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Asymptotic behavior of solutions of singular
integro-differential equations

Murathan Dauylbaev*

Al-Farabi Kazakh National University, Almaty, Kazakhstan
dmk57@mail.ru

Abstract

Consider the following integro-differential equation:
1

Ley=e%y" +eA(t)y” +B(t)y +Ct)y = +/ Ho(t,z)y(z,e) + Hi(t,z)y I(z,e)] dz (1)
0

with boundary conditions:

y(0,6) =0a, y(Le)=8, y1,e)=7, (2)

where € > 0 is a small parameter, a, 3, y—are known constants and independent of &.

The following conditions are required in the paper.

I. A(t), B(t), C(t), F(t) are sufficiently smooth functions on the interval [0, 1], i. e. differentiable as
many times as needed for our consideration. In the domain D = (0 < ¢ < 1, 0 < z < 1), function
H;(t,z), i = 0,1 are sufficiently smooth.

It. B{f) #0,0<t < 1.

IIL. The roots 1 (t) # p2(t) of additional characteristic equation p? + Ag(t) - 1 + A1 (t) = 0, satisfy
the following inequalities Rey;(t) < 0, Repsa(t) > 0.

A similar problem for differential equations considered in [1]. It is proved that the solution of the
problems (1) and (2) at ¢ = 0 has the phenomenon of the zero order and at ¢ = 1 has the phenomenon
of the first-order initial jump, i.e.

y(O,e) ': O(l)a y,(O,E) =0 (%) 5 %//(076) =0 (;17) 5

and y@(1,) =0(1), i=0,1, y (0,e)=0 (%) , €—0.
*This study is a joint work with A. E. Mirzakulova .
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