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1. Introduction 

In this paper, we are  concerned with a real system of 7 2 f  1 nonlinear 
differential equations of the form as follows: 

where 

lo E i s  a parameter  such  tha t  / E / (( 1, 

2" X,(x, 8, t, E )  ( i=l ,  2 , .  . ., n), O(x, 8, E) and  K(x, 8, t, E )  are  tw ice  con- 
t i nuous l y  d i f e ren t iab le  w i t h  respect t o  (x, 8, &) in the  d o m a i n  

3" Xi(x, 8, t, E) ( i=l ,  2,. . ., r z )  a n d  K(x, 8, t, E )  a r e  cont inuous  w i t h  respect 
t o  t in the  d o m a i n  D and  are  periodic in 1 w i t h  period To > 0, 

4" XI(%, 8, t, E )  ( i= l ,  2,. .., IZ), O(X, 8, &) a n d  P(x, 8, t, E) are  periodic in 8 
w i t h  period 2s,  

5" O(x, 8, 0)f 0 f o r  a n y  (x, 8) E D. 

The system of the form (1.1) cannot have any periodic solution of the 
proper sense, because 8(t) is monotonous due to the assumption 5". But i t  may 
have a solution such that  

, x,(t + ZTo) =x,(t) ( i=l ,  2, .., n), 
(1.2) 

8(t + 1To) = 0(t) f 2mz, 

where 1 and In are integers. Such a solution represents a closed curve in the 
cylindrical phase space, namely the space consisting of the points (x, 8), 8 
being considered modulus 2s.  So the solution satisfying the condition (1.2) 
can be called a periodic solution in the cylindrical phase space. In the sequel, 


