, 
I I 

" bCi.pw1J.pqmu t. np byab L X; > 0, w~w nbumpuj, oq111w4wpmp1mCi.(! 
,--1 

fuj,uui Ci.qwqmu t' g,(x1,x2 , ••• ,x,,) < h;(x1,x2 , ••• ,x,,): 

'\.t,111wp 4 bun 
r == (N,{x;}i EN,{H;}i EN) 

wCi.fiw4wuwpui pGw4wGnG uihu{!j, fuWl'J.(!, npuihl'J. fuwl'j_wgnTJ.Ci.bpj, 
2wfimuCi.bpj, ,l>mCi.4gj,wCi.bpCi. bu' 

-{~(x1,x2 , ••• ,x,,), bpb tx; $ 0 
H;(x .. x 2 , ••• ,x,,)- ,, 

g;(x1,.xi, ... ,x,,), bpb LX; > {J 
i=I 

" X; ==(0,a;). 0:5:a; $A, La; ==A, N ={1,2, ••• ,n}: 

Oppuwq 4: (U.TJ.uinuinuJj,g 01J.w1j,Ci. wqwqwCi.j, ~wfi~wCi.uwG 
uibuwfuw1J.w1j,Ci. un1J.b1): U.p1J.1mCi.wphpw4wCi. 2Jl~WCi.mu quiCiqnl'J. n 
obnCi.wp4mp1mGCi.bpj,g 1mpwnwCi.i1ntJ1Ci. mCi.j, upCi.n1npui quiwCi.qwqnp 
fuwnGmprJ.Gbpj, wpuiwCi.buiuwCi. WTJ.p1mp: Cuui dwuwGw4j, h. uij,pm1pj,. 
uj,~j,Gwgqwb qGwuw4wp fuwnCi.mprJ.j, uhbmp1wG unuiwqnp wpctbnI! 
uyaCi.ntTIJlUITilU WTJ.UITIUIUWU Wl'J.P)ntpGhpj, 1).h~nmu 4wpb1j, t fiw2qb1 

" q == L c;x; • 0 $ x; :5: a;, i == 1,2, •.• ,n pwGwoh.nq: lJGpwrJ.pbCi.g 

wpctbg(! 
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Juw11.wgn'l_Gbp' '4wnmgb:Gn upGn1nplll}l WT\_lllnllluwa t[}ltiwfiwpm19 
}lpwt[}ltiw'4I! lin1J.b1wt[npn11. Juw11.: bGpwTJ.phGn' 1mpwnwGump i 3.bn­
Gwp4mp1ma 4wpn'l_ t 2wfiwq.npMwG owJuubp{! Gt[wqbgGbt' ubowg-

Gbtntl. X; WJllllWGblllntU{!: Uw'4w1a bpb WT\_lllTilllUWG uw'4WJ1TJ.W4I! q.b-

pwqwGgmu t (Ufit-fu) ubomp1wGI!, lllmq.wGt[mu t s; > 0 2wqrnt[: bG­

PWTJ.JlhGn' i Juw11.wgnlJ.I! (3.bnGwp'4mp1mG{!) fiGwpwt[npmp1mG mG}l 

X; = (O,a;] pwqump1mG}lg {!filllph1m x; wpdhnl!: fuw'l_wgn'l_Gbp}l 

2wfimuGbp}l tl,mG'4g}lwGbpG b:G, 

H-(x _r_ X >={~<x1,X2,···•xn), q~O • i,-.•···· n ~(Xi,X2,•••,xn)-s;, q>O 

§2. O~mfn.iw1m~1wCi u~qpmCi_pCihpCi wG,iw2J-iCi_p fuwqhpnu.i 

2.1 U.Gfiw'4wuwplll Juw'l bp}l lll bump1wa ubf ot4lll }ltiw1mp1wa 
u'4qpmGnGhp}l u2w'4uwa ti}lwuGw'4wG umnbgmti 2'4w: Qulll tmp1wa, 
'4w WlTJ.l.4Jiu}l u'4qpmGnGbp}l u}l wtipn'l_f pwqtimp1ma, npnGg}lg 
1mpwnGwumJ1I! fi}luGt[mu t fuw'l_wgn'l_Gbp}l t[wpnwq.o}l li. Juw11}1 
'4wnmgt[won}1G t[bpwpbpn11 npn2 lJIWgmg}li bGpW1J.Jlmp1mGGbp}l t[pw: 

~Gw'4wG t bGpWTJ.Jllit, np r Juw11}1 1mpwnwGump fuw'l_wgn11 
clq.lllmu t fiwuGbtm w1G14}1u}l x }lpwt[}16w'4}1, np }lp 2wfimti}l ,l>mG'4g}l-

w1}1 wpdhnI! 1}1G}l wnwt[b1wq.m1GI!: Uw'4w1G 2wfimu}l H; ,l>mG'4g}lwG 

'4wJut[wo t n2 u}lw1G i -pTJ. Juw11wgn11}1 t[wpt[b1w'4bp14}1g, wn Gwli. u1mu 

Juw11wgn11Gbp}l {!filllJIWO t[wpt[b1w'4bpt4bp}lg: U.1TJ. l.4Wlll6wnnt[ {x;} 
}lpwt[}ltiw'4Gbp{!, npnGn i -r'l Juw11wgn11}1G lllWt}lU ta ubo 2wfimuGbp, 
u1mu Juw11wgn11 Gbp}l fiwuwp '4wpn11 bG Wll'J.l.4 }lu}lG a}l Ghi: U.1u14}1unt[, 
ti}12lll w1G14bu, }1G214bu fiw'4wuwplll Juw11}1 1J.hl.4nmu wnwt[b1wq.m1G 
2wfimua UlllwGwim fuw'l_wgn'l_Gbp}l 3.q.lllntU{! Gbpfiw'4 pGm1p mG}l, li. 
w1a fiwpgWTj.JlnLU{!, pb Juw11}1 libf np t[wpnwq.}loa t "1wt1." '4wu "1wt1.w­
q.m1G", }lGnG}lG 1.[}161:it}l t: U.1ulllh'l '4wG u}l nwG}l unlllhgmuGbp: 'l-pwG­
g}lg bG \,b:2}1 fiwt[wuwpw'42nmp1mGI! li. 'lJIW lllWJlpbp I!fi'lfiwGpwgmu­
Gbp{!: U.1a 'llil.4nmu, hpp r Juw11I! fiw'4WUWJllll t, \,b:2}1 fiwt[ wuwpw­
'42nmp1mG{! fiwli{!G4Gmu t fiwt[wuwpw'42nmp1mG fiwu'4wgmp1wa 
fiblll, TIJII! Ol.411l}luw1mp1wa fi}luGw'4wG u'4qpmana t fiw'4wUWJllll 
Juw11mu: 
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'1-rgmp' X = (Xp•••,X;_,,X;,X;,1,•••,Xn)-(! f fuwrir 4WUWlW4WCi 

rpwqrfiw4 ..;, ru4 X; -Ci' i -p'l fuW'l.WQTI'l.r npf!t qwp1.j_l:qw4tpUf 

lfwnmgtCip ur rpwi.J.rtiw4, TIP(! X -rg UlWpptpqmu t urw1Ci CipwCinq, 

np i -p'l fuW'l.WQTITJ.r X; qwpqt1w4tp~(! \flnfuwprCiqwb t x; -nq: 

lJ.p111mCipmu 4UUlWCiw(ip X = (X1 , ••• ,X; _, ,x; ,X;+1 ••••,Xn) rpwqrfiw4(!, 

"PI! 4Ci2wCiw4tCip (xix): U.4Cifiw1\ll t. np tpt X; -I! IL x; -(! 

fiWU{!Ci4Cimu tCi, WUjW (xix)= X: 

Uwfiuwanul: x· =(x:, •.. ,x;, ... ,x:> rpwi.J.rfiw4I! 4nii.J.mut \Jt2r 

fiwqwuwpw42 ,mp1mCi, tpt pn1np X; EX; IL i = 1,2, ••• ,n -tpr fiwuwp 

fi2uwprUl t 

(2.1) 

wCifiwqwuwpmp1mCi{!: 
2.2 \Jt2r fiwqwuwpw42nmp1wCi uwfiuwCimurg fitUllLntu t, np "i 

ur i tuwri.wgnri. 2wfiwq.pq.nqwb it firwctwpi.J.t1m x; 
1.j_wpqt1w4tp~rg: (2.1)-r fiwuwii.w1Ci, x; -r \flnfuwpt(i X; 

qwpi.J.t1w4hp~r 11t~pmu, Gpw 2wfimuI! urw1u 4wpn11. t Gqwqt1, tpp 

tiuwgwb tuwri.wgnri.utp{! itU firwctwpqmu fiwqwuwpw42rn X. 

rpwi.J.rtiw4{! 3.lLwqnpnri. rptug qwpqt1w4tp~trrg: U.1u~runq, tpt 

Juwri.wgnri.Gl:ip[! Gwfuw~l:iu ~w1uwuwqnpi.J.l:i1 l:iu oq.U11.J.l:i1 x 
fiw1.j_wuwpw42rn rpwi.J.rfiw4ru ~WUl4WUTITJ. 1.j_wpi.J.l:i1w41:ip~l:ip~g, 
w~w ~w1uwuwqnpqwbmp1mGrg wCifiwU1w4wu 2t.11.mti{! 2wfiw1.j_l:iU1 it 
fipwctwpi.J.nri. tuwri.wgnri.r fiwuwp: 

Uwfilfw{lm,l: x; EX; qwpi.J.t1w4tp~I! 4Tiii.J.mu t 

fiwqwuwpw42rn, l:ipl:i uUlumu t \Jt.2r fiwqwuwpw42nmp1wu pl:i4mq 
ut.4 rpwi.J.rtiw4r 'lll:if: 

bp4m wuii.wug r = (X.,X2,H.,H2 ) wu11w2rup Juwri.r fiwuwp 

(x· ,.v°) rpwi.J.rfiw4{! fiwqwuwpw42rn t, l:ipl:i 

H 1(x,y°) ~ H 2(x 0 ,y°), H 2(x 0 ,y) ~ H1(x· ,y°) (2.2) 

wCifiwqwuwpmp1mGul:ip{! n2uwprUl tCi pn1nr XE x, l.t y E Y2 

111:i~pmu: 
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lfwuGw4npwu{bu, l'(A,B) (m x n) b:p4uwuip},g JuwJJ.}, fiwtlwfl 

(( ,/) qm1ql! 1.ii},G}, 'ub:2}, fiw4wuwpw42nmp1wU },J1w4},fiw4, b:pb: 

a ... ~a., .. , 
I,) I,} (2.3) 

p ... ~P-·. 
I ,} I ,} 

wUfiw4wuwJ1mp1mGUb:pf! uuimiq b:G pninJl i EM uinJJ.b:Jl}, u. j EN 

u1mUb:p}, fiwtlwf1: lJ.1uU1bU, 1 OJ1},Uw4}, fiwUWJl fiw4wuwJ1w42},n b:U 

(a1,P1 ) u. (a 2 ,P2 ) },J1w4},fiw4Ub:J11!, },u4 2 OJ1},Uw4}, fiwuwfl' (apP2 ) 

u. <a2,P1> -I!: 
'-},2b:g Ub:U12 fiw4wtlwJ1ui Juwl"\ b:Jl}, OUjUl },uwimp1wU u4qpmG12UbJ1{!: 

'l,J,uiwp4b:G12 r =< X, Y, H > fiw4wtlwJ1ui Juwrl.{!: 8mJ1w12wUllntfl 
JuwJJ.wgnJJ.}, 4b:J1~Uw4wU 2wfimut, ub:bmp1mG{! 4wJu4wb t J,U~Ujbu },Jl, 
w1GU1b:u ti fiw4wnw4nJ11J.}, 4wJ14biw4b:J1Uj},g: lJ.11J. UjWU1fiwnn4, 
aquib:ini.t uuiwUwi {!UUl fiUWJ1W4TIJ1},U ub:b 2wfimu, !nlflWJ;!WUllntfl 
JuwJJ.W9TITJ. UjWpmw4nJ1 t },fl 4wJ14b:iw4bJ1UjU {!GUlfltit,u fiw24}, wnUht 
fiw4wnw4npJl}, 4WJ1J2Wq}lb{!: 

luwJJ.hfl}, uib:ump1mUmu b:UpWYJ.Jli.lmtl t, nJl b:J14m JuwflwgnTJ.Ub:JlU 
ti qnJlbmu b:U JubiwuuinJlb:U, w1u},U12G 3quimu b:U uuiwUwt 
wnw4b:iwqnqG 2wfimu' fiw24}, wnUtin4, TIJl UJ1gw4},g{! qnJlbmu t },fl 
fiwtlwfl iw4wqm1G au.n4: 

-RGUwJ14tG12 w1U fiWJ191!, pb: JuwflntU },"Ci~ t hJ1w2Juw4nJ14wb 
wnw~J,G JuwJJ.wgnJJ.}, fiwtlwf1: 

bGpwr1-J1tU12' JuwJJ.wgnTJ.U {!UU1J1ti t x 4wJ14tiw4hJ1UjI!: lJ.11J. 
dwuwGw4 4wuiwqm1G 1J.b:U112mu Uw "42wfit," minH(x,y): U.11J. 

y 

UjWU1fiwnn4 aw u},2ui 4WJ1TITJ. t WUjwfini.tti max min H(x, y) 
JC y 

ubomp1wG 2wfimu (w1uuitJJ. min(max) -I! 4b:J194mu t {!UUI pninJl y e Y, 

x EX): bpb: tQUUIJlb:UntuUhJl{! fiwuwGhit, ~b:G, WUjW wnw~t,a 
fuWTJ.W9TITJ.f! U},2Ul 4WJ1TITJ. t UUIWCiwi 

! = sup inf H(x,y) 
xEXYd 

(2.4) 

ubomp1wG1! J,G~12wa wutu UTIUI 2wfimu, Tifl{! 44n~b:Up Juwf\}, UUITIJ1},U 
WJ1dt12: flu4 b:pb: (2.4)-J, tpuuiJ1htlmuUhJ1[! fiwuwGb:iJ, tG (0J1},Uw4, 
tlwuip},gw1},U JuwTJ.hJ1}, ub~), WUjW v ub:bmp1mG[! Uwu. 4n~4mu t 
uw12ut,u},G: 'u4wqwqm1U 2wfimtl[! wnw4b1wqm1UJ, fiwugUbim 
tl},tngn4 x 4wJ14tiw4hJ1UjbJ1}, 4wnmgtJwG u4qpmU121! 4n~4mu t 
uwpu},ut,at, u4qpmUp, J,u4 WllJ. u4qpmG12n4 {!UU1J14Wb x 
4wp4biw4b:J1U11!' I JuwTJ.wgnTJ.}, uw12u},u},Gw1},G 4wJ14h1w4hJ1U1: 
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\.inqa 4wrq.}, l'J.Wlllnqmp1maabr 4wrh1}, t 4},rwnb1 2 }uwqwgnq}, 
41n}uwrha: bapwl'J.rhaJ;!' aw l!alllflbl t y qwrqh1w4bf1~: U.1'l <tuuJw-

aw4 l{wmwq.m1G l'J.h~J;!mtl aw "Ulwan11" t U1w1},u maxH(x,y): U.1'l 
.r 

~wllltiwnnq 2-r'l }uwqwgnq[l u},2Ul 4wrn11 t },fl fiwuwr w~wfinqb1 
min max H(x, y) ubbmp1mal!: 

.V X 

v = inf sup H(x,y) 
yEJ' .XE.\ 

(2 . .>) 

p~\{1! 4n~l{mu t Juwrt}, l{br},a WflObJ;!, },u4 w1a qb~J;!mtl, bflp (2.5)-}, tlbt 
tJ;!UUlflbtlmuahfll! fiwuwab1}, ba' u},a},uw9u: {!al'J. nrmu, wnwl{b1wq.m1a 
4nrmuU11! al{wqwq.m1a}, fiwugab1m u},ingnq ulllwgqwb y l{wrl{h1w-

4br~li ,n1.wl{nruwa u4qpmaJ;!l! 4n~qmu t u},a},uWJ;!U}, u4qpmaJ;!. },u4 
Wll'J. u4qpmaJ;!nq l!alllfll{Wb y qwrqb1w4br~l!' 2 }uwqwgnq}, u},a},uWJ;!-

uw11ia l{wrl{b1w4br~: cal'J.q.bbaJ;!, Tifl u},a},uWJ;!U}, (UWJ;!U},u},a},) 
l{wrqb1w4br~ti q.n1mp1mal! nrn2qmu t (2.5)-nq li. (2.4)-nl{ WflUlWJ;!},a 
tJ;!UUlfl bumu}, fiwuwab1},mp1wup: 

'l-},gmJ;!' Ulfll{Wb t m x n UWUlfl},gw1},a fuw111!: U.1'l l'J.b~J;!mtl (2.4)­
}, li. (2.5)-}, tlbt tJ;!Ulllflhtlmuabfll! fiwuwab1}, ba, },u4 }uwq}, um11r},a li. 
l{br},a WflObJ;!abfll! fiwuw~WUlWUfuwawpwr fiwqwuwr ba' 

v = min max a-
10::jo::nt,;;io::m IJ 

v = max min a .. : 
- l<:i<:ml<:j<:n 'l 

(2.6) 

(2. 7) 

tuwq}, u},a},uWJ;!Ubfll! li. UWJ;!U},u},abfll! 4wrb1}, t TlflT12hl fiblllU.lWl 
au.nl{. 

(a 
a 

J mina .. } 11 • • • • • • • • • In · 'l 

• • • • • • • • • • • • • • • ... ~ .....• .! = m~x m~n aii 
a ffl) • • • • • • • • • a ,nn min amj I J 

J 

maxa; 1 ••• maxain 
I I 

Bwa4wgwb fiw4WUWf1Ul r =< X,Y,H > Juw11.}, fiWUWfl n2uwf1},Ul t. 

llill. r fiw4WUWf1Ul fuwqmu' 
(2.8) 

4wu, 
sup inf H(x,.v) ~ inf supH(x,y): 
.r E.\· y El. y Et· .rEX 

(2.9) 
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Ltnip w1..4wgm19{! filnnltnni t q.1. 5 §6-p iahnpbu 2-pg, npUlh'l 1..4bU11! 
t max -I! i.fmfuwppGbt sup -ml_, pu4 min-{!' inf -ntl_: 

23 'l-pU1wp4hCiu fiw4wuwpU1 fuw'lmu uwuCiw4pgCibpp tl_wpuwq.bp 
01..4uipuw1mia1wCi fiwpg{!: 4.w4wuwpU1 r =< X, Y, H > tuw'lp ubf 

pCiw4wCi t Wl1ll.4PUP < x·, y·) E x x Y ppwtl_ptiw4{! fiwuwp ht 

1wtl_wq.m1Ci, nppg fipwdwptl_bm "i up tuw'lwgn'lp fiwuwp 2wfiwtl_bU1 it: 
Juw'l bpp U1 bumia1wCi ubf 01..4U1 puw1mia1wCi w1111..4pup u4qpntCil!I! 
4nitl_mu t fiwtl_wuwpw42nmia1wCi u4qpmCiu: 

Uwfhlwfimu: r=<X,Y,H> fiw4wuwpU1 tuwTJ.p fiwuwp (x",/) 

ppwtl_ptiw4{! 4ni4.nu.r t fiwtl_wuwpw42nmia1wCi ppwtl_ptiw4 4wu 
iawupw4bU1, hiab 

H(x,y°) :5: H(x· ,y°) :5: H(x· ,y) (2.10) 

pn1nr x EX, y E Y: 

t,iab (2.10)-mu Ci2wGw4bCiu n. = -Hz = H, Wl.4W 11w \_,b2p 

fiwtl_wuwpw42nmia1wCi uwuCiwqnp 11t1..4uCi t: \J2wCiw4bCiu r tuwTJ.p 
pninr fiwqwuwpw42pn ppwqptiw4Cibpp pwqumiaJntlijl Z(l')-ntl_: 

"lwpq t, np Z(r) EX x Y : 

r UWUlflpgntl_ fuwTJ.p 'lU1J.ll!nlU, tunul!I! tl_bpwpbpmu t 2wfimuCibpp 

UWUlflP9P iawupw4bU1bppCi, WJUpCiuCi' w1Ci1..4pup (( ,f) 4bU1bppCi, np 

pntnr i EM L. j EN -bpp fiwuwp tip2U1 t 

U,~a.,,$Q.,.: 
I) I J I J 

wCifiwq wuwpntu{!: 

OppCiw4' A=(~~ t) uwU1ppgntl tuwTJ.p fiwuwp (2.2)-I! 
601 

fiwtl_wuwpw42pn ppwqptiw4 (pwupw4bU1) t: 
4.w4wuwpU1 JuwTJ.ntU fiwtl_wuwpw42pn ppwqptiw4Cibpp 

pwq umpJntCili mGp fihU1ltlWL fiwU1ljmp1mCiCibp"(!. 

fo-linplirl: bCipwl}phCiu (x;,y;)-I! L. (x;,y;) -(! fiw4wuwpU1 r 
fuwTJ.p bp4m ljwuw1w4wG fiwqwuwpw42pn ppwqp6w4Cibp bCi: U.111 
Jlb1..4umu. 

1. H(x;,y;) = H(x;,y;).= H(x;,y;) = H(x;,y;) 

(2.11) 
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fc}-hnphuJ,g fihlllltmu t. np 2wfimuJ, ,1>mul49),wG pninr 
fiwqwuwpw42J,n J,pwqJ,tiw4GhpJ, fiwuwp [!GT).ntGmu t uJ,lA.Gm1G 
wricthJ;2[!: nluUlJ, GhpumbhGJl fihUlltlWl uwfiuwGntu[!. 

U~RtlwGnul: 'l,J,gmJl' (x",y)-I! r JuwqJ, fiwqwuwpw42J,n 

J,pwqJ,tiw4G t: U.1'l T).UUfJlntU 

v=H(x·,y) (2.12) 

pfitlI! 4n2qmu t f JuwqJ, wpdhJl: 

r JuwqJ, (x·, i) fiwq wuwpw42J,n J,pwqJ,tiw4(! 1A. v wpdhJlI! 

uJ,wuJ,G 4wqunuI hG JuwqJ, tmbmu{!: 
U.1ctu pwgwfiw1lllhGJ;2 fiwqwuwpw42nmF,1wG u4qpmGJ;2), 1A. 

uJ,GJ,UWJ;lUJ, 1t UWJ;lUJ,uJ,GJ, u4qpmGJ;2GhpJ, 41n}uWT).Wpa 4WUfI! 
fiw4wuwplll Juwqmu: 

fcJ-lmplitl: r < X, Y, H > JuwqJ, fiwqwuwpw42J,n J,pwqJ,tiw4J, 
q.n1mp1wG fiwuwp wGfiriwcth2\ll 1A. pwqwpwp t, np q.n1mp1mCi mCihCiwG 
minsupH(x,y) 1A. maxinf H(x,y), w1CiUfhu, np 

y .% .% }' 

v = max inf H(x,y) = minsupH(x,y) = v: (2.13) 
.% y y .% 

(!GT). npmu 1 Juw11.wgnqJ, uwJ;2uJ,uJ,Ciw1J,G x 0 qwpqhiw4hJ1UfI! 1A. 2 

Juw11.wgnqJ, uJ,GJ,UWJ;lUWlfiG Jlo qwpqhiw4bpUf(! altwqnpmu hG r 
Juw11.}1 (x0 ,y0 ) fiwqwuwpw42J,n J,pwqJ,tiw4{!: 

U.1G JuwJJ.UJl(!, npnGg fiwuwp q.n1mp1mG mCihG fiwqwuwpw42J,n 
J,pwqJ,tiw4Ghp, 4n2qmu hG iJ,npn2 Juwqhp: Sq1wt phnphu[! 
pwgwfiw1\llmu t JuwJJ.), iJ,npn2mp1wG fiw1UlwCiJ,2[! ((2.13) UfWlUWG[!): 

l.,li,nuwGp: npUfhuqJ, (m x n) UWUlpJ,gw1J,Ci f fuWJJ.(! tJ,CiJ, iJ,npn2, 
wCifipwcth2\ll 1A. pwqwpwp t. np 

min max a . = max min a .. : 
l<:j<:nl<:i-sm IJ l<:i<:ml<:j<:n IJ 

OpJ,Ciw4' A=(~ : 1) uw1npJ,gw1J,G 
0 -2 7 

fiwqwuwpw42J,n J,pwqJ,tiw4 t: 

(2.14) 

Juw11.J, fiwuwp (2.1 >-I! 

{!GT). npmu' 

min max aij = max min a;1 = 2: A= (i ~) uwUlpJ,gw1J,G Juw11.J, fiwuwp 
J I I ) 

fiwqwuwpw42J,n J,pwqJ,tiw4 q.n1mp1mG 2mGJ,, J;lWGJ, np 
min maxa;J = 1 > max min a;1 = 0: 

J I I J 
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~Ji2bgG.b:Gp, np r = (X1, X2 , H) ffw4wuwpui Juw'l.Ji ffwuwp 

X 1 x X 2 -}IG. ~wui4wG.n'l (x0 
,/) qmJq.l! ffw4wuwpw42Jin Jipwlj_Jitiw4 

t, bpb 

H(x,y°)~H(x°,y°)~H(x°,y), xeXr, yeX2 : 

~w4wuwpui Juw'l hp Ji ff}luG.w4wG. ffwui 4mp1mG.Ci.bp Ci b:Ci.. 
1 °. luw'l wgn'l.JiCi. 2wffwtl bui ~t ffw4wnw4np1J.Ji Ci ffw1ui Ci.ht w1Ci. 

lj_wptlb1w4bp~bpf! (uw{!mp 4wu Juwnf!), np JiCi.J:!I! ~wuipwuuilj_mu t 
4Jipwnb1: J"lffwp4b, bpb Juw'l.WQTI'll! UUIWl'J.JiP t oq.uiwq.npbbt 
1wlj_wq.m1Ci. lj_wptlb1w4bp~f!, w~w Ci.pw 2wffnufl! ~Ji Ci.lj_wq}l w1Ci. pwCi.Jig, 
np Ci.w ffw1uiwpwpmu t WJl'J. uwu}!Ci., J!WlQ fJ.pwCi.Jig Ci.w n~}!Ci.~ ~Ji 2wff}l: 

2°. 'l,Jigmv' Z(r)-Ci. r Juw'l.Ji ffwlj_wuwpw42Jin Jipwlj_Jitiw4Ci.hp}l 

pwqump1mG. t: tJpb (x,y)eZ(r)-Ci. u (x 0 ,y 0 )eZ(r)-G. r Juw'l.Ji 

ffwlj_wuwpw42Jin Jipwlj_Jitiw4Ci.bp hG., Jiu4 v -Ci. Juw'l.Ji wpctb}:!Ci. t, w~w 

(x 0 ,y) eZ(r), (x,y') eZ(r), (2.15) 

v = H(x,y) = H(x' ,y') = H(x,y') = H(x' ,y): (2.16) 

3°. tuw'lwgn'l.Ci.hfll! 2wffwq.pq.ntlwb ~b:Ci. ffwuwuih'l 
q.npbn'lmra1mCi.Ci.bp}l u2w4uwCi. fiwuwp 21.jm1uCi.hp mCi.hCi.wim Juw'l.Jig 
wnwi: 

4°. bph r Juw'l.Ji ffwuwp q.n1mra1mCi. mCi.Ji ffwlj_wuwpw42Jin 
Jipwlj_Jitiw4, Jiu~ x -I! u y -I! ffwuw~wuiwuJuwCi.wpwp 1 u 2 Juw'l wgnTJ.-

Ci.hp Ji uwvuJiu}ICi.w1JiCi. u uJiCi.Jiuwvuw1JiCi. 4wptlh1w4hp~hpCi. hCi., w~w 
(x,y) E Z(r) ffwlj_wuwpw~2Jin }lpwtl}ltiw4 tu' f!Ci.11fiw4wnw41!: 

lflwpqwpwCi.b:Ci.J:!, wp1J.1n'"J:! hp4uwuip}lg JuwTJ.hpCi. octuilj_wb hCi. w1u 
fiwui ~mp1mCi.Ci.hpnlj_: 

Opf,uwq 5: 'l,Jiuiwp4hCi.J:! "(!Ci.uiwCi.h~wCi. tlh6" Juw'l.l!= tiG~~hu 

wp11hCi. Ci.2tlhg, w1Ci. mCi.Ji hp4m fiw4wuwpw42Jin Jipwtl}ltiw~' (ai,P,) L. 

(a 2 ,P2 ): (!Ci.l'j. npmu (a1 ,p,) Jipwtl}l6w4(! 2wffwt[hui t wnwiJiCi. 

Juw'l wgn'l.Ji fiwuwp, Jiu4 (a 2 , P2 ) -(!' hp 4pnp11 Juw'l. wgnTJ.Ji: 'l,w 

fiw4wumu t (2.16)-Ji Ci, gwCi.Ji np w1u JipwtlJi6w4 Ci.hpmu Juw'l. wgn'l Ci.hpp 

2wfimuCi.hpf! uiwpphp bCi.: U.1Ci.mfihuiL. Ci.2hCi.g, np ph~hui (apP1), 

(a 2 , P2 ) -I! ffwtl wuwpw42Jin JipwtlJitiw4Ci.bp hCi., (al' P2 ) L. (a 2 , P,) 
qm1q.hp(! 'i..1b2Ji fiwt[wuwpw42nmp1wCi. ppwt[ptiw4Ci.hp ~liCi., WJupCi.gCi.' 2° 
fiwui 4mp1wup octuitl wb ~hCi.: 

bph 1-pCi. ~IWTJ.WQTITJ.(! JuWTJ.(!Ci.4bpnp(l fiw1lllCi.nnl t, np UUIW1J.}lp t 
[1Guiph1m a 1 t[wptlh1w4hp~(l. L. bph 2-rri JuwTJ.WQTITJ.[l fiwunqtlwb t, np 
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uw wrrp-4hu ti 41.j_wpi.j_},, w~w },pta n~},u~ ~}, uCiw wCitim, pwCi 

[1Ciuiph1m P1 i.j_wpi.J.tiw4hp~[1: ~wuwCiuwCi 11wmn11mp1mCiCihp 4wpti}, 

t wGti L. hp4pnp11 Juw11wgn11}, fiwuwp U.1u~},uni.j_, Juw11wgn11Cihp},g 
1mpwpwCiamp}, fiwuwp 2wfiwi.j_hm t wnw~},Ci[I fiw1mwpwpti },p 
i.j_wptJ.h1w4hp~}, uwu},Ci, TIJl[I fiw4wumu t fiw4wuwpm Juw11hp}, 1° 
fiwm 4mp1wCi[1: 

lJCipw11phCip, np Juw11wgn11Cihp[1 u},Ci~L. Juw11Ci u4uhl[I u},u1wCig 
nh\11 ~ta 2\fli.J.nu.i, wu u},wctwuwCiw4 L. },pwp},g wCi4wJu ta [1CiU1pmu 
},phCig i.j_wptJ.hiw4hp~hp[1 (},Ci~~hu np CiwfuwmhutJ.mu t wCi11w2},Cip 
Juw11}, 4wCinCiCihpn4.): 4wmwphCip 11wmn11 mp1mGCihp 1-}, Ci Juw11wgn11}1 

4mfuwphCi: \,pwCi 3.hnCimm t. np },pw4wCiwg4.}, (apfi1 ) },pw4.},fiw4[1: 

P.w19 2-r'l Juw11 wgn11}, Ci 3.hnCimm t (a 2 , P2 ) },pw4.},fiw4[1: fhum },, hph 

1-},Ci Juw11wgn11 Ci ttCimp}, a 1 tl wptJ.h1w4hp~[1, w~w 2-p'l[I 4wpn11 t 

~Ciuipti P2 4.wptJ.h1w4hp~[!. L. CipwCip hp4muCi ti mwCintt 4mwCi 

(2wfimuCihp}, tl h4mnp Ci t (0,0)): U.111 11t~pmu 1-}, Ci Juw11 wgn11}, fiwuwp 

},uwutn mCi}, [!Cimpti a 2 4.wptJ.hiw4hp~[1, pwCi}, np (a 2 ,P2 ) 

},pwtl_},fiw4}, 11t~pmu },Cip[! 4mCihCiw 1-}, fiwtl_wuwp 2wnmu: P.w19 
hp4pnp11 Juw11wgn11I! fiwuwCiuwCi fl.WU1n11mp1mCiCihpn4. 4wpn11 t 

ttCiuipti P1 4.wptJ.h1w4hp~[1. L. w1u 11h~pnnl' 2 Juw11wgn11CihpCi ti 

( a 2 , P1 ) },pwtl_},fiw4mu fl.Wpo1w1 mwCinq 4mwCi: 

U.1l'~},un4., mh11}, mu}, w1Ci 11h~p[1, hpp },pwi.j_},fiw4[1 3.hnCimm t (L. 
u1111 },u4 ~wmfiwnni.j_ wCi4w1mCi) 1-},Ci Juwqwgn11}, fiwuwp: 
\,uwCiop},Ciw4 (2-r'l Juw11wgn11}, mhuwCi41mCi},g) 4wpti}, t 

fihmwqnmht (a 2 ,P2 ) },pw'1l},fiw4[1: 

lJ.1u~},uni.j_, Juw11wgn11Cihp},Ci 3.hnCimm t Juw11Ci u4uh1mg wnw~ 
~w1uwCiwi.j_npi.j_ti fiwuwmh11 q.npbn11mp1mCiCihp}, uwu},Ci, np[! 
nw4wumu t 3° nwm4mp1wCi[1: ').cti.j_wpmp1mCiCihp ta wnw~wCimu Ciwu 
uqCi ~wmfiwnni.j_, np uwpu},u},Ciw1},Ci L. u},Ci},uwpuw1},Ci 
4wpi.J.h1w4hp~hp}, qmiq.[I fiwtl_wuwpw42},n ~t: 

U.1u~},un4., mCihCip Juw11}, ti}, w1Ci~},u}, op},Ciw4, np}, fiwuwp 
nw4wuwpm Juwq}, 1°-4° fiwm4mp1mCiCihp},g n~ uh4[1 mhq}, ~mCi},: 

btl w1u~hu, \,h2}, nw4.wuwpw42nmp1wCi mwpphp 4.},fiw4Cihpmu 
Juw11 wgn11 Ci.hp}, 4.h4mnpCihp[1 4wpn11 hCi mwpphp i},Gti: P.wg}, w111, 
'i,h2}, fiw4.wuwpw42nmp1wCi },pwi.j_},fiw4Cihp}, pwqump1mCi[1, }, 
111wpphpmp1mCi nw4wuwpm Juw11hp}, fiw'1lwuwpw42},n 
},pw4.},fiw4CihJl}, pwqump1wCi, m1111wG41mCiw3.L. ~t: h-rab 

x = (x1, ••• ,xn)-[1 L. x' = (x;, ••• ,x)-I! fiwi.j_wuwrw42nmp1wCi br4m 
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111wppbJ1 ],pwtlJ16w4Gbfl bG, wt.qw x" ]'lf1wl[],6w4n, TiflI! pw11. 4wgwb t 

x u. x' }lf1wl[],6wl~Gbf1G wnw~wgGn11. l[wf1l[b1w4bf1t.qbfl],g L. 2J, 

fiwdnG4GnuJ x -], u. x' -], fibm, 4wf1TI'l t fiwl[wuwf1w42],n pf1wtlti6w4 
a],Gbr \.,b2], fiwl[wuwpw42],n tirwl[],6w4n Ot.q\11],uw1mra1wa 
pwquw1],G u4qpmGp t w1a ],uwumnl[, Tifl fiwl[wuwpw42nmra1wa 
mwflpbJI ]'lf1wl[],6w4GbflI! mwppbfl fuw11.wgn11.Gbfl], fiwuwp 4wpn11 ta 
111wppbfl wumti6wGti GwfunGmflbtJ, 1],Gbr lJ.1u1.qtiunl[, w1G fiwpg[l, rat 
fiwl[wuwpw42nmra1wa n'"fl ],pwl[],6w4n 4wpb1], t nG11mGt1 np1.qtu 
pn1np tuw11wgn11Gbp], fiwuwfl 3.tnGUlm 01.qm],uw1mra1wa u4qpmGp, 
uGntU t Hntbl[wb: ~tmwq.w1mu gnqg 4\llfll[}l, Tifl Ot.q\ll}IUWtntra!wG 
u4qpmGp], pwquw1GntJa1mG[1 2wm uwuGw4],gGtpnl[ 4wnw4wpt1ti 
Gtpfiw4 q.nflbI!GJctwgGtflti 1wl[wq.m1G l[wpp], tw4wG pGntJctWq.f1ti2G t: 

\.,wu. G4wmtGp, np ], mwf1ptpmJct1ma fiw4wuwf1\11 11t1.qpti, i -r11 

fuw11wgnl'J.J, x; fiwl[wuwpw42],n l[wpl[t1w4tf1t.qI! u],2m 2t, np 

w1.qwfinl[ mu t \., t2], fiwl[ wuwpw42nmra1wa }lf1wl[],uw4 ti wnul[ wq a 
H;(x·) 2wfimu[1, pwati np 11w tw1.qtu 4wful[wb t GpwGtig, rat u1mu 

tuw11.wgnl'J.Gtp[l WflfllTIJl 4nGmpta \.,t2ti fiwl[wuwpw42nmra1wa m41w1 
tirwl[tiuw4ti 1.qwm4wGnl'J. l[wpl[w1w4tp1.qtp, rat' n2: fhumti, 
fiwl[wuwpw42tin tirwl[tiuw4[1 21.qtmp t ut4GwpwGt1 np1.qtu , -r11 
tuw'l.wgn'lti 1wl[wqm1a 4wp4t1w4tp1.q: U.1111.qtiuti ut4GwpwGntli[1 
tiuwumwl[npl[wb t utiw1a fuw'l.wgnl'J.Gtpti l[wpl[t1w4tp1.qhpti 
fiwl[wpwbmti, w1utiGpG' tirw4],uw4Gbpti fiwuwp: 

2.4 \.,t2ti fiwl[wuwpw42nmra1wa tirwl[tiuw4ti 4wpL.np 
wnwG3.Gwfiwm4mra1mGG WlG t, Tifl Wlfl tipwl[tifiw4tig tp4m U W4htti 
tuw11wgnl'J.Gtpti 2t11mun fiGwpwl[np t' utbwgGti 2t114n11Gtptig uh4ti 
2wfiTilU[l'. ').tigmp' Sc N -n npn2 tuw'1.wgn11Gtpti tarawpwqumra1mu 

(11w2tiGp) t L. X = (Xw••,xn) -[I' r tuw11mu tia2-Tifl tirw4titiw4 t: 

\.,2wGw4tGp x1x:-n4 w1a tirwl[ti6w4[1, np x tirwl[tiuw4tig 4utnwg4ti 

X;, i c S 4wp4h1w4hpt.qhf1I! X;, i c S 4wp4h1w4hpUjhpn4 

41ntuwrtiGt1mg: U.n 4hp1.q' S 11w2Gwfuupti fuw11wgn11Ghpu tirtug x, 

4wpl[h1w4tp1.qtp[1 \flntuwrtiGmu ba x; l[wpl[h1w4hp1.qbpn4: hrah x · -[l 
\.,t2ti fiw4wuwpw42tin tirwl[tiuw4 t, wt.qw (2.1)-tig wutGL.tiG 2ti 
fibmL.mu, rat 

H;(x0
)~ H 1 (x

0 lx;) 

t J'.!TilTifl i ES -ti fiwuwp: 

(Z. I I) 

275 



U.1f\. wUfiw4WUWJITilJitlWU 62uwJ1}llll 1rat1n fiblllwqw1mu gm1g 
4U1Jl4r l4WJ1qwqm1a OJ1rUw4CibJ1n4: 

\.,b2r fiw4WUWJIW42nnlJitlnlU fiwu4wgnt}itlntU'(! 4WJ1btr t 
nutb11.wgUbi' l4WfiWUfb1n4 4WU1WJ1b1 (2.17)-r t4w1uwan 4wu t1 (2.17)-r 
ianqwg4wb t4w1uwan i Es -r Juw11.wgnJJ.UbJ1rg qnUb ub4r fiWUWJl: 

UULfillw{inul: x. rJ1wtlr6w4n 4"i4nlU t JuruUl fiw4wUWJIW42rn, 
bjab gwCi4wgwc, SC N f\.W2rilRr 1.,. Xs E fl X; -r fiWUWJl 

pw4wJ1WJ14mu t 

2,H;(x0
)~ 2,H;(x 0 Ix;) (2.18) 

wUfiwtl wuwJ1mJit1mCin: 
(l.18) t4w1uwUn bJ1w2Juw4nJ1mu t JuwJJ.wgnJJ.UbJlr urfli. S 

f\.W2rUQ UlllbJJ.bb1m Ul4WlllW4n4 fiwuwow1UmJit1wa qw1m 
wCiCit4w1.11w4wfiWJ1UWJl 1ruh1n, uwar TIJI gwu4wgwb f\.W2CiwJuupr Ubf 
4qU1U4r i JuwJJ.wgnJJ., npru Wlf\. f\.W2uwqrJ1I! obnU1.11m ir 1rur: 
BwU4wgwb Jurutn fiw4WUWJ1w42rn tlr6w4n fiw4WUWJ1w42rn t: 

Ojab Juru1.11 fiw4WUWJIW42nmp1mU'(! qnlnlJitlnlCi mCibuWJl Juw'lbJlr 
pw4w4wCirCi 1w1u f\.WUntU, Wl4W WCif\.w2rGQ JuwJJ.bJlr fiWUWJl u.11Ci 
4WJITI'l tJ1 '[!U1'}.ntCib1r Ol4lllruw1mJit1wu u4qpmCiQ 1rCibt= Uw4w1Ci UJIW 
qn1mra1mCi'I! fiwq4w1'}.bt4 t: 

Opt,awq 6: 'l-r1.11wJ14bGQ 

Pi A 
(A B) _ ((5,5) (0,10)) a 1 

' - (0,0) (1,1) a 2 . 

bp4uw1.11J1rg Juw11.n: U.1u1.11t11 (a 2 ,P2 > urw4 fiwqwuwrw42rn 

rrwtlrfiw4n (ni Juru1.11 fiw4wuwpw42nmra1mCi) Juw11.wgn11.ubpru 
lllWlru t 2wfimuubpr (1,1) 4b41.11np: Uw4w1u bpb bJ14m 
JuwJJ.wgn11.ubpf! Ju.WJJ.WU (a., Pi), UJIWUQ 4uU1wCiwu (5,5) 2wfimuCibpr 

4b41.11nJ1, TIJII! 2wfiwqblll t bJ14murG ti: U.11'\- rpwtlr6w4f! 
fiwqwuwrw42rn it, uw4w1u 1wqwqm1GG t bp4mur fiWUWJl q: 
U.1ut4rur l4WJlWf\.TIJ;!UUhJl fiw4WUWJllll Juw11. bJlnlU ibCi 1rGmu: JlCii 
tlbJlWJ!UJlnlU t w1u npn2w4r 'lhl4QrG, Wl4W u1.11wg4mu t. TIJI bpb bJ14m 
JuwJJ.wgn11.CibJ1U t1 urwctwuwCiw4 fiJ1WdWJ14bCi fiw4wuwJ1w42rn 
qwJ14b1w4bJ1t4bJ1rg, Wl4W lnlJIWJ;!WUi}nlJlf! 4WJITI'l t w4b1ru 2wfibt= 

2.5 OJ1ruw4 6-J! fiwCiqbgumu t "i f\.W2uwJuupw1rG Juw11.bJ1mU 
Ol4lllruw1mp1wG w1Ci.t4rur wn u4qpmCiuCi.bJ1 4rJ1wnb.1m 
fiCiwpwqnrmp1wCi. UlllQrG, TIJlnCi.g fiWUWl4WlllWUJuwCinJJ. 
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J,pwqJ,6w4GhJ11! hp4m fuWTLWQTITLGhpJ, fiwuwp q wqlqJ, 2wfiwqhlll hG, 
nwG fiwqwuwpw42J,n J,pwqJ,tiw4Ghpmu: ll1'luiJ'luJ, OUjlllJ,uw1mp1wG 
u4qpmG12 t "lwphllln1J, OUjlllJ,uw1mp1mGf!: 

'l,J,lllwp4hG12 {H(x)} = {(H1(x), ... ,Hn(x))}, x EX, x = I17=l X; 

qh4lllnpGhpJ, pwqump1mfil!, w1uJ,G12G' fuWTJ.WQTITLfihpJ, x c X 
fiGwpwq np pn1nJl J,pwqJ,6w4 Ghpmu 2wfimuGhp J, qh4lllnJl Ghp J, 
wpdhnGhpJ, pwqump1mGf!: 

Uwfiuwanul: UG'lw2J,Gn r JuwTJ.J, fiwuwp x J,pwqJ,6wltl! ltniqmu 
t "lwphurn1J, OUjlllJ,uw1mp1mG, hph q.n1mp1mG imGJ, w1GuiJ,uJ, x EX 
J,pwqJ,tiw4, np J, fiwuwp 

H;(x) ~ H;(x), Vic N, 

H;o(X) > X;o(x)' 

q.nGh uh4 i 0 c N -J, fiwuwp u1Gfiw4wuwpmp1mGCihpf! ti2uwp]lu, hG: ..I 

"lwp hurn1J, OUjUl J,uw1mp1wCi pn1 np J,pw4J,6w4 Cihp J, pwq llmp1mCi]! 

G2wCiw4liG.12 X P -ntl: 

xP pwqump1wCil! x J,pwqJ,6w4J, UjWU14wCih1mp1mG]! 
pnqwCi1).w4mp1wG wnmuntl G2wCiw4mu t, np q.n1mp1mCi imGJ, wu x 

J,pwqJ,6w4, TIJll! x • -J,g q.hpwqwuh1J, 1J,GJ, pninp fu.WTLW9TITJ. CihpJ, 
fiwuwp: 

1.i2hCi12 fiwqwuwpw42J,n J,pw4J,tiw4Cihp L. "lwphurn1J, 
OUjU1J,uw1mp1wG J,pwqJ,6w4 fiwu41ugmp1mCiCihpJ, pn4wG1).w4mp1wCi 
U1wpphpmp1mCif!: Unw~J,Ci J,pw4J,tiw4mu ni uJ, fuwTJ.WQTITJ. uJ,w1Ciw4 
q.npbhtntl i'1 4wpn'l uhbwgCiht J,p 2wfimul!, hp4pnpqmu' pn1np 
fuw'l wgnTJ. Ghpf! uJ,wuJ, Ci q.npbhtni.l (wCiq.wu JuJ,uU1) ihG 4wpnTJ. 
uhbwgGht 1mpw12wGumpJ, 2wfimuf!: 

\.i4wU1hCin GwL., np uL.hnqwo fiw4wuwpw42J,n J,pwqJ,nw4 
]!CilllJlhtm fiwuwaw1Cimp1mfil! 1mpw~wfillmJl wCifiwU1 JuwrtwgnTJ.J,G 
wpq.h1mu t 2hTJ.llht w111 J,pwl{J,tiw4J,g: "lwpbU1n1J, CJUjU1J,uw1nqa1wCi 
J,pwqJ,tiw4J,g 2hTLllnTJ. fuwTJ.W9TITJ.I! npn2 qhuiphpmu 4wpnTJ. l ~p 
2wfinurn twuihu uhbwgGhi: lJ'J,L.Gm1G dwuwCiw4, JuJ,uU1 
fiwqwuwpw42J,n J,pwqJ,tiwltl! wG4wu4wb CiwL. '1'lwphU1n1J, 

ouiU1J,uw1mp1wCi J,pwl{J,nw4 t: U.1uuihu, 6 opJ,Gw4mu (a 2 ,Pi) 

J,pwqJ,nwtil! fiwl{wuwpw42J,n t. pw19 '1'lwphU1n1J, ouiU1J,uw1mp1mG ~l: 
U'J,Cii11hn (ai,P1 ) J,pwqJ,tiwltl!, f!Ciqfiw4wnw41!, '1'lwpbU1n1~ 

OUjU1J,uw1mp1mG t, pw19 fiwl{wuwpw42J,n J,pwqJ,nw4 ~t: 
"(!CiU1wCib4wG l{b6" fuWTJ.TilU (a1 ,/Ji), (a 2 ,P2 ) hp4m fiw4wuwpw42tm 

J,pwqJ,nw4CihpCi t1 fuJ,uU1 fiwl{wuwpw42J,n hG L. uJ,L.Cim1Ci dwuwCiw4 
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lflwphum1}1 ot4ui}luw1mp1mG, pw19 liGit4hu G2qhg op}IGw4 5-mu, 
q1n}uwqwpdwpwp q1n}uwp}IGh1}1 ihG: ~wuwGuwG t4wU14hp wn4w t 
Gwla. fiwfnJl'l op}IGw4mu: 

Opt,awlj 7: 'l-}luiwp4hGl! ''Juwiuhpm4" Juw'll! (uih'u, op}IGw4 2): 

(a2 ,/Ji), (apP2 ) }lpwq}ltiw4Ghp[! fiwqwuwpw42}ln hG la. "lwphuin1}1 

ot4U1}luw1mp1mG (a1 ,Pt) }lpwq}ltiw4[! "lwphuin1}1 OUf~}luw1mp1mG t, 

pw19 fiwqwuwpw42}ln it: 6mpwl!wGilnlJ1 Juw11.wgn11.}l fiwuwp 

fiwqwuwpw42nmp1wG qwpqh1w4hpt4[! a 1P1 "4wGq. wnGht" 

qwpqh1wljhpt4G t. hph u1mu Juw11.wgn11.I! npn2h1 t wG9Gh1 

Juwiuhpmlj[!, la. [!G'lfiwljwnw4[!' atmGuim t [!Guiph1 a 2P2 "2wp<tqh1'' 

qwpqh1w4hpt4[!, hph u1mu Juw11.wgn11.I! npn2h1 t ljwGq. wnGht= Uw4w1G 
lnlJlWl!WGUntJl Juw11.wgn11. hpljm u}lwqnp 2wfimu UUlWGmu t u}lw1G 

a 2 (P2 ) "2wp<tqh1" qwpqh1w4hpt4G [!Guiph1}lu, WJ'l- t4wui6wnnq, 

WlUUlll'l wG}umuwq1h1}1 t l.4W1J2WJ1[! WRWfWUlWJl}l qhp}l fiwuwp, 
w1u}IGl!G' 1mJ1Wl!WGi1mp Juw11.wgn11. 2wfiwq.pq.nqwb t wnwf}IG[! 
fiw1uiwpwph1, np }IG11G t [!UUlJllll "2wp<tqh1" qwpqh1w4hpt4[!: 

\.,4wuihG11, np fiwuwGuwG fihuili.mp1wG fiwGq.hg}IGl! 

"C(hnwGhljwG qhti'' Juw'lI! qhp1mbh1}lu (uih'u op}IGwlj 5): 

2.6 '-l,hp1mohG11 hpljm wGdwGg r = (X.,X2 ,H.,H2 ) Juw11.mu 

WRWfWUlWJ1-fihuili.npfl UlWJ1phpw4}1 qwppwq.}lb'[!: Z 1 , Z 2 -nq 
G2wGwlj hGJ! fiwuwt4wuiwu}uwGwpwp 1-}l G la. 2-pfl Juw11. wgn11. Ghp }I 
1wqwq.m1G t4wuiwu}uwGGhp}l pwqump1mGGhp[!, npuih11. 

z' = {(xpx2 ) t H,(x.,x.i> = sup H,(Yt,x2 )}, (2.19) 

(2.20) 

(hGpwqpqmu t. np (2.19)-mu la. (2.20)-mu 62q.J1}1Ul qhJ1}1G hqJ1hJ1[! 
fiwuwGhtli hG): 

Uwfillwanul: bp4m wGdwGg r Juw11.mu (x.,x.i) c x. x x2 

}lpwq}ltiwljG wGqwGhGp Cuiwljh1phpq.}l i -fiwqwuwpw'42nmp1mG, }lu4 

H;-G i-2wfimu, hph (x1,x2 ) ezi li.62uwp}IU1 t 

H; = H;(x1,x2 ) = sup H;(Y,,Y2) 
(YpY1)EZJ 

fiwqwuwpmp1mGn, npuih11. i = 1,2, i -:t:- j: 

i -fiwqwuwpw42nmp1mG 
uh4GwpwGh1 fihuili.1w1 4hpt4: 
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(wnWl!W\llWflfia) fiw1\llafi t hp4m )uw'l_wgn'l_ahpfi H 1 li H 2 

2wfinHiahpfi <'j>ma49Jiwahp{! l.t fih\llu.wpwp' gwa4wgwb 
tl wplj_ h1w4 hp1-4 ti a fiwuw~w\llwu)uwan'l hp 4pnpTJ. Juwq wgnqfi 

(fih\llltTiflflfl) tWJ.lwq.m1a ~W\IIWU)uwaahpfl Z 2 pwquntr,tJnta{!: lJ.JTJ. 
dwuwaw4, oq.\llJ.lhtnJ.l W!TJ.~fiufi \llhT]_h4w\llJ.lmr,t1mafig, aw {!a\llpntu t 
fip 2wfimu{! wnwi.J.h1wq.nqati fiwugan'l x1 J.lwpJ.lh1w4hf1~l!: U.iu~fiunlj_ 

H; -a i -pTJ. fuw'l_wgnqfi 2wfimua t, Tifll! f fuw'l_mu 1wi.J.wq.m1a 31.tnJ.l t 
q.npbmu "wnWl!W\llWfl fl" TJ.hpmu: 

l/ill: br,th Z(r)-a 2 waawag r 
fiwJ.lwuwpw42nmia1wa JipwJ.lfitiw4ahpfi pwqumia1maa t, fiu4 Z 1 li 

Z 2 -{! l, 2 fuw'l_wgnqahpfl tWJ.lwq.nqa ~W\IIWU)uwaahpfl (2.19) li (2.20) 
pwqumia1maahpa ha, w~w 

Z(f) = z 1 r. z 2 : (2.ZZ> 

H 'l-figmp (xi, x 2 ) EZ(f)-a \,h2fi fiwJ.lwuwpw42nmia1w1a 

i.J.fitiw4 t: lJ.1TJ. TJ.h~gmu 

H 1(x' ,x2 ) ~ H 1(x1,x2 ), H 2 (x1,x') ~ H 2 (xpx2 ) 
I l 

fiwuwp: lJ.1uU1h'l_fig fih\llu.mu t. 

H 1 (xi,x2 ) = su.p H 1 (x; ,x2 ) 

x, 
(2.24) 

l.t wiufiapG' 

(Xi,X2) E Z 1 r, Z 2 : ~w4wnw4 ~wu,4wah1mra1mal! wauti1w4wanphG 

p)unnl' t (2.2.,) li (2.24)-Jig: .J 

Uwfirfwfinul: l1wut.ap, np r = (X.,X2 ,H1 ,H2 ) hp4m wG3wGg 

Juwrtmi.t wnwl!w\llwpmp1wa ~wmwpa wn4w t. hph q.n1mia1mG imCifi 

w1G~rur (X1,Xz) C xi X Xz rrwi.J.rtiw4, np 

H, ~ H;(xi,x2 ), i = 1,2: (Z.ZS) 

f<Nmµlirf: lJph hp4m wCi3wCig I'= (X1,X2 ,H1,H2 ) JuwriG mGr 

<Tlwphu,n1r o~u,fiuw1mia1wG li \,h2Ji ffwlj_wuwpw42ni.J.wb wnCit(wqCi 

(x. ,X2)' (y. ,Yz) \llWflphp 2wfinlll'Cihpr lj_b4u,npCihpnlj_ rriwt[rtiw4abp' 
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(H1 (x1 ,x2 ),H2(X1 ,x2 )) -:t:- (H1 (Y1 ,.V2 ),H2 (Yt ,.V2)), (2.26) 

wuiw }uw11nur wnltw t uiwmwrl! wnwfwmwrmp1wCi fiwuwr: 

H l,wuw3.w1Ci (2.22)-r '"ut2}l (Zi,Z2 ) c Z(r) fiwqwuwrw­

lt2nmp1wCi gwCiltwgwb }lrwq}lfiwlt}l fiwuwr ti2uwr}lm tCi 

H1 (Zi, z2 ) :5; H;, i = 1,2 

wCifiwqwuwrmia1mCiCihJll!: bCi,aw11rhCig fiwltwnwltl!, w1u}lCigCi' r 
}uw11mu pwgwltw1mu t uiwmwrl! wnwfwmwrmia1wCi fiwuwr: U.111 

11tui11mu q.n1mia1mCi mCi}l (Zp Zi) c xi x X2 }lrwq}lfiwlt, nr}l fiwuwr 

(2.27) 

H,(Yi,Y2):5;H; :5;ll;(Z1,z2 ), i=l,2: (2.28) 

µw19 (xpx2), (Yi,Yi) }lrwq}lfiwltCihJll! "lwrtmn1}l 

ouim}luw1mia1mCi hCi: l,hm uwpwJl, (2.27), (2.28) 
wCifiwq wuwrmia1mCiCihJll! 11wnCimu hCi fiwqwuwrmia1mCiCihJl, TIJll! 
fiwltwumu t 2.26-}lCi: .J 

4.DJlfntu' CiltwmhCig, nr "(!CimwCihltwCi qhti" u "luw2uhrmlt" 
Juw'l hp{! pwqwpwrmu tCi 2.6 ,ahnphu}l uiw1uwCiCihp}lCi, fitmuwpwp, 
w111 }uw11 hpmu wnltw t uiw1pwp{! wnwfwmwpmp1wCi fiwuwp: 

J.1 Ultqpmu 'lflmwplthCip r fiwltwu'wpm uwmr}lgw1}lCi }uw11}l 
11tui11I!: bCi,aw11rtCi11 r }uw11mu q.n1m,a1mCi 2mCi}l fiwqwuwpwlt2}ln 
}lrwq}lfiwlt: U.1'l 11tuipmu §2-}l fiwuwiiw1Ci ntCihCig 

min max a-- -maxmina-- > 0, . . lj . . lj 
J I I J 

(3.1) 

}lult u}lCi}luu1pu}l u uwpu}lu}lCi}l qwrqtiwlthputhJll! 1wqwq.m1Cin i_hCi: 
U.qti}lCi. }uw11wgn'l_Cihp}l fiwuwr 3.hnCimm 2t w111 qwpqt1wlttpuihp}lg 
oq.mqh11!, pwCi}l np 'lJlwCig}lg fipwdwrqtim 'lhuipmu ltwrn'l hCi 
umwCiw1 wqt1}l utb 2wfimu: 

Op}lCiwltnq gm19 mwCip, np trp }uw11wgn11}l {!CiUlpwb 
qwpqtiwlthJlutl! fiw1mCi}l t 'lwnCimu fiwltwnwltnpl}.}lCi, Cipw 
ltnpmum Cihp{! ltwpn11 hCi wq h1}l Ci 1}l Ciht, pwCi u}lCi}luwgu}l 
qwrqh1w1.ttrui}l T}.hutpmu: 'l,}lgmp' 

A=(~~): 
280 



U.1u uwlllp},g}, fiwuwp 

min max a .. = 3 , max min a .. = 1 , 
j i I) i j I) 

w1u},fl12fl' fiwqwuwpw42},n },pwq},tiw4 q.n1mp1mfl imfl},: U.nwi},G 

fuWTJ.W9TITJ.}, uwnu},u},fl}, qwpqb1w4bpUjG t ( = 1, },u4 bp4J1TIJITJ.}, 

u},fl},uwnu}, qwpt.1.t1w4bpUjfl t / = 2: bGpWTj.Jlhfln' bp4pnJIT) 

tuwJJ.wgnJJ.fl {!fllllpmu t / = 2 qwpqb1w4bJ1Ufl!, },u4 wnwi},Uf!' i = 2 

qwpqt1w4bJ1Ufl!: U.1TJ. TJ.huinmu wnw~},fl}, 2wfimul! 3 t, w1u},G12G' 2 
u},wqnpnq wt.1.t1},U, nwa u},fl},uwnu}, TJ.bUjl)TilU: Uw4w1fl, bpb bp4JITIJIT\ 
tuwJJ.WgTITJ.I! 4nwfi}, wnw~},fl}, f!Glllpmp1mfll!, wuiw },p qwpqb1w4brUfl! 
4TJ.WJ1i1U}, j = 1, la. wnw~},fll! 4ulllwflw 0-}, fiwqwuwp 2wfimu, w1u},G12U' 

ub4nq uiw4wu, nwa u}, G},uwnu}, TJ.huinmu: 'uuwa TJ.WlllTITJ. mp1mflGbp 
4wpb1}, t wflbt Gwla. bp4J1TIJITJ. fuWTJ.W9TITJ.}, fiwuwp: 

l,wpg t wnwiwflmu. },Giuih"'u q.npbbfl tuw11.wgnJJ.Ghrl! u},G},uwi:iu}, 
wGfiwqwuwpmp1wa TJ.huinmu: iflwpqqmu t, np w1u fiwpg}, 
L4WlllwutuwG1! qwpqh1w4truitr}, UfWlllwfiw4wG f!Glllpmp1mGfl t: 
U.1TJ.ui},u}, q.npbn'l.mia1mGGhpf! Gwtu' wuiwfinqmu bG t.1.wrt.1.t1w4hpui}, 
wnwqt1wq.m1fl q.w'l.lllG},mp1mG1! (f!Ulllpmp1wa WJITJ.lTilflJ:ll! ili 4wpnTJ. 
fiw1lllfl}, TJ.Wnflw1 fiw4wnw4npTJ.},G, pwfl}, np wflfiwllll t fibGg },pbG' 
tuwTJ. wgnJJ.}, fl), hp 4JITIJITJ.' t.l wp4 ht w4 hpUf}, Uf Wlllwfiw4wfl I! fllllpmp1w G 
lub1wu},ll1 OU.I! WUjWfin4mu t 4wp4b1w4bpUjbp}, OUjlll},uw1mia1mG{!: 

Uwfi,Jw(]nul: r uwlllp},gw1},G tuwTJ.}, fiwutup uwlllp},g}, lllnTJ.hp}, 
fiwuwpGbp}, M = {1,2, ... ,m} pwqump1wG 4pw fiwqwflw4wfl 

pw2tumul! 4ni4mu t I tuw'l.wgnJJ.}, tuwnl! 4wp4t1w4bpui: 
l_wuwfluwfl Ou.nq uwfiuwG4mu t bp4JITIJITJ. fuWTJ.W9TITJ.}, tuwn{! 

qwpqt1w4bpUff!, TIJII! uwlllp},g}, u1mflbp}, fiwuwpflbp}, N = {1,2, ... ,n} 

pwqump1wa qpw fiwt[wflw4wa pw2tumua t: 
Juwnl! qwpqb1w4bpUf}, pbp4wb uwfiuwfluwG fiblll 4wuit[wb' 

Uwfu4},flmu uwfiuwfl4wb qwpt[h1w4hpUfhJ11! 4wflqwflbflJ;! "uwpmr ": 
1-},fl tuwJJ.wgn'l.}, x tuwnl! 4wpt[b1w4hpUff! fihlllla.1w1 t[h4lllnpfl t. 

m 
x=(i;1,t;2 , ••• ,i;n)cRm, Lt;;=l, t;;~O. i=l,2, ... ,m: (.t2) 

i I 

2-pTJ. tuwTJ.WQTITJ.}, tuwnl! 4wpt[b1w4bpUf}, t[b4lllnpG t R" -},g' 

Y = (T/1,Tlz,••••T/n) C Rn, L 1/; = 1. 1/j :2: 0, j = 1,2, ... ,n: (.L\) 

t;; :2: 0 li. 1/i;;,: O pqbpf! 41:'-lJlbt}, t ub4flwpwGb1, nruibu i EM u 
j EN uwpmp qwp4b1w4bpUfbp}, f!GU1pmp1wa fiwuwuiwlllwutuwG 
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fiwqwfiw4wCintfalntCiCibp. tpp. }uW1J.Wgn1J.Cibp(i 'Jq_lllqnu.f t(i rptCig X U 
y Juwn{! qwpqb1w4hpl.4tprg: 

'u2wCiw4tCiQ X -nq u Y -nq fiWUWUjWlllWU}uwCiwp.wp wnwfrCi u 
tp4pnp11 Juw'l wgnri. Citp r q wptl ti w4tpl.4hpr p.wqumra1mCiCibp{!: ').dq wp 
it Ci4Uillll:,t, np JntpWQWCiilTilP }uW1J.Wgn1J.r }uWn{! qwpqt1w4bpUjbpr 
p.wq umra1mCi{! Citpqiwlj uwfiuwCiwqiw4 (4nul.4w4lll) p.wqumra1mCi t 
qbpfwqnp iW\f1r tq41rrgwG fiWUWUjWlllWU}uwu lllWpwbntfa!TilUntU: 

Uwfi,Jwtinuf: 'l-rgmQ' x = (,;p•••,,;m) E Rm-{! wnwfru fuWTJ.W9TITJ.r 

Juwn{! qwp4.t1w4tpuiu t: U.11111tuigmu 

MX ={iii EM,.;; >0}, (3.4) 

npu,t'l M = {1,2, ... ,m} 44nitlr qwpqt1w4tpuir uuib4mp: 

'um1u aunq' 

N_1.={jljEN,TJj>O}, (3.5) 

npmb1J. N = {1,2, ... , n} p.wqumra1mu{! ljwuqwubug bp4pnp11 

}uWTJ.W9TITJ.r .V }uWn{! qwpqt1wljbpUjbflr UUjbljmp: 

lJ.1ul.4run~. }uWn{! qwpqbtW4bflUjr UUjbljUlfl{! p.WTJ.4Wgwb t 
w1uuirur UWQntp qwpqt1w4bpUjbprg, npnug {!UUlpqmu ta 11pw4wa 
fiwq wCiw4wumra1muCibpnq: 

'llwpq t. np gwuljwgwb x(y) Juwn{! qwpqb1w4bpuir fiwuwp 

MX -:t: 0 (M_I' -:t: 0), gwur np x(y) mur ni p.wgwuwljwu 

J:!WTJ.WTJ.flriubp, npnug q.muwp{! fiwqwuwp t 1-r: 

''\.rmwpljbCig U; = (,;p•••,,;;,•••,,;m) }uWn{! qwpqbtW~bpUj{!, npUlbTJ. 

,;; =l. ,;i =0, j-:t:i, i=l,2, .•. ,m: U.1u qwpqb1w4bpUj{! i-pTJ. mn1J.p 

{!uu,pmra1mu{! 4wuJunpn2mu t 1 fiwqwuw4wump1wup: ~uw4wu t. 
U; EX Juwn{! qwpqb1w4bpl.4{! um1uwgub1 wnWf pu Juw1J.wgn1J.p i -pl) 

mnqu {!UUlpb1m UWQTilfl qwpqb1w4bpUjp fibm: 'um1u au.nq 

wj =(T/t,•••,T/j•···•T/n)c.v Juwn{! qwpqb1w4bpUj{!, npu,bq T/j =1, 

T/; = 0, i -:t: j, j = 1,2, •.. ,n: 'unquwgubGJ! bp4pnp11 Juw1J.wgnqp J -pl) 

lllTifl{! {!Ulllpb1m UWJlTilfl qwpqb1w4bpUjp fibu,: ').pwunq ru4 Ulllwgqbg, 
np JuwqwgnTJ.r Juwn{! qwpqb1w4bpuibpp pwqum-,a1mG{! upw uwgmp 
qwpqb1wljbpl.4bpp lllwpwbmp1wu {!uTJ.1w1GmuG t: 

3.2 r UWlllprgw1ru fuWflTilU Juwqwgnqubpr (X,J'), XE r, .VEY 

Juwnl! qwpqb1w4tpl.4bflr 4wuw1w4wu qm1q.l! 4niqmu t Juwnl! 
tl wpq b1w4 bpUj hp r rpwqptiwlj: 
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U.1<hJ npn2liU[! m x n uw111pJ,gw1J,U r Juw11.J, wnw~J,U Juw11.wgn11.J, 
(x,y) Juwnl! tl_wptl_li1w4lip~ntl J,pwtj_J,6w4J,U fiwuw~w\/lwuJuwUn1J. 

2wfimul! np~liu Upw 2wfimuJ, uwpliuw111J,4w4wa u~wumu: -RwUJ, np 
Juw11.wgn11. UlipU {!U111pmp1mU1! 4w111wpmu liU uJ,u1wUgJ,g wU4wJu, 

w~w (x,y) J,pwtj_J,6w4mu, x = (~i,···•~m), y = (771, ••• ,q,,), H(x,y) 

2wfimuJ, uwpliuw111J,4w4wa u~wumul! fiwtl_wuwp t 
m " 

H(x,y) = I: I:a;AT/j = (xA)y = x(Ay): 
i=lj=I 

(3.6) 

call npmu H(x,y) ,l>mU4gJ,wU wU{!UJlfiWlll t I!Ulll x c x -J, t.. 
y EY-J,: \,4w111liU[!, np lipli Juw11.wgn11.UlipJ,g uli4U [!U111pli1 t uwgmp 

tl_wptl_li1w4lip~ ( i 4wu j ), J,u4 u1mu[!' Juwn[! ( y 4wu x) 

tl_wptl_li1w4lip~, w~w 

" H(i,y) = H(u;,Y) = ~aijT/j = a;y, 
J=I 

m 

H(x,j) = H(x,wj) = I:aij,; = xaj, 
1=1 

np111li11. a;, ai -a fiwuw~w111wuJuwUwpwp (m x n) tiw\llppgt, i -r'l 

111n11. a m j -pJl u1maa liU: 

l.,li111L.wpwp, r A=< M,N,A > u1.u111pt,gw1t,U Juw11.t,g fiwGq.ligJ,Ug 

Unp' r=<X,Y,H> Juw11.J,, np111li11. X-[! l.t 

tl wptj_ lit w4 lip~ lip J, pwq ump1mUUlip a liG, 

tl_wptl_li1w4lip~lipntl_ 2wfimuJ, ,l>mG4gJ,wU: r 

- -
y -[! r Juw'lr Juwn[! 

J,u4 H -[!' Juwn[! 

JuWl'J.[! 4wGtl_ wGliG[! r 
Juw11.J, Juwnl! [!GJl1w1Gmu: l.,wu4wGw1t, t, np r Juw'll! r Juw'lfl 

liGpwJuw11.a t, w1ut,GgG' ['Ac rA: 

UwfirJwanul: f Juw11.mu (x 0 ,y") J,pwtl_J,6w4[! fiwtj_wuwpw42J,n 

J,pwtj_J,6w4 t, J,u4 v = H(x,y) r Juw'lfl wpdligU t, lipli pn1np x EX l.t 

y E Y -GlipJ, fiwuwp 

H(x,y°) :S; H(x 0 ,y°) :S; H(x 0 ,y): (.U) 

§2-t,g fib111l.tmu t, np (x 0
, y") fiwtl_ wuwpw42J,n tl wptl_ li1w4lip~lipf! 

Gwl.t 1wtl_wq.m1UG hU: U.tl_litt,G, x l.t y l{wpl{h1w4hp~hp[! 

UW[!UpuJ,Uw1t,G l.t uJ,GJ,uw11uw1t,G hG, 11wGJ, np llll{}Wl rihummti 
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WJIUlWJ;!pG tJ;!UUlJlbunnIGbpf! fiwuwGlitP bG ( H(x,y), 4>mG4gpwG 

wGf!G'lfiwui t x L. y 4nu~w4m pwqump1mGGbpp qpw): 

fiNmpml (uwmppgw1],G Juwq bpp fipuGw4wG pbnplnlf!): U.\JbG u], 
uwmp],gw1],G Juwq Juwnf! qwpqb1w4bp~bpmu mG], fiwqwuwpw42pn 
],pwq],tiw4: 

3.3 'l-],mwp4bGJ;! r =< Xi,X2,Hi,H2 > bp4wG3. wG'lw2J,GJ;! Juwq: 

~w1mG], t, np Gm1GJ,u4 fiw4wuwpui 'lli~J;!ntU unqnpw4wG UWJ;!nlJl 
qwpqb1w4t11~], fiwqwuwpw42],n ],pwq],6w4 f!G'lfiwGpw~tu 
q.n1mp1mG imG],: 'um1G],u4 uwuip],gw1],G Juwq bp(i. f!G11-fiwGmp 
flb~J;!mu fiwqwuwpw42],n ],pwq],6w4 mGbG u],w1G Juwnl! 
qwpqb1wl~bp~bpmu: U.1'l ~wuitiwnnq pGw4wG t, \.,b2], 
fiwqwuwpw42nmp1mG1! wG'lw2],GJ;! Juwqmu 1.pa111pb1 Juwnl! 
qwpqb1w4bp~bp], flWunn.i: 

tiai~bu np fiw4wuwpm Juwqtp], 'lh~J;!ntU, Juwqwgnq], Juwnf! 
qwpqt1w4bJ1~1! ubaI! am1awgamu bal! uwI!mr qwpqb1w4bp~bp], 
pwqump1wa qpw fiwqwaw4wa pw2JuuwG fibtn: lflwpqmp1wa fiwuwp 

bapwflpbGJ;!, np qwpqt1w4bp~bp], X; pwqump1maGbJ11! qbpfwqnp 

ta lt uwfiuwabal! Juwq], Juwnl! 1!G'l1w1Cimu fiwu4wgmp1mal!: 'l-],gm11' 

r = (N,{Xi}icN•{H;};<-n) (3.8) 

4wuw1w4wa, qhpfwqnp wa'lw2J,aJ;! Juwri t: Opn2w4],mp1wG fiw\Jwp 

bGpwflpbaI!, np Juwqmu i -rill Juwqwgn111! ma], m; qwpqh1w4hp~hp: 

\.,2waw4ba11 µi -nq i -r'l Juwqwgnq], 4wuw1w4wa Juwnl! 

qwpqh1w4bJ1~1!, w1u],GJ;!a' J,Gi-nJl fiwqwaw4wa pw2Jumu 

qwpqb1w4bp~tp], X; pwqump1wCi qpw, npf! wGqwGtaJ;! UWJ;!nlJl 

qwpqt1w4hp~bp: µi (xi) -nq a2waw4taI! fiwqwaw4wamp1mG[1, nrl! 

µi qwpqh1w4hJ1~1! qbpwq.pmu t npn2w4], xi E Xi UWJ;!nlfl 

qwpqt1w4hp~J,a: Xi -nq a2waw4tG11 i -Jl'l Juwqwgnq], pn1np Juwnl! 

qwpqt1w4hp~hp], pwqump1mG[1: 
'l-J,gm11' i c N Juwqwgnqatp],g 1mJ1WJ;!WGi1ntJ11! 4],pwnmu t ],p 

Juwnf! µ; qwpqh1w4hp~f!, w1u],a11G A(X;) fiwqwGw4wGmp1wup 

l!auipmu t UWJ;!nlJl qwpqt1w4hp~hJ1: tapw11-phGp, np x = (x., ••• ,xn) 

q],6w4], fiw1uiaqt1m fiwqwaw4wGmp1mGf! fiwqwuwp t Gpw 
pWTJ.W'lJllii-tlwpqt1w4hp~hp], f!G111pmra1mGGhp], fiwqwGw4wamra-
1maatp], WflUlWflJllW\},a, w1u}la11a' 

(3.9) 
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S8l 

:4 tlqtntlqt}mlqlu.lm}l 
ilumnt ctnq JllU!J6!Jm }\U'l{) 4!J llltmy dtlq '64-( I n:) 'l 64-(0 n') :t JllUn{d 

illq!J4l lll4LlmJll9 n4!)4~tlq)1 :iln1Utehutlmnm}lmynm n 5 (!rt/ rt)!JJ :t 

lll4LlmJll9 tlmJlmy 4lntlqt}mlq}ltlm}l ilumf'~ qm6mt}nm6 :rt nmt}mTmJlmti 

mtnm ''.\ lll4LlmJll9 iln1utehutlmnmfimynm n 5 Cxlrt) 1JJ tlmJlmy 

4tntlqt}mlq}ltlmfi tl1uamJl nmtimtmJtmti 'x 4lau6mlamn{ utl- ! qe.lQ 

:JllU!)tmlll!Jil ilumn{ 41.amn{ J 
'.\ JllUflfot} '}lUJllUtlmnmflmy (On:)'.\ JllUfllutJu !)m46t}!)1Uct, 4Jl1Uyml t}n4 

'il!J1UtehuJlbmd 4tlqlntlqt}mlq}ltlmfi 4lau6mlamnt ! tl1uRnmamtl1ut !)- 'X 

''.\ nn1utehUJl bmd 4 Liq!) lau6mlamnt il- N JllUtlu 'illamnt ".fllU!Jmpymn 

r x:i r" 
: ( 1rtlrt)'J/ = ( 1x) 1rt( 1xlrt)'JJ :r· 

I I I ! 

anm!Jmlllnt} '4- ~ x 3 1 x tlulud lllnil fiulq tlmJltU1> 

'l }tu- ( ~ x) ~ rt il-{[ n:) }lulqt}lllmlnmJlbm.:J ::t ntntlqt}mlqfitlm]1. 

ilumnt nmt}mtmr,mti 4lau6mlamn{ utl- { 1nulamn{ J il- ~ rt ,a1U641., 

['1'1/ •x3•,rl•fx:,l•fr I {)(11-f,r IX31,r 

(JJT) :('lx),,rtU(xlx)'H :r ···:r :r ···:r =(xlrt)'y 

,anqtimnml'\ 

(0 I'£) :x3("x'· .. •1x)=X 'N::J! 

"X3 "r 1x:i 'r x:::ir 

'("x)"rtx• .. x(Jx)lrf X ("x•• .. 'Jx)'H:r •••:r = (x)rt(xfn:r = (fl)'JJ 

· ilJltunmtnn nmtimti 4 mmJlqe.lmJl nmte.l1UQ!J.!' nmtimymll\mtn 
utm :t Jllu}ln1uunil aqptlm 4tm46t}!J1Uct> 4Jltuyml 4lau6mlamn{ 

utl- ! nqtntlu 'Jl1ut}m94}1mtl4 · rt ::t n1utehuqqJl nmt}mymmmtn 
ilaqptlm 4tm46t}nmct> 4Jl1Uyml 4lau6mlamn{ tl1uRnmamL11ut 
'}luum9mmtn utm '}lutlq!J!J1Uiehunmtimnmfimy lutlu :t JllU!J6mnmt}mtl4 
ntlq!J t}m94fimtl4 tlqdtlmm }lutlqtntlqt}mlq}ltlm ti tl1uamJl ilt}m94}1mtl4 

rt }lutlqtntlqt}mlq}ltlm}l ilumnt :t}m94}1mtl4 fiut.lqtntlqt}mlq}ltlm}l ilumn{ 

.:i JllU}lfot} !)tuqmam}lmy ("rf•· .. •trt• 1rt) = rt :ilJltun{lmd nmtimnm}lmy 

lau}llut.lu }lut.lqtntlqt}mlq}ltlm}l ilumnt "rt• .. ·•'-rt"rt mtl}l nmte.l1uJlbmd 

4tlqnt}m94fimtl4 Llulud 'x l=~u = x :t JllUlutlu il'l{)ffi!Jmd (6'£) 



3.4 (m x n) bpljlfwlllpJ,g r(A,B) Juw'lJ, fiwdwp wnwrJ,G lt 

bp4pnp11 Juw'ltugn'lGbpJ, Juwn{! tlwptlb1w4bp1.4bpJ, pwqdmp1mG{! 
4wptqJ, t npn2t1 fibllllt!Wl 4bp1.4. 

x, = {xlxu = 1,x ~ O,x E Rnr}, 

X 2 = {.rl.r .. '""1,y ~ O,y ER"}, 

npmhq u = (1, ... ,1) ER'", w = (1, •.. ,1) ER" J,Gi1.4bu Gwlt (x,y) Juwnl! 

tlwrtll:i1w4l:ip1.4bpnni K 1 lt K2 2wfinntGbp{!, np1.4bu tiwpbtiw111J,4w4wG 

u1.4wumti 

K1(x,y)=.\'.Ay, K2(x,y)=xBy, xEX., )'EX2 : 

l,h111L.wpwp, 31.twljwGnpbG 4wnmgtlbg f(A,B) JuwqJ, f(A,B) 

Juwn[! [!G111w1Gmti{!, w1uJ,GpG' f(A,B) = (Xp X2 , K1, K2 ) bp4m 

wGo.wGg wGl)w2JlGp Juwrll!: 
t;p4tiw111ppg (J,Gi1.4bu lt tiw111pJ,gw1J,G) JuwqJ, fiwtiwp 

Mx = Ul4; > 0) pwqtimp1ntG{! 4wCitlwCibGp Juwqwgnl'J.J, 
, 

x = (4w •. , 4m) Juwn{! tlwptlb1w4bp1.4J, u1.4b4111p, J,u4 X 

tlwrtll:i1w41:ip1.4[!, npJ, fiwtiwp Mx = M, M = {1,2, ... ,m}' Juwn{!: 

l,wtiwGtiwGm~1wup, MY =(jl7Jj >0)-[!' 2JuwqwgnqJ, y=(771, ••• ,77") 

Juwn[! tlwrtlt1w41:ip1.4J, u1.4b4Ulp' f(A,B) (m x n) l:ip4tiwl.llpJ,g 

Juwl'J.mti: (x,y) J,pwtl),tiwlj{!, np1111:i'l bp4m' pb' x lt pb' y 

tl wptll:i1w41:i1.4bp[! 1J,ntl),G JuwnG bG, ljwGtlwGbGp 1),wJuwnG: 
"(!G111wGl:i4wG tlbti" Juw'lJ, opJ,Gwljntl gnqg lllwGp, np Juwn{! 

tlwptlb1w4bp1.4 tilllgGbm iP tlbpwgGmti wGl').w2J,Gp Juwqbp), awtiwGwlj 
wnw~wgn'l 11atlwpm~1mGGbp{!: 

o,,t,awq 8: 'l-J,gmp "CG111wGl:i4wa tlbti" Juwqmti 1 Juwqwgn'll! 
gwGljwGmti t wnwtlb1wqnqGu tiblJwgGbt J,p bpw2JuwtlnptlwlJ 

2wfimti{!: 'l-w G2wGw4mti t, np aw ti111w11J,r t {!G111pb1 x 0 = (4° ,t -f') 
0 ~ ~o ~ 1 juwnl! tlwptlb1w4tp1.4G w1G1.4bu, np wnwtlb1wqm1G iW1.fmtl 

tiblJwgGJ, K1(x,P1 ) lt K1(x,P2 ) bpljm tiblJmp1mGGbpJ,g GtlwqwqntJCiI!, 

w1u),GpG' 

max min{K1 (x,P1 ), K1 (x,P2 )} = min{K1 (x0 ,P1 ), K1 (x0 ,P2 )}: 
X 

U.nw~pG }uWl'J.WQTI1l.), t 

x 0 =- (1/5,.i/5). nrl! GpwG 111w1J,u t 4/5 tip~pG bpw2Ju1utlnptlwlJ 
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2wfinu.t: biab bp4pnp11 Juw11.wgn11. Ci [!CimpJ, /31 "4wptlh1w4hpt4[!, wt4w 

Juw11.wgn11. Cibp J, 2wfinu.tCihp[! 41'1 Cit.Ci ( 4/5, 1/5 ), J,u4 tiah oq.mtj_J, /32 

tj_wptl_h1w4bpt4J,g, wt4w' (4/5,16/5): 
U.1ut4J,untj_, b]ab bp4pnp11 Juw11.wgnfJ_[l 4nwfimti t, np J,p 

}uWTJ.[!Ci4hp[! fiwtj_wmwpJ,ti t x 0 i.twrtlh1w4bpt4J,Ci, wt4w J,CiQ[! 4[!CimpJ, 

/32 -[I la. 4umwCiw 16/5-J, 2W4l 2wfimti (hiah wnw~J,Ci Juw11.wgn11[1 4wpn11 

t fiJ,tiCiwtj_nph1 hp4pnp11J, 4wmwpwo /J2 [1Cimpmia1mCi[1, wt4w J,CiQ[l 

4wpn11 t 1wtl_wgCih1 Ciwla. J,p [1CiUlpmia1mCi[1): \1nqCi 4hpt4. hiah hp4pnp11 

Juw11wgn11Ci [lCiUlpnni t J,p y 0 c..= (-' I 5,1 I 5) tiwQuJ,tiJ,CiJ, 

i.twrtlh1w4bpt4[1, u. hiah wnw~J,CiCi [lCimpJ, a 1 tlwrtlh1w4hpUj[l. wt4w 

Juw11 wgnT]_ Cibp J, 2wfimtiCihp[1 41J,CihCi (16/5.4/5 ), J,u4 hiah [l Cilllp J, a 2 , 

wt4w' (1/5,4/S): U.111 UjWlllliwnntl CipwCi iihnCimm t y 0 uwguJ,tiJ,CiJ, 

4.wptl_h1w4bpt4J,Ci t4Wl/lwu}uwCih1 a 1 tj_wptl_h1w4hpUjn4.: 

U]ah hp4m Juw11wgnT]_CihpCi ti qwmhCi w1u iila.ntJ., 4fiwCiq.hCi (ai,/32) 

J,pw"4J,6w4J,Ci, npJ, qht4Qmti 2wfimtiCihpJ, 4.h4lllnp[1 (0.0)-Ci t: lJ.1u 

qhUjQntU (x0 ,y O) Juwn[l tl wptj_ t1w4 bpt4bpn4. uwguJ,tiJ, CiJ, J,pw4.J,fiw4[1 

't1h2J, fiw4.wuwpw42nmia1wCi J,pw4.J,6w4 2'1 1J,CiJ,: 

.L5 Uwfi,Jw(Jnul: r Juw11~ Juwn[l 4.wptJ.h1w4hpUjhpn4. µ • 

J,pw4.J,6w4[! 4n2tl_mu t 'lih2J, fiwtj_wuwpw42nmia1wCi J,ptu4.J,6w4, hJab 

4wuw1w4wCi i -pq Juw11wgn11J, la. Cipw gwCi4wgwo µi -Ci Juwn[l 

tj_wptlh1w4bpt4J, fiwuwp 62uwpJ,lll t fihlllla.Jwt wCifiw4.wuwpmia1mCi[!' 

K;(µ 0 IA) ~ K;(µ 0
), i = 1,2, ... ,m : 

t1Ci2t4hu bpi.a.mu t opJ,Ciw4 8-J,g, uwguJ,uJ,CiJ, Juwn[l 
tl_wptl_h1w4bpt4bpntj_ J,pwtj_J,6w4[1 l.4WfllllWflJ,p 2t, np 1J,CiJ, 'lih2J, 
fiw4.wuwpw42nmia1wCi J,pwttJ,6w4 Juwn[l 4.wptJ.h1w4hpt4hpmu: 

o,,t,awq 9: "ltJw2uhpm4" Juw11mu 4w (ai,/Jz) la. (a2,/J1) uwgmp 

tlwptl_h1w4bpt4bpml \1h2J, fiw4.wuwpw42nmia1wCi hp4m J,pwtl.J,6w4: 
lJ.111 J,pwtj_J,6w4Cihp[1 Ciwla. 'f'lwp hllln1J, O\.l.jlll J,uw1 mya1mCi hCi: luwJJ.J, 
}uwn[! [!Ci111w1CiuwCi uh~ wnw~wCimu t la.u uJ, fiwtj_wuwpw42nmia1wCi 

J,pw4.J,6w4, w1Ci t' (x 0
, y"). 

x· = y" = ((1-c)/(2-c))u1 +(1/(2-t·))Ui, 

npmbJJ. u1 = (1,0), u2 = (0,1), 4wu x· = y" = (1- t·) I (2 - c),l I (2 - t·): 
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ttrmu, mat.au 

K1 = (a"y*) = ((1- &) I (2-&)) + ((1- &) I (2- &)) = 1- EI (2- &) • 

K1 = (a1 ,y*) = 2(1-e)/(2-&) = l-e/(2-e): 

.gwat, np gwa4wgwb x = (~,1- ~) L. .v = (17,l-17) fiwuwp 

K1(x,y°) = ~A\(apy") + (1- ~)K1(a2 ,y°) = 1- & I (2- &) • 

K1(x·, y) = 17K1(x 0 ,/31) + (l-17)Ki(x °,{J2 ) = 1- & I (2- &) 

fiwqwuwpmp1maab.p]! 62uwp},Ul t.a, w~w 4ulllwawau 

K1(x,y") = K1(x· ,y0
), K2(x· ,y) = K1(x 0 ,y") 

pn1nr X C x, L. y C X2 Juwn[! qwpqb.1w4b.p~bpt, fiwuwp: ntulll}l 

(x 0 ,y") -1! \.,b.2}, fiwqwuwpw42nmp1wa, wqb1t,a' 1},wfuwna fiwqwuw­

pw42nmp1wa J,pwqt,6w4 t: Uw4w1a uwat, np K(x • ,y") = 

=(1-&/(2-&),1-&/(2-&))tlb4mnp]! JuJ,uUl tfinur t (a,,/J2) J,pwqt,-

6w4mu 2wfimuab.pt, (1, 1) qb.4UlnpJ,g, w1a "lwpb.Uln1t, O~Ul}luw1mp1ma 
~t: 

'l-J,gmu' K(µ·) = {K;(µ·)}-[! \.,b.2}, fiwqwuwpw42nmp1wa nrL.t 

J,pwqJ,6w4t,a fiwuw~W\llWU}uwanTJ. 2wfimuabpt, qb.4Ulnpa t: \.,2waw-

4bau V; = K;(µ·) L. V = {V;}: \.,4wlllbau, np b.pb. fiw4wuwplll JuwJJ.b.­

pmu 2wfimuab.pt, v 4>ma4g}lw1J, wpctb.Rl! ut,L.antiaa tr fiwqwuwpw-
42nmp1wa pn1nr J,pwqt,6w4ab.pt, fiwuwp L., fib.Uluwpwp, fiwqwuwpw-
42nmp1wa J,pwqJ,6w4 mabgnJJ. wub.a ut, fiw4wuwplll JuwJJ.}l fiwuwp 
J,pw4wawgqmu tr ut,w4 3.L.nq, w~w wafiw4wuwplll JuwJJ.b.pJ, fiwuwp 
v ub.bmp1mal! ut,wpctb.u ~t: U.1u~J,unq, w1u qb.~umu 4wpb.1J, t Junub.1 
ut,w1a i -pq JuWTJ.WQTITJ.}, J,pwqt,6w4t,a fiwuw~W\llWU}uwanJJ. 2wfimut, 

ub.bmp1wa uwut,a. TifllllUTJ. µ· C X' X = n7=1 X;: U.1u~b.u, "tuw~ubpm4" 

JuwJJ.mu (a1 ,/32 ) fiwqwuwpw42nmp1wa J,pwqt,6w4mu (v1 , v2 ) 

fiwqwuwpw4inqwb 2wfimuab.pt, qb4lllTifl[! (1- &,2) -a t, J,u4 (x·, y0
) 

J,pwqt,6w4mu' (1- & I (2 - &),1- & I (2- &)) : 

.t6 bp4UWUlfl}lg JuwJJ.b.pJ, fiwuwp fiw1lllat, t fit,uawpwp pb.npb.d]!. 
/iN:.nplnJ: 'l-t,gmu' f'(A,B)-a b.p4uwmpt,g (m x n)-JuwTJ. t: U.1q 

qb.~umu 1-t,a L. 2-pq fuWTJ.WQTITJ.ab.pJ, fiwuwp qn1mp1ma mat.a fiwuw-

~W\llWU}uwawpwp x • EX 1 L. y" E X2 w1a~t,ut, Juwnl! qwpqb.1w4bp-

~br, np (x·,y°) qmiq]! \.,b.2}, fiwqwuwpw42t,n J,pwqt,6w4 t: 
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§ 4. Lw1'_wq.mJCi. tm6n11ICi.bp)1 fiwuiltm~JmCi.Ci.bJII! 

4.1 \,hp4w1wgubU12 fiwl.[wuwpw42nmp1wa }lpwq}l6w4Uhp}l w1a 
fiwU14ntp1ntuUbJ11!, npnUn oqUnut ha qU1Uhtnt bp4nt waawag 
wUJlw2}1U12 JuwJJ.bp}l 1mbn11.tl!: 

/iNmpli,J: Op~buq}l Juwnl! l.[wpqb1w4bp~bpnl.[ (µ ·, v ·) }lpwq}l6w-

41! 1}lu}l r = (X1, X 2 , HpH2 ) JuwJJ.}l fiwl.[wuwpw42nmp1wa }lpwl.[}16w4, 

wufipwdb2U1 t l.t. pwl.{wpwp, np JuwJJ.wgnJJ.Uhp}l x eX1 l.t. y eX2 pn1np 

UWQntJl l.[wpl.[b1w4bp~bp}l fiwuwp 6}12\11 1}1Uba fibU1u.1w1 
wUfiwl.[wuwpmp1mUUbJ11!-

K1(x,v") :s; K1(µ· ,v·), 

K2(µ",y) :s; K2 (µ· ,v·): 

(4.1) 

(4.2) 

~ UaRpw<lli2znmp1m{i{i w4fiw1U1 t, nwU}l np wuba u}l UWQnlJl 
qwpl.[b1w4bp~ Juwnl! l.[wpqtqw4t:p~}l uwuawqnp Jlb~p t, l.t., 
fibU1l.t.wpwp, (4.1) l.t. (4.2) wUfiwl.[wuwpntJ<t!ntUUbpl! ~bUlp t 62uwp}IU1 
1Jiuba: Pwt/_WflWflnLpJm{i{i w~wgntgb1nt fiwuwp wUfipwdb2U1 t (4.1), 
(4.2) wUfiwqwuwpmp1mUUbpmu fiwuw~wU1wu}uwuwpwp wagab1 1 l.t. 
2 JuwJJ.wgnJJ.Ubp}l Juwnl! 4wpqt:1w4bp~bp}lu: .J 

U.1u pbnpbul! (}lu~~bu fiw4wuwpU1 tuwJJ.bp}l Jlbuwmu) gm1g t 
U1w1}lu, np Juwnl! qwpl.[b1w4bp~bpnq }lpwq}l6w4}1 fiwqwuwpw42}ln 
1}1Ub1U w~wgntgbtnt fiwuwp pwqw4wa t (4.1) l.t. (4.2) 
wufiw4wuwpmp1mUUbp}l ~w1uwaabpa UU1ntqb1 }uWJJ.1!U4bpnf u}lw1a 
UWQntp l.[wpl.[b1w4hp~bp}l fiwuwp: r(A,B) bp4uwU1p}lg m X n tuwJJ.}l 
fiwuwp (4.1) l.t. (4.2) wufiw4wuwpmp1muUhJ11! fiwuw~wU1wu}uw­
awpwp 41!UJlmUbU fibU1u.1w1 U1bu121!-

K1 = (i,y") =a;/$ x"Ay" = K1(x",/) 
• • j • • • • 

K2 =(x ,y) =x b $x By = K1(x ,y ), 

npUlbJJ. a i (bi) -a A(B) UWUIJl}lg}l UlnJJ. bpa (u1mubpU) ba, i = 1,2, ... ,m. 

j = 1,2, ••. ,n: 

4.2 l.}lib.gGbup, np UWUIJ1}lgw1}la fuwJJ.bp}l fiwuwp wl1hU u}l 
tw4wu UWJ;!ntfl qwpqb1w4bp~ fiwl.[wuwpw42nmu t fiw4wnw4npJl}l 
4wiJw1w4wU 1wqwqm1u \.j_wp\.j_btW4hJl~I!: l_wuwUuwU WJl'fllntUQI! 
62uwp}IU1 t awl.t bp4UWUIJ1}lg fuwJJ.hp}l fiwuwp: 

/iNmp/Ju: 'l,}lgntp' r(A,B) -a' t:p4uwU1p}lg (m x n) fuw11 t, }lu4 

(x, y) c Z(r) -a Juwnl! qwpqb1w4hp~hpnl.[ }lpwl.[}16w4 t: U.1Jl 

'flh~pmu 
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K1 (i,y) = K1 (x,y) 

K2 (x,j) = K 2 (x,y) 

(4.5) 

(4.6) 

fiwtf. wuwrmrp1mGGbp[1 ti2ut1.1p t,w bG pn1np i c M x -bp ti u j E NY -b.p ti 

fiwuwp, npwb11. M x (NY )-[I x(y) Juwn[I tf.wptf.b1w4b.J1UJ'1 uuib.4wpG t: 

H (4.1) pb.npbut, fiwuw3.w1G mGbGu 

K 1(i,y)~K1(x,y), icMx: (4.7) 

'l,t,gmu' ti2uwpt,w t (4.', )-mu q.nGb. ub.4 )ut,uw 
wGfiwtf.wuwpmp1mG, w1u'1GuG 

K 1(io,y)<K1(x,y), i0 eMx: (4.8) 

\,2wGw4b.Gu X = (4., ... ,,;m) tf.bljwnpt, PW'l.W'lJ1'12Gb.p[! {; -ntf.: U.1'l 

flb.uiumu {;o > 0 u 
m 

K1(x,y) = L{;K1(i,y) = L{;K2 (i,y) < K1(x,y) L{; = K1(x,y): 
i=l iEM,, 

'-wljwump1mGG wuiwgmgmu t (4.5)-t, ti2uwpwwgt,mia1mG[1: 
(4.6H ti2uwpt,w 1'1Gh1G wuiwgmgqmu t fiwuwGuwGmia1wup: 

U.1u pbnpb.1.i[I fiGwpwtf.npt11p1mG t wwit,u q.wGbt r(A,B) Juw11.mu 
Juw'l.wgnflGbpt, 1wqwq.m1G Ju.wn'(! qwpqb1w4b.puib.p[1: tipnu, 
b.GjaW1J.J1bGu, TIJl utGu \flGwpmu b.Gu (x,y) fiwqwuwpw42'1n 

t,pwqt,tiw4[1, bpp wpqwlJ bG qwpqh1wljbpUjbpt, M x u MY 

uuib.4wpGbp[1: U.11J. 1J.b.uiumu 1wqwq.m1G tf.wptf.b.1w4b.pUJb.J1[1 uib.uiu t 
pwqwpwp bG q.bw1'1 G fiwq wuwpmuGbp ti fiwuwljwpq.t, G, 

ya; = v; , i E M x 

xhi = v2 , j eNy, (4.9) 

npuit11. v1 , v2 -[I '1G2-nJ1 pqbp bG: tiu4 bpb (x,y) fiwtf.wuwpw42t,n 

t,pwtf.t,tiw4[1 1'1w)uwnG t,pwqt,tiw4 t, wuiw (4.9) fiwqwuwpmuGb.pt, 
fiwuw4wpq.[1 4[1G1J.mGt, 

Ay = V1U, 

xB = V2W, (4.10) 

wbUU[I, npwh'l. u = (1, ..• ,1), w = (1, ••• ,1)-1! fiwuwuiwwwu)uwG 2w\fl'1 

ut,w1G ub4bpt,g pwfl4wgwlJ qbljwnpGbp bG, v1 = xAy, v2 = xBy ptf.bp'[!' 

(x,y) Juw'l.wgn11.Gtpt, 2wfimuGhp'[! fiwtf.wuwpw42t,n t,pwtf.t,tiw4mu: 
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§ S. l,wl[wuwpw~2nntpJntG1! fiwuwmli'l ]uwnf! 

ll wpl[ lit w~ lipU4 lipmu 

5.1 CwpmGw4bG12 bplfm wGclwGg fuw'lli JJ.}luiwplfnnf{!: llG1~bu 
WflJJ.hG G24b1 t, bph Gm1G}lu4 fiwqwuwpwlf2}ln }lpwq}ltiwlft! qbp}l2fun'l 
~t (lflwphuin1}1 o~U1}luw1m1&1mG), fi(iwpwqnp h(i JJ.b~J2bJl, bpp d'}l 
fiwqwuwpwlf2}ln qblfuinJlt! clbnGuim t wnwi}IG fuw'lwgnTt}IG, }!ult 
u1mut!' hplfpnpJJ.}IG: Uw JJ.dqwpwgGmu t hp4muuib12 {!GJJ.mGb1}1 
1mbnufGhp quiGhm, npG wnwtwGmu t wGJJ.w2}1Gn fuw'lli 
clli.wlfwGwguwG uwlfwpJJ.wlfnuI wGfiwlfwuwpui Gbpfiw4mp1wG 
'f'l.b~12mu: U.1'1- ~wuitiwnnq wGfiwlfwuwpui Gbpfiw4mJ&1mGt! 
fihuiwqnuimu hGJ2 w1G~}lu}l clli.wlfwGwgmunq, np{! fuw'lwgnTtGbp}IG 
pmuwuipmu t fiwuwuib'l npn2muGhp 1.tw1wgGh1: U.1u unuihgnuJI! 
1muwpwGbG12 "(!GuiwGblfwG qhti" fuw'lli op}IGwlfnq (uib'u 1-}IG 
op }I Gwlf{!): 

Opf,Gwlj JO: 'l-}luiwplfhGJ2 "QGuiwGhlfwG qbti" fuw'lli ]uwn{! 
{!Grnw1Gmu{!: tuw'lli fuwn{! qwp4h1wlfhp~bpnq 2wfimuGbp}l 
qblfuinpGbp}IG fiwuw~wuiwufuwGn'l lf buibp}l pwqump1mG{! 4wpb1}1 t 
Gbplfw1wgGb1 qbw~wuilf bpnq (qb. 1): 
K, K, 
4 (1,4) 4 

3 3 
• (5/2,5/2) 

2 2 

(4.1) 

O 2 3 4 K, 0 2 3 4 K, 
qb. 1 qb.2 

<l-bwqpmu ~wuilf bpqwb bG uwnmp qwp4b1wlfbp~bpnq, \,b2}1 
fiwqwuwpmp1u.iG 2 }lpwq}ltiwlfGbp: (1,4), (4,1) 2wfimuGbp}l 
qblfuinpGbpnq li. ublf 1}lwfuwn(i fiwqwuwpwlf2}ln }lpwq}ltiwlt (4/5,4/5) 
2wfinnJ}l qblfuinpnq, "flt! 1mpw12wGump fuwriwgn'lli fiwuwp ~wlfwu 
Gwfut!Guipb1}1 t. 12wG uw12mp qwp4b1wlfbp~nq fiwqwuwpmJt1wG 
wubG u}l }lpwq}ltiwlft!: ~}12bgGbG12, np w1uuibri fiwqwuwpwlf2nmp1wCi 

tipwqtitiwlfCibpCi bCi' (a1,P1), (a 2 ,P2 ), (x 0 ,y0
), npuib'l 
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x· =(4/5,1/5), y" =(1/5,4/5), ~u4 (a1,.A)-n, (a 2 ,P2 )-n Gwla. 

'1lwJ1h11m1~ 0~111~uw1mp1mGGhJl hG: 
bph fuwJJ.n 4J14GqnuI t pwqu~gu, w~w WJldh, nJl fuwJJ.wgnJJ.Ghpn 

4w111wJ1hli Rwuw111bJJ. nli111J1mp1mli: U.11i t' 1/2 Rwqwliw4wGm-p1wup 

{!li111Jlhli (a1,Pi> 4wu (a2,P2> ~JlWq~fiw4n: U.111- J).~pmu 

fuwJJ.wgnJJ.libJl~ u~~~li u~wuqnJJ. 2wfimun 4l~li~ (5/2,5/2): Uw4w11i 
(5/2,5/2) 4b\11{! 1~ ~w1114wlimu WliJ).W2~liJ;! fuWTJ.~ filiWJlWqnJl 
~Jlwq~fiw41iliyl~li Rwuw~w111wufuwlinJJ. 4h111hJl~ pwqun1p1wlin (qb. 1), 
w1u~lipli 1~ 4wJ1nJJ. ~Jlw4wliwgqh1, hph fuwJJ.wgnJJ.lihJll! Juwnn 
qwJ1qbJ.w4lqi~hJlli nli111J1mu hli ~JlWJl~g wli4wfu: 

JuwJJ.wgnJJ.lihJl~ Rwuw111hJJ. Juwnn qwJ1qh1w4hJl~ wuh1nq, 
Rwu4wliw1m blip filiWJlwqnJl pn1nJ1 (i,j) qm1qhJl~ (uwnmJl 

qwJ1\[h1w4hJl~hJ1nq ~JlW\[~fiw4lihJl~) pwqump1wli qJlw Rwqwliw4wli 
pw2Jumun, "Jll! ~WJl111WJ).~Jl 1t, nJl wnw~wgwb. 1~li~ 1-~li la. 2-Jll). 
fuwJJ.wgnJJ.libJl~ uwnmJl qwJ1qh1w4hJl~bJl~ ~w111wfiw4wli ~linlimJlm!li 
nli111J1mp1mli~g: U.111-~~u~ ~JlW\[~fiw4lihJll! 4wJ1nJJ. t ~Jlw4wliwgliht 
U~~linJlJ).I! U~(i1la. fuWTJ.li u4uqhm: 

\J2wliw4hlip r(a,b) fuwJJ.~ Rwuw111hJJ. qwJ1\[h1w4hJl~I! M -nq: 
U.111- 11-h~pntu Rwuw111hJJ. \[lU.Jl\[h1w4hp~ oq111wqnJ1bh1~u 1 la. 2 
fuwJJ.wgnJJ.lihJl~li u~wuqnJJ. Ki(M), K2(M) 2wRmulihJll! 

Rwuw~w111wufuwliwpwJl RwqwuwJl hli. 

K1(M) = ~aiiJlii, K 2(M) = ~/JyJlij, 
•,J 1.J 

nJ1U1hTJ. A={aii}, B={Pii.}-U' JuwJJ.wgnJJ.hliJl~ 2wfimulihJl~ 

UW111Jl~glihJlli hli, M ={µii}, nli'I- nJlntU u · M · w = 1, u = (1, ..• ,1) ER"', 

w = (1, ••• ,1) ER": bJ14Jlw1wq1nJ1hli, Rwuw111hJJ. Juwn'(! 
qwJ1\[h1w4bp~hJl~li Rwuw~wu,wufuwGnJJ. 2wRmulihJ1~ qh4lllnJllibJl~ 
4h111hJl~ pwqump1mli'[! uw12mJ1 qwJ1qh1w4hJl~hJl~G 
Rwuw~w111wufuwGnJJ. 2wfimulihp~ qh4111nJ1GhJl~ pwqump1wli nmmg~4 
J&WTJ.Wlipli t: 10-JlJ). OJl~liw4mu phJlqwb JuwTJ.~ fiWUWJl w1G 
~w1114hpqwb t 2-Jll). qbwqJlntu (qb. 2): 

\,4w111hGp, nJl M" (~12 11 J Rwuw111hJJ. Juwnn qwJ1qh1w4hp~'(! 

'llwJ1h111n1~ o~\ll~uw1m-p1mG t, np~G Rwuw~w111wufuwGmu t 

2wfimuGhJl~ (5/2,5/2) qh4111npn: U.1u~~unq, M 0 -n 4WJlhl~ t 
hJ1w2Juwqnph1 nJl~hu "(!G111wGh4wli qhfi" JuwJJ.~ 1mbmu: 
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UwRuwfinul: \J2wGw'4bGQ M = {µii }-nq (m x n) hJ1'4dwwJ1}1g 

r(A,B) Juw'lti (i,j) pqwqm1qhJ1}1 fiwdwwh'l fiwqwGw'4wG 

pw2Jumdt!, µ; (j) -nq' j -Jl'l tlwJ1tlh1w'4hJ1~li JIJ1w'4wGwguwG 

~w1uwGw'4wG fiwqwGw'4wGmp1mGt!, hJlp JIJ1w'4wGwgqmu t i -Jl'l 

tlwJ1tlh1w'4hJ1~1!, }lu'4 v;{j)-nq' i -Jl'l qwJ1tlh1w'4bJ1~li ~w1uwGw'4wG 

fiwqwGw'4wGmJct1mGt!, hJlp j -Jl'l tlbJ1tlh1w'4hJ1~G t WJlflhG 

JIJ1w'4wGwgqwb: U.1ri rib~Qmd' 

.(")={µii r,µii, hJith r,Ai -:t:- 0 µ, J j=J j=J I 

O, hJith ~ = O,j = l, •.• ,n, 

. -{!'ii i l'ij, hp.h i l'ij -:t:- 0 . 
V;(J) - i=l i=l " 

0, hJith l'ii = O,i = l, ••• ,m: 

r(A,B) Juw'lti fiwtiwJl M 0 = {µij} -I! '4wGqwGhCiQ Juwnt! 

qwJ1tlh1w'4hJ1U4hJ1ntl fiwuwmh'I_ fiwqwuwJ1w'42nmp1wCi JIJ1wq}l6w'4, 
hJith 

n " "f. aijµt (j) ~ "f. aijµ; (j), ;', ;' E {l, ..• ,m}, (5.1) 
j=l j=l 

m m 

"f.Pijvj (i) ~ "f.Pijvj {i), /, f E {l, ... ,n}: 
i=l i=I 

5.2 l,wtiwmh'I_ Juwnt! qwJ1qh1w'4bJ11.14hJ1ntl r(A, B) Juw'l() 4wph1}1 
t tib'4GwpwCib1 fibmlt1w1 at..nq: bGpwripbCiv' fuw'l_wgn'I_Cibp() 

1.14w1uwCiwtlnJ1tlb1 bG }lpw'4wCiwgCih1 M 0 = {µij} qwpqh1w4hJ1U4(), lt 

1.14wmwfiw4wCi tibJuwCi}lqti}I oqCinq-a1wdp umwgq ht t {i,j) q m1q(), 

w1u}ICiQCi' wnwf}ICi (bp'4JITIJ1fl) fuw'I_WQTI'll! umwgh1 t qwJ1qb1w4bp1.14}1 
i(j)-Jl'l fiwdwp(): \,'4wmbCiJ!, TIJI lTilJIWRWCillntJl fuw'l_wgn'I_ 111h'l_lW4 t 
ti}lw1Ci JIJI JIJ1w'4wCiwguwCi() lt, J!GrifiwCiJ1w1.14bu, '4wJ1n'l t ~fiwuw3w1Cib1 
JIJ1w'4wCiwgCib1in fiwt.fwmh'I_ qwJ1qb1w'4bp1.14}1 w111 i -rri 
(fiwuw1.14wmwuJuwCiwpwp j -Jl'l) flwdwmb'I_ qwJ1qb1w'4bJ1U4() l.t [ICilllJlhl 

i'(/) qwJ1tlb1w'4bp1.14(): Uw'4w1Ci, d1mu '4n'1_t.f}lg, vwCi}I np (5.1) 

wCiflwqwuwpmp1wCi 3wfu '4n'l_unuJ qJlqwb t.fbbmp1mCi() (i,j) 

qwpqb1w'4bp1.14nq 1.14w1uwCiw4nJ1tlwb 1(2) fuw'l_wgn'l_}I u1.14wu4n'l 
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2wfin11.IG t, WUfW Juw11.wgn11.CibJ1~9 Tii uh'4~Ci ahnCiuml it M 0 = (µij} 

fiwqwuwJ1w'42m{wb qwJ1qb1w'4bJ1Uf~Ci fiwUWUfW\llwu]uwCin11. i -J1'l 

( j -J1'l) qwJ1qb1w'4bJ1Uf(! qmJuwJ1~Cib1 { -ml ( f -nq): 

U.'4CibJ1ltwpwJ1 (5.1) wCifiwqwuwJ1mp1mGCibJ1(! pwqWJIWJlqwb 
'41~CibCi, bph 1(2) Juw11.wgn11.~ i -Jl'l ( j -J1'l) qwJ1qb1w'4hJ1UfCi w1CiUf~U~Ci 

t, nJI~ fiwuwJI µij = 0, i = 1, ••• ,n, j = 1, ••• ,m: 8li'I.WflJlb1nq (5.1H ub2 

µj (j) -~ 1.t vi (i)-~ fiWUWUfW\llWU}uwCi WJIUlWfiWlUlTil'PlnlCiCibJI(!' 

'4uUlwCiwCiR M 0 = {µij} ~J1wq~fiw'4~ fiwqwuwJ1w'42nmp1W:Ci 

wCifiJ1wdb2\ll lt pwqWJIWJI UfWlUWCiCibJI(!, w1Ci t' 
n n m n 

Laijµij~Laj'.·µij, LLµij=l,pn1nJ1 i,i'=(l, •.• ,m}, (5.2) 
j=l j=l J i=l j=l 

1ft II 

LPijµij ~ LP(-·µZ, µij ~o. pn1nJ1 j, f ={1, .•. ,n}: 
i=l j=l J 

\,2wGw~hCiR Zc(r) -nq fiwuw11lh'I. Juwn(! qwJ1qb1w'4bJ1UfbJ1nq 

fiwqwuwJ1w'42~n ~J1wq~fiw'4GhJ1~ pwqump1mG(!: 
/iNmplnl: d'2uwJ1~Ul bCi fib11lltlwl UfGJlmtlGbJI(!' 

1. bJ1'4UW11lJ1~9 r(A,B), (m x n) Juw'I.~ Zc(r) pwqump1mG(! R'""" -
mu Tii flWUlWJ1'4 mnm9~'4 '4ntlUfW'4Ul t: 

2. btab (x,y)-(! r(A,B) Juw'I.~ Juwn(! qwJ1qb1w'4bJ1U4bJ1nq 

~J1Wq~6w'4 t, WU4W fiwuw\llb'I. Juwn(! qwJ1qb1w'4bJ1U4bJ1nq 

nJ1n2qn11. M = {µij} ~J1wq~6w'4(! fiwqwuwJ1w'42~n '41~G~ u~w1G 

w1G flhUfRTilU, bJlp (x,y) -(! \.ib2~ fiwqwuwJ1w'42~n ~J1wq~6w'4 

1~Ci~ r(A,B) Juw'I.~ Juwn(! qwJ1qb1w'4bflUfbJ1nq: 

H ').~gmR' (x,y), x=(~1, ••• ,~m), y=(T/i,•••,T/m)-(!, r(A,B) 

Juw11.~ Juwn(! qwJ1'1lh1w'4bJ1UfbJ1nq ~J1wq~6w'4 t, ~u'4 M = {µij }-(!' 
fiwUWUfW\llWU}uwCi ~J1Wq~6w'4 t fiWUWUlb'l. qWJ1'1lh1w'4bJ1U4bJ1nq, 
w1u~Ci12Ci' µij = ~i'li, i = 1,2, ••• ,m, j = 1,2, ••• ,n: M -~ fiwqwuwJ1w'42~n 

1~Gh1n1 wCiliJ1wctb2\ll 1.t pwqwJIWJI U4w1uwGCi t (5.2) 
wGliwqwuwJ1nl'JtlnlllGhJ1~ ~iwuw'4wJ1~~ fi2tlwJ1~11l 1~Gbm, w1u~GRCi' 

'K1(i,y) ~ 'K1(i,y), T/iK2(x,j) ~ T/iK2(x,f), (5.3) 
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np111tn1 i, { e{l,2, ... ,m}, f, f e{l,2, ... ,n}: brat t;; =0, T/j =0, 

WUfW wafiw"4_wuwpmra1maatpa w4afiw1111 ta: U.1TJ. J,u4 UfW111tiwnn'4_ 
(5.3) wafiw'4_ wuwpmra1maatp J, fiwuw4wpq.n fiwuwpdtp t 

(5.4) 

np111tll_ i , { c {1,2, ... ,m}, j, / E {1,2,,,., n} L. i -a L. j -a 
UfW1114wamu ta X la. y '4.Wp'4.t1w4tpUftpJ, uuit4111pJ,G: bGrawJJ.ptap, 

np (x,y)-n r(A,B) ]uwll_J, Juwnn '4.Wfl'4.t1w4tpuitpn'4_ 'ut2J, fiwu.wuw­

pw42J,n J,pw"4.J,6w4 t: U.1TJ. Tj.tUjgmu. fiwuwaw1a 4.2 tayuw4tmmu 
ptp4wo ratnpbuJ, 

K 1(i,y) = K 1 (x,y), K 2 (x,j) = K 2 (x,y) 

1w"4.wq.nqa '4.Wfl'4.t1w4bpUfbpJ, UUft4mpabpJ,g pn1np i -bpJ, L. j-tpJ, 

fiwuwp: 
l.,tm L.wpwp, (5.4) wafiw'4_WUWflTilra1maatpn 62uwp J,m ta L. 

M ~ Zc(r): 

l.,w4wnw4n, brat (5.3)-n 02uwpJ,m t, WUjW "4.tpgat1n'4. (5.3) 
q.mUWfl"D_ L. i -J, L. j -J, fiwuwp fiWUWUfW111WWU}uwawpwp 4J,pwnttn'4. 

4.1 taraw4tmJ, ratnpbU"D_, 4umwawag (x,y), Tifl"D_ 'lJb2J, fiW'4.WUWflW-

42Jin J,pw"4.J,tiw4 t: 
M ~ Zc(O p.wqump1wa nmmgJ,4 L. 4TIUUfW4Ul 1J,atm fibmL.mu t 

apwaJ,g, np M ~ Zc<n-a (5.2) q.ow1J,a wafiw"4_wuwpmra1maatpJ, 

1momuatpJ, p.wqump1maa t, npn uwfiuwaw~w4 t, J,u4 n2_ TJ.W111Wfl4 
tJ,ahtTI fibm\.i.mu t }uwn"D_ '4.Wp'4.btw4bpUftpn'4_ 'lJt.2J, fiW'4_WUWflW42Jin 
J,pw"4.J,6w4J, wn4w1mp1maJ,g: ..J 

\,4wmtap, np M 0 = (!' 2 .7 2) fiwuwmb.ll_ Juwnn '4.Wfl'4.t1w4tpUfn 

fiW'4.WUWpw42J,n t "C.amwGb4wa '4.hfi" Juw11mu (opJ,aw4 1), npn flt2111 
t G4w111h1 wGfiw"4_wuwpmp1mGGhpn u111mq.h1n"4_: 

6.1 U.1u UfWpwq.pw4>mu mumuawuJ,p4b1J,g fiJ,uGw4wG flwpgG w1G 
t, pb p.wGw4gmp1mGGbpJ, nGpwgpnu.l Jub1wuJ,111 Juw11.wgnll_Gbpn 
fiwuwmb.ll_ tmbmu nG111pb1J,u J,G2.Ufbu fiwuGbG fiwuwaw1Gmp1wG: 

lfJ,G2_L. JuGTJ.pJ, at..w4bp1.14nu.ln ub4 wGq.wu L.u WGTj.flWTJ.WnGwGi;i 
"1!GmwGh4wa 4t6" JuGTJ.pJ,G: 
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Opf,flwlj 11: "(!GU1wGh4wG l.[hfi" Juw11.J, fiwuwlllh'l. Juwnt! 
l.[wpl.[h1w4hpt4hp), fiwuwp T).),lllwp4hG12 pmnwU1ph1), 2wfimuGhpJ, 
1.[h4U1npGhpJ,G fiwuwt4wU1wuJuwGn11. R pwqdmp1mGJ! (q.b. 3-J, 
Ullll.[bpwq.61.[ wb \II J,pntlfi[! ): 

K, 
4 

3 

2 

0 2 1 4 K, 
qb.3 

luw11.wgn11.Ghp[!, q.npbbtni.l. fiwuwlllhJJ., 4wpn11. hG R U1),pm1pmd 
uU1wGw1 Juwn[! tj_wpl.[h1w4hpt4nl.[ gwG4wgwb 2wfimu: Aw19 T).W iJi 
G2wGw4md, ph GpwGu 4wpn11. hG t4w1uwGwl.[npl.[h1 Juwq), gwG4wgwb 
b:m), I.[ b:pwphp1wi: U.1u"4 bu, 1-J, G Juwq wgnq), G wnwl.[ b:t 2wfiwl.[ b:Ul t 
(4,1) 4hU1J!, J,u4 2-pTJ. Juwqwgn11.J,G' (1,4) 4b:U1J!: ni u), Juwqwgn11. iJi 
fiwuwaw1GJ, pwGw4gmp1mGGhpJ, WJlTJ.1mG12J,G, hpb J,p 2wfimdJ! 
dwnu),u),GJ, wpdbn),g t4w4wu 1),GJ,, npnl.[fibU1lt WlTJ. 2wfimut! Gw 
4wpn11. t UlllwGwt J,G12Gmpm1G q.npbb:tni.l. (wG4wJu Juw11.[!G4b:pnf 
gwG4mp1mGJ,g): luw11.wgn·11.Gbp), uwnu),d),Gw1),G Juwnt! 
l.[wpl.[h1w4b:pt4b:p[! w1u Juw11.mu fiwdwt4wU1wu]uwGwpwp 

x 0 = (0.2,0.8) It y 0 = (0.8,0:2) b:G, J,u4 2wfimt1Gb:p[!' uwuu),u),Gw1),G 

l.[wpl.[b1wl1b:pt4nl.[ ( vf, v~) = (0.8,0.2): U.1TJ. "4WU1fiwnnl.[ t, np 

pwtlw4gmp1mGGb:pJ, fiwuwp fiGwpwl.[np S pwqdmra1mG[! 
uwfiuwtlw41w41.[mu t a,b,c,d ,e 4b:mb:pnl.[ (mb:'u, G4. 3): Uw 
wG4.wGbG12 juwrzf, pwflwljgmpJmfltlliflf, pwqrlmpJnzfl: C\.npbb:tni.l. 

fiwuwU1b:11.' Juw11.wgn11.Gb:p[! u),2m 4wpnJJ. b:G fiwuwaw1Gmp1wG q.wi ab 
fiwllll.[wb), 4hU1b:p),g [!GUlJlb:tnt 2n1Jlft!, npn4.fibU1lt T).W bp4mu),G q 
2wfiwl.[b:U1 t ( ab fiwU11.[WbJ! fiwdwt4wU1wu]uwGmd t '1lwpb:U1n1wG 
1wl.[wq.m1G J,pwl.[J,fiw4Gbp),G): 

6.2 AwGw4gmp1mGGbJlJ, wp,nmG12md S -J,g (v1 , v2 ) 4hU1), 

[!GU1pmp1wG JuGTJ.JiJlt! wGl.[wGhllR pwGw4gmJ&1mGGbp), JuGTJ.J,p: 
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U.1u~}lunq, uhGn fiwuwan fiwinJIJJ. fiwJlg}IG: '1-}lgmn' r(A, B) 

bJ11fuw111J1}1g Juw11.}I fiwuwJI 111rqwb bli S pwliw4gmJa1mlilihr}I 

pwqumJa1mG[! lt (vf, v~) uwnu}lu}lli}I 2wfimulihr}I qh4U1nJl[!: 

"lwfiwliiqmu t q.U1Cib1 pwaw4gmJa1mlilibJl}I Julirw}I 1mbuwli 4wana, 
w1u}IG12G' q.U1Cibt w1Ci~}lu}I rp ,t>matrn}lw, nJI 

rp(S, vf, v~) = (v., v2 ): (6.1) 

11\WJlq qnu.f t, TIJl (6.1) fuliTJ.}IJl[!, TIJlTI2 JubtWU}IUl 
bliJaWTJ.JlnlJalTilliGbJl}I wn4w1mJa1wG 'Q.h~nmu, 1mbh1}1 t, nrnqfibUlu 
ti2uwr}l111 t fihU1lt1w1 Jabnrhu[!: 

f<Nmpml: '1-}lgmn' S -[! mnmg}l4 4nu~w4U1 t R2 -mu, (v~, v~ )-Ci 

r(A,B) Juw11.}I uwnu}lu}lliw1}1Ci 2wfimulihr}I qb4U1TIJlli t: s 
pwqumJa1mG[!, (01 ,02 ) qm1q.[! lt rp ,t>mli4g}lwG pwqwrwrmu bli 

fibUlU.)Wt ~w1uwGlihJl[!. 

1) (vi, v2 ) 2 ( vf, v1) , 

Z)(v.,v2 )ES, 

3)bJab (v.,v 2 )ES lt. (vi,v2 )2(v.,v2 ),w~w (v.,v2 )=(vi,v2 ), 

4) bJab (vi' V2) Es Cs lt. (vi' V2) = tp(S, vf 'v~)' w~w 

(vi,v2 ) = ,p(S,v~ ,v~), 

S)JJ.}lgmn' T-Ci S-}lg uU1wgqmut v: =a1vf +p., v~ =a2 v~ +P2 , 

a 1 > O, a 2 > O q.bw1}1Ci a1.t.w~nJumJa1mliGhr}I oq.limJa1wup: U.1'1 

TJ.h~nmu, bJab (v1 , v2 ) = ,p(S, v~, v~), w~w 

rp(T, a. vf + pl'a2 v1 + P2) = (av. + pl'av2 + P2), 

6) bj'ab (Vi, V2) ES fibUlU.TilU t, TIJl (v2, VI) ES J!TilTIJl (vp V2) ES, 

o o la. (S o o - -v1 =v2 rp ,v.,v2),w~w v1 = v2 : 

U.1'1- ~w1uwlilibJl}I wn4w1mJa1wG JJ.h~nmu q.n1mJa1mli mliti 

w1G~}lu}I u}lw4 rp ,t>mli4g}lw, nr ,p(S, vf, v~) = (v1 , v2 ): 

'P ,t>mli4g}lwli, nrG WJl11lW~W\114hrmu t (S,vf ,v1> 

pwGw4gmp1mlililIJl}I fuWTt[! (vi' V2) qb4111nr 2wfimuGbrti pwqdntj'a)Wli 

ubt lt. pwqwJlWJlnnJ t 1-6 ~w1uwGCibr}lli, 4n~qnu.t t 'ut2ti 
tJ}liGnJlJJ.TitJa)WG uJub11w,. 1-6 ·~w1tJwliGbJ1[!' 'ub2}1 wnutinuGlIJl, tiu4 
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( v 1 , vi ) '4. tlf mnpr( ur~ anpl'}.mp1wa 2wfimuatp fl '4. ttimnp: U.1uut runq, 

uti~anpl'}.mp1wa uJutuwa outmfiuw1mp1wa fipwq.npbt1r ulfqpma12a t 
pwawlfgmp1maatpti Juw11.r fiwuwp: 

\.,wJu12wa wutwgmguwaa wagatw ptnpbufl utw1uwaatp{! 
gaawp4tag "Qamwat4wa 'lltfi" Juwri.r optiawlfn4: 1) li. 2) utw1uwa-
atpr fitiwullla w1ll t. np (v1 ,vi) 2wfimtiatpr tttlfmnpI! q.maqmu t ur 

pwqtimp1mamu, np[l_ uwfiuwawi.flw4"4_mti t a,b,c,d ,e 4tllltpn"4_: 3) 

uwfiuwawi.fiw4mu'I! gm19 t mw1ru, np (vi ,vi) 4tU1(! utWU14wamu t 
lflwptmn1r OutU1fiuw1mp1wa titmtpt, pwqump1waD: 4) utw1uwaI! '4.lfW-
1mu t 4n11.uaw4t, '4.Wfl'4.t1w4tputtpt,g 4>ma4grw1r wG4wJump1wG uw­
ut,G. w1ura12G' tpt (vi ,vi)-(! '4.tflW'4.WfiwngJ, 2wfimuatpJ, "4.t4mnp t 

S pwqtimp1wG fiwuwp, wutw pwGwlf gmp1mGatpJ, pwqump1maI! 

uj,Gi_li. st (!G'l1w1umuJ,g UU1Wg'4.TITJ. 1momu'J:) 41J,Ci.J, lfwu (vi,vi), 4wu' 

S -i,a 2utwm4wCi.n11. wn lftm: 5) uwfiuwGwi.fiw4muI! tl4w1mu t w1G 
uwufiCi., np tpt 2wfimuatpJ, 4>mG4gt,wCi.tpl) Ulwpptpttmu ta uJ,w1a 
2wi.fiuwa uwu2mwpn'4_ li. fiw2'4_wp4t, u4qpaw4tmnq, wutw 
mwpptp'4_mu ta awu pwGwlfgmp1mCi.atpJ, WJl'llntaQatp{!: 6) 
fiwmlfmp1maI! gm19 t lllwtru tplfm Juw11.wgn11.Ci.tpJ, 
PflW'4.Wfiw'4_wuwpmp1mCi.(!: 

6.2 lftmJ, ptnptuJ, wutwgmgmu'(! Juwpu]u'4_w0 t fitUlu1w1 
octwal'}.w4 WJll'}.lntaQCi.tpJ, '4.JIW: 

6.3 lliu: bpt q.n1mp1mCi. maJ, (v 19 v2 ) ES lft\ll w1auttu, np 

v1 > vf li. v2 > v~, wutw. q.n1mp1mG mCi.J, uJ,wlf (v1 , v2 ) lft111, nJII! 
' ' 

uw12uJ,uwgamu t O(v1 , v2 ) = (v1 -vf, v2 - vf) ,l>mGlfgJ,wG S1 ES 

tapwpwqlfmp1wGqpw. S 1 ={(vpv2 )1(vpv2 )eS,v1 >v:}: 

H Qu111 utw1uwGJ,, S -I! n2 l'}.WUlWJI 4 lf nlfutwlf111 t, J,ulf O -a 
waI!a'lfiw111 4>malfgJ,w t, ffh111li.wpwp fiwuGmu t J,p O tiwDuJ,unilfJ,G: 

Qu111 hapwl'}.J1ntp1wa O -I! l'}.JIWl.jwG t: 'l-J,gm12' S1 -}, qpw q.n1mp1mG 

maha O 4>mGlfgJ,w1J, uw12uJ,umlf}, hplfm lfhlllhp' (v;,v;) li. (v;·,v;): 

\.,lfwlllhaD, np v; :t:- v;·, 12war np fiwlfwnwlf '1-hut12mu 0 

4>malfgJ,w1J, 111hu12J,g h1ah1ntl lfmGhawaQ v; = v;: l:Jph v; < v;·, wutw 

v; > v;: l:Jq 12waJ, np S 1 -{! nmmgJ,4 t, wutw (v1, v2 ) E S1 , np111h1J. 

v1 = ( v; + v;·) I 2, v2 = ( v; + v;) I 2: 01Ci.tCi.12 
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O(v1, v2 ) = {l(v; - v~) + (v;· - v~)J:2} · {l(v; - v;) + (v; -v:)):2} = 
= ((v; - v~) · (v; - v:)J / 2 + ((v;· - v~) · (v; - v;)) 12 + ((v; - v;·) · (v; - v;)J / 4 

tlbp2tin q.nu.twpti wnw2tin bp4m q.muwpb1tiabptig 1mpw12wallntJ11! 

fiwqwuwp t O I 2' tiu4 bppnpJl q.muwpb1tin JlJIW4wa t, npa waf!awp t. 

npnqfibuili. 0 -I!' ,1>ma49tiw1ti uw12utiumua t: U.1U1tiunq, (vl 'V2) 41:iUII!, 

"Jll! S1 pwqump1wa qpw uw12utiuwgamu t () ,1>ma49tiwa, utiw4a t: 

6.4 f.ln/: ').tigntJ2' S -I! pwqWJIWJlntU t 6.3 4buiti UjW!Uwaabptia, 

tiu4 (vi, v2 ) -a ()(vi, V2) 4>ma4gtiw1ti- UWJ2Utiumuti 41:iuia t li. 'lti9ntJ2' 

O(v1 , v2) = (v2 - V~ )v1 + (v1 - V~ )v2 : bpb (v1 , v2) ES, WUjW 62uwptiui t 

o(vl 'V2) :s;; o(vl 'V2) wafiwqwuwpmp1ma]!: 

H bapwflpba12 q.n1mp1ma mnti w1nU1tiuti (vi,V2) ES 41:iui, np 

o(vi, V2) > o(vi, V2): s -ti nmmgti 4mp1mntig maba12 ( v; 'v;) Es. 
npUlbTL v; = Vi +&(Vi -vi) li. v; = V2 +&(V2 -v2). 0 < & < 1: 

q.lJw1amp1mntig fibuili.mu t, np o(V-1 -Vi,V2 -V2) > 0: l,buili.wpwp, 

()(v; ,v;) = {}(vi,v2) + &o(vi -Vi,V2 -vz) +& 2(vl -vi)(v2 -Vz): 

'lbJlftia WJIUIWfiWlUlntplntal! 0(&) 4wpq.ti waqbpf 4lnJ2Jl 

llbbmp1ma t: l,buili.wpwp, pwqw4watia 4l"J2Jl & > 0 -ti fiwuwp 

uuiwamu ba12 {}(v;, v;) >()(vi, "2) waf!wqwuwpmp1mal!, "Jll! 

fiw4wumu t 8(v1,v2) wpdh12ti wnwqb1wq.niial! 1tinb1ma: .J 

6.5 lJ.agabaJ2 6.2 bapw4buiti pbnpbuti WUjWgntguwal!: ').pw 

fiwuwp gm19 uiwa12, np (vi' Vz) 4bU11!, "Pl! uw12utiuwgGnu.t t 

()( Vi, V2) -I!, pwaw4gmp1mGabp ti tun'lJI ti 1mlJmua t: 
H bapwflpbCiJ2, pwl.{wpwpqwlJ bu 6.3 1huti 1.1.jW!UWUUhJII!= l,b­

uili.wpwp, npn21.{wlJ t ()(vi' V2) 4bU1]!, "Jll! uw12utiuwgamu t ()(vi' Vz) -

]!: ltwpb1ti t uuimq.bi, np (v1 , v2 ) -I! pwl.{wpwpmu t 6.2 bCipw4buiti pb­

npbu}l 1}4) U1w1uwCiCibptiu: U.1Ci pwqwpwpmu t phnpbuti Ciwli. 5) 

ll,lWlllwutiu, npnqfibuili. bpb v; = a I v1 + P1 li. v; = a 2 v2 + P2 , WUjW 

' ' ' ' 0 ' 0 () (vi,v2 )=(v1 -(a1v1 +P1 )Jlv2 -(a2 v2 +P2 ))=a1a 28(v.,v2 ), 

It bpb (vi, Vz) uw12utiuwgCintu t ()(vi, Vz )-1!, WUjW (v;, v;) -I! 

uw12utillwgumll t ()' (v;, v;) -I!: 8m19 uiwu12, np (v;, v;) pwl.{wpwpmu 
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t 6)-JHl ~w1uwCipCi: 'l-pgmJ;!' S -I! upub.UlJlP4 t 6) uiw1uwCip wnmunq la. 

v~ =v~: U.11} T}h~J;!nlU (v2,v1)ES1 la. 8(v.,v2)=8(v2,V1): ~wCip TIJI 

(vl'v2)-{! upw4 4bU1Ci t, TIJl 8(v.,v2)-{! UWJ;!UpuwgCimu t S1 qJIW, 

fib.UlL.WpWJl (vi, V2) = (V2, v,), w1upCiJ;!Ci' vi = V2: 

U.1u~punq, (v1 , v2 ) 4bU1{! pwtlWJlWJlmu t 1)-6) ~w1uwCiCibJ1pCi: 

8m1g UlWCiJ;!, nJl w1Ci pwCiw4gmJa1mCiCib.Jlp )uCiT}JlP upw4 1mbmuCi t: 
'l,pUlWJl 4bCiJ;! 

(6.2) 

pwqumta1mCi{!: 
~wuwiiw1Ci 6.4 1bup' Sc R: 'l,pgmJ;!' T -Ci U\llwgqmu t fibCig 

R-pg fibU1la.1w1 iila.w\flnJumta1wCi oq.Cim-,a1w11p. 
' 0 -· 0 ' 0 -· 0 v1 =(v1 -v1 )/(v1 -v1 ), v2 =(v2 -1'2)/(v2 -v2 ): (6.3) 

q.U1Cib1nq v1 la. v2 (6.3 )-pg la. U1bT\WT}J1b1n1{ (6.2)-mu' uU1wCimu bCiJ;!, nJI 

T={(v;,v;)lv; +v; :5:2}, 

L. v~ = v~ = 0: Aw19 T -Ci upubVIJIP4 t, fihU1L.wpwJl 6) fiwU14mp1mG}lg 

1mbn11it! (bJab w1Ci q.n1m-,a1mCi mCip) nG4wb t v; = v; nl'lP'lP llJIW, J,ulf 

{!U\ll 3) fiwvi4nta1wCi, w1G. UfbVIJ;! t 1pG.p (1,1) 4bU1{!, ut1u}IGJ;!G. 
(1,1) = q,(T,0,0): 4,bJlgG.btml (6.3) iiL.w\fln)ump1wG. fiw4wT}WJlGI! la. 

4PJlWnb1nq 5-JIT} Rwvi4mp1mG.{!' u\llwumu b.G.J;!, TIJI 

(vi' Vz) = q,(R, vf' v~): Aw1g (vi' v~) Es, pu4 s CR' fibUlL.WpWJl, 4-JIT} 

fiWUl4nlfctlWU fipuwG. llJlW (v., Vz) qm1q.I! 1mbmu t q,(S, ":' v~) -p 
fiWUWJl'. U.1ctu bG.pWT}JlbUJ;!, TIJl 6.3 bG.pw4bU1p it.up ~w1uwG.G.hJ1I! 

pwtlWJlWJltl.Wb lbG., w1u}IG.J;!G. q.n1mta1mG. lmG.bG. (v., v2 ) ES 4bvibJ1, 

TIJlnG.g fiwuw11 v1 > vf L. v2 > v~: ~G.WJlWtlnJI bG RhviL.1w1 T}bUfJ;!hJII!· 

w) q.n1mta1mG. ntG.bG. 4bU1b.Jl, nJlnG.g fiwuWJI v1 > vf L. v2 = v~: U.1u 

T}bUfJ;!ntu', TIJIUfbu (v., v2 ) S -mu lfqb.JlgG.bG.Q w1G. 4bU1{!, TIJII! 

UWJ;!UpuwguntU t v1 -{!, v2 = V~ UWfiuwuw\flwlfuwu UfWlUWun4: 

p) q.n1mta1mG. ntG.bG. w1G.uipup 4bU1bJI, TIJlnG.g fiwuwJl v1 = vf L. 

v2 > v~: U.1u T}bUfJ;!ntU, TIJIUfbu (v1 , v2 ) S -pg lftlbJlgG.bG.J;! w1Ciuipup 

4bU1, TIJII! Vz -{! UWJ;!UpuwgG.mu t vi = vf uwfiuwG.w\flw4uwG. T}bUfJ;!ntU: 
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q.) P.wGwljgmp1mGGhpp S pwqump1mGJ! qhpwbqmu t (vf, v~) 

uwpuptfpGw1pG 2wfimuGhpp ljb:Ulp (oppGwlj, uwU1ppgw1pG JuwJJ.hJlp 

'lhUfpJ!): t.l,hpgGmu hGp v1 = vf, v2 = v~: 

U.GtfpfwljwGnphG ljwph1p t uU1mq.h1, np w1u 1mbmuGhJ11! 
pwqwpwpmtf hG l}-6) fiwU11.jmp1mGGhppG, l.i. W!'l 'lhUfpmu l}-3) 
fiwU11.jn1p1mGGhppg fihUll.i.mu t upwljmp1mGJ!: .J 

§5-6-nur hpljwGa JuwJJ.p oppGwljnq gm19 UlJlqhg, ph pGiuthu 
JuwJJ.wgn11.Ghf11!, oq.U1wq.npbh1ntl fiwuwaw1Ghgqwb qwpqh1wltl:iJ1Uf P 
[!GUlpmp1wG fiGwpwqnpmp1mGJ!, ljwpnJJ. ta fiwGq.h1 wGfiwljwuwplll 
Ghpfiwljmp1wG qin Jul! GJ}.mGh1p fiwGq.mgw1mbuwG (tlwpql:i1wlj hJIUfWlP a 
unUlhgnuJ): U.1ch1 J!GJ}.mGt1m hGp, np JuwTJ.p ljwGnGGb:Jll! J&nl!lWlllflnlU 
hG JuwJJ.wgnJJ.Ghpp . fiwuwUlhTJ. q.npbnJJ.mp1mGGl:ip l.i. 2wfimup 
1[hpwpw2Jumtf: 'l,w hGpWJ}.JlntU t, np lllWJlpl:ip JuwJJ.wgnJJ.Ghpp fiwuwp 
oq.U1wljwpmp1mGGhJ11! q.GwfiwUlqmu hG upwuGwljwG uwGJ}.JJ.wljnq 
(\flnJuwGgb:1p 2wfimuGhp), l.i. W!'l UfWUlfiwnnt[ t1 2wfimuGhpp 
\flnfuw'lwJla 1[hpwpw2Jumul! iP JuhJJ.wp1mpmu uljqpGwljwG JuG'lJIP 
pnt[wG'lwltw1pG J\.Jll{wbpJ!: P.GwljwCi t fiwuwpt1, np wnwl{h1wq.m1G 
J!GJ}.fiwCimp 2wfimu uU1wCi.w1m GUfwlllwljnt[ JuwJJ.wgnJJ.Ghpp 
tfpwqnpnulJ! wnwt[h1wq.m1G 'lw2GwJuupmu (pn1nJ1 JuwJJ.wgnJJ.Gl:ippg 
pwJJ.ljwgwb 'lw2GwJumup) 1wqwq.m1G WJl'llmGpp ljfiwGq.hgGp wGq.wu 
wtfhG tfp fuWTJ.WQTITJ.p lllhuwGlj1mGpg: ea'l npmu uhq fihUlW:J2Jl:J2Jlh1m t 
ni w1GpwG w1G, ph JuwJJ.wgnJJ.Ghpp 'lw2GwJumupf! pGiutl:iu t 
fiw1pw1pmd pJl J!GJ}.fiwGmp 2wfimuJ!, wn w1G, ph J}.W pGiuthu t 
pw2Jutlh1m 'lW2GwJuupp WGJ}.WUGhpp Upfl.i. (ljnnuthJIWUlpl[ UTIUlhgmu): 

7-9 UfWf1Wq.pw,1>Ghpmu 'lPUlWJ11.jtlh1m t n waawag ljnnutl:iJIWlllpl{ 
JuwJJ.hJlp U1hump1mGJ!: ~hlllwqnU1l{h1m hG w1G uiw1uwGGhpJ!, npnGg 
'lhUfpmtf GUfWUlwljwfiwpuwp t Juw'l wgnJJ. Ghpp upwl{npmul! 
wnwt[h1wq.m1G 'lw2Gwfuupmu, pulj wnwGdpG JuwJJ.wgnJJ.Ghp ihG 
gwGljwGw UUlhJJ.bh1 wl{h1p \flnnr Juupwl{npmuGhp ljwu q.npbh1 
wGfiwUlWUfhu: 

7.1 'l,pgmp' N = {l, .•. ,n}-1! pntnr JuwJJ.wgnJJ.Gbpp pwqump1mGG 

t: llwdw1wljwG ni J}.WUlwplj Sc N hGpwpwqump1mGJ! ltnil{mu t 
'lW.2uwJumdp: 

UwRuwanul: N pwqump1wG pn1nr fiGwpwl{nr S 
hGpwpwqump1mOUupp l{pw nrn2l{w6 V(S) ppwljwG ,1,mGljgpwG 
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4wCiqwCibCiy n wCidwCig Juw'lti pCimpwq.ptJ~ '1,mCi4gtJw, bph gwCi4w­
gw6 T u. S (Tc N, Sc N) ~fiwuiqn'l hCipwpwqump1mGCibplJ fiwuwp 

v(T) + v(S) ~ v(Tu S), v(0) = 0 (7.1) 
wCifiwqwuwpmp1mGI! 62uwplJUl t: 

(7.1 >-I! 4n~4mu t q.bpq.muwpw4wCimp1wG fiwui4mp1mG: U.1Ci wCi­
fipwcJb2Ul t v(T) Plitlt! np~bu T TJ.W2Ciw]uupti hpw2Juwqnpqw6 2wfimu 
uh4CiwpwCibtm fiwuwp, bpp w1G q.np6mu t u1mu Juw'lwgn11GhplJg wCi-
4w]u: \,uwCi ub4CiwpwCiuwCi JJ.b~ymu (7.1 >-I! G2wCiw4mu t. np Su T 
TJ.W2Ciw]umup(! ~w4wu fiCiwpwqnpmp1mGCihp 1mGti, ywCi hpp S u. T 
~fiwuiqn11 TJ.W2Ciw]uupbpf! q.np6mu hCi wCi4w]u: V -ti q.bputJwqnpmutig 

uUlwCimu hCiy gwCi4wgw6 s,, ... ,s,. ~fiwllltln'l JJ.w2Gw]uuphplJ fiwuwp 
k 

Lv(S;) ~ v(N): 
i=l 

UpwCitJg uwuCiwqnpw~bu fiblllu.nur t, np q.n1mp1mG ~mGti N 
pwqump1wG w1Citlltiuti lllJlnfimu, npti I!CiJJ.fiwCimp hpw2Juwqnpqw6 
2wfimtII! q.hpwqwugti pn1np luw'l.wgn'I.Cihpti v(N) wnwqh1wq.m1Ci 
2wfin11rti Ci: 

7:2 'l-tilllWJl4bCiy F = (N,{x;};cN•{H;};EN) WUTJ.W2tiun luW'I.{!'. 

'l-tigmy' Sc N JJ.w2Ciw]umup 4wqun'l luw'lwgn'I.CihpCi tiphCig 
fWCiyhJlI! utiwqnpmu bu I!CiJJ.fiwCimp 2wfintJPI! uh6wgCihtm 
U\.llWUlW4nq: npR2huy, pb CipwCiy tipbCig fiwuwp tiG~ wnwqh1wq.nqCi 
2wfinqp 4wpn'l hCi hpw2Juwqnpb1: S JJ.w2Ciw]uupti wCiTJ.wtICihpti 
fiwuwlllh'l q.np6n'lmp1mGCihp{! G2wGw4mu hCi, np S JJ.w2Gw]umup.I! tiJl 
wCiJJ.wuCihpti wCimGtig q.np6htntl np~hu uh4 Juw'lwgn'l (w1G 
G2wCiw4hCiy 1), np~hu uwymp qwptlh1w4hp~hJlti pwqump1mG mGti 
S -ti Juw'lwgn'I.Cihpti qwptlh1w4hp~hJlti fiCiwpwqnp pn1np 
fiwuw4gmp1mGCihJlI!, w1utiunG' TJ.U4WJlUlJWU WJlUlWTJ.JlJWtti 
PW'l WTJ.Jl ti~GhJlI!· 

xs =TI;Esxi: 

S TJ.W2 Ciw]uupti Juw'l wgn'l Cihp ti 2wfihp ti I! UJJ.fiwCipmp1mGti g 
fihlllu.mu t, np S -ti (luw'l.wgn'l 1-ti) Hs(x) 2wfinttI{! Juw'lwgn11Ghpti 

2wfimuCihpti q.muwpCi t. 
Hs(x) = LH;(x), 

nplllh'I. x c XN, x = (x1, ••• ,x,.)-I! tipwqti6w4Ci t uwpmp 

qwptlh1w4hp~hpmu: 
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lfl:iq fili\llWJ;!flllflntU t w1Ci wul:iCiwuM 2wfinuJI!, np 4wpn'l hCi 
j,phCig hpw2Juwt.l_nph1 S -j, Juw'lwgnTtCihp'[!: 1 Juw'lwgn'lj, fiwuwp 1lw­
\11Wqm1Ci 11hurnmu N \ S pwqumfc)1wCi uCiwgai.b Juw'lwgn'lGhp£! CinqCi­
Ujl:iu 4wpn'l hCi uj,w1lnpt.1_h1 npUjhtt fiwuwmh'l 2 Juw'lWQTI'l 

XN\S = CT X; t.l_wpt.1_h1w4hp~bpj, pwqUntfc)lWUp L. I Juw'lWQTI'lj,G 
i=NIS 

mpwuwq?mphCi nw· wnw4 iiqmmunt.1_ (w1uj,CiyCi 2 Juw'lWQTI'lP 2wfimuI! 

x j,pwt.l_j,tiw4mu -Hs(x) t): lJ.1ut1.jj,up 11wu,n'lmfc)1mGG.hpp 2GnpfiJlll S 

11w2CiwJuupj, hpw2Juw1lnp1lwo wnwllh1wqm1G 2wfimuJ, fiwpg{! llhpwo­

llhg rs= (Xs,XN,s,Hs) fiw4wuwplll Juw'lmu 1 Juw'lwgn11.Jl hpw2Juw-

'4.Tifl'4.WO wnw1lh1wqm1G 2wfimuI! npn2htm fiwpyj,: rs Juw'lJl 

rs=<Xs,XN,s,Ks) Juwn'[! £!Ci111w1GuwCi til:i~ 1 JuW'llUQTI'lP v(S) 

bpw2Juw1lnp"4_WO 2wfintti'[!, rs Juw'lr fihlll fiwuhti:ulllWO, 4WflTI'l t 1n4 

uhbwCiw1, nlUlllj, w1umfililllL. 4'lPUlWfl4hCin rs Juw11.r Juwn'[! 

;!G.111w1Gmu{!: lfwuGW'4_TiflWUjUU, Gl.jwlllhun np v(S)-r W!Utljj,Up 

tih4CiwpwCitiwG. 11hurnmu v(S)-I! fiwu{!G4Gmu t rs Juw11.Jl wpdhyp 

fililll (hfc)h w1G qn1mp1mG mGJ,), pu4 v(N)-{! Juw'lWQn'lGhpJ, 

wnw'1lh1wqm1Ci '[!CiT}.fiwGmp 2wfimtiG t: lJ.4Cifiw1lll t, np v(S)-{! J, llhp~n 

,l>mG4gj,w t uJ,w1G S 11w2J,Cinj,g (L. fc)hpL.u u4qpCiw4wG wG11w2JlGn 
Juw'lJl9, uw4w1Ci tihp 11wmn'l_mfc)1mCiCihpmti w1G uGnuJ t wCi41mfmJu): 
l,wtTnqllhCin, np uw wG11w2JlCip Juw'lJl pCimfc)wqpp>._ 4>mG4gpwG t, npp 
fiwtfwp pw'4_Wf1W?1 t gm1g lllWl (7.1) Ulw1tiwCiJ, u2uwplllwgJ,mfc)1mCiI!: 

'u4wlllliCiy, np llhpL.mti 4wnmg1l1uo 1mpwnw£illmr wCi11w2J,Cin 
Juw'lr fiwuwp v(0) = 0: tipnJ;!, '[!U\11 uwfitfwGtfwCi H(x) = '[.H;(X), 

ic0 

pw19 lllip~j,G qmtiwp'[! qmtfwph1J,Cibp ~j, UjWpmGw4mu, mulllp H(x)-{! 

Cim1Gwpwp qpn t. w111 UjUJ.llltiwnnt.l_ v(0) = 0: 
l/~tl (qhpqmuwpw4wCimJa1wCi uwuJ,G): 

r = (N ,{X; LcN, {H; LEN) Juw'lr fiwuwp 4wnmghCiJ;! 

(7.2) 

4>mCi4gj,wCi,nplllh'l µs eXs, vN,s eXN,s• i\ =(Xs,XN 1s,Ks)·£! rs 

fiw4wtfwplll Juw'lJl JuwnI! I!Ci111w1CimuG t: lJ.111 'lhUlnmu, pn1np S -hpp 
fiwuwp, Tc N, npnCig fiwtfwp· Sn T = 0, ti2tTwpJ,lll t 

v(SuT)::::v(S)+v(T) (7.3) 
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wGfiW'4.WUWJlnlJ&lntG(l: 
Oflf,llwq 12 ("Qwq GqwqwJunuJp" Juw11.): U.4mupr 111GophGJ! S(l) 

hfl<+irG, P(2) 11w2Gw4wfiwprG t.. D(3) pup4wfiwprG Junu111wGmu t 
fiWUWUlh'l. t1m1Jctr fiwuwp qfiwpt1 10000 'lJIWU: bpqri-11w2Gw4wfiwp 
qm1qr htntlJ&(l Gw qGwfiw111mu t 8000, pup4wfiwp-11w2Gw4wfiwp 
qm1qrG[1' 6500, ru4 urw1G 11w2Gw4wfiwpr t1m1p'[!' 3000 'lJIWU: U.u 
qm1qtp u. utGw4w111wpGtp ihG 11r111wp4qmu, pwGr np lllGophG(l 
(lUlGmu t, TIJI 11w2Gw4wfiwpr uwuGw4gmp1mG(l 1.1.lWJIUlW'lrJl t: 
bph4n1}1 [IGJ&wgpmu hpqh-pdp4wfiwp qm1q(l 4qwu111w4}1 5000 'lJIWU, 
hpqliil!' 2000, ru4 pup4wfiWJ1[! u}lw1Gw4 TiirGi ir qwu111w4}1: 

U.1u1.1.1}1unq, mGtGp (N, v) 4nnt4hpwm}lq Juw'l, np111t11. 

N = {1,2,3,4}, v = {1,2,3} = 10000, v{l,2} = 8000, v{l,3} = 5000, 

v{2,3} = 6500, v{l} = 2000, v{2} = 3000, v{3} = 0 'lJIWU: 

n wGowGg 4nnt4hpwmrq Juw11.r firuGw4wG JuG'lrJII! v(N) 

wnwqt1wqnqG £!G11fiwGmp 2wfimd[1 Juw11.wgn11.Gtpr ur2t.. 1wqwqm1G 
oli.ntl_ pw2Jut1m rpwqnpbt1r u4qpmGpGtp}l 4wnmgmuG t: 

'l-rgmp' ai -[! i -p11 Juw11.wgn11.r umwgwb qmuwpG t v(N) 

wnwqt1wqm1G 2wfimd[! pw2JuuwG ctwuwGw4, N = {1,2, •.• ,n}: 

Uwfillwllnul: (a1 , a 2 , ••• , an) qt4111np(l, TIJl(l pwqwpwpmu t 

ai ~ v({i}), i EN, (7.4) 

n 

Lai =v(N) (7.5) 
i=l 

1.1.1w1uwGGtprG, TIJIUlhJJ. v({i}) -a S = {i} ut4 PWJJ.W'lJlrintl 11w2GwJuupr 
pGmpwqJlri ,l>mG4g}lw1r wpcttpG t, 4niqmu t pwctwGp: 

(7.4)-[! 4niqmu t wGfiwmw4wG Junfitump1wG 1.1.1w1uwCi 1t 
G2wGw4mu t, TIJI uwuGw4gh1nt1. 11w2rGprG' lnlJIWJ;!WGilntJl tuw11.wgn11. 
UUlWGmu t wnGqwqG w1GnwG, rGiJ!WG 4WJITI'l tp umwGwt' qnpbh1ntl 
}1GpGmpm1G 1t wnwGg umwfinqqt1m npt..t wn JuwJJ.wgn11.r w2w4gh1m 
uwurG: (7.5) 1.1.1w1uwG[! GnqG1.1.1tu t4hUlJ;! t °4Wl.llWJ1'4.r, pwGr TIJI 

Lai < v(N)-r T).h1.1.1pmu qn1mp1mG mCir a. pw2Jumu, hJlp i EN 
iEN 

1mpwpwGilntJ1 Juw11.wgn11. rJl a; pwctGrg wqt1r 4uU1wGw: flu4 hpt 

Lai > v(N), w1.1.1w N -r Juw11.wgnJJ.Gbp(l rJIWJl uh2 pwctwGmu tCi 
icN 

wGrpwqnpbt1r 2WfintU(l, 1t WlT). 1.1.1W11lfiwnnq a qh°4U1TIJl(l 
rpw4wGwgCit1r it: l,h\llUWJ!WJI, a qh°4U1TIJl(l 4WJITI'l t PnlllWl.llJlhtr 
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fiwuwpqh1 u]lw1G (7.5) UfWlUWG]l 4WUlWJ1UWG 'lliufJ2mU, TIJ'II! 4n1qmu t 
4n1h4Ul}lq (4wu Juupw4w1]1G) Junfihump1wG Ufw1uwG: 

(7:4), (7.5) UfWlUWGGhp]l fiwuwaw1G' TIJ1Ufhuq]l a= (ap•••,an) 

qh4tnnJ1I! (N, v) 4nn"4hpw1.n]lq Juw1J.mu pw2Jum1p 1]1G]l wGfipwcth2Ul t 
la. pwqwpwp 

ai = v({i})+rj, i e N 

fiwqwuwpmp1wG ti2uwp111wg]lmp1mGI!, I!li'l npmu 

ri ~O, Lri =v(N)- Lv({i}): 
iEN iEN 

Uwfirlwfimrl: (N, v) Juw'll! lfnillmu t tw4wG, hpp ti2uwp]lui t 
v({l})+ ••. +v({n}) < v(N) (7.6) 

wGfiwqwuwpmpmGI!: ~w4wnw4 'lhUf{!ntti (N, v) Juw'll! 4ni1.Jmti t ni 
tw4wG: 

liwuw1w4wG a pwchuGumG{!]l fiwuwp a(S) -nq 4G2wGw4hG{! 

Lai = a(S) uhbmp1mGI!, ]lu4 pn1nJ1 pwchuG{!Ghpp i ES 

pwqtimp1mGI!' D -nq: 
ni tw4wG fu.w1J.G mGp uh4 a=(v({1}),v({2}), ... ,v({n})) 

pw2Jum1p: U'h4]lg wqh1p Juw1J.wgn1J.nq gwG4wgwb tw4wG Juw1J.nnt 
pwchuG{!Ghp]l pwqump1mGG wGqhpt t: U.1'l UfWU1tiwnnq Wl'lUfJlup 
Juw'l hpp qhp1mbmp1mGJ! 44wUlwphGp qbpw42nh1m fiwpwphpmp1wG 
oqGmp1wup.: 

UwfirlwfinuJ. S 'lw2GwJuupnq a pwchuGpl! qhp]l2Junur t P 
pwctwG{!]lG (G2wGw4mul!' a>- p ), bph 

s 
ai >Pi, i ES, a(S) ~ v(S): (7. 7) 

UwfiuwGuwG wnwi]lG Ufw1llwGI! G2wGw4mll t, np S 

'lw2GwJuup]l pn1nJ1 wG'lwuGbp]l fiwllwp a pwchuGpl! p pwctwGp]lg 

qhpw'lwuh1]l t, ]lu4 (7. 7)-]l bp4pnJ1'l UfWJllwGG wp111wgn1mu t S 
'lw2Gw.Juupmu a pwctwG{!]l ]lpwqnpbb1]lmp1mG1! (w1u]lG{!G' S 

'lw2GwJumllpl!,. ]lpn]2, 1mJ1WJ2WGllmJ1 i ES Juw'l.WQTI'l.P 4wpn1J. t 
wnwiwp4h1 ai uhbmp1mGI!): 

UwRrlwfimrl: U.umu hG, np a pwctwGpl! qbpw42nmll t P 
pwctwG12]lG, bpb qn1mp1mG mG]l S 'lw2GwJunuJp, npp fiwtiwp a>- P: 

s 
q.bpw42nmp1mGG wGflGwp]lG t tib4 pW1J.W'lJ1Pi"ll 'lw2GwJuup]l la. 

N -p pn1nr Juw1J.wgn1J.Gbpp pwqump1wG fiwuwp: f1pnp, a;> P; -]lg 
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4fihmu]l, np /J; < a; ~ v({i}), np[! fiw4wumu t (7.4) 1.4w1uwGGhp]lG: tiu4 

a>- /J-Jlg 4fihmu]l, np a; > /J;, pninp i EN -ti fiwuwp L., fihmuwpwp, 
N 

La; > L /J; = v(N), np[! fiw4wumu t (7.5) 1.4w1uwG]lG: 
i£1V "N 

7.3 U.1u 4wu w1G JlWUmu 4nn1.4hpwm]ltl. Juw11.hp]l u]lwtl_npmll[! 
tw1.4hu JllmpwgGmu t flpwGg fihmwq.w JlJlmwp4mll[!: np1.4hu 
Wl'll.4Jlu]lp, 4wphtl'i t JlJlmwp4h1 fiwuwpcthp Juw11.hp]l Jlwuhp[!: 

Uwfiuw{inul: (N,v) 4nn1.4hpwmtitl. Juw'l.I! 4nitl.mu t (N,v') 

Juw11.]1G fiwuwpctbp, hph q.n1mp1mG mGhG k Jlpw4wG p]lq u c;, i EN 

w1G1.4]lu]l n ]lpw4wG ptl_hp, np gwG4wgwb Sc N JlW2GwJuuphp]l 
fiwuwp ti2uwp]lm t 

v' (S) = kv(S) + LC; (7.8) 

fiwtl_wuwpmia1mG[!: 

(N, v') u (N, v') Juw11.hp]l fiwuwpcthpmp1mG[! 4G2wGw4hGp 

(N,v)-(N,v') 4wu v-v·: 

U.4GpwJu t, np v - v·: 'l-pwGmu fiwunqtl_htm fiwuwp pwqw4wG t 

(7.8) pwGwaumu UlllTJ.WJlfllll C; = I, k = I, v' = v: U.1u fiwm4mp1mG[! 

4nitl.mu t w{i1Jf1U11JU1f1dli1/mLpJm{i: 
U.1.4wgmghGp fiwpwphpmp1wG flwuwiwi.fimp1mG[!, w1u]lGpG' np 

v -v' 1.4w1uwG]lg fihmumu t v· -v-G: tipnp, [!GJlmGh1ntl. k' = 1/ k, 

c; = -c; I k, 4u111wGwGp v(S) = K'v'(S) + Lc;, w1uJlG12G' v = v 

1.4w1uwG[!: 

4,hp1>w1.4hu, hph v- v' u v' - v", w1.4w v - v": U.1u fiw1114mp1mG[! 
4nitl.mu t i.finJuwGgw4wGmp1mli: U.1G u111mq:qmu t (7.8) pwGwauti 
fiw1>r1pJlw4wG 4]lpwnuwup: 

.gwati np fiwuwpcthpmp1wG fiwpwphpmp1mG[! 
wGJlpWflwpaw4wG, fiwuwiwi.fiw4wG u i.finJuwGgw4wG t, w1G n 
wGawGg Juw11.hf1Jl pwqumra1mG[! 111pnfimu t fiwuwpcthp JuwTJ.hp]l' 
i.finJuWJlWf13wpwp ifiWUl~TITJ. JlWUhp]l: 

fiNmpliu: bph v L. v· hp4m JuwTJ.hfl[! fiwuwpcthp hG, w1.4w 

a; = ka; + c;, i EN pwGwauntl_ ]lpw4wGwgqnTJ. a __. a 

wp111w1.4w1114hpmll[! v Juw11.ti pwctwUpGhp]l pwqdmp1nt.G[! 

i.finJuu]lwpctbp wp111w1.4w1114hpmu t v' Juw'lti a pwctwU12Ghp]l 
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pwqllmp1wli qpw w1li114hu, np a>- p 114w1llwl:i}lg fihvlla.mll t a' >-/i 
s s 

114w1llwli[!: 

1-+ Ummq.bliQ, np a·-[! (N, v ·) Juw11.mll pwdwlip t: 
flpnQ, 

a; = ka; + c; ~ kv({i}) + c; = v' ({i}) 

La;= L (ka; +c;) = kv(N) +LC;= v'(N): 
icN icN ieN 

l,bmu.wpwp, a'-~ fiwllwp (7.4) u. (7.5) 114w1llwlilihp[! 

pwqwpwpqwb bli: U.11imfihmu., bpb a>- p, w114w a; > P;, i e S, 
s 

La; :s; v(S), WlTJ. 114wmtiwnnq, 
ieN 

a; =ka;+c; >kP;+c; =P; (k>O) 

Lai= kLa; +Le;~ kv(S)+ Lei= v 0 (S), 
iES 

w1u~li91i' a'>- p': Upmw114wm4bpuwa qinfuu~wpdbpmp1mli[! fibmu.nul 
s 

t fiw4WTJ.Wf13. wpmw114wm4bpllwli q.n1mp1wG qiwum~g (TJ.W 
oq.mwq.npbqbg fiwuwpdb9mJ&1wli fiwpwpbpmJ111wli 

fiwuw1wqimJ&1mlili w114wgmgb1~u): .J 
7.4 tinn114bpwm~q Juw'l.bJI~ pwqump1mGJ! fiwuwpdhpn1p1wli qm1q 

wn qm1q 1fiwmqn'l TJ.WUbJI~ mpnfib1~u wnw2wlimu t 1mJ1WQWlillntJ1 
TJ.WU~g uiwpqwqm1li libp4w1wgmg~1libp~ [!Gmpmp1wG JuGTJ.~JI[!: 

UwRuwanul:. [(N, v) Juw'll! 4n1qmu t (0,1) mhup~ qhpwbqwb 

Juw'I., bpb pn1nJ1 i eN -~ fiwuwp 
v({i}) = 0, v(N) = 1: 

fiNmplI,J: 8mpw9wlillntJ1 tw4wG 4nn114bpwm~q Juw'l ffwuwpdbQ 
t npu.t (0,1) Juw'l~: 

1-+ 'l,~gm9' 

1 
k= >0, 

v(N).- L v({i}) 
ieN 

v{i} · 
C - V (S) = kv(S) + ~ C· • 

i - - v(N)- Lv({i})' i~' · 

iEN 
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fi),tmptnI}lg filnnl.tnuI t. np q.hpw42nmp1mG fiwu4w1:,mp1wG fih111 
wnGitln'l Juw11.hp}l fiw1114mp1mGGhpl} 4wph1}1 t munnIGwupph1 
qhpwbqwb 111huRfl (0-1) Juw11.hpnuI: bph v -G 4wtJw1w4wG (N,v) 

tw4wG tuwrtp pGmpwq.pfli ,l>mG4g}lwG t, WU4W 

v(S) - L v({i}) 
v 0 (S) = iES Sc N (7.9) 

v(N) - L v({i})' 

,l>mG4g}lwG v ,l>mG4g}lw1}1G fiwuwU4w111wutuwGnrt (0-1) 
Gnpuw1wgmuG t: QGTJ. npmu, Juw11.}l pwctwGRG t gwG4wgwb 

a = (a1 , ••• ,a,,) qh4111np, np}l PW'l.WTJ.JlliiGhpl} pwqwpwpnuI hG 

a;~O,iEN,La;=l (7.10) 

U4w1uwGpG, w1uflGRG' pwctwGRGhpp pwqump1mGI} fiwul}G4Gmu t 

wj = (0,0, ... ,1,0, ... ,0) CR"' j = 1,2, ... ,n u}lwqnp-qh4111npGhpnq 

wnw2wgwb (n -1) iwlfiwG}l u}llIU4thuu}IG: 

U.GgGmu hGR 4nnU4hpw111}lq Juw11.hpmu 1wqwq.m1G qwJIRP 
u4qpntGRGhpp RGGwp4uwGI}: llGiU4hU G2qhg 7.4-mu, JunURI} 
qhpwphpmu t tuwrtwgn11.Ghp}l u}l2l.t wnwqtqwq.m1G l}GTJ.fiwGmp 
2wfinuI}l 1wqwq.m1G pw2JuuwG u4qpmGuGhp}IG: 

8.1 ~Gwpwqnp t fih111l.i.1w1 un111hgmul}: 'l,}lgm12' (N, v) 

4nnU4hpw111}lq tuw11.mu Juw11.wgn11.Ghpl} N wupn11.2 1J.w2Gwtuup}l 

fiwuwp h4h1 hG 2wfim1p}l pi.u2JuuwG w1GU4}lu}l fiwuwclw1Gmp1wG (a· 

pwctwGu ), np. ni ll}l pwctw.Gu a· -}IG ili q.hpw42nmu: U.1u TJ.hU4umtJ 

GuwG pw2Jumul} 4w1mG t w1G }l\Jwu111nq, np ni u}l S 1J.w2Gwtuup}l 
2wfiwqh111 it wnwG3GwGw1 u1mu Juw11.wgn11.Ghp}lg l.t v(S) 2wfimul} 

pw2tuh1 TJ.W2Gwtuup}l WGTJ.WUGhp}l tJ}l2l.t: U.1u TJ.WlllTI'l.TilfitlntGGhpl} 
fiwGq.hgGnut hG iq.hpw42nn11. pwctw.GuGbp}l pwqump1wG 
GU4w111w4wfiwpuwpmp1wG u11112}1G: 

Uwfillwlinul: (N, v) 4nnU4bpw111}lq Juw11.}l iq.hriw42nn11. 

pwctw.GuGhp}l pwqump1mGI} 4niqmu t WlTJ. Juw11.}l C -u}l2m4: 
/iNwpbll: rlpU4huq}l a pwctwGJH! U4W1114wG}l 4nnU4hpw111}lq tuw'lli 

C -u}l2m4}1G, wGfipwctb2111 t l.t pwqwpwp, np pn1nJ1 S ~ N 

11w2GwJuuphp}l fiwllwp 62\Jwp}l111 1}1G}l 
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v(S) ~ a(S) = Lll; (8.1) 

wUfiw4.wuwpmra1mU[!: 
H bUJaWJ}.J1tU12' Juwri.a tw4wa t: U.1'l J}.tuu;:inuJ [!Uln 7.6 ratnptup 

pw4.w4wa t w1U w~wgmght 1np4.wb JuwrtJlU fiwuwpdtp (0-1) 1ntup]l 
4.tpwb4.wb Juwri.tp)l fiwuwp: 

Rwl/_Wf1WflnLfi}Jnzfi brat a = (a. , •.• ,an) pwdwUnI! pwqwpwpmu t 

(8.1) ~w1uwU)lU, w~w w1a )lu4w~tu 4~w1n4wUp C -u)l~m4pU: 

l.,w4wnw4 J}.t~nmu 4q.1nU4.tp w1U~)lu)l P pw2Jum1ra, np P>-a 
s 

w1u)lUgU' P(S) > a(S) h. P(S) ~ v(S): l.,wUq.hg)lUn (8.1) ~w1uwU)lU 

fiw4wunl'l_ v(S) > a(S) wUfiw4.wuwpmra1wU[!: 

U.f1Rpwdli2mmp1mfi (8.1) ~w1uwU)l a ~pwq wpwpnri. 4wuw1w4wa 
a pwdwUgp fiwuwp q.n1mra1mU mU)l S 'lw2UwJumup, np)l fiwuwp 

a(S) < v(S): S pwqumra1wa lnWJ1J1tp)l raJl4.I! U2wUw4l.iUp ISi-nit h. 

TJ.PUlWJl 4 tag 

v(S)-a(S) . 
P, =a;+ 1s1 , , ES, 

1-v(S) . 
P, = INI-ISI' 'rlS 

U24.wb U1WJ1J1tpn4. P = (P1, ••• ,Pn) 4.t4U1np[!: l..t2V1 t U4wU1tt, np 

P(N) = 1, P; ~ 0 h. P>-a: U.1u1ntri.)lg fittnh.mu t, np a -a ~WU14wUmu 
s 

t C -up~m4)lU: 
8.1 r«l'tnptupg fittnh.mu t, np C up~nt4I! pntnJl pwdwUnUtpp 

pwqumra1wU Utp-qiw4 h. nmmgp4 hUrawpwqumra1mU t ( C up~nt4[! 
4wpnl'l_ t trUtt J}.WUlWJ14 pwqumra1mU): 

8.2 'l,pgmn' Juwrtwgn'l.Utp[! ~w1uwUw4.np4.mu ta [!Utnptt 
4nn~tpwU1p4. fiwuwiiw1Umra1mU[!: namrawq.pp~ ~mU4gpw1r 
q.tpq.mu.wpw4wUmra1wU fiwU14mra1mUpg fihUlh.ntu t, np 
fiwuwiiw1Utg4.wb npn2mu [!UJ}.ntUhtm fiwuwp wuta up pwUw4gmra1ma 
4fiwUq.tgCip pnp1p Juw'l.WQn'l.Utpp N 'lw2UwJuupp utnt'l.buwU[!: lfUmu 
t ~wpqtt Juw'l.WQnrtUhpp up~h. v(N) wnw4.t1wq.m1U [!UT).fiwUmp 

t4wu1np pwdwUpp, w1upUpU' a ER" 4.t41nnpp [1Uinpmra1wa fiwpg[!, 

npp fiwuwp La; = v(N): 
iEN 
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a qb4umJ1G t!G11lJ1btm qbJ1wpbJ11w1 Juw1J.w9n1J.GbJ1}1 

flwtlwclw1GmJ1p1mGG UUlwGw1m Gqwqwq.m1G iqwfiwG21! ai ~ v({i}), 

i eN iqw1t1wGG t: 'l-}lgm12' Juw1J.wgnrtGliJ11! Ufw1tlwGwqnJ1qmtl bG a 

TIJ1n2w4}1 pwdwGJ2}1 t!GUlJlTilftlWG 2mJ1t1!= AwdwG12}1 t!G11lJ1TilftlWG '1,htl 
4WJ1TI1J. t wnwJ14b1 }IGt-TIJl S 'lw2Gw)umtlp' UfwfiwG2b1nq }IJ1 fiwtlWJl 
wnwqb1 2wfiwqb11l pw<twG12: S 'lw2Gw)umtlpG w1u UfwfiwG2G 
wnwfW'lJlTiltl t' uiqwnGw1nq fiw4wnw4 '1,hurnmtl )uw)u11lb\ t!G'lfiwGmJl 
fiwtlwclw1Gmp1mG1! (fl.w d}lwGq.wtlw1G }IJ1w4wG uiqwnGw1}112 t, 12wG}l 
TIJl v(N) b4wllm11ll! clhn12 pbJlbtm fiwtlwJl iqwfiwG2qmtl t pn1nJ1 
Juw1J.wgnrtGbf1}1 ll}lwfiwllntn fiwtlwclw1Gmp1mG1!): OG'ftW'lJ1bG12' 
tlGwgwb N \ S Juw1J.w9n1J.GbJ11! Wl'l uiqwnGw1}112}1G WJ1clwq.wG12mt1 bG 
S 'lw2Gw)utlp}l '1,lill TI11J.l\1lwb tl}lw91w1 q.nJ1bn1J.mp1mGGbJ1nq: U.1'l 

'1,hUf12mt1 v(S)-1! S f1.W2Gw)utlp}l bJ1w2JuwqnJ1qwb wnwqb1wq.m1G 

b4wtl11l}l q.Gwfiw11lw'4wGG t: (8.1) iqw1tlwG1! G2wGw4mtl t N \ S 
'lw2Gw)utlp}l 4n1J.11}19 S 'lw2Gw)utlp}IG Til'l'lllwb 4w1mGw9Gn1J. 
uiqwnGw1}112}1 wn4w1mtt1mG: U.1uiq }lunq, (N, v) Juw1J.}l C -i.J}l2m41! 

wnwqb1wq.n11G v(N) b4wtlntU11! pw2Jub1m 'lw2Gw)utlpw1}1G 
uiqwnGw1}laGbJ1}1 wnmtlnq 4w-1mG pw2Jum1pGbJ1}1 pwqtlmra1mG t: 

AbJ1bG12 pwdwGJ2[! C -t1}12m4}1G iqw11l4wGb1m la.u tlb4 twlflwG}l2: 
Uni: 'l-}lgm12' a -G (N, v) Juw1J.}l pwdwG12G t: U.1'l '1,hiq12mt1 a -G 

4iqwlll4wG}l C -t1}12m4}1G i.J]'iw1G la. tl}lw1G w1G '1,litqQmtl, bJlp pn1nJ1 
Sc N 'lw2Gw)utlpbJ1}1 fiwllwJl fi}l2lll t 

La; 5. v(N)- v(N \ S) (8.2) 
iES 

wGfiwq wuwJ1mra1mG1!: 
~ .gwG}l TIJl La; = ~(N) , wiqw (8.2) wGfiwqwuwJ1mp1mG}lg 

iES 

4mGhGwGp 

v(N\S) ~ La;: 
iEN\S 

U.1<hl tlitl}l iqG'l,mllG wGt1}12wiqbu fiblllla.mtl t (8.1 )-}lg: .J 

(8.1 }-}lg hJ1la.mll t, nJl hrab a pwdwG121! iqw11l4wGmll t C -
u}12m4}1G, wiqw nJ1la.t 'lw2Gw)umup ill 4wJ1TI'l }IJ1 fiwllwJl wiqwfinqb\ 
Lai = a(S) -}IG q.bJ1wqwGgn1J. 2wfimtl: U.1'l ~u.t11lfiwnnq 

wGGiqwlllw4wfiwJ1llWJ1 t wnwqb1wq.m1G tlwuGw4}19GbJ1nq N 
qw2Gw)utlp}lg UIWJlpbJl wn S qw2Gw)utlphJ1}1 q.n1mp1mG1!: 
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U.1G unmhgnu.il!, np C-tfrfnt4I! 4wph1r t oq.mwq.npbht np1..4hu 
4nn1..4hpwmrtl mhump1mGmu Ol,4U1ruw1mp1wG 4wpli.np u4qpmGg, 
pwqwpwp iWtfmtl firuGwqnptj_mu t 8.1 phnphunq: Uw4w1G, 2WU1 

11h1..4ghpmu, C -tfrfnt4I! 4wpn11. t flWU1Wp4 trGht, ru4 wn 11h1..4ghpmu 
01..4mruw1mp1wG pwqumpw1rG u4qpmGg t (11wmwp4 it L. 
1..4wpmGw4mu t pwquwprtl. pwctwGgGhp): 

Opf,{lwlj 13: 'l-rmwp4hGg ".Qwq Gtj_wq.wJumup" Juw11.I!: bphg 
hpwdr2mGhpr 10000 'lPWU wnwtl_h1wq.m1G h4wuntU1[! umwgtj_mu t 
GpwGg fiWUWUlUT)_ h1m1pr '1ht4gmu: bph hpq.ril! pup4wfiwpr fihm 
h1n11p t mGhGmu wnwGg 11w2Gw4wfiwpr, Wl..4W hphQI! urwurG 
tj_wumw4mu hG 6500+2000 11rwu: bph 11w2Gw4wfiwpG t h1ni1p 
mGhGmu urw1Gw4' 3000+5000 'lPWU: tlhpfWl..4UU, hph '1w2Gw4wfiwpG 
m hpq.Jlil! htnqp hG mGhGmu wnwGg pup4wfiwpr, w1..4w [!G'lfiwGmp 
h4wuntU1I! 8000 11pwu t: lfwuGw4r 4nn1..4hpwguwG L. wGfiwmw4wG 
tj_wpQtuq.bhpr wnmuntj_ Juw'l.W9TI'l.Ghpr G4wpwq.pqwb 
fiGwpwqnpmp1mGGhp[! fiw2tl.r wnGhtntl_, n'°pG t wnwtj_h1wq.nqG 
[!G11fiwGmp h4wumr Juh1wurm pw2Jumti[!: 

a= (a.,a2 ,an) tl_h4mnp[! ".Qwq Gqwq.wJumup" Juw'l.mu 

C -urfnt4rG 41..4wm4wGr urw1G w1G 11h1..4gmu, hpp 

{
a 1 ~ 20,a2 ~ 30,a3 ~ 0 
a 1 +a2 +a3 = 100 
a 1 +a2 ~ 80,a2 +a3 ~ 65,a1 +a3 ~ 5: 

U.1u pwqump1mG[! (3500,4500,2000), (3500,5000, 1500), 
(3000,5000,2000) hphg pwdwGgGhpr nmmgr4 PW'l.WGpG t: U.1u1..4runtj_' 
pntnr hphg Juw'l.wgnriGhpr 2wfimuGhp[! npn2tlmu hG .S flpwur 

n2mmp1wup: C -urfnt4r pGnpn2 Ghp4w1wgmgh1! Gpw 4hGmpnGG t 
(bw1pw4hmhpr urfrG ptj_wpwGw4wG[!), w1urGgG' 

a"= (33,3;48,3;18,3) tj_h4mnp[!: a• pwdwGgrG pGnpn2 t, np pn1np 

hp4wG11wu 11w2GwJuuphp[! mGhG urli.Gm1G trwgmgri h4wumm[!' 

a; + ai - v({i,j}) = 1,6: a. pwctwGg[! C -ufifnt4r Gbpumu wp11wpwgr 

t.fmfuqrtmuG t: 
8.3 \,pwGrg, np C -tfrfnt4[! JlWU1Wf14 it, ir fibmli.mu N -ti pn1nr 

Juw11.wgn'l.Ghrr 4nn1..4bpwguwG wGfiGwrrGmp1ntG[!: 'l-w 1..4wrqw1..4hu 
G2wGw4mu t, nr ni ur pwctwGg ili 4w1mGwGw tlhfl[! G4wrwq.rtl_wb 
1..4wrqwq.m1G u1..4wnGw1JigGhrnt1.: lffifnt41! 11wmwr4 t, bpp ufifwG4!wt 
11w2GwJuuphf1[! iwtfirg wtl_htr mcth'l. hG: 



§ 9. Otunflfl llli~umJI 

U.r11hu 11-Ji111wr41.{wb 0~111fitJw1nrp1wu u4qpmu12ubJ1Ji 
pwqtJwqwump1ntu'(!, 4nn~hrw111Jiq Juw'l.bJlnUJ C-tlfifnt41!, fiui~bu 
uwli. w111- u4qpmu12fi q.n1mp1wu Jufiu111 ~w1uwuuhJ11! JupwunuI bu 
o~uifiuwimra1wu w1u~fiufi u4qpmu12uhJ1fi nrnumu, nrnug q.n1mra1muu 
m ufiw4mp1mul! w~wfinqqbu 1mrw12wuumJ1 4nn~hrwuifiq Juw'l.ntu: 
O~uifiuw1mra1wu w111-~Jiufi u4qpmu12uhJ1fig t Ch~1fifi qh4uinrl!: 
Ch~1Jifi qh4uinJ11! nrn2qmu t w12ufinunq: 

Uwfitlwanul: T 11-w2uwJumtlp'(! 4wuqwuhu12 (N, v) fuw'l.fi 4J1n'l., 

bpb gwu4wgwb s C N 11-w2uwfuupfi fiWUWJI v(S) = v(S (") T): 

UwfiuwuntU'(! ~Ufl.ntU t. TIJI fuwJJ.Ji 4JITITJ.fiu i~WUl4WUTITJ. wubu ufi 
fuwJJ.wgnJJ. "wupwufi uh4u t", w1ufiu12u ni ufi 11-w2uwfuupmu nifiui ifi 
4wrnJJ. uhr11-uhr 

'l-Jiuiwr4hu12 N = {1,2 ..•. ,n} JuWTJ.W9TITJ.UbJIJi 4wrq.wqnrqwb 

pwqump1wu 4wuw1w4wu P qhrw11-wuwl{nrmu'(!: U.1u 11-wuwl{nruwu 
fib111 4w~qwb t 1r 111bJJ.Wfl.J1ntp)ntu'(!, w1ufiu12u w1u~fiufi ,r: N --+ N 

4>mu4gfiwu, TIJI i EN -Ji fiwuwr 7r; EN -Ji WJ1dh121! N -Jig lllWJIJI t. n­

Jlfiu p qhrw11-wuwqnruwu Ubf fiwuw~W\IIWuJuwumu t i EN UlWJIJII!= 
Uwfitlwanul: 'l-Jigm12' (v, N)-u n wuawug Juw'l. t: P-u N 

pwq ump1wu 111 h'l. W'4Jn Jump1muu t, fiu4 1r -u fl.JIWG 
fiwuw~w111wuJuwunJJ. 111hJJ.Wfl.J1ntp)ntu: (N, nv) -nq u2wuw4hu12 w1u 

(N,u) JuW'l.1!, nrfi fiwuwr 

u({1r(ii ),1r(ii), ... ,1r(i,)}) = v(S): 

Cum tmp1wu, (N ,nv) JuWTJ.I! (N, v)-Jig 111wrphJ1qmu t urwunq, 
TIJI Juw'l. wgnJJ. ubJI fl fl.bJI bJI'[! '4JTI Juq b\ bu q bJIWfl.WUWq TIJITilJ&)WU'[! 
fiwuw~wuiwuJuwu: 

tlbJII! phJiqwb uwfiuwumuubrfi oq.ump1wup fifiwrwqnJ1mp1mu t 
'(!uabnqmu 2WJ1Wfl.Jlht Cb~tfifi w12ufinuwpwuntp)ntu'(!: \.,4wuihu12' 
12wufi nJI n wuawug 4nn~brw111fiq JuwJJ.bJII! '(!Ulll tmp1wu um1uwumu 
bu fiJ1w4wu (puntpwq.Jlfii) 4>mu4gfiwuliJ!Ji fib111, w~w 4wJ1htfi t funuh1 
bJ14m li. wqh1fi JuwJJ.bJlfi q.muwrfi, fiui~bu uwli. JuwJJ.I! pqnq 
pwquw~w1114h1m uwufiu: 

9.2 U.uhu ufi (N, v) 4nn~hrw111fi\f. JuwJJ.fiu fiwtJw~w111wuJuwubg-

uhu12 ,p[v) = (,P1[v), ••• ,,p"[v)) \f.h4111TIJ11!, nrfi PWTJ.W'l-JlfiiubJII! 
4ub4uwpwubu12 nr~bu Juw'l.wgnJJ. uliJ!fi fiwuwaw1ump1wu 4wtJ 
tlfifuTIJl'lfi 4w1wgrwb nrn2uwu 2unJ1fiJiq u111wgqwb 2wfimu6bJ1: 
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(!Ci'lm(ibfiR, TIJl Ci2qwo fiWUWUjW\llWU}uWCihgn11.f{! pW'4.WJlWflTilU t 
fibw L.1w1 wuu}lnuCihp }1 Ci: 

{)aul[f,f, UIJlUf,n,J{lap 

1. bph S -I! (N, v) }uwTJ.}1 gwCi4wgwo 4Jl"TJ. t, WUjW 

L q,;(v) = v(S): 
iES 

2. 8wCi4wgwo tr lllhTJ.W'lJlmp1wCi L. i eN -}1 fiwuwp 

9"ir(i)[ 1lV] = 9"; ( V) : 

3. b-ph (N,u)-Ci L. (N,v)-Ci gwCi4wgwo 4nTIUjhpwm}14 }uwri.hfl hCi, 

WUjW 9";(u + v] = 9";(u) + q,Jv]: 

Uwfiuwanul: 'l-}lgm~' q,' -a ,1>mCi4g}lw t, TIJll!, fiwuwiiw1Ci 1-3 

W~U}lnuCihp}l, wuhCi u}l (N,v) }uWTJ.}lCi fiWUWUjW\llWU}uwCimu t <p(v] 

tlh4mnp: U.1'1 UjWJlwq.w1mu q,(v]-Ci 4Tiitlmu t (N, v) }uwri.}1 wpcthu!ihp }1 

4b4wnp 4wu ChU!tlili tlh4mnp: 
lflwpqtlmu t, TIJl Wl'l WRU}lnuCihJl{! JlW'4.WJlWJl hCi, Tiflll.jUUq}l u}lw4 

cllLntl npn2qh(i wpcthuCihJlI! n waawag pn1np }uwri.hp}l fiwuwp: 
fiNmpall: 1-3 wuu}lnullbp}lCi pwqWJlWflTITJ. L. PTilTlfl (N,v) }uwri.hpp 

fiwuwp TIJln2it.wo q, ,1>mll4g}lwll u}lw4U t: 
9.3 fcl-trnphu}l WUjWgnt19{! fibllqmu t fibmL.1w1 Wfl'llnlliRCihpp qpw: 

l/:111: 'l-}lgmu' gwll4wgwo Sc N 'lw2Uw}uupp fiwuwp (N, ws) 

}uWTJ.I! TIJln2qmu t fihwL.1w1 4hpUj' 

w (T) = {O, S er. T, 
s 1, Sc T: 

U.1'1 'lhU!RTilU (N, Ws) }uWTJ.}1 fiWUWJl 1, 2 wuutinullhJlI! 

1f}lwll2wllw4 npn2nul bG q,(w5 ] tlb4wnp{!' 

m. [ ] _ {1 / s, i E S 
..,.., ws - 0, i ES (9.2) 

npmbri. s = ISi }uwri.wgnTJ.llhp}l ~wllw41l t S -mu: 

1-4 lflwpq t, np S -I! w, -}1 4Jl"TJ. G t, liCiiUjbu gwCi4wgwo T pwq­

l1m-p1mCi, "JlI! UjWJlmGw4mu t S pwq\Jmp1mll{!: U.1'1 'lh'U.lumu, 
fiw\Jwclw1U w~u}lnu 1-}1, bpb Sc T, WUjW 

L 9";lw,J =1: 
iET 
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P.w19 TJ.W a2waw4mu t, np 'P;(wsl = 1, i ES: lJph ,r-G gwGl.fwgwb 

mh1J.W'f1.pmp1maa t, np s ~ s' w~w mv. = ws: l,hmli.wpwp, fiwuw­

aw1a 2 w11u)rnup, gwG'4wgwb i,j ES -p fiwuwp tp;(wsl = 'Pi(w.) fiwqw­

uwpmp1ma~ n2uwppm t: npm.j_fihmli. Wlfl~pup uhbmp1mGGhpp 11w­

aw4a ~allwuha~ s = 1s1 t, pulj T).pwag q.muwp~ 1 t, w~w 

tp;(wsl = 1 / s, hph i ES: luw'l.~, npp ws pGmpwq.pp~ ~mGl.jgpwCi 

npn2qmu t (9.1 )-nq, l.fn~qnuf t n wGtiwGg U/Wf'q /uWll_: lJ.1u~punq, 

1hu~ fiwumwmmu t, np (N, w,) ~wpq fuwl'J.p fiwuwp Ch~tPP 

qhljmnp~ npn2qmu t (9.2) pwawali.p up~ngnq, w1a ti upwlj dli.nq: .J 

l.lnnl.iwGp: lJph c ~ 0, w~w 

_ {c/ S, i ES . 
'P;[cwsJ - 0 , S . 

, l E 

U.~wgnqgG w4Gfiw1m t: U.1u~puml, tp;(cw,) = ctp;(w,), hph c ~ 0: 

U.1du gm19 mwav, np hph LCs"'s -~ pGmpwq.ph ~mGl.fgpw t, w~w 
s 

tp;(Lc,wsl = Ltp;(c,w,) = LCs'P;[w,): (9.3) 
s s 

H lJpp cs~ 0, w~w (9.3)--p wnw2pa fiwqwuwpmp1ma~ wnupnu 

3-p ~CiJJ.mu'Ci t, pul.f hp 4pnpfl~· fihmli.wCin~: lJph u, v -Ci lL u - v -I!' 
pGmpwq.pp~ ~mG4gpwGhp hG, w~w fiwuw3.w1Ci wnupnu 3-p' 
tp(u-v) = tp(u)- q,[v): U.1umh1J.pg fihmli.mu t (9.3)-p n2uwppm 1puhw 

4wuw1w4wa cs -p fiwuwp: 

llul.fw~hu, hJah L csw, -{! pCimpwq.pp~ ~mGl.fgpw t, w~w, 
s 

v=Lc_.ws= L c,w,( L(-c.)w.), 
S S:c,~0 S:c,<0 

fihmli.wpwp, 

q,[v)=tp( LC,w,)-tp[ L(-c,)w,]= 
S:c,~0 S:c1 <0 

= L c,tp[w,)- L (-c,)tp(w,) = L c,tp( w,): .J 
S:c,~O S:c,<0 S 

9.4 Clill: 'l,pgmn' (N, v)° -Ci gwCil.fwgwb fuw'l t. 1.fq.mGqhG 2 11 - 1 

ppw4wa w1Ci~pup cs Jaqhp, np 

(9.4) 

314 



npU1bq w,-a npn2qnuJ t (9.1)-nq, pu4 q.nulWJIJ!, pwgwnhtntl 'fl.W\/IWJ14 

pwqtinrp1ml1J!, qbpgqwb t )!U\/1 N pwqump1wu pn1nJ1 S 
hG1twpwqdmp1muubpp: U.1u 'fl.huipmu (9.4) uhp4w1wgmtiJ! dpw4u t: 

H tlhpgat.ap 

c, = L(-l)s-tv(T) (9.5) 
{TfTcSJ 

(utlU\/lhq' t -a T-p \/IWJIJlhJlp ppqCi t): 8m1g \/IWUJ;!, np Wl'fl. c. pqhp)! 

pwqwpwpnui hu thtip uiw1dwuuhppu: J-lu4wuihu, bpb U -Ci gwG4wgwb 
l').W2Uutfumdp t, WUfW . 

Lc.rws(u)= Le,= L ( L(-l)s-tv(T))= 
1s1scNI 1s1scu1 1s1scu1 {TITcSJ 

= L [ L (-1)6-' )v(T): 
{TfTcUJ {SfTcScUJ 

-Ruuwp4hCip qhp~pCi Wfl\/lwfiw1\/lmp1wu 12wnw4mup qiw4wq.bmu 
q.pqwb dbbmp1mu{!: t -p L. u -p dp~L. 4wdw1w4w(1 s -p wpdhJ2p fiwuwp 

41.1.t c:~: WlUUfpUp S \/IWJIJlhJlnq S pwqtimpJntu, TIJI TC SC U: 

l,bU1u.wpwp, qiw4wq.bmu q.pqwo WJ1\/IWfiw1\/lmp1mGJ! 4wph1p t 
qinfuwppGht fihU1u.1w1 wp\/lwfiw1\/lmp1wup. 

•=1 •=1 

Awig TJ.W (1-1)''-' -p hp4WuJ}.WUWJpU qbJllmOmtiu t, fih\/11.i.wpwp 
pn1nJ1 t < u -p fiwuwp w1G fiwqwuwp t 0-p, pu4 t = u -p fiwuwp' 1-p: 

U1TJ. UfWUltiutnnq pn1nJ1 Uc N -p fiwdwp L c. w, (U) =v(U): 
1s1scu1 

Uuiwgmghu12 (9.4)-p (1bp4w1wguw(1 dpw4mp1mu)!: 8wu4wgwo V 

2 • I pumpwq.pp~ cl,mu4g~Wlp(1 fiWUWUfW\/IWUfuwumd t R - \/IWJ1W-
Omp1wu \/IWJIJI: J-lu4wuihu' 4wpq.wqnpbu12 Tc N 'fl.W2uwfuuphJ1t!= U.1q 
l').huninuJ wdbG dp n~ fJ.W\/IWJ14 T 'fl.W2uwfuuppu (Tc N) 4fiwuw­

UfWU1wufuwup v(T) -pu fiwqwuwp qb4\/lnJ1p pwqwJJ.Jlp~: U.1q qb4\/lnJ1-
ubJ1t!, pu~UfhU TIJI cl,mCi4gpwCibflt!, u2wuw4bCip V -nq: lJ.4CifiWJ\/I t, TIJI 
W 6 UfWJlq pumpwq.pp~ cl,mu4gpwubpp(1 4fiwdWUjW\/IWU}uwCib(i WJU­

UfpUp qb4U1TIJ1UbJ1, TIJITIUQ PW11.WflJ1p~(1bp{! 0 4wd 1 bu: lJ.UjwgmgbCiJ!, 
TIJI UfWJlq pumpwq.pp~ cl,mG4g~wGhJ1t! (wqb1p 6p2\/I' qpwGg fiwdwuiw­
U1wufuwun'l. qb4U1npubJ1t!) q.bw1GnphCi wCi4wfu hu: tiu4wuibu, qpgmp' 

L~w.(T) = 0 pn1nJ1 Tc N: 
ScN 
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U.1'l 'l,ln.1rnnuJ T = {i} fiwuwp fir2ui t ws({i}) = 0. hph S -:1:- {i} lt 

w,({i}) = l. hph s = {i}: U.1'l ru4 l4WU1fiwnntt pn1np i C N -r fiwuwp 

~ii = 0 : CwpntGw4hG11 w1.4wgmgntU'(! ruqm4grw1r Uf1.WUW4nl.[: 

').rgmp' pn1np Sc T. S -:1:- T -r fiwuwp ..1.. = 0: 8nqg UlWUp. np 

..1.T = 0: tiu4w1.4hu. 

L..1.,w,(T) = L..1.,w,(T) = ~ = 0: 
ScN ScT 

lJ.1u1.4runl.[. R 2• 1 -mu ntGhGp 2n -1 q.bw1GnpbG wG4wJu 
l.[h4umpuhp. fihuiltwpwp, gwG4wgwb O tlh4uinp'(!, ru4 'l,W G2wuw4mu 
t. np gwG4wgwb pumpwq.pr2 ,l>mG4grwG urw4 3.ltnl.[ Wf1\11Wfiw1uil.[mu 

t ws 1.4wpq pumpwq.pr2 ,l>mG4grwubpr q.bw1ru fiwuw4gmp1wG 

mbupntl: .J 

9.5 U.1.4wgmghun 9.2 4buir phnpblf'[!: 9.4 4buir thlf'[! gm19 t 
mw1ru. np gwG4wgwb Juw'l 4wpn'l_ t Gbp4w1wgqh1 Juw'lhflr q.bw1ru 
fiwuw4gmp1wG urfngnq, u. Wl'l Ghp4w1wgmlf'(! (9.4) uihupm.[ urw4G t: 
l,wuwow1G 9.3 4buir' q,[v) ,l>mG4grwG urw4 clu.ntl npn2qmu t (9.3), 

(9.2) wnG2mra1mGGhpr lfrfngnq: 
H ').rgmp' (N' v)-G gwG4wgwb JuwTL t: U.1ctu UUIWUWUJ! q,(v) 

l.[h4mnpr wpmwfiw1mmp1mG'(!: l,wuwow1G 9.3, 9.4 4huibpr' 

q,;(v)= Lcsq,;(w,)= Lcs(lls;): 
{SiScN} {SlicScN} 

~w1g C .-bp'(! npn2qwb bu (9.5) pwuwou.nq: 8bTtW'lJ1b1nt.l (9.5)-'(! 

qbpfrG wpmwfiw1mmp1wG ubf 4uuiwuwun 

q,;(v)= L(-1)'-1 v(T)= L [ ~(-l)s-t(l/s)v(T)): 
{SiiESEN} {T(TcN} {SiTuicScN} 

'u2wuw4hun 

Y;(T)= L(-tt-1 (1/s): (9.6) 
(SiTuicScN} 

lJ.1Gmfihmu.. bph i~T1 u. T=T1 u{i}, Wl4W r;(T1)=-r;(T): 

tiu4w1.4hu, (9.6)-r Wf uwumu bp4m 'l,h1.4pmu ti pn1np WU'l,WUUllJl'(! 

Gm1GG hG u. urw1G t = t' + 1, fihuiu.wpwp, 'lflWup urw1G u2wunl.[ hCi 
uiwpphptlmlf: U.1u1.4runtl, mCibGp 

q,;[v) = LY;(T)[v(T) = v(T\{i})): 
(TliETcN} 
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bpb i ET, wu.iw 4wG tip2\ll C~~~ w1Gu.ipup UlWJlJlbpm,l S 

flW2GwJutipbp, np Tc S: U.r'l1mGQntU U\llWGnttI bGQ fiw1UlGp nrn21w1 
p G\11 bq.pwuf 

n n 

Y;(T) = L(-l)s-,c:=:(l / s) = L(-1)'-'c:~:J;x•-lth- = 
s~t s~t 

= I;± (-l)S-I c:=:x·-·th- = I;x,-• ± (-1)'-I c:=:x· I th- = I;x,- • (1 - xt-l th-: 
s=t i=I 

U.1uu.ipuml_, mGbGQ r;(T) = (t - l}!(n- t)!/ (n)! li., nb\llu.wpwp, 

tp;(v) = L (t - l)!(n - 1)!/ (n!)[ v(T) - v(T \ {i})J: .J (9.9) 
!TliETcNJ 

(9. 7) pwGwclli.'!! Cbu.i1p p tl b'4Ulnp p pwq WflJl p~ GbpJ! nrn2mtI t 
pwgwfiWl\11 \llbUQnl,l: U.11} Wfl\llWnw1\llmp1mGJ! pwlj_wpwpmtI t 9.2-p 
1-3 WQUpntIGbppG: 

'G4w\llbG12 Gwli., np q,[v) l,lb4UlnJll! tip2Ul pwawG12 t: fiu'4wu.ibu 

q,[ v] -p q.bpq.mtiwpw4wGmp1wG fiwtiwaw1G 

'P;(v( ~ v({il) L(l - l)!(n - t)!/ (n!) = v({i}) · LC!-::c1- l)!(n -1)!/ (n!) = v({i}): 
(TiiETcNI (Tll<'TcNI 

9.6 bpb wGuibubGJ! Cbu.i1PP l,lb'4Ulnpp w12upntiw1pG uwfitiwGmtIJ!, 
wu.iw, oquil,lb1ntl (9.7) pwGwilli.pg, Chu.ilPP 1.[b'4UlnppG 4wpb1p t \llWl 
fibuili.1w1 pnl,lwGf1w'4w1pG tib4GwpwGmp1mGJ!: bGpwf1pbG11' 
Juwri wgnq GbpJ! ( N pwqtimp1wG UlWJlJlbJlJ!) npn2b1 bG fiwGflpu.ibt 
npn2w4p awtip: ~uw4wG t, np u.iw\llwfiw4wG 2bqmtIGbpp 
u.iw\lltiwnnl,l upwG12 fiwGflpu.iwtlw1r 4fiwuGbG uiwppbp u.iwfibpp: 
bGpWflJltl mtI t, np Juwqwgnq Gbp p awtiwGtiwG pn1nr 4wpq.bpJ! 
(w1upG12G' GpwGg l,lbpwf1wuwl,lnpmtIGbpJ!) mGbG tipli.GnqG 
fiwl,lwGw4wGmp1mGJ!' 1 In!: bupwflpbGJ!, np bpb i -r'l JuwqwgnqJ!, 
Ulb'l. fiwuGb1nl,l' w1GUlb'l. fiwGflpUjnttI t T \ { i} 'lw2GwJutipp 

wGf1wtIGbpp (L. tipw1G GpwGg), wu.iw Gw uuiwGmtI t v(T)O - v(T\ (i}) 

2wfimtIJ!. wn 4bpu.i wuwcY Gpw 2wfinttIJ! w1G uwfitiwGw1pG 
tibomp1mGG t, np Gw pbpmtI t f1w2GwJutippG pp tiwuGw4gmp1wtip: 

U.1'1 flburnmtI Cbu.itPP l,lh'4Ulnpp tp;(v) J!W'l.W'lJlP~I!' i -r'l Juw'lwgnqp 

2wfimtip tiwpbtiwuip4w4wa uu.iwumtIG t u.iw\llwnw4wGwgl,lwll 
uJubtiw1p u.iw1tiwGGbpmtI: 

9. 7 Cbu.itPP l,lb'4Ulnpp pwGwilli.J! wnwaaawu.ihu UW\llth1p t u.iwrq 
Juw'l.hrp l}bummtI: ttu'4wu.ibu, ·v(T) = v(T \ (i}) -Ci tip2Ul fiwl,lwuwp t 0-p 

4wtI 1-p, J!G'l npmtI Wl'l Wfl\llWnw1\llmp1mGJ! 1-p t fiwl,lwuwp, bpb T -
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a 2wfin11. 11-w2Gw}unuJp t, }lu4 T \ {i} 11-w2Clw}unuJpn 2wfin11. 1t: 
~b.uiL.wpwfl, 

'Pi[v] = I:Ct- l)!(n -t)!/ n!, 
T 

TiflUl b.11. qmuwf1ntUJ! UlWJlwb-q nuJ t w1CiU1 }lu}l 2wfin11. i ET 
11w2Gwfuupb.fl}l tlflw, TiflnGg fiwllwfl T \{i} 'lw2Gw}uuphfll! 2wfin11.1hG: 

Opf,{lwlj 14 (q.1Juw-qnJ1 Juw11.wgn11.ntl fuw11.): Juw11.}lG llwul1w4gmu 
b.Q n Juw11.wgnqGhf1, TIJlnGg}lg llh4[! 4n1-qmll t "q1Juwtlnf1": S 
11-w2Gw}umupl! 2wfimu t 1, hph 4wqu-qwb t 4wu uh4 "q1Juw-qnf1'' 
Juw11.wgn11.}lg L., pwg}l G11wl1}lg, L.u qnGh uh4}lg 4w'II pn1nf1 n -1 "n1 
cnJuwtlnfl" Juw'lwgn'l.Ghp}lg: Oph q1Juwqnf1 Juw11.wgn11.}l fiwllw11n n t, 
wuiw Wl'l- Juw'l.}l pGmpwqf1}l1 ,1>mG.4g}lwG. qf1-qntd t fihUlL.1w1 4hJ1Uj 

{
1,S::, {i,n},i * m 

v(S) = 1,S ::,{1, ... ,n-1} 
0, uQwgwb 12n1nfl 11-t.uiuhJimu: 

"lwflq t, nJl gwG.4wgwb T => {n} 11-w2G.wfullp}l fiwdwfl v(T) = 1 L. 

v(T \ {n}) = 0 uiw1uwGG.hf11! 4w\llwf1-qmu hG. w1G. L. ll}lw1G. w1G. T).hUjJ!ntll, 

b.flp 2 ~ 171 ~ n -1: ~h\llL.wpwJl, 

n-1 

'PnM = I:c!:::! (t - l)!(n -1)!/ n! = (n - 2) In, 
i=l 

L., Tiflntlffh\llL. Juw'l G. mG.}l (0-1) ffwllwnn\llwg-qwb aL.' 
n-1 

L 'Pi[v) =1 = 'Pn[v] = 2/ n: 
i=l 

P.ntnfl n1 q1Juw-qn11 Juw11.wgn11. G.hfll! ffw-qwuwf1 }lf1w-qmG.J!G.hJ1 mG.hG. 
L. u}lllhUlJ1}lw1}l UjW\ll6wnn-q 9);[v] = 2 / n(n -1), i = 1, •.• ,n -1: 

U.1uui}lun-q, q1Juw-qn11 Juw11.wgn11.}l "llhGw2G.nf1ff" 'l-llJlJ!G. }lJl ffwllwfl 
wuiwffn-qnuJ }:: (n - l)(n - 2) / 2 wG.qwll llhb 2wffmu, J!WG. Juw'l.}l 

"2w11J!w1}lG." uwuG.w4}lgG.hJ1fl ffwllw11: 
Opf,{lwlj 15 ("llw1-qwllw\llhfl L. J:!.WUlf1W4G.h11"j: tG.pw11-11hG.J!, Tifl 

4wG. n -1 pWUlflW4tG.hfl ( i = 1, ••. ,n -1 Juw11.wgn'l.G.h11) L. 4w1-qwllw\llhfl 

( n -fill Juw'l.W9TI'l.), Tifll! tlwflah1ntl k J!Wlllf1W4G.hfl, phf11!'19 UUIWG.mll t 
/(k) h4WUTil\ll ( /(k)-G.' uflWUjW'l.W'l.TiflhG. WfiTI'l. t), flu4 

J:!.WUlf1W4G.hf1G. flflhG.J! h4wllm\ll U\llWG.Wt 1hG. 4WflTI'l: 'l,w 
G.4wf1Wqf1-qntll t ffh\llL.1w1 pG.mpwqflfli ,1>mG.4g}lw1fl dfltngn-q' 

v(S) = {t<iSj-1), n ES, 
0, fiw4wnw4 11-huiumu: 
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U.1u\11U'l. pn1np T ~ {n} pwqump1mUUtpr fiwuwp, IT\> 1, 

v(T) = v(T\ {n}) = /(t -1), npUl'li'l. t = IT\ 1. (9. 7Hg fil:iUlltmu t 
n n-1 

'Pn[v] = L[C!~! (t - l)!(n -1)!/ n!lf(t -1) == (1/ n) L /(t): 
t=2 ,~1 

~n1np J!WUlpw4Gtpr wprumUwtj_l:iUlmp1wa 1. urutUlprlfmp1wa 
uiw1uwUGtpr firuwa tj_pw mG'liGQ 

n-1 

,p;[v]=(l/(n-1)(/(n-1)-1/nL/(t)), i=l, ... ,n-1: 
t=I 

1. Leon A.Petrosyan, Nikolay A.Zenkovich. Grune theory, SERIES 

ON OPTIMIZATION, vol. 3. World Scientific - 1996 . 

• 
• • 

"lJ. \.,l,U.liU.U'U.rS tuU.'lbr" pwdf,u[! nmul:ipliGf,g pwpqliwul:i/ l:iG' 
• U' .Uwfiw41wG~ 
• U.Uwpq.1uwG~ 
/uilpwqf,p, 
• U'.Uwfiwtuwa 
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S\,Stum~,a-su." 'ltrtn~trn~fd-au." 
tru. ,a-t; tru. still U. ll u." t 'l. u." u.11 "b r 

q.npbnt]i,tGhpp fibU1wqnumul 
llwnw,t wpuwG q.pUlnt)&JntG 

lfwu I 

'O'pwqpf, rzliltwrf.wp' 
lft1u (Uwu,th1) Uwfiw41wG 

/ullpwqf,p{ilip' 
UU1b1.pwG lfwp4nu1wCi 
fl.w,1>w1t1 SnCin1wCi 

<.lirzf,(iwq{ilip' 
lft1u (Uwul.{h1) Uwfiw~1wCi 
~w14 Uwpq.u1wCi 
Uwpq.pu Uwpq.u1wCi 
fl.w,1>w1t1 8nCin1wCi 

(III, IV, V, VI, VII <nmJuCib.p) 
(I, II, V, VI, VII q.1nt)uCihp) 

(II, V, VI, VII q.1mJuGhp) 
(I q.1m)u) 
(III q.1m)u) 
(II, IV q.1mJuGhJ1) 

Ill, V- VII ju{irJf,flliliflf! u wnwpWTJflW{iJl{iapf! UjWU1pwuu,liz l: 
Lwmpw UWJl'lWJl]WCif! 

CwpWTJflWllJlf, Jullpwqf,p' 
\f.pm1r U.u1wG1wCi 

<_f1WlnWf1Wf/f,j_ ' 
t:4n1nq.pw1p u. 4'b.CiUWUfWfinl.{uwG wG\f_U1wGq.mp1wG q.rU1mp1mCi­
GhJ1r ur2wqq.w1rG w4w'lhurw1r fiw14w4wG pwdwGumGJ2 

Uwlf.wm' 20 fipwU1. uwu.: 8Ufw12wGw4' 1500: :bn11uwU1' 60x84 1/16 
0,1>ub:J& UlUfWq.Jlnt)&]WG 1wpnJ1WU1nJ1rW 

3 75051, bpu.wG, '-lnurU1wur Ufn'l. 49/3, ,l. q.st. q.,l.t, 




