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ON THE ASYMPTOTIC BEHAVIOR OF SOLUTIONS

OF A CERTAIN SECOND ORDER ORDINARY

DIFFERENTIAL EQUATION

BY ATSUSHI YOSHIKAWA

§ 1. Introduction.

Consider the following ordinary differential operator of second order:

(1.1) P

Here k belongs to the set R+ of the positive numbers, c to the complex number
field C, and (f, y) lies in the Euclid plane R\

The purpose of the present article is to give a fundamental pair of the solu-
tions to the equation:

(1.2) Pu=0

with detailed asymptotic properties as &-*+oo. The novelty we claim here is its
derivation as we will roughly sketch immediately after the statement of our
Main Theorem (Theorem 1.1) below. Our asymptotic expansions are in fact
different from usually given ones (see Nishimoto [5]). We expect that our re-
sults will be extended to partial differential operators such as

Details on the latter case will be discussed elsewhere.
Now we explain what will be required in our formulation of asymptotics.

Let

(1.3) Tε(t, y) = et+VF+y*> ^ {+, ~K

and denote by Dε the set of (ί, y, k) such that k>0, Tε(t, y)>0, y running on the
real line R. Thus, Dε is the portion of the half space Rl—{(t, y, k); k>0) ob-
tained by deleting the quarter plane {(ί, y, k); εt^O, y=0, k>0}. Dε and the
quarter space R+xRxR+ are diffeomorphic by the bijection:

Φ.(ί, y, ft) = (T.(f, y), y, k), (ί, yf

We will consider everything in the Frechet space β{Dε) of the infinitely differen-
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