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EJUVHCTBEHHOCTDb PEHIEHUSA UHTEI'PAJIBHOI'O YPABHEHUSA ®PEAT'OJIBMA
BTOPOI'O POJA C PA3PBIBHBIM SAIPOM

B Oannoti cmamve paccmampusaemcs 6cnomozamenvHas 3aoaua Ol NOCMPOEHUS
pe2yApu3ayul peueHus UHmMezpaibHo2o ypasuenus Pped2onrbma nepeoco pood

Kniouesvie cnosa: umnmeepanvHoe ypaeneHue, YpAasHeHUs 6MOPO2O pood, YPAGHEHUs
®Dpeodeonvma.

UNIQUENESS OF THE SOLUTION OF THE FREDHOLM INTEGRAL EQUATION OF
THE SECOND KIND WITH DISCONTINUOUS KERNEL

This article discusses how to construct auxiliary problem regularization solutions Fredholm
integral equation of the first kind

Keywords: integral equation of the second kind of equation, Fredholm equation.

PaccmorpumM ypaBHeHHE

u(t) = im(s)u(s)ds+ Ifn(s)u(s)ds+ f(t), (1)

riae m(S),n(s) — 3aganubie GyHkuy, U(t)- Hen3BeCcTHAST PYHKITHSL.

HuTerpanbHoe ypaBHeHre Openroabma NepBoro poja MpH OMpeieleHHbIX YCIOBUSX,
paccMaTpUBaIUCh HA Pa3HbIX (PYHKIIMOHAIBHBIX MPOCTpaHCTBaX. Tak B pabdote [1] mpennoxen
METO/I PEeTySpU3aUU IJIs1 HHTETPaIbHOTO ypaBHeHHsI Openroasma nepBoro poaa. MHTerpanbHbie
ypaBHeHus Opearonbpma MEpBOro pojaa uccieaoBaiuck B [2,3,4,5,6] u apyrux paborax.

B [4] momyueHa olieHKa TOUHOCTH MPUOIMKEHHOTO PEIIeHHsI UHTErPaIbHOTO ypaBHEHUS
®penaroapma MEPBOTO poJia B paBHOMEPHON METPHUKE.

TEOPEMA 1 . ITycte m(t),n(t) u f(t) — vempepoiBHble (yHKIMHU Ha [a, D] ,

"

b i[m(s)—n(s)]ds
p=1- CIin(s)e

Torma cyiecTByeT eAMHCTBEHHOE pellieHre ypaBHeHus (1), mpuyem 3To perieHne
ompenenseTcs mo Gpopmyie

#0. 2)

t t
[[m(s)-n(s)]ds b b }[m(T) -n(Y]dt+ j[m(s)-n(s)]ds
u(t)= 2 [n(s)ed f(s)ds+ = J[ [eS a n(z)dz]-
B a B as

p m(s)-n(s)Ks

-[Im(s)- n(s)]f(s)ds+ f(t)+ ie [m(s)-n(s)]f(s)ds. (3)

JoxkaszarenabcTBo. [IpuBenem ypasuenue (1) k Buny:
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t b
u(t) = e[l[m(s)—n(s)}.1(s)ds+£n(s)u(s)ds+ f(t).

O0603HaunM yepe3

o= Zn(s)u(s)ds. 4

Otcrona

u(t) = i[m(s) —n(s)us)ds +a + f(t). (5)

Hcnons3ys pe3onbBeHTy sapa [M(S)-n(S)] u3 (5), umeem

t
¢ J[m(s)-n(s)lds

u(t) =a + f(t)+:£e5 [m(s) —n(s)Je + T (s)lds =ax(1+
t t
¢ 1Im(s) —n(s)lds ¢ 1Im(s)—n(s)lds
+ £e5 [m(s) —n(s)]+ f (t) + (Jies [m(s) —n(s)]f (s)ds.

Otcrona, yuuThiBast

t i[m(S)—n(S)]ds i[m(s)—n(s)]ds

€Le [m(s)—n(s)]ds =e -1
U BBens o003HaUCHUE
t
¢ 1[m(s) —n(s)]ds
F(t) = f(t)+f£eS [m(s) = n(s)]f (s)ds. (6)
Nmeem
i[m(s)—n(s)]ds
u(t) =ce + F(t) (7)
[Toncranss (7) B (4), momyyaem
g[m(S) n(s)]ds
o= én(s) [ce + F(t)]ds,
(L[m(S) n(s)lds
afl- An(s) [ce ds] = An(s)F(s)ds. (8)

YuuteiBas ycnosue (2), umeeM
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12 9F )
a_ﬁ gn(s) (s)ds. 9)

[Toacrasmsiem (9) B cootHomeHue (7) U mojrydaem

1 b i[m(s)—n(s)]ds
u(t) = ﬁ[ An(s)F (s)ds]-e + F(t). (10)

[Toacrasnss (6) B popmyiy (10) u nmpumensis hopmyny dupuxie, umeem

t
j[m(z') n(r)ldz f[m(s) —n(s)lds
ut)=— én(s)[f(s)+ gef [m(z) —n(z)]f (r)dz]ds-ed +

t é[m(S)—n(S)]OIS
+HE)+ e

3HayuT,

[m(s) —n(s)]f (s)ds.

t t
iIm(s) - n()lds L (@) ~n@)dz+ f[m(s) - n()kds
u(t) =l£n(s) 08 f(s)ds+ = [[jeS a n(z)dz]-
ﬁ ﬁa S

tbm@%MQNS

-Im(s) —n(s)]f (s)ds+ f (t)+ ge [m(s)—n(s)]f (s)ds.

Paccmotpum ypaBHEHME

a(t,e) = im(s)u(s,g)ds+ Ifn(s)u(s, g)ds+ f(t), (11)

rae 0(e - MasbIii mapamerp.

Caencrue. Iycts M(t),N(t), f (t) menpepriBupie dynximum Ha [a,b], 0(c - MambIit
rapamerp, U CymiectByer &o>0, Takoe 4To

bn(s) aL[m(s) n(s)lds

PBe)=1- e[i ds=0 (12)

npu e<(0,&0).

Torna cymiecTByeT eIMHCTBEHHOE HENPEphIBHOE perieHue Ha [a,b] ypaBuenus (11),
MPEICTaBUMOE B BUJIE
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1t
— J[m(s) —n(s)lds

b
u(t,e)=— én(s)-ega f (s)ds +
£ ()
17 1t
. bb JIm(z) -n(7)ldz + ~ J[m(s) —n(s)]ds
S a (13)
+—3 [[ie n(z)dz] {m(s) —n(s)] f (s)ds +
e"ple)as
t
L qt [me-n(eds

+=f(t) +—2£e [m(s) —n(s)] f (s)ds.

€ £
Jlureparypa:

1. AcanoB A.A, CpyibikoB T., CamapoBa I'. Perynspusauuss MHTErpajJbHOTO ypaBHEHHUS
@penronbma MEPBOro poja ¢ pa3pbiBHBIM sApoM.//CO. Hayu. crateit. — bumkexk:MI'3 KI'TIY
um. U.Apabaesa, 2002. — c. 225-23

2. VmananueB M.U. Meronabl pemieHus HENMWHEHHBIX OOpATHBIX 3alad M HMX HPUIOXKEHUS. —
Opynze: Unum, 1977 — 348 c.

3. HmananueB M.U., AcanoB A.A. Perynspusanus, eIMHCTBEHHOCTh U CYIIECTBOBAHUE PEILICHUS
JUIE MHTETpajbHBIX ypaBHeHUi BombTeppa mepBoro popga. //MccnenoBaHus MO MHTETPO —
muddepeni. ypasuenusm. — @pynsze: Unum, 1988 —Beim. 21.-¢.3-38

4. JlaBpentheB M.M. OO0 uHTEeTpanmbHBIX ypaBHeHUsX nepsoro poxa. Jokm.AH CCCP. — 1959 -
T.127, Ne 1-¢.31-33

5. CaanabaeB A.C. OueHka TOYHOCTH NPUOIMIKEHHOTO PEIIEHUS HHTETPaJIbHOTO ypaBHEHUS
MIEpPBOTO POJia B paBHOMEPHOI MeTpuKe.// TaMm ke - ¢. 77-83.

6. CeinpikoB T. [TpubnmkeHHOE pelIeHNue HHTETPATBHOTO ypaBHeHHT Dpearoiapma IepBoro pojaa

B npoctpancTte C(0,1).// Beecoros. koH(]. M0 HEKOPPEKTHO MOCTaBIEHHBIM 3a7auam.- OpyH3e:
WM, 1979

Hzeecmus OwTY, 2012 No2 221



