
No. 10] Proc. Japan Acad., 61, Ser. A (1985) 341

Infinitely Many Periodic Solutions for a Superlinear
Forced Wave Equation

By Kazunaga TANAKA
Department of Mathematics, Waseda University

(Communicated by KSsaku YOSIDA, M.J.A., Dec. 12, 1985)

1o Introduction. In this article we shall study the nonlinear wave
equation"
( 1 ) vtt-Vxx-g(v)--f(x, ), (x, t) e (0, r)XR,
( 2 ) v(0, t)=v@, t)=0, t e R,
( 3 ) v(x, t+2) =v(x, t), (x, t) e (0, )R,
where g C(R, R) is a function such that g()/--.oo as I]oo and f(x, t) is
a 2-periodic unction of t.

In a previous paper K. Tanaka [5] we studied (1)-(3) in case g@)
___1i-. This paper is a continuation of [5] and deals with more. general

equations. Our main result is as follows"
Theorem. Suppose that g e C(R, R) satisfies
(gl) g() is strictly increasing,
(g) there exist/2 and l>=O such that for []/,

O[G()----/ : g(r)dr,g(),

(g3) there exist sl and CO such that for e R,
la()l<C(Ii/l),

(g,) >
s--1 [--1

Then, for all 2-periodic f(x, t) e L([0, ] R), there exists an unbounded
sequence o.f weak solutions f (1)-(3) in L.

In [3], P. H. Rabinowitz obtained the conditions which ensure, the
existence of an unbounded sequence of solutions of the semilinear elliptic
equation"

Au= g(u) +f(x), x e D,
u=0, x e D,

where. DcR is a smooth bounded domain. In particular, in case n--2,
his conditions are (g0, (g), (gJ and

(g) g(--) g() or all e R.
He also obtained a similar existence result for the. second order Hamiltonian
systems of ordinary differential equations. For the wave. equation (1)-(3),
we act on S’-symmetry and get the existence result without assumption

As in K. Tanaka [5], we use a perturbation result of P. H. Rabinowitz
[3] asserting the. existence, of infinitely many critical points of perturbed


