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3aganue JIP4. Vcxons u3 nocranosku «BAIIIEN 3a1aun, BHITHIINTE JBOHCTBEHHYIO
3anauy (cm. [Tpunoxenue) u pemute e€ B cpene LIPS, CoxpaHsist mpoTOKOJIBI MOTUDHKAIIMH
CUMIUIEKC-Ta0IHUIL JUTsl BKIICHKH B OTYET O PEIICHUH MPSMOH (yxKe ObLII0) U JBOMCTBEHHOM
3anaun. OObeIMHUTE PE3YNIbTATHI C OTBETaMH, MorydeHHbIMH B JIP3 B oTuet k JIP4.

IIpumMep BbINOJITHEHUA. [Ipusenem penrenre 3aaaun (7)-(10) (cMm. nmpumMep HIKE) T10-
cpeacTtBoM uHTepdeiica, mpeaiaraecmoro Ham LiPS.
HCXOAHAs 3ajada:

MAaKCHMUBUPOBATL 4xy 1 Dxy + Y24 (7}

HpU CJOeyIONNX OTPAHNYCHUSX
lzy + dzy - 224 << 16,
Ty - dxy |- Sag <L 29, | _ (8)
20> 0. 20 >0, 2. > 0: |

BOT Kkak BBITJISAMT 3alMCh 3TOM 3a/1a4u B TEKCTOBOM opme LIPS:
max: 4*x1 + 5*x2 +9*x3;
X1+ x2 +2*Xx3 < 16;
7* X1 + 5* X2 +3*X3 < 25;
Coxpamnsito padoty o umerem «Dua0l.1px».
Kwmém F5 > [Tepexonum B okao «DuaRep01y ->
CoxpanuTth kak «DuaRep0ly. ( Buumanue! PaBiimpenue «rtfy» MoKeT «OTepaThCs» —

BCTaBUTE BPYUHYIO.)

IBOICTBEHHAA 3347a49a; _ .
MuaumMusuposars 16y, -+ 25y, ' (9)

NpHu CAeAVIOMHAX OrpaHudeHHAX:
1y, + Ty, > 4,
1y, + Sy = 9,
2y, + 3y2 > 9, (10)
W > 01 Yo } O

BoT Kkak BBITJISAMT 3alKMCh 3TOM 3a/1a4u B TeKCTOBOM opme LIPS:
min: 16*x1 + 25*x2 ;
X1+ x2 >4;
X1+ 5* x2 > 5;
2*x1+3*x2 >09;
CoxpansieM paboty o umeHneM «Dua0la.lpx».
Kwmém F5 > Tlepexonum B okaOo «DuaRep0lay ->
Coxpanntb kak «DuaRep0lay.
Teneps 10T daiin MmoxkHOo oTKpbITH B WORD e u paccmoTrpets moapooHo. Berasisiem ero
ITOCJICA0OBATEIbHBIC TAOHIIBI OTUYCTA.



IIpuioxenue

B sTom mecte npuBoasaTcst pparmenTs u3 [ 1, T.1], mosie3HbIe I HOHUMaHHMS CYIIECTBA
poOJIeMbl YyBCTBUTEIBLHOCTH penieHus 3a1a4uu JII1 k u3MeHeHnto ycaoBuil 3aa4u.

MIBONCTBEHHOCTH

Ograko B TeOpHH JIMHEHHOTO NPOTPAMMUPOBAHUA CYIIECTBYeT ITOHA-
THe [BOIICTBEHHOCTHM, KOTOPOe II03BOJseT YHUPUUMPOBAHHBIM 00pa3zoM
yCTAaHABIMBATL B3AUMOCBABM A BceX IPHEMOB W METOIOB AHAIH3A
MojeJqedl Ha YYBCTRUTEJIBHOCTH. /A TeX, KTO He 3HAKOM C JHHEWHLIM

MPOTPAMMHPOBAHMEM, IIOHATHE JBOHCTBEHHOCTH MOMKET HOKA3AThCH
a0CTPAKTHBIM M, CJHElOBATeIbLHO, BeChbMa HellPUBBITHBIM. LOJBKO €O Bpe-
MeHeM »TO BIeUYaTIeHHe YyCTyHaeT MecTo NOHWMAHWI0 MCKAIOYHTeNbHON
BA;RHOCTH T TOJE3HOCTH HTOTO IIOHATUS.

Mpr HagHeM ¢ oIpejlelleHHs JBOWCTBEHHOCTH M CPA3y sKe MpPHBEIeM
psix mpumepoB. B mocregyioomumx pasgeqax OyaeT NOKazaHO, KAKMIM
00pazoM JBOKCTBEHHOCTH MCHOJB3YETCHA IPU aHANM3€ HA IYBCTBUTENb-
HOCTEH MOfellell JuHEHHOTro NPOTPAMMHPOBAHUA.

Uexopuas 1) m gsojiicrBennas zagaum. Pacemorpum pase ciaepyiomme
3aj/a4M JWHEWHOTO TPOTPAaMMUPOBAHNAN:

n

MAaKCUMHBHPOBATE D C,; (1)
j=1
IpH OTPaHMUeHMAX
Ea,gjxj\{bg (l:12 ceey,m), (2)
i=1
;20 (j=,2,...,n) (3)
i
m
MIHUMUSAPOBATE 2 b (4)
i=1
IpU OTPAHWIEHUIX
_Eiaz.fyl'?/cj (G=1.2,...,n), G)
i=
y; >0 (=1, 2, ..., m. -~ {6}

Jlas ompejleleHHOCTH YCJIOBHO HA30BeM TePBY 3ajgady [cooTmomie-
nusg (1) — (3)] wmexommoii, a mropyw [coorromenus (4) -— (6)] asoii-
CcTBeHHOI (110 OTHOMICHHUIO K HepBOMH).

‘B kavecTBe WIMIOCTDATIME PACCMOTPUM CJAeVIONHEe ABE Bajlaui:

HCXOAHAN 3Aagaua:

MAaKCUMUBUPOBATE 4x; - Dxy - Yy (7}
OpU CAeAYIOMUX OTPAHNYCHUSIX
1z, + dxe 4 224 << 16,
Tay 4 bay - 32y << 25, ®)
21 =0, x>0, z3>0; |



IBOHMCTBEHHAS 3a7adYa: _
MuHuME3Nposats 16y, 4 25y, ' (9)

IpHE CIeAYVIOHIAX OTPaHuTeHAAX:
Tys 4 Ty2 > 4,
1y, 4 Sy > o, - |
2y - By2 =9, (10y
L8] } 07 Y2 ,>/ 0.

I'pybo romops, ABoificTBeHHast Bajaua — 310 Ha 90° nosepryras
wcxojiHasA 3ajaga. [leficTBUTENBHO,

1) j-it cronbenm, cocTaBIeHHHN M3 KOdPOUMMEHTOB, PUTYPHUPYIOMUX
B OTPaHUUYEHUAX UCXOJHOII MO/lesJu, COBHAAET C j-ii CTPOKOH, COCTABICH-
HOM K3 KO3QOUIIUEHTOR, QUIVPHPYIOIINX B OrPAHHYEHNAX TBONCTBEH-
HOH MOjeNHu;

2) CTPOKa, cOCTaBIeHHAs N3 KOIPPUITMEHTOB B BHIPAKEHOH [
1eJieBOl (fYHKIWU, COBMAIAET CO CTOJI0IOM, COCTABICHHLIM M3 KOHCTAHT,
GETYPUPYOUUX B IPABHX H9acTAX OrPAHUYEHUH NBOVICTBEHHON MOeNn;

3) cTonber, COCTABIEHHBIA M3 KOHCTAHT, QUIYPUPYIOIIAX B LPaBLIX
YacTAX OTPAHUUYEHHN HCXOTHOU MOIEeNH, COBIANAELT CO CTPOKOH, COCTAR-
JIeHHOUW 13 KO3(OPUINEnTOB B BEIPAYKEHUHU s IeJeBOH QYORIUH gBOI-
CTBEHHOI MOJNEJN,

4) mampapiemne 3HAKOB HEPABEHCTBA B UCXOMHONA MOIEIH IIPOTHBO-
TOJIORHO HAIPABJICHUI0 3HAKOB HePAaBeHUTBA B ABOMCTBEHHON MOpesu;
TpefoBamme MAKCHMUBAINU B HCXOMHON 3a7ade B JBOMCTBEeHUON 3ajaue
saMeHeHO TpeboBaHmMeM MUHHMUBATIIN.

Umeer MecTo CleAyIOOas BajKHAA Teopema:

TeopemMa nBolcTBeHHOCTU.a) Lean u ucxogmasa u qpoii-
CTBeHHAA efl Bajaupl WMEIGT TOUWYCTUMBIE pellleHus, To: 1) cymecTsyer

omtuMagpHoe pemenue xF (j =1, 2, ..., n) HcXoaHO# Bamauw; 2) cymie-
CTBYyeT omnTuMajbHoe pemenue yi (i = 1, 2, ..., m) pgBolcTBennoil
3ajlavum; 9) HMeeT MeCTO CIeAVIOmee COOTHOINCHME:
n m
1 o ,
> cjf= 2 biyt. (11)
i-1 i=1

0) Ecam wcxommas (nBOJCTReHHAsS) 3aja4d JONYCKAET OMTHMAJILIOE
peuienye, AAsS KOTOPOTO SHAYEeHWE IEJIeBOH (QYHRIMM OrpaHOYEHO, TO
COOTBeTCTBYIONMAS eff ABOWCTBeHHAN (MCXOAHAN) 3aa9a HOMYCKAET ONTH-
MAaJbHOE pelleHne IPU TOM :Ke BHAYCHHM I1eJeBOH (YHKINH.



lpunerynas K jloKa23aTeJbCTRY YTREPHIIeHNH, COCTABIANIMMUX B COBO-
KYIHOCTH TEOPeMY ABORCTREHHOCTH, MOKaKeM IIpPeRIie BCero, 4To awboe
MONYCTHMOE PelieHNe 3a7adll JHHEWHOT0 IPOrpaMMUPOBAHUA HAKIIAIB-
BaeT OTpaHMUeHUe HA OLUTHMAJbHOE 3HAUeHUEe ILeJeBOM (YHKRIUU COOT-
BETCTBYIOMEH MBOUCTBEHHON 3aJa49u.

Ilycrs mnepemenHBie x; YIOBIETBODPSIOT OIPaHHYEHMAM MCXOZHOH
MOJCIH, & HepeMeHHBIe Jf; YAOBIEeTBOPAIOT OrPaHUUYEHUAM [ BOUCTBEHHOMN
MOJENM. Y MHO/KHM KaskIoe i-e OrpaHWueHHe WCXOJHOM 3ajjaud Ha y;,
a Kamkgoe j-€ OorpagmyeHue IBOHCTBEHHON 3agaum wa ;. llocKoabry

Y; >0 u z; > 0, manpasneHne HepaBeHCTB B pPe3yiabTaTe YKA3aHHBIX
peifctenii we mameHntcs. CHOMHB OTHEJbHO LPAaBBe U COOTBETCTBEHHO
JeBBIe YACTH BCEX COOTHONIGHWIT, MOJYydaeMBIX TOCJde BBIMOJIHEHUS YHAa-
3AHHEHX BLIIE ONeDANui Haj OYPAHHYCHMAMY UCXOTHON MOACSY, HOXYYHUM

(X ae) < Do (12)

(Ilpm cnokeEuu HeCKOJIBKEX HEPABEHCTR ¢ OJMHAKOBLIM HAIPaBIeHHEM
3HAKA HEePABEHCTBA, €CTECTBEHHO, TI0JAy9aeM HePaBeHCTBO € TeM jKe
HAaUpaBIeHUEM 3HAKA HEPaABEHCTBA.)

Ilockoabky BepaskeHmsa B JIeBHX dacTax HepaBencts (12) u (13)
COBMAMIAIOT, HMEeM

2 CiLi< 2 biyin (14)

CaegoBaTebHO, 3HAYCHHE I(EJIEBO {byﬂﬂmm, COOTBETCTBYIOIIEE HEKO-
TOPOMY HOTYCTHMOMY pemieHuro (BRINTAA ONTHMAILHOE) 3a/a9y JuHeH-
HOTO IPOTPAMMHUPOBAHUSA, He SMABJIAETCH HE3ABUCHMEIM OT 3HATYCHHSA
HeJepol PYHKIME s 4100020 BONYCTHMOrO pemeHnsa (BRIOYAS OMTH-
MaJbHOE) COOTBETCTBYIONEH IBOMCTBEHHON 3aavi.

B gacrmocrd, miA UCXOAHON W ABOMCTBeHHOH 3a1ad, NpeacTABICH-
aux coornomenuamu (7) — (10), mmeem

4zy 4 0zy 4 Yz < 16y, + 25y, (15)

A4 JTI00HX MONYCTHMBIX pelleHEH Kak HCXOJHOH 3ajiadud, Tak u el
aApoiicTserno. OgHO U3 MOUMYCTHMHEX pellieHNil MCXOMHON 3ajady uMeer
BUL 24 = &9 = 0, 23 = 8; upw srom redesan GyHKIHA TPUHAMALT 3HA-
4eHHe, PaBHOe 79. ,[{BoncTBeHHaﬂ sazada oMycKaeT peHieHue Y, = O,
Yo = O; 3HAYeHMe TeJeBoil QyHEUuH mpu sroMm pasHsercs 30. CJI@JIO-
BATEIHbHO, ONTHMAJbHOE BHAYeHUEe HeNeBOH (QYHKIHMK Kar A UCXO[-
HOW 3a71aYd, TAK M TJIA NBONCTBEHHOU JIC;KUT B WHTepRaJe oT 72 1o 80.

Teopema BOMICTBEHHOCTH MMEET MECTO M B TOM CIy9ae, KOTJA HCXO/-
Hasg ¥ JBOWCTBeHHAA 3aJaYll BAINCAHBEI B IIPHBEJEHHOM BHIIe KAHOHH-
yecKOM BHAe. B 3TOH CBA3H HOJAE3HO YCBOHMTE CIeJYIONIYI0 CXEeMYy COOT-
BETCTBUS: '



Hexopnasa sajaga

MaxcuvmuzanusA

HoucTanTel B IPaBHX JacTAX OlPaHU-
JeHUI

Ilenepast pyHROUA

j-it cronmberm, COCTABIGHHHN U3 Koad-
GHIEeHTOB IpU FeH3BECTHHX B OTpa-
HUYeHTAX

i-s1 CTpOKA, COCTABIEHHAA M3 K0dPHu-
[MeHTOB NpU HEH3BECTHHX B OTPaHM-
YOHIAX

j-s HeoTPHI(aTe]hHAA IePeMEeHHASA

J-A nepeMeHHasd, HE HMeIol(as OrpaHu-
9eHWUA B 3HAKE

i-e HePaBRLHCTBO BUAA <
i-e COOTHOINEHUE B BUZ@ DABEHCTBA

JBolicTBeHHAd 3amada

MuruMazanus
lleneBasa QyHRIUA

HoncTauTh B LIpaBBIX YAaCTAX OUPAHI-
geOuin

J-f CTPOKA, CcOcTaBIeHHAas W3 Kodd-
QUIUEBTOB IIPH HEU3BECTHHIX B Orpa-
HUYeHUAX

i-i1 crondel, COCTABIGHHHH 13 KO-
(UIMEeHTOB NP HEM3BECTHHIX B Orpa-
HUYCHHAX

j-& HepaBeHCTBO BHjga >
j-€ cooTHOmIcHMEe B BUIE DaBEeHCTBA

i-s1 HeOoTpUUATeNLHAA HepeMeHHast

i-a mepeMenHas, He HUMeKIOad orpa-
HUYEHHA B 3HaKe /

PEMEHNE IBOMCTBEHHOM 3AJAYN

OnrtEManapHEBEe 3HAUYEHHNSH HIepeMEeHHHNX IBOIH-

CTBeHHOHM 3amgandmn.

a) Hosdpdmnumentn mpu cBo6oueix nepemerHsx B cTpore 0 ma nocaen-
Hell CHMIJEKC-UTepanuy IpH pelleHAW 33729l MAKCHMHU3AINUH COBIA-
HAI0T ¢ ONTHMAJBLHBIMI 3HAYCHUAMH TePeMeHHHX ABOMCTBEHHOL 3aadH.

6) Hos¢pdunment npu z; B crpore 0 Ba nocregaeil CAMILIEKC-UTepaTHIT
npencTaBasieT cob0H pasHOCTh MeKAY JeBOW U HpaBOH 9acTAMH j-TO
OTPaHWYEHWA ABOUCTBeHHOW 3aadW, COOTBETCTBYNIMYI0 ONTWMAJTBHOMY
pelennio mociexneil. DB kadecTBe MANIOCTPANWM PAacCMOTPHEM 3alaqdy
pacupejenenus pecypcos ), pemenme KoTopolf mamo B paspg. 4.4:

MAKCHUMU3UPOBATL 4ay + Sxs + 95 -+ 112,

IpH HAJHYMH CJIeAYIOIIUX OTpaHuYeHWIi:

12y + 1z -+ Azg + Az, < 15,

Txy + 5x9 -+ 3z3 - 22, << 120,

3z, + Sz5 + 10z4 + 152, <C 100,
z; >0 (G =1, 2, 3, 4).



Jlerxo moxasaTe, 9TO [JBOIiCTBeHEAs 3amadya QOPMYAUPYeTCA CIETYIOMNM
obpasom:

mupEMusuposath  15y; - 120y, 4+ 100y, (1)
OpH HAJIWYAHA OTPAaHUYCHUM
lys + Ty2 + 3ys > 4,
1y + Sy -+ oys = 9,
1ys + 3yz + 10y5 > 9, (2)
1y + 2y. + 1oy; > 11,
y1 >0, y22>0, y3>0.

Jluteparypa.

1. Barnep I'. OcHOBBI Hcclie[oBaHus onepanuii: B 2-x kaurax, M. Mup, 1985.



