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Z Z Iu’j’L ]@_afJE]k kEK Z g;wgd?ﬁ Zj)GUO; (2)

jefj(Uk) JEL (UF) keKo(i,4)
oY APl =0y p =117 2}, > 0,k € Ko(i, 5), (i, ) € Us; (3)
(i,9)eU keK (i,5)
0<af, <df e Ki(i,)),(i,5) € U; oy > 0,k € K(i,5) \ Ki1(i, j), (i, 5) € U\ Up;
LU ={jel®: (i,)" €U} I (U") ={jeI*:(j,i) e U*}. (4)

Here K (|K| < o0) is a set of different products (types of flow) transported through the
multinetwork G. Without loss of generality, let’s put K = {1,...,|K|}. Let us denote the
connected network corresponding to a certain type k of flow with S*¥ = (I*, U*), where I* is
the set of nodes and U* is the set of arcs which are available for the flow of type k, k € K.
Also, we define for each node i € I the set of types of flows K (i) = {k € K : i € ]k} and
for each multiarc (i, j) € U the set K(i,j) = {k € K : (i,7)* € U*}. We assume that the
denominator ¢(z) of the objective function (1) does not change sign on a set of multiflows
X, ze X.

We use constructive decomposition theory [1] for constructing solutions to a class of
mathematical programming problems: extremal inhomogeneous problems of linear-fractional
flow programming on a generalized multinetwork (1)—(4). The work is devoted to methods,
algorithms and technologies for constructing optimal and suboptimal solutions in synthesis
with modern innovative technologies of sparse matrix analysis [2], algorithmic graph theory,
theoretical computer science. The presented algorithms and computing technologies make
it possible to construct solutions to large sparse linear systems with matrices of full and
incomplete rank using parallel computing.
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JIpoGHble ypaBHEHUs M YUCJICHHBIN aHAJIN3
C. U. IMuckapes (Mocksa, Poccus)

PaCCManI/IBaeTCH JAUCKPETU3allid ypaBHeHI/IfI B 9aCTHBIX IIPOU3BOAHBIX Pa3HOCTHBIMU
cxemaMn. A NMEHHO, paCCMaTPUBaACTCA ,HpO6HO€ YpaBHEHUE

Du(t) = Au(t) + f(t), u(0) =1, (1)

B OaHaxoBOM mpocrpaHcTBe F ¢ japobHoii mpomssojguoit D*u(t) mo Kamyro u oHO ammpok-
CUMUPYIOTCS IBHBIMU U HESIBHBIMU DPA3HOCTHBIMHU CXeMaMd. Takue 3a/adu OTINYAI0TCS OT
KJTACCUYIECKON CUTYAITMH TeM, ITO IVIaJIKOCTh UCXOHBIX JTAHHBIX U CKOPOCTh CXOMMOCTH Pas3-
HOCTHBIX cxeM nMeroT |1]-[4] meoknmammyio ¢sa3b O(T%). T0 KacaTCst I CXEM, IIPE/IOKEH-
HBIX B paborax Baxkiexosoit, AmmsipasbieBa, [logmyonoro, [Tonue u np. Kax BbiscHIIOCH
CKOPOCTDb CXOJIMMOCTH B OOJIbIIEH CTENeHW 3aBUCUT OT IOKa3aTesis MPOU3BOJHON, a HE OT
cXeMbl, anmpokcnMupyrormeit (1).

Bnaaromapaoctu. Pabora nomiep:kana rpantom Poccuiickoro naywanoro gonga Ne  23-
21-00005.
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O60011eHHbIE pellleHns 3aJa9 COMPSXKEeHUs
nJist ypaBHeHusi IesibMrosibiia u ypaBHenuii Makcpesiia
H. B. Ilnemunuckuii (Kaszans, Poccus)

Samaun qudpakim 3JIeKTPOMArHITHBIX BOJIH Ha TOHKUX ITPOBOISIINX SKPAHAX CBOIATCS
K 3ajJladaM CONpsKeHUs JId ypaBHeHWiT MakcBera wim Jijid ypaBHeHus [eJbMroJibia B
JIByMEPHOM cJiyvae. Hampumep, HyKHO HaiiTh yXo/sime Ha 6eCKOHEYHOCTD pereHus u~ (T, 2)
nu't(x, z) ypasuenust LesibMmrobiia B mosioce 0 < 2 < aipu 2z < 0 u z > 0, yI0BJIETBOPSIONITE
HEKOTOPBIM ycjioBusiM 1ipu 2z = (). Vckomble perreHnst MOYKHO MPEJCTaBUTH B BUJIE

R m™m
ut(r,2) = E uE sin —a - e*?,
n=1 a

rie v, = k2 —(mn/a)?, Rer, > 0 wm Im~, > 0, k — BosHOBOE YKC/IO. DTU PsiJibl

cxoagATes pH z # 0 ipu MobbIX Habopax "uces U, Ho He scHo, uTo Oymer npu z — 0 % 0.
[TocTpoens! crienuaibHble KJIACChl 0000IMEHHBIX (DYHKIUI — JIMHEHHBIX HelPepbIBHBIX
(DYHKITMOHAJIOB Ha TIPOCTPAHCTBAX JIMHEHHBIX KOMOUHAIIUN HEKOTOPBIX 0A3UCHDBIX (DYHKITHIA,

00pa3yIoIux 0.H.C. Ha MMONEPETHOM CeYeHUN BOJIHOBO/IA. B ci1yuae 1m10cKoro BOJIHOBO/IA B Ka-
. TN ™m

YecTBe TaKuX (DYHKIWH OepPyTCsd Sin — & WK COS — T, B CJIy9ae MPsSMOYTOJIBHOTO BOJTHOBO/IA
a a

— TPOU3BEJIEHNS CHHYCOB U KOCHHYCOB. [[j1s1 3aKPBITOrO BOJTHOBO/IA TTPOM3BOILHOTO CEUEHUS
— cHCTeMBbI COOCTBEHHBIX (PYHKINIT ortepaTopa Jlamaca, y1oBIeTBOPAIONIX yeaoBuo Jupux-
Jie uan yenosuio Helimana na rpanure cedenud. B ciydae OTKPBITOrO MPOCTPAHCTBA, YI00HO
UCIIOJIb30BAThH (DYHKIINU DPMUTA, €CJIU BIOPAHBI JIEKAPTOBBI KOOPAMHATHI, 1in pyHKImn Jla-
reppa, ec/in BbIOpaHbI IIJINHIPHICCKIE KOOPINHATHI.

Omepanuu HaJ 0000IIEHHBIMI (DYHKIIUAMEI BBOJISITCS TaK, IYTO 3HAUEHUST HOBOTO (DYHKIIN-
OHAJIa OIIPEJIEJIAIOTCS Yepe3 3HAUEHUs] MCXOHOro (byHKITMOHA A Ha IIPe0OpPa30BAHHBIX Oa3UC-
HBIX DyHKIMAX. B oyimune ot Kiiaccuueckoit Teopun pacipesesenuit [1IBapra, B HeKOTOpbIX
cJIydasgx CYIIECTBYIOT HE BCe IPOM3BOJHBIE OOOOIEHHBIX (DYHKIHMM, a, HAIpUMeEp, TOJIbLKO
YETHOTO TIOPSIIKA.

B kauectBe 00001eHHBIX pemnieHnil ypaBaenus lebpmrosbia wim ypapuenuit Makcsesra
PacCMaTPUBAIOTCA OTOOPAYKEHUs, KOTOPbIe 3HAYEHUS POJIOJIBHON KOOPJUHATHI 2 TIEPEBOJIAT
B 00001meHHY 10 (DYHKIIUIO U3 IIPOCTPAHCTBA, BHIOPAHHOI'O B COOTBETCTBHUU C FeOMETpHUEll 3a1a-
qu. CyIecTBEHHO, 9TO YCJI0BUsI OOpaIeHus B HY/Ib 0000MeHHON (DYHKIMN Ha JacT 00/1acTi
orpeie/ieHus 0a3UCHBIX (DYHKIINI MO3BOIAIOT (DOPMYINPOBATE 33/1a9y IUMPaKITIN Ha SKpaHe
KaK OCCKOHEYHYIO CUCTEMY JIMHEHHBIX aJreOpandecKux ypaBHEHWI OTHOCUTE/BHO HEU3BECT-

—+ —
HBIX U, WX Uy, .
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