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Abstract

This paper is devoted to study the following third-order multi-point singularly perturbed
boundary value problem

ex""(t) 4+ f(t,x(1), x'(t), x"(t),e) =0, 0<r<1l, O<e <1,
x(0,e) =0,

ax’(0, &) — bx" (0, ) + Z;’;lzocix(ﬁi, &) =A,

cx' (L, e) +dx" (1, ¢) + Z;’;lzﬂix(ni, ¢) =B,

wherea,b,c,d>0,A,B€ R,a+b>0,c+d>0,<0,6;<0,i=12,...,n—2, 0<&1 <&
<--<&_o<1, and O<ny<np<---<n,_» <1 The existence, uniqueness and asymptotic
estimates of solutions of the boundary value problem are give by using priori estimates, dif-
ferential inequalities technique and Leray—Schauder degree theory.
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1. Introduction

For the past 20 years an extensive research has been made on the existence and
asymptotic estimates of singularly perturbed boundary value problem for third-order
nonlinear differential equation, for instance, to $8®,12—-15]and therein. Many tech-
nigues arose in the studies of this kind of problem. For example, Hd@kdas
considered problems of type

82y/// — f(y)y/ + g()C, y)7 y(a) =A, y(b) = B, y/(b) =C

and discussed the existence and asymptotic estimates of the solutions by the method
of descent. Zhad15] has discussed a more general class of third-order singularly
perturbed boundary value problems of the form

Ey/// — f(x, v, y/7 8), y/(o) = O, y(l) = O, y/(l) =0

and discussed the existence of solution and obtained asymptotic estimates using the
theory of differential inequalities. Feckdb] has studied high-order problems and his
approach was based on the nonlinear analysis involving fixed-point theory, Leray—
Schauder theory, etc. Valarmathi and Ramanu[dB] has considered singularly per-
turbed third-order ordinary differential equations of convection—diffusion type

—gyw(x) + a(x)y”(x) +bx)y(x) +cx)y(x) = f(x),
yO0) =p,y (0 =q.yD)=r

by using of an asymptotic humerical method.

In this paper, we discuss the existence, uniqueness and asymptotic estimates of
solutions of the following third-order multi-point singularly perturbed boundary value
problem (for short, BVP)

ex”(t) + £t x(1), X'(1),x" (1), &) =0, 0<r<1, O<e<1, (1.1)
x(0,¢e) =0,
ax'(0,8) — bx"(0, &) + Y- Zaix (&, €) = A, (1.2)

cex'(1,e) +dx"(1, ¢) + 2:1:_12 .x(n;, &) = B,

wherea,b,c,d>0,A,Be R,a+b>0,c+d>0,0<0,<0,i=212,...,n—-2,
O<éi<éb<-- <, o<l,and O<ny<yp<-+-<n,_o <Ll

In order to study BVP (1.1), (1.2), we first discuss the following nonlinear multi-point
boundary value problem

X"+ f,x@),x' @), x" () =0, 0<r<1, (1.3)
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