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PERIODIC SOLUTIONS OF AN INFINITE
DIMENSIONAL HAMILTONIAN SYSTEM

YANHENG DING AND CHENG LEE

ABSTRACT. We establish existence and multiplicity of
periodic solutions to the infinite dimensional Hamiltonian
system

{ Oru — Agu = Hy(t, z,u,v)

for (t Q
-0 — Agv = Hy(t,x,u,v) or (t,z) € R x ,

where QCRY is a bounded domain or @ = RY. When Q
is bounded, we treat the situations where H(¢,z,z) is, with
respect to z = (u,v), sub- or superquadratic, or concave and
convex, and discuss also the convergence to homoclinics of
sequences of subharmonic orbits. If @ = RY, we handle the
case of superquadratic nonlinearities.

1. Introduction. In this paper we are interested in existence
and multiplicity of periodic orbits of the following system of partial
differential equations

(HS)

{ Oru— Agu = Hy(t,z,u,v) for (t,xz) € R x Q.

—0w — Ayv = Hy(t,x,u,v)
Here Q C RY is a smoothly bounded domain or Q = RY, 2 = (u,v) :

RxQ—R™xR™ and H € C}(R x Q x R?™, R), where Q = Q if
Q =RV, Letting

0 -1 0 I
‘7_<I 0), jo_<1 0>

and A = Jy(—A;), (HS) can be rewritten as J(d/dt)z + Az =
H.(t,z,z). Certain linear and nonlinear problems connecting the
operator J0; — JoA, arise in optimal control of systems governed
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