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EJVHCTBEHHOCTH PEIIEHUA UHTEIPAJIBHBIX YPABHEHUI
OPEATI'OJIBMA BTOPOI'O POJA C PA3PBIBHBIM A/IPOM B HEOT'PAHUYEHHOM
ITPOCTPAHCTBE

Hoxkazana cywecmeosanue u eOUHCMBEHHOCMb DeuleHUs UHMeZPalbHO20 VPABHEeHUs
Dpedzonvma 6mopo2o pooa ¢ pa3pvléHbIM 0poM 6 HeoparuyenHol oonacmu C[a,).

Kntouegvie cnosa. HnmeepanvHoe ypasnenue nepgozo poda, pazpbleHoe A0poO, peuieHue,
cyujecmeoganue, eOUHCMeeHHOCb.

UNIQUENESS OF THE SOLUTION INTEGRATED EQUATIONS OF FREDHOLM
OF THE SECOND SORT WITH THE EXPLOSIVE KERNEL IN UNLIMITED SPACE

In this article (a, ) is proved existence and uniqueness of the solution of the integrated
equation of Fredholm of the second sort with an explosive kernel in unlimited area C [)

Keywords: The integral equation of the first kind, breaking the core solution, existence,
uniqueness.

BBenenne
WHuTerpanbHble  ypaBHEHHs IIEPBOTO poJia IMpU OINPEAEICHHBIX YCIOBUSAX, HAa Pa3HbIX
(GYHKIIMOHATBHBIX MPOCTpaHCTBaX. Tak B pabore [l] mpeanokeH paccMaTpUBAIUCh METOJ
peryispusaluy A HHTErpajpbHOoro ypaBHeHuss @pexarosnbma neporo poxa. HMuHrerpanbHble
ypaBHeHus Opearoiabma MepBoro pojaa uccieqoBaiuck B [2,3,4,5,6] u apyrux padorax.
B [4] nonmyueHa oneHKa TOYHOCTH MPHUOIMIKEHHOTO PEIICHUsS WHTETPAJIbHOTO YpaBHEHHS
@pearonbpma NepBoro pojia B pPaBHOMEPHON METPHUKE.

ITocTtanoBKa 3agaun.
Paccmorpum ypaBHeHHE

t
u(t) = e[lm(s)u(s)ds+Ofn(s)u(s)ds+ f () te[a,b] (1)
rae m(S),n(s) — 3aganubie GyHknuu, U(t)- HensBecTHAs DYHKITHSL.
t t t o0
u(t) = gm(s)u(s)ds— fn(s)u(s)ds+ [n(s)u(s)ds+ {n(s)u(s)ds+ f(t)

a a

u(t) = i[m(s) —n(s)Ju(s)ds+ Ofn(s)u(s)ds + f(t)

S
o0 :LD(G)]dG o0
O6o3naunm D(t)=m(t) - n(t), S =1—- gn(s)e ds, y = én(s)F (s)ds,

t
. IDO)ldv
Fit)=f(t)+ ges D(s) f (s)ds.
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1)

u(t) eCla,0) — mpocTpaHCTBO BCEX HENPEPHIBHBIX OTpaHHYCHHBIX (QyHKIUI Ha [8,00).

n(s) € L1 (a,0) < 10| n(s) [ds <«

MeToabl peuIicHUuA 3a1a4u.

Teopema 1. Ilycte m(t),n(t) eLi[a,o), f(t) e [a, ).
Torna:
Ecmmn B # 0, To B mpocrpanctBe ([a,0) CymiecTBYeT €IMHCTBEHHOE pELICHHE

ypaBHenus (1), mpuyem 310 perieHue onpezensercs no Gopmysne

» }D(z’)dr S ?D(T)df
u)= 1 n(s)ed [f(s)+ Je? D(0) f () de]ds +
Ba a (2)
t iD(s)ds
D(s)f(s)ds.

+ f(t)+ Ae

2) Eciu B=0 u y = 0, To ypaBuenue (1) B mpoctpanctBe C[a,00) nMeeT OECKOHEUHOE KOJIUYECTBO

pelIeHuid, onpeaensieMslx o Gopmyiie

iD(s)ds

u(t) =ce + F(1),

i€ 0L - POU3BOJIHOE TIOCTOSTHHOE.
3) Eciu B =0 u y # 0, T0 ypaBuenue (1) B mpoctpancTe C[a,00) pelIeHUiT HE UMEET.

Hoxka3arenncTBo. [IpuBenem ypaBuenue (1) k Buay:

u(t) = :[ID(s)u(s)ds + O:En(s)u(s:)ds + f(1),.
O06o03HauuM vepes

o= Ojn(s)u(s)ds. @)
OTcroma
u(t) = id (Su(S)ds+a+ £ 1), @)

Hcnonp3ys pezonbBenTy siapa D(S), u3 (4) umeem

}D(v)dv
ut) =a+ f(t)+£(ie5 D(s)[e + T (s)Jds = ax (1+
t t (5)
¢ [D(v)dv ¢ [D(v)dv
+ 6[les D(s)ds) + f (t)+ ées D(s) f (s)ds.
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Brraucnss HWHTErpajibl U YYUTBIBAasd BBCACHHBIC 0603H3‘ICHI/I5{, mojrygyacm

t iD(v)d 1%

ge

U BBensg o0o3HaueHUE

iD(V)dv

D(s)ds=e -1

¢ }D(v)dv
F(t)= f(t)+ ées D(s) f (s)ds. (6)

HNmeem
t
;D(S)ds

u(t) =ce
[Toacrasmss (7) B (3), nomydaem

+F (1), 7

gD(V)dV
o= gn(s) [ae + F(s)]ds,
gD(s)ds ©

afl— :[in(s)e ds]= (jin(s)F(s)ds.

(8)

YuuTteiBas BBEJCHHBIC 0603Ha‘I€HI/I$I, oJiyqyac€M ypaBHCHUC BUJa

Ba=y 9)
1) Ecimu B # 0, To mosrydaem

iD(s)ds

_1r .
u(t) = ,3[ (jjln(s)F(s)ds] e + F(t). (10)

[Toacrasmnsiem 3aganubie QYHKIIUA, UMEEM

t
ID(T)dT [D(s)ds
u(t) = ’B(gn(s)[f(s)+;£ef D(z) f (r)dz]ds-ed + f(t)+

i éD(V)d 1%
+£e

2) Ecmu =0 uy=0, 10 V 00 € R ABnsiercs pemenneM ypaBHeHus (9).

3) Ecmu 3 =0 uy #0, To ypaBHeHue (9) He UMeeT pemieHusi, To ecth ypaBHenue (1) B C[ a,0)
HE UMEET PEIICHHS.

D(s) f (s)ds.

Ipumep 1.

Hzeecmus OwTY, 2015 Nel 97



1

Iycts M(s)=2(1+s)2, n(s)=(1+s)?, m(s)-n(s)=(1+s)? a=0,b=cx, f(t)—1+t.

Torma, umeem
u(t) = [2(1+s) LKQd&+{a+s) u(s)ds+-—,
0 1+t
1
u(t) = e1+t +1.
B camowm nene,

U =2 o0 -2 1
u(t) = [@+s)” “u(s)ds+ [ L+s) “u(s)ds+-—,
0 1+t

0
BBenem o0o3HaueHUS
o= (L+s)~2u(s)ds
0
t =2
¢ [@+v) “dv
u(t) = [(1+5) " 2u(s)ds+a+ ., u(t) = ared i1
0 1+t
1
e a=——-, P=2-e#0.
2—e
1
1 1+t
ut) =——ettt 41,
(t) 56 +
t
t . 1+t
Mposeprca: 1= [2(1+8) 2(———el+S 11)ds =22 2 15
0 2—e 2-e 2-e
S 1
o > =
= | (L+s) 21 el*S 1nds=—° (1-e 1+t
t 2— 2—e
bt
li+1l= ie“t +1.
2—e
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