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3agaaHue JIP6. Huxe npusenens! nocranosku «BAIIIMX» TpaHCIIOPTHBIX 3a/1a4, BBIIIK-
muTe creruduKanud, HeooxoaumMble s perneHus cpeacrBamu LIPS 1 MATLAB. Pemure
WX B YKa3aHHBIX cpenaxX. CoxpaHss IPOTOKOIBI UCITOJIHCHHSI, CPABHUTE 00a MOJTyYEHHBIX

pe3ynbTara.

IIpuMep BbINOJTHEHUA. [Tpogomkum perienne 3anaun 3 u3 [2,cTp. 6-7] mOCpeacTBOM
uHTepdeiica, npemiaraemoro B LiPS’e u MATLAB e.

Jadava cCOCMaAéneHUA ONMUMALBLHO20 NIAAHA nepeeo3ox

(mpancnopmuas 3adava)

-

Ha nByx Kele3HOMOPOMKHBIX CTAHIUAX COCPEAOTOUEHO TOILJIHBO
nias Tpex anextpocrannuii. Ha C; umeerca 300 1, ma C, — 500 .
Ha ssnexTpocrannumo 9; Hy:KHO gocraButs 900 T, Ha 9, — 200 T, Ha
95— 100 1. CroumocTs mTepeBO3KU 1 T TOMJIMBA AJA KasKIOTO0 MapIII-

pyTa 3ajgaHa TabJaHIlei:

300

500 T

500 T 2001

H906X0,Z[HMO COCTaBHUTH ILVIaH IIEPEBO3OK.

100

Ananus 3agauu 3. OG0BHAUUM X; i, X195, X135, X915 X993, X93 — KOJHU-
YecTBO TOILINBA, [I€PEBO3MMOI0 II0 MapLIpyTaM, YKasaHHBIM B Tal-
aurne. TpebyeTca HAlTU TaKWe UHCJOBBIEe 3HAUEHUA HTUX IIIECTU He-
U3BECTHBIX, YTOOBI OOIasdg CTOMMOCTH IE€peBO30K, T.e. C = Tx;; +
+9x,, + 8xy3 + 3xy; + 4x5, + 6x,5 (HeneBasd GyHKIUA), IPUHAJIA
HauMeHbIlee 3HaueHUe, IPU YCJOBUU BBINIOJHEHUSA CHUCTEMBI Orpa-

HUYEHUN:

(%, + Xy, =500,
Xy + Xq9 = 200,
Xy3 + Xo3 =100,
Xy1 Xy + %5 = 300,

| Xg1 F Xy + Xg5 =500,
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lIpencraBJyieHre 3anaum B TRO1Polis.lps:

min:

Rowl:
Row?2 :
Row3:
Rowd4 :
Rowb:

X1
X2
X3
X1
X4

+ + + + +

X4 =
X5 =
X6
X2
X5

+ + |

500;
200;
100;

X3
X6

300;
500;

Oxcnopt otruera TRO1Polis B excel:

T*X1 + 9*X2 4+ 8*X3 + 3*X4 + 4*X5 + 6*X6;

[lepemMeHHas 3HaueHue | Kosdd. OLleHOYUHEIM
oo k0o500.

X1 200 7 0

X2 0 9 -1

X3 100 8 0

X4 300 3 0

X5 200 4 0

X6 0 6 -2
OrpaHnueHue | 3HaueHue | CCU IBOMCTB. OlleHKa
Rowl 500 500 3

Row?2 200 200 4

Row3 100 100 4

Row4 300 300 4

Rowb 500 500 0

ALBOTWTquT)CFETHﬂDH[HDBa}UJbﬂiIH)BHUIYCKyL

*%% paza I --- CTapT ***
ba3uc X1 X2 X3 X4 X5 X6 s7 s8 s9 s10 sll ccy
s7 1 0 0 1 0 0 1 0 0 0 0 500
s8 0 1 0 0 1 0 0 1 0 0 0 200
s9 0 0 1 0 0 1 0 0 1 0 0 100
s10 1 1 1 0 0 0 0 0 0 1 0 300
s11 0 0 0 1 1 1 0 0 0 0 1 500
Lo -2 -2 -2 -2 -2 -2 0 0 0 0 0| 1600

NepemeHHasa, BBoAuMasa B basuc -> X1
COoOTHOWeHUa: CCcU/Crtonbeuy, X1 -> { 500 - - 300 - }
NepeMeHHaa, uCklyaemas U3 b6asuca -> sl0




* d®asza I --- UTepaumsa 1 ***

ba3uc X1 X2 X3 X4 X5 X6 s7 s8 s9 s10 sll cay
s7 0 -1 -1 1 0 0 1 0 0 -1 0 200
s8 0 1 0 0 1 0 0 1 0 0 0 200
s9 0 0 1 0 0 1 0 0 1 0 0 100
X1 1 1 1 0 0 0 0 0 0 1 0 300
s11 0 0 0 1 1 1 0 0 0 0 1 500
Lo 0 0 0 -2 -2 -2 0 0 0 2 0| 1000
NMepemeHHas, BBoaumas B basuc -> x4
CoOTHOlWeHUa: CCY/Ctonbeuy X4 -> { 200 - - - 500 }
NMepemMeHHas, WCkAw4Yaemas u3 basuca -> s7
“* ®a3za I --- UTepauma 2 ***
basuc X1 X2 X3 X4 X5 X6 s7 s8 s9 s10 sll cay
X4 0 -1 -1 1 0 0 1 0 0 -1 0 200
s8 0 1 0 0 1 0 0 1 0 0 0 200
s9 0 0 1 0 0 1 0 0 1 0 0 100
X1 1 1 1 0 0 0 0 0 0 1 0 300
s11 0 1 1 0 1 1 -1 0 0 1 1 300
Lo 0 -2 -2 0 -2 -2 2 0 0 0 0 600
NepeMmeHHasa, BBoauMMas B 6a3uc -> X2
COOTHOlWeHUa: CCY/Ctonbeu, X2 -> { - 200 - 300 300 }
NMepemeHHas, uCkaw4vaemas u3 ba3mca -> s8
* ¢aza I --- UTepauma 3 **=
ba3uc X1 X2 X3 X4 X5 X6 s7 s8 s9 s10 sll ccy
X4 0 0 -1 1 1 0 1 1 0 -1 0 400
X2 0 1 0 0 1 0 0 1 0 0 0 200
s9 0 0 1 0 0 1 0 0 1 0 0 100
X1 1 0 1 0 -1 0 0 -1 0 1 0 100
s11 0 0 1 0 0 1 -1 -1 0 1 1 100
Lo 0 0 -2 0 0 -2 2 2 0 0 0 200
NepeMmeHHasa, BBoauMas B 6a3uc -> X3
CoOTHOlWeHua: Ccu/Crtonbeuy, X3 -> { - - 100 100 100 }
NepemeHHas, UCKl4Yaemas M3 b6asuca -> s9
***% ¢aza I --- WUTepauusa 4 ***
Ba3unc X1 X2 X3 X4 X5 X6 s7 s8 s9 s10 sll ccy
X4 0 0 0 1 1 1 1 1 1 -1 0 500
X2 0 1 0 0 1 0 0 1 0 0 0 200
X3 0 0 1 0 0 1 0 0 1 0 0 100
X1 1 0 0 0 -1 -1 0 -1 -1 1 0 0
sl1 0 0 0 0 0 0 -1 -1 -1 1 1 0
Lo 0 0 0 0 0 0 2 2 2 0 0 0
** ¢aza II --- UTepauua 4 ***
Ba3uc X1 X2 X3 X4 X5 X6 s7 ccy
X4 0 0 0 1 1 1 0 500
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X2 0 1 0 0 1 0 0 200
X3 0 0 1 0 0 1 0 100
X1 1 0 0 0 -1 -1 0 0
s7 0 0 0 0 0 0 1 0
U 0 0 0 0 -1 2 0| 4100
NepemeHHas, BBoauMMasa B ba3uc -> X5
COoOTHoOWeHua: CccYy/Crtonben, X5 -> { 500 200 - - - }
NepemeHHas, WcCkw4yaemas u3 basuca -> X2
*%% ¢aza ITI --- UTepauusa 5 ***
Ba3uc X1 X2 X3 X4 X5 X6 s7 ccy
X4 0 -1 0 1 0 1 0 300
X5 0 1 0 0 1 0 0 200
X3 0 0 1 0 0 1 0 100
X1 1 1 0 0 0 -1 0 200
s7 0 0 0 0 0 0 1 0
U 0 1 0 0 0 2 0| 3900
>> ONTuUMasbHoe peueHne HAUIEHO
>> MuHumym = 3900
*%% PE3YJNIbTATbl - MEPEMEHHbBIE ***
MNepemeHHasn 3HayeHune Koathd. LUd| OueHOYHbIN KO3(h.
X1 200 7 0
X2 0 9 -1
X3 100 8 0
X4 300 3 0
X5 200 4 0
X6 0 6 -2
*% PE3YJIbTATbl - OFPAHUWYEHUA ***
OrpaHuyeHue 3HaueHue CCY| [BOWCTB. OLEeHKa
Rowl 500 500 3
Row?2 200 200 4
Row3 100 100 4
Row4 300 300 4
Row5 500 500 0




BoT Kak BBITTISIUT 3aIIMCh 3TOM 3a/1a4d B TEKCTE CKPUIITA, BHI3BIBAEMOTO JIJIsl PEIICHUS ATOM
3agaun B cpene MATLAB a.

% IlpocTasa TpaHcHopTHadA 3ajada 3 {cTtp 6-7 IllonmucMakoB}
% VckoMme mJjiaH nepero30k [x11 x12 x13 x21 x22 x23]1"';
clear all

clc

diary trOlpolic.txt

echo on

f =179 8 3 4 06];

Beq = [ 1 00100; 010010, 00100 1;
111000, 0001117,

lb = zeros(6,1);

beq = [500; 200; 100; 300; 500];

[ x, fval] = linprog(f',[1,[]1,Beq,beq, 1lb, [1])

diary off

Bort conepxxumoe daiina «tl‘OlpOliC.tXt», CO3JJaHHOI'O B pPe3yJIbTaTC UCIOJHECHUS CKPUIITA:
echo on

£f =107 98 3 4 6
Beq = |

r

001001,

= O

]
0
0
[ x, fval] = linprog(f',[],[],Beq,beq, 1lb, [1])

200.0000
0.0000
100.0000
300.0000
200.0000
0.0000

fval =

3.9000e+03

diary off

IIpunoxenue 1
Huxe coopMynmupoBaHE BapMaHTH BamaHuy Bawen JIP6.

Bammu TpancnopTasle 3a1a4n nIpeacTaBiaeHbl CIeAyOMmen MaTpulen: Cij —
TPaHCIIOPTHBIE U3JIEP>KKH 10 TIEPEMENICHUIO €JMHULBI IPOAYKIIUH U3 IIyHKTa A; B IyHKT B;.
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3amaua COCTOHT B OTHICKAHHH TaKOI'0 [IJ1aHa ePEeBO30K, IPH KOTOPOM BeChb MPOXYKT
H3 IYHKTOB MPOH3BOACTBA GyAeT BbiBe3eH, 3alpockl NOTpebuTenell MONHOCTLIO YAOB/IE-
TBOPEHH H CyMMapHBle TPAHCMOPTHHE HU3AEPKKH MHHHMAJILHEL,
' YcnoBus T-3aaun mpeAcTaBuM B BUAe

C‘II Cj_g CI3 t e cln aﬂ

Cay Cag Cgg +e. Cy, |IQg

C= .
...."l./_.. :

’mt Cm2 Cm3 + s+ Cmn am
bf bi‘ b’ b3 L ) bm.

Ilna cocraBleHHst MaTeMaTHUYeCKOA MOZENH SajauM BBelieM NepeMeHHble X j >0,
i=1, .. m j=1, .., n, o603Haualomye KOJHIECTBO Ipy3a, [ePeBO3UMOr0 U3 -0

NMyHKTa NMPOU3BOACTBA B j+R MYyHKT MOTpeGieHHS.
TpeGyerca HafiTH MHOXKeCTBO NMepeMEHHBIX X, j == 0, MMHHMH3HDYIOIUX (yHKLHIO

m n
{==] f=I
H YAOBJICTBOPAIOIIHX YyC/IOBHAM
' n
Zl x”=ai, i=l| s e 0 ) m; (1.11-2)
’=
m
2 x“=bi, ]=l. s e 0 9 n' (l.llcs)

1

Bapuant 1
/)
1 8 2 3] 30
Cc=[4 7 5 1| 50
5 3 4 4] 20
b; 15 15 40 30
Bapuanr 2
%
2 6 3 4 8| 40
c=|1 5 6 9 7| 30
3 41 6 10] 35

b; 20 34 16 10 15

I e A A g db b b b b b i S dh A S S ab b b b b i i S S A A g A b b b b i 4



Bapmuanr 3

2 4 B 1] 60
c—12 3 9 4| 70

3 4 22 5| 20
b, 40 30 30 50

L I i e A db b b b b b S S dh dh  db Sb ab b b b S S 2 S A Ih db b b b i i 4

Bapuant 4
ai
2 4 1 3] 30
: 5 6 5 4] 20
C=13 7 9 5] 40
1 2 2 7| 50

b; 35 20 55 30

R R A b b b b g b b I b b b S b b b b I b b b b A b b b b A b b i b i

Bapuant 5
ay
[4 5 5 7] 100
8 7 5 4 120
G’=9 6 4 5| 150

13 2 9 3] 130
b, 140 130 90 140

L e d S Ih b b b b b b S dh dh  Sb Ib b b b b b 2 S S SR dh Ih I b b b b b g 4

Bapuanr 6
@
1 3 3 4] 50
5 2 7 5 20
C=le 4 8 2| 30
715 7| 2

b, 40 30 35 15

e e A g g db b b i b b i d g S S S S S b i i i i dh S db S S b b i i i g 4

Bapuanr 7/
a
2 45 l 60
G=[2 3 9 4] 70
3 4 2 5| 2

b, 40 30 30 50

R e A A A db b b b b b i S dh A S S I b b b b i i dh A S S A A b b b i i 4
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Bapuanr 8
a
1 2 6 4| 40
c=[3 1 3 2| 30
5 7 5 1} 20

b, 30 25°18 20

AR i b A b b b b 2 b b A b b A b A b b I b g b b I b b i b S b b e b g g 4

BapuanTt 9

2 4 3 2] 60
c=18 1 2 3] 65

5 4 1 5| 70
b, 40 60 70 25

Bapuant 10
a
10 5 7 4] 40
C=|7 4 9 10} 25

6 14 8 7| 35
b, 15 40 30 15

IIpunoxenue 2

B sTtom Mecte npuBoasTcs pparmeHts u3 [ 1, crp. 653-659], HeoOXoaMMBIe /11 OpraHu3a-

uuu pemenus 3agaun JIII B cpene MATLAB u nepeBenennbie Ha pyCCKHil SI3bIK COOOIIEHUS
help-cuctemer MATLAB.

JlnHeitHoe NnporpaMmmMmpoBaHue

Jns pelueHuWs 3ana4yM AuHelHoro nporpammuposains B MATLAB ucnoabsyercs
hynkums linprog. O6nacTb noMcka /uisi Hee 3a1aeTcsl CAeAYIOUIMMH YCTOBUSMMU:

0 A*x<=b — JMHEWHbIE HEpABEHCTBA (A — MaTpHULIA, b — BEKTOP);

(0 neg*x=beq — JWHElHbIE ypaBHeHUs1 (Aeg — MATPULIA, beqg — BEKTOP);
0 lb<=x<=ub — OIPAHUYEHUS] HA KOOPAMWHATHI (1b, ub — JBa BEKTOpPA).
LleneBasi pyHKLUMS £'*x B linprog 3aaeTcsl BeKTopoM KoahdrLueHTOoB f.

f, X, b, beq, Ib u ub >To BexTOpPEI, TOrMa Kak A 1 AeQ - MaTPHUIIBI.



@opMbl 0bpaieHust K 3TON PYHKIUINM:

= linprog(f,A,b,Aeq, beq)

linpreg(£f,A, b, Aeq, beqg, 1b, ub)
linprog(£f,A,b,RAeq,beq, 1b,ub, x0)

X
X
X
X

linprog(f,A,b,Reqg, beqg, 1b,ub, x0, options)
[x,fval] = linprog(...)

[%,fval,exitflag] = linprog(...)

(%, fval,exitflag,output] = linprog(...)

[%, fval,exitflag,output, lambdal = linprog(...)

x = linprog(f,A,b) Bo3Bpamaer min f'*x tak uto A*X <b.

x = linprog(f,A,b,Aeq,beq) pemraer 3ty npobiieMy mpu JOMOJTHUTEILHOM OIPaHHYCHUH
Aeq*x = beq. [IpucBoutsh A =[] u b =[] ecu HeT orpaHUYCHUI - HEPABEHCTB.

x = linprog(f,A,b,Aeq,beq,Ib,ub) perraer npobieMy MUHUMU3AIMK B HATMYMHA HUKHUAX U
BEPXHHUX T'PaHMII, ONPEICIISIONIUX X, TaK, 4TO I Kaxkaou koopauHaThl 1b < x < ub. ITpu-
ceouth Aeq = [] u beq = [] ecitn HeT orpaHUYCHUI-PaBEHCTB.

[x,fval] = linprog(...) Bo3BpaimaeT 3HaucHHE 1eIeBON (HYHKITUHU IPU HAMICHHOM 3HAUYCHUHN
pemenust X: fval = f*x.
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