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VIIK 519.8

leganvd lOBUH *

HAUHAJIbHbIX BA3HC METOJOM HAHMEHbIHIHX KBAJIPATOB.
TIPAMON H JBOUCTBEHHbIU CHMIIJTEKC-METOJ

(IIpeõcragun T. Baükukko)

HJIH ONpeAelekHKA HaYyaJIbHOFO õGa3suca B 3azaye JHHEÜHOTFO IIpOorpaMMHpOBaHHA
JBAXXAbI HCMOJIbB3YETCA paHee MPEIJOXEHHbIÜ METOA HaAXOXAEHHA HEOTPHUATEJIBHOTO pe-
IIEHHA HEAOONPEAENEHHOÜ CHCTEMBI JUHEÜHBIX ypaBHeHkX. Ha mepBoM 97arme NeleBas

PpyHKUHA (C,X) IPHpaBHHBaAeTCA OMWXHAAEMOMY 3SHAUEHHIO MHHHMYMAa, Ha BTOpOM 937TAare

ee 3HaAUEHHA HE OTpaHHUYUEHBLl.
OnpenzenaeMbili TAKHM OÕpa30M HaYUaJbHblÜ Õa3ke 3ABHCHT H OT KO9PPHUHEHTOB UeNE-

BOH PYHKUHUH H HEpeAKO OKa3blBAeTCA OIITHMAaJIbHBIM.

1. Bgezenne
4

IlycTb 3azaHbl BemecrBeHHaa (mXnn)-MaTpuua A, m-BeEKTOp b H An-

BEKTODp C. Hy»>xHO HAÜTH /-BEKTOP X, pellleHHe 3aZzauk

t6 WjžE+ siriki,

Ax=b, (1)

x30

O6o3HauHM UYUepe3 Xx* OMNTMMAaJbHOE pellleHke »5TOÄ sazauu, Z*=(c, x*).
IIpu peumeHunu 3azaun (1) MeTOxOM CHMIIEKCHOFO THIla HEpeAKO HaH-

Goee TpyZoOeMKHM ABJAETCA HAXOXKAEHKE HaUYUaAJbHOTO JOMYCTHMOFoO Õa-
3Hca. IIpeasnaraeMblü aJIrOpHTM MOXET JaTb HaUaJIbHOE PellleHKe, ÕJU3KOE
K ONTHMAaJIbBHOMY, ECJJH MHHHMYM 2* HE3HAUHTEJIbBHO OTJIHUaeTCA OT HYJIA.
EcJH 9TO IpexmolNoxeHHe He BbINOJHAETCA, COCTABJIIAETCA 9KBUHBAJEHTHAA

3azaya l

(c,x) —-M=zn>min,

Ax=b, (2)

; K

rze M 3azaeTca-Nepex pellleHkeM 3a7auyk KaAK OXXHAJaAEMOe 3HAUEHHE MHHH-

MyMma z2*. (B cryyae OTCYTCTBHA KaKOÜ-JJHÕO HHPOpMalMH O BEJHYUHHE 2*

CJEAYET MONOXHTb M=0.) OTMETHM, UTO IEJJEBYIO PDYHKUUIO MOXHO 3Aa-

IIHCaATb H B BHJEe (C, X) —Xn+1=2, ECJIU HCIIOJIb30BATb AOMOJIHHTEJIbHOE OTN-

paHHuekHHe Xn+i=M.
PaccMOTpHM ellle BCIOMOFraTEJbHYIO 3azauyy HaHMEHbIIIMX KBaApaTOB

(HK)
l

yP(x, z)=——ž-||Ax——b||2—|—[(c, x)— 2— M]*—min,

rae p(x,z) MHHHMH3HpyeTCA MO BCEM M-MEpHbIM x0 H £.

Ha kKaxxgoMm Iare mpeasaraeMoro asropurTMmMa VRMA BbINOJHAETCA TA-

KOe OpTOroHaJIbHOE IIpeoõpa308aHMe JJIA CHCTEMbI (2), IIpPH KOTOpoM PyHK-
uuua p(x, 2) yÕbBaet. Ha rmepBom 5rarle asropurma VRMA MHHHMH3HPy-
RIC G(X; 2) 00 X0 pi 2=0 [(T. e. B cucteMe (2) (2.x) = M), HarsBTO-

poM 93rTarle II0 x0 IpH IIPOH3BOJIBHOM 2.
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ns peuekua 3azaun (2) pacuuupekkaa ckecrema

ÄAxs b (3)
(c,x) —z=M

IIDHBOZHTCA OPpTOroHaJIbHbBIMH IIpeoõpa30BaHHAMH K TPeyroJbHOMY BHAY.
B orsuure or oõblukoro (OR-pa3x0>KeHKAa paCUIKpeHHOÜ MAaTpHIIbl CHC-

TEMBbI (3) B 9TOM METOJE MOpAAOK BblÕ0pa CTOJÕHOB 3aABHCHT OT IIpaBbIX
yactTežä ypaBHeHkkä. Ha k-mM lare AJJA CTOJÕHOB CHCTEMbI BbINOJHAETCA

TAKOe IIpeoõpa30BaHHe XayCXOJAepa, KOTOpoe aHHYJMPpyeT JJNEMEHTELI Be-

Aylllero crozõua HaukHaAa c k+1-ro. CorzacHo KpHTeEpHio (4) BeAxylkuM
BbIÕHpaeTCA CTOJÕEI, OÕpa3ylIHÜ MHHHMAJIbHbIÜ Yrol C HEBA3KOÜ pac-
HIHpeHHOH CHCTEMbl. Ha Ka>XAOM INare MHOXeCTBO /J HHAEKCOB aAKTMBHbIX

IEpeMeHHbIX MEHAETCA Ha ONUH INEMEHT.

IIpn zJoõaBsekkk 9aJEMEHTA OUEpeAXHas AKTHBHAA MEpeMEHHaAA — Xjy,,
ONpPeAelAETCA NO pelllekklo 3aXayk

k okM"a;,"-—y min
; (4)

Öx,- jA ia

rae x%=0, 2'7—0, (x*, 2*) — rTekylllas TOUKAa, ONpeAeneHHas mMerozom HK
H3 IIEpeoNpexereHHOÜ CHCTEMbI C k MepeMeHHbIMH H M+] ypaBHEHHAMM,
cm. [']. nAa HaxoxgekHHka ouyepeakok rouKku (xk+l zk+!) k moamarpuue
MaTpHIIbI Ä, COCTaBJIEHHOÜ H3 aAKTMBHBIX CTOJÕHOB H IpPHBEAEHHOÜ Ha Mpe-

AbIAYIIMX INaraXx K TpeyroJJbHOMY BHAY, IpHCOeAMHAETCA OUYUepeAgKHOÜ aK-

THBHBbIH CTOJÕEIL j,,,- 3JaTEM AJA BCEX CTOJÕUOB H IPpaBOk UaCTH CHC-

TEMBbI BbIIIOJIJHAETCA TAKOE Ipeoõpa3o0BaHHke XaycCXoONAepa, KOTOpoe aHHYJIH-
PyeT B CTONÕHE j,, HyXXHOe KOJHUECTBO 9JJNEMEHTOB AJA MOJYYEHHA

TpeyroJlbHOH CHCTEMBI, H3 KOTOpoR MOXHO ONpeaenuTb (x*+!, zkt+1).
IIpn sameHe anemeHTa j mHOxecTBa /J B cryuae x;*<0 ouepexaHod

IIar 3aKJIIOUaeTCA B HCKJIIOUEHHH X; H AKTMBH3aNMHM HOBOH MepeMeHHO.
CHauyasa mMpeoõpa3yeTca CHCTEMa aKTHBHBIX CTOJÕHOB K TPeyYroJbHOMY
BHAY. JÄJIA 9TOTrO HYXHO IPOBECTH CeEpHIo BpallleHHÜ THBeHCa, AHHYJIMPOBaTb
B Ka>KIOM aKTHBHOM CTOJÕHE MOCJE j-ro NO OZHOMY JJIEMEHTY HWXKE INJIaB-

HOH JMAroHaJH. JaATEM BbIIIIEM3JOXXEHHbBIM OÕpa30M JOÕAaBJAETCA OUEpeA-
HafF aAKTMBHaS MepeMeHHaf. B paszere 3 MPH MOCTpoeHHH HaUaAJIbHOFO Õa-
3HCa JJJIA JBOÜCTBEHHOFO CHMIIIEKC-METOJa YCJIOBHE HEOTPHILATEJIbHOCTH
IepeMeHHbIX He MNpoBepAaeTca. Korza B HEBbIPOXXAEHHOM CJYUYUae UHCJIO aK-

THBHBbIX IIeEepeMEeHHbIX B CHCTeMe (3) paBHAETCA UHCJY YypaBHeHHkÄ m+1, Ha-

UaJIbHbIÜ Õa3ue ONpPeAenek.
B JBYyX CJEAYyONIHX pa3XeNaXx paCeMaATpHBAaeTCA OMNPpeAXelekHHKHeE HaVYaJIib-

HOro Õa3Hca B HEBbIpOXXAeEHHOM cJyYyae. IIocrexzHHÄ pa3Ael MOCBAHIEH 3a-

ZayaM C BbIPOXXAEHHBIMH Õa3HCaAMMM.
KoHeyuHocrTb aJiropuTMa CJengyer 13 ['].
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2. Ilpamoü cHMmIaeKkc-MeToOnx

IIpeznonoxX*HM, UTO BCe JOMNYCTHMbIe Õas3MCbl HEBbIpOXAEHbI. PacCMOT-

PUM ONPeAaenekke HaYaJbHOro Õaskeca Ha OCHOBE MpeAJOXEHHOro B [']
TOAXOAa, HCMOJIb3YIONIEro TpeTHÜ MeTOA H3 [] (ra. 24). B 5Tom meroze
BCE CTOJÕIbI paCclIHpeHHOH MAaTpHIIbI Ipeoõpa3yloTCA Ha Ka>XAOM Iare.

Kpome A n b TpeõÕyloTca ellle TpuH BCIOMOraTEJbHbIX /M-BEKTOpa. ÖprToro-
HaJIbHbIe MAaTPpHIIBI Ipeoõpa3o0BaHHA CHCTEMbI He 3aNOMHHAIOTCA.

OcHOBHaA UYaCTb AaJIrOpHTMAa COBMaZaeT C aJropuTMoM VRMI n3 pa-
GotTbi [']. He BBOzZA JOMNOJHHTEJIbBHbIX OÕ603HaAUEHHÜÄ, CUHTAEM B CHCTEME

(3) A (m+1)X (2+1)-marpuueü u b (m+1)-BeKTopoM. ONumem aJropuTM
ONpexenekHkuA HaYUaJbHOro Õa3uca.

AnropHtrm VRMA(A,b; ., x 2.F. G. m, n, u tW EEL).
l. IIpucoeznHHTb K MaTpHIle KO9fPHIMEHTOB A B KaueCTBE MOCJEAHEÜ
m+1-Ü CTpoKku BEKTOp C H AOMOJHHTEJIbHBIÜ cronõeu (cm. ckereMy (3)).
2. IIOJOXHTb UHCJO AKTMHBHbIX NEpeMeHHbIX k:=0.
3. HaüTH 2-BEKTOpbl £ H G c KOOpAHHaTAMH

m+1 '7—%-1—-
Fj=(a; b)= 2) aisbi, Gj="aj"=V 2Lb je. o ..0

i=kH i=kH

4. ÕmpeazenuTb OYUepeAaHylo AKTHBHYIO MEpeMEHHYIO Xj,, MO pelekum

3agayu |

m+1

F
Z a,—,-b,-

max —-= max — —=RE. (6)
j==1,-,n GJ. ja=1, +,a m+1

V že
i=h+1

5. Eczu RE<e:, HepeüTH K Iary 6, B MPpoTHBHOM CJYyYae K 9.
6. IIpoBeputTb HepaBeHcTBo |bi| <e, aa i=k+1,... , m+1. Ecnu pece

OHH BbIIOJHAIOTCA, TO HaAUaJIbHbIÜ Õa3ke BbIPOXAEHHbBIÜ Y B TAKOM CJYyUYae
MEpedüTH K IIary 24, B NPOTHBHOM CJYYae K 7.

7. Ecnu 2z=0, TO aKTHBH3HpyeTCA 2; MEpeÜüTH K IUary 9.
8. 3azaua (1) HecopBmecrHa. Cror.
9. YBEJMHUHTb UHCJO AKTMBHBIX MEpeMeEHHbIX Ha eAgMHHIY, k:=k+1.
10. IIlpoBeputTb -paBeHerBo k=m+1. EcsJm oHo BbIMOJHAETCA, MEpeÜTH K

1ary" 12

11]. BbINOJJHHTb MpeoõpasorBakke XaycxoJzepa C HAMNpaBJAKOIIHM CTONÕ-
HOM, OINpegeleHHbIM Ha 4-M HJIH 7-M HIare.

12. BbruncnyuTtTb HKOBble F; 4 G; no popmMysam

Fj=F; — Õhjbk, Õzj =sz SMD = jua si (7)

13. IIpoBeputTb HepaBeHcrBo k<mXET+1. Ec4 oHO BbINOJHAETCA, Te-

peüTH K IIary 4.

14. PeIHTb TpeyroJbHYIO CHCTEMY JJIA OMNPpexgenekKA AKTHBHbIX MEpeMek-
HBbIX.

15. Ecnu ET=1]1, nepeüTtTu K uary 24.
16. IlIpoBepuTb HepagBeHctTBa x;>0, je/J. Ecu pBce HepaBeHCTBa BEI-

MOJIHAIOTCA, NEpeüTH K IIaTy 23.
17. VIaNUTb H3 AKTMBA OTPHIIATEJbHYIO MEpeMEHHYIO X;, KOTOpasa AaKTH-

BH3HpOBaJlaCb IIO3>KEe OCTAJIbHbIX OTPHIIaATEJIbHbIX MEpeMeHHBIX.
18. IIpuBecTH MaTpHIIlYy H3 AaAKTHBHbIX CTOJÕHOB BpallleHHAMH [FHBeHca K

TpeyroJlbHOMY BHAYy (mocre yAaNeHHA H3 aAKTMBAa j-ro CTONÕUA).
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19. Haüru HoBble F; n G; no popmysam

Fj'=Ff+äkjõh, 62] =G:š-+(ähj)2v j=1,..., . (8)

20. IIOJOXHTb UHCJO AKTMBHBbIX MEpeMeHkbiXx ki=k—l1.
21. Ilepeäru K mary 4.

22. IlpoBepuTb HepaBeHcrTBo k<m+1. Ec4u oHO He BbINOJHAETCA, Meped-
TH K Ilary 24.
23. IIpoBepHTb HepaBeHcTBa |b;|Se, 1Ma i=k+1, ... m+1. Ecmu pce

OHH BbINOJHAIOTCA, TO HaUaAJbHbIX Õa3uke BbIpPOXXAEHHbIÜ, MeEpeÜüTH K UIary
24, B IIDOTHBHOM CJIYyUae K 4.

24. IIpuBecTH TpeyroJlbHYIO CHCTEMY, COOTBETCTBYIOUIYIO aKTHBHbIM IIEpe-
MEHHBbIM, K ZAMaroHaJIbHOMY BHAY.
25. HauasrbHoe õ6a3ueHoe pellleHke HaÄAgeko.

;

3ameuaHxag: 1. o pennyuuubr k=mX£ET+1 ycnoBue xj>0 He

IpoBepaerTca (ar 13), TaAK KaK IIDH MaJIbiX k 3TO YCJOBHe IOUTH BCcerza

BblIroJiHsfeTCA. IIpu arom ETSI sazgaetea Mpu oõpalmekku K MOAMPO-
rpaMMe.

2. Kpurepnü onrMmasbHOCTH B 3azaue (2) (mpu fPuHkeHkpoBaHHOM 2)

mäax. Kes0 (9)
j=1,-,n

3. nAa onmpezenekysi mi+1]-ä aKTHBHOÜ MepeMeHHOÜ HHONAa HexeEJNa-

TEJIbHO MOJIB30OBATbCA POopMysokü (6), TaAK Kak BEJHUHHbl F; H G; BbIYMC-

JIAIOTCA IPHÕJIMKEHHO H MHOTHE H3 HHX ÕJU3KHUH K HYysllo. Torza mpu k=m

BMECTO POpMYyJIbI (6) MOXHO BOCIOJIb30BaATbCA hPOpMysoü

Fi/ Gj=5m sign (üm+1;).

JInA BceX aKTHBHbIX MepeMeHHbix F;j=Gj=0, AJA HEaAKTHBHBIX MEpeMeHH-
HblX F;/Gji=+öm+i HIH F;/G;=0. Tak kak Ipu akTHBH3auMk m+l-ü
IepeMeHHOÜ Mpeoõpa3oBakke XayCXOJepa He BbINOJIHAETCA, TO B CJYyYae
Xx; <0 Ipollle He HCKJIIOUATb X; H3 aAKTMBa, a MEpeÕHpaTb B KayecTBE

m+1-ü Bce mepeMekHHble, AJJA KOTOpblx F;/Gj=|öm+1| Moka He MOJyyeHo
HEOTpHIIaTEJIbHOE pelllekke. EcJ4u HH AJA OAHOÜ MepeMeHHOÜ TAKONO pellle-
HHA HET, NPHAETCA HCKIIOYUUHTb x;j<O (mar 17).

4. Ecsm ko CTOJÕHOB CHCTEMbI (3) ezMHHUHbI HJIH OTJIMUaAIOTCA OT HHX

Ha IOCTOAHHbIÜ MHOXHTEJIb H COOTBETCTBYIONIHE IepeMeHHble HEOTpHIla-
TEJIbHbI, TO MOXXHO HX Cpa3y BKJIIOUHTb B aKTHB H HauaTb VRMA ne c

k=0, a c k=hk;. TOJIbKO IIpeABapHTEJIbHO HaXJO CTpOKH MEpeCTABHTb TAaK,

UTOÕbI CHaUaJla ÕbIJJU AKTHBHbIe, 3ATEM MAaCCHBHbIe CTpoKM.

IIpumep 1.

Ki + X9 —I— X3 — Ak + -DHx ž='1,50
X — X3 250 10

X3 = M = (10)

X + X3 + M — 2=0.

Fi 100 . KU 2,50 —1,50 —4
Haxozum —=-——, —15:— — aati ai

G; ] V3 2 Y2 Y5

3znecb F; u G; BbIUHCJAIOTCA MO bhpopmysne (5). Ilocnezxkee ypaBHeHke B

9TOH CHCTEME COOTBETCTByYET IeJeBOok PDyHKUUU Xy+X3+X%x4=2—mMin,
M=0.

CorracHo KpuHTEpuHlo (6) aKTMBH3HpyeTCA Xi. BbITOJHHM MpeoÕpas3sopa-
HHE XaycCXOJAepa AJA CTONÕUOB H MpaBOk UuacTM CcHcTEMbi (10) mpu v=

=11,0O0 0UTT.
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Ilocre mepBoro IIara H3 TpeyroJbHOÜ CHCTEeMbI —x;y=—1,50 (crpoka 1

mara I) ompezenxum xii«=l,50>0. Ha k-m umare CTpoKH 1, ...

5 k-l
HE MIpeoõÕpa3yoTCA H MOSTOMY B TAÕIMUE OHH He IpHBOJATCA. IIar II:

aKTHBH3HpyeTCa %; X=]1,16, x2*=0,33. Iar III: Bpimoakserea ycroBre

ONTHMaJIbHOCTH (9) rmpu 2=0. Termepb CorzacHo CeZbMOMY MYHKTY aJIro-

purma VRMA akrTuBH3unpyertca z. IIlar IV: aKkTMBH3upyeTtTcCa X;, pellleHke
TPeYroJIbHOH CHCTEMBI

—Xj — Y» — K3 l=—-1,50
1,73x3—0,582= 0,58

1,22x2 — 0,822=—0,41
0,71%2 = - 071];

xt=—0,50, xi=]1, xi=]1, 24=2 He YAOBJETBOpAET YCJOBHIO HEOTPHIla-

TEJIbHOCTH. JJA HCKIIOUEHHA X; H3 aKTMBa HYX>XHO IIDOBECTH CEpHIO Bpa-
IleHHÄ T'4uBekca, UTOÕbi OCTaABIIIMECA aAKTHBHbIe CTOJÕIIBI IPHHAJIH TPEYTOJIb-
HyIO bopMy. Hy»>Ho aHHYJHpOBaATb MOCJEAOBATEJBHO MEpex X3, Z U X» CO-

OTBETCTBEHHO 9JIEMEHTbI BTOpoä, TpeTbek H YeTBEpTOk cTpokk (uwar V).

1 - 231 sa l 2 0 »15
4

2 0 l ed 0 0 0 0
” 3 0 0 l 0 S 0 1

4 0 ] l ] 0 2 0

» 0 0 1 0 üi

2 0 0 ö ÜGB — —058 — —-O5BNSI0SD
III 3 0 0,37 0 jai --030 021 079

4 0 w 0 079 D. »). -NA

F; 0 0 0
r

INGE — — 00

G; 0 ? 0
066 — J066

w
3 0 1,22 0 0,82 0,41 <L0 —-õil
k 0 071 0 0 5 0 071

F; 0 0,50 0 0 —0,50
TäliisieaduE 4 vti üa saidlnikis LkL si ahisütlariÕhsstiaDDd

G; 0
Y0,50

0 0
y0,50

1 0,50 0,50 2 0 2ÜBYk Sa NA
Y

9 D2 08 0 —115 —0 87 0,87 — 072
3 071 141 0 01) sdi 0 1.06
4 Nd 0 0 041 0 0 0,20

£ —0,08 0 0 0,08 0

G; 0,41 0 A 0,41 0

] 0 0 1 0 z 0 1

vi
9 sd 0 0 0 =b l 25
ä 0 1 0 0 fea 0 Ä

4 K 0 0 1 0 0 0,5
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Terepb aKTHBH3HpyeTCA Xi;. PemeHke TpeyroJbHOÜ CHCTEM ö=x5=],
x$=0,5, 22=2,5 = HEOTpHIaTEJbHO. OCTAJOCb HCKJIIOUHTb AKTHBHBIC MEpe-
MEHHbIe H3 OCTAJIbHBIX YpaBHEHHÄ, T. e. MpeoõÕpa30BaTb CHCTEMY H3 TPpe-
YFroJJbHOro BHZa K JHaroHaJbHOMy (mar VI). DIleneBoü hPykHkuuu 2 COOT-

BETCTBYET BTOpas CTpoKa MoclexgHeä TAÕIKUUbL. Haügzekkoe HauaJlbHOE

peluleHke x* OKa3bIBaAeTCA ONTUMAJIbHBIM.

5. Ecrx rmepemekkas z B XOAe BbINOJHEHKHA aJropurMa VRMA He ak-

THBH3HpOBaJlaCb, TO IEpex IpUMeHEHHEM CHMIINEKC-METOJa HaJO ee BBECTH

B Õa3HC BMECTO KaKOH-JJHÕ0 MepeMeHHON. BbIBOZAMMOÜ MepeMEHHOÜ COOT-

BETCTBYeT Maxbi/Oin+1, KOTOpbli HaXOAUTCA IO BCEM Gin+3<ž0, j=

=]1,...
, m+1. Ecru Bece 8in+220, ueneBaa hbykkuxa 3sagaun (1) He or-

paHHUueka.
6. Ecu Hmeerca mozo3pekue, 4To uHeneBas bykHkuYa B 3azaue (1) ne

OrpaHKHUueHa, HET HEOÕXOIXHMOCTH IIPHMEHATb CHMIIJEKC-MeTOA. M cnexyer
IIDHpaBHATb 3HaAUEHHIO, MEHbIIIEeMY BO3MOXXHOFrO 3HaAUEHHA IEJEBOÜ PYHK-
uHuH, cm. [3]. Ecnu mpu Takom M 3azayua (2) HMeeT AOMYCTHMOE pellleHHe,
HeJleBaa PyHKUHA 3azauu (1) He orpakHkueka.

3. JIBOÜCTBEHHbIÜ CHMIIJIEKC-METOZ

PaccMOTpHM HaAXOXAEHHE HaAUaJIBHOro Õa3ukCa JJIA ABOÜCTBEHHOTFO CHMII-

JEKC-MeTOJa. JJA 5TOro HCMNOJIb3yOTCA Meroz HK 1x mpamMoä CMHMIIIEKC-

METOZ. TaKoH METOAX 9PpeKkTHBeH B cCJYyYae, eCM B HCXOAHOÜ s3axaue

MHOTFO IIEpeMEeHHbIX, HEOrpaHHUEHHbIX IO 3HAKVY.

Ilo-IpexXHeMy MIpeAMmoJaraeM, UTO BCEe ÕAa3HCbl HEBbIpOXIEHE.
B 935TOM AaJIrOpuTME Ha MIEpBOM 3TAaMNe MIpUuMeHEHKHA Meroza HK Haxo-

JMTCA HEKOTOpoe ÕasHecHoe peuleHHe 3axauk (1), He YAOBJETBOpAINEE,
BO3MOXHO, YCJOBHIO x>>0. B asrropurme VRMA mrpezblayumero pa3zera
YCJOBHEe HEOTPpHIIaATEJIbHOCTH He MIpoBEepAaeTCA, NonaraeTeca ET=], mocne

13-ro mara Bcerzga MepexozarT K 4-y Wary.
Ha BTOpoM 3Tare HYXHO JOÕHTbCA HENOJJOXHTEJIBHOCTH OHEHOK BCeX

IEpeMeHHEIX, Zj—CjT0, j=l, ...

,
2. JJA 5TOro HCNOJIb3YETCA IIpAMOÜ

CHMIIJIEKC-METOJ. EcCJH 93TO YCJOBHE BbINOJIHAETCA, MbI HMEeM JBOÜCTBEH-

HO-JONYCTHMOE Õa3UHCHOE pelllekHe, cM. [*].
Ha TperTbeM 3Tare HAXOAMTCA ONTHMAaJIbHOe pellleHHe 3aAXaUH C IIOMO-

IIIb0 JABOÜCTBEHHOFO CHMIIJIEKC-METOAAa.

PaccmotTpumM pelleHke Irmpumepa 1 mrpexblyMero pa3gena. ÄJropuTM
VRMA npu ET=1 onpezesnsaer aKTUB X;, X3, 2, X» H ckecrema (10) nmpuku-
MaeT BHA

—Xi —d — X3 + X% EDX5 i=—]1,50
1,73xs'+ 0,58x1 — 0,58x; — 0,582z= 0,58

1,22x2 + 0,82x4 + 0,41x5 — 0,822=——0,41
0,71x2 — 0,71%5 570;71;

JINA OKOHUAHHA MEPpBOro 5TaMNAa HYXHO aAKTHBHbIe CTOJÕHbI MNpeoõpaso-
BATb H3 TPeYroJIbHOrO BHAZa K JMAroHaAJIBHOMY, HCKJIIOUHTb IMEpeMEeHHEIeE B

TOpAAKE X2, Z, X3, X1

l p stK l=-—0,5
2 X3 oti -Kb jä 1

3 —X4—2X5'+Z= %
4 X2 — % = 1.

BrTopoH 93TaN IpuMeHeHHA IPAMOPFO CHMIIIEKC-METOJa IpoMNyCKaeTCA, TaK

KaK OHEHKH BCeX HEÕA3HCHbIX MEpeMEHHbIX OTPHILATEJIbHBI.
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Ha TperbeM 93Tarle NO MpaBMJJaM JBOÜCTBEHHOFO CHMIIJEKC-METOZa M3
õGa3Hca BbIBOZAHTCA X; H BBOJZUTCA X4.

nsa £ | + Xk =0,5
: X3 z B =]

r 4 — 2xX5 + z=2,5
š X9 —b X j=k

Pemenue x*=(o,l; 1/1/2, 0)! onrumaspuoe, 2*=2,5.

4. BblpoxxaeHHbli Ga3uc j

Ecsru ornpeaenekkbl merozom HK Ga3ue BbIpoAEHHbIÄ, UHCJO Llaroß

METOJZa MEHbIe UHCJaA YpaBHEHHH. Torga HEAOCTamIIKHE Õa3HCHble Mepe-
MEHHbIe MOXXHO ONPpeAXeIUuTb JHÕO HENOCpeACTBEHHbIM HCKJIIOYUEHHEM, JIH6O

METOZOM HCKYCCTBEHHOFo Õa3keca HJIH M-METOAOM.

Pi Õ ] l l 1
BenHyHHbl = ——=—, —a —, —, —.

õi ] V 7 Yl5 Y3 l

IlocneaHAs CTpoKka COOTBETCTBYeET Heneßol PyHKUUUH 2X9—xX3+x%4=
=z-—mMin. Ha rnepßoMm lNare aKTHBH3HpyeTCA X;5. BbINOJJHHM AJIA CTONÕHOB
CHCTEMBbI IpeoõpasogßakHke Xaycxongepa np V=(0,0,—1],0)!".

HaxozuMm —&—=—q., „.2—-, .g— —0:, ..O.
G; l Y6 Yl4 y2 0

Tak Kak Bce F;=o, HauaJbHOe BbIpOXXAeHHOe Õas3UCHOe pellleHKe HaÜJe-
HO, Xs=l, OCTaJbHble Xj=o. TperTbeü CTpoke MOXHO CONOCTABHTb Õa3MHC-

HYyIO lepeMeHHYIO Xl=o, ueTßepTok z2z=o. llpu zarbHeäüHleM HCKJIIOYUEHHH

AOMNYCTHMbI H OTpHIIaTEJIbHbIe HaNpaBJIAIOIIHE JJEMEHTEGI, TAK KaK B 93THX

CTpoKax bi=o. JIJA Õo7bleÜü HaAJeEXMKMHOCTH JYUYUUIE BblÕpaTb HAaINpaBJISIIO-
IIHM S9JJEMEHT C MaAKCHMAaJIbHBIM MOZYJIeM. lIOo3TOMY IO BTOpoH CTpoKe HcC-

KIIIOUHM x%;. PeumeHne x=(0,0,0,0, 1)" onrumMasrbHoe, Õ6a3kue COCTABJIAET

NEPEMEHHBIC X5, X3; X1; Z:

Xi X9 X3 X4 X5 Ž b

1 —l —l k —1 0 0 0

2 0 l —3 0 0 0 0
3 0 —l —1 —]1 —1 0 —l

4 0 2 —1 1 0 —1 0

llpuMmep 2. 3anumem 3agauy B BHAe (3).

X1 X2 X3 X4 X5 * b

1 0 —l —1 —] —1 0 —l
2 0 ] —3 0 0 0 0

3 —1 —l 2 —1 0 0 0
4 0 2 —1 ] 0 —1 0

X1 X2 X3 X4 X5 z b

1 0 4/3 0 l l 0 l

2 0 —1/3 l 0 0 0 0
cds Aobi ät ü As A

2 0 sA -b ib 61 6
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Evald ÜBI

ALGBAAS VÄHIMRUUTUDE MEETODI ABIL.
PRIMAARNE JA DUAALNE SIMPLEKSMEETOD

Algbaasi määramiseks on kaks korda kasutatud varem esitatud alamääratud line-
aarse võrrandisüsteemi mittenegatiivse lahendi leidmise meetodit.

Evald ÜBI

AN INITIAL BASIS VIA THE LEAST SOUARES METHOD.

THE DIRECT AND DUAL SIMPLEX METHOD

Determining of the initial basis for a linear programming problem is reduced to
finding a solution to an extended system of underdetermined linear eguations Ax=b,
(c,x) —2z2=M, where all variables x; are non-negative, j=l, ..., %; it is reecommen-

dable that M<z*=(c, x*), where M is given before solution as an expected value of
minimum £2*.

To solve the problem we use the previously suggested scheme of the least sguares
method application. At the first step the function op(x,z) =I/2lAx —bl?* +
+l/2[(c,x)—z—M]? is minimized on positive orthant with fixed z=o on the second
step with z — free.

The initial basis defined in such a way depends also on the coefficients of the objec-
tive function, and guite often it happens tobe optimal. +.
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