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IIpencraBneHHas craThs MOCBSIIEHA PELICHUIO 3a1a4
C TIOMOIIBI0 CUMIIIEKC METO/1a C UCKYCCTBEHHBIM
6azrcom. CUMIUIEKCHBIH METOJT C HICKYCCTBEHHBIM
0a3ncoM MpUMeEHsIETCs, KOT/ia JOBOJIbHO
3aTPYAHUTENIBHO HalTH HadalbHbII ONOPHBIN MI1aH
HCXOHOM 3a7auyl TMHEHHOTO MPOrPpaMMHUPOBAHUS,
3alUCaHHOM B KaHOHHYECKOi (hopme.
[IpencraBiieHHBIN METOA PELLIEHUS UCIIOJIB3YETCS]
MIPU MIPUCYTCTBUU B CUCTEME OTPaHUYEHUI U
YCIIOBUI-PABEHCTB, U YCIOBUH-HEPABEHCTB, a TAKKE
SIBJIsSIETCS TpaHchopMaliei TabIMYHOTr0 MEeToIa.
Pacuer cuctemsl npoBoAUTCS MyTEM BBEIECHUS
HCKYCCTBEHHBIX ITEpEMEHHBIX R; co 3HaKoM,
KOTOPBIM 3aBHCUT OT TUIIA ONTUMYMa, T.€. IS
yrajneHus U3 6asuca JaHHBIX epeMEeHHbIX
TIOCJIE/IHUE BBOJSITCS B IEIEBYIO (YHKIIHIO C
oTpuarensHBIMU K03 dpunmrenramu M koTopsie
SIBIISTFOTCS "TpacdamMu' 3a BBOJ HCKYCCTBEHHBIX
nepeMeHHbIX. CHUMIUIEKC-Ta0IuIa, KOTopast
COCTAaBJIISIETCS B IIPOLIECCE PELLICHMS], UCTIONb3Ys
METO]l HICKYCCTBEHHOTO 0a3nca,

Ha3bIBaeTCs paciinpeHHoi. OHa OTIMYaeTcs OT
OOBIYHOM TEM, YTO COJIEPIKUT JBE CTPOKH IS
¢hyskmm nenu. B 3amauax MUHUMH3AINY - C
nojoxuTenbHeIMA M. CnienoBarennbHO, U3 HCXOJHOM
noiydaercs yxxe HoBas M -3amaua. Eciu ke B
ONTUMAIBHOM pereHnn M -3a71a4m OTCYTCTBYIOT
HCKYCCTBEHHBIE IEPEMEHHBIE, 3TO pelieHne OyneT
SIBIIAATHCS] ONTUMAJIBHBIM PEIIEHHEM HCXOIHOM
3agaun. Ho ecnmu B onTuMansHOM perernn M-
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The presented article is devoted to solving problems
using the simplex method with artificial basis.
Simplex method with artificial basis is used when
quite difficult to find initial support program of the
initial problem of linear programming, written in
canonical form. The presented method is used in the
presence of solutions to the system of restrictions and
conditions, equations, inequalities and conditions, as
well as a transformation table method. The
calculation of the system is carried out by introducing
artificial variables Ri with the sign of which depends
on the type of the optimum, to remove from the basis
of these variables are introduced in the last objective
function with negative coefficients M that are
"mulct" for putting artificial variables. Simplex table,
which is made in the process of decision, using the
method of artificial basis, called extended. It differs
from the conventional in that it comprises two lines
of the objective function. In minimization problems -
with positive M. Hence, from the original one we
have already obtained the new M -problem. If in the
optimal solution M-problem has no artificial
variables, this decision will be the optimal solution of
the original problem. But, if in the optimal solution
M-tasks at least one dummy variable is different from
zero, the system of constraints of this problem and
have inconsistent problem is unsolvable
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3a1a4d XOTA OBl OJJHa UCKYCCTBEHHAs IIepeMeHHast
OyzmeT oTIHYaThCs OT HyIIS, TO CHUCTEMa
OTpaHUYEHUH JaHHOM 3a/1a4M yXKe HECOBMECTHA U
3a[1a4a SIBJISIETCS Hepa3pelMoi

Kurouessie ciosa: CUMIVIEKC METO/, Keywords: SIMPLEX METHOD, ARTIFICIAL
UCKYCCTBEHHbBIN BA3SUC, IMHENHOE BASIS, LINEAR PROGRAMMING, TABULAR
ITPOTPAMMUVPOBAHUE, TABJIMYHbBIN METHOD, ARTIFICIAL VARIABLES

METO/l, UCKYCCTBEHHAS IIEPEMEHHA

OOBEeKTOM HCCIeIOBaHUs HACTOSILEH padOThI SIBISETCS IUIAHWPOBAaHUE
MMPOU3BOJACTBA W3JCIMN HA ONPEACICHHBIM TUIAHOBBIA MEPUOM, MPEAITPUATHS
«XXX» B 1. Xonmck. Ilpeamerom uccieqoBaHusi SIBJISETCS U3TOTOBIIEHHWE HaA
oIpeieIEHHBIN TUIAHOBBIN NIEPUO BpEMEHHU Pa3HOOOpa3HbIE BUIBI U3/ICIUH.

Llenpro HCClIenOBaHUS SIBIIAETCS CIJIAHUPOBATH BBITYCK M3aenuid B mpu
YCIOBHH, YTO TJIAH JOJHKEH OBITH BBITIOJHEH B CTOMMOCTHOM BBIPAKEHUH Ha
OIPENEIEHHYIO CYMMY.

JIns mpeAMETHOrO NMpEeACTaBIICHHS PE3YJIBTATOB UCCIEN0BAHUS PEIIAM
3a/1a4y O TJIAHUPOBAHUU MTPOU3BOJICTBA TIPEANIPUATUS «XXX».

[Ipon3BOCTBEHHOMY CEKTOPY HAMEUYEHO K M3TOTOBIICHHUIO HA
orpeeN€HHbIN TIAaHOBBIN TIepuo] BpeMeHH jBa Buaa u3aenuii: C u Z. Ha
MPOM3BOACTBO eAMHUIIBI 3Aenusi C mepBoro Tuma McHoib3yercs 1.,
00opya0BaHKE BTOPOrO TUIA UCTONb3yeTcs 4 4. Ha mpon3BoicTBO eMHUIIBI
uznenus Z o0opyoBaHUe TEPBOro THUIA UCHOIb3yeTcs 2 4., 000pyd0BaHHE
BTOPOIo TUNA - 2 Y.

®oH/ MOIE3HOr0 BPEMEHH MEPBOro Tuia o0opyaoBanus cocrapiser 120
4. BTOpOro tumna ooopynoBanus - 240 4. OtnyckHas 1ieHa enquauubl uzaenus C
cocraBisieT 4 py0., a uznenus Z - 6 pyo. CrutanupoBaTh BeITycK unenuit C u
Z 1ipu YCIIOBUH, YTO IUJIaH JIOJDKEH OBITh BBIOJHEH B CTOUMOCTHOM
BBIPAKEHUU Ha cyMMYy He MeHee 320 pyOeil, u 00opyaoBaHuE IEPBOTO TUIIA
JOJIKHO OBITh 3arpy’KEHO MUHUMAaJIbHO. PemuTh 3a1auy rpadhuyeckum u
CUMIIJIEKCHBIM METOJIOM C UCKYCCTBEHHBIM 0A3UCOM.

[TocTpoeHue maTemaTudeckoi mojenu 3a1aun. lIpeobpazyeM naHHbIE

3aJ]a4M B TAOJIUILY:

http://ej.kubagro.ru/2015/08/pdf/128.pdf
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O6opymoBanmue 3arparhl BpeMEHH Ha eIMHHILY U3/CIHS, U DOH/T TTOJIE3HOTO
Cc Z BpPEMEHH, U

1-ro Tuma 1 2 120

2-TO TUTIA 4 2 240

OrmyckHas 1ieHa, p/mr. | 4 6 =

Tabnuma 1- Jlannslie 3anaun «[InanupoBaHue mpou3BOACTBA»

Cucrema, yuyuThIBarOIIasl BCE MOCTABICHHBIE YCIOBUS, UMEET CIEAYIOIIUN
BU/I:

X1+ 2x, <120
4x, + 2x, < 240
4x, + 6x, = 320
x] = 0, ] € {1,2}
L(x) =x, + 2x, » min
CHUMIIIEKCHBIA METOJI IPUMEHSAETCA MPUA PELIEHNH 3a4a4 JIMHEMHOTO
IpOrpaMMUpPOBaHUs, 33JJaHHbIX B KAHOHUYECKOHU (hopMe.
3ajavy TUHEHHOr0 MPOrpaMMHUPOBaHUs OyJIeM CUMTATh MPUBEAEHHOM K
KaHOHUYECKOMY BUJY, €CIIN:
- CHCTEMA OTPAHUYECHHUM COJIEPKUT TOJIBKO PAaBEHCTBA;

- IIpaBbIC 9aCTHU CUCTCMBbI OFpaHI/I‘-ICHI/Iﬁ ITOJIOKHUTCIIbHBI.

[IpuBeaém 3agauy Kk KAaHOHMYECKOU Qopme:

X1+ 2x, +x3 = 120
4x1 + 2x, + x4 = 240
4x, + 6x5 — x5 = 320
xj =0, je{l,..,5}
L(x) = x; + 2x, + 0x3 + 0x, + Oxg = min

3amaya He 00J1a/1a€T HaYaIbHBIM OMOPHBIM PEIICHUEM C 0a3HCOM U3
€AMHUYHBIX BEKTOPOB. BBe/Is1 METOJ MCKYCCTBEHHOTO Oa3uca, COCTaBiIsieM
pPaCLIMPEHHYIO 337auy. B JIeByr0 4acTh TPETHETO YpPaBHEHHUS CUCTEMBI

OrPaHUYCHHUI BBOJUM IOJIOKHUTEIIbHYIO (HEOTPHUIIATEIbHYIO) UCKYCCTBCHHYIO

http://ej.kubagro.ru/2015/08/pdf/128.pdf
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MIEPEMCHHYIO X C KO3 dunimenTom +1. JlaHHas 3a7ada - 3a7a4a Ha
HAXO0XJICHIUE MUHUMYMa, IIOATOMY 3Ta MEpPEMEHHAs B 1IeJIEBYI0 (PYHKITUIO

BBOIUTCS ¢ KO3 unmentom +M (mpenmonaraem M >> 1):

X1+ 2xy +x3 =120
4x1 + 2x, + x4 = 240
4x, + 6x5 — x5 + x5 = 320
xj =0, jef{l,..,6}
L(x) =x; +2x, + Mxg, - min

Ceeném nanuble B 1-if 6ok Tabnuisl Faycca (B cron6ue cPcrost

KO3 PUIIUEHTH OA3UCHBIX TEPEMEHHBIX 1ENEeBOM (YHKITUH):

Basuc [ ¢cP| 1 | 2 |0 0| O |M| b 0, KoMmeHTapuii

x3 (01210 0 |0 120 | 120:2=60

x4 |0 4] 2 01 0 |0 240 |240:2=120

3 3

X M| 4 6 0|0 -1 1| 320 | 320:6=53 X( 1)( 1)
1 2

Z AM 6M | 0| 0 |—-M) 0 |320M Ta6mumaNe2

Tabnuia 2- CBefeHHbIE JaHHBIC 3a/1a4n B Tabnuie ['aycca
[lepBoHauaabHO OA3UCHBIMU TIEPEMEHHBIMU OYIYT SIBISTHCS TIEPEMEHHbBIC
X3, X4, Xg , 1 HAUAIIBHOE OMOPHOE PEIICHUE:
x(® = (0;0;120; 240; 0; 320)
L©=1-04+2-0+0-120+0-240+0-0+ M -320 = 320M
[IpoBeprM NONYy4E€HHBIN OMTOPHBIN IJIAH HA ONTUMAIBHOCT.

]_—[J'ISI 9TOI'0O BBIYNCJIMM HHJICKCEHI:

T n T /2 T 70
0 0 0
A1<0) -<4>—1z4M AZ(()) -<2>—2z6M A5<0> -<0>—0z—M
M 4 M 6 M -1

31€Ch BO3MOKHBI TPH:
-BCE OLEHKHU B MHAECKCHOMN CTPOKE HE MOJIOKUTENBHBI - 3HAYUT

HOHy‘ICHHBIfI ITJIaH 6YI[CT OIITUMAJICH,

http://ej.kubagro.ru/2015/08/pdf/128.pdf
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- CpeM OLIEHOK €CTh XOTs OBl OJlHA MOJIOKUTENbHAS, U B CTOJIOIE HaJ HE
€CThb XOTs Obl OJIUH MOJOXKUTENbHBIA KOA(DPUIIUEHT - MJIaH HE SBJISIETCS
ONTUMAaJIbHBIM, HO BO3MOXKHO €T0 YIIyUILlICHHE;

-Cpeu OIICHOK €CTh XOTs OBl O/IHA MOJIOKUTEbHAS, U B CTOJIOLIE HAJ HEH
HET HU OJTHOTO TOJIOKUTETHHOTO Kod(dduireHTa - neneBas QyHKIUs HE
OrpaHUYCeHA CBEPXY, ONTHUMAIILHOTO TJIaHA HE CYIIECTBYET.

[TockonbKy B CTPOKE MHACKCOB €CTh MOJIOKUTEIbHBIEC OLIEHKH, TO
ONOPHBIM IVIAH HE ONTUMAJICH. [lepexoauM K HOBOMY OIIOPHOMY IUIaHY, T.€.
noMeHsieM Oaszuc.

Benymuii cronben @ B ciayvae 3aa4il HA MUHUMYM OIPEENISETCs 10
caMmoi OOJBIION OIEHKE B CTPOKE MHACKCOB U YKa3bIBACT HA TO, KakKas
nepeMeHHasi OyJeT BBOJAUTHCS B HOBBIN Oasuc. B nanHoM ciyyae Beqymui
cronbery ¢ = 2 ¥ B HOBBIN 0a3uc BBOJIUTCS TIEpeMeHHas X,. Bemymias ctpoka
[ onpenenuTcs Mo caMoil HAUMEHbIIEH BETMUUHE 6; U YKa3bIBaeT, Kakas
0a3ucHas epeMeHHas BBIBOAUTCS U3 0a3uca. B nanHOM cityuae BeayIast
crpoka B =3 (320 + 6 = 53) u u3 06a3uca BHIBOIUTCS MEPEMEHHAS X.
Wtak, onpeneneHsl BenyImuii crondenr @ = 2 u Beaymas ctpoka f = 3

HepCXOI[I/IM K HOBOMY 633Hcy " COCTABJICM JIJIA HCT'O HOBYHO CUMIIJICKC-

Ta0IuILy.
Basuc | ¢® | 1 | 2| 0| 0| 0| M| b 0, KomMenTapuii
X1 | X2 | X3 | X4 | X5 | Xg
X3 0 -1 0] 1|0 |1/3]|-1/3] 40/3
1/3
X4 0O (83,00 |1 |1/3|-1/3 | 400/3|400:8=50 x(l) <_1)
8/1\ 4/3
Xy 231100 - | 1/6 | 160/3 | 160:2=80
1/6
Z /3 0 | 0 0 - |—M| 320/3 Ta6mmmaNe3

http://ej.kubagro.ru/2015/08/pdf/128.pdf
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1/3

Tabmuua 3- Cumuiekc-Tadbauua Aj11 HOBOro 0asuca
B pe3ynbprare npeodpa3zoBaHuil HA MeCTE BEAYILLIEro CTOJIONA HOBOM

CUMILJICKC-TA0UIIbI TIOJy4YeH €AMHUYHBINA CTOJIOEII.

[TocTporM HOBBIN OITOPHBIN TUIAH:

D (0. 160_40.400_0_0)

X - ) 3 ;3; 3 ]

160 40 400 320
L(1)=1'0+2'T+0'?+0'T+0'0+M'0=T

[IpoBepuM MoJTydeHHBIN OMOPHBIN TUIaH HA ONTUMAIBHOCTbD.

o\ /1/3 . o0 /-1/3
o (s ol ()
2/ \-1/6 37\, \1/6

BrrancnsgeM MHIEKCHI:

0 T ,—1/3
A1<0> -(8/3)—1z
2 2/3

~—-M

[SSHI=

B CTPOKC MHACKCOB ITOJIOKUTCIIbHAA OLICHKA, CJICA0OBATCIILHO, OHOpHBIfI IIJIaH HE

onTuMalieH. [lepexoauM K HOBOMY OIIOPHOMY IIJIaHY.

Basuc| ¢c® | 1 | 2 | 0| O | O | M | b

X1 | Xo | X3 | X4 | X5 | Xg
0 1 |1/8 | 3/8|-3/8| 30
X4 1 1 0 0 | 3/8|1/8|-1/8| 50
1
0

0 |-1/4|-1/4| 1/4 | 20
0 |-1/8|-3/8 —M | 90

Z 0

Tabnuna 4- HoBblil onopHBIi 1J1aH

OnopHbIii MII1aH:

x@ = (50;20;30;0;0;0)

http://ej.kubagro.ru/2015/08/pdf/128.pdf
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L@ =1-504+2-20+0-30+0:-04+0-0+M-0=90

[TIpoBepuM TOTYYEHHBIN OMOPHBIN IJIAaH HA ONTUMAILHOCTh. Bhraucinm
WHJIEKCHI:

1 3
o) (5
a(1) | > I—0~—1 A L I—0~—E
*\, | 5 |77 78 5; | s |[7°F
1) \-1)
\‘Z 4

OmnopHbIH TU1aH, COCTaBICHHBIHN MO MOCIEAHENH CUMIUIEKC-Ta0IHIIe,
SBIIIETCA ONTUMAJIbHBIM, T.K. OLIEHKH B CTPOKE MHJEKCOB BCE OTPUIIATENIbHBI U
paBHblI 0.

Ecnu B pe3ynbTate pelieHus 3a/1aqu ¢ ICKYCCTBEHHBIM 0a31COM:

- TOJTy4€HO ONTHUMAJIbHOE PEIIeHNEe, B KOTOPOM BCE MCKYCCTBEHHBIE
NepeMEeHHBIC PaBHBI HYJIIO, TO UCXOJIHAS 3a/1a4a TAaK)Ke UMEET ONTUMAIbHOE
pelleHre, KOTOPOE MOIYy9aeTCsl U3 ONTUMAaIbHOro pemenus M -3amaun myrém
O0TOpachIBaHMSI BCEX NCKYCCTBECHHBIX TICPEMCHHBIX;

- IOJTy4€HO ONTHUMAIbHOE pEIIeHHEe, B KOTOPOM XOTs OBl OJTHA U3
MCKYCCTBEHHBIX IIEPEMEHHBIX HE PaBHA HYJIIO, TO HCXOAHAS 3a7ja4ya perieHui He
UMEET;

- ycranoBjeHo, uyro M -3amaua pemienuii He MMeeT, TO HCXOAHAS 3a]a4a
TaK)Ke PEIICHUI HE UMEET, TaK KaK €CTh HEOrPaHMYEHHOCTD 1IeJIeBON (DYHKITUH.

Haiineno penienuie, onTuMaabHOE C TOUKU 3pEHUS MUHUMU3AIUU
1es1eBOM ()YHKITMH B MMEIOIIUXCS YCIIOBUSIX:

x, = 50 ( muian npowusBoicTBa U3Aenus A, e.)

X, = 20 ( an npousBoacTBa u3aenus B , en.)

IIPU STOM

http://ej.kubagro.ru/2015/08/pdf/128.pdf
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L(50;20) = 90 (MuHMMAaJILHO BO3MOXKHAS 3arpy3Kka 000pyaoBaHus 1-ro
THUIIA MIPU JTAHHBIX YCIOBHUSIX, )

[Tpu6BLTH OT peanu3alui CO3MaHHBIX u3aenuii coctaBut 50 -4 + 206 =
320py0.

BoiBOA:

50 - mnan mpousBozacTBa u3aenus C (en.),

20 - mman pomn3BoAcTBa m3aeus Z (en.);

90 - 3arpy3ka o6opynoBanus 1-ro Tuna (4);

320 - npulObLIL MpHU BHIMOJIHEHHOM I1aHe (pyo.).

PaccMmoTpum rpaduyeckoe pelieHre 3aj1auu, a 3a 0JIHO OCYIIECTBUM
MIPOBEPKY.
Haitném reomerpuuecku HauMeHblee 3HaYeHUE JIMHEMHON (QYHKIINH

(x) = x1 + 2x, B 00nacTH, 3a]AHHON CHCTEMOI HEPaBEHCTB

X1+ 2x, <120

4x, + 2x, < 240

4x; + 6x5 = 320
x] = 0, ] € {1,2}

I

X1+ 2x, <120

2x1 +x, <120

2x, + 3x, = 160
.'X,'] = 0, ] € {1,2}

O6unacth GAOMYCTUMBIX PELICHUM €CTh MEPECCUCHHE MOTYIIIOCKOCTEH:

Xy < =221 + 60 (x2= =22 +60) (1)

X, < —2x, + 120 (x, = —2x;, + 120) (2)

http://ej.kubagro.ru/2015/08/pdf/128.pdf
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2 160

Xy = —gxl + T
x1 =0
x, =0
[Ipsmas 1

X1 X2

0 60

40 40

2

(=30 +7) @

(x1 =0) (4)

(x2 =0) (5)
[Ipsimas 2 [Ipsimas 3

X1 X2 X1 X2

30 60 20 40

50 20 50 20

3anuiieM e€ ypaBHEHHE HYJICBOM JUHUU YPOBHS 11€J€BON (DYHKIIUH
1
L(x) =x;+2x,uxy, = — 5 X1 M TIOCTPOUM TIO TOYKaM (ToHKAS TUHUS):

20 —

X1

X2

http://ej.kubagro.ru/2015/08/pdf/128.pdf
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20

JIBurasi 3Ty mpsiMyr0 IapajjiesibHO caMoil ce0e (110 HampaBIeHUIO

10

n = grad L(X) = (1;2)), 3adpukcupyem e€ KpaifHee MOI0KEHHUE P. ITO HUKHSAA

oropHast mpsMast 1Jist oomactu G.

MunumansHoe 3Hauenue L(xq;X,) B 001acTi G ONPEAETUTCs IMePeceueHueM

NpsIMBIX Ay, U A3’

xz == _le + 120

{

x1=50
x2=20

L(50;20) = 90 muanManbpHOE 3HaUEHHE 11eeBOi QyHKIMH B 00nactu G.

BbiBOabI:

50 - uran npomsBoacTBa m3aemus C (ex.),

20 - mman pomn3BoAcTBa m3aeus Z (ex.);

90 - 3arpy3ka obopynoBanus 1-ro tumna (4).

PemuB nanHyto 3a/1a4y CUMIUIEKC METO/IOM C UCKYCCTBEHHBIM 0Aa3uCOM, a

TaKXKe TpaprUuecKUM METOJO0M Mbl YOEIHINCH, UYTO pacueT MPOU3BEEH, BEPHO.

JlaHHas 3ajaya O TUIAHUPOBAHUM ITPOU3BOJCTBA SBIIIETCS IPUMEPOM
pabothl peanpusTus «XXX» r.Xonamcka. brarogaps et Mbl CrijlaHUPOBaIU

BBIITYCK I/ISILCJII/Iﬁ IIpH yCJIIOBUH, YTO IIJIaH JOJIKCH OBITH BBHITIOJHEH B

CTOMMOCTHOM BBIP@KEHUU Ha ONPEACIICHHYIO CYMMY.

bnarogaps MeToy CUMILIEKC C UCKYCCTBEHHBIM 0a3UCOM, MOYKHO
pemarh 3aa41 Py MPUCYTCTBUU B CUCTEME OTPAHUYEHHUIN U YCIOBUM -
PABEHCTB, U yCJIOBUH-HEPABEHCTB. J{aHHBIN TUI PEIIEHUS] TPOU3BOICTBEHHBIX

3a/1a4 YHUBEPCAJIEH JJIsl MHOTUX TIPEANPUSITHH.

http://ej.kubagro.ru/2015/08/pdf/128.pdf
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