
352 Proc. Japan Acad., 5’7, Ser. A (1981) [Vol. 57 (A),

"Borel" Lines for Meromorphic Solutions
of the Difference Equation
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1. Introduction. In connection with the iteration of analytic
unctions, Kimura [1], [2] considered the equation
(E) y(x/ l) y(x) + l/ /y(x), 2=/=0,
and obtained a meromorphic solution (x) such that

j+kl k X

in hedomainDz(R,s)= Izl>R, [arg z--l<--s U{Im[ze-(1.1)

>R} U {Im [ze"] < R}, where P0= e is an arbitrarily re-
scribed constant, s>0, and R is a sueiently large number
depending on

We sudied some roperties of he solution (x) in [g] and, especially,

roved ha here is a horizontal line L= {Im =} such that, for any

>0, in the half strip
(1.2)
(z) akes every value infinitely often if 2 1, and () akes every value
other than 1 if 2 1.

We will call such a line as a "Borel" le for () []. I would
be natural to inquire how many "Borel" lines may appear or (x).

Our aim in this note is to answer (partially)to this question.
will prove the ollowing

=0.
/ 2/(x), i.e.,

1(2.1) (xl)- -[-- 1 +_ /-42].

More generally
1(2.2) (x) [-(1- (Xn_l)___ /(1-- (x_1))2--4],

We

Theorem. Suppose is real in the equation (E).
( i ) If 2<=1/4, then there is only one "Borel" line for (x).
(ii) If 1/4, then there are at least two "Borel" lines for (x).
2. Proof of Theorem (i). Let x0 be a zero point oi (x): (x0)
Write x=xo-n, n=0, 1,.... Then (x) satisfies 0=(x)+l

n--l, 2, ....


