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w t .  We  enter  now on our  complete  account  of the  more  general  equa t ion  

ij+kit(y)~+g(y)=bkp(q~), ~ = t + ~ .  

The  funct ions  i t, g, p are fixed, b is non-negat ive ,  and  k is large and  posit ive.  We 

proceed to  s ta te  the  long list of assumpt ions  abou t  it, g, p. I t  m a y  help  towards  easier 

reading  to  imagine  t h a t  it and  g are polynomials  and  p a t r igonometr ica l  po lynomia l :  

in so fa r  as hypotheses  abou t  the  smoothness  of f, g, p are  concerned our  a rgumen t s  

are not  essential ly different  f rom w h a t  t hey  would then  be, and  the reader  m a y  t rus t  

us to have  t aken  care of the  details.  H e  m a y  similarly t ake  on t rus t  details abou t  

the  cons tants  connected wi th  these funct ions,  and  the  var ious  appeals  to  the  ], g, p 

d ic t ionary  (w 3) t h a t  occur  in the  a rguments .  

p has  cont inuous p" ,  is periodic wi th  per iod normal ized to 2 zt, has mean  value 0, 

and  is skew-symmetr ic ,  i.e. p (z~ + ~ ) =  - p  (~). Any  integral  f p dq~ is periodic;  we define 

Pl (~) be t h a t  one for which the  mean  value is 0. I t  also is skew-symmetr ic .  I t  is 

now an  essential  a s sumpt ion  t h a t  Pl attains its upper (and consequently also its lower) 

bound once only in a period. We normal ize  p to  m a k e  1 the  upper  bound  of Pl, to 

be a t t a ined  a t  ~ g. So Pl (~ zt) = - pl  ( - ~ ze) = l, p ( + ~ 7t) = 0. p '  ( - ~ 7t) is non-negat ive ;  

we suppose it a positive cons tan t  a 2. 

it(y) is even, wi th  cont inuous it". I t  has a single pair  of zeros, normal ized to  

+__ 1; / '  (1) is a positive cons tan t  al ,  and  it has a posi t ive lower bound  in (say) y_>2. 
y 

We define F(y)=f i t (y )dy;  F is odd. We  normal ize  ] to make  F ( - 1 ) ( c e r t a i n l y  
0 

positive) ~. This  will make  ~ the  crit ical value of b, as for  van  der  Pol ' s  equa t ion ;  

the  behaviour  for  b > ~ is crude, and  we suppose for s impl ic i ty  t h a t  0 < b < 2 as before. 
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