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METOAbI PEHIEHUA MHOTI'OUHAEKCHBIX TPAHCIIOPTHBIX 3ATIAY
BBICOKOM PASMEPHOCTH

B o0meii mocraHoBKe TPaHCIOPTHAs 3a/ladad COCTOUT B OTBHICKAHMM ONTHMAJIbHOTO IIaHA MEPEBO30K HEKOTOPOI'o OHO-
POIIHOrO rpy3a HOTPEOUTEIISM, YTO IIPUBOJUT K JIBYXUHAEKCHOH 3a/1aue. B peasbHbIX TPaHCIOPTHBIX 33a7a4ax HEOOXOIMMO
YUMTBIBATH HE TOJBKO PA3IMyMs B IYHKTaX MPOM3BOICTBA U MOTPEOJICHHUS, HO M IIPOMEXYTOUHBIX LIEHTPOB, BUA TOBapa,
THUIA TPAHCHOPTHBIX CPEICTB M T.JA. Takas 3ajaya ONUCHIBACTCS MHOTOMHIEKCHON MOJIEIBbIO TPAHCIIOPTHOM 3a1aun. Tou-
HOE peIleHHe MHOIOMHJEKCHOI TPAHCIOPTHOM 3aJa4y MOXKET ObITh MOJIyY€HO METOIOM NOTeHIHanoB. O1HAKO, NPAKTH-
qecKasi pealM3alis 3TOro METO/a SBIISETCS TPYIOSMKOH, IPUYEM BBIYHUCIHUTENIBHAS CII0KHOCTD ITOTYYEHHS PeIIeH s Obl-
CTPO PACTET C yBEIMYEHUEM PA3MEPHOCTH 337aui. ITO 0OCTOATENIBCTBO CTUMYIUPYET Pa3paOoTKy NPUOIMKEHHBIX METO-
JIOB PELICHNs] MHOIOMHJIEKCHBIX TPAHCIOPTHBIX 3aJ1a4, HO3BOJIAIOIMX 00jee NPOCTO OCYIIECTBIIATD YIIYUIICHUE TEKYIIEro
IUIaHa 3a/a4d. B cBA3M ¢ 3TUM B pabore npeioxeHa UTepaliMOHHas MPOLeAypa yIy4lIeHHs [UIaHa 3a]la4i, OCHOBAHHAs
Ha 2JIEMEHTAapHBIX MPeoOPa30BaHMIX MATPHUIl U JIETKO pealn3yroIasics, yTeM mnpocreinero nepedopa noamarpun. Oco-
GEHHOCTH NPOLEAYPhl WIUTIOCTPUPYIOTCS HA YaCTHOM CIIydae TPEXUHIEKCHOW TPaHCIOPTHOH 3a1aun. [Ipu aTOM Hcmonb3o-
BaH 3G (EKTUBHBIHA NIPUEM NPU MOCTPOSHUH HAYAJIBHOTO OMOPHOIO IUIAHA 33Ja4H, COCTOSIIEro B HYNb — IIPe00pa3oBaHUU
HCXOJIHOM MaTpHIIbl CTOMMOCTEH, KOTOPBIH 000011eH Ha Cllydail TPAHCHOPTHOM 3a7aud IPOU3BOJILHON MHIIEKCHOCTH. Mc-
0JIb30BaHUE METO/la NPHBOAUT K TOMY, YTO HA4YaJIbHbIH ONMOPHBIN IUIaH OJIMKE K ONTUMAJIbHOMY, YTO CYIIECTBEHHO CO-
KpalllaeT YMCIIo UTepalui pemeHus 3afaun. IIpemioxkeHHbIe METO/IbI II0JIE3HO UCIONIB30BATh KAaK Ha JTale IMOCTPOCHUS
Ha4yaJbHOr'0 ONOPHOrO IUIAHA, TaK U IIPU UTEPALIOHHOM €ro yirydmeHud. D QGEeKTHBHOCTD MPEUI0KEHHBIX METO/IOB pe-
IICHUS] MHOT'OMHJIEKCHBIX TPAaHCIIOPTHBIX 3a/1a4 BBICOKOH Pa3MEpPHOCTH MILTFOCTPUPYETCS Ha IPUMEpe.

Kawo4ueBble cioBa: TpaHCIIOpTHAasA 3aJa4a, OHOPHLIﬁ IJ1aH, KpPITepI/Iﬁ OIITUMAJIBHOCTHU, METOL Hynb—npe06pasosaHHﬂ

MaTpulpl, METOA ITOTEHIUAJIOB, HTE€PpAlITMOHHAsA Ipoueaypa, MHOIOMHACKCHBIC 3a/Ja1H.

BBepeHue

B oOmieli mocraHOBKE TpaHCHOpPTHAas 3ajada co-
CTOMT B OTBHICKAHWU ONTHMAJIBHOIO IUIAHA IIEPEBO30K
HEKOTOPOro OJHOPOIAHOTO TPy3a IMOTPEOUTENSIM, 4YTO
MIPUBOMT K IByXHH/IEKCHOH 3a/1aye.

TpexuHaeKCHbIE 3aaud BO3HUKAIOT M B APYTHX
cily4asix, KOrja KOJIM4YecTBO MOTpeOuTeneld 1 mpou3Bo-
JUTeNell BEJMKO M €CTECTBEHHOE CTPEMJICHHE YMEHb-
LIUTh TPAHCIOPTHBIE PACXOABI U BPeMs JJOCTaBKU TOBa-
pa NpUBOAUT K HEOOXOAMMOCTH Pa3MEICHUs! TOTIOTHHU-
TENBHBIX (POMEXYTOYHBIX) CKIIaJIOB.

B peanbHBIX TPaHCIIOPTHHIX 3a1a4ax HEOOXOIMMO
YYUTBIBATh HE TOJBKO Pa3jH4Ms B IyHKTaxX HMPOU3BOMI-
CTBa M TOTPEOJICHHUS, a TaKKe NPOMEKYTOYHBIX IICH-
TPOB, HO U BHJIa TOBapa, THIA TPAHCIIOPTHBIX CPEACTB U
1.1. Takast 3a1a4a ONMUCHIBAETCSI MHOTOWHIIEKCHOH MO-
JIeNbIO TPAaHCMIOPTHOM 3a1auu [ 1, 6].

NMocTaHoBKa 3agaun

3agazum MHOKecTBO S ={1,2,...,5} , comepxaree
NepBele S UHMCeN HaTypajlbHOro psina. Kaxxaomy duciy
[ €S THOCTaBUM B COOTBETCTBME MHIEKC j;, KOTOPBIH
MOKET MIPUHUMATh

OIHO u3 MHOXECTBa

Jy={1,2,...,m;} 3HaucHmii.

Habop nHIeKkcoB {j|, jp,...js} bopmupyer S -
MEpHBINA uHIEKC F .
S
Sleno, uro cymectByer N =[] pasmaumsx
=1

S -MEpHBIX HWHIEKCOB F, 00pa3yrolmx MHOXECTBO
E={F.,F,..Fy}.
Kaxnomy

S -HHIEKCHOMY 3JIEMEHTY

F={ji.ja,-jg} TOCTABUM B COOTBETCTBUE HYHCIO

X = X , KOTOpbIE B COBOKYITHOCTH (DOPMHUPYIOT

N2-Js
S -uHzeKcHyro Matpuiy { X}, comepxkaniyio N oie-

MCHTOB.
Beenem HEIYCTOC IMPOU3BOJILHOC ITIOAMHOXKECTBO

f ={k{,k§,...,k2}

MHOXeCTBa S .
[Ipu sTOM

‘]k]l < {1,2,,nk]l } = Jk]l .

_]kl2 e{l,2,,nké}=.]k12 .

s nki = Jki
t t

jkl- e<L2,..
4

Ka>1<z[0My TaKOMY IOAMHOXCCTBY COOTBECTCTBYCT
IIOAMHOXKECTBO HHJICKCOB

F=37 .7 ivej i k.
i ]k]l ]k12 ]ktzi
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COBOKYITHOCTh BCEX KOMIIOHEHT S -MHIEKCHOU
MaTpHIIBI {X F} ¢ (MKCHPOBAaHHBIMHU MH/IEKCAMHU

={k{,k§,...,k2}

obpasyer (S—f;) - MepHOe ceucHHe S -HHIEKCHOM

MAaTpHUILIBI OPUEHTALIUA Fl , F =F/F

Beenem nanee nomuyio cymmy uucen X ;i o B

BUJIE

Z Z Z X/]/Z -Js ZXF’ (D

J1€d1 edy Jseds

a TaK)K€ YaCTHBIC CYMMbI 3TUX YUCET BUa

2 X - XX
‘kl eJ kl eJ jkl- eJktl
li i

ZXF’

NJ2--Js

Janee
{jlaj2a"'a ]S}

KOKIOMY S -MHIEGKCHOMY  OJIEMEHTY

nocraBUM B COOTBETCTBHE  YHCIIO

Cipis = CF -

Takue uucia B COBOKYITHOCTH 00pa3ylOT MaTpUILY
{CF}-

ChopmynupyeM Terephb 3a1ady OTHICKAHUSA HA0O-
pa { Xy}, MHHUMH3HpYIOLIETO

X)=> CrXp 4)
E

1 yIOBJIETBOPSIOIIETO OTPaHUYEHUSIM

ZXF , Fle E = E\E|,
ZXF= (2) , F2eE, =E\E,, %)
E, fi

(m) 7
ZXF_bF,Fn1eE =E\E,,,
E,, "

HyCTI) qyucia 3JICMCHTOB B KaXXIAOM H3 ITOAMHO-

JKECTB J Jkl ,e..ndJ i OJMHAKOBBI W PaBHBI,

o HaIpu-
i

Mep, n
Kpowme
IS {l, 2,0,

coyeTaHuss u3 S DIEMEHTOB MHOXectBa F mo d,

MOJIMHOXKECTBA F.

TOrO, T

yCTh

m} , TPEJCTAaBIAIOT COGOH BCEBO3MOXKHBIC

m= Cg .
Torna 3amava (4) — (6) Ha3bIBaeTCI S - HMHICKC-
HOW d - rumepruiaHapHOW TPaHCIOPTHOU 3anayeit [3].

B yactHOCTH, eciin
§=3,d=1un=n=n=n,

TO 3ama4a (4) — (6) ympomiaercs K BUIY: HalTH HaOop

X =(x

2 ) , MUHUMU3UP YOI

L(X)=

n n n (7)
= Z Z Z Cj]j2.i3 Xj].izjs

J1=lj2=1j3=1

1 yIOBJIETBOPAIOIINI OrpaHUYEHUSIM:

n

_p) _
Z] Xjijiy =5 Jk €Jk5 k={2,3},
N=

n

2 Xjinis =

2) .
511}3,Jk€Jk,k={1,3}, ®)
Ja=l

n
2 Xjijns =b_§-33 s Je ks k={12],
J3=1
Xj]jzj:; ZO, j] GJ], j2 €J2, j3 GJ}. (9)

ITpu 3TOM MoOTyYeHa TPEXUHIACKCHAS TPHAKCHATb-
Hasl TPAHCIIOPTHAsS 3ajava.

Oo6parnraer Ha ceOs BHHUMaHHE OCOOCHHOCTH, Xa-
pakTepHas I BCEX MHOTOMHIEKCHBIX 3a/1a4, - BBICOKAsI
pasmepHocth. Ilapamerp M = N -m, OIpenesONIuii
CIIOKHOCTD 3aJauH, I TUIIMYHBIX PeabHbIX 3HAUCHUH
Yuciia TEPEMEHHBIX - N M YuClia OrpaHUuYCHU# - m

MIPUHUMAET 3HAYEHHUS, UMEIOUIUE MOPSA0K 108 —10'2 ,
YTO JeNaeT HEBO3MOKHBIM IMAOJOHHOE NPUMEHEHHE
TEXHOJIOTHH, UMEIOIUXCS B MOMYJIAPHBIX MaTeMaTHYe-
ckux makerax (MathCad, Exel u .11.).

TouHoe penieHre MHOTOMHIEKCHON TPaHCIIOPTHOM
3a/1a4l MOXKET OBITh MOJIYYEHO METOJIOM ITOTCHIIHAIIOB
[1, 2]. IIponecc pemieHust COCTOUT U3 MPENBAPUTENHHO-
ro 3Tama, Ha KOTOPOM CTPOMTCS HAaYaJbHBINA OIMOPHBIN
IUTaH, U KOHEYHOTO YHKCIIa OJHOTHUITHBIX ONEpanui, co-
CTaBJISIONIMX OCHOBHOM 3Tam pabOThl BBIYHUCIUTEIHHO-
ro anroputMa [5, 7]. Kaxxgas ureparust 0CHOBHOTO 3Ta-
Ia COCTOUT M3 JBYX InaroB. Ha mepBoM Imare ¢ momo-
IIbI0 KPUTEPHS ONTUMAJILHOCTH MPOBEPSCTCS OITHU-
MaJbHOCTh OIOPHOI'O IIaHA, MOJYYEHHOT'O Ha IPEeibl-
IyIiel urepaiuu. Eciy 3TOT MpU3HAK BBIIOIHSICTCS, TO
IUTAH ONTHMAJICH, B NMPOTHBHOM CJy4ae MEPEXOIAT KO
BTOpoMy dTamy. Ha 3ToMm artame ¢dopMupyercst HOBBIH
IUTaH, 3HAYCHHUE LIEJICBOM (DYHKIIMM KOTOPOTrO HE XYKe,
YeM 3HAYCHHUE 3TOM (DYHKIMM Ha TpPEAbIIyIIeH HuTepa-
LUK U 3TOT IUIaH MPOBEPSCTCSA Ha ONTUMABLHOCTh. U B
cilydae ero He ONTUMAaJbHOCTH, (OpMHpYeTCsl odepen-
HOM IJ1aH.

OpHako, IMpakTHYecKasl peai3anus STOro MeToja
SIBIIICTCS TPYAOESMKOW, IPUIEM BBIYMCITUTEIILHAS CIIOXK-
HOCTh TOJYYEHHUS PEIICHUS OBICTPO PACTET C yBEIHue-
HHEM pa3MEepHOCTH 3aJladyd. ITO OOCTOSTENbCTBO CTH-
MYJIHpYET pPa3paboTKy MpUOIMKEHHBIX METOMIOB pellie-
HUS MHOTOMHJCKCHBIX TPAaHCIOPTHBIX 3a7ad. DTH Me-
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TOZBI MOJIE3HO HCIONIB30BATH KaK Ha ATalle IIOCTPOCHHUS
HAYaJIbHOTO OMOPHOrO IUIAHA, TaK U P UTEPAIHOHHOM
ero yay4lIeHHH.

PeweHue 3apaumn

O¢ddexTUBHBIN TpUEM, HUCIONB3YEMbIH MpH MO-
CTPOCHUU HAYaJBHOI'O OIOPHOIO IUIaHA, COCTOUT B
HYJb — MPeoOpa3oBaHUM MUCXOAHOW MaTPHIBI CTOUMO-
CTEH, KOTOpKI 0000IICH Ha Ciydail TpaHCIIOPTHOH 3a-
Jlay¥l IPOU3BOJILHOM MHAEKCHOCTH [4].

[Ipu sTOM
0 _
Jds
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B wactHOCTH, 11 TpUaKcUaJbHOW TPaHCIOPTHOM
3a1auu cootHomeHwus (10) yrpomarorest K BULY

A
J1J2J3

1 2 ., 06\
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DTO MPUBOJUT K TOMY, YTO HadaJbHBIA OMOPHBIH
IUTaH OJNIMKE K ONTHMAaJbHOMY, a CIICAOBATCIBHO JUIS
pellieHus 3aJja4ui TOHATO0UTCS 3HAYMTEILHO MEHbBIIEE
YUCIIO UTEPAITHi.

[ToHATHO, YTO NMpPUMEHEHUE JIOOOr0 W3 METOJOB
MOJIy4EHHUsI HAYaJIbHOTO OMOPHOIO IIaHa MOXKET MpHU-
BECTH, BOOOIIC TOBOPS, K IIAHY JOCTATOYHO JAJICKOMY
OT ONTUMAaJbHOrO. BBUIY OUYEBUIHON CIOKHOCTU Me-
TOJIa MMOTEHIMAJIOB BO3SHUKAET HEOOXOIUMOCTh B pa3pa-
00TKe TPHONMKCHHOTO METOMAA, ITO3BOJIAIONICTO BO3-
MOXKHO 00Jiee TPOCTO OCYIIECTBIIATh YIIYUIIICHUE TEKY-
IIEro IlaHa 3a7auu.

PaccMoTpum cyliiecTBo npeziaraeMon Mpoueaypsl
MIPUMEHUTEIFHO K TPEXUHAEKCHOW TPAaHCIIOPTHOM 3a/a-
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NJ2J3 }
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11ast IIPH 5TOM OTPaHUYEHUH 3aa4H.
PaccunTaeM COOTBETCTBYIOIIME CTOMMOCTH TpPaH-

CIIOPTUPOBOK

C= Z Z Z )Cn/z/s J1J2J3 °

/]eJ( ) /2eJ( )/3GJ

3aMe-

C=2 2 2 CinpFins-
]]GJ( ) ]26.]( )/'36J33
CpaBHuM Tenepb 3HaueHust C , C u C no Bemu-

YUHEC U BI)I6epeM W3 HUX MUHHManbHOe. Ecnm muHu-

MaJIbHBIM OKazajiock uucno C, To noamarpumy X

3aMEHUM Ha X , YMEHBIIUB IIPH STOM 3HAYCHHUE Lielie-
BOW (DYHKIIMH 3a/1a4uu.

Ecnu manMmensmmM oka3anock uucino C, TO MOJ-

marpunia X, 3amensercsa Ha X . Eciu, HaKoHel, Hau-
MeHpIMM siBisiercst C, To (opmupyeTcss HOBas IMOJ-
Mmatpuia X U BCs NpoLEAypa OBTOPSETCA.

D¢ dexTrBHOCTE METOJa HYIb-TIPEOOPA30BAHUS U
NpUOIMKEHHOTO  METoAa  YAYYIIeHUS Ha4daJbHOTO
OITOPHOTrO TUIaHa 3aJadu ObLIa TpPOU3BENEHA DKCIIEpPH-
MEHTQJIFHO TIPH PEIEHUU JBYXUHJIEKCHBIX M TPEXWH-
JIEKCHBIX TPaHCIIOPTHBIX 3a/au.

VYcnoBust 3amad  (OPMUPOBATKHCH C  [TOMOIIBIO
HMMUTALMOHHONW MOJEIH.

Kaxxnas 3aqaua peranach IBasKabl:

a) Ha4YaJIbHBIN IJIaH (GOPMHUPYETCS TPaIUINOHHBIM
METOZIOM CEBEPO-3aIlaJHOTO YIJIa;

0) HavaJIBHBIH IUTaH (POPMUPYETCS METOAOM HYJIb-
npeoOpa3oBaHusl.

Kpurepwuii onenkn 3ppeKTHBHOCTH UMEET BU:

iy
7O (w)

31ech Vk(T) (N) - KOnHYecTBO UTEpAIMIA yiTyHdIle-

HUA HaYaJIbHOI'O IUIaHaA, MOJYYCHHOI'0 TpaAWuIMOHHBLIM

METOJIOM JI0 MONY4EHHUs PEIleHHUs, Vk(o) (N) - xommde-

CTBO WTEpAlUi YIyUIICHUsS HAYaJbHOTO IUIaHA, MOTY-
YEHHOI'0 METOJIOM HYyJb — MPeoOpa3oBaHus 0 MoIyde-
HUS pelieHus, N - pa3MepHOCTb 3aJauu.

N, =1,5-10° N1

b2

1 1 I 1

niny 10

1 i I 1
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Ny =48-107* N
g T T H T

60

ni{n} 400

£ i 1

0
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n

Puc. 1. I'paduk 3aBUCUMOCTH OLIEHKH 3()PEKTUBHOCTU
METO/1a HyJIb - IPE0OPa30BaHUsl OT PAa3MEPHOCTH 3aJ[auu

BbiBOoAabI

Taxum 00pa3zoM, Ul pEIICHUS MHOT'OMHAEKCHBIX
TPAaHCIIOPTHBIX 3aJay IPEAJOKEeHa MTepalliOHHAs
npouenypa yIydlleHus IUIaHa 3aJayy, OCHOBaHHAs Ha
JJIEMEHTApHBIX Npeo0pa3oBaHUAX MaTpPULl U JIETKO
peanusyonyocd, IyTeM IpocTeiiero mnepedopa
noaMaTpun X, .

OcoOeHHOCTH MpPOLEAYPHl WUIIOCTPUPYIOTCA HA
YaCcTHOM Cllydae TPEXUHIEKCHOW TpaHCIOPTHOH 3aja-
ye. [Ipu 3TOM ncrnonb3oBaH 3¢ (HEKTUBHBIN IPUEM MPH
IIOCTPOEHUU HAYAJIBHOTO OIIOPHOTO IUIaHa 3ajayH,
COCTOSILIETO B HylIb — IpeoOpa3oBaHUU HCXOJHOM
MAaTpHIIbI, KOTOPBIH NPUBOAUT K TOMY, YTO HadaJIbHBIH
OINOPHBIN IUTaH ONMKE K ONTUMAIBHOMY, YTO CYIIECT-
BEHHO COKpalllaeT YUCII0 UTepaluil peleHus 3a1aqH.
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Metoan po3B’si3Ky 0araToiHAEKCHAX TPAHCIIOPTHHUX 33124 BHCOKOI PO3MipHOCTi
0. b. Axiesep, O. I. [lynaescebka, 1. B. Cepmiok, A. FO. CtpenbHikoa, [{. B. 'apmam

V 3araypHiil IOCTAHOBIII TPAHCIOPTHA 33/1a4a MOJIATa€e Y 3HAXOJDKEHHI ONTUMAIBHOTO IUIAHY I1€PEBE3EHb JSIKOro OAHOpI-
JTHOTO BaHTaXKy CIIOXKMBayaM, L0 MPU3BOJUTH O JBOXIHAEKCHOI 3a1adi. ¥ pealbHuX TPAHCHOPTHUX 3a/ladax HeoOXiHO Bpaxo-
BYBATH HE TUIBKH BiZIMIHHOCTI B IlyHKTaX BUPOOHULTBA 1 CIIOXKUBAHHS, a i MPOMIKHUX LIEHTPIB, BUAY TOBapy, TUILy TPAHCIOPT-
HHX 3ac00iB 1 T.0. Take 3aBIaHHA OMUCYeThCs 6AraTOIHAEKCHOI MOJIEIUIIO TPAHCIIOPTHOI 3aa4i. To4He pilleHHs OaraToiHIeKc-
HOI TPAHCIIOPTHOI 3a/1a4yi Moke OyTH OTPUMaHO METOOM IoTeHIianiB. OHaK, MPaKTHIHA peaizallis IOro METOLY € TPYIOMic-
TKOIO, TPUYOMY OOUYHMCIIIOBAIbHA CKJIAJHICTh OTPHMAHHS PILICHHSA LIBUJIKO 3pOCTa€ 31 30UIbIIEHHAM po3MipHOCTI 3ajaui. s
00CTaBHHA CTUMYIIIOE PO3POOKY HAONMKEHUX METOZIB BHUPILIEHHA 0araTOiHACKCHUX TPAHCHOPTHHUX 3aB/aHb, IO JIO3BOJISIOTH
OiIbII IIPOCTO 3AIHCHIOBATH MOJIMIIEHHS IIOTOYHOTO IUIAHY 3aBJaHHA. Y 3B'I3KY 3 MM B POOOTI 3alpONOHOBaHA iTepariiiHa
IpoLeypa MOMIIILIECHHS IUIaHy 3aBJIaHHs, 3aCHOBAHA HA €JICMEHTAPHUX IIEPETBOPEHHX MAaTPHULIb 1 JIETKO peai3yeThCs, IUIIXO0M
npocroro nepedopy miaMarpuipb. OcoOIMBOCTI IPOLEIYPH LIFOCTPYIOTHCS HA OKPEMOMY BUIAJIKY TPHOXIHIEKCHOI TPAHCHOPT-
Hoi 3ajaui. [Ipu 1poMy BukopucTaHuil epeKTUBHUIA NPUHOM IPU MOOYI0BI IIOYaTKOBOrO ONOPHOIO ILIAHY 3a/adi, 1o CKiIaja-
€TbCS B HYJIb - IEPETBOPEHHI BUXiZHOI MAaTpPHILI BapTOCTEH, SIKMi y3arajabHEHO Ha BUIAJIOK TPAHCIIOPTHOI 3a/adi J1OBUIBHOI iH/Ie-
KCHHUX. BukopucTraHHs MeTOIy NPU3BOAUTBH IO TOrO, IO IOYATKOBHH ONOPHMI IaH OJMKYe 0 ONTUMAIIBHOTO, IO iCTOTHO
CKOpOYY€E YHCIIO iTepaliiii pillieHHs 3a1a4i. 3apoIIOHOBaHi METOIM KOPHCHO BUKOPUCTOBYBATH K Ha €Talli MO0YIOBH I104aTKO-
BOI'0 OIOPHOTIO IUIaHY, TakK 1 MpH iTepauiiiHe Horo nominmeHHs. E¢exTHBHICT 3apornoHOBaHNX METO/IB BUpIIIEHHs OaraToiH-
JIEKCHUX TPaHCIOPTHUX 3aBJaHb BUCOKOI PO3MIPHOCTI ITIOCTPYEThCS Ha MPHUKIA/IL.

Kaw4yoBi cioBa: TpaHCIOpTHE 3aBIaHHs, ONOPHHH IUIaH, KPUTEPiH ONTHMAIBHOCTI, METOJ IIEPETBOPEHHS MaTPHIL,
METOJ TOTEeHIaNIB, iTepaniliHa npoueaypa, 6araroiHIeKCHe 3aBIaHHSI.

Methods for solving multi-index transport tasks of high dimensionality
O. Akhiezer , O. Dunaevskaya, I. Serdyuk, A. Strelnikova, D. Harmash

In the general formulation, the transportation problem consists in finding an optimal plan for the transportation of some
homogeneous cargo to consumers, which leads to a two-index problem. In real transportation problems, it is necessary to take
into account not only differences in points of production and consumption, but also of intermediate centers, type of goods, type
of vehicles, etc. Such a problem is described by a multi-index model of the transportation problem. The exact solution of a multi-
index transportation problem can be obtained by the method of potentials. However, the practical implementation of this method
is laborious, and the computational complexity of obtaining a solution grows rapidly with the increase in the dimension of the
problem. This circumstance stimulates the development of approximate methods for solving multi-index transportation problems,
which make it easier to carry out the improvement of the problem current plan. In this regard, the paper proposes an iterative
procedure for improving the problem's plan, based on elementary matrix transformations and easily realized, by a simple search
of submatrices. The features of the procedure are illustrated by the special case of the three-index transportation problem. In this
case, an effective technique was used to construct the initial basic plan of the problem consisting in the zero transformation of the
initial value matrix, which is generalized in the case of a transportation problem of arbitrary index. Using the method leads to the
fact that the initial basic plan is closer to the optimal one, that substantially reduces the number of iterations of the solution of the
problem. The proposed methods are useful to be used both at the stage of construction of the initial basic plan, and during its
iterative improvement. The effectiveness of the proposed methods for solving multi-index transportation problems of high di-
mension is illustrated by an example.

Keywords: transportation problem, basic plan, optimality criterion, zero matrix transformation method, method of po-
tentials, iteration procedure, multi-index problems.
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