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A REGULAR SINGULAR POINT
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1. INTRODUCTION

We examine the asymptotic behavior for large |)\| of solutions of the differential
equation

u

(1.1) FrT

+ [A2q,(2) + Aq,(2) + F(z, M)]ju=0,

with z restricted to a closed simply connected region ® containing the origin in its
interior, and under the principal assumption that the functions zq; and z2F(z, A) ave
analytic in D. We also assume that F(z, A) is analytic in X when |x|> N. Thus

—

a) F(z,A):%)fi(z)x-i (] > N);

and near the origin,

(1.2) { b) Zqi(z) = Eqikzk) (1 =0, 1) ’
0
c) 22f(z) = 25 fikzk .
0

by

We lose no generality by assunﬁing that q,, = 1.

The main conclusions of the paper are Theorems 1, 2, and 3 in Sections 6 and 7.
We observe, from these conclusions, that our theory is a special case of a general
theory which also is applicable to equations of the type '

(1.3) % +2Q(z, )u=0,

where Q(z, A) ==7 q;(z)x -1 and q,(2) = zkz%,’ cnz” with k=0 or k=1. These
equations were considered by Langer in [2]. Unfortunately, the general theory does
not extend to values of k other than -1, 0, and 1.

The present work is motivated partly by the fact that the differential equations
for several of the special functions, for example, the Whittaker, L.egendre, and
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