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I n t r o d u c t i o n  ~ 

1. We are concerned with equations in real variables of the form 

~] + l (y) ~j + g (y) = p (t), 

wt~re "I, g, P are smooth  functions of their arguments ,  and p has period ~ = 2.~///~ in 

t. Abou t  / we suppose tha t  l i m / > 0  as y - - > + o ~ ;  t ha t  is to say, we suppose the 

" d a m p i n g "  to be positive for large l yl. Abou t  g we suppose tha t  it has a "res tor ing"  

effect, i.e. has the  sign of y. The simplest case, and a specially impor tan t  one, to 

be covered in a ny  generalization, is g - a y  for positive a. We do in fact  assume 

always t h a t  g (0)= 0, and  tha t  g' exists and has a positive lower bound.  

There is some general theory  of such equations.  A t ra jec tory  (or " m o t i o n " ) w i t h  

initial conditions y ( to) -  ~, ~)(to)=~ (~, ~ real) at  some fixed t = t o is said to have the 

point  P =  (~, ~) as "representa t ive  poin t" .  I f  ~', 9 '  are the values of y, 9 at  t - t 0 + 2  

the t ransformat ion  T from P to P ' =  (~', ~]')= T P - T ( ~ ,  ~]) is 1 - 1  and continuous.  

Wi th  the  condit ion l i m / >  0 and suitable conditions on g (fulfilled for g -  y), 

every t ra jec tory  is bounded  as t -~oo ,  and T t ransforms a suitable large domain in 

the P space into a domain  contained in the original one. Fur ther ,  the vector  V, or 

P - ~ T P ,  makes exact ly  one revolut ion as P moves positively round the boundary .  

Then  a "f ixed poin t"  theorem holds, and the  " index number "  proof of it is valid. 2 
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