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HHTErPAJIILIK TeHJIeMeJepUH PeryJsipaoo

Regularization of nonlinearVolterra integral equations of the first kind with two independent
variables

Annomayun: 6 pabome uU3VUAIOMCA BONPOCHl  PEYIAPUSAYUU HETUHEUHO20 UHMEeSPATbHO2O
ypasHerusi Bonemeppa nepsozo pooa ¢ oughghepenyupyemvim 10pom, KOmMopoe 8bipoHcOAencss 8 HAUALbHOU
mouKe ouazonanu. B npeononoosicenuu cyuwjecmeosanus pewieHus 6 NPOCMPAHCMEe HENPEPbIGHbIX QYHKYUL
paccmampugaemoe ypagHeHue CEOOUMCs. K UHMeSPAIbHOMY ypaeHeHuro Bonbmeppa mpemwvezo poda, Ha
OCHOBe KOMOPO2O NOJNYYeH pecyaspusupyrowuil  onepamop. Jlokazana pasHoMepHas CcX00UMOCHb
Pe2YISAPUZ06AHHOS0 PeleHUst K MOYHOMY PeueHuio UHMezpaibHo2o ypasuenus Boremeppa nepsoco pooa,
NONYUEHbl OYeHKA OONYCKAEMOU NOSPEUHOCIU U YCL08USL €OUHCIBEHHOCTU PEUEHUsL UCXOOHO20 YPAGHEHUs 8
wape HenpepvLeHbIX QYHKYULL.

AnHomayusa: maxanaoa s0pocy OupepeHyupienyyuy Hcana OUd2oHAl YeKUmmepuHoe HOJ20
auianyyuy oupunuu mypoecy Bonemeppanvin coizblkmyy smec uHmeepanoblk meyoemenrepun pecyspooo
macenecu uzunoenem. TenOemenun veuumu JHcamaim oecer O0aNCOIO00HYH He2UUHOe aHbl YUYHUY mypoocy
Bonemeppanvin  unmezpandvix  meyoemecune  Kewmupun, —pecyiapoamvLieaH — Onepamop — mysynoy.
Pecynapoanean uvleapviiviuumein 6upunyu mypoecy Bonvmeppanvin unmezpanovik menOeMecuHuH max
UbI2APBLILIUGIHA  OUP  KATLINMA  JICHIIHATYYCY OAMUAOEHOU JICAHA  KeMUpuieeH Kamanblkmvl 0aanoo
6apabpcei30biebl, UbICAPLLILIUMbBIH  Y32YAMYKCY3 @QYHKYUALAD WAPLIHOA JICANCbI30bIcbIH  KAMCbI30A2aAH
wapmmap aHLIKManobl.

Annotation: in this paper, we study the regularization of a nonlinear Volterra integral equation of
the first kind with a differentiable kernel that degenerates at the initial point of the diagonal. Under the
assumption of the existence of a solution in the space of continuous functions, the equation under
consideration reduces to the Volterra integral equation of the third kind, on the basis of which a regularizing
operator is obtained. The uniform convergence of the regularized solution to the exact solution of the
Volterra integral equation of the first kind is proved, an estimate of the admissible error and the uniqueness
condition for the solution of the initial equation in the ball of continuous functions are obtained.

Knrouesvie cnosa: ypasnenue Bonvmeppa, manvlii napamemp, pagHoOMepHAs. CXOOUMOCHb.
Keywords: Volterra equations, small parameter, uniform convergence.
Hezu3zzu ce308p: Bonomeppa mendemecu, Kuuu napamemp, 6up Kauiblnma JcoliHAyy.
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HerpynHo mnoka3aTtb, uto ypaBHeHue (4) mpu ¢ <1 wuMeeT eIMHCTBEHHOE PEIICHHE
[3,¢.392] B fl(D).

Teopema. [TycTh BHIMONHSIOTCS YCIOBHS a) - 2),q <1 u ypaBHenue (1) umeer peuierue U(X,z) 6
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s
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0 Os
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0 Os
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Ws(x,2)\\cp) < q [[I74(X,2)||cp) + [[(Hou)(X,Z)l|c(),

(6)
rae st oreparopa (Hyu)(x,z) = -j"exp (- /;-gILdv) [u(x,z) - u(0,z)] +
£ 2X (e Gz , \ Gz - . n Lom,
H--- -\,exp[—)\ dv) \u(x,z)— u(s,z)\ds

HMEET MECTO OlleHKa [4]:
I(Hsu)(x,2)llcjo.01 < 4(d1€)-"I"-AlJu(x,2)llco) + (™),

“u)= P \uxz)-u(t,z)\, 0</?<I.
lx-fi<eP 0<z<a Tak kak ¢ < 1, To U3 (6) ciemyer oeHKa TeOpeMbl, T.e. mpH s -> O
byHKIMS U(;t,z) -"u(x,z) paBHOMEepHO. Teopema aokazaHa.

CuaencrBue. [Ipy BBIIOTHEHUH YCIOBUH TEOpPEMBI penieHne ypaBHeHuUs (1) enuHCTBEHHO
B fI(D).

3aMeTuM, 4TO peryssipu3alisl AByMEPHBIX HHTErpalbHbIX ypaBHeHUH Bonbreppa mepBoro
poAa ¢ CyMMHUPYEMBIM SIPOM paccMaTpuBaercs B pabote [5].
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