JIEKITUAST Ne 3

CumMiiekc-meToJi, Teopud apoiictBennoctu JIII,
HeoOXOoIUMbIE YCJIOBUA dKCTpeMyMa

1. JIByxda3HbIii cuMILJIeKC-MeTOo/ 1IN Me-
TOJI, ICKYCCTBEHHOIo ba3uca

2. Teopemnbl aBoiictBennoctu J111. Teopembl
dapkamma — Munkosckoro u I'opaana



JIByxda3Hblil CUMILJIEKC-METO/1

0.[MocTponTh cumnaekc-Tabanuy aast 3agaqm

m
£=)> xpy; — min, (1)
i=1
a;T + Ty = byt =1, m; (2)
:BjZO,jzl,n—l—m, (3>

BbibpaB B kayecTe basnca B = (A 44y ooy Antm).



JIByxa3Hblii cUMILJIEKC-MEeTO/]

3peck a; — 370 -9 cTpoka Matpuusl A(1 = 1, m).
Tak Kak MaTpuua B eannnynas, To ans noctpoeHus
Tabnnubl 4OCTAaTOYHO B LENeBOn yHKUUKM & BbIpa-
3UTb DasncHble NepemeHHble (MCKYCCTBEHHbIA basnc)
Tpai(i = 1,m) depes HebasucHbie nepemenHble
x;j(J = 1,n), ncnonbsys orpanuderus (2). B pe-
3ynbTaTe NONYYUM, YTO

£=> (b — a;z).
i—1
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JIByxda3Hblil CUMILJIEKC-METO/1

CnenoBaTeNbHO,

200 = Z b;, 205 — Z a’zgvﬂ —

[Tpn 3TOM cumnnekc Ta6J'II/ILI,a NpAMO AOMNYCTUMA, 2

basuncHoe AONYCTNUMOE peieHne NMeeT Bui .’,BJ =

0(g =1,n),nxy +1="b;(z =1,m).



JIByxda3Hblil CUMILJIEKC-METO/1

1. MNpopenatb warn 1-4 anropnTMa CUMNNEKC-METOAA.
Tak kak ueneasi pyHkums 3agaqn (1)-(3) orpaHnyen-
Ha CHW3Y HyJAeM U AOMYCTUMOE MHOXECTBO, 3a/aBae-
moe ycnosusimu (2)-(3) Henycrto, To 3agaya (1)-(3)
BCErJa paspelinmMa U MuHUMyM HeoTpuuateneH. [lo-
5TOMY Ha MEPBOM 3Tane BbIYUCNEHWUS MOTYT 3aBep-
LINTBCA TOJNIbKO MOJNYYEHUEM MPSAMO U [BONRCTBEHHO
nonyctumoro basuca. Kak Toabko Takoli basuc byger
NOJIyYeH, NePenTu K CNeayroLemMy NyHKTY.
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JIByxa3Hblii cUMILJIEKC-MEeTO/]

2. Ecan ontumanshoe pewerne £€F > 0, to KO-
HEL| (ncxogHas 3agada He MMeeT AoMyCTUMBIX peLle-
Huii: X = ), unave ynanuts n3 cumnnekc-Tabanubi
BCE CTONDLbBI, COOTBETCTBYHOLINE NCKYCCTBEHHbBIM Me-
pemertbiM (] = m + 1,m + m), v Hynesyo
CTPOKY.

3. Ecan basncHbIMU nepeMeHHbBIMU ABASIOTCA TONBKO
nepemenHble ucxoaHol 3anaun (g < m), To ne-
peliTn Ha war /.

4. BbibpaTb CTPOKY, COOTBETCTBYHOLLYIO UCKYCCTBEH-
HOI NepeMeHHON Ty (T > M)



JIByxa3Hblii cUMILJIEKC-MEeTO/]

5. Ecan cywecteyer zpg # 0(1 < s < n), 70
BbIMOJIHUTL 31EMeHTapHoe npeobpasosaHme basmca ¢
BEAYLLUM SNEMEHTOM Zpg W MepeiTn Ha war 3.

0. Ecnu 25 = 0 ana Bcex 3 = 1, n, To yganuts

T-10 CTPOKY W3 CUMIMIEKC-Tabauupsl 1 nepeiTn Ha war

3.

7. [1obaBUTbL HyneByto CTPOKY B CUMMIEKC-TabaunLy,
3aMnCaB B Hee KOIMPMULNEHTBI LIENeBOV (PYHKLMUN OC-
HOBHOW 3adaun w (), BbipaXkeHHOI Yepe3 Hebasnc-
Hble nepeMeHHble. [1oaydeHa NpsiMo 4ONYCTYMast CUMMIEKS
Tabanua ncxofHol 3agaqu.



JIByxda3HbIii CHMIIJIEKC-METO/]

LLlarn 0-7 onncanHoro Beilwe cnocoba nony4dexns ba-
3ICHOMO AOMNYCTUMOrO PELLIEHUS ODbIYHO Ha3bIBAtOT Nep-
BbIM 3TanoM CUMMIEKC-METOAA, & METOL B LEJIOM —
ABYX3TAMNHbIM CUMMNIEKC-METOLOM.

BbinonHeHmne wara 6 cBUAETENbCTBYET O NIMHEHOW 3a-
BUCUMOCTU ypaBHeHnit Ax = b, 4T0 no3sonseT yaa-
NWNTb YacTb ypaBHeHuii. [logobHast cuTyaluust BO3HKa-
eT, eciv paHr MaTpuubl A MeHblle Yyucna ypaBHeHW i
m.



JIII: nBoiicTBeHHasda 3aja4a

[lpsimasi 3apa4a
n

w(x) = Z cjx; — min
Jj=1
a;xr 2 bz
a;xr = bz
&L Z 0

155 = cBOD.

’LGIl
1 € I
J € Jy
JE Jy

[1BolicTBEHHas 3ajaya

z(y) = ) biy; — max
i=1
yi > 0
Y; — CBOD.
yA; < cj

’ij == Cj.



IlepBag Teopema JIBOIICTBEHHOCTH

Teopema (IlepBast TeopeMa JIBOIICTBEHHOCTH ).
IIpssmag n aBoiicTBeHHAad K Hell 3aJa4u JIMOO
OJJHOBPEMEHHO pa3pelinMbl, JINOO O JHOBPEMEH-
HO Hepa3pelInMBbl.

IIpn 3TOM B mepBoM cJiiydae OIITHUMAJIb-
Hble 3HaYeHNs 1ieJieBbIX (DYHKINI 3TUX 3a1a4
COBIIQJAIOT, & BO BTOPOM CJIy4dae II0 KpaiHen
Mepe OJ/IHA M3 3a/a4 Hepa3pelmuMa B CHJLY
HECOBMECTHOCTU €€ OrpaHUYeHUid.
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Bropas Teopema aBOIICTBEHHOCTH

Teopema (Btopass TeopeMa JiBOIiICTBEHHOCTH
IJIN TeopeMa O JIOMOJIHSOIIell HeXKeCTKOCTH ).
JlonmycTuMbie peleHust £ U Yy COOTBETCTBEHHO
NPAMOM 1 ABOMCTBEHHON 3a/ia4ll OIITUMAJIb-
HbI TOr'1a U TOJIBKO TOrJia, KOI'JA BbIIIOJIHMA-
IOTCA YCJIOBUA:

yi(a;xz —b;) =0 (i € I),
(cj —yAj)x; =0 (5 € J).
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Teopema (Teopema Papkaiiia—MUHKOBCKOIO).
Cucrema ypaBaennit Ax = b, x > 0 paspemnn-
Ma B TOM ¥ TOJILKO B TOM CJIydae KOI/Ia HepaBeH-
cTBO (b, y) < 0 BbIIOTHSETCS JJI BCEX pellre-
Huii cucrembl ypapueanii yA < 0.

JlokazarejabcTBO. HeobxoanmocTts. [lycte da
Ax = b, > 0 v nycTb Y — Npou3BOJILHOE peLle-
Hne cuctembl yA < 0. Toraa

(b,y) = (Az,y) = (z,yA) < (z,0) = 0.
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CaeacrBue. Cucrema ypaBHennii Ax < b
pa3perimMa B TOM U TOJIBKO B TOM CJIydae
Korjia HepaBeHCTBO (b,y) > 0 BbIIOJIHSET-
cd JIJId BCEX PelIeHuill CUcTeMbl yYpaBHEHUMN
yA =0,y > 0.

Ax < b paspewima <> pa3pelimma CUcTema
Ax1—Axo+ FEFu = b, 21,20, u > 0 <= «o-
raa HepaseHcTBo (b, y) < 0 BbINOJHAETCH ANst BCeX
pewieHnii cuctemsl ypasreHnii yA < 0, —yA <
0, Ey < 0 <= nepagencteo (b, y) > 0 Boinonts-
eTCs A1 BCEX PEeLUEeHU CucTeMbl ypaBHeHnin yA =

O,y >0 N
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CaencrBue (Teopema l'opaana). Mmeer me-
CTO O/ITHO M TOJIBKO OJHO U3 CJICYIOINX JIBYX
YCJIOBUIA:

1. Pazpemmnma cucrema ypasHenmii Ax <
0;

2. cymecTByeT Takoii 72 (0 BekTOp Yy, UTO
yA =0,y > 0.

[leicteuTensHo, cuctema ypasHenniin Ax < 0 paspe-
LMMa <> paspewnmMa cucrtema ypasHenunin Ax <
(—1,—-1,..., —1)T. [To Teopeme @.—M. paspeLun-
MOCTb MOCNeAHe CUCTEMbl 3KBMBANEHTHA BbIMOJIHE-
HUIO YCNOBUS:
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ecun BekTop Y peuwenune cuctembl yA = 0,y >
0, To BbiNnonHsieTca HepaeeHcTBo —Yy > 0. Te. He
CYLLECTBYET HEHYIEBOTO BEKTOPA Y TaKoro, 4To YA =
0,y >0

Tenepb NyCTb CyLUECTBYET HEHYEBOW BEKTOP Y Ta-
koii, uto yA = 0,y > 0. Ho Torga He BbINOA-
HieTca HepaBeHcTBO —Y > 0 —= He BbINO/HE-
Ho ycnoBue Teopembl @ —-M. = cuctema Ax <
(—1,—-1,..., —1)T HepaspelwnMa —> Hepas-
pelma CrcTema

Ax < 0N
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