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We study the a d m i s s i b l e  se t s  of f ixed subman i fo ld s  unde r  the ac t ion  of the group Zp in the 
q u a s i - c o m p l e x  mani fo ld  M 2n, n < p. 

w 1. We use  the fol lowing no ta t ion :  ~2. is the r i n g  of u n i t a r y  c o b o r d i s m s ,  Lp(i 1 . . . . .  i n) is a ( 2 n - l ) -  
. co d i m e n s i o n a l  l ens  with the weights  ik E Zp, and Lp is an in f in i te  d i m e n s i o n a l  l ens .  Let  A = Q[x 1 . . . . .  

xp- t ]  be a g raded  r ing ,  where  deg x i = 2. T h e r e  ex i s t s  a h o m o m o r p h i s m  

a: A --~ U, (L~), 

a s s o c i a t i n g  with eve ry  m o n o m i a l  7x~ 1 . . . x ;  p - /  the e l e m e n t  

7 L v  (t .... , l , . . . ,  p - -  1,..., p - -  1). 

nl np_ I 

Put  t3 = ke r  a .  With e v e r y  homogenous  e l e m e n t  z ~ 13 we a s s o c i a t e  a q u a s i - c o m p l e x  mani fo ld  M in the 
fol lowing way: put z = ETn xn,  where  n = (n 1 . . . .  np -  1) is a m u l t i - i n d e x .  

Le t  En  be the s p h e r e  S 2 I n I-1, where  the ac t ion  of the group Zp on E n is g iven by the weights  xn,  
and le t  D n be the d i sc  with the b o u n d a r y  En with l i n e a r l y  extended ac t ion  of Zp. Since z ~ B, the mani fo ld  
i j Tn x En has the f ibe r  with the ac t ion  of Zp wi thout  f ixed poin ts .  Then  
n 

M = F  U U 7n xDn. 

M is acted upon by  Zp, where  the Tn a r e  the fixed mani fo lds  with the weights  of the r e p r e s e n t a t i o n  in the 
n o r m a l  f iber  x n. Obvious ly ,  B is a s u b r i n g ,  and  the above con f ron t a t i on  def ines  a r i ng  h o m o m o r p h i s m  ~: 
B ~ f2, | Zp. In the seque l  we sha l l  a lways  a r gue  modulo the e l e m e n t s  of degree  -> 2p. 

We c o n s i d e r  the f o r m a l  s e r i e s  

i (t) ::: ~ = < > .  -i.- ~ 

Let  g(t) be the s e r i e s  which is def ined by the equa t ion  g(f(t)) = t. Put  

~o h~t , !t,: (t) ---: t~, @ i  (t))  -~ = ~ = o  ': ~ 

and 

x~ ~176 ~/~ l--n 

Gn (Xl) = 2L=0  ~ X l  ' 

If qo(t) is a f o r m a l  L a u r e n t  s e r i e s ,  then we denote  by [ r  the r e g u l a r  p a r t  of the s e r i e s  without  the f ree  
t e r m .  F u r t h e r m o r e ,  put 

nl n,, ( Z n p - l l  
F ~  ( x l )  - -  [x~ G~ . . . . . .  v -~  , �9 

and denote  by Bp the image  of B in A | Zp. 
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THEOREM 1. The  e l e m e n t s  

/;~ ~ K3 p-I 

and the e l e m e n t s  px n g e n e r a t e  the g roup  B a d d i t i v e l y .  The e l e m e n t s  

V h, s s = ~ r  . . . . .  ~ ..... o)(Z~), ~ > o ,  k ~ z ; ,  

g e n e r a t e  the  r i n g  Bp m u l t i p l i c a t i v e l y .  

T H E O R E M  2. The  equa t ion  

p (p x ' 9  = O. 

h o l d s ,  and the h o m o m o r p h i s m  fl m a y  be  r e p r e s e n t e d  in the  f o r m  of the c o m p o s i t i o n  

The  e l e m e n t  ~(Vn) is  equa l  to the  f r e e  t e r m  of the L a u r e n t  s e r i e s  GplG~2 . . . G;P~ 1. 

~2. P r o o f  of T h e o r e m  1. It is  known [2] tha t  a l l  e l e m e n t s  of d e g r e e  >0 of U . ( L p )  have the o r d e r  
p ,  and the modu le  U , ( L ~ )  is g e n e r a t e d  o v e r  ~2. by  the e l e m e n t s  o~(x~), s -> 0. Consequen t ly ,  the e l e m e n t s  
pxn b e l o n g  to B,  and the oz(x n) a r e  r e p r e s e n t e d  as  a l i n e a r  c o m b i n a t i o n  o v e r  ~ .  of  the  e l e m e n t s  o~(x~), i . e . ,  
t h e r e  e x i s t  p o l y n o m i a l s  Fn(xl)  such  tha t  v n = x n, and the Fn(x 1) l i e  in B. The fac t  tha t  the e l e m e n t s  v n 
and px n g e n e r a t e  B a d d i t i v e l y  is  ev iden t .  I t  r e m a i n s  to p r o v e  tha t  the  Fn(x l) have  the f o r m  r e q u i r e d  in w 1. 

C l e a r l y ,  a l l  c o e f f i c i e n t s  of  the  Fn(xI) a r e  d e t e r m i n e d  un ique ly  moduio  p. l~at 

,~,' - -  ~ ; x ~ -  ,~-~." (x~), e ~,~ ( ~ ) :  i~"x~ ~ + I~' ~,,~ + . .  + i~' %. 
LEMMA 1. The e q u a t i o n f i  k ' s  ~ ~ k  ~ ~ 

- ~ i  holds  for  a r b i t r a r y  s ,  s '  -> i.  

P r o o f .  F o r  i = O L e m m a  1 fo l lows f r o m  the s p e c t r a l  s e q u e n c e  of  A t i y a h - H i r z e b r u e h .  A s s u m e  the 
1 e m m a  is  t r ue  fo r  a c e r t a i n  i. Put  

Then  we have  fo r  s >- i 

y Vk, i i . . h , i  i+1 h , i  
= = XlXll - -  ~ 0  ~1 -~  " " " + ] i  X l ) '  

U h, s e.-i . .~, s s-i -- 
Xl  y - -  ( ] i+lXl  -]~ " ' '  ~ -  f~8' SXl) :  

We c o n s i d e r  the  e x p r e s s i o n  

uh, su~,r uh, S+Iuk, i . . k , s  s + i - l ^ . ~ _  .h  s 2 ~ .h , i+l  s + l - i  
- -  = - - ( } i + i x L  V "" " + I8'  x l y ) - - l i + l  xl y 

I -~, i+ l  - . k , s  S+I--i .h ,  S 2. - -  ~ .h ,  S+l S+l--i - -  ek, s+l  x ,,~ 
-F  l i + l  ( } ~ 1 x l  + " " + l~ xi) -t-  tf~+ l x l  Y ~  " " + I~+i i s : .  

R e p l a c i n g  x~y in the  above  e x p r e s s i o n  by  v k ' j  and x t and a p p l y i n g  the  h o m o m o r p h i s m  ~ we ob ta in  in 
the  h i g h e s t  d i m e n s i o n  the equa t ion  

[th, s+l  4k, i4-1~ iqh, s+l  h, s 0=~11+1 --li+x / u i + l  --]i+1). 
. k , s  k , i+  

F r o m  h e r e  we ob t a in  the  e q u a t i o n J i + l  = f  i+l l b y  induc t ion .  L e m m a  1 is p r o v e d .  

f k  k , s  Pu t  = f i  for  s -> i .  We a s s u m e  

co ~k l--i 
Vh (Xl) = ~ _ _ J i X ~  . 

L E M M A  2. The p o l y n o m i a l s  Fn(x 1) have  the  f o r m  

n1 n2 . F~(xl)  = [x~ a~ . .  a ) ; - ~ l .  

P r o o f .  L e m m a  2 ho lds  in the  c a s e  ]n l -n~  = 1. The  p r o o f  i s  c a r r i e d  out  by  induc t ion  on / n l -  n~. pu t  

n = ( n l ,  n ~ , . . . ,  n p ~ l ) ,  

n' = (hi,  n~, . . . ,  n~_~, n ~ _ ~ -  1), 

r t"  = (rt  1 @ l ,  r t 2 , . . .  , r t p_2 ,  r i p _  1 -- l ) ,  

~lt 722 , G : x I G ~  --G:_P[ 1. 
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We c o n s i d e r  the e x p r e s s i o n  

v~,vr,-~, o = (x ~" - -  t % )  (zp_~ - -  fo'%~) = x~ - -  xp_~F~," - -  I F %  ~" + ,0#%~ F,~, 

-- -- {p-I/U --  vn + I :< '~ - -  xv_lF,~, Jo t #" + F~,,) + ~o lXiFn,.  

Put 

Then 

G ~" = gox~ + g , x ~  -~ + + gN + - ~  " "  gsc+ixl + ' "  

N--i N--~. I ~ N - - i  �9 

: Z=0 + Z=o g't2,=0 

Substibating this e x p r e s s i o n  into the above  one and applying the h o m o m o r p h i s m  oe, we get  

N--, (xlN--i 
F n  = ~ i = 0  g` t / ]J=O !~-lxtN+I-I--J) -}- ~ ~  ~ ~  

On the o the r  hand,  

.~oa N - i  -1 cza I 1--i ( ,~ t  N - i  N-h-l \  oN--1 p_j.- f IN--i . N+l-I-7"~ 

L e m m a  2 is p roved .  

We now fix a c e r t a i n  n u m b e r  N and c o n s i d e r  the lens L 2N-I. Le t  u E U2(L 2N-1) be a " g e o m e t r i c "  
c o b o r d i s m  [2], and let  

i v  

D:  Ui(L~N-1)-§ lr2;"-l<~12sv-') 
t ~p 

be a Poincar6 duality (see [i]). It is easy to see that 

D (a (x~)) = um+>'* (Hh (u)) '~ 

(we r eca l l  that  u N+I  = 0). Le t  

T 2 N - t  r 2N-1 
(Ph : ~ p  --> Z~p 

g 
be a mapping  c o r r e s p o n d i n g  to the mul t ip l ica t ion  in Zp by k -1 E Zp .  The fol lowing equat ion holds [2] 

~p~,, (~ (xT)) ~ ~ (x~). 

We c o n s i d e r  the equat ion 

We have 

cp,,., (,v,~ (u ) .  'l) = uq~h ,, 0 ) .  

Then 

Tk,* (us)  = u~H~ +1-~ u " ~m ~,~u ~ (see [2], Appendix) .  . ( ) ,  % (u) = g (k-l/(u)) ~=~ 

~ c o  ~h i . . N + l - - i .  . I g / ~ + l  
~=/.~ u ~ k  tuJ = ( u ) .  

Since the e l e m e n t  Hk(u) is inver t ib le  in U* (L~N+t), we get  

N ~( ,, k i = z ,  
2],=, x, t ~ )  

Cons equently, 

(rood un+l). 
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o r  

t~ 
Hk (u) : z (a/(u))" 

T h e o r e m  1 is p roved  comple t e ly .  

w Proof  of T h e o r e m  2. P u t n  = (n 1 . . . . .  np_l) ,  n '  = (n 1 + 1, n2, . . . ,  np-1) , and let  7 be  the f r ee  
t e r m  of the s e r i e s  G n. Then  F n '  = Fnx�94 + 7 x  1. We have the equa t ion  

Un, uh, s - -  l)k, s+lun O~h h s+t 
s+ l~) . r~ , -  y y  ' . 

We apply  the h o m o m o r p h i s m  fl: 

~(v~,)(f~(v ~' ~) - ~+~) = ~ ( ~  ~+~)(~(v~) - v )  

Choosing  s so that  deg v k , s + l  > deg v n ,  and k so that  fl(v k ,s+l)  is an  i n d e c o m p o s a b l e  e l e m e n t  of the p r o -  
duct  (see [1]),we obta in  that  in the above equat ion  the lef t  and the r igh t  s ides  a r e  equal  to z e r o .  We show 
that  #(px~) = 0. It is  c l e a r  tha t  fi (px~) = fl(px~). On the o ther  hand,  

i.e., 

o r  

(G - k - ~ x 7  + ... ) ~B, 

(px~ - -  pk-~x~ § . - . )  = 0, 

( p x [ )  ( ~ - -  a:"3 + . . . .  o. 

F r o m  h e r e  we ob ta in  the a s s e r t i o n  by induct ion  on n. T h e o r e m  2 is p roved .  

1. 

2. 
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