JIMHEWHOE NPOTPAMMMWPOBAHME

28. MATEMATUYECKAS MOAENb 3AAA4MU
MATEMATUYECKOIO NPOrPAMMUPOBAHUS

Mamemamuueckoli M0Jenbi0 FIKOHOMUYECKOM 3aa4yy HA3LIBAETCS COBO-
KYIOHOCTh MATEMATHYECKHX COOTHOIIEHUM, ONMCHIBAIOIIMX pacCMaTpHBa-
eMBbIi DKOHOMHYEeCKHMH Ipolecc.

JIns cocTaBIeHUA MATEeMATUYEeCKON MoAenu Heobxoaumo: 1) BeiGpars ne-
peMeHHEBIe 3aza4y; 2) COCTABHTE CHCTEMY orpanmennﬁ 3) sazaTs HeseByIo

PYHKUNIO.

ITepemerHbiMU 3a0a9M HA3BIBAIOTCA BEJIMYHHBI X, X3, ..., X,, KOTOpbIE
MOJMHOCTBIO XapaKTepH3vVIOT 3KOHOMKYEeCKHH nponecc. UX oOBIYHO 3a0IMCHI-
BaioT B BuAe BeKTOpa X = (X1, X3, ...y X,).

Cucmemoii ozpanuwenuit 3aadyy Ha3bIBAETCA COBOKYIIHOCTDH ypanneum’&
¥ HEePABEHCTB, KOTOPLIM YAOBJIETBOPAIOT NepeMeHHEBIE 3aJaYX ¥ KOTOPhIE cJe-
AYIOT ¥3 OrPAHMYEHHOCTH PECYPCOB HJAM APYTUX 3KOHOMHYECKHX YCIOBHHA,
HaAIpUMEP YCJIOBHSA IOJOXXUTENLHOCTH nepeMeHHbIX. B obmem cayuae oHu
HMeIoT BUJA

(p,(xl, X3y eney x,,) = 0, i=1,2,..1,
QX1 X2y ey X)) S ()0, i=1+1,1+2, .., m.

IJenesoit ¢pynryuels HaspiBaloT Gynkuuio Z(X) = f(xy, x5, ..., x,) nepe-
MEeHHBIX 3aJayd, KOTOpas XapaKTepH3yeT KadeCcTBO BBIIOJIHEHHMA 3aJa4y H
3KCTPEMYM KoTopoi Tpebyercs HaTH.

Ob6uian 3a0aua MamemamuiecKozo npozpammupo8anus GopMynupyeTcs

caeayiommumM obpaszoM: Ha¥TH NepeMeHHEIe 3afauM X1, X3, ..., X,, KOTOPLIe
ofecneYnBalOT DKCTPEMYM LeIeBOM PyBRIIMMN
Z(X) = f(xq, %3, +.., x;) — max (min) (28.1)

M YAOBJETBOPHAIOT CUCTEMe OTpaHHYeHMIt

{(p,(xl, Xy wey Xp) =0, i=1,2,..,1,

: 28.2
P(x1, X2, ey, X, )< (2)0, i=1+1,1+2, ¢ )



HCNY eIeBaR PYHKIUA (28.1) i cucrema orpannqennﬁ (28.2) nuneitasl,
TO 3a/a¥a MATEMAaTHYECKOTO IpOrpaMMUDPOBAHUSA HA3LIBAGTCA 3adaueil au-
HellH0z0 NpoipamMMmuposarud.

pemennit 3afaumn o6pasyer obracms donycmumvlx peureruil.

Onmumanrbrvim pewernuem (INAHOM) 3ajady JIUHEHHOT0 IPOrpaMMUpPO-
BAHUS HA3BIBAETCH TAKOE JONYCTHMOE penreHue (rran) saagaym, Ipyu KOTOPOM
uenesas QYHRIUA JOCTUraAeT 3KCTPEMyMa.

28.1. Mpumepbl COCTaBNEHUA MaTEMaTHYECKWX Moaenen
3KOHOMMYECKuX 3apay

28.1 (sazhua mcononnsoBaHusa pecypcos). IIpu npoussoxcTse
7 BHAOB NPOAYVKIIAYM UCIIOJIB3YETCA m BUAOB pecypcoB. U3BecTHO:

by» bé, ..+ byl — Bamacsl pecypcos; a; (i=1,2,...,m; j=1,
2, ..., n) — PacXoj Ka>XAoro i-ro BUAA pecypca Ha M3roTOBJIEHHE
eAMHALEI j-i ppoxykmun; ¢; (j=1, 2, ..., n) — OpuOBLIBL, HOAY-

yaemMasi IpPH |peanusanuy eIUHHNIBI j-¥i npoayxkouu. CocTaBUTh
IJIaH BBIOYCKA OPOAVKIHH, OOecrneyuMBamOmUid MaKCHMAJIBHYIO
npubbBLIb.

PemeHnne. 3HAYMM BEKTOP NepeMeHHbIx sazaum X = (x;, X3, ..., X,), PAC X;
(G=1,2,...,n) —|ofbeM BHINYCKA j-4 OPOAYKUKU, YIUTHIBANA, YUTO ¢;x; — npubHIs OT
peanu3anuu Bcero| ofbeMa j-it MPOAYKIIMH, @;;x; — 3aTPATHL i-TO BUAA pecypca Ha Bech
00'beM BRIYCKA j-i| IPOAYKIIMH, 3a0AIIEM MaTeMATHYEeCKYIO MoAens 3axauu. Kpome To-
ro, Heo6XOAUMO VYHUTHIBATE HEOTPHIATENLHOCTH NEPEMEHHEIX 3afa4Yi, TAK Kak ofbeM

BHITYCKA NMPOAYKIMH He MOXKeT ObiTh OTpHuaTensHsIiM. Takum o6pasoM, maTeMaTuye-
CKaf MoJensb uMeeT BAL

Z(X) = cyxy + czxp + ... + cpx, — max,
ay1%y -+ Q12X2 o PeTER 5 QypnXy < bl’
az1xy + an2X2 it QopXy < bz,

a,1Xxy + Q,noXo e o QinnXn < bm,
x>0, j=1,2,..,n

28.2 (3azaug O COCTABNEHUM PANHAOHA NMUTAHUA). JHUBOTHEIE
ZOJIXKHEI IO ATH €XEeXHEBHO M IHTATENBHBIX BEOIECTB B KOJH-
YyecTBe He MeHeq by, by, ..., b,,. B pAOMOH XKABOTHEIX BXOAAT KOpMa
é;_n BHOB. 3BeqrHO: a;; (i= _1, 2, ...m; j=1, 2, ..., n) — co-
AepKaHUe i-TO |IUTATEJHHOIC BelecTsa B eQUHHIE j-ro BHAA

i




KOpMa; €; (J'=1;%, .-, 1) — CTOMMOCTE €AMHUIEL J-TO BUA KOD-
ma. CocTaBuTh CYTOUHLIN DAIIMOR KODMIIeHUS RUBOTHEIX , ObecHe-
YMBAIOIMI MUHUMAJIBHbIE 3ATPATSHI.

k™ |

Pemenne. BBeneM IepeMeHHbe sapaun X = (x4, X3, ...y X,), rAEX; (j 1,2, ...,n)—
obseM j-ro Buga xopma, BXOAAILErO B CYTOUYHBIH panuoH. Tak Kak @;;X; — KOTHYECTBC

i-PO I TaTEeNBHOIo Bemec'rsa, conepxcamemca B ] M BHE KOpMAa, BXO.EJIH.(GPO B CY’I‘O‘!HHH
pPanyoH, Cr‘tl — CTOMMOCTSH } ro xopma. TO Ma'rema'rmecxcaa MOJle.le MeeT BH]

Z(X) =CyX¥; + €3xp+ ... + cpx, — min,
a,,x, + aypxy + .. + ay,x, 2 by,
02‘x1 + Qg9X9 st AonXp = bz,

amlxl + Qp2%X2 03 ane + amnxn > bm'.
20, j=1,2,..n



28.2. Npusepgenne obuien sapnaum
NIMHEWHOro NporpaMMMpoOBaHUA K KaHOHn4Yeckonm dopme

Kanonudecrkan 3adava NuUHeEHOZO NpozpamMmMuposarnusl AMeeT BUJ
Z(X) =cyxy + cgxg + ... + cp,x, — (max) min,

aj1xy + A12X3 T Ay pXy = bl’
Qp;x; + agpxy + ... + az,x,=by,

Ap1Xy T Qpoxe + ... +a,,x, =b,,
x; =20, j=1,2, ..., n.

OnHa oTam9adrca OT APYryuX 3ajad TeM, YTO ee CHCTeMa OrpaHuYeHUH ABJIA-
ercs CHUCTeMQi YpaBHEHUHN W BCe NepeMeHHbIe HeoTpHuIaTeIbLHEIe.

IIpyn HeoOKXOAMMOCTH Nepexosa OT HEPABEHCTBA K YPaAaBHEHUIO BBOLAT AO-
DOoNHUTeNbHRIe TepeMeHHble. HepaBeHCcTBO a;;x; + a;0xp + ... + a;,x, < b;
3aMeHseTCH aBHEHUEM a;;X; + a;pxs + ... + a;,x, + x,,1 = b; u ycnosuem
HeOTPHUIATENHHOCTH HONOJHUTEALHOM NepeMeHH oM X, ; = 0, a HepaBeHCTBO
aj1xy + appxg|t ... + a;,x, = b; — ypaBHEHHEM @;;X; + Q;9X5 + ... + a@;,x, —
—~ X, +1 = b; H ycroBUEeM HEOTPHIIATENBHOCTH X, , 1 = 0. [lononHUTEeNbHEIE II€-
PeMeHHbIe BBPAAT B IIeJieBYI0O DYHKIIUIO ¢ KO3 DUIIHEeHTOM, PAaBHBIM HYJIIO.

JIi06asn nepeMeHHaR X;, HA KOTOPYIO HE HAJIOKEHO YCJIOBHE HEOTPHIATENb-
HOCTH, 3aMeHHeTCHA Pa3HOCThIO ABYX APYTHX HEOTPHMIIATEIbLHBIX NE€PeMeHHbIX

x,f =0, xj’-' = 0.

ecKOll 3amaue mesyieBas PYHKIHUSA MOXKET KAK MUHHMHUIHPO-
MaKCcHUMU3MpoBaThCcA. A Toro 4robsel mepeiTH OT HaAXOXKAe-
a K HaXOXAeHHUI0 MUHHMMyMa uiaH HaobopoT, AOCTATOYHO HM3-
MEHUTE 3HAKHY Ko3ddDUOUEeHTOB neneBo dyEknuu. [lonyyeRHasa B pe3yib-
TaTe 3TOro 3afjada ¥ MCXOAHadA 3ajadva MMEIOT OAHO M TO XK€ ONTHMAJIBLHOEe
pemienye, a 3HaYeHMS HOeJieBbIX DYHKIHH Ha 5TOM PelIeHHM OTAMYaAIOTCH
TOJNBKO 3HAKO

IIpu perrteHUH HEKOTODKIX 3a/la¥ BOZHHUKAaeT Heo6XoAWMOCTh Iepexoaa oT

KaHOHMYEeCKO 3azjady K cumMMempuyiHoii, KoTopas B ManH‘IHOﬁ 3anucH
uMeeT BUA

BaATHBCHA, TaK
HHAA MaxCHIM

Z(X) = CX — max,
AX <Ay, X =90

WM
Z(X) =CX — min,
AX >A,, X >8,
Ryl G1p e Biy s | | b1
rneC=(cl,c2,‘,..,cn), A=| @21 @22 -+ @25 | X =] *2 ], Ag = b.z y

@m1 Cmz -+ Cpp Xn bm



28.5. IIlpuBecT K KaAHOHMYECKOMY BHAY 3a1ady JIHUHEWHOrOo
IporpaMMUAPOBAHAA
Z(X) - 3x1 o = X9 -+ X3 - min,

I

x1+2x2+ x3=7,
2x;+ x3—2x325, | —x5

xj

Pemenx ue. ITepeiizeM K 3aaue Ha OTHICKAHUE MaKCHMyMa TeneBoil pyaxkouu. [Insa
3TOro M3MEeHUM 3HaKH KO3(M@IHUIMEeHTOB nesenoi GpyHKOUHU. B nensx nmpeBpallleHEHA B
VPaBHEHUSA BTOPOI'O M TPEThero HepaBeHCTB CHCTeMbl OrPAHWYEHHII BBeleM HeoTpHIa-
TeJbHBIE JONOJHHUTENbHbIE [IepeMeHHbIe X , Xy (Ha MaTeMaTHYeCcKOl MOJeJH 3Ta one-

pauua ormevena 6yksoii JI). IlepemenHnas x4 BBOAHTCA B JIEBYIO MaCTh BTODOIO Hepa-
BEHCTBA CO 3HAKOM ¢+», TAK KaK HePpaBeHCTBO KMeeT BUJ «<». IlepeMeHHanA x5 BBOKMEDN
B JIEBYIO HACTh TPETHEro HEPaBeHCTBA CO 3HAKOM <¢—», TaK KAK HEPABEHCTBO HMEeT BRI
«>», B neneryw DYHKOUIO TepeMeHHbIe X4, X5 BBOAATCA ¢ KO3(XPHIHEHTOM, PaABHBIM
Byaio. IlepemeHHYIO X, HA KOTOPYIO He HAJIO}KEHO YCJIOBHE HEOTPHIATENLHOCTH, 3aMe-
HsieM PasHOCTBIO X; = x; —Xx], x; =0, xj > 0.3auuckiBaemM 3ajlayy B KAHOHHYECKOM

BHJEe:

>0, j=2, 3.

Z(X)=—-3x; + 3x] — x5 — x3 + dx4 + Ox; — max,

x3— xf +2x2+ x3 =17,
X1 — x{' — xg +2x3+ x4 =1,
2x; — 2x{ + x5 + 2x4 —x5=15,

x3=20, x{ >0, x;20, j=2,3,4,5.

28.6. [IpuBecTH K CMMMETPUYHOMY BHAY 3a7a4dy JUHENHHOro
NIporpaMMHpOBaHUA
Z(X) = 4x; — bxg + x3 + 2x4 — max,

3x1 - 2x2 . X3 + 4x4 — 6,
_7x1 + 10x2 + 3x3 = 4x4 = 2,

x>0, j=1,2,38,4.

Pem e n r e. Merogom Xopaana—I'aycca npuseieM CHCTEMY YpaBHeBHM-orpaHHye-
HUE 381aYM K PAaBHOCHJIBLHOM paspemrenHoi. OZHOBpeMEHHO paspelueHHbIe HEeU3BeCT-
Hbl€ HCKJIIYHM H3 x\xe.nenoii bysxnur. [dna storo B Tabauue pelmeHHs 3agauu
(rabn. 28.1) napaay ¢ xosdpunuesTaAMHY YpPaBHEHHH CHCTeMhI OrDAaHHMYEHMNE B JOHOJ-
HHTeJBHOH cTpOKe sanuineM KoadPpruuHeHTH nenesoit pyrknun. B mocaegnem cronbue
AONONHUTENABHON CTPOKM (HA MecTe HPABOH YacTH YPAaBHEHHA) 3anuineM CBOOOAHBIH
ujed HesJeBod (PYHKUUY, PABHBIA Hyno. IIpH BEUHCAEeHUAX YYMTHIBAEM, YTO paspe-
IIAOIUK 3JJeMeHT B MocJeAHel cTpoke (B nenesol dyEKOUN) BEIOUPATE HEJlb3d.



Tabauma 28.1

xl 12 x3 x4 b ,
3 2 4 6 x(=3) x(-1)
-7 10 3 -4 2 <—I
Henepasn 0
byHKIHA 4 -5 1 2
3 -2 1 4 6
-16 16 0 -16 -16 x1/16 _
1 -3 0 -2 -6
3 -2 1 4 6
-1 [ 0 -1 -1 x2 x3
1 -3 0 -2 -6
1 0 1 2 4
—-} 1 0 -1 -1
-2 0 0 -5 -9
Yueno -9} monyderHoe B mociaenHeM cronbue mocenHeil CrpoKH Tabaunel, He0b-
XOAHUMO 3aNHCATH B eNeByo (PYHKIOHAIO ¢ MPOTHBOMONOXKHKM 3HAKOM. B pesyasraTe
OaHHBIX IT Pa30BAHHHA 3axaya NPUHEMMAET CAeXYIOIIHH BHAA:
Z(X) = —2x, - 5x4 + 9 — max,
Xy + X3 + 214 == 4,
X + X9 - X4 = —1.

%20, j=1,2,8 4.

Tax Kak mepeMeHHLIe X, X3 HEOTPDHIATENbHEIE, OTOPOCHB HX, MOXHO 3aIHCATH
3aa4y B CHMNETPUYHOM BUIE '

Z(X) = —2x; — 5x4 + 9 — max,

x1+2x4< 4,
—X3— X4 < —1,

x>0, j=1,4.



9. TIPAOUNMECKUA METOJ[ PELUEHMWS
3A4AY IMHEWHOIro NPOrPAMMUPOBAHUSA

9.1. Mpaduuecknit METOA pelleHus 3aAay
NMHEHOTO NPOrPaMMMPOBAHNS C ABYMS NEPEMEHHbIMM

T'paduieckuit METOA UCMNONL3YeTCAa AJA PelleHns. 3afay ¢ ABYMs mepe-
MEeHHBIMHY [CJIeIVIONIero Buaa:

Z(X) = cy1x; + c3xy — max (min), (29.1)

a11X1 + aq%3 < () by,
J Q91X + 9oXg < (>) b2, (29.2)

Ami1Xy = Am2X2 < (2) bm,
x120, x5320. (29.3)

JaHHBI} METOJ OCHOBBLIBAETCH Ha BO3MOXXHOCTH rpadmuueckoro uaobpa-
KeHuA o0JacTH AONYCTHMBIX PelleHMH 3aZadd M HaXOXXJAeHHMH CpPeau HHUX
ONTHMAJNBLHOIO PEeIIeHHA.

O6aacTh AONYCTHMBIX PEIIeHUI 3aja¥yM CTPOMTCA Kak Iiepecedenue (06-
mjas 4acTh) obyacreil penmreHU KaXXA0ro U3 3aflaHHBIX orpasnueHuit (29.2),
(29.3). -

O61acThio peLIeHMH TUHEHHOrO HepaBeHCTBA @;; Xy + aizxz < b, aBnaerca
OfiHA M3 ABYX MONYILIOCKOCTEH, HA KOTOPhIE MpAMas a;1x; + a;pxp = 0, coor-

BeTCTBYIOIfasd AaHHOMY HepaBeHCTBY, AeJHUT BCIO KOOPAHMHATHYIO OJOCKOCTb.
dna Tofo uToObl onpeAesinTsh, Kakad U3 ABYX KOODAMHATHEIX IIOJAYILIOC-
KocTell ABjgAeTcd 00J1acThIO PelIeHu, JOCTATOYHO KOODAMHATEI Kaxoit-1m6o
TOYKH, He Jexxkamieil Ha NpAMOIl, HOACTABUTE B HEPABEHCTBO: €CNIH OHO YAOB-
NeTBOPAETEs, TO 06JaCThI0O penIeHU ABNAAETCA NOJYILJIOCKOCTH, COAEepIKa-
mas JaHEYFO TOYKY, €CJIM XK€ HEPaBeHCTBO He YAOBJAETBOPAETCH, TO 06J1aCTHI0
pelIieHHH ABJASEeTCA NOJYIJIOCKOCTh, HE coZieprkalasd JaHHYIO TOYKY.
O6nacTHiO AONYCTHMMEIX PeIlleHMi 3ajauM sABJdeTcs o0masA YacTh HOJY-
nJiockocTe — obyracreil pelreHnit BcexX HePaBeHCTB CHCTEMEI OrpaHHYeHHit.
Adnsa HaXoXXAeHUA Cpeiy AONYCTHMEIX PelIeHHt ONTHMaIbLHOrO pemeHus
HMCTIONB3YION JUHHUM YPOBHSA M ONIOPHEBIE NDPSMEIE.
Jlunueill yposnsa HasbpIBaeTCA NpaMasd, Ha KOTOPOM nenesas Q)ynmma 3a-
Aauu OPUHREMAET NOCTOAHHOE 3HaYeHHe. ¥ paBHeHUe JUHUY YPOBHSA B o0mem
ciay4dae uMeeT BUJ C1X; + €3Xx, = I, rae I = const. Bce aunu ypoBHA napaj-

nenbHBI Mef Ay coboit. Ux mopmane 1 = (cq, €3).
npamoil HA3BIBAETCH JIRHKSA YPOBHS, KOTOPAA MMeEEeT XOTH OBl
TOYKY C 00JIaCTHI0 JONYCTHMBIX PENIeHUH M IIO OTHOHOIEHUIO K

ob6sacThs HAXOAMUTEA B: OAHOM M3 HNONYILIOCKOCTEH.



ObnacTs ROMYCTUMBIX PEIIeHN i nob0it 3agaun nMeeT He Gosiee ABYyX onop-
HBIX OPAMBIX, Ha OXHOM K3 KOTOPLIX MOXKeT HaXOAMTHCH ONTHMAJIbHOE pe-
mesne (puc. 29.1).

xz* Xz p
Onoprasn
K npaMas
n = (¢, ¢3)
o ~—
0 Xy 0 Xy
Puc. 29.1

3HaveHUA NeNeBod QYHKIOVW HA JIMHHAX YPOBHA BO3pAaCTAIOT, €CHIY JIM-
HHM YPOBHS MepeMelnarTh B HANIPABJIEHUN MX HOPDMA&JIH, U YOBIBAIOT NIPH IIe-
peMeleHHH JUHHK YPOBHA B IPOTUBONOJNOXXHOM HAIIDABJIEHUH.

AJNTOPHTM rpaguuecKoro MeTona pelleHHs 3ajad JUHeHHOro nporpaM-
‘MHPOBAHMA C ABYMS NepeMeHHBIMM:

1. ITocTpouTh 00JACTE HONMYCTMMBIX PenIeHuit.

2. Ecnu o6bnacrte nonyc'ranx pelIeHnii ABNAAETCA NYCTHIM MHOMKECTBOM,
TO 3a7a9a He UMEeeT PellleHNA BBUY HECOBMECTHOCTH CHCTEMBI OrPaHNYeHU .

3. Ecin o6nacTs AONYCTHMBIX pemennﬁ ABJIAETCA HeNyCThIM MHOXeCT-

BOM, ITOCTPOMTE HOpPMANEL JUHUK YPOBHA 77 = (€1, €3) ¥ OAHY M3 JINHUMI yPOB-

Hs, HMEIOOIyIo o0niHe TOUYKY ¢ 3TO# 06J1aCcThIO.

4. JIuHNIO YPOBHA NEePEeMECTUTh A0 ONOPHON IMPAMOi B 3aaye HA MAKCH-
MYM B HAIpaBJEeHWH HOPMAaJI¥, B 3ajlade Ha MMHHMMYM — B IIPDOTHBOIIOJIOK-
HOM HanpaBJIEHUH,

5. Ecix npu repeMemeEU JHHUH YPOBHA MO 06JacTH AOOYCTHMBIX pe-
nIeHMH B HanpaBJeHHNH, COOTBETCTBYIONEM NPHUOIMI>XeHHIO K 3KCTPEMyMYy 1ie-
neBol GYHKINU, IUHAA YPOBHA YXOAUT B 6€6CKOHEYHOCTH, TO 3aja4a He UMe-
eT pelleHNsa BBHUAY HEOTPaHMYEHHOCTH IeeBod GyHKIINH.

6. Ecoix 3angada JUHeHHOro IporpaMMHupOBaAHUA IMeeT ONTHMAaJIbHOe pe-
HIeHUe, TO AN ero HaXOoXKAeHNU s PelIUThL COBMEeCTHO YPABHEHUA ONPAMBEIX, Or-
paHMYMBAIONIMX 06JacTh AOONYCTUMBIX PeIreHui M umeromux obmjue TOYKH
C COOTBETCTBYIOLIEH OonopHoif npamoit. Eciu nenesas GyHKOUA 3ajasiu A0-
CTUIraeT S5KCTPEMYMA B ABYX YIJIOBBIX TOYKaX, TO 3aada nMeeT 6eCKOHEYHOe
MHO>XeCcTBO pemneHuii. ONTUMAaNBLHLIM pelleHVeM ABJdeTcH Jiobad BBIOYK-
nas TuHelHAS KOMOMHAIMA 9THX To4YeK. 1loc/Ie HAXOXKAeHUA ONTHMAJIBHEBIX
pelleHUM BLIYMCAKUTL 3HAUYEHHE IeJIeBoi (QYHKIUHA HA 3THX PelleHuAX.



29.1. Pemtutsh 3asady JMHEHHOro IporpaMMHpPOBAHAA
Z(X) = 3xy + 2x, — max,

[ x;— x,+2>0, (1)

8x, —2x, -6<0, (2)

2x,+ x,—-220, (3)
X2 <3, 4)

x1>0, x2>0.

4 e. Crpoum obnacts mo-

OyCTHMBIX pelueHMi 3agaun. Hyme- x2 }
_ PyeM orpaHM4YeHHA 3azadu. B nps- 5T
MOYIOJILHOH MJeKapTOBOH CHCTEMe 3) (1) 2)

X*=(4, 3)
4)

Phle 9Ta NpAMAasa NeJdAT
AHATHYIO I1JIOCKOCTb, AB-
ACTHIO pPemeHKWH Hepa-
IIns aTOr0o MOCTATOYHO
b KAKON-TU60 TOUKH, He
i IPAMOM, IOACTABUTH B
HepaBeHcTBq. Tak kak npamas L,
yepeaz HAYANO KOOP- -2

0) B mepBoe orpanmu-
—1-0+ 2 = 0. IToay- Puc. 29.2
e HepaBeHcTBO 2 > 0.

pemenu. Takum o6pasoM, CTPeJKM HA KOHIAX NpAMOR L, JOMKHEL
aH/IeHBl B HOAYIIJIOCKOCTD, COAEPIKAaIIyIO TOYKY O. AHANOrHYHO CTPOUM OPsH-
meie 3x; — 2xy, — 6 = 0 (Ly), 2x; + x5 — 2 = 0 (L3), x5 = 3 (L) m obnacTu pemeHmix
orpanmuenuik (2), (3) u (4). Haxonum o6Inyio 4acTh MOJYILIOCKOCTEH peleHunit, yau-
THIBAA IIPH 3FOM YCJAOBHA HEOTPHIIATENBHOCTH; MOJYyYEeHHYIO 001acTs AONYCTHMEIX pe-
IIeHnH OTMeTHM Ha puc. 29.2 mTpuXxoBKoii.

Crpoum Hopmank JUHHNI YPOBHA 71 = (3, 2) ¥ OAHY H3 3TUX JNUHMUIN, HanpuMep
3x; + 2x, = P. Tak Kak pemraeTcs 3agaya Ha OTHICKaAHHE MaKCHUMyMa LeJeBod PyHK-
' MU, TO TUHYIO YPOBHSA NepeMenaeM B HAIPABJICHUA HODMAaNK A0 ONOpPHOM IpPAMOIL.

3Ta npAMas [IPOXOAUT Yepes TOUKY X IepeCeYeHHUs NPAMBIX, OrPAaHAYHBAIOMIAX 06-

JacTh NONYCTHUMBIX pelleHH H COOTBETCTBYIOIIUX HepaBeucrBaM (2) u (4). Oapeae-

qaTel Touku X = Ly N L,. Pemasn cucreMy {3.::1 B 222 = g’ monyuaem
2 = s

JsieM KOODJK

X* = (4, 8). Beruucnsem Z(X*) =3 -4+ 2 -3 = 18.

OTeeT: max{Z(X) = 18 npu X~ = (4, 3).



