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Abstract

Asymptotic expansion of the solution of the boundary value problem
of a singularly perturbed differential Cole equation of the second order
with a weakly turning point is constructed by using the method of

generalized boundary layer function.
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1. Statement of the Problem

The following problem is considered:
e"(x) + Vxy'(x) - 1(x) =0, 0<x<l, (1
y(0)=a, »(1)=bh, (2)
where 0 < & << | is a small parameter, x € [0, 1] a. b are given constants.
The problem (1)-(2) is bisingularly perturbed. The unperturbed equation
Vay'(x)—wx)=0. 0<x<l,
is of order one, and the solution of this equation
yolx) = ¥ ¢~ const.

is a non-smooth function in [0, 1.

We note that the problem (1)-(2) was considered earlier in [1-3] by the
Kaplun method in Kaplun [4], and the asymptotic expansion of the solution
till order one by the small parameter was obtained. Also, an asymptotic of the
solution was constructed by the method of structural matching [5]. In [6]. the
approximation of the solution of this problem is determined for small

parameters.

In this paper. we obtain the asymptotic expansion of the solution of the
problem (1)-(2) by the method of gencralized boundary layer function [6-9]

of all orders in small parameter,
2. Method of Generalized Boundary Layer Function

We seek asymptotic representation of the solution of the problem (1)-(2)

n the form:

i 3(n+l)
vix)= Za"’yk(x) + Z W)+ R(x, g). (3)
k=0 k=0

Here ¢ = x/p>. & = u°, R(x. €) is the reminder term.



























