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3aaaHue JIP7. B zananuu k JIP6 npusenens! nocranosku «BAIIIMX» 3amau, rae
HAJJICKUT B35ATh MaTPUIII 3aTpaT. Beimummure crienudukanum, HeoOXOAUMbIE ISl PeIICHUS
cpeactBamu LIPS u MATLAB ¢ npumenenuem linprog u bintprog 3agauy o Ha3HaYCHUSIX
IIPH TeX JKe 3aTparax (MpUObLILX) OT Ha3HAuYeHHUs KaHauaara Al Ha 10KkHOCTE Bj. TpeOyer-
Cs IBa BapuaHTa pacyera — 10 3aTparaM U MPUOBLISM U ¢ TPUMEHEHUEM 000MX BapHAHTOB
linprog u bintprog. CoxpaHsisi pOTOKOJIbI UCIIOTHEHHUS, CPAaBHUTE 00a TOJTYYCHHBIX PE3yJib-
tarta. B Tex ciydasx, korna BAIIIA marpuna He siBIsieTcs KBaAPAaTHOM, CIIEyET TONOJHUTh
€€ JI0 KBaJApaTHOH, T0OABUB KOJOHKHU WJIH CTPOKH ITPOU3BOJIBHBIM 00pa3oM.

IIpumep BoINOJIHEHUA. [Ipeanoxum Toapko BapuaHThl perieaus 8 MATLAB e ¢
npuMmeHenreM linprog u bintprog. Pemenne 3amaun B cpene LIPS Ha coaepkuT mpuHITUITH-
anbHBIX oTiIn4mii oT Bepcun OpRes06, kpome, akIeHTyalluu Ha TOM, IIEPEMEHHBIE CYTh I1e-
JOYHCIICHHBIE.

BoT Kak BBITTISIUT 3alUCh CKPUITA, IPU3BAHHOTO CTEHEPUPOBATH MATPUILY BBIMIPBILLIEH
MIPOU3BOJIBHOTO pazMepa MM*NN, MOCTPOUTh MATPULIA OTPAHUYEHUH U PELIUTH 33134y O
HazHaueHusx B cpeae MATLAB’a oboumu metonamu. JlonogHUTENBHBIE ONIEPATOPHI
IIO3BOJISIFOT CPABHUTH PE3YNIBTATHI PACUETOB 110 JIBYM BaApUAHTAM.

% Coopyanm maTtpuuy orpaHuyeHu ons 3agayn HasHavyeHun
% Ans mm KaHgMaaToB Ha NN LOSMKHOCTEN

clc

clear all

echo off

diary sign05.txt

Ing=5;

S = ones(Ing,1);

mm = length(S); % Yucno kaHanaaToB-CTPOK

T = ones(Ing,1);

nn = length(T); % Yvcno gormkHOCTEN-KONOHH

rl = [ones(1,mm), zeros(1,mm*(nn-1))]; % mm*nn anemeHToOB
% MMepBas cTpoka maTpuubl L pasmepa (mm+nn)*[nn*mm]

L2 =1];
L2 =[L2; r1]; % lNepByto CTPOKY CTaBUM Ha MeCTO
rrl =rl,;

for rr=2:nn, % [loBTop (NN-1) pas
rrl = ( movl(rrl,mm*(nn-1)))’;
% Co3paem 13 r1 cnegyoLwyo CTPOKY LUMKINYECKUM COBUIOM,
% nomewjaroWwmnmM B Ha4asno aneMmeHT Homep mm*(nn-1)
L2 =[L2; rrl];
end
L1 =]; % co3paem L1 - "nogsan" maTtpuubl L 13 nn ak3emnnsapos
% eauHMYHOM MaTpuubl Nopsaka mm
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for ss = 1:nn,

L1=[L1,eye(mm)];
end
L =[L2;L1];
fm = randsrc(mm,nn,2:11); % NeHepupyem maTpuLy npmnbbinen
fml =fm’'; f = fm1(:); % oT HasHayeHud

% no cTpokam-nocTaBLUMKaM

Ib = zeros(mm*nn,1); % BekTop HWXHUX rpaHuL
beq = [S; T]; % BekTop npaBbix YacTen orpaHNYeHNi
[X, fvalx,exi,out] = bintprog(-f',[],[],L, beq, Ib, []);
[y, fvaly,exi,out] = linprog(-f',[],[],L, beq, Ib, []);
testx = L*x - beq; % PacxoxaeHune c npaBbiMy YacTamu X ans binprog
testy = L*y - beq; % PacxoxgeHue ¢ npaBbiMu Yactamu y ans linprog
distsolv = norm(testx - testy); % PacxoxaoeHne mexay nonyyeHHbIMU peLleHn-
AMU
compxy = [Xy] % KonoHkn nony4eHHbIX peLueHnn
orderx = reshape(x',Ing,Ing) % Ctpoku - nprkasbl 0 HA3HaYEeHUM
ordery = reshape(y',Ing,Ing) % Ctpoku - npukasbl 0 Ha3HaYEeHUM
distf = fvalx - fvaly % PacxoxgeHne mexay
% nony4yeHHbIMU 3HAYEHNAMN LIENEBOU (PYHKLMN
diary off

BoTt cogepxmmoe parina «sign05.txt».

[@Warning: BINTPROG will be removed in a future release. Use
INTLINPROG instead.]

[@> In <a href="matlab: opentoline('C:\Program
Files\MATLAB\R2014a\toolbox\optim\optim\bintprog.m',93,1)">bint
prog at 93</a>

In <a href="matlab: opentoline('C:\Program
Files\MATLAB\R2014a\toolbox\work\tstbigtr04.m’',34,1)">tstbigtr04
at 34</a>]

[@Warning: The given starting point x0 is not binary integer feasible; it
will be ignored.]

[@> In <a href="matlab: opentoline('C:\Program
Files\MATLAB\R2014a\toolbox\optim\optim\bintprog.m',284,1)">bin
tprog at 284</a>

In <a href="matlab: opentoline('C:\Program
Files\MATLAB\R2014a\toolbox\work\tstbigtr04.m’',34,1)">tstbigtr04



at 34</a>]
Optimization terminated.

Optimization terminated.
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distf =

-3.1910e-08

IIpuiioxenue

B sTom mecte mpuBosTes pparmenTs u3 [ 1, ctp. 658-662], HeoOxoMMEBIe TSt OpraHu3a-
uuu pemenns 3agaun JII1 B cpene MATLAB u nepeBenennble Ha pyCCKHil sI3bIK COOOIIEHUS
help-cucremer MATLAB.
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BuHapHoe NnuHeilHoe nporpaMMupoBaHue

3anaya GUHAPHOro JMHEHHOTo NPOrpAMMUPOBAHKMS OTIKYaeTca OT oOLel 3a1a4ym
fonee XECTKUMM OrpaHUYEHMSIMM HA MMEPEMEHHLIE, KOTOPbIe MOIYT IPHHMMATh
TONBKO OBa OyneBelX 3HaueHusi: 0 win 1. Pewenue 3anauu B a1O0M Cllyyae uc-
NOABL3YeT CTAHNAPTHBIW ANITOPUTM JUIEITHOro NMporpaMMHPOBAHUS B COYETAHHU C
METOAOM BeTBel U rpaHuil. Ytobhl HaAlTH onTHMaILHOe pelieHue B OyneBhix ne-
PEMEHHBIX, CTPOMTESl cepusi "ocnabnenHbIX” 3agay JIMHEHHOMo rnporpaMmupoBa-
HMS, B KOTOPhIX Ha nepeMeHHBle (CHayaia Ha Bee) HaknankiBatores Oosnee cnadbie
OrpaHHMCHHUA: 0=x(i)<1,

AJIYOPUTM CO3llaeT NEPEeBO MOMCKA MHOTOKPAaTHHIM yiobasneHuem OyneBbiX orpa-
nMyeHHi. Ha kaxaoM 1uare BETBACHMSI AICOPUTM BRIOMpaeT HEKOTOPYIC TeEpe-
MEHHYIO x (i), TEKYIUCe 3HAYCHWE KOTOpOoH le uejoe, Nodasnser orpaHuvyeHue
% (1)=0, 4T0GH cPOpPMUPOBATH ONHY BETKY, U OrpaHUYEHHE x(i)=1, 4Tobbl chop-
MUPOBATh AJIGTEPHATHBHYIO BETKY. DTOT MPOLIECC MOXHO MPEACTABUTH JBOMYHBIM
[EPEROM, B KOTOPOM KXKbIH y3eJl COOTBETCTBYET BBENCHUIO DyneBa orpaHHYeHus
Mo OAHOH H3 TepemMCHHBIX.

B KaX10M y35ie AIBOMYHOIO JIEPEBA AIropUTM peluaet "ocnabnenHylo” 3azaqy Jim-
HEHHOTO MPOrpaMMUpPOBaHusl M BBISICHSET, HANO M CTPOUTh IBE BETBM OT ITOIO
yIa WIN NEPexoliMTh K Apyromy yany. [lpu 31oM MmeeTest TpM BO3MOXHOCTHU:

O "ocnabaeHHasn" 3a7a4a B TEKYLIEM y3/le HE MMEET PELIEHUH WKW 3HAYeHue Lie-
nesoit QyHkuMH xyxe (Oosblue), yeM maitjileHHOEe paHee Hamyyluee OyJeBo
PEIIEHHE, 3TOT Y3€J YUAIAETCH 13 ACpCBa, U AATrOpUTM NEPEXoauT K Opyromy
y31y B COOTBETCTBHY C HEKOTOPO#H cTparerneid Bbibopa;

O anroput™ OOHAPY>XMBAET HOBOE JIONYCTHMMOE OYJNEBO PEWIEHHE CO 3HAYEHHEM
uenesod (QYHKUKK NYYIMM (MCHBILEM), YEM HAIEHHOE paHee Hauyulice
Oy/lIEBO PEIICHUE; AITOPUTM KOPPEKTUPYET TEKYlllee HAMIYy4IIeC PELICHUE M
TIEPEXOUMT HA CIICOYIOLLHIT y3ern;

O "ochabneHHas" 3ana4a B TEKYIUCM y3fie IAeT 3HAauYeHue LeneBoil (yHKIHMU
Jayuuie (MeHbLIE), yeMm HailnleHHoe paHee Hawny'llee Oy/IEBO pellleHMe, ofHA-

KO 9TO pelleHMe He yaoBaersopsier OyneBbiM orpannucHusiM. B 3tom ciyuae
TIPOMCXOMUT PACILUPEHUE TIOHCKA.



Hnsi pewuenun 3anauy 6uHapHoro nuHelnoro nporpamMmuposanuss B MATLAB 7
UCImonb3yercst PyHKUMs bintprog. MopmMbl 06pallieH s K 31O QyHKLMU:

bintprog (£)
bintpreg (£, A, b)
bintprog(£,A, b, Reg, beq)
bintprog(f,A, b, Aeq, beq, x%0)

I

X X X X X
I

I

bintprog(f, &, b, Aeq, beq, %0, cptions)
[, fval] = bintprog(...)
[»,fval,exitflag] = bintprog(...)

[x, fval, exitflag,ocutput] = bintprog(...)

CeMaHTHKA BXOAHBIX M BLIXOAHBIX HAPAMETPOB Ta Xe, YTO Yy (hyHKUMW linprog.
Uepes BXOMHYIO NEPEMEHHYIO cptions € MNOMOIUBIO (DYHKLUHH eptimset 3anaOTCs
napaMerpbl, ynpabisiollune XoAOoM BblMHCIHTEIbHOIO Ipolecca n ero otobpaxe-
HHEM Ha MoHuTope. OTMETUM HEKOTOPbLIE W3 HUX, XAPAKTEPHBIE MMEHHO JUISI
¢(yHKUHH bintprog:

0 'MaxIter' — MAaKCUMAILHO JONYCTMMOC YMUCJIO WTEpaUuid, 3HAYEHUE MO
YMOJIYAHUIO PaBHO 100000*numberOfVariables (numberOfvVariables -—— KOJIH-
YECTBO NEPEMEHHbIX);

(J *MaxRLPTter' — MAKCHMANKIIO JONYCTHMOE 4MCIO "ocnabieHHBIX" 3anay
JIMHEHHOTO  MPOrpaMMUPOBailMs, 3HAYEHHE [0  YMONYAHUWIO  PaBHO
100*nunberOfvariables;

O 'MaxNodes' — MAaKCUMAIBHO JONYCTUMOE HYMCNO y3JIOB ACPEBa, 3HavyeHue 110

yMOAYaHUIO paBHO 1000*numberOfVariables;

Jluteparypa.
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