4. HaxomeHHe PECIICHHAA 3aJda1Nn JMHEITHOT 0 nporpaMMHpPOB aHHH.
MCTO,I[ HCRKYCCTBCHHOI'O O0asmca.
B paccMOTpeHHOM paHee TIprMepe CTOMOITH MaTPUITHI OTPaHIHYEHUH TIPHU TOTIOTHATETEHBIX
X3, X4, X5

TIEpPEMEHHBIX 00paz0BBHIBAIN € THHUYHYEO MaTPHITY
BE [0 | 0] 1 00
A, =|0]| 4,=|1] 4, =|0| 4,=[0 1 0
0 0| 1] 0 0 1)

BBI6I/1"pEl${ JOIIOTHUTCIIBHBIC IICPEMCHHBIC B KaUCCTBEC Oa3sHUCHBIX JIETKO I[IOJIYVYIHTL

- — )/ — —
HavaJlbHOC Oa3UCHOE PEIICHHUC X3 24 , X4 12 , %5 8 - 3HaYCHUS Oa3UCHBIX

IIEPEMEHHEBIX PABHBI COOTBECTCTBYIOIMNM 3JICMCHTaM BEKTOPA HpElBOfI JacTH B CUCTCME

x, =0, x,=0

OTPaHWYEHUH, - 3Ha4YeHMs HeOAa3UCHBIX IEPEMEHHBIX PaBHLI HYITIO, U
3aII0JIHUTH HAYAILHYIO CUMILIeKe-Tadimity. B obmem cirydae (manpumep, 1t 3J111 B
CTaHIapTHOH dopme)

f =x, —2x, +4x; +6x;, = max

x, =20 (iel:4)

X; 2
T HaXOK/IEHUST HadalhbHOTO Oa3UCHOTO PETEHUSI U 3aT0THeHUs HauaThHOM CHMITTEKC-
TaOIUIBI HECOOXOIUMO TIPOJEIATh CISAYIOINIEE:
a) BrIOpars cTonGIBI MAaTPUITHI OTpaHUUEeHHH, COCTARISIIONTYIO KBA,APATHYI0 MaTPUITY (MX
TUCIIO JOKHO OBITH PABHO YHMCITY OTpaHUYeHUH ).
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b) YOenuThesa B TOM, UTO OHH (BEIOpaHHBIE CTONOIHI) 00pa3yIoT 0a3uc (IyTEM HaxXOKIeHUS
oOpaTHON! MaTpHUIlbl), THOO YCTAHOBUTH UX JTUHECHHYIO 3aBUCHMOCTb.
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e Fe el e "
Tak, crondnpt =~ 2 W~ - He o0pa3yior 6a3uc B CHIY HX JIMHCHHOM 3aBUCUMOCTH (B JaHHOM
clIydae OHH IIPOCTO PaBHEI MeKTy coboif), a MaTpuiia B (**) He sBistetcst GaznucHoi. C
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JAPYTOH CTOPOHEI CTONOITHI W~ 2 TUHeHHO He3aBUCHMEI (OHH HE TIPOTIOPITHOHATBHEI
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APYT Ipyry) 1 oOpaTHYIO MATPUILY K Oa3UCcHON B (*) MOKHO HAWTH IIyTEM IIPUBEACHUS
WCXOTHOU Oa3UCHON MaTPHITHI K €THHATHON TI0 METOIY TOITHOTO UCKIFOUeHus | aycca-
Kopnana.

ITO BeIVIIHIT 3NIEMEHT

ITO eIMHHYHAS MATPHLA
IO MCKOHAN

DazucHas MaTpHIa

10 MarpuLa 0d-
paTHas Kk 0a3HCHOH
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c) Haiitu 3HaueHns: Ga3UCHBIX KOMIIOHEHT ( 1 ) HavaahLHOTO Oa3UCHOTO PelleHus] 1
yOeTUTHCS B €T0 JOIYCTUMOCTH, T.€. IIPOBEPUTH BHIIIOHEHHE OrpaHMIeHAN
HEOTPHUIATEIHLHOCTH. [[71 3TOT0 HEOOXOIMMO YMHOKHUTH HaWJIEeHHYIO 00paTHYIO

MaTpPHITY

b=[ 4 2 ]

HEPEMI—] O A TCA CEAIIAPHO

Ha BEKTOP MpaBoi 4acTH

X,=(2,2,0, 0

HawgansHoe OazucHOe pelieHune
KOMITOHEHTBI HEOTPHUTIATETHHEL.
d) Ilepen 3amonnenueM Ha4aIbHON CUMILICKC-TaOMIEI (T.K. BEIOPAHHLIA Oa3uc
A 4|
{Al i AE J ormmactes or CAUHUYHOIO) TPeOyeTCH BEUUCIUTE MATPUILY PA3II0KCHIS
BCEX CTOJIOIOB UCXOAHOM CHCTEMBI OIPaHUYCHUH 110 JaHHOMY Oazucy. st sroro
HeoOXOUMO YMHOKUTE OOPaTHYIO MaTpUIly B Ha MaTpHUIly UCXOJHOU CHCTEMBI
OTPaHUYEHHIM.

ABIEICTCA JOIIYCTHMBIM, T.K. BCC €TI0



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

213 | -1/3 2 -1 -1 2 0 1 1 0

Janee cuminiekc-radiuIa 3al0/HIeTCH OObIMHLIM 00pa3oM (CM. paHee) | IpuodpeTaeT
CIIe YOI BHT:

Nge Ceg Xg| 1 -2 4 6 C

f

Tenepb TCKYIICC azHCcHOC PeHICHC MOKCT OBITH VIYUIIICHO IIOCPCACTBOM CHMILICKC-
aAJIF'OPHTMA. Hs3 HpI/IBe,I[éHHOFO IIpUMEPa BUAHO, UTO IIPH OTCYTCTBHH CITHHHYHOI'O 0asmca
B HCXO,HHOﬁ CHCTECME OFpaHI/I‘IeHI/Iﬁ 3JI TpeﬁyeTCH JHaUUTEJIbHAas BEIYTHC/IIHTC/IbBHANA
paﬁoTa AJIH BBINIOJIHCHHUA HYJICBOTO IIIara CHMIVICKC-MCTO/14.

CTAHOBIICHIEC HX e npenencHue HaIHCHED
€l
Bribo HHOMH = COM
p JIMHEHHOH 0BpaTHoii KOMTIOHEHT PerieHns
CTOIDL OB HE3aBHCHMOCTH METORIL]
P

Cronbrrr l

L THHEAHO 3aBHCHMEI ITpogepka

BBITIOJIHEHHS YCIOBHH
Penenne HEJIOTIVCTHMO ¥ ' ) '

OROHYATENRHOE 3ATIOTHEHHE
HAYATRHON CHMITIEKC-TabTHITE

BEIMHCICHHES MATPULIE] PA3I0HKCHHA
cTonOIoR no Hazncy

L

OCHOBHBIE BEIUUCTUTENbHBIE IeHCTRUSI 3aKITIOUEHHI B BBHIJIEIEHHBIX 3JIeMEHTaX CXEMBL.
Kpome Toro, npornece MOKET OKazaThes UTEPalHOHHBIM, T.€. IOTpeOOBaTh HOBTOPCHUH IIPH
BBIOOpE TMHEMHO 3aBUCUMBIX CTONOIOB WU MPH TTOYUSHUH HauaTLHOTO PETeHysl, He
SBIBIEOIIETOCH JAOIY CTUMBIM (Cpejii Oa3UCHBIX KOMIIOHEHT KOTOPOIO €CTh OTPUIATE/IBHBIC).

DTOH TPOMO3IKOM IpoTTeTyPHl MOKHO M30€3KaTh, €CIH MPeABApPUTEITIHHO PacCMOTPETh
CJICIYIONTY IO BCIIOMOTaTeIbHYIO 3a1auy JILI:



f= X + x, —> min

X, +x,+x; +x, +x, =4

2%, —x, —x;+2x, +x, =2 (1)

x, 20 (iel:06)

X: X :
IMepemennsie ~ > u " © B 3JIII (i) HOCAT Ha3BaHHE MCKYCCTBEHHBIX IIEPEMEHHBIX. 3a/aua
(1) IMeeT HadaJIbHOE 0a3HCHOE PEIICHHE ¢ ¢IMHUYHBIM 0a3UcOM, COOTBETCTBYIOIIUM
HACKYCCTBEHHBIM TIEPEMEHHBIM

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

U eé nieneBas pyHKIMS orpaHUUeHa CHI3Y HYIIEM. A, cleorarensHo, Takas 3JI11 Bcerma
paspelimnma.

- k4 s k4 k4 4 i
X =(x;,x,,x5.%,,X;.X¢) .
Ilyctn ONITHMAaJILHOE pellieHHe 3ajaun (i), a
-t -
g(X7) u g(X)=0
= - MUHNMAJIbHOE 3HAYeHne nesaeBoil pyHkuun. Eciam npu atom <€

- -

-t
H HCRYCCTBCHHLBIC IICPEMCHHBIC 37776 , HC BXOJHT B 11HCJI0 0a3sHCHBIX

(x5 =0.x,=0)

* = o =
.-Tifo = (-"1 X5, Xy, '1"’4)

SIBJISIETCH HAYAJILHBIM 0a3UCHbIM peltenueM ucxoanoi 3JIII (+).

[TocTpoenue nagainbnoit cuMmirieke-radiunbt 1 3JILI (1) Tpy iHOCTeH He BLI3LIBACT, T.K.
HadalhbHOE pENeHUe UMEET € TUHUIHBIN OazHnc.

YayummaeM JaHHOE PENEHUE B COOTBETCTBUU C alTOPATMOM CHMILIeKc-MeToa Just 3JI1T
HA Min (3aMETHM, YTO U3MEHICTCH TOJIBKO KPUTEPUN OLTUMAIBHOCTH

A; <0, je 1:6)_

Ne Cs Xg 0 0 0 0 1 1
>
5 1 2 1 1 1 1 1 0
6 1
ITTAI 1. 31 >0. Texy1ee perneHre He SBRIBSIETCS OIITUMAaIIBLHBIM.
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IIATI" 2.
X 2 4
. _y 0 =mn ’ ‘A.i}O =min{—,—p=2
Jo =1, 4. ] 2
Jol -
IIAIL" 3. Iepexoaum K HOBOMY Oa3UCHOMY PEHICHHIO ¢ 0a3UCOM {o, 1}.

1 2 3 4 5 6
Ne C& Xs | 0 | 0| 0 | 0 | 1 | 1

+5100@3f201-1f2

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

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

A

ITTAI 1. 52 > U. Texyree pereHre He SBISIETCS ONITHMAaIbHBIM.
_ 0
Jo =2 6 = min 3/ =0
/2
ITIATL" 2. =

ITTATL 3. TTepexoauM K HOROMY Oa3HCHOMY PEIIEHHIO ¢ Da3HCOoM 2, 1}.

Ne Cs Xs| 0O U 0 0

[onyyeHHoe pelleHue

30N (*) senaetcs
ONTUMATTEHBIM

Ecmu Teniepb 0TOPOCHTE HaCTh, OTHOCAIIYIOCS K HCKYCCTBCHHBIM IICPEMCHHBIM,
3aMEeHHTH K03 (PUITUeHTHI B TieaeBol pyHkTmn w3 3J111 (+) 1 mepecunuTaTh NOCIETHIOK
CTPOKY (3HaAUeHHE ITeNIeBOH (PYHKITUH U OTIEHKH), TO TOTYUNM JIIS YIYUIIeHUs] HauaTbHOTO
0a3UCHOIO pelICHUS

XU :(2 G U 0)
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ucxoguou 3JIII (+).
JlelicTByeM jlaliee B COOTBETCTBUH C AITOPUTMOM JIJISI 3a/1a9d Ha MaKCHMHU3AITHIO.

1 2 3 4
Ne C& Xs| 1 | 2 [ 4] 68 | C

Plol2 olo| 1 |G o

210 0 -6 -5 A

f A

ITTAI 1. As < 0. Texytee pereHre He SBISIETCS ONITUMAalIbHBIM.
_ .10
Jo =3 6=min{—»=0
ITIAT" 2. L

{3, 1}

IIAL" 3. Iepexoaum K HOBOMY Oa3UCHOMY PEHICHHIO ¢ 0a3UCOM

1 2 3 4
Nge Cs X | 1 -2 4 6 | C

31 4 0|0 1 1 0

—D~112100®

210 6 -6 -5 A

f A

. TeKYH_[ee PEIICHHC HE ABIACTCA OIITUMAJIbHBIM.
“

jo=4.6 :1111'11{?}:2

ITTAT 1. ‘ﬁ“{ﬂ

ITTAL 2.
3, 4)

IIIAIL" 3. Iepexoaum K HOBOMY Oa3UCHOMY PEHICHHIO ¢ 0a3UCOM



Nge Ceg Xs| 1 -2 4 6 C

3 4 0 0 1 1 0 LWAT 1. Tekywee
peleHne ABNAeTCH
ONTUManbHBIM, T.K.

ﬁj =0, jel:4

A

I
- L o(X,)>0
CJIM B ONITHMAJIBHOM pellieHu N 3a1aun (i) , TO 3TO
COOTBETCTBYET Hepa3petuuMocTd ucxoauoi 3JI1 (+), usz-3a orcyrcrBus 01y CTUMBbIX
peleHmii.

] 0 ] 1]
X, =(x/,x,,x;,x,)

JIeHCTBUTETBHO, €CITH - moryctuMoe permienue 3J1I11 (+), To

i _ 0 0 0 0
X*} N (xl > Xy 5 X35 Xy 0.0) - monycTiMoe pemenue 3JIT1 (1). [Ipu sTom

A Iy
g(Xﬁ) — 0 < g(X3) o gmin
- IpoTUBOpeyne !
3uauut 3JI11 (+) HEe UuMeeT HUA OJHOTO JOIYCTUMOIO PEIICHUS.

B xauectre mipumMepa pacemoTpum 3JI11
[ =x +2x, +x, — max

2x, +3x, +5x; =30
6x, +9x, +15x, =01 (1)

x.20 . (iel:3)

;=
BOCHOHBSYGMCE[ MCTOJIOM HCKYCCTBCHHLIX IICPCMCHHBIX H 3aIIHITICM
BCIIOMOTATCIIEHYIO 3adavay TTHHEUHOTO IIPpOTrpaMMHUPOBAHIA.

f= X, + X — min

2x, +3x, +5x; + x, =30
6x,+9x, +15x, +x, =91 (1)

x, 20 (iel:))
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Nge Cg Xs | 0 ‘ 0 | 0 | 1 ‘ 1 ‘C Ne C& Xs |0 | D 0 1 1

| 4| 1 |30 @ 315|110 110 (1581 |32|52]|12]| 0
5|1 |o1|6]| 9 16| 0 | 1 : 5/ 1(|1]0/0/|0]-3]1
121181220 0| 0 | A 1lolo|o0o|-4|0

Texyrmee pereHue SBISIETCS] ONTUMATBHBIM PeTTIeHHeM 3aJ1aqd (1) U

- =1>0
gﬂun . CnenoratenbHo, ucxoaHas 3JI11 (+) He UMeeT HHA OJTHOTO
TOIyCTUMOTO pemmeHus. JleficTBUTeIbHO, IeBasd YacTh 2-T0 ypaBHEHHS B CHCTEME

orpannuenuii 3JI11 (+) MoxkeT OLITh HOayUeHA, €CIU 1-0¢ ypaBHEHUES YMHOKHTD Ha
3. Torpa mmeem

JG.\’I +9x, +15x; =90
| 6x, +9x, +15x, =91

HCHO, YTO JaHHad CUCTCMa HECOBMCCTHA.



