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1. Introduction

In this paper, we are concerned with a real system of n-+1 nonlinear
differential equations of the form as follows:

WX, 0,1, 6) (=1, 2, ., n),
1.1) ¢
do P
[ "%_ (x’ 9) 8)-{—8{”'(90, 9) t) 8)’
where

1°  &1s a parameter such that [&]<{ 1,

2° Xix, 0,1, & (=1, 2,..., n), O(x, 0, & and T(x, 0,1t & are twice con-
tinuously differentiable with respect to (x, 0, &) in the domain

D: x| =3fx| <M, — 0 <6, 1< + o0, [€] <5,

3" X, 0,1t 8 (=1, 2,...,n) and T(x, 0, t, &) are continuous with respect
to ¢t wn the domain D and are periodic in ¢ with period Ty>0,

4° X(x, 0,t, 8 (G=1,2,...,n), O(x, 0, & and ¥(x, 0, t, &) are periodic in
with period 2,

5° 6(x, 6, 0)+0 for any (x, 9) € D.

The system of the form (1.1) cannot have any periodic solution of the
proper sense, because 4(¢) is monotonous due to the assumption 5°. But it may
have a solution such that

\/ xi(t + lTO) =xi(t) (i: 13 2)‘ Tty n‘)>
(1.2) !
O+ 1To) =0(0) + 2mr,

where [ and m are integers. Such a solution represents a closed curve in the
cylindrical phase space, namely the space consisting of the points («, 8), 0
being considered modulus 2z. So the solution satisfying the condition (1.2)
can be called a periodic solution in the cylindrical phase space. In the sequel,



