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Paccmampusaemcsa oona cucmema AuHEUHbIX HEOOHOPOOHBIX PASHOCMHBIX YPAGHEHUL
muna Bonemeppa ¢ 3anazovieanuem. Haiioeno npeocmasienue pewieHusi OCHOBHOU HAYAIbHOU
3a0ayu 015 paccmampueaemozo ypasHeHus.

KiioueBble cji0Ba: pa3HOCTHOE ypaBHEHHWE, 3ama3/blBaHuE, JUHEHHOE YpaBHEHHE,
Bonsreppa, ananor 3agaun Ko, npeacraBieHue pemeHus.

IIpn uccnenoBaHUM Pa3NMYHBIX 33a4 ONTHUMAJIBHOTO YIPaBJICHUS HeE-
IIPEPBIBHBIMU WJIN K€ JTUCKPETHBIMU CUCTEMAaMHU CYLIECTBEHHYIO POJIb UTPAET
MIPEJICTABICHUE PEIIEHUN COOTBETCTBYIOUIMX CUCTEM JIMHEHHBIX WJIU K€ JIM-
HEapU30BAHHBIX ypaBHEeHHI (CM., Hatp., [1-3]). Mcxons u3 3TuX cooOpakeHui
B CTaThe PAacCMATPUBACTCSI aHAJIOT OCHOBHOW HavajbHOW 3amaud (cM., Hamp.,
[1, 3, 4]) anst omHOTO Kiacca JIMHEHHBIX Pa3HOCTHBIX ypaBHEHHWi Tuma Boub-
Teppa C 3ana3/bIBAHUEM.

Haiineno npencrasieHue penieHus paccCMaTpuBaeMOM 3a/1auu.

ITocTanoBka 3apaun. PaccMOTpuM cucTemMy JMHEMHBIX HEOAHOPOIHBIX
Pa3HOCTHBIX ypaBHEHUH TUNAa BonbTeppa ¢ 3ana3ablBaHuEM

y(t+1)= AQy(R)+ BOY(E—h)+ Y [Cl 2)y(e)+ Dt )yle — )]+ X £, 7),

T=t, =ty
teT ={t,t, +1..t -1} (1)
C HaYaJIbHBIMHU YCIOBHSIMH
yt)=olt)teE, ={t,—ht,—h+1..t -1}
¥(to)= o 2
31ech A(t), B(t), C(t, r), D(t, z') - 3a/IaHHBIC JTUCKPETHBIC (n X n) MaTpuy-
HbIe (YHKIINH, f(t, r) 3amganHas - MepHasi TUCKpeTHast BEKTOp QyHKIUS, Y, -

3a/IaHHBIN ITIOCTOSIHHBIM BEKTOp, a go(t) - 3a7aHHasg - MepHasl AMCKpeTHas
BEKTOP-(PYHKIIHS.
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[lenbro pabOTHI ABJISAETCS HAXOXKICHHUE TPEICTABICHUS PEIICHHs aHAIOTa
OCHOBHO# HavyanbHOU 3a1aun (1) -(2) ¢ momorikio aHamora Matpuilsl Koru.

[TycTs y(t) SBJISICTCS PEIIEHUEM OCHOBHOM HauanbHOM 3amaun (1) — (2).
Toraa sicHO, YTO UMEET MECTO TOKIECTBO

V(e +2)= Ae)y(r)+ By —h)+ S[Cs)y(s)+ D(T,S)y(s—h))]+s_itof(r18) )

,to
YmHOkast 00e yacth TokaectBa (3) ciieBa Ha TOKa MPOHM3BOJIBHYIO

N XN guckpeTHYrO MaTPUUHYIO QYHKIHMIO F(t, T ) U 3aTeM CyMMUDPYS 110 T
or t, 1o t —1 monmyuum

SE oy +1)= S F A+ Bo)y(z -]+

T:to T:to

+ 3 SR oXC( s)y(s)+ D(r,s)y(s—h)}+tii Flo)i(ns) (@)

=ty | s=t, 7=ty S=t,

Ha ocHose JUCKPETHOI'O aHajiora TCOpEMbI cI)y6I/IHI/I nojrydacm, 410

5 Sl syl 3 S0y

=ty s=t, s=t
Jlanee cnenas 3ameny nmepemeHnbix S—hN =, u yantsBas (2), momy-

qyacMm, 4ToO
t-1 ¢ t-1t-1

Zt:s; F(t,z)D(z,s)y(s—h)= E; F(t,s)D(s,7)y(r —h),

t-1-h

:jtlp(t,r)s(f)y(f_ )= (L nB(e + ()=

t-1-h

—Zth+h (z +h)p(z) Zth+h (z +h)y(z). (5)

r=ty—t =ty

[TycTh 10 ONpPEIEIEHUIO
t-1
= > F(t,s)D(s,7)

C Jcjias 3a1auy HepeMeHHHX T— h (04 HonyqaeM qTo

iQ(t,r)y( ZQtHh ZQtHh)go ZQtf+h (6)

7=t, r=ty-h r=ty-h 7=t,

Jlanee jerko gokasaTh, 4TO
t_ilF(t,r)y(r+1)=F(t,t—l)y(t)—F(t,tO Dy(t, )+ zF(t r-1)y(x) @)

VYuuteiBas Toxnaectsa (5) — (7) B (3) nomyuum, uro
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Ftt-1)y()-F(tt, -2y, + 3 F(t, r=1y(c)=

r=tg

= SF(t)AR)y(0)+ zF(t 7+ h)B(z + hp(z) +

‘l':to —tO

+t_i_hF(t,r+h)B(r+h) (r)+ tzl[tle(t sIC(s, r)} (7)+

+ £ Qlt.r+hlolr)+ ZQ(t e+h)y(e)+ £ SF(Ls) (s7)- ©)

prnrmpy;l 110JI00HbIE UJIEHbl UMEEM

Ft,t-1)y(t)-F(t t, 1)y, +"§h[F(t,r—1) CF(t, 7)A(r) —F (t, 7 + h)B(r + h) -

—gF(t,S)C(S,T)— (t r+h)]y(r)+ Z[F(t -1 -F(t,7)A(r) - ZF(t S)C(s,7)]y(r) =

r=t-h

_ STF@, 7z +h)B(+h)+Qt, r+h)](p(r)+z SF(s)f(s,7) (9

r=tg—h 7=ty S=1
Ecnu npeamnojgaratb, 4To MaTpHU4HasA (byHKI_II/I}I F(t, z‘) YAOBJICTBOPACT
COOTHOIIICHUSAM.

F(t,z 1) = F(t, 7)A(r)+ tglF(t,s)C(s,r), t-h<r<t-1,

F(t, T —1) = F(t, T)A(T)+ F(t, T+ h)B(T + h)+ F(t, S)C(S, T)+ iF(t, S)C(S, T)-I— Q(t, T+ h),

t, <t<t-1-h, F(tt-1)=E,
T0 13 (9) MoTydHM ciieylolIee peacTaBaenne s y(t).

y(t)=F(t,t, -1) y0+ZZFts Z[ (t,z+h)B(z +h)+Q(t, 7 +h))lp(r). (10)
=ty s=r 7=ty
Taxum 00pa3oM, 10Ka3aHO ClIEAYIOIIee YTBEPKACHUE.
Teopema. IIpu crenaHHBIX NPEIIIOIOKEHUSAX PEIIEHHME OCHOBHOM JIO-

KajabpHO# 3amaun (1) — (2) nonmyckaet npeacrasinenue B Buze (10).
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GECIKMOYO MALIK VOLTERRA TiP XoTTi FORQ TONLiYiNiN HOLLINiN
GOSTORILISI HAQQINDA

A.V.KORIMOVA
XULASO

Mogalada gecikmays malik bir Volterra tipli xatti bircins olmayan tonliklor sistemina
baxilir. Baxilan tonlik Uclin asas baslangic masalonin hallinin géstorilisi tapil misdhr.

Acar sdzlar: forq tonliyi, gecikmo, xotti tonlik, Volterra, Kosi masalasinin analoqu,
hallin gostarilisi.

ON THE REPRESENTION SOLUTION THE VOLTERRA
TYPE DELAY TIME LINEAR DIFFERENCE EQUATION

AV.KARIMOVA
SUMMARY
One system of linear inhomogeneous difference equations of the Volterra type with de-
lay is considered. A representation of the solution of the main initial problem for the equation

is found.

Keywords: difference equation, delay, linear equation, Volterra, analogue of the Cau-
chy problem, representation of a solution.
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