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IIpeocmasnenvl gpruuciumenvHvle mecmvl No UMEPAMUEHOMY MEMOOY HA OCHO8e NOCle-
dosamenvHo20 nepecyema KodIQp@uyueHmos QyHKYUOHAIa O MPAHCHOPMHOLL 3A0au.
Onmumanvroe peuleHue NOIYYeHo 3a mpu umepayuu, He UCHOIbIYEM CIAYHAsL GbIPOdHCOe-
HUs, cosnaoaem co CmanoapmHoll npospammott no Memooy nomenyuanos. Hcnonvsosa-
Hbl CMAHOGpPMHble Memoobl meopuu Onmumusayuu. Aneopumm cmpoum nocreoosa-
MENbHOCHb PeUleHUll NPOMEICYIMOUHbIX OOHOMEPHBIX 3a0ay, KOMOpble He AGNAIMCA
donycmumbsimu Ol UCXOOHOU 3a0aydu. Mmeem Mmecmo MOHOMOHHbIIL pOCM NO PYHKYUO-
Hany Ha ncegoopeuteHusax. Ilonyuenst popmynsl peuieHutl npoMexCymouHbix 08yMepHbIX
3a0au ¢ 3aYenIAOWUMUCI NePEMEHHBIMU U NOCTe008AMENbHO Nepecuumansl Kodgouyu-
enmul ynxyuonanos. Haiioeno donycmumoe peuwienue 6 cucmeme pagencms. Ilpu om-
Cymemesuy OOnyCmumo2o pewenus: chopmyIuposana 3a0aia 0 MaKCUMaibHoOM NOmoKe
0151 MPAHCNOPMHBIX O2paHudeHuti ¢ 3anpemamu. Ilo Hekomopomy npasuny cgopmupo-
8aHbI KOPPECNOHOUPYIOWUE NAPbL UHOEKCO8.

Kniouesvie cnosa: mpancnopmuas 3aoaua, 0ekoMnosuyus, 06006ujeHHble NOCMAGUIUKIL U
nompebumenu.

BBenenune. Metonpl qekoMno3uuu 3¢ (HEKTUBHB BO MHOTHX OIITH-
MU3ALMOHHBIX 33Ja4aX CO MHOTMMHU IEPEMEHHBIMM U OTIPaHUYEHUSMU
[1-16]. B pabote [17] mpeacTaBieH UTEPATUBHBIA METO PEIICHUS KJlac-
CHYECKOM TPAHCIIOPTHOM 3aJadd, B KOTOPOM IIOCJIEIOBATEIbHO PELICHBI
3aJa4¥ C JBYMSI OTPAaHUYCHUSIMH U3 Pa3HbIX TPYMI U C OJHOU CBS3BIBAIO-
niei mepemenHoid. B [18] aTor momxon 3¢p¢GeKTHBHO TpPUMEHEH s
TPAHCTIOPTHBIX 3a7a4 C JIOTMOJHUTENbHBIMH MYHKTaMH IMPOU3BOJCTBA U
notpedienusi. B anroputme mocienoBaTeNbHO MEPECUUTHIBAIOTCS KO-
bunueHTsl 1eneBoi QpyHKIMH, 3aTeM (OPMYIUPYIOTCS OJHOMEpHBIE 3a-
JlauM, YHUCIO KOTOPBIX PaBHO YHCIy OIpAaHMYEHUH HCXOJHOM 3ajayu.
[TomydeHHble penieHus MO3BOJIAIOT HAMTH UCXOIHBIM ONTUMYM WJIH OIIpe-
JIEIUTh CHUCTEMY OIpaHMYEHMH Ha NepeMeHHblE. JlomycTuMble perieHus
ATON CHCTEMBI JIAl0T ONTUMAlbHOE pelleHre UCXOAHOU 3anaun. Ecmu no-
MYCTUMBIX PEUIEHUH HET (BBIPOKICHHE), TO PEIIAIOT 3aJaud O MaKCH-
MaJbHOM IOTOKE: HAXOIAT MHOKECTBO TaK HA3bIBAEMBIX B3aMMHO YJIO-
BJIETBOPEHHBIX Tap, (HOPMHUPYIOT MHOXKECTBO OOOOIEHHBIX MPOU3BOIM-
Tenel u moTpeduTeNnel U MyTeM CYMMHUPOBAHUS CTPOAT HOBYIO UCXOIHYIO
3a7ja4y C MEHBIIMM 4YHUCIOM orpanuyeHuid. [locne aToro mpouecc nocie-
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JIOBATEJILHOTO PEIICHUs] JBYMEPHBIX 33734 TOBTOPSETCS M aJTOPUTM
CTPOUT IOCIIE0BATEIbHOCTh TaK Ha3bIBAEMBIX MCEBAOPEIICHUI ¢ MOHO-
TOHHBIM BO3pacTaHHeM (DyHKIHOHaJIa. MeTo HampsMyI0 pacrpoCTpaHs-
eTCs Ha IIUPOKUN KIIACC TPAHCIIOPTHBIX U paclpeeuTENbHbIX 3a/1ay.
BoruncauteabHblil TecT. IHTEpECHBIM MOMEHTOM palbOThI aIropuT-

Ma SIBISIETCA CIIy4ail, KOrJa ONTHUMYM JIOCTHraeTcsi 0e3 MpuBJICUYCHUS
0000IIEHHBIX MMOCTABIIMKOB U MOTPEOUTENCH. ITO WILTIOCTPUPYET CIETY-
IO TeCT JIsl TPAHCIOPTHOM 3a/1auMl pa3MepHOCThIO 7 x 7. 31ech urepa-
TUBHBI TpOIECC 3alporpaMMHUPOBAH, IMOCKOJBKY HE MPEICTaBISCTCS
BO3MOXXHBIM OCYILECTBUTH MOCIEA0BATEIbHbIE PACUEThI, KaK 3TO CIETIaHO
B ipumepe B padote [17]. Ilycts

X1+ X2 + X3 + X34 + X5 + X6 + X7 =30,

Xo1 + X9y + Xo3 + Xog + Xo5 + Xo6 + X7 = 20,

X371+ X33 + X33 + X34 + X35 + X36 + x37 = 25,

X1+ Xgp + Xg3 + Xgq + Xg5 + Xg6 + Xg7 = 40,

Xs51 + Xs5p + X553 + X54 + Xs5 + X56 + X57 = 30,

Xg1 + Xgo + Xe3 + Xgg + Xg5 + Xg6 + Xg7 = 20,

X71+ X73 + X753 + X4 + X35 + X76 + X77 = 50;

Xi1+ Xo1 + X317 + X471 + X571 + Xg1 + X771 = 50,
Xio +Xoo + X35 + Xy40 + X50 + Xgp + X970 = 20,
Xi3 + Xp3 + X33 + Xg3 + X53 + Xg3 + X753 = 30,
X14 + Xog + X34 + Xgg + Xsg + Xeg + X74 = 40,
X15 + Xp5 + X35 + X45 + Xs55 + Xg5 + X75 = 25,
Xi6 + Xo6 + X36 + Xa6 + Xs56 + Xg6 + X76 = 20,
X7 + Xo7 + X37 + X47 + X57 + X7 + X77 = 30.
Torma
J =2x11+2x15 +18x13 +8x14 +10x75 +12x76 + 2x17 +
+ 4xy; +10x5, +12x93 +14x54 +6Xx55 + 2x96 + 8x57 +
+ 12x31 +14x3, +14x33 +14x34 +16X35 +14x34 +16x3, +
+ 16x4) +4x45 +20x43 +4x44 +14x45 +6x46 +16x47 +
+ 6x5; +16x57 +14x53 +12x54 +4x55 +8x55 +20x57 +
+ 20x6; +12x6p +20x63 + 6x64 +14x55 +12x45 + 8x67 +
+ 6x7; +10x7, +10x3 +10x4 + 6x75 +16x6 + 20x;7 — min.

[lepBoHayasbHas OIICHKA ONITUMYMAa CHU3Y UMEET BU/
Jo=1-30+1-20+6-25+2-40+2-25+3-5+3-20+3-50+
+30-1+20:2+20-1+20-5+40-2+25-2+20-1+30-1=975.
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IIpocras nmpoBepKa MOKAa3bIBAET, YTO COOTBETCTBYIOLIEE MICEBAOPEILIE-
HUE PEUICHUEM HE SIBIISIETCS.

Haunnaem urepaunonssiii nporuecc. [lomapHo nepebupaeM MyHKTHI
IPOM3BOJICTBA U MOTPEOJICHUS U PELIaeM TPAHCHIOPTHBIE 3a1a4M JIUIs KaX-
o napsl. Hanmpumep, niepBast U3 HUX BMECTE C €€ PEIICHUEM BBITIISIUT
TaK:

11 12 13 14 15 16 17 =30

71 61 51 41 31 21 11 =50
3 10 3 &8 6 2 2 1 9 4 5 6 1 1
11= 30, 21= 20 1

3mech U Janee MCMOIb3yeTcs HHIEKCHAs 3aluch TPAHCIOPTHOM 3aja-
yu [17].
[IpuBenem ere HECKOIBKO MOI3a1au:

11 12 13 14 15 16 17 =30

73 63 53 43 33 23 13 =30
5 10 7 10 7 6 1 1 18 4 5 6 1
11 +12 +17 =30, 73= 30 11

31 32 33 34 35 36 37 =25

7262 52 42 22 12 32 =20
5 6 8 2 5 1 8 14 7 7 8 7 8 10
33 +34 +36 =125, 12= 20 4

[Tocnennsist OyieT UMeTh BUT

71 72 73 74 75 76 77 =50

67 57 47 37 27 17 77 =30
3 10 8 5 5 2 5 7 4 6 4 9 20 11
17= 30, 73 +75 =50 9

[locne pemenuss 49 mnox3amady moixydaeM OLEHKY CHH3Y JUIA
(dhyHKIMOHAMA!

J1=0-30+0-20+8-25+2-40+2-25+3-5+4-20+4-50+
+50-1+20-1+30-6+40-2+25-2+20-2+30-2=1105.
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Eme onun nuki pemenust 49 moazanay gaet

J,=0-30+1-20+8-25+2-40+3-25+4-5+4-20+4-50 +
+50-1+20-24+30-6+40-2+25-1+20-1+30-2=1130.

[Tocre emie 0qHOTO MOBTOPEHUS HAXOAUM
J3=0-30+1-20+8-25+2-40+3-25+4-5+4-20+4-50+
+50-2+20-24+30-6+40-2+25-1+20-1+30-2=1180.
JIaJH)Heﬁmee HOBTOpCHI/Ie aJ'IFOpI/ITMa HC OacT HOBBIX pe3yanaTOB,

Tak Kak (YyHKIMOHAJIBl He Bo3pacTatoT. ClieoBaTeNbHO, PE3YyJIbTaTOM
pemeHust OyyT ypaBHEHHUS

X11 +X12 +X17 = 30,

X6 = 20,
X33 =25,
Xa + X44 =40,
xs5 =25,
Xs51 =15,
x4 = 20,

X71 + X73 + X75 = 50,

Xi1 + Xo1 + X51 +x7; =50,
X12 + x40 = 20,
X33 + x73 = 30,

Xg4 + Xg4 = 40,

Xs5 = 25,
X6 = 20,
X17 = 30,

OTKyJa MoJy4aeM
X7 = 30, X6 = 20, X33 = 25, Xqp = 20, Xq4 = 20, X51 = 5,
X535 = 25, Xoa = 20, X711 = 45, X73 = 5,
J =1180.
OTHU [aHHBIE JIETKO MPOBEPUTH, BOCIOJIB30BABIINCH, HAIPUMEpP, pe-
[IEHUEM TPAHCIOPTHOM 3aJaud METOJOM MOTEHIHANIOB (pucyHOK) [19].

Jlerko BUACTD, YTO OHO B TOUHOCTU COBIIAAACT C pCHICHUCM, IMOJTYUYCHHBIM
HUTCPATHUBHBIM MCTOAOM.
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Pemenue TpaHcnopTHOM 337241 METO0OM MOTEHIINAJIOB

33KJ110‘leHI/Ie. HpC,HCTaBJICHBI YUCJICHHBIC paC‘-IeTBI I/ITepaTI/IBHbIM ME-
TOAOM JIA TpaHCHOpTHOﬁ 3aJa4yd, Koraa BbIYHMCIICHUA OCYHIGCTBJ'IS[IOTCSI 110
MIPOCTON cxeme 0e3 BBIPOKIECHHUS. DTOT Cllydall He sBisiercss oommM. Kak
MPaBUIJIO, OKOHYATEIbHASI CHCTEMa JIMHEMHBIX alreOpandecKux ypaBHEHHI
HECOBMECTHAsI, aJITOPUTM pabOTaeT Mo PaCCMOTPEHHON CXeMe, HO BBOJISTCS
00O0OIIICHHBIC TIOCTABIIMKK W ToTpebuTenu. JlampHeWme YuCIeHHbBIC
pacyeTsl OyIyT OTHOCUTBCA K CIIydar0 HAJIM4Msl 000OIIEHHBIX MTOCTABIIUKOB
U MoTpeduTenei.
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Computational tests on the decomposition algorithm
for the transportation problem
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’ Dorodnicyn Computing Centre of RAS, Moscow, 119991, Russia
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The article presents numerical tests of iterative method for solving transportation
problem based on successive recalculations of functional coefficient. Optimal solution is
achieved in three iterations and degeneration is not involved. This solution matches those
obtained by standard program using method of potentials. Standard optimization
methods are used. Algorithm constructs a sequence of solutions for intermediate one-
dimensional problems, which are not permissible for the original problem. Monotonous
functional growth at pseudosolutions takes place. Formulas of solutions of intermediate
two-dimensional problems with hooked variables are composed. Coefficients of
functional are successively recalculated. Finally permissible solution is searched in a set
of equations. If there is no such solution the problem of maximum flow with
transportation limitations is solved. Corresponding indices pairs are formed by certain
rule.

Keywords: transportation problem, decomposition, generalized suppliers and consumers.
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