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A communication which must provide the transmission of the set volume of information
simultaneously on a few possible routes network is examined. An information transfer on every
route is related to the proper expenses which depend on transferrable information content
nonlinear. Thus such dependence — protuberant. Expenses on an information transfer include
not only the cost of its delivery an addressee but also losses from a possible refuse in the grant
of services connection to other clients in connection with the overload of network, and also loss
from worsening of quality of information transfer on that reason. A task is put: it is optimum to
distribute the volume of information on routes. A criterion of optimality is a minimum of total
expenses, related to the this information transfer.

PaccmarpuBaercs ceTh CBS3H, KOTOpas AOJDKHA obecneyuTs nepeaady 3aiaHHoro oobeMa
WH(pOpMaLBHM OJHOBPEMEHHO MO HECKOJBKMM BO3MOXKHbIM MapuipytaMm. [lepesaua unbopma-
LMH M0 Ka)XKAOMY MaplupyTy CBfA3aHa C COOTBETCTBYIOLUWMH 3aTpaTaMiy, KOTOPbIE 3aBHUCAT OT
KoJHHecTBa NepeAaBaeMoii HHpopMauHy HeauHelHo. [Ipy 3ToM Takas 3aBUCHMOCTH — BBHITYK-
nast. 3aTpaThl Ha repefady HHPOPMalKMH BKIIOYAIOT HE TOJBKO CTOMMOCTH €€ JOCTaBKH ajpeca-
Ty, HO H TTOTEPH OT BO3MOKHOIO OTKAa3a B MPEJOCTABAEHHH YCAYD CBS3W APYTHM KIHEHTaM B
CBS3M C MeperpyKeHHOCTBIO CeTH, a TAKKe MOTEPH OT YXYIUISHHS KadecTsa nepenadu HHGOp-
MaluH no To# xke npuunne. CTaBUTCA 3a7a4a; ONTUMAIBHO pacnipesenuTh o0beM nepeaaBeMoi
uHpopMauuH no MapiupyraM. Kputeprii onTHMaJIbHOCTH - MUHUMYM CYMMAapHBIX 3aTpaT, CBS-
3aHHBIX C Mepenaveif sToit nadopmMaru.

Maremarndeckas GopMyIMpOBKa 3afaun: o0ecrneYuTh MUHHUMYM LENEBOH (QYHKUHU —
CYMMAapHBEIX 3aTpaT Ha nepefady uadopmanuu:

. N
V)= Zan (Tw)

N
nipu ycnosuu 3. T, =Ty, , rae T, - Tpaduk, nepeaasaeMslii 0o n-My MapupyTy; N — 4HCIIO BO3-
n=1

MOJKHBIX MapLUpyTOB; T - COBOKYMHOCTh napaMeTpoB 1,, n=1.N; V,(T,) - 3aBUCHMOCTE

CYMMapHBIX 3aTpaT, CBA3aHHBIX C Ilepefadell MHGOpPMalLMM 1O #-My MaplIpyTy, oT obbema
tpaduka T,; T,.,- 3amaHHbii 0o0beM mepenaBaemoit uupopmammu. 3aBucumoctd V,(7T,),
n=1..N , - MOHOTOHHO-BO3pacTarollfe ¥ BLINYKIIbIE.

OnrHManbHbIe 3HaueHHs napametpoB T, #=1..N, IOMKHBI yIOBIETRBOPATH ClICAyIomeit
CHCTEME YCIIOBUIA: :
av,(T;)!dT, =dW(Ty,)/ dT , n=1..N, ¢85
rue dV,,(T,,*)/dT,, - npousBoaHan ot V,(T,) no 7, npu onTUMaIbHOM 3HAYEHHUH T, nmapametpa 7,
W(T) — onTManbHas 3aBHCHMOCTE CyMMAapHBIX 3aTpaT, CBA3aHHBIX ¢ Nepefaueii Mo ceTH MH-
dbopmaimu, ot o6bema 31oit uHpopMaumu T; dW(T,,,)/dT - npousBoauas ot W(T) no T npu 3a-
AaHHOM 3Ha4eHuH I, napameTpa 7. 3aBucumocts W(T) onpenenseTcs COOTHOWEHHEM:

v | W(T) = minV(T),
‘ Te3
rae < - MHOMKECTBO BO3MOXHEBIX 3HAaUEHHH BeKTOpa 7, COOTBETCTBYIOIHX OMpPEAETCHHOMY
3HAYeHWIO napamerpa I, T.e. COBOKYIHOCTh BCEX BO3MOXKHBIX BAPHAHTOR HEpedadu orpeje-
JeHHOro obbeMa uHdopmarmn 1 1o CeTH.

MeTtosi pelicHUS TOCTABNEHHOM 3aJauM OCHOBaH Ha 3JTOW TEOpeMe M COCTOMT B
HHTEPAKTHBHOM OMpejesieHH# IOCIe10BaTe/IbHOCTY OLleHOK 3HaueHus dW(T,,,)/dT, koropas
CXOAMTCSH K MCKOMOMY 3HaUeHUIO 1.
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CHauana 3aliaeTcs HECKOIBKO NpenrojaraeMbiX 3HAYEHUH P(Ok), k=1..K, Benu4mubl
AW(Tp)/dT . Ina xaxnoit uz a1ux oueHok dW(T,,,)/dT peuraercs N ypaBHeHui OTHOCHTENIBHO
To n=1..N:

dv,(T,)/dT, = PO n=I N, - oy (2)
k=1.K

Kaxnoe w3 ypaBHeHMI, BXONAIMX B cHCTeMy (2), peuideTcs HE3ABHCHMO OT APYrHX
YpaBHEHHH STON CHCTEMBI, T.€. A Kaxgaoro T, n=I.N, oraensHo. HalineHHble PH pelueHUH
ypaBHeHwi, BXOASuX B cucTemy (3), 3uavennus T, napamerpor T, n=1..N, onpeaensior co-
oTBeTCTRYIOMIEe 3HaueHue T Y napamerpa T

70 - %T,,(Ok) ,k=1.K
n=1 4
Hajinennbte 3navenns 7,°° mapamerpos T, n=I1..N, k=1+K, onpeaensiioT COOTBEICT-
BYIOIIME 3HAYECHUSA 3aBUCHMOCTH W(T), T.K. OHH YAOBNETBOPSAIOT YCIOBHIO ONTUMAILHOCTH 110~
JSydeHHBIX perueHuii i snavenuii 709, k=1. K, napaMetpa I (ananoruuso ycnosmio (1) ans
3Ha4eHus 1;,; mapamerpa 7):

av, (Y dr, = aw(@ 0y d1 , n=1..N,
k=1.K
3neck dV(T,™)/dT, - nponseomnas ot V,(T,) no T, npn suavermu T, napamerpa T,
aw(T®)/dT - nponssognas ot W(T) no T npu 3nauenun 7™ mapamerpa T, T.o.:

w0y %V,,(T,SO")), k=1.K
n=l1
Tonmydenusie napel 3HaYSHHH 7%, W(T(Ok)), k=1..K, WCIONIF3YIOTCA ANA NOCTPOCHHA
ouenku WV(T) saBucumocty W(T). MoryT ACHONBE30BaTECA KaK METOABI HHTEPNOMALMHY, TaK H
annpoKCUMAlMH, HalpHUMep, METOL HauMEHBIIHX kBaapaTtoB. Heobxonumoe uncno K 3aBucHT
ot crioco6a 3aaHus (uMcaa KoohHUIHEHTOB) HCTIONB3yeMoi saprcuMocti W(T).
3atem onpesmenserca suauense P npowmssonsoit ot WYT) mo T npu 3apaHsHOM
sHavyenuu 7,,, napamerpa T:

¥

3

P®) = aw (T, y/dT .

Tlocne aroro pemaercs N ypaBHeHMi OTHOCHTENBHO T, n=I..N, aHAJOrMYHO H3JIOXKEH-
oMy Bhime mis 7

dV,(T,)/ dT, = P™  n=I.N.
Tlo nonayyenusIM 3HaYeHUsM T, O napamerpos T, n=I1..N, onpenensercs COOTBETCTBYIO-
wee 3Hauehue T napameTtpa 7-

N
o = ST
=1
Ecnu nonyuennoe 3Haverue 7' CymecTBeHHO OTIHYAETCA OT 3aaHHOTO 3Ha4eHHS iy
napameTpa T, TO BLIUHC/ISETCS COOTBETCTRYIOMEe 3Hauenue W(T) sasucumocrn W(T):

Wa®)= SV, .
n=l

TlonyueHHas mapa 3HaYeHUH 70 u W(T®) zasucumocts W(I) noGasnsercs K yxe
HMMEIOLIEMYCS MHOXKECTBY TOYEK 7, W(T(Ok)), k=1..K, »10i1 3aBucnmoctu. IlomydyeHHas coBo-
KYIHOCTE TOUEK T, W), 7, wa®™), k=1.K, MCTIONB3YeTC A1 MOCTpoeHHs Sosee Tod-
Hoit ouenkn W3(T) sapucumoctn W(T). Ilpyn 3TOM MHOXKECTBO MCIIONIb3YEMBIX Nap 3HaueHu I’
u W(T) MoxeT OBITE COKpAILEHO 32 CYET YAAJICHHS TeX nap, y KOTopbiX 3HadeHue 1 Hanboliee
yAAJIEHO OT 3aAaHHOIO 3HaYeHHA Tyy;

VkazaHHast POUENypa MOXKET NPONOMDKATECH A0 JOCTHKEHHUs TpebyeMoll TOUHOCTH pe-
LIeHUd, KOTOpas OLCHHBAETCA Pa3HOCTHIO MEXKAY MOJYUYEHHBLIM Ha OYEPEAHOM [Iare 3HaYeHHEM
7 ¥ 3aJAHHBIM 3HaYEeHUEM 7T,; 3TOTO Napamerpa.
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