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1. Introduction.

1.1. We consider the following n-th order linear ordinary differential equation contain-
ing a small parameter $\epsilon$

(1.1)

$\epsilon^{nh}y^{(n)}=\sum_{k=1}^{n}\epsilon^{(n-k)h}p_{k}\cdot(x^{m}-\epsilon^{l})^{k}y^{(n-k)}$ $(x, y\in C, |x|\leq x_{0},0<\epsilon\leq\epsilon_{0}^{\prime}:=d/dx)$ ,

where $h,$ $x_{0}$ and $\epsilon_{0}$ are positive constants, and $m$ and $l$ are positive integers. The characteristic
equation for (1.1) is defined by

(1.2) $L(x, \lambda)$ $:=\lambda^{n}-\sum_{k=1}^{n}p_{k}\cdot x^{km}\lambda^{n-k}=0$

and we suppose that it is factored as follows:

(1.3) $L(x, \lambda)=\prod_{k=1}^{n}(\lambda-a_{k}\cdot x^{m})=0$ ,

where $a_{k}’ s$ are real constants such that

(1.4) $a_{1}<a_{2}<\cdots<a_{n}$ ; $\forall a_{k}\neq 0$ .

Then the characteristic roots $\lambda_{k}$ $:=a_{k}\cdot x^{m}$ coincide at the origin $x=0$ , which is, by definition,
a tuming point of (1.1). Furthermore we suppose that the following equality among three
constants $h,$ $m$ and $l$ is valid:

(1.5) $h=\frac{l(m+1)}{m}+1$ .

We call (1.5) the singular perturbation condition, by which a stretched equation (2.2) in \S 2
below becomes a singular perturbation type. The stretched equation possesses its own tuming
points and they are called secondary turning points of (1.1). Thus, we call our analysis $a$

secondary tuming point problem.
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