740 [Vol. 40,

158. On the Spectra of Uniformly Increasing Mappings

By Sadayuki YAMAMURO*®
(Comm. by Kinjir6 KUNUGI, M.J.A., Nov. 12, 1964)

Let E be a real Banach space, G be an open set and G be its
closure.

In [2], we have given the following definition:

A mapping f of G in E is said to be (s, dp)-untformly increasing
at aeG if

(i) a+teeG if |l <oy

(i) ||fu(@)—ax||=sl|2|| for any mon-positive number a and any
element x such that ||z||<4d, where f ()= f(a+x)— f(a).

The purpose of this paper is to prove the following

Theorem. Assume that

1. F(x) is a completely continuous mapping of G in E;

2. F(a)=2,a for some 2,50 and some acG;

3. f(x):x—%F(x) 18 (&y, o)-uniformly increasing at a.

0
Then, we have that

1°. a is an isolated fixed point of %F(x);
0

2°, For any A such that |2—20|<min.{|20],ML

%, such that ||| 48,

F(e)=15 and |lr—al|l< |zl|e (llal | +80)|2— 14|

0|0

Remark. A mapping F'(x) is said to be completely continuous on

G if it is continuous and the image F(G) is contained in a compact
set.

Proof. 1°. Assume that a is not an isolated fixed point of

%F(w), then there exists a sequence {x,} such that
0

} , there exists

limz,=0 and F(a+z,)=2(a+z,).

n—00

Since f(oc)=w—-—2]f—F(x), we have

0
f(a+x,,>=(a+xn>—2lF<a+xn>=o.

Now, since f(x) is (&, d,)-uniformly increasing at a, we have
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