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3ajaHue JIP5. Ucxons n3 mocTaHOBKH «BAIIE» 3aJ1ay¥, BRIMUIINATE CIICU(PUKAIIAHN,
HeoOxoaumble Ui pemienus cpeacreamu MATLAB’a 0CHOBHOM 1 JBOMCTBEHHOM 3aa4H.

Pemute e€ B cpene MATLAB. CoxpaHsisi IpOTOKOJIbI HCIIOIHEHUS, CPABHUTE UX C PE3YJIb-
TaTaMU NpeAbLAYIIX padoT.

IIpuMep BbINOJTHEHUA. [Tpogomkum perrenne 3anaun (7)-(10) (em. MY k JIP4) mo-

cpeacTtBoM uHTepdeiica, npemnaraemoro B MATLAB e.
ACXOAHAS 3a4a9a:

MAKCUMUBUPOBATH 4xy - Dxs + Yy (7}

OPW CJAeYION[HX OFPAHNYCHHESX:
lzy 4+ 1zy + 225 << 16,
Ty -1 dxy |- 3y <L 25, | (8)
i 220, 2o 20, x. > 0; |

BoT kak BBITTISAIUT 3aIIMCh ATOM 3a/1aud B TEKCTE CKPUIITA, BHI3BIBAEMOTO JIJISl PEIICHUS STON
3agaun B cpene MATLAB a.

clear all
clc
diary 123.txt
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PemeHre 3anmad JIMHEVHOTO IMNPOTPaMMUPOBAHUSA
MakCuMM3uporaTh F(x1,x2,x3) = 4*x1 + 5*x2 + 9*x3
IpM CJEenyK X OTPaAHUYEHUAX :

1*x1 + 1*x2 + 2*x3 <= 16;

7*x1 + 5*x2 + 3*x3 <= 25;

x1l, x2,x3 >= 0;

o® o° o° o°

o°

f=1-4; -5; -97;
Aeq = [ ];
beqg = [ ];
A= [112; 7523]; b= [16; 25];

LB = zeros(3,1);
[X,FVALl1]=1linprog (f,A,b,Aeq,beqg, LB)
diary off
Pe3ynbTaT, BEBEIEHHBM NPOIPaMMOM:
X:

0.0000

0.2857

7.8571

FVAL1 =



-72.1429

IBOIICTBEHHAA 3amada: _
MuHEMASHpoBaTh 16y -+ 25y,

npu CIeFVIOMUX OrpaHNdeHHAX:
1y, + Ty, >> 4,
Ty, 4 Sy > 9,
2y 4 3y, > 9,
1 } 01 Y2 > 0.

clear all
clc
diary 234.txt
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PeumeHre 3amadM JIMHEVHOTO NPOI'PaMMMPOBAaHUA
MUHUMUBUPOBATE G(yl,y2) = 16*x1l + 25*y2
IpY CJenyolMX OTPaHUUYEHMAX:

1*yl + T7*y2 => 4;

1*yl + 5*y2 => 5;

2*yl + 3*y2 => 9;

vl, y2 >= 0;

[lpeobpaszoBaHue B NOpMeMIIeMyl GopMy HepaBeHCTBA:
-1*yl - T*y2 <= -4;

-1*yl - 5*y2 <= -5;

-2*yl - 3*y2 <= -9;

vl, y2 >= 0;

= [ 16; 23];
Aeq = [ 17
beq = [ 17
=[(-1-7; -1 -5; -2 -3]; ¢ = [-4 ; -5; -9];

LBl = zeros(3,1);

[Y,FVALl1]=1linprog (g, B, c,Aeq,beqg, LB1l)

diary off

Pe3ynbTaT, BEBEIEHHBM NPOIPaMMOM:

Y =
4.2857
0.1429

FVALZ =

72.1429

IIpuioxxenue
B sTom mecte mpuBostes pparmenTs u3 [ 1, cp. 653-659], HeoOxoaMMEBIe TSt OpraHu3a-

®)

(10}



ruu perrenus 3agaun JII1 B cpene MATLAB u nepeBenennbie Ha pyCCKHIM SI3BIK COOOIICHUS
help-cuctemer MATLAB.

JlnHeitHoe NnporpaMmmMupoBaHue

Jns pelueHus 3ana4yM AuHelHoro nporpammuposainsa B MATLAB ucnoabsyercs
thyukums linprog. O6nactb noucka Juis Hee 3anaercsl CAeaylUiMMH YCITOBUAMMU:

0 A*x<=b — JUMHEWHbIE HEpaBEeHCTBA (A — MaTpHULIA, b — BEKTOP);

(O neg*x=beq — JWHElHbIE YpaBHeHUs1 (Aeg — MATPULIA, beg — BEKTOP);

0 lb<=x<=ub — OIPAHUYEHUSI HA KOOPAMWHATHbI (1b, ub — JBa BEKTOpPA).

LeneBasi pyHKLMS £'*x B linprog 3aaaeTcsl BeKTopoM KoahdrLHeHTOoB f.
f, X, b, beq, Ib u ub 3To BexTOPEHI, TOrNa Kak A 1 AeQ - MATPUIIBI.

@opMbl 0OpaeHUsT K 3TON DYHKINK:

linprog(f, A, b, Aeq, beq)
linprog(f,A,b,Aeq, beqg, 1b, ub)
linprog(£f,A,b,RAeq,beq, 1b,ub, x0)
linprog(f,A,b,Req, beqg, 1b,ub, x0, options)
[x,fval] = linprog(...)

E I T T
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[x%,fval,exitflag] = linprog(...)
(%, fval,exitflag,output] = linprog(...)
[%, fval,exitflag, output, lambda] = linprog(...)

x = linprog(f,A,b) Bo3Bpaiaer min f*x tak yro A*x <Db.

x = linprog(f,A,b,Aeq,beq) pemaer 3ty npobiieMy mpu JOMOTHUTEILHOM OTPaHUYCHUH
Aeq*x = beq. ITpucsouts A =[] u b =[] ecriu HeT orpannyveHuli - HEPABEHCTB.

x = linprog(f,A,b,Aeq,beq,lb,ub) pemaer npodaeMy MUHUMU3ALINN B HATMYUN HIDKHUX U
BEPXHHUX TPAHMII, ONPEACIISIOMNX X, TaK, 4TO JUII Kak1oi koopauHaThl 1b < x < ub. ITpu-

ceouth Ae( = [] u beq = [] ecu HeT orpaHHYEHHUIT-PABEHCTB.

[x,fval] = linprog(...) Bo3BpainaeT 3HaucHKE 1eICBOM QYHKIMH ITPHU HAKICHHOM 3HAYCHUH
pemenus X: fval = f*x,

[Tpumep 1. 3aiaua MakCUMH3ALIUK 10X0/1A.

PaccMoTpuM YCIIOBHOE NPOU3BOICTBO CTOJOB M CTYJILEB.



HanmeHoBaHue pecypca Mpoaykuua OrpaHn4eHns
no pecypcy
Cryn Cron

Opeeecuna (kr/ wr.) 5 25 500
Koxa (Mm% wr.) 0.5 - 15
Knei (r/ wr.) 100 250 7500
Tpya. satpartel (Yenyac/ Wwr.) 10 10 400
Aoxopa (py6./ wr.) 10 20

MareMaTnyeckoi MOIEIbIO 31eCh ABMstoTes 3aaa4da JII1 B crangapTHO# hopme
HaATH x; U x> TAKUE, UTO (DYHKUMS £ (x)=10x,+20x, JOCTUTACT MAKCUMYMa MpPU
CENYIOLIHKX OrPAHUYEHUSIX:

5x; + 25x3 < 500
0.5%; < 15
100x; + 250x; < 7500
10x; + 10xz < 400
X =2 9, X 2 0

Anst obpanienns K pyHKUMU 1inprog NOATOTOBUM BXONHYIO MH(pOPMALIHIO:
0 BekTOp KO3(pPUUMEHTOB LeeBoil (yHKIUUU f=([10; 20];

O matpuuy Koa(pdHUMEHTOB CHCTEMBI
0.5 0;100 250;10 107;

NUHEAHbLIX HEpPaBeHCTB A=[5 25;

0 BekTOp CBOGOOHBIX YWIEHOB CHCTEMbI JMHEHHBIX HEPABEHCTB b=[500; 15;
7500; 400];

0 BEKTOp HMXXHMX FPaHML Ul MEPEMEHHBIX lb=zeros (2,1).

DyHKUUS linprog ULIET MUHHMYM, @ B [TOCTAHOBKE 3a/1a4yM MAET peyb O MaKCH-
MyMe€, 103TOMY HeobxoauMo JuOO CMEHUTb 3HAK KOA(PPUIIMEHTOB LIEJIEBOK
hyHkuMu £, 1100 NMOCTaBUTh 3HAK MMUHYC MEPEeN UMEHEM 3TOro BeKTopa:

[x,fval] = linprog(-f,A,b, [1,[],1b)

[lonyuuM creayiouiue pesyibTaThbl:
%= [25 15]
fval = =550

Takum oOpazoM, HalaeH ONTUMANBHBIN TJiaH MEOEABHOro NPOU3BOACTBA: HANO
BBIYCTUTB 25 CTY/Ib€B U 15 CTOJOB, NIPH 3TOM NMOJY4YHTCsl JoXoA 550 pyb. [Tnan
NMOJIYYU/ICS LIEJTOYUCIIEHHBIM, OHAKO B OOLLEM cayyae pelieHHe MOXET OKa3aThCsl
M BellleCTBEHHBIM. ECaU LIENOYHCIEHHOCTh pelleHus — odsizaTesibHOe Tpebosa-
HUE, €ro HAIO BKJIKYATh B MOCTAHOBKY 3anauu, onHako B MATLAB uHer crieuu-

aTbHBIX (YHKLUMN Ui petleHus oOluei 3anayv LENOUYMCIeHHOro JHHEHHOro
NpOrpaMMUpPOBaAHUSA.



s moboit 3J1T1 MmoxHO chopMy/IMPOBATE TaK Ha3biBAEMYIO dgolicmeeHHyro 3ada-
yy. [lycTb B mcxonHo# 3ajmaye Tpebyercsi HAWTH MaKCUMyM f£'*x NPU A*xs<b U
0<x. Torna B ABOMCTBEHHOU 3a1aue Tpedyercsd HAWTH MUHUMYM b'*y [(IpU A’ *y2f
H 0<y.

Copmynupyem 3anauy, ABOHCTBEHHYIO K paccMoTpeHHOM B npuMepe 16.1. Yro-
Obl MPUBECTH HEPABEHCTBO K TPeOyemMoOMYy BHAY, YMHOXHM €ro Ha -1, MOJy4YUM
-A"xy<-f. HeoBxoamuMo TakxKe CKOppPeKTUPOBATE BEKTOP HUXKHUX IPAHUIL:

1b = zeros(4,1)

OﬁpameHMe K d)YHKUHM linprog TENEpb UMEET TAKOW BMJI:
ly,gval] = linprog(b,-A',-£f,[], [].1b)

[Monyunm crenyrolimue pesynbrarhi:

y =[0.50 0.00 0.00 0.75]
gval = 550.0000

Bunum, uto 3HaYeHUsl ueneBbiXx QYHKUMUI coBmamaioT (€CAH YYecTh MUCKYCCTBEH-
HO BHECEHHBIH MUHYC B LIeNeBOI (DyHKUMM NpAMON 3a1a4uu). DTO COBMNAJEHUE HE
cnydaiiHo, 0 HeM roBopuT Teopema asoiicTBeHHocTH B JII1. 3HayeHus nBolcT-
BEHHBIX NMEPEMEHHBIX UMEIOT 3KOHOMMYECKYI0 UHTEPRpPETALMIO; OHU MpeacTas-
NS0T coboit ouenku pecypcog. Tak, HyneBble 3HAYEHUS MEPEMEHHBIX vz U ys, CO-
OTBETCTBYIOLLLUX PECYPCaM KOXCA U KAaell, TOBOPSIT, YTO 3TU PECYpChbl HE SIBJISIIOTCS
LUEHHBIMHU, TMOCKOJbKY JUISl TIPOM3BOACTBA 25 CTYJILEB M 15 CTOJOB HMEIOLIHMECS
KOJMYECTBA 3THX pPecypcoB M3OLITOYHBI, B YeM MOXHO yOeawuTbCcsl, MOLCTABUB
3HAYEHUS x,=25, X»=15 B JIEBbl€ YACTH HEPABEHCTB NpPsAMOIf 3amaun. 3HavYeHUe
y1=0.5 TOBOPHUT O TOM, YTO NPpH YBEJMUYEHWU pecypca dpegecuHa HA HEKOTOPOE
HeGoNbIIOe KOJIMYECTBO A; MOXHO MOJYYUTh JAOMNMOJIHUTEIBHBIH A0X0H 0.5-A;.
AHATOTMYHO 3HAYEHME v4=0.75 TOBOPUT O TOM, UTO MPU YBENUYEHUH pecypca
mpyo. 3ampams! HA HEKOTOpoe HeDOoNbIIOe KOMMYECTBO A; MOXHO IOJYYHTh J10-
MONHUTENBHBIH JOXO 0.75¢ Aq. '
[Monoxum, Hanpumep, A;=0, A,=40 T. €. BO3bMEM b=[500; 15; 7500; 440]. Pe-
KB 3aHoBo npamyo 3JII1, noayaum

x = (30 14]
fval = -580

Bunum, yto (c yyetoM M3MEHEHHOro 3HaKa fval) AOXOA AEHCTBUTENLHO YBEIH-
YHJICSl HA 0.75+A4=30.

Jlutepartypa.
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