3.4. MeToa UCKyCcCTBEHHbIX NepeMeHHbIX. BcnomoratenoHasa 3agaya JlM1.

B paccmoTpeHHOM Bbile npumepe cTonbLbl MaTpuLbl OrpaHUYeHni Npu

AOMNOMNHUTENBHBIX NepeMeEHHbIX X3, X4, X5 06pa3oBbiBanu eguHUYHYO
nogmaTpuy

A0 00 00 1 0 0O
AR A= A=DE A =0 1 0
) HE B 0 1

Bb|6|/|pa$| OOrMoJIHUTEsNbHbIE NEepeMEHHbIE B Ka4eCTBe 0©a3nCHbIX Nerko noNy4nTb

HauanbHoe 6asucHoe pewenne X3 = 24 | X, =12 X; = 8. snauenus
6a3snCHbIX MEPEMEHHbIX PaBHbLI COOTBETCTBYIOLLIMM 3fIEMEHTaM BEKTOpa NpaBoi

yacTu B cucteme orparmuenuin; X, =0, X, = 0- sHauenus HeBasncHbIX

nepeMeHHbIX paBHbl HYIHO;U 3aMnoSfIHUTbL HaYarbHY cumMmnnekc-tabnuuy. B
obwem cnyyae (Hanpumep ana 3711 B ctaHgapTHoW bopme)

f =x, —2x, +4x;, +6x, —» max

OX +X, +X;,+ X, =4
%x ~X, =X, +2x, =2 )

x, 20 (101:4)

AN HAXOXAEHMSA HavanbHOro 6a3nMCHOro peLleHnst U 3anoSTHEHUS HaYanbHON
cuMmnnekc-tabnuubl HeobxoanMo npoaenath creayoLlee:

a) BoibpaTtb cTonbubl MaTpuLbl OrpaHUYEHNin, COCTaBMAIOLLYIO KBagpaTHYO
MaTpuuy (MX YMCNO AOMKHO ObITb PAaBHO YMCNY OrPaHNYEHNI).

Hanpumep

A = _ 1D 1 lD
%E LEAR g )
Dl 100

A&D]HAs Dlg _%(**)

6) Y6eantbca B TOM, 4TO OHU (BblGpaHHble cTonbLbl) 06pasytoT 6asuc (nytem
HaxoXxaeHus obpaTHon MaTpuubl), MMOO YCTAaHOBUTb UX NIMHENHYO 3aBUCMMOCTb.

Tak, cton6upl Az n % He obpasytoT 6as3nc B cuny Nx IMHENHON
3aBMCUMOCTM (B AAHHOM Crlydae OHM NPOCTO paBHbI MeXxay cobown), a maTpuua B

(**) He aBnseTca 6asucHoit. C Apyroit CTOPOHLI CTONGLbI A1 7 A2 NVHEHO



He3aBUCKMbI (OHM HE NpoMnopLUMOHanbHbl APYr APYry) n obpaTHyo MmaTpuLy K

©a3ncHon B (*) MOXXHO HaNTU NyTEM NPUBELEHMNS UCXOAHON Ba3nMCHON MaTpuLbl
K eQMHWUYHOM MO MeToAy NOSTHOro uckntoveHuns aycca->XopaaHa.

3TO BEAYIIUH DJIEMEHT

1 0 1/3 | 1/3

o |1 |25

—

DTO eAMHUYHASI MaTPULIA

DTO ucxoaHas
0a3ucHas MaTpuIa

D10 MaTpuIa 00-
paTtHas K 0a3UCHOM

B) HaiiTn sHaueHns 6aancHbix komnoHeHT ( X1 5 X, ) HauanbHoro 6asncHoro
pelleHns n y6eauTbecs B €ro ornyCTUMOCTH, T.€. NPOBEPUTL BbINOSTHEHNE
orpaHnyeHnin HeotTpuuatenbHocTy). [ina aToro Heo6xoaAMMO YMHOXUTL
HanaeHHyto obpaTHyto maTpuuy

M 10
2l

B= ?_D
-=0

(B 30

Ha BEKTOp MpaBoW YacTu b= [ 4 2 ]

HepeMHO)KaIOTCH CKaJIpHO

HayanbHoe 6a3ucHoe pelueHve Xo = (2, 2, 0, O) SIBNSIETCS 4ONYCTUMbIM,

T.K. BCE €r0 KOMMOHEHTbI HEOTPULIATENbHBbI.
r) Nepen 3anonHeHneM HavyanbHOM cuMnekc-Tabnmubl (T.K. BbIbpaHHbIN 6asnc

A1’ AZ} oTnn4yaeTcd oT e,EI,I/IHI/I‘-IHOFO) Tpe6yeTc;| BbIMYUCITUTb MaTpuUuuy
pa3noXxeHna Bcex CTOJ'I6LI,OB NCXOOQHOW CUCTEMDI OrpaHI/I‘-IeHI/IIZ no AaHHOMY

6asucy. [1na aToro He06X0ANMO YMHOXUTL 0OpaTHyO MaTpuLy B Ha mMaTpuuy
NCXOOQHOW CUCTEMbI OrpaHNUYEHNN,



13 | 1/3 1 1 1 1 1 0 0 1

2/3 | -1/3 2 -1 -1 2 0 1 1 0

Hanee cumnnekc-tabnuua 3anonHaeTca obbl4HbIM 06pa3om (cMm. 3.3) n
npuobpeTaeT cnegyowmn Bug,

N5 CE XE 1 ‘ -2 4 6 C

Tenepb TekyLlee 6a3ncHoe peLleHne MoXeT BbiTb yNy4dLleHO NOCPeACTBOM
cumMmnnekc-anroputma. /3 npuBegeHHoOro npMMmepa BMAHO, YTO NPU OTCYTCTBUM
eAnHnYHoro 6asmnca B ucxogHom cucteme orpaHmyeHun 311N Tpebyetcs
3HauYMTeNnbHaA BblYMUCNUTENbHaA paboTa AnA BbINOSIHEHUA HYJIeBOro Lwara
cumMnneKkc- metoaa.

CTaHOBJICHUE HX
Br16op JIMHEHHOM
CTOJIOIIOB |  HE3aBHCHMOCTH

npejesieHne 0a3uCcHbBI
KOMITOHCHT PCIICHUSA

Haxoxnenue
oOpaTHoit
MaTPUIIbI

CTon0Lst
IIposepka

JIMHEHO 3aBUCUMBI ) .
BBITIOJIHEHUS YCIIOBUM
Pemenne HenomvcTumo .

OKOHYATEIHHOE 3AMOJIHEHHUE
HaLIaJILHOI\/'I CI/IMHJ'IeKC-Ta6JII/IIIBI

o BbruncieHre MaTpuIbl pa3ioKeHUs
CTOJIOIIOB 10 0a3uCy

OCHOBHbI€ BbIYMCNMTENbHbIE AEWCTBUS 3aKIHOYEHbI B BblAENEHHbIX 3NeMeHTax
cxembl. Kpome Toro npouecc MoOXeT okasaTbCsl UTEPALMOHHbBIM, T.€.
noTpe6oBaTb NOBTOPEHUIA NPY BbIGOPE NMMHENHO 3aBUCUMBbIX CTOMNBLIOB UMK Npw
MONyYEeHUN HaYyanbHOro PeLLeHus], He ABMSIOLLErocs 4ONyCTUMbIM (Cpeau
6a3MCHbIX KOMMOHEHT KOTOPOro eCTb OTPULIATENbHbLIE).

310l rpoMo3aKol NpoLeaypbl MOXHO 13bexaTb, €Crv NpeaBapUTENbHO
paccMOTpeThb CeayoLLyo BcnoMmoraTenbHyto 3agady JIM:



OX, +X, + X, +X, + X =4

%X X, =X +2X, +X5 = (i)

x. 20 (i0J1:6)

MepemenHbie X5 u Xg B 3apaue NN (i) HocaT HasBaHMe MCKYCCTBEHHBIX

nepeMeHHblx. 3agava (I) nmeeT HayarnbHoe 6asncHoe peLleHne ¢ eAMHUYHbIM
6a3ncom, COOTBETCTBYIOLLMM UCKYCCTBEHHBIM NepeMeHHbIM

X,=(0,0 0,04, 2)

n ee uenesas OYHKLMSA orpaHn4eHa CHU3y Hynem. A, criegoBaTeribHO, Takas
3agava JIIN Bcerga paspewmnma.

Nyctb X = (XI , X; ’ X; ’ XZ , X; , X;) onTumansHoe pelwenue sagaum (i),
a Q(X *) - MUHUManbHoOe 3Ha4YeHue uenesou yHKumun. Ecnm npu atom
g(X*) =0y NcKyccTBeHHble nepemeHHble X5, X5, He BXoAAT B uncno
6a3nCHBIX ( X; =0, X; =0 ), TO

Xo = (%1%, X3,X,)
AIBNAETCA HavYanbHbIM 6a3UCHbIM peweHnem ucxogHown 31101 (+).

MocTpoeHne HavyanbHoM cumnnekc-Tabnuubl ans 3111 (I) TpyoHOCTEN He
BbI3bIBAET, T.K. HA4YalbHOE peLleHne nmeeT eanHNYHbIN 6asuc.

1 2 3 4 5 6
Ynyyuwaem gaHHoe pelleHue
Ne Cs Xs | 0O 0 0 0 1 1 COOTBETCTBUM C anropuTMOM
5 1 5 1 1 1 1 1 0 cuMnIekc-mMeToaa Ans 3MM Ha
min (3amMeTnM, YTO N3MEHSIET-
CH TOSIbKO KpUTEPUIM ONTK-
6 1 4 @ -1 -1 2 0 1 MaribHOCTH

A, <0, j01:6)
6 | 3 0 0 3 o | oA :

AT 1. Al >0. Tekyllee pelleHne He ABMSeTCS ONTUMarbHbIM.

_ Bx. H . 02 40
. _. 0=minF—2—|A . >00=min[=,—[=2
WAr2. Jo =1, HA, ‘ Jol % %I 2%



LLIAT 3. MNepexoanm k HoBomy 6asncHomy pelueHuto ¢ 6asmcom {5, 1}.

1 2 3 4 5 6
Ng Cs Xg 0 0 0 0 1 1

*5100@3/201-1/2

1] 0 2 1 -1/2 | -1/2 1 0 1/2

0 0 3/12 | 3/2 0 0 | -3/2

A

LLAT 1. A2 >0. Tekyllee pelueHne He ABNSETCHA ONTUMarbHbIM.

jo=2 H—minDiD—O
WAl 2. Jo — 4, Y — 3 -
5328

LA 3. Nepexoanm k HoBomy 6asncHomy pelueHuto ¢ 6asmcom {2, 1}.

4
R
%

&

4 [Mony4yeHHoe pelleHne

3nn (*) aensetcs
ONTUMASbHBIM

Ecnu Tenepb OT6pOCVITb yacTtb C-T, OTHOCALLYIOCA K NCKYCCTBEHHbIM

nepemMeHHbIM, 3aMEHNTb KO3 MULMEHTLI B LienieBoi dyHKumm 13 31N (+) n
nepecymTaTb NOCIEAHIO CTPOKY (3HaYeHMe LieneBon YHKLUUN U OLEHKN), TO
nonydnm C-T gna yny4dweHns HavyanbHOro 6a3ncHoro peLlueHns

X,=(2, 0,0, 0)
ncxogHon 3101 (+).
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OTBETCTBUU C anropuT-
Mmom C-M anga 3agayun Ha
MaKCUMmn3auutio.

2 0 0 -6 -5 A

f A
AT 1. A3 <0, Tekyllee pelleHne He ABNAeTCS ONTUMarnbHbIM.
. . 00
WAr2. Jo =3,0=ming-0=0
M
LAI 3. Nepexogmm k HoBoMy 6asncHomy pelueHuto ¢ 6asmcom {3, 1}.

2 3 4
Ne C6 Xs| 1 -2 4 6 {C

X z M X X7 R4

314 0] O 1 1 0

—>112100@

2 0 6 -6 -5 A

; A

LA 1. A4 <0. Tekyuiee pelleHne He ABNAeTCs OnTUMasibHbIM.

) . 20
WAr2. Jo =4 6=min[=2
Jo i

LLAI 3. Nepexogmm k HoBoMy 6asncHomy pelueHuto ¢ 6asmcom {3, 4}.

1 2 3 4
Nge Cs Xsg| 1 -2 4 6

& > A N ~N K

C

LA 1. Tekywee
pelleHne saBnseTcs
onTUManbHbIM, T.K.

A 20, jO1:4
12 5 6 0 0 A

314 0] O 1 1 0

4 | 6 2 1 0 0 1

f

. i
* Ecnv B onTMManbHOM peLueHUn 3aaaum (I) g(X* ) >0 , TO 3TO

COOTBETCTBYeT Hepa3pewmnmocTn ucxogHou 3J1M (+), ns-3a orcyrcTeus
[ONYCTUMbIX peLlleHMI. [1eNcTBUTENBHO, ecnn



—(y0 LO LO O
Xo = (X7 X5, X3, X, ) - ponyctumoe pewwerme 3MM (+), To
i _(y0 LO L0 O :
Xo = (X[, X3, X3, %,,0,0) -ponycrumoe pewerine 3 (i). Mpu atom
i\ — i\ —
g(xo) =0< g(X*) - gmin - npoTuBopeyme !,

3nauut 311 (+) He MeeT HM 0AHOro AOMYCTMMOrO PELLEHNS.

B kauyecTtBe npumepa paccmotpum 3J1T1
f=x +2X, +X, — Mmax

[2x, +3X, +5x, =30
Eﬁxl +9x, +15x, =91 ()
x. =20 , (101:3
Bocnonb3yemMcsi METO4OM MCKYCCTBEHHbIX NePEMEHHBIX U 3anuLiem
BCriomorartesibHyto 3agady Jill.

f = X, + X - min

[PX, +3X, +9X; + X, =30
El‘px1 +Ox, +15x, +x, =91 (1)

x 20 (101:5

1 2 3 1 2 3 4
Nge Cs6 Xs |0 0 0 1 1 C Ne Cs Xs |0 0 0 1
| 4| 1 |30 @ 315|110 1] 0 (151325212
5|1 91|6| 9|15 0] 1 2 5/ 1 /1]0/0]|0]-3
121081220 0| 0| A 1/0lolo]-4

Tekylliee pelleHe ABNSETCA ONTUManbHLIM pelueHrem 3aaaun (1) u

Omin = 1>0 .CneposaternbHo, ucxoaHas 3J1M(+) He umeeT HM ogHOro gonyc-
TUMOro pelleHna.[lencTBUTENbHO, NeBast YacTb 2-ro0 ypaBHEHUS B CUCTEMe orpa-

HudeHuin 31N (+) MoxeT GbITb MonyyeHa, ecnu 1-oe ypaBHEHWE YMHOXUTL Ha 3.
Torpa nmeem



[6x, +9x, +15x, =90
%xl +9x, +15x, =91

AcHo, YTo AaHHaa cuctemMa HeCoBMeCTHa. ®



