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3agaHue JIP3. Peunts «BAIIIY» 3anade B cpene LIPS, coxpanss mpoTokossl Moau(pu-
KAl CUMILICKC-TaOIuI U1l BKJIeHku B oT4eT. K «BKieiikamy» 100aBbTe KOMMEHTAPHUH 10
o0pa3ily, IpUBEICHHOMY HWXe U Ipaduyeckre WnTocTpanuy (IoToYHee, pyYKaMy Wi B
rpaduyecKoOM peJIakTope), MOATBEPIKIAIONINE PEIICHHE, TAHHOE aHATMTHYECKHU.

IIpuMep BbINOJTHEHUA. [Ipu Beeii «0YeBUIHOCTH» HHTEpdElica, MPeaIaraeMoro Ham
LiPS, BBeieM B HEro 3ajauy.

MaKCUMH3UpPOBaThL Z=3x,-2X,
npu OrpaHHYEHUsX —x;+2x, <4,
3x,+-2x, <14,
X1— X2 \<-.\31
x,.=20, x,>=0.

BoOT Kak BBITTIAAMT 3alIUCh 3TOW 3a7auu B TeKCTOBOM opme LiPS:

max: 3*x1 + 2*x2<4;
- 3*x1 +2*x2 < 14;
X1- x2<3;
CoxpansieM paboty moa umeneM «LiPS Model46.1px».
Kwmém F5 > [Tepexonum B okHO «LiIPSReport46y ->
Coxpanuth kak «LiPSReportl.rtfy.

Temneps stoT daitn moxao B WORD ¢ M0oskHO paccMOTpeTh moapoOHO. BeTapisto
nocleoBaTeIbHbIe TaOIUIIBI OTUETA.

**% ¢pasza II --- CTapT ***
Basunc x1 X2 s3 s4 S5 ccy
s3 -1 2 1 0 0 4
s4 3 2 0 1 0 14
s5 1 -1 0 0 1 3
Lo 3 2 0 0 0 0

NepemeHHasa, BBoguMMasas B b6a3uc -> x1
CooTHolWeHunA: CCY/Ctonben, x1 -> { - 14/3 3 }
NMepemeHHas, WUCKw4Yaemasa U3 basuca -> s5

Cronb6en «ba3uc» conepKuTt TeKymuil Habop 6a3ucHbIX nepemeHHbIX. CTondenr CCH
— cTos0e1r CBOOOAHBIX YWICHOB - COACPKHUT TEKYIIHE 3HAUCHUST Oa3UCHBIX MTEPEMEHHBIX.
Ctpoka «S3» COOTBETCTBYET NMPEeOOpPa30BaHHOMY B PaBEHCTBO COOTHOMIEHHUIO «-X1 + 2*X2 <
4y, KyJla BHECEHA HEOTpHULIATeNbHAs NTepeMeHHas S3, mpeoOpa3ytonias HEpaBEHCTBO B
paBeHCTBO: « - X1 + 2*X2 + S3 = 4). AHanoru4yHo cTpoKa «S4» COOTBETCTBYET
peodpa3zoBaHuio HepaBEHCTBA «3*X1+2*X2 < 14 » B paBeHCTBO « 3*X1 + 2*X2 + s4 = 14 »,
Jlanee, cTpoka «S5» COOTBETCTBYET IpeoOpa30BaHUIO HEpaBeHCTBA «X1 - X2 <3 » - B
paBeHCTBO « X1 - X2 + 85 = 3 ». Ctpoka «L{D» conepxut 3HaueHUsI KOIPPHUIIHMEHTOB



npeoOpa30BaHHOM TeNeBOM PyHKIMY i Tekyiei utepamuun. [Tonaras Xx1=x2=0, naxoaum
3HaYCHUS 0a3MCHBIX MEPeMeHHBIX, S3 = 4, s4 =14, s5 = 3. [loBe3no! J1o momycTumoe

pemenue. [lepeMennas, KoTopas 10KHA BOUTH B 0a3HUC — OMPEIEISIETCS 110

MakcuMaabHOMY K03 durmenty crpoku L. Cnexyromue Ta0auibl nody4yeHs mo F5:

*%% ¢paza II --- UTepauma 1 ***
Basuc x1 X2 s3 s4 s5 ccy
s3 0 1 1 0 1 7
s4 0 5 0 1 -3 5
x1 1 -1 0 0 1 3
U 0 5 0 0 -3 9
NepemeHHas, BBoauMMas B 6asuc -> x2

CooTHolWweHua: CcYy/Ctonben, x2 -> { 71 - }

NepeMeHHas, MCKl4aemas M3 ba3snca -> s4
“%% ¢paza II --- UTepaumsa 2 ***
Basunc x1 x2 s3 s4 s5 CcCy
s3 0 0 1 -0.2 1.6 6
x2 0 1 0 0.2 -0.6 1
x1 1 0 0 0.2 0.4 4
ue 0 0 0 -1 0 14
>> ONTuUMasbHoe pelleHne HAUAEHO
>> Makcumym = 14
** PE3YJIbTATbl - MEPEMEHHbBIE ***
MNepemeHHasn 3HayeHune Koathd. LUd| OueHOYHbIN KO3(d.
x1 4 3 0
x2 1 2 0
** PE3YJNIbTATbl - OFPAHUUYEHUA ***
OrpaHuyeHune 3HayeHue CCY| [BOMCTB. OUEHKA
Rowl -2 4 0
Row?2 14 14 1
Row3 3 3 0

Homyctumas 0651acThb JUisl pacCCMOTPEHHOM 3a/1auu.




IIpuioxenue
B sTtom Mecte npuBoauTcs pparment u3 [1], mocTaToOUYHBIN 111 HOHUMAaHUS aIrOpUTMa pa-
6otel LIPS B Hamem ciydae.
4.3. 3apaua JMHEHHOro MPOrpaMMHpPOBAHUA
B CTaHJapTHOH ¢opme

3apaua JII1 B cranjapTHO¥ (hopMe C /m OrpaHUYeHHsIMH H £ nepe-
MEHHBIMH MMeeT Crelyiowufi BHI
MaKCUMHM3HPOBATb WM MUHHMUSMPOBATb Z =X, + CoXg+ .o + X

non
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Hpn OrpaHHl{eHHﬂx
QX+ QuoXg+ o oo QX = by,
Ay X1+ Qoo Xy -+ .« . T 0y Xy = bz-

- .

amlxl +am2x2 + - + amnxn = bm’
x, =0, x>=0 ... x,=0,
b,>0, b,>0 ... b,>=0.

3apaauu JII1 B crannapTHoil hopMe MO>KHO 3anMuUCaTh B KOMNAKTHbIX MaT-
PUYHBIX OGO3HAWEHUAX Cielytoultivm obpasom:

MAKCHMH3HPOBATh WY MHUHHMH3HpOBaTh Z = CX
npu orpaHuuenuax Ax=»>h, x=0, b6=0,

rie A — Marpupa pasMepHOCTH m XA, X — BeKTOp-CToabel, pasmep-
HocTu nX1, b — BekTOp-CTONIOEL pasmepHoctn mX 1, a ¢ — BeKTOp-
cTpoka pasmepHocTH 1 Xn.

O06plurio A HasbIBaeTCA Mmampuyeil Kosgduyuermos, x — eeKmopom
nepemenHolx, b — gekmopom pecypcos, € — GEKHIOPOM OUEHOK 3alauu
JITT.

[Mpu pewrenun 3agaud JII1 cumnnekc-meronom TpeSyercs, urodwl 3a-
IJaua OblJla TIpeJACTaBJeHa B cTanaAapTHOH (opMe. OLHAKO He Bce 3a7avH
JIIT vmetoT craHmaptayio ¢opmy. Hacto orpaHvvyeHHsT HMEOT BHJ He
paBeHCTB, a HepaBeHCTB. B HeKoropblx 3ajayax He Bce nepemMeHiible
MOXKHO CYUTATh HeoTpHUUATesbHBEIMY. Takum o6pa3oM, nNepebiit aran
pewlenvq 3agaum JII1 cocTouT B npuBeleHyH ee K cTaHIapTHOH thopme.

4.3.1. [Ipeodpa3oraHie HEepPaBEHCTB

OrpaHnyeHud B BHJIE HEPABEHCTB MOXKHO NpeoOpa3oBaTh B pABEHCTBA
MpH NOMOLLM BBEJEHHS TaK HAa3blBA€MblX OCMAMOUHLIX WM uU30bLTO4-
Mbix nepemennbix. Hanpumep, HepaBeHCTBO BHJIA

X1+ 2x5+Bx44-4x,<25 (4.1)

MOXXHO NMpeoGpa3oBaTh B pPABEHCTBO MPH NMOMOLILH BBEREHHA OCHIAMOUHOU
nepeMeHHOH Sy
X1+2x2+3x3+4x4+81:25.

Tlepemennas S; HeoTpHuaTesbHA M COOTBETCTBYeT PA3HOCTU fpaBo#l
neBoit uyacreili B HepaBeHcTBe (4.1). AHajlOrHYHO HEpPaBEHCTBO BHZ

Qxl+X2_“3x;3>12

MO?KHO N1peofpa3’oBaTh B paBeHCTBO i1yTeM BpegeHHs HSObITOUHON nepe:
MeHHoH S,
2x1+%x,—3x;—S,=12.
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Chnenyer noluepKHYTb, YTO LOMOJIHUTE/bHble [lepeMeHHble CTOJb »Ke
1e06X0MMBl, KaK M KCXOJHEIe nepeMeHHble 3ajayd. [loNonHMTenbHbIe
1epeMeEHHble MOTYT TNPUHUMATb MNOJOXHUTE/NbHLIE 3HAYEHHS, a HX 3Ha-
1eHV] B ONTHMAJbHOM pellleHHH MO3BOJAIOT CYIUTh O TOM, ABIAIOTCS JIH
DIpaHHYeHUs B BHIe HEPaBEHCTB aQKMueHbIMU.

4.3.2. TlpeoOpa3oBaHWE HeOrpaHHYeHHBIX
N0 3HaKy NepeMeHHbIX

B HekoTOpbIX C/lyuafix BO3HHKaeT HeOO6XOAUMOCTb PACCMOTpEHHS
repeMeHHbIX, MPUHUMAIOUIUX KAk TMOJIOXKUTeJbHble, TaK U OTpHIAaTeNb-
Hble 3HaueHWsd. [TOoCKOJMbKY nepemeHHble 3agaun JI[1 B craHaapTHOH
hopme npeanosaraloTCA HEOTPUIATENbHLIMU, HEOTPAHHUYEHIIbIe nepe-
MeHHblE CJieflyeT 3aMeHUTb PAa3HOCThIO IBYX HeoTpuuaTenbHulX. Hanpu-
Mep, ecJil §; — HeOrpaHWYeHHasl [epeMeHHas, TO IlcClioJdb3yerca cCJie-
ayolllaa 3aMeHa nepeMeHHBIX

$;, =8 —s7, s =0, s;=0.

3Havyedve s, MOXeT ObiTb NOJOXMMTENLHBIM IJIH OTpHIlATEeNbLHBIM B 3a-
BHCHMOCTH OT COOTHOLLEHHSi BeNWUYHH §] H §7.

Jna wamocTpaunu paccMoTpHM caeayiouiyio 3alauy J1I1, sanncau-
HyI0 B HecraHaapTHo# ¢opwme.

fpumep 4.5
Makcumusuposats Z==x,—2x,+3x,
fpM OrpaHHYeHHAX X+ Xo+ x5<7, (4.2)
Xy—Xo+ X322, . (4.3)
Bx;—xy3—2x3=—D0, (4.4)
X1, X.=0, .

Tne x,-— [epeMeHHasd, He orpaHildeHHas [0 3HAKY.

[IpeobpasyeM 3Ty 3agayy K CTaHLapTHoil dope.

I. 3amMeHuUM x3 Ha Xx,—x,, rie x,, x,=0.

2. ¥YMHOXuUM obOe wacTu ypasHenusa (4.4) nHa —I1.

3. BBenem nonoaHuTesbHbBIE nepemMeHHble Xy U X; B OTpPaHUUYCHUS
{4.2) 1 (4.3) COOTBETCTBEHHO.

4. I'lpunumeM HYJ1IeBOH Ko3(ppHLIKEHT nepeMeHHbIM X H X,, LeJeBast
QyHKIIMA NPU ITOM He MEHSETCH.
Takum obpasom, paccmarpuBaemasi 3ajlaya CBOJAMTCA K CJjedytollleit
sanaue JI[1 B crangaptHoil ¢opme:

MaKCHMH3HpoOBaTh Z=Xx,—2x,+3x,—3X,
npPH OTPAHUYEHHAX XX+ X,—X;HXe=7,
Xy—Xot Xy—Xy—X:=2,
— 3x;+x,+2x,—2x,=5,
X1y X2y Xgy Xpy Xa, X220



JAMHEHRHOE NPOFPAMMMWPOBAHHE 161

Hcnoabsya crannapthyo dopmy sanauu JIIT B matpHuHBIX 0603HA-
YEeHHAX:

MaKCHMH3HpPOBATbL Z=C¢CX

Ipu orpaHvyeHusax Ax=b, x=0,
MOKHO cpopMyNHPOBATE OCHOBHBEIE OipeJeseHdusl CACAYIOM UM 00pa3oM.
1. Honycmumoe pewernue npeacrasiaser coOoll HeOTpHUATELHbIHN
BEKTOP X, AJISI KOTOPOIro BblMOJHSFOTCA orpaHudednss Ax=b.
2. Honycmumas obracme, o6o3HauaeMas depes S, COCTOMT H3 BCeX
JONYCTHMBIX perenuil. PopmansHo 3TO onpeleseHye MOXKHO 3alHUCaTh
B cJaeQymomemM BHIE:

S={xlAx=b, x=0j}.

Ecau mponycrumas obmacts S nycra, sagaua JIIT HaseiBaerca npomuso-
perusoti.

3. OnmumaarbHAbim peweHuesm Ha3bIBAeTCHd TaKoH ACHYCTHMBIH BeK-
TOp X°, AJI1 KOTOPOro COOTBETCTBYIOlLee eMy 3HadeHdHe uesesod (yHK-
uuu (cx®) Oonsbuie, yeM s JHOOOTO JApPYroro ROMNYyCIHMOI'O pelIeHMs.
Takum 0oGpasoM, BeKTOP x° SIBJIAETCS ONTHMAJIbHBIM peuleHlev 3a31adyd
TOTAA U TOJALKO TOTRA, KOraa x° € S u cx’=cx nJst Bcex Y€ S

4. OnmumaavHoe 3rauerue 3anaud JII1 npeicrapasier snadenue ile-
neBoil QYHKLHH, COOTBETCTBYIOLLEE ONTHMAJTbHOMY peledHuso. Eciu
Z° — onTHMaJbHOe 3HaueHue, TO Z®=cx".

5. HeeduncmeeHHOCMS ORMUMAABHO20 pelleHHsa. B Tou cayuae,
Kkorpa 3agava JIIT uMmeer GoJsiee OAHOIC ONTUMAJNBLHOTO pPeElLEeHHs, TOBO-
PAT, YTO Y Hee HMEIOTCH pasaudrsie onmumasehste peuerud. [Ipn sTom
cyuiecTpyeT GoJsiee ORHOTO AOMNYCTHUMOTO DELlIeHHs CO 3HaYeHHAMH Lese-
Bofi DYHKUWH, PaBHBIMH ONTHMalbHOMY (Z°).

6. Edurcmserrocmb onmumyma. OBOPAT, UTO ONTHMANLHOE penie-
nue 3apaun JII1 eOuncmgenno, ecnn He cyulecTByer APYTHX ONTHMAaJb-
HBbIX pelleHH.

7. Heoepanuuennsili onmumym. B toM cnyuae, Korza sasaua JHI He
oBJafaeT KOHEUYHBIM ONTHUMYMOM (T. €. max Z—»-oco HJH min Z—-—oo),
rOBOpPSIT, UTO 3akaya HUMeeT HeO2PaHUYCHHbIL OIUTUuMyYM.

4.4. OcHOBBI CMMILJIEKC-METOa

Paccmorpum obmyso 3amagy JIIT ¢ /7 orpaHdueHussMdH H n nepemeH-
HBIMH, 3alHCAaHHYIO B CcTaHAapTHoOH ¢dopme

MAKCHMH3HPOBaTh Z=CXy+CaXat...+Cox,
NpH OFPaHHUEHHAX QuiX¥1+aQraXe—t...4a1,x,=0by,
a21x1+aggx2+...+a2nxn=bg. .

Am1X1 Tt QmaXat ... 10, Y, =bm,
X1, Xgy, ooy X,2=0.

6 M 1828
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Kak npaeuno, Ydcs0 ypasHeHuil 3ajauy MeHbLUIE YHC/Ia NepeMeHHbIX
(T. e. m<<n), N1C3TOMY MHOMKECTBO €€ AONYCTHMBIX PellleHni GecKoHeuHO.
CnexoBarennHo, BEHOOP HAWJYULIEro AONYCTHMOIC DelleHHs], MaKCHMH-
supyoulero Z, HETpUBHAaJIEH.

M3BecTeH xkJaccuueCKHH METOA pelleHHsi CHCTeM JIMHeHHEIX ypas-
HeHnit, HaseiBaeMmuiil memodom Iaycca — XopOara (CM. NpuNOKeHHe
B). OcuoBHan uAes 3Toro Merojla COCTOWT B CBEAEHHH CHCTEMEL M ypase-
HEHHH C 71 HEM3BECTHBIMH K KOHOHUHECKOMY WJIH CmyneHuamomy eudy
MPH MOMOILH JIEMEHTAPHEIX oNepauMi Hajx ctpoKamu. Ilpu ucnonpso-
BaHHW NEPBLIX M NepeMeHHbIX (X1, ..., X,,) KAHOHUUYECKasi CHCTEMa HMeeT
CACAYIOIIHI BHA

70 N TAPIE S Fay Xt . + Ak, = by,
Xr4Qr, mt1Xpit oo +Ersxs + .. +_(_1,ux,, :E’_rs (Sl)

X +Em mi Xyt e +Emsxs .o Ak =1b,.
[lepemenumie x,, ..., X,,, BXOAflUl{E C eIUHHIHBIMH Ko3ddHUHEHTaMH

TOJIBKO B OJIHO YyPaBHeHHe CHCTeMbl H C HYJIeBbIMH — B OCTaJsibHble, Ha-
3pIBAOTCA Oa3uckbimu WM 3aeucumeisiy. B KAHOHHYECKOH CHCTeMe
KaXKA0MY YDPaBHEHHI0 COCTBETCTBYeT [oBio OAHA Oa3HCHas mnepeMeH-
nHasi. OcranbHEe n—#11 NEepeMeHHBIX (X, 1, ..., X,) Ha3LIBAIOTCA Heba-
SUCHbIMU WU HE3Q6UCUMbIMU  TIEDEMEHHBIMH.

I'lpu 3anucH cUCTeMbl B KAHOHUYECKOM BHJAE BCE ee pPeIneHHsT MOXKHO
NOJMYUYHTDb, MPHCBANBas HE3aBHCHMLIM NMepeMeHHbIM IMPOH3BOJbHBIE 3Ha-
ueHda U peulas 3areM noJydaloulyocss KaHOHHYECKYI0 CHCTeEMY OTHOCH-
TE€JbHO 3aBUCHMBIX nepemeHHbiX. Jlyia npHBefeHHsA CHCTEMBbl K KaHOHH-
YECKOMY BHAY MOMHO HCIIOJNB30BaThb [Ba THNA JJIEMEHTAPHBIX oOlepa-
LHH Hal CTPOKaMH.

1. ¥YMHOKenHe MmoGoro ypaBHEHHs cHCTeMbl Ha TTOIOXKHTENBbHOE HJIH
OTPHILATEJILHOE 4HCa0.

2. IlpubaBrienue x Mo60My ypaBHeHHIO APYTOTO ypaBHEHHA CHCTe-
Mbl, YMHOXEHHOTO Ha MOJIOKHUTEJbHOE HJH OTPHUATEeJbHOE HYHCJIO.

Onpenenenue

Iremenmaproe npeobpasosarue mpeAcTaBaser coboft mocaeioBare-
JIbHOCTh 3JEMEHTAPHBbIX oOfliepalluil HajJl CTpoKaMH, B pe3yJbTaTe KOTO-
POl KO3(DpHIHEHT NpU HeKOTOPOH nepeMeHHON CTAHOBUTCS paBHBIM
eJuHHIe B ORHOM H3 ypaBHEHHUH CHCTEeMBl H HYJIEM B OCTAJILHBIX ypas-
HeNHAX.

Onpenenenue

Basucneim pewenuem cucTemMbl B KaHOHHYECKOM BHJE HasblBaeTcs
peuleHHe, MOJYYeHHOE NPpH HyJ/eBulX 3HadeHHAX HeGasHCHBIX Ilepe-
MEHHBIX.

Hanpuwmep, B cucreme (S1) omHo U3 GasHCHEIX pewleHnit 3anaercs
Kak Xx;==by, ..., xm=bm, xm+1="'=xn-:0' Ecau b1y ooy b, K TOMY

HE NEOTPHUATENBHBL, 1O NMOJIYYEHHOE pellenye Ha3hiBAeTCA RONYCTUMbIM
Ga3suCHRIM DelleHuewM.
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Onpeaesenne

ba3ucroe pewernue dasbiBaeTca ZONYCTHMBIM 6a3UCHBIM pelleHHeM,
eCAH 3HaYeHUs BXOAAIMHX B 1Hero 6asHcHBIX NepeMeHHLIX HEeOTpHIa-
reJbHEI.

B cucreme (S1) ans ymo6erBa 3andcd B KauecTBe 6a3HCHBIX HC-
NOJB3YIOTCS IlepBbie m llepeMeHHBIX. B pelcrBUTeNbHOCTH AN [OJYy-
JeHUs] KAHOHHUECKOH CHCTEeMEI ypasHeHMH U 6a3UCHOrO pelleHus Jrobbie
7 U3 n lepeMeHHbIX MOXKHO BoiGpaTk B Kadectse Ha3ucHbIX 3IDTO o3Ha-
yaeT, 4YTO MAKCHMAaJbHOe 4YHCJ0 OasucHbIX peutenuit 3agauu JI1 ¢ m
OrpaHUYEeHHSIMH U n NepeMeHHBLIMU, 3allUCaHHOH B CTaHAapTHOH dopme,
KOHEUHO H Bbipaxkaercs cJaenyouiiM obpasom:

‘n )__ nl
(m, T ml(n—m)1
Kaxxnoe aonyctumoe Oa3HCHoe peuleHHe To OnNpejesieHHIo siBJisieTcs
5a3ucHeM peileHdeM. CliefiosaresibHO, MaKCHMAaJIbHOE YHCJIO AONYCTH-
MbIX 6a3HCHBIX pelleHHH TaKKe OrpaHH4eHO IpUBEeNeHHOH BeNHYHHOH.
B xkouune paszxn. 4.2 ykasbiBanoCh, 4TO ecaM 3ajgaua JII1 obnanaer
ONTHUMAaJIbHBIM pelleddem, TO Xota Obl O/lHa U3 BepuluH A0NYyCTHMOH o6-
nactTu ontumananHa. MoxHo JoKasarte, 4TO Jjobasi BepuliHa RONYyCTUMOR
>6/1acTH COOTBETCTBYET HEKOTOPOMY JAONYCTHMCMY pELIEHHIO CHCTEMBb!
srpanvyeduid. [losTomy onTHmanbHoe peuleHue 3agaud JII1 moxHo
HaliTH nyTem nepefopa AONYCTHUMBIX Oa3sHCHLIX pelleduil. Takoit npo-
liecc OyAeT KOHEYHBIM, TMOCKOJbKY YHCJIO HOMYCTUMBIX OasHUCHbLIX pe-

L1 n
JIeHHH HE€ MNPpEeBOCXOAWUT BeJHYHUHbI (m)

HMuTyuTusHbBIH 1OAXOA K peuleHHto 3ajnauu JII1, o6nanarmouieit ontu-
vaJlbHbIM pellleHHeM, COCTOWT B HaXOCXKAEeHHH NMpH nomollu merola Ia-
ycca — KopllaHa Bcex BO3MOXKHBIX HNONYCTHUMBIX OAa3MCHBIX peuleHHi
H nocneaywoouleM BblOoOpe pelleHHsi, KOTOpOMY COOTBETCTBYET HauJsyu-
Hee 3HauyeHWe 1eneBod (dyHrRuudu. OpaHako npd peuledndu 3agau JIIT
cumnaexc-memod okaspipaercs Oosee 3(pPeKTHBHBIM, TaK KaK IpPH 3TOM
AHAJIM3UPYETCs JIHWb 4YacTb BCeX JAONYCTHMBIX O6a3HCHBIX pelleHHH.
Huxe npusozuTca noapob6Hoe ONHCAHHE CHMIJIEKC-METOAA.

Cumnnexc-meror paspaGoran Jx. Hanuurom. OH npeacTrasiaser
000 HTepaTHBHYIO MpoleAypy peweHda sasady JI[I, sanucaHuHbix B
>ranfaprtHoil dopme. IIpu atom Tpebyercs, uTo6Bl CcHCTeMa OrpaHHde-
HUll-paBeHCcTB Obljla NpHUBeJeHa K KaHCHHYECKOMY BHAY, 4YTO AaeT BO3-
MOXKHOCTb JIETKO HaXOAHWTH AoNycTHMoOe 6a3HCHOe pellleHHe. AJIFOpHTM
CHMILJIEKC-METOAA BKJrOUYAET CJefylolllHe OCHOBHBIE Hlaru:

I. Buibop HaganbHOro aonycTuMoro 6a3sMCHOTO pelleHHs .

2. [Tepexon OT HaualbHOTO pelleHHs K Apyromy JAornycrumomy Oa-
3UCHOMY peLIeHHI0 C JIYUullHM 3HaueHHeMm ueseBoil dyHxuuu. Ha stom
iare MCKJAIOUAIOTCH H3 pacCMOTpeHHUs1 BCe ApollycTHMble 6a3vCHbiE pe-
1IeHHsl, KOTOphie XyXKe Tekyuiero peweddsa. B cuay srtoro obcros-
renbCTBa CHMINIEKC-METOA ropasio 3¢dekTHBHee YIOMAHYTOrO BbIle
<NpAMOro» LOAXOAA K peienuio sagau JIIT.

Foale



164 FJIABA 4

3. ITponomxeHue morcka AOMYCTUMBIX Oa3UCHBIX peunleHHil, ynayd-
IIarnIHX 3Hadende uUeneBoi ¢yHKUHH. Eciad HekoTopoe JolnycTHmoe
0asucHOe pellleHHe HeJMb3S1 YJAYUIIWTh, OHO SABJfAETCS ONTHMAaJILHLBIM,
M aJrOpUTM CHMILJIEKC-MeTOAA 3apepluaer cBoOw pabory.

PaccemoTpum uiar 2 cuMIlieKc-MeTORa B TNpeANojickeHdH, uTo 6a-
3HCHOe pellleHHe, 3alaBaemoe cucremoit (S1), Aomycrumo. Ilycte fgo-
nycTumoe OasvcHOe pelleHHe 3alaHO B CJeAYIOULeM BUME:

BasucHoie nepemennne x;,=5b;>=0, i=1,2, ..., m,
HebBaaucHoe nepemensnle x;=0, j=m+-1, ...,n.

MHuoxecTBO 6a3nCHBIX NepeMeHHbIX HasbiBaercs 6a3ucom W obo3Ha-

yaeTcsi yepes xp. BexkTop KOa(pdHLHeHTOB NpH Ga3vCHBIX TlepeMeHHbBIX
obo3Hauaercsi yepe3 cg. [las wauanbHOro 6asuca

Xg= (X1, «v -y Xp)s Cg=1AC1s v+, Cp)-

[TockonbKky HeGa3HCHBIE NepeMeHHble PABHB HYJ/O, 3HaYeHHE 1eJeBoH

(pyHKUHH Z, COOTBETCTBYIOLLEE HAYAJBHOMY JAONYCTHMOMY O6a3HCHOMY
pelleHHo, PaBHO

Z=CBXB= 01—5-1—,[_ s .. +Cm_6m.

Cumniekc-MeTol JaeT BO3MOXHOCTh HNPOBEPHTE CYIIECTBOBaHHE JomMyc-
THMOI'0 6a3HCHOTO pellleHHs C 60abMIMM 3HaueHueM Z. Las aToro cha-
yasja NMPOBOAMTCH IIpPOBepKa ONTHMAaJBHOCTH paccMaTpuUBaeMoro pelie-
Husi. Ecav OHO He ONTHUMAaJIbHO, CHMIJIEKC-METOJ MO3BOJSET MepeiTH
K cmexcHoMmY donycmumomy Oa3uCHOMY peliehuto ¢ GOJNBILUM (UJAW 10
KpalHell mepe He MeHbUIHM) 3HadeHuem Z.

OnpeneneHue

Cuescroe donycmumoe 6a3UCHOe peuierue OTIHYAeTCA OT paccMaTpH-
BAaeMOr0 TOJMbKO OJAHOH 0a3uCHOH mNepeMeHHOH.

Jaa noayyeHHsi CMEXHOIo AONYyCTUMOro 6asuCcHOro pemieHHs CHMI-
JleKc-MeToJl ipeBpaulaeT oaHy H3 6a3HCHBIX llepeMeHHBIX B HeGasHUCHYIO
M BBOJUT OJHY H3 HeGa3UCHHIX MepeMeHHHIX B 6asuc. Heobxomumo
BeiOparb 6asHCcHyi0 H HeOa3HCHYIO [epeMeHHbie Taxk, uyToOul 3aMeHa
ONHON M3 HHX Ha ApPYTYIO 1aBaja MakCuMaJbHOE MpHpalleHHe 1enesBon
(PYHKLHHU.

B mo6oM ponyctumMom 0asHCHOM pellleHHH Oa3ucHbie MepemernHbie
NMOJIOKUTENbHEI, a HeGasucHble paBHbl Hymo. ClerosarenbHo, npespa-
neHue HeOa3ucHOH mepeMeHHOH B 6a3sHCHYIO NPHBOAHT K YBEJUUEHHIO
ee 3HAUEHHUS OT HYJIA A0 HEKOTOPOH MOJNIOXKHTEeNLHOH BeJHYHHbI. BBO-
IHMasa B 0asHcC nepemeHHas ROJ/DKHa JaBaTh yJydyuleHHe 3HaueHus Z.
s ebibopa BeOAMMON B 6asuc NMepeMeHHOH cleiyeT NpHUCBOWTL HeDa-
3UCHOU NepeMeHHOH 3HaueHHe, paBHoe eMHHIE, H BLIYHCAHTE H3MeHe-
HHe LeJeBOR (yHKUMH.

Adas  wanocTpauuu  paccMOTPHM  HeBa3HCHYIO NepeMeHHYIo  X,.
[lycre efl npucBOeHo 3HayeHHe, paBHOE eRMHHIE; HCCJeLyeM MNoJyyae-
MOe IIpH 3TOM H3MeHeHHe neneBoil PyHKRUWH. 3aMeTHM cHadaJja, 4To,
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MOCKOJLKY PACCMATPHBAIOTCS TOJbKO CMeX{Hble JOMyCTHUMble OasHCHbIC
peuleHHa, OcCTalbHbe OasucHbie TepeMeHHbie To-NpeXXHemy pPaBHBI Hy-
0, Tak 4uTo cucreMy (S1) MOXKHO mepernucaTs B CJAENYIOUleM BHIE:

Xy -+ Eux: = E;n
Xr +_ar.sx.r = _Er * {82]

'tﬂl + amsxs = bm'
M3 cucrems! (S2) npu Bospactanuu x, ot 0 Ao | nonyuyaeMm HOBoe pelIeHHE

x;=b;—a;, (=1, ...,m,
x,=1, x,=0, j=m41, ..., n, j5=s.
Hosoe 3sunauenue nenesoll yHKUHH paBHO

Z= '_gl ¢; (b;—a;g) + ¢,

O6o3HaunMm Uepes ¢, lpupauleHue peaudrinl Z, noayyalolleecs NpH yBe-
JH4YeHHH 3HAaYeHHa X, Ha elHHHuy. Tarkum obpasom,

¢, = HoBoe snauenne Z—Crapoe 3HaueHHe Z =
L _ — m —
= _Z] c;(b;—a;)+cg— ,El cib; =
= =

—eo— 3 ciae (45

BeauwunHa ¢, HasbiBaeTCsl oOmHocumeabHod oyerkorld HebGa3ucHOH
NepeMeHHOl X,, TOrga KakK C, FIBJfieTCA HCXONHOH OLEHKOHW X, B Ueje-

poii pyHruMKH. Ecau ¢, =0, TO MOKHC A06HTHCA YREJIHUYEHHA 3HAUEHHS
nenesofl GyHKuHH Z, BBOAA NepeMeHHyo x, B 6asuc. Y paeHeHHe (4.5),
olpeleNsloliee OTHOCHTEJbHYIO OlleHKY, H3BeCTHO [MOA HasBaHHeMm
nPaBUAR CKAAAPHO20 NPOU3EEOCHUSL.

Mpasuio CKansipHOTO [POM3BENCHUA

OtHocuTeNbHasA oleHKa HeGasHCHOM MepeMeHHON x;, o603Hayaemasn

yepes ¢j, paBHa

—

rile Cz COOTBETCTBYET OlleHKam 0asHCcHHIX NepeMeHHBIX, a P; npencras-
Jsaer coboii j-it croJabel, B KaHOHHYECKOH CHCTeMe, COOTBETCTBYOLLEH
paccmarpusaemomy Oasucy.
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Ycnorve OonTUMAJILHOCTHU

Ecau oTHocHTenbHble OHEHKH HeGa3HCHBIX IIepeMeHHBIX IONycCTH-
MOro 06a3uCHOrO pelleHusl 3aJaYd  MaKCHMHBAUHH  OMmpuyaiieabrbi
HAW paeHbl HYyAr0, TO pellleHHe ONTHMAaJbHO.

fcho, uto ecau ¢;<0 Ajs BceX HeGa3sHCHBIX NepeMeHHBIX, TO MoGoMy
CMEXHOMY AONYCTUMOMY Ga3sHCHOMY pellleHHI0 COOTBETCTBYET 3Haue:
HHe 1eseBOl PYHKUMH, He NpeBocXopsiliiee yKe AOCTHIHYToro. OTCioAs
caelyeT, UTO B pacCMaTpHBaeMOHd TOUYKe HMEeTCs JOKAaJbHBIH MaKCH-
MyM. [TockonbKy nenesas GYHKUHA Z JHHEHHA, JJOKaJAbHBI MAKCHMYM
CcoBllaflaeT C TIJ100aJLHBIM.

C uennio IMOsCHEHHS MNPEANONOKHM, 4YTO c,—max ¢;=>0 u, cneno-
BaTeJIbHO, HaYyaJbHOE AOMycTHMOe 6a3HCHOE pelleHHe HeOlTHMAaJbHO.

ITockonbky BeJHMUHHA C; MOJOCXKHTENbHA, IIPH YyBeJHYeHHH 3Ha4YyeHHS

HeGa3uCcHON NepeMeHHOH X, Ha efHHULY Z BO3pacraeT Ha ¢,. Yem Gonb-
e ysenduyeHHe 3HA4YeHHs X, TeM OoJibllie MpHpalleHHe BeJHYHHB Z,
NO3TOMY HeoOXOAMMO, uTOOb! 3HAYEHHEe X, OBIJIO BO3MOXKHO OOJIbLIHM.
C mpyrofi CTOPOHBI, NTPH yBeJHYEHHHU X, 3HAYEHHA OCTAJIbHbIX Oa3HCHBIX
nepeMeHHbLIX TaK»Ke MEHSIIOTCSI, H UX HOBbie 3HAUEHUsl HAXOIATCA H:Z
cucremser (S2):

x;=b,—a;x, i=1,..., m. (4.6)
Ecnu ‘a;,<<0, To X, Bo3pacTaer BMeCTE C X,, a NpH a,,=0 3HaueHue X,
e menserca. Oanako ecnu aq,,>>0, nepemerHas x; yObiBaeT ¢ pOCTOM X,
H CTAHOBHUTCHA OTPHUATENbHOIl MpH HeOTpAHHUYEHHOM YBEeJNUUYEHHH X,

a peileHHe — HeAONYCTHMbIM. [akuMm o6pasoM, MakCHMAaJbHOE IOMYyC-
THMOe 3HaueHHe X, OnpelessieTCl CJeAyiOUlHM TIPABHJIOM:

max x,= min [b,/a,,l. (4.7)
Eis =0
HyCTb ) —Er/Ers = min [77;'/61'.1]'
aj¢>0

CrneposaTenbHO, NPH YBeJHUEHHH X, A0 b,/a,; 6asucHas nepeMeHHas X,
nepBoil cpeAH OasHCHBIX NepeMeHHbiXx oOpauiaercss B HyJb H 3aMEHfeTcs
B Oasuce nepemedHoil Xx,. [TepemeHnas x, CTaHOBUTCA HOBOH 6a3HCHOF
nepeMeHHoll B r-fi CTpOKe, NpHYEM HOBOE AONYCTHMOE Da3sHCHOE pelile-
HHUE HMeeT BHI

x;=b;—a,, (b,/a,;) npu Bcex i, (4.8)

x.s':br/arm

X; == 0 gua Bcex ocTalibHBIX HeGA3UCHLIX NEpPEMEHHBIX,
f=m4-1, ..., n, jF&=s.

[Tockoabky npH yBelnHYeHHH X, Ha eldHULy npupallenve Z COCTaB-
JaeT Cg, AJA HOBOTO peurenus oflllee npupaiieHHe Z paBHO

( cs) (b,/a,5) > 0.
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Y paBienue (4.7), Ha OCHOBaHHH KOTOPOTO OINpEAeNAsAOTC Ga3nCHBIe
repeMeHHbie, BbIBOAHMBIE W3 0a3uca, HOCHT Ha3BaHUE MNpACUAG MUHU-
maavHoeo omioweHus. TlpHn nenonp3oBaHHH CHMIJIEKC-METOAA BBIYMC-
JICHHE OTHOCHTeJIbHBIX OLEeHOK BceX He0a3HCHBIX IlepEMEHHBIX TeKy-
1 ero JonycruMoro 6asHcHoro pewenus (4 8) U npoBepKa e€ro olnTHMAaJ b-
HOCTH I[IPOBOMASAITCST A0 TeX MNop, IoKa He GYAYT BHINOJHEHB! YCJIOBHA
ONTHMAJIBHOCTH.

[IpounnwocTpupyem Tenepb Ha MpUMepe OCHOBHBIE ILAFH CHMILJIEKC-
aaropuTMa.

Npumep 4.6
Hcnonbsyem cumniaekc-MeTol] sl pelueHusa CJAeAylomien 3aXauu:

MaKCHMH3HpoBaThL Z=3x,-+2x,
npH OTrpaHHYEHHUs X —Xx;+2x; =<4,
3x:+2x, =14,
Xy — X2 <_31
x; =0, x,=0.

[TpuBeneHHe sanaud K craHzapTHoH opMe NpH IOMOLIH AONOJHHTE N b-
HBIX (epeMeHHBIX 1aeT:

MaKcHMH3HpoBaTth Z=3x,}+2x;
NpH OTPaHUYEHHAX —X;-+2x,+x3=—4,
3x-F2x,+x,=14,
X1—Xat+x5,—=23,
x12=20, x,>=0, x,220, x,>=0, x,2=0.

B nmonycrumMoMm 6asHCHOM pellleHHH CHCTeMbl ypasBHEeHHH B KaHOHH4e-
CKOM BHUJe 6Ga3HCHBIMH NEepeMeHHbIMH SIBJISIIOTCH X3, X, H Xg. [locaeno-
BaTeJIbHBIE HTEepauHH CHMIJIEKC-MeTOAa YRoOHO TIPEACTaBHTL B KOM-
NMaKTHOM BHZAE, HCNOJb3ys TabJHIly XJs 3arndcy orpaHudeHul U 1esesoi
dyrxkuuu. Ilpu >ToM BCcoMoOTraTesibHBIE BBEIUMCJIEHHA  (Hanpumep,
C HCIOJIb3CBaHUEM IlIpaBHUJia CKaJIAPHOIO NPOU3BEJAEHHsl, TIPaBH/Ia MH-
HHUMaJIbHOI'O OTHOWIEHHSI W 3JIeMeHTapHBIX I[peoOpasoBanHvb) MOXKHg
NMPOBORAHTE HPH MNOMOIILH CTAaHRAPTHLIX npouenyp. Mcnone3osanue Ttat-
JHYHOH (POpME! 3anHcH AejlaeT CHUMIIJIEKC-MeTod boJiee YAOOHBIM U 3¢b-
bekTHBHBIM NIpH peanusanuu Ha IDBM.

DJaeMeHThl TaGJHl, TpPeACTaBJsiioT CoGoll KosddHIHEeHTH 3anaay
(B Tabn. 1 codep:KUTCS HavasJbHOE AONYyCTHMOe Ga3uCHOe pPellueHHe Ans
npuMmepa 4.6). 3ameTdM, uTe T Ka»KJAOTO OTPaHHYEHHS 3aluvcCany
JULbL KOa(pdHUHEeHTH NpH BXOAAULHX B Hero nepeMeHHulX. Kosdxpp-
IIMeHTH! 11eqeBOH (PYHKIHH ¢; HaxORATCS Hal KOosppuIUeHTaMH Coor-
BETCTBYIOUIHX HM TepeMeHHbIX X;. [loHarne 6asuc obo3HaYaeT CoOBO-
KYTHOCTb 0a3UCHbIX TIepeMeHHbIX HauaJbHoi# TabJuuu (X, IJs1 OTpaHup-
geHud 1, x, AJI OrpaHvuYeHds 2 W X; AJA orpanvdenns 3), a CHMBOJION
¢p 0003HaueHa COBOKYIIHOCTHL 3HAauYeHHHA OLEHOK lepeMeHHLIX ¢; 0asuca,
M3 TtaBn. 1 nerko HaxoAUTCs HauaJbHoe AoNyCTHMoe 6asuCHoe pelile-
Hie: xg=4, x,=14, x,=3, x;=x,=0. 3vauenue Lesesoll PyHKUHU Z
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sajllaeTcsi CKaJpHBIM [IpOHU3BEAEHHEM BEKTODPA Cz H BEKTOpa NpaBbIX
yacre#t ypaBHeHUH:

4
Z=(0, 0, 0) (14>=0.
3

Jlna nposepkH onTHManbHOCTH HalAeHHOTO AOoNYyCTHMOro 6a3HCHOTO
pPeilieH’A CcJeAyeT BbIYHCIHTL OTHOCHTEJbHLIE OIIEHKH MepeMeHHbBIX
(MoJp3ysACh NMPaBWJOM CKaJSIPHOIC IMpoOu3BeleHHs). 3amMeTHM, 4TO OT-

HOCHUTENbHBIE OLEHKH Ca, C4, €5 OVIAYT HYJIEBBIMH, IMOCKOJBKY COOTBETCT-
BylolllHe nepeMennnie — 6asucHbie. HebGasucHble nmepeMeHHBie X; H X,

Tabauya 1
<
3 2 0 0 0
Cp Basuce X, X, Xq X, X fMacToaHnbe
0 X -1 2 L 0 0 4
Y X4 3 2 0 1 0 14
0 X @ —1 Y 0 1 3
€ -cTpoxa 3 2 0 0 0 Z=0

HMEIOT IIOJIOXKHTEJNIbHEIE OTHOCHTEJNbHHe olleHkH. ClenopaTesqbHO, pac-
CMaTpHBaeMoe JomnycTHMoe OasHucHoe pelleHHe HeoNTHManphHo. Heba-
3ucHasi nepeMeHHasli x; MMeeT HaHOOJIbUIYIO OTHOCHTENbLHYIO OIEHKY,
Ne3TOMY €e cjelyeT BBeCTH B ©asuc.

[Jis onpeaeneHus rnepeMeHHoil, BBIBoAUMoH u3 Ga3uca, NpHMEH:-
eTCsl TIPAaBHJIO MHHHMAaJbHOI'O OTHOWeHHA (4.7). BuluuCaaioTCH COOT-
BETCTBYIOIIHE OTHOUIEHUA AJS BCEeX OlpaHHYEHHH C MOJOKHTEJIbHbIM
KO3(pPHLHEHTOM MpH Xi:

Homep cTpoxu Basncuan nepeMeHBan OTHowenue

1 X3 [e =]
2 X, 14/3
3 X5 3/1

3ameTHM, 4TO M/ MEPBOH CTPOKH 3TO OTHOLIEHUE HE BBIUUCJASETCS (OHO
MPHHHMARTCA DPAaBHBIM ©0), NOCKOJBLKY KOIPOhHUHEHT NpU X; B cTPpoKe |
OTpHLATENEH. IDTO 03HAYaeT, YTO MOMHO HEOTPAHWUYEHHO YBeJHUYHBAThL
X, IpUYEM NPH ITOM 3HAYEHHE X3 OCTAETCS NOJIOXKHUTENbHBIM. C ApYyTrof
CTOPOHBI, U3 3HAaueHHs 14/3 AJs1 OTHOLIEHUsI BO BTOPOil CTPOKe CJefyerT,
9TO X, CTAHET PaBHBIM HYJIIO [PHU Bo3pacTanumn x; 40 14/3. AHaNOTHUHO
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ecJIM X; BO3pacreT RO 3, TO X, OOpPAaTHTCA B HYJb. Munumaasnoe otio-
lieHHe paBHO 3, NO3TOMY INPH Bo3pacraHdd x; or 0 10 3 nepBoH cpeji
Ga3uCHBIX TIEPEMEHHBIX OOPATHTCH B HYJb X ; OHa 3aMCHHICA B Gaznce
nepeMeHHON X;. TpeTbsl CTPOKA HasbiBaeTCs 8e0yLyctt ctnporolt, i Ko
(UL UEeHT NPH X; B BEAYyLEH CTPOKEe HAa3bIBAETCH 8COYlUiM SACMCIIINOM
(B TaGs. 1 on oOBelleH KPYKKOM). DJeMeHTapHOe NpeoOpasopanie npi-
BOJAUT K CHCIeMe C HOBbIMH 0a3UCHBIMH NEepeMEeHHBIMH Xi, X; W Xi:

1) npu6GaBUTEL BEAYIYIO CTPOKY (CTPOKY 3) K 1nepBoil, YTOOh HCKJIO-
UHTbL TIEDEMEHHYIO Xi;

2) YVMHOXKHUTE BERYULYIO CTPOKY Ha (—3) U npubasuTL e KO nropoll
cTpoke, uTOObl HCKJIIOYHTbL Xj.

s nposBepKH ONTHMAJABLHOCTH TTOJYYEHHOTO B TadJa. 2 AONYCTIIMOry
Ga3HCHOIo pelleHHs] HeOOXOAHMO BBIYUCJIHTh BEKTOP OTHOCHTEJDLIILIX

OLLEHOK (CTPOKY ¢). DTO MONKHO BBINOJHHTE, MOML3YACH NPABHUIOM

cKaJiipHoro npoussenenns. C Apyrofl CTOPoHBI, HOBYIO CTPOKY ¢ MOXKIIO
BBIUHCJINTh, NPpUMEHAS 3JIEMeHTapHoe npecbpascpanie OTHOCHTeNbHAsA

Tabauya 2
CI
3 2 0o 0 0
Cp Baanc > X5 X3 X4 Xg MocvoAHHbE
0 Xy 0 | 1 0 1 7
0 X4 0 ® 0 1 -3 5
C~crTpoxa 0 5 0 ¢ -3 Z =9

olleHKa rnmepeMeHHOH X; JoaxKHa ObiTh pagHa HYJIO, MTOCKOJABKY X; BOlILJA
B 6a3uc. PaBeHCTBa HYJIFO MOXHO XOOHMTBCS, VMHOXKAsA TPETBIO CTPOKY

Ha —3 ¥ npubasJas ee K cTpoke c. B pesynbTare aBTOMATHUYECKH NOJY-

qaeTcsl HoBasg CTpoKa ¢ tabi. 2.

Puc. 4.5 rpajpuuecku HAMOCTPUPYET mepexox oT Ttaba. 1 x taba. 2.
Cumsonamid ABCDE ofosHauena jonyerumasi obsacte npumepa 4.6.
[TyHKTHPHBIE [pPSIMbie COOTBETCTBYSOT 3HaueHHAM Lenesod yHKiHY
Z=3uZ=9. donycTumoe 6azHcHOe pellleHne, NpeacrasieHHoe B Tabn 1,

coocTBeTcTByeT BepwnHe A. M3 paccmorpenuss cTpokn ¢ B TaGa |
BHAHO, YTO ILJS yBeJHueHHs1 Z B 6a3UC MOXKHO BBECTH JHOOYIO H3 1l¢pe
MEHHBIX X; UJH x,. Ha puc. 4.5 BullHO, uTo yBesnueHune jro60H N3 1HNX
BbI3biBaeT POCT 3Hadenusn Z. B npenenax ponmycrtumoil o6JacCTH 3maue
HUe X; MOKHO YBeJIHYHTL He GoJlee deM Ha TpH (Touxka B). DTa sesmmunin
H cocTapJsieT MHHHMAJBHOE OTHOUIeHHe, 3aiaBaeMoe CHMIIJIEKC-MCTo-
aoMm. CrenosaTednHO, Taba. 2 coorBercTByer Toyke B na puc. 4.5.

Crpoka ¢ TtabJ. 2 Bce ellle COREPXKHT [NOJOKUTEJILHBIA SJICMCHT, 'Flt¢
VKAa3blBaeT Ha BO3MOXHOCTH BBelleHHs1 B 0asnc HeOasHCHOH iepeMcll-
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HOH Xg, yJAyulnamule#t sHavenne nenesolt ¢yskuud. [IpumeHsas rpa-
BUJIO MHHMMAALHOrO OTHOWIEHWS, HAXOAUM MHUHHMYM M3 natopa (7/1,
5/5, oo). IlepemeHHan x; JOMKHA 3aHATH MECTO Ga3UCHOH NepeMeHHO?
x,. B Tabn. 3 npencrasneso caeayolliee ronycrdMoe 6a3iCHOe pelleHHe.
NOJIy4eHHOE NOCJe BBHINOJHEHUsT 3JeMeHTapHoi onepauHu. TTocKombky

B TabJ. 3 Bce 3/JIEMEHTHI CTPOKH ¢ HEMOJIOXKHUTebHbIE, OHA ONTHMAaJbHA.
OnTAManbHOe pellleHHe HMeeT Caelyiouwdit BAL: x,=4, X,=I, x;=0,
x,=0, x,=0, a onTuManbHoe 3HaueHue Z pasHo 14. »

Tabauya 3
<

3 2 0 0 0
Cy | Basnc X X, X3 X4 X5 flocToRHHbBIR
0 X,y 0 0 1 -1 3
2 Xq 0 1 0 1 -3 1
3 X, | 0 0 : 3

G-opoxa | O 0 0 -1 0 | z=14 |

1

HeepuuncTtBedHHOCTh ONTHUMY M a. HebasucHas mepe-
MeHHas X, B TaOJs. 3 UMeeT HyJIeBYIO OTHOCHUTEJbLHYIO OUeHKY. CrelloBa-
TeJILHO, H3MeHeHHe X, He TpuBeleT K H3MeHeHWI0 3HAYEeHHs leseBoi
pynxiru. Takum oBpasom, nepemMeHHY x, MOXHO BBecTH B 0asic,
npuueM AJIs COOTBETCTBYIOULEro AONYCTHUMOro GA3HCHOTO PemeHHs 3Ha-
yepue uenepoit PyHkuuu Z takxe passo 14. Tlo onpelenenuro moGoe

Tabauya 4
i
3 2 0 0 0
cp | Bame X X, X3 X4 x5 | [locToArHme
0 X, 0 0 3 -3 1 L
2 X, 1 3 } 0 4
3 1 1 0 -1 1 ¢ 2
T-CTpOKa 0 0 0 -1 0 Z=14

LOIyCTHMOE peflieHue, A KOTOPOTO COOTBETCTBYIOUIEE 3HadeHue Z
pPaBHO ONTHMAaNbHOMY, Tak:Ke onTHManbHO. CNENOBATENBHO, B JaHHOM
cnyyae y sapaud JIII umelorcsi pasanunbie ONTHMAJbHbIE pelIEHHs.
OjHo H3 HHX MOAYuaeTcs, eCJau nepeMenHyto x, BBectd B 6asuc. Corsac-
HO MPaBuJly MHHHMAaJbHOrO OTHOLIEeHHs, 3 0asnca HeoOXOMUMO
BBIBECTH IEPEMEHHYIO X3, MPH 3TOM [OJY4Yaercs ofnTHMalbHas Tabu. 4.
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Puc 4.5. HonyctiMmaa o6aacTe 3aaaun W3 npuMepa 4.6.

E#i coorBercrByer onTuMagabHOe pelleHHe, OTJAMYHOE OT NepBoHaualib-
Horo: x,==5/2, x,=13/4, x3=0, x,=0, x,=15/4.

Hraxk, ecsnu B onTUManbHOU Ttabaulle uUmeeTcss HebasucHas nepe-
MEHHAaa C HYJEeBOH OTHOCUTENIbLHON OLEeHKOH (¢;), TO ONTUMANBHOE pe-
meHve HeeguHcrBeHHo. Ha puc. 4.5 nepexox ot tabna. 2 K taba. 3 npn
TIOMOIILM CHUMILIEKC-METOla COOTBETCTBYET ABMXKEHUIO BAOAbL pebpa BC
ronyctrumolt obnactu. [TockonbKy ueneBas byHKuua Z paBHa 3x;+
~+ 2x,, ficHO, uTO yraoBble Touku C u D, a tak»ke Bce TOUKU orpedka CD
ABJAIOTCA ONTUMAaJBHBIMU.

OcHOBHbIe LIAr¥ BHIYUCAUTEIBHOIO fnpouecca

OCHOBHBLIMH LIAraMH NPOLEeCcCa BbLIMUCJIEHHH B COOTBETCTBHM C CHUM-
TJIEKC-METOAOM B TabnuuHoi ¢dopMe NPUMEHHTENLHO K 3ajauye MAakKCH-
MH3al¥U SBIAAIOTCH CJelyloiiye.

Il ar 1. 3anucatb 3azauy B cTaHjapTtHo#l dopme.

III ar 2. 3anonHUTb NEepBOHAYANLHYK TaGAHLly C HCNOJH30BAHHEM
HauanbHOTro gonycrumoro 6asucHoro peiueHus. ([lpoueaypa orbickanuf
TAKOrQ pelleHHs ONHUCbIBAETCH HUXKe.)

Ol ar 3. BpuucaAuUTb BEKTOP OTHOCHTENBHEIX OIEHOK (CTEOKH ()
NpH NOMOLLH IIpaBUJia CKAaNAPHOro MPOU3BEAEHUS. .
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I ar 4. Ecnu Bce OIEHKH ¢; HEMOJOXKHUTENLHBIE, TeKylllee xony-
ctumoe GasnchHoe pelleHde ontUManbHoe. B NpOTHBHOM ciyuae He-
06X0AUMO BBeCTH B 0a3uc HeOA3HCHYIO NepPeMeHHYIO C HauboJblUM

3HAUEHUEM Cj.

IIar 5. OnpenesnuTb INpH NOMOILYM [pPABUNA MHHUMANBHOIO OT-
HOUIEHUS TMNepeMeHHYIO, BBIBOAMMYIO U3 {asuca,

HI ar 6. IlpumenuTs 3MeMedTapHoe npeofpa3oBaHue Aas NOJyde-
HHS1 HOBOI'O AONYCTUMOI'0 G4a3uUCHOTO pelieHHs H HOBOH Talauukb.

Ul ar 7. Bol4UCNHUTL HOBble OTHOCHTE/BHBIE OUEHKH C HCIIONL30-
BAHWEM 3JEMEHTAPHOro MNpeo6pasoBaHHs UM NpaBuaad CKaasApPHOro
npoussenenus. [lepedTd K wary 4.

Hmepayuell cuMIneKc-MeTola Ha3bIBAETCs BbIMONHEHUE 1IAaroB 4—7
onucaHHoro nponecca. Ha xax/Jofi Hrepanuu noayqawTCs Hopasa Tab-
JIHIla ¥ yJayuuleHHoe JonycTuMoe GasucHoe pelueHwe. HUucno nonycrtu-
MbIX 0a3HCHHIX pelUueHHll, MPOCMATPUBAEMbIX NPH HUCITONb30BAHUH CUM-
IeKC-MeTOAa, NpeACTaraser coO0H BAMHYIO XapPaKTepHCTHKY 3ddex-
TUBHOCTH 3TOro MeTola.

4.4.1. 3apayn MMHUMHU3ALMH

ﬂJlH pelmleHuss 3alady MHHHMH3allHH MOXKHO HCIIONB30BaTth ABa moi-
Xoja.

[Toaxon 1. Ilpeobpazosanue 3agayn MHUHUMHU3ALHY B 3KBHBA-
JMEHTHYIO 3afiadyy MaKCUMH3alUUU NMyTeM YMHOXEHHs leneBofl pyHKNHUH
Ha —1 ¥ nocjaedyMollero NpUMEHEHHS CHMIJIEKC-METOAAa K 3ajaue
MaKCHMH3AIlUH,

[MToxaxoa 2. HamomBum, 4To OTHOCHTENBHBIE OLLEHKH B CTPOKE C
NpeACTaRNAAIT U3MEHEHUE Z IpH YBeNUuyeHUH HeOGa3HCHOH nepeMeHHOM

Ha epgpHully. OTpunarensHoiii Ko3pGHIHEHT B CTPOKE ¢ YKasbiBaeT Ha
yMeHbllleHHe Z NpU YBEIUYEHHU COOTBETCTBYIOILEH HeGa3uCHOH mnepe-
mennoi. CneloRarenbHO, J18 3aJa4 MUHMMUSAUHHM B 0a3suC JAOJKHBI
BBOAMTHCS HeBa3uCHbIE NepeMeliHbie X; C OTpUNATENbHBIMH Cj, NOCKOJb-
Ky OHM yJyymaoT leaeByro ¢pyHxuuo. Ecan Bce KoadpdunrenTr B cTpo-
Ke ¢ HeoTpulaTesibHble, TeKylliee pelleHHe onTuMmanbHoe. Taxum ofpa-
30M, JUIl pelleHds 3aJad MHHUMHU3AUUH MOXHO HCNOJNBL30BATh CEMb llIa-
roB anropuTMa, HM3MEHUB m1ar 4 CUMILIEKC-MeToAa.
MoandbunuupoBauaubl il wmar 4. Ecau Bce KoahpHuMeHTsl
B CTPOKE ¢ MOJIOXKHTEJAbHBI UJIU PABHBI HYJIO, TeKyllee JoNycTumoe (Ga-
3UCHOe peileHye onTUManbHoe. B IpOTHBHOM Clnydae HeoOXO0A1UMO
BBeCTH B 0a3uc HEBA3UCHYIO NEPEMEHHYIO C HAUMEHBLIUM (T. €. OTpH-

LaTeJbHEIM H MAaKCHMAJNbHLIM [0 abCOMOTHOH BeJUYHHE) 3HAUYEeHHUEM
OTHOCHUTENbHOH OLIEHKH.

Jluteparypa.

1. Pexuneittuc I'. u ap. OnTumuzaius B TEXHUKE: B 2-X KHUTax, M. Mup, 1985.



