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MogaesmpoBanue HJIC maccuBa ropHBIX TOPOJl B OKPECTHOCTHA OJWHOYHOMN
BBIPAOOTKM HA PA3JIMYHBIX TJTyOMHAX C y4€TOM IPOCJIOEK TJINHbBI
MEXK/y CJIOSIMU TOPHBIX TOPO/T
. A. IlerpaukoB, M. A. Hukonaitunk (Munck, Bemnapycs)

Hayimane B MaccuBe TOPHBIX MOPO/T OCIA0IEHUIT B BUJI€ TJIMHUCTHIX IPOCJIOEK CYIIECTBEH-
HO YMEHBIIAeT HECYIIY0 CIIOCOOHOCTh MACCHBa TIPU TIPOBeJIeHnE TOpHBIX pabot [1]. B pabore
IIPEJICTABJIEHBI BAPUAHTHI CIIOCOOOB MOJICIMPOBAHISA HAIIPSKEHHO-1e(DOPMUPOBAHHOTO COCTO-
suug (HJIC) cioncroro MaccuBa ropHBIX HOPOJ B OKPECTHOCTH OJIMHOYHON BHIDAOOTKU HA
PaA3IMIHBIX [VIYOMHAX C YIETOM IPOCIOEK IVIMHBI MEXK/Ly CJIOSIME TOPHBIX ITOPO/I, B YACTHOCTH
CIIO0COOBI MATEMATHIECKOTO IIPEJICTABICHI IVIMHUCTHIX TPOCI0EK U YIeT U3MEeHEHUsI CBOHCTB
KOHTAKTHOI'O B3aMMOIEHCTBUS MEXK/Y CJIOSMH TOPHBIX ITOPOJ IPU HAJUIUNA MEXKIY HUMUI
IJIMHUCTBIX [POC/IoeK [2]. Pererne Mojie/ibHBIX 33144 [IPEJICTABIEHO B BUJIE aJTOPHTMa MO-
JIeTUPOBAHNST KOHTAKTHOM 3aa9l C TPEHNeM JIJIsI CUCTeMBbI 1edopMIpyeMbIX Tesl. Kpurepunit
MJIACTUIHOCTH TIOPOJIHOTO MACCUBA TI0 TIOBEPXHOCTAM CKOJIbYKEHUS 3alCAaH B COOTBETCTBUN
¢ 3akoroM Kystoma-Mopa [3]:

f=C+o,tg(d) — T,

rJie T, — KacaTeJbHOe HalpsKEeHue, o, — HOPMaJbHOe HAIPSZKeHue, ¢ — yroJl BHyTPEHHero
Tpenus 1opoj, C' — crerienue mopoj.

Paccmorpensl citydan 1 BbIABICHDI PA3/INYIs MOBEJICHNS MACCHBA OKOJIO BHIPAOOTKH, Ha-
xopsrmeiics Ha Mabix (600 M), cpearnx (800 M) n 6ombmmx (1150 M) rrybunax.

HucsieHHOE MOJIEIMPOBAHNE BBHITIOJIHEHO Ha OCHOBE MeTO/la KOHEYHBIX 3JieMeHTOB. [Ipo-
BejieH aHasm3 obpaszopasmierocss HJ/IC u BBISIBIEHBI pa3mdns HeCyIneil CroCOOHOCTH Teo-
MEXaHUIECKON CHCTEMBI “OJMHOYHAsA BLIPAOOTKA — CJOUCTBHII MacCUB TOPHBIX MOPOJ MPHU
perenny ¢ yaeToM 1 0e3 ydera TVIMHUCTBHIX MTPOCJIOEK.
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Decomposition approach to linear-fractional
optimization problem on the generalized multinetwork

L. A. Pilipchuk, Y. V. Ramanouski (Minsk, Belarus)

For a generalized multinetwork G = (I,U), we consider the following linear-fractional
optimization problem

Y. Y ks

fa) = p(z) _ (1)U heK i) L max, (1)

) D > dheli+a

(1,9)€U keK (i,5)

51



52 11-t Meorcoynapodrwiti cemunap AMAJE, Munck, Beaapycv, 16-20 cenmsabpa 2024 e.

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.



