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Annomayusa: 6 pabome u3yyaOmMcs 0NPOCyl Pe2yIApU3AYUU CUCEMbl HENUHENHBIX UHINESPATIbHBIX YPAGHEHULL
Bonvmeppa mpemveco pooda ¢ nesospacmaroweii kosgp@uyuenmnoi gynkyuen npu uckomou gyukyuu. Ilonyuen
pecyIsapuUUPYIoOwUil Onepamop, OOKA3aHd PAGHOMEPHAS CXOOUMOCTb Pe2ysiPU308AHHO20 PeuleHusl K MOYHOMY
DPeULeHUIo paccmampueaemMol Cucmemyl 8 uwape.

Abstract: in work the questions of regularization of system of the nonlinear integrated equations of Voltaire of
the third kind with non increasing coefficient function at required function are studied. The regularizing
operator is received, uniform convergence of the regularized solution to the exact solution of the considered
system in a sphere is proved.
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PaccmoTpuM cucTeMy HEJIMHEHHBIX MHTETPAIIBHBIX ypaBHEHUH BoibTeppa TpeTsero poaa
X

pulx) + f No(x, t,u(6)) dt = g(x), ©

0

rae uckomas Bektop-¢yukimsa u(x) € C,[0, b, No(x, t,u(t)) = K(x, t)u(t) + N(x, t,u(t)), p(x), g(x),
K(x,t), N(x,t,u(t)) - usBecTHbIe QYHKLMH, KOTOPbIE Y/IOBIETBOPAIOT YCIOBUSM:

a) p(x) e Cc?0,b], p@B)=0,i=0,1, p(x) >0Vx € [0,b), p(x)- cKkampHas HEBO3PACTAIOLIAS
GbyHKOAS;

6) g(X) = COZon(gl(x)' "'!gn(x))v gi(x) € C[O! b]' Cop(x) + Clgi(x) =0,i= H' 0< CO' Cl =
const;

6) K(x,t) — nxn — mepHas marpuunas Gpynkuns, K; j(x, t) € C(D), K;j(x,x) = 0,i,j=1,n,D =
{(x,t)/0 <t <x<b}

2)  G(x) — nxn — marpuyHas QyHKIHUS,
T

op(x) + K i(x,x) + Crgi(x), i=j, ij=1n

GO < CoA(x), Il - HOpMa MaTpHIIbI, A(x) = d4, 0<d,,C, = const,
Alx) = 1721(7}1 2;(x), 2;(x) (i =1,n)— cobcTBEHHBIE 3HAYCHHS MATPHIBI

[G(x)_-I: G*(x)]/2, G*(x)— conpsbkennas marpuna kK Marpune G (x);

0)  N(x,tu(t)) — exrop-dynxmus, N(x,t,u(t)) € C;*'(D x RY), N(x,x,u) =0, Ne(x,t,0) = 0.

HeiictBys oneparopom I + CyJ + CiT, tne I — equnnunslil oneparop, /,T — onepatopsl BoabTeppa BHaa
U@ = f; v(©)dt, (Tv)@) = [} v(Ou®adt,

v(x) = dzag(v1 ), ., vy (x)) u3 cucremsi (1) nonyth [3]

p()u(x) + f G(u(t)dt = fM(x t, u(t))dt +C;

0

fp(t)uz(t)dt +

0

+ff(Bu)(s, t) u(t)dsdt + J- f(Bou)(s) N(s, t,u(t))dsdt + f(x), (2)
rne (Bu) (s, t) 0— (KU(S t)ul(s)) i,j=1n 0, tM(x t, u(t)) = —N(x t, u(t)) —

X X

—C, f N(s, t,u(t)) ds +

K(t,t) —K(x,t) — C, f K(s, t)dsl u(t),

(Bow) () = diag(wy (), -, un (0)), f () = () + Gy [ g(©)de



PaCCMOTpI/IM CUCTEMY HEJIMHEHHBIX HUHTCTPAJIbHBIX ypaBHCHI/Iﬁ
X

f p(HuZ(t)dt +

0

(s + p(x))ug(x) + f G(t) u.(t)dt = fM(x, t, ug(t))dt +
0 0

+Of !(Bug)(s, t) u(t)dsdt + Of !(Boug)(s) N(s, t, ug(t))dsdt +

+f(x) = (Aug) (x), @)

e € - Manbli mapamerp us uarepsana (0,1). O6o3naunm yepes (H,u)(x) omeparop
X
1 G(s)
H = -~ d +
(Heu)(x) 00 P f sl u(x)
0

X

_f G(s) 4 G(t)
e+ p(s) s e+ p(t)

X
1
—_— —u(t)]dt.
el () = u(®)]
0
CrpaseyinBa cieayromas [2, ctp. 55]
Jlemma. Eciu BeImonHsroTes yenosus a) - o) u u(x) € C,[0, b], To uMeer MecTo orjenka
lle(Haw) (e rop < (N1P515 + szl_ﬁ)”u(x)”cn[o,b] + dzcz‘/ﬁwu(fﬁ)'
rae Nl = (2 + Mo)\/z, NZ = 2N1C2/(922d13), dz =1 + 92_1, 62 =1- 01, 0 < 61 < 1,
w,(ef) = sup llu@x) —u@®ll, 1/2 < B <1, po =p(0),

|x—t|ze

M, = max|P® (x)|.

0<x<b

t

G(t)
e+p(x)

) ypaBHeHUE (3) MOKHO IPUBECTH K BUIY

1 0 G(s) G(1)
us(x)——mofexp _tf”p(s)ds s ) O -

C nomo1ipo PE30JILBCHTHI A/Ipa (—

X

d 1
—(Au,) (%)} t+rp(x)exp —f

0

G(s)
e+p(s)

ds | (Aug) (x). 4

[TpubaBus crpaBa U cieBa cucteMbl (2) Bopaxkenue £u(x) u npuBens K Buay (4) paccMOTPUM pPasHOCTh

MOJIyYEHHOM cucTeMBl U cucTeMsl (4). [Ipu 3ToM Bocmob3yeMcs MOACTaHOBKOM

1Ne(x) = ug(x) —u(x). ®)
Torma
1 G(s) G(t)
7e0) = —m!exp _tf”p(s)ds s )@ -
A A A d ! [ G(s) d
—(Aug) (x) — (Aw)(®) + (Au)(x)} t+mexp —!m s
X {(Aug) (x) — (Auw) (x)} — e(Hu) (x). (6)

IycTs Q,[0,b] = {u(x) € C,[0,b]: Ju(x) — upll < 19,0 < uy, ry = const }. Ouenum
omeparopoB (Au,)(x) — (Aw)(x).
t t x

j K(x,s) — K(t,s) + CofK(v,s)dv ne(s)ds + j[K(x,s) -

0 N t

—K(s,s)]n:(s)ds + j Co J K(v,s)dvn.(s) ds < 2(Ly + CoM) X

t N
X (x = O)blIne(lc o675

Co N(v, S, ug(s)) - N(v, S, u(s))]dvds + [N(v, S, ug(s)) -
/] /)

—N(v, s,u(s))]dvds < 2CoKy (x — )bl ()l ¢, 0,015

pa3HOCTb



ffK(v s)n:Wu(s)dvds +J-fl{(v s) ng(v)u(s)dvds}dt
o t
Gy

Mrb(x — t) [In: (Ol o1

t

jj v)N(v s, us(s))dvds dt(| < MyblIn:(llc,[06)
0t

My = max|IN(x, t, Wll, M = max|IK(x, Ol L = Lip(K(x, t)]x),
Ky = Zr;cllealc”Nu(x, t,u(t))”,r =1y + Up.
[ponokast TaHHBIE OIIEHKH TTOIYYHM:
1(Au:) (x) — (Aw) ()l < Q1 bllue(x) — u(x)llcyfo,61,
I(Au:) () — (Au)(x) + (Au)(x) — (Aw) (DIl < Q2(x — )b X
X [lue(x) = uC)llc,op1: (@)
rae Q= Qo+ Ky Q2 = Qo+ Ky + Ly, Ly = Lip(N,,(x, t, ) |x),
Qo =Ly + Co(Ky + M) + C,(rKy + My).
Tak kak aist MaTpuUYHON (QyHKIMH exp (—
149].

J-x G(t)

t 219D dt) BBINOJIHSACTCS HepaBeHCTBO BakeBckoro [1, cTp.

X

G(s) A
exp __[—£+p(s)ds <+nexp _f—s+p(s) s

T0 13 (6) B crity (7) ¥ yCIOBHS 2) TIOTYIHUM

e [ FOAGs) 1G)
In N = {55 j exp| - [ S

et * e+ p®
X (x —t)dt + exp —j

Q,b x

A(s) J Vn

5 e+ p(s) s e+ p(x ) }”ns(x)llc[()b]+

+||s(Hsu)(x>||s{M [ew( - [ 229

d, 62 J £ +p(s)
[ 0,A(s) ¢ 0,A(s) [ 0,A(5)
_!Tp(s)ds dt —-!mds +€Xp _!Tp(s)ds (le X

X m} ImeCOlcpo,p) + le(Hau) (.

Ortcroza, nepexoas K HOpMe, IPUXOJIUM K OLICHKE
(e 061 < qlin:(llc o0 + lle(H) (Ol cpo,p)s
e ¢ = (g1 + q2)b, qz = C20;2d7™VnQ,, q1 = p~*(0)VnQ,.
Ecmm g <1, 10
||7Ie(x)||cn[0,b] <(1- Q)_1||€(Hau)(x)||c[0,b]-

CrenoBarensto, ipu € = 0, B CHJIy OLEHKH JIEMMbI U MOACTAHOBKH (5) GyHkumu u.(x) - peuienue
cucteMbl (3) paBHOMepHO cxomurcs K u(x) - pemenumro cuctembl (2). Hecmoxkwo mokaszate [2, ¢.23]
SKBHUBAJICHTHOCTH CUCTEMEI (2) 1 cucteMsl (1). Takum oOpa3om, HokazaHa TeopeMa.

Teopema. IIycTs BBIIOJHAIOTCS ycloBus a) - 2), ¢ < 1 u cucrema (1) umeer pemenne u(x) € Q,[0, b].
Torna mpu € — 0 pemreHre cucTeMsl (3) paBHOMEPHO CXOIUTCS K PEIICHUI0 cucTeMsl (1), mpudaeM

1o (0) = u@llcygo) < (A = )M eHAD D llcygo)
CunencrBue. [Ipy BBIMOJIHEHNH YCIOBHIA TeopeMbl pelenue cucteMsl (1) enuncteerHo B Q, [0, b].
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