1. O6mast 1 ocHOBHASI 32/1aYH JINHEITHOTO MPOTrPaMMHUPOBAHMSL
Onpenenenne. OOweti 3adaueii Tunetino2o npoepamMmuposanius Ha3bBaeTcs 3ajaua,
KOTOpast COCTOUT B OTIpe/IeNIeHNH MaKCHUMalIbHOTO (MUHUMAITLHOTO) 3HAYeHUSI by HKITHH
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Onpenenennie. PyHKIHS (1) Ha3bIBaeTCs yeregoit yuxyuett (MITH aunetinoil popmoii)
zajgaud (1) - (4), a yeioBui (2) - (4) - oepanuvenuamy JaHHOU 3aJa4M.

Onpenenenne. Cmandapmuoii (MR cummempuynoii) 3ajadeil THHSIHOTO
[IPOTrPaMMUPOBAHUS HA3BIBAETCs 3aj1a9a, KOTOpasi COCTOUT B OIIPEJICIIEHUH MaKCAMAaIbHOTO

3HaueHWS PyHKIHM (1) IpH BHITTOTHEHUH YCIORHUS (2) U (4), T/1e k=m yl=n
Oupegenenne. Kanonuueckoli (WM OCHOBHON) 3adaueli TAHCHHOTO MPpOorpaMMHAPOBaHMS
HA3BIBACTCH 3a/la4ya, KOTopas COCTOUT B OLPEICICHAN MAaKCHMAJIBHOTO 3HaueHus PyHKIMH (1)

I[P BBIIOJHCHUH YeJoBHi (3) 1 (4), riae k=0 yl=n
Oupejgenenue. COBOKYIIHOCTb YUCE X=(x\, x2, ..., xn), Y JIOBJIE TBOPSIOITHAX

OTpaHMUEHUSIM 3a7auH (2) - (4), Ha3sIBaeTCs JonycmumbiM peutentiem (WITH NIAHOM ).
X*F=(x*, xo*, ..., xs¥)

Ompenenenue. [Imanom , IPA KOTOPOM TlesieBast PyHKITHS
3a7aqd (1) IpHHUMAaET CBOE MAKCUMAIBHOE (MUHUMAIbHOE ) SHAYCHNUE, Ha3hIBAETCS
ONTHMAaTHEHBIM.

3navenue neeBol Gyuxiuu (1) pu 1wane X OyjaeM obo3nadars gepes F(X).
CreoBaTenlbHO, X - ONTUMATBHBIH IITaH 3aJ[a49H, €CITU JIIS IF000TO X BHIIOTHIETCS

HEPABEHCTRO F(X)<F (X*) (COOTBETCTBEHHO F(X)=F U‘(*)).

YkazaHHble BblIE TPH (HOPMBI 3a[a41 JIMHEHHOTO POrPAMMHUPOBAHUS SKBUBAJICHTHBI B
TOM CMBICIIE, UTO Kaasl U3 HUX ¢ TIOMOITBIO HECTOKHBIX TIpeodpazoBaHUi MOKeT OBITh
nepernycada B popMe TpyroH 3aaui. DTo o3HauaeT, UTO €CITH UMeeTCsl CIocod HaXo K TeHHsT
peIIeHUs OJHOM W3 YKa3aHHBIX 3a/la4, TO TeM CaMbIM MOXET OBITh OIIPEICIEH OITUMAIILHBIA
aH moOoit U3 TPEX 3a1at.

UroOrI iepeiiTu oT 0HOH GOPMEI 3alMCH 3aauy TUHEHHOTO IPOTPpaMMHUPOBaHUS K
JAPYTOH, HYKHO B 0OINEM cIydae YMeTh, BO-TIEPBBIX, CBOJIUTH 3a/1auy MUHUMH3AITUHU PYHKITHN
K 33/la4¢ MaKCUMU3AIIHH, BO-BTOPBIX, IIEPEXOIUTH OT OrPpaHUUYCHUH-HEPABEHCTB K
OrpaHUYCHHUAM PaBeHCTBAM U HA0OOPOT, B-TPETHUX, 3aMEHATh IIEPEMEHHBIC, KOTOPBIC HE
IO/ TIUHEHBI YCIIOBUIO HEOTPUTIATE THHOCTH.

B tom cayuae, xorja TpeSyercst HaliTu MUHUMYM (DYHKITAN

F=cyx,+coxg+ ... -|-c,,,x.;.’ MOKHO TIEPeHTH K HaXOKISHHIO MakKCUMyMa (Y HKITHA
F| =;—F=—C|X|—C2.x2—'"-'_cuxﬂ, ITOCKOJIBKY min F =-—max {—'F)
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OI‘paHH‘IeHHe-HepaBeHCTBO HCXOI[HOfI 3ajJa4du JIAHEHHOTO IIporpaMMHPOBAHIA,
HMCTOITIEC BHU ((S)), MOXHO HpeO6p330BElTB B OI'paHHUCHHC-PABCHCTBO ,I[O6ElBJ'IeHI/IeM K €To
JIEBOM HacTH ,HOHOHHHT@HBHOfI HCOT‘pI/II_[aTEHBHOfI HCPEMEHHOfI, d OI'paHHICHHC-HCPaBCHCTBO
BHJIA «=» - B OI'PaHHYCHHC-PABCHCTBO BEIMUTAHHUCM H3 CT'O JICBOM JacTH ,[[OHOHHHTGHBHOFI
HCOTPUIIATSIILHOM MepeMeHHOM. Takum o0pa3zoM, oTpaHHICHHC-HEPAaBEHCTBO

a1 X +dmx2+ . QinXn< bi
Hp606p33yeTCH B OoI'paHHMYICHHC-PaBCHCTBO
anx)+ Xz + .+ QGnXn+ Xap1=bi (X221 20) (5
d OI'pa HMICHHUC-HCPABCHCTBO

an Xy 4 aiXe -+ ...+ QinXa = bi
-B OI‘paHI/IUIeHI/Ie-paBeHC_’IBO

anx1+aigxe+ ...+ GinXn— Xn+1 =b {xn+l?0)_ 6)

B 10 ®e BpeMA KaRJO0C YPABHCHHC CHCTCMEL OI‘pﬂHH‘-IeHI/Iﬁ

anxy -+ @iz + .-+ GinXn=1bi
MoikHO 3a1mcaTh B BHJIC HCPABCHCTB!

anx + igXz+ .. + QinXn << by,
— i X1 —OigXe—...— QinXn <—b (7)

Hucno BBOJAUMBIX JOUOIHATEILHBIX HEOTPULIATEIILHBIX IIEPEMEHHBIX 1IPU
mpeoOpazoBaHNK OTPaHUUCHHWI-HEPABEHCTE B OTPAHUUYEHUS-HEPABEHCTBA PABHO UHCITY
peoOpazyeMbIX HEPABEHCTB.

BrouMble TOTIOHUTENLHBIE TIEpEMEHHBIE UMEIOT BIIOIIHE OIIpeIeIE HHBIN
DKOHOMUYECKUI ¢MBICIL. Tak, eciid B OIrpaHHYCHUAX UCXOAHOH 3a/lady JIMHEHHOIO
[IPOTPAMMHUPOBAHUS OTPAKAETCS PACXO/] U HAIMUUE TIPON3BOJICTBEHHBIX PECYPCOB, TO
YUCIICHHOE 3HAYCHUE JOIOTHUTEIIBHON IIEPEMEHHON B IUIAHE 3a/1a4H, 3allMCaHHOi B hopMme
OCHOBHOH, paBHO 0OBEMY HEHCIIONB30BAHHOTIO COOTBETCTRYIONIEIO pecypea.

OTMeTUM, HAKOHEL, YTO €CII LIepeMeHtas *k He [oM4MHeHa yCIIOBUIO
OTPHUIIATETLHOCTH, TO €€ CIleJTyeT 3aMEeHHTh JIBYMS HEOTPHIIaTeTbHBIMHU IIepeMeHHEIME ¥k 11
ﬂk’ IIPUISB x#=ua—m_

PaccmoTpuM emé aBa yHoTpeOUTENBHBIX BH/IA 3aIUCH - MampudHyio U eexmophyio. B
Moeb (1), (3) u (4) BBeaéEM 0003HauCHUs

Q. A ... a4y, ]
C=[c, ¢2 .. ¢} A= Gu Gz - Go ,
_ﬂfm] .9 . (1 -
[ X, ] (b, ]
X — X9 A= b, ,
-xn- rbnn

rje C- MaTpuIa-cTpoka, A - MaTpHIA CUCTEMbI YPaBHEHHH, X - MaTpunia cToiadelr
MepeMEeHHBIX, Ay - MaTpHIla cToNOeI] CROOO THBIX WISHOB.

2



Kanonuueckas ¢popMa 3a1a4d IIPUMET BUA

maxZ=[ci ¢z .. Ci [0 x .. x|
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max Z=CX, AX=A, X=0.

[lore3HO1 gBIISICTCs TaKkKe BeKTOpHas (opMa 3aJauu JTMHeHHOTO IIPOrpaMMHUPOBAHUS.
Jltst cTonOItoB MaTpHITHl A BRBe/IEM 0003HATSHMUSL:

ap [ @y ] [y, ]
| Ay | Qs | | By
a,,
An= Aoy
| Q]

Torpa 3amada (1), (3) u (4) B BekTOpHOM hopMe 3alIMCH TIPUMET BH/:
max Z = ¢X;

:4|X| —l“ +Aij + ..,+AHIH=A1], K;‘,&‘ﬂ,

e ¢xX - CKaJBsIpHoOe IIPOU3BEJICHUC BEKTOPOB — (C" e C”} u X= {X|; Py J:n}_
[Ipumep 3apauu JIMHEHHOTO 1HPOIPaAMMUPOBAHUL.
Haifti MmakcuManbHOE 3HaUeHHE PYHKITHHA

S (xy,205)=2x, +3,
X, X,

IIPH CIICAYVIOINHUX CI'PAHHICHHAX IICPCMCHHBIX I 4t



x, +x, <127
e, —x, <83

x, 20,x, 20

[IpuBeaénnas 3anava ecthb 3J111 MakcUMU3AIMU OT JIBYX IICPEMEHHBIX ¢ OIPAHUYCHUSAMHU-
HEepaBeHCTBAMH (MOT'YT ObITH OrpaHUYCHUA-paBeHeTRa). JIunelinas dhynknms  aBisiercs

dyHKITHEH 11611, WiId TlenleBoit GpyHKImel. OrpaHnueHus X 2 U‘”“E 20 SIBIISTEFOTCS
OTpaHWUYEHUSMH HEOTPHUIATETLHOCTH (MITH YCIOBUASMHU HEOTPHUITATEILHOCTH), a CUCTEMA
JIMHEHHBIX HEPABEHCTB ABJBIeTC cucTeMOU orpannuenuid 3JI11. 3ammce 3JII1 ¢
OTPaHUYEHIIMH-HEPABEHC TBAMH BHITTIATUT CIIEYIOMTHAM 00paszoM

f(x,,x,)=2x, +5x, — max-s==—OT0 uenesas pyHku1a

) e
Jxl +.1'1 <127 }..5‘__—_ 3JTO cucTemMa orpaHu4yeHnn I

l?.xl —X, £83

. >0x. >0 } <=—— |3TO orpaHuyeHns
L T HEeOTpPULUATENbHOCTH

3JIIT gapageTcs yao0HOM MaTeMaTHUIECKOM MOIETTHIO I OOIBITIONO YHCIIa
NKOHOMUYCCKHUX 3aJa4. PaccMOTpUM Ha IpUMepax IIPoIece HOCTPOSHU MaTeMaTHICCKOR
Moead B Buae 311 na MakcuMyM WIH MUHUMYM JUISL PsLjia DKOHOMUYCCKUX 3aad.

3ajjavua TIaHUPOBaAHUS TIPOM3BOCTRA poayKIuH (3JI11 Ha MakCUMI3ATTHIO).
HexoTopoe mipenpusiTHE B TeUEHHE TITAHOBOTO TIEPUO/IA BRIITYCKAaeT 2 BHJIa TIPOJTY KITUH,
HaIpuMep, TaOyPETKHU U cTYIbsL. [[pH UX pOU3BO/ICTBE UCIIONB3YETCS TPH BHUJIA PECYPCOB.
JlaHHbBIE 110 UX pacXoy Ha BHIIYCK OHOTO W3S, 3allachl PECYPCOB, a TaKKe IPUOBLIL OT
peanM3aIiiy eIMHULIB TPOTYKITHH IIPUBECHEI B TaOIIHIIE.

Tabypetka | Ctyn | 3anac

pecypca
Pecypc 1 4 6 24
Pecypc 2 3 2 12
Pecypc 3 1 1 8

[MpubeING 4 5

Tpebyercs cmaHUPOBATh KOMMUECTRBO BHITYCKAEMBIX TaOYPETOK U CTYTLER TaKUM 00pa3oMm,
qTOOBI IIPH JAHHBIX YCIOBHSX IIPOU3BOJCTBA IIOIYYeHHAS IIPUOBUIL Oblla MaKCHMAILHOMM.
Hrak, menb 3ajjauy - oJIydeHHe MakCUMallbHOK IpUObUTH. BrIOepeM B KauecTBe 1IapaMeTpoB,
XapaKTePU3YIOMUX TIPoTIece MIaHUPOBAHUS ITPOU3BO/ICTRA POIYKITHH, YHCIIO BHITYCKaeMBIX

J X
TaOypeTOK (IlepeMeHHas 1rl) 7 BBIITYCKaeMBbIX CTYIIREB (IlepeMeHHas ~ < ). BrIpazuM uepes
BBIOPaHHBIC HEU3BECTHBIC CYMMAPHYIO NPUOLUIbL OT pealu3aliy BeeH MpoyKITUHA



f(x.,x,)=4x, +5x,
. | 2 l 2

Omna BKITIOUaeT B ceds MpuOBLITH OT peanu3alini Beex TadypeTok (4 “Tl) U BBIITYCKaeMBIX

X9
cTybeB (57 <). Ilenb 3agaun (MakCUMU3aITAsl IIPHUOLUIH ) 3alIUITIeM B BHIE
J(x,,X,)=4x, +5x, = max
[lepetiném k GopmypoBke orpaHuucHui. CTpYyKTYpa BeeX TPEX OIpaHUYCHUH OJMHAKOBa

PACXOLO PECYPCA| = [BAINAC PECYPCA

Tenepr ocTaéTcs BRIpa3UTh TOMHBIN pacxo T pecypca depes BRIOpaHHbIE HEU3BECTHRIS X1 g

X2, Tax, pacxo/ pecypca IIepBoro Bijla Ha BHIITYCK BceX TaOypPETOK COCTAaBUT 4%1 eTUHUIT, a

X=
HA BBIIYCK BCEX CTYIILEB 6~ = COOTBETCTBEHHO (CM. LIEPBYIO CTPOKY TabIHIB). B cymMMe 510
JacT MOTHBIHA pacxod pecypca ICpBoro Bja 1 OIrpaHIUYCHUC IIPUMET BHI THHEHHOTO
HCPaBCHCTBA

dx, +6x, <24

AHaTOTUYIHO 3aIUNTYTCSl OTPAaHUMEHsI TI0 BTOPOMY U TPETHEMY BHJIAM PECYPCOB

3x, +2:r:;.. <12
X, +x, <8

O0beINHAS MX B CUCTEMY TIOTYINM

dx, +6x, <24
13x, +2x, <12
X, +x, <8

Jlanee, UCXOAd W3 CMBICIIA BBEJEHHBIX IICPEMEHHBIX, (YUCIIO IIPOM3BOANMBIX W3/CIIAN HE
MO3KET OBITh OTPUTIATEIIFHBIM ) HA HIX HeOOXO0JUMO HAllOKHUTh OTPaHUUEHUSI
HEOTPHITATENNHFHOCTH.

X, =0,x, =20
OKOHYATEIILHO BBIMIIEM MaTeMaTHUSCKYIO MOJICIb 3a1aqd B dopme 3111

f(x,,x,)=4x, +5x, — max

4 ,Fox, <24
13x, +2x, <12
X +x, <8

X, 2 (),:r:3 = ()

[oiygeHHas MOJAEIbL MOKET U3MEHATBCA 33 CUET M3MCHEHUS, KaK YCIOBUHA IIPOU3BOJICTBA, TAK
Y YCIOBHH peali3alivy poay K. Hanpumep, 1Ipy U3MEHCHUH YCIIOBUH peald3aliin
3MEHSTIOTCS ¥ KOG UITHEeHTH B TieleRol ¢yHKIu. [Ipn m3MeHeHIH 3a11acoB PeCypcoB
M3MEHSTIOTCS TIpaBhle YacTH B cUcTeMe orpaHudeHuil. [Ipu yuére HOBBIX YCIOBHH
IIPOM3BO/ICTBA CHCTEMa OIPAHHYCHUH JOIIOIHUTCI HOBBIMU YPABHEHUAMU WIH HEPABCHCTBAMM.
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3ajladya 0 COCTaRICHHH ONTUMAIBLHOTO panuoHa (3JI11 Ha MAHUMU3AITHIO ).
[TpearonoxuM, 4To B THEBHOH PAITMOH KUBOTHBIX JOILKHBI BXOUTH TUTATEILHEIE
BEIIECTBA J[BYX BUJIOB B KOJIMYECTBE, 38JJAaHHOM B TaOIIHIIC.

Kopm 1 | Kopm 1 | [uT. B-B B pau.
[T1T. B-BO 1 2 1 12
[TnT. B-BO 2 6 4 30
LleHa 5 2
KopMa

HnmeeTcs BOZMOKHOCTD COCTABIIATH palmiOH U3 KOPMOB ABYX BHIOB, JJIX KOTOPLBIX 3aJaHO
COICpRaHHue IIMTATSIIEHBIX BEIMICCTB B CAMHHUIIC KOPMa M ITCHa OJTHOM €TUHHITBI KaKJI0TO U3
BHIOB KOPMOB. HpI/I YHOBIICTBOPCHHHA YCHOBI/Iﬁ 110 H€O6XO,I[I/IMOMY COACPKAHHIO IIMTATCIIEHBIX
BCIMICCTB B JaHHOM palfTHOHE Tpe6yeTcsl JIOCTHYB €r0 MUHAMAaJIEHOU CTOMMOCTH.

b X
ITycTs X142 cojieprkaHue B JAHHOM palfoHe KopMa 1-ro u 2-ro Buja
COOTBCTCTBCHHO. O6H_IyIO CTOMMOCTE JHCBHOI'O pAallHOHA 3alIWIICM, HUCIICNE3VA IICHBL Ha KOPM.

f(x,,x,)=5x, +2x, = min
OrpaHUUeHHsI UMEIOT CIEIYIONYIO CTPYKTYPY:

cojepxaHne Nnt. eeleCTe B paunoHe > |min KON-BO NWUT. B-B.

HCHOHBByE[ JUIS 3aIIMCH JIEBOH 4aCTH BBEIEHHEIC HCH3BCCTHLIC, IIOJTYVIHUM
J 2x, +x, 212

|6x, +4x, 230

Jlo0aBRUB K MOTYYeHHBIM OTPaAaHUUIEHUSIM YCIIOBHS HEOTPHUITATEIIHHOCTH (:1L ! paBHO HYIIIO, €CIIH
KOpM | He UCTIONB3yeTCs B paliioHe ), OKOHYATeIILHO 3anuimeM 3JI11.

f(x,,x,)=5x, +2x, — min
2x, +x, 212
6x, +4x, 230
x,20,x, 20

ITPUMEYAHHWE: B npureAEHHBIX ITpUMepax Bce OTPaHHUEHUS UMEIOT BUJ| THHEHHBIX
HEPAaBEHCTB. JTO, TaK Ha3bIBACMbIC, HEKECTKHE OIPaHUYCHUS (Pecype MOKET ObITH
M3pacXoI0BaH MOITHOCTHIO, 4 MOKET U YacTHUHO). OJTHAKO MOKHO CTABHUTH U KECTKHE
OrpaHUYCHUA B BUJIC JIMHCHHBIX YpaBHEHUH. Tak, B IepBoM IpuMepe, TpeOOBaHUE TIOJHOTO

WCTIOIB30BAaHMS pecypca 1-To BHjla IPUBOIHUT K OTPaHHIEHHIO: 4 T 6'12 - 24
PaccmoTpuM 1ipyuMephl pelieHus 3a4ad JIMHEHHOTO IIPOTPaMMHAPOBAaHUSL.
3agaua 1.
MarasuH OIITOROU TOPTOBIHA pealnu3yeT TpHU BHUja poaykimu K, I u M. J{is storo
WCIIONB3YETCA JIBa OTPAaHHYCHHBIX pecypca - HoJIe3Has IUI0alb IIOMEIIEHUH, KoTopas ¢
ko> GHIMEHTa 0GOPATNBAEMOCTH COCTABRIIET 450M°, U paGouee BpeMs paGOTHUKOB MaTa3HHA
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- 600 gen-u. ToBapooGopoT A0IKeH ObITH He MeHbIne 240 Toic. pyOieit. Heobxoaumo
pazpaboTaTh INIaH TOBapooOOpOTa, JOCTABIISTFOITII MakKCHMyM TIPUOBITH. 3aTpaTH PecypcoB
Ha peaTu3aliiio | oTydaeMyio TIPHOBITE Tpe/IcTaBIeHk B Tabmme. COCTaRUThH
MaTeMaTHYCCKYIO MOJIEIb M IIPUBECTH €& K KAHOHUYESCKOMY BHJY.

Pecypcrr 3aTpaTHI pecypcoB Ha peammsaiio, | O0REM pecypca
TBIC. PyO.
K L M 450
Llomnesnad mmomans, M 1.5 2 3 600
3 2 1.5
[ TpuOBIIB, THIC. PYO. 50 65 70
Pemenue.

OBGo3HATHNM Uepes X, Xy H X3 00BEMEI POAYKIHH (B THIC. py0.), To Texareit
peamzaniy. Mojienn 3a1aqu [IPUMET BHI
Mmax £ = [L[J.t'l + ﬁﬁr! -+ TUI:!_;
1.5%, + 2x,4 3x:= 450,
dx, + 2x,4 1,52, = 600,
x4+ x4 =240,

|
520 (j=1, 3)
[epeiiaém K 3ajiate B KAHOHMYECKOM BHJIC. BBeAEM JOIOIHUATEIILHBIC TISPEMEHHLIC Xy,
Xs, X¢, IEPBHIE JTBE 13 KOTOPHIX MPHOABIM K JTeBBIM HacTIM TIEPBHIX JIBYX HEPaBeHCTR, a
TPETHIO BLIYTEM M3 JICBOH HacTH TPETHEI0 HepaBeHcTBa. B 1eneByo GyHKIHIIo Bee
JOIOIHUTEIILHLIC IIEPEMEHHDBIE BBEAEM ¢ KondpuimenToM, paBHbpM Hy 110, [Tomydum
KaHOHMYECKYIO (hOpMY 3ajaqu:
max Z=50x; 4+ 65x2+70x3 4+ 0- x4+ 0-x54 0+ xs;

1,5x, +2x, 4+ 3xa+ x4 =450,

x j; 0 (j=I, 6).
3ajgaua 2.
3amucaThb B hopMe OCHOBHOM 3314y JIMHEHHOIO HPOIPaMMUPOBAHUS CIISTY IOLIYIO
3aj1a9y: HAlTH MaKCUMYM (pyHKITUH F=3x1—2x3—9xs+ x5 IIPH YCIOBHIX
21+ x3— Xat x<2,

X —-‘:3+2x-|+ xﬁ'é:;f
21.'2-]—1'3—174—'— 21’5%6&

x4+ xs—5x5 =8,

Pemenue.

B pannoi zagade tpedyercs HalTH MakKCUMYM (DYHKIIUY, & CUCTeMa OrpaHuYCHUN
COJICPKUT YeThIpe HepapeHcTna. ClieoBaTe/ILHO, YTOObI 3a1mcaTh e¢ B (hopMe OCHOBHOHN
3a7a49d, HyKHO IIPCHTH OT OTpaHUYCHUN-HEPABCHCTB K OIpaHHUICHUAM-paBeHCTBaM. Taxk Kak
YHCIIO HEPABEHCTR, BXOAIHUX B CHCTEMY OTpaHHUEHHH 3a/jatud, PABHO UETHIPEM, TO 3TOT
MePeEXo;T MOKET OBITh OCYITIECTRBIIEH BBEJICHUEM UETHIPEX JOTIOTHUTETLHEIX HEOTPHUITATETBHBIX

IICPECMCHHBIX. HpI/I OTOM K JICBBIM HaCTAM KaKI0I'0 H3 HCPABCHCTB B4 «=» COOTBCTCTBYIOIIAA
7



JOIOJHUTEILHAS [IEPEMCHHAS IIPUOABIICTCS, a U3 JICBBIX HacTel Kax10ro HepaBeHCTBa BUA
«>» BRMUTaeTCA. B pe3ynsTaTe orpaHUUeHNS IPUHUMAIOT B YPaBHEHUIH:

2x1+ x3—x1 4 X5+ xs =2,
x1—x3+2xs + x5+ x7 =3,
2xg + Xg==x4 -+ 2x5 -+ x3 =6,
X1+ x4—Bxs—xg=8,
Xy, Xz, ..., Xa=0.
CrefoBaTelIbHO, JaHHAS 3aada MOKeT OBITh 3allicaHa B (popMe OCHOBHOM 3ajaui

TakKAM 0OpazoM: MaKCUMaIM3HPOBATh (PYyHKITHIO F=3x—2x—5x4+ x5 IIPH YCITOBHIX

20+t x3— x4+ x5 x=2,
xi—Xs+2x4+ x5+ x7=3,

2x, 4 x3— x4+ 2x5 + xs =6,
X1+ x4—bxs—xe =28,

X1, Xz -y xg;:':-"'ﬂ.
3ajaua 3.

3ammcaTh 3aa9y, COCTOSIIYIO B MUHAMU3AIAK (DY HKITHH F=—x1+2x—x;+ X4
LIPH YCIIOBHSIX

26— xp— x34 X <6,
X1+ 2x2 4 X3 — x4 =8,

3x1— xe+2x3+4 2x, <10,
—x1+ 3x2 4 B5x3-—3x, =15,

X1, Xz, X3, X4 =0

B (hopMe OCHOBHOI 3a1auil JIMHEMHOTO TIPOTPAMMHPOBAHHSI.
Pemenue.

B namnoii 3agaue TpeGyercs HalTH MHHHUMYM ITeNIeBOM (DYHKITHH, a CHCTEMAa
OrpaHMYIEHUH COIEPKUT TPH HepaBeHcTBa. ClleloBaTeILHO, YTOOH! 3aiucaTh €é B (popme
OCHOBHOM 3a/Ia4i, BMECTO HAXOXKICHHS MHHAMYMa (YHKIHH I HY;KHO HAMTH MaKCHAMYM
¢yuaxipm F) = -F npu orpaHuMe HUAX, TOTYYAIOITUXCS W3 OTPaHMYe HUi-HEPABEHCTB BUAA «<5)
TOTIOTHUTETLHO OTPHIIATENBHOM TIepeMEHHOM M BHIMUTAHHEM JTOTOTHUTEILHEIX IIEPEMEHHBIX
13 JICBBIX JACTeH KaykKJOro H3 OI'paHHUCHHI-HCPABCHCTB BHIA .

CremoBaTelIbHO, HCXOTHAS 3a4aua MOKET OBITE 3aImcada B (popMe OCHOBHOM 3a1aui
JTMHCHHOTO HPOTPaMMHPOBAHIS TaK: HAUTH MAaKCHMYM (pyHKIINH
Fi=x1—2x9+ X3— X4 ypy yenopumsx
[ 20— xo—X5+ x4+ Xs=86,

x142x9 4 x3—x4—x =38,

1 3x, — X2} 2.1?3—'—21'4-'-1'7——. 10,

—X1 4 3x9 4 5x3—3x4 =15,

X1, X2 cony IT;O-

8



3ajiaua 4.
MeTo10M TIocNIeJOBaTENFHOTO UCKIFOUEHHSI HEU3BECTHBIX CBEIEM JIaHHYIO 3ajauy K

CIIeTYIOIMEeH: HaWTH MHHUMYM (PYHKITHA F =6,5x—1 5x3+23,5x4—5xs TIPH YCTIOBHSIX
x; -l-ng +xs -I-'Ir.;—xﬁ = 12,

25— x3+ 12x4—x5 =14,
X1+ 2x3+3x4—x5=6,

Xy, X2, ey x;}[l.
T[TocteaHss 3a1a4a 3amucata B GopMe OCHOBHOM JUIS 3a/]auH, COCTOAIIEN B HAXOXK ICHUH
F=x3+42x, TIPH Y CTOBUSIX

Ht <6,
3xs 4 10x, < 26,
xs-l-llxuéﬂﬂ,

Xa, Xy ; 0.
H@H@B&H (I)YHICH,I/I}I 3agavun Hpeo6p330BaHa C IIOMOITEIO TIOACTAHOBKH BMECTO X) U X5 UX
3HAYEe HAN B COOTBETCTBHHU C YPaBHCHHAMM CHCTEMBI OI‘pElHI/ITIEHI/Iﬁ 3aa9H.

MaKCHUMAaJIbHOT'O 3HAYCHHSA QJYHKHI/II/I



