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OUZUKO-MATEMATUYECKHUE HAYKHA

CYHIECTBOBAHUE PEHIEHUSA 3AJIAYM KOIIUA J1JIsA
CHUCTEMBI UHTET PO ®PEPEHIIUAJIBHBIX YPABHEHUM
I'MNEPBOJIMYECKOI'O THUIIA ITIEPBOI'O ITIOPAJIKA
Boaraes A.A. Email: Boltaev699@scientifictext.ru

bonmaes Acnuooun Ackap yenu — npenodasamen,
Kagheopa oughepenyuanvhvix ypagrenuil, GuuKo-mamemamuieckuil Qaxyivmem,
byxapckuii cocyoapcmeennwiti ynugepcumem, e. byxapa, Pecnybnuxa Y3bexucman

Annomayusn: 6 cmamve usyuaemcsa 3adaya Kowwu ona  cucmemvi  ummezpo-
Oougppepenyuanvhvlx  ypasuenuil  2unepooauveckoz0 muna nepeozo nopsaoka. Taxue
npoonemvl 00vIuHLL 8 ceogpusuke. IIpobnemoil u3yueHus paccmampueaemou npooiemvl
AnAemcs npobnema u3yueHus cucmemvl UHmMeZpAIbHulX YpasHenuu Boavmepa muna 2.
Ionyuennas cucmema uHmezpanbHblx ypagHeHui Bonbmepa 2-20 muna ucciedoeana
Memooom nociedosamenvHuix npubnudcenuii. Cyujecmeosanue peuieHus o0cyircoaemozo
gonpoca OblI0 3a8A61eHO U OOKA3AHO KAK KIlouegol pesynvmam. Ilonyuennvie paovl usyuensl
HA CXO0UMOCHb ¢ NOMOWbI0 Kpumepust [{aramobepa.

Knrwouegvie cnosa: sadaua Kowwu, unmezpo-oupghepenyuanvuvle ypasnenue, ypagHeHus
Bonvmepa, kxpumepus /lanambepa.

EXISTENCE OF A SOLUTION TO THE CAUCHY PROBLEM FOR
A SYSTEM OF INTEGRODIFFERENTIAL EQUATIONS OF
HYPERBOLIC TYPE OF THE FIRST ORDER
Boltaev A.A.

Boltaev Asliddin Askar ugli — Teacher,
DEPARTMENT OF DIFFERENTIAL EQUATION, FACULTY OF PHYSICS AND MATHEMATICS,
BUKHARA STATE UNIVERSITY, BUKHARA, REPUBLIC OF UZBEKISTAN

Abstract: the article studies the Cauchy problem for a system of integro-differential
equations of hyperbolic type of the first order. Such problems are common in geophysics.
The problem of studying the problem under consideration is the problem of studying the
system of Voltaire integral equations of type 2. The resulting system of Voltaire integral
equations of the 2nd type is investigated by the method of successive approximations. The
existence of a solution to the issue under discussion was stated and proved as a key result.
The series obtained is studied for convergence using the d'Alembert criterion.

Keywords: Cauchy problem, integro-differential equation, Voltaire equations, d'Alembert
criterion.

VIIK 517.958

Paccmorpum 3amauy Komm anst cuctembl uHTErpo-auddepeHnnanbHbIX ypaBHEHHH
TUIepOOJIMYECKOTO TUIIA TIEPBOTO MOPSIJIKa CIEAYIOIIETO BUIA

2—1:-1— a% = ;[[Kl(t—a)u(x, a)+K,(t-a)v(x, a)]da
%+c%:i[Kz(t—a)u(x,a)+K1(t—a)v(x,a)]da )]
ult:() :w(x)
v, =9
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rie a<0,c¢>0, K,K, €C, ¢,¢6C2(O,T). Pemenune cucremsr (1) B obmactu
Q:{(xo,to):xo e[x—ct,x—at],t, €[0,¢]} umeer Bun:

= jKl (oz)j.unfl (x+a(r—t),r—t)drdt +

+j[ K, (a)j v, (x+a(r—1t),r—t)drdt,

: (2)
jK(a)j u, (x+c(z—1),7—t)drdt+

0

+ j K, (a) j v (x+c(r—1), 7 —H)drdt.

OCHOBHBIM Pe3yIbTaTOM HACTOAIIEH pabOThI ABIAETCA CIEAYIOIHI pe3yIbTaT.
2
Teopema. Ecm K,K, €C, ¢, C°(0,7), T0 cucrema HHTErpaibHbIX

ypaBHeHUH THna BonbeTepa (2) uMeeT eTMHCTBEHHBIHN pellIeHue.
Isbot. [lns cucreMbl HHTErpaJbHBIX  ypaBHeHMH (1) TpUMEHHM  MeTox
MOCJIEIOBATEIIBHBIX PUOIHKEHUH.

Ussectro, uto U, = @(x—at), Vv, =@(x—ct). Brenem o6o3nauenus

= ma K booo= maslecol. 4= ma o)
Teneps B cinyuae # =1 nna pelieHue U, U V, UMEEM
tt
| < [ [1K, @)ty Cx + a(z = 1), = 0)| drd +
0«a
[ 1K @)y (e + a(z 1),z 0)| drdt <
0a
<K, j j |p(x +a(r —1)—a(z —@))|drdt +
0a
+K, [ [|px+c(z =) —e(r—a))| drdt <
0«a
2
<Ky, j (t-a)da +K g, j (t-a)da =K, (@, +¢0>
Y aHAJIOTHYHO MOXHO OLIEHUTEL V| . MIMeeT MecTo oleHKa
£ t*
|u1|SKo(¢o+¢o)Ev |V1|SK0(¢0+¢0)E 3)

JIJ'IH OCTaJIbHBIX YJICHOB MOJIYYUM CICAYIONINEC OLCHKU

|u2| < jj|K1 (a)| |u1 (x+a(t—-10),7 —t)|dz'dt +

0a

+jj|K2(0‘)”V1 (x+a(T—l),T—t)|dz'dt <
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<2K, ”K (¢0+¢0)( : D" ot =

4

T—C t
~ 2K,k + )| T =28, g )
Y

AHAJIOTHYHYI0 OLIEHKY MOKHO TIOJTyduT u s V5 . Takum oGpazom,
£ £

|”2| <2K, (% +¢o |V2| <2K, (% +¢o) 4)

I[JI}I OCTaJIbHBIX YJICHOB HOIIy‘-II/IM COOTBETCTBYIOIIUE OLICHKHU. Ecmu MuI TIPUMECHUM
METO[ IIOCJIICOAOBATCIBHOI'O HpI/I6III/DKCHI/I}I K HalluM CJICAYIOUIUM 4YJICHaM, MBI O0OBIYHO
IMOJIy4aeM CICIYIOIICE:

2n 2n

t
< n—1 < n—1 n
|” | 2K (0, + ) (n )' |V2|—2 K, (¢0+¢0)(2n)!~
Hmewm obmiee pernieHne B BUAC psina
u(x,t) =uy(x,t)+u, (x,t) +u, (x,t) +...+u, (x,2),
v(x,1) = vy (x,1) +v,(x,1) +v,(x,0) +...+Vv (x,2).

W3 onenku (3)-(5) yuutsiBas (6) MOITydUM CIIETYIONINE COOTHOIICHHUE

©)

(6)

’u(x’t)lggoo+Ko(¢7o+¢o)ﬁ+2Koz(¢o+¢0)ﬁ+"'+2n1K0n((p0+¢0)% (7)
n)l
] <+ Koo, +40) 5 2K, () e+ 2K ¢°)<z )! @

[Monyuennwie psgsl (7) u (8) MPOBEPSIIOTCA Ha CXOJUMOCTh C TOMOUIBI0 KPUTEPUH

Janambepa:
2)7

“ 2K, (¢o+¢o)(2 W

7 £ Kot 2n(2n—1)’
n—1 2)1—2 Kon—l (¢0 + ¢0) (2n - 2)'

2Kt
im————-
= 2n(2n—1)

3HauuTh CTeeHHbIe Psijbl (5) u (6) cxomsres npu 0 <7 <7, .

=0<1
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