
SOLUTIONS 

P 86. Let TT be a p ro jec t iv i ty on a line in the r e a l 
p ro j ec t ive p lane . Show that if a s ingle point P has pe r iod 
n > 1 under TT, then TT is pe r iod i c of pe r iod n, and e v e r y 
n o n - i n v a r i a n t point h a s pe r iod n. 

John Wi lke r , U n i v e r s i t y of T o r o n t o 

Solution by P . J . Ryan, U n i v e r s i t y of To ron to 

We f i r s t p rove the following r e s u l t : Let TT be a p ro j ec t i v i t y . 

If TT (n > 1) has n i nva r i an t points then it i s the ident i ty . F o r 
n > 2 the r e s u l t fol lows d i r e c t l y f rom the fundamenta l t h e o r e m 
of p ro j ec t ive g e o m e t r y . If n = 2 suppose P and Q a r e 

2 
i n v a r i a n t points for TT . Then P and TT(P) a r e i n t e r changed 
by TT. Hence TT is e i t h e r an involut ion o r the iden t i ty , and 

2 
TT is the ident i ty (by the fundamenta l t h e o r e m and the exchange 
t h e o r e m , ABCD 7" BADC). 

Now let P = P and c o n s i d e r the n d i s t i nc t points P 
1 i 

_, n 
with P , = T T ( P . ) . Now P = P , TT h a s n d i s t inc t points 

l+l l n+1 1 
and hence is the ident i ty . Thus e v e r y point on the line has 
p e r i o d < n. Suppose now t h e r e is a point Q with p e r i o d 

m < n(m ^ 1). F o r m a s above the sequence Q , Q , . . . , Q . 
1 2 m 

By the s a m e a r g u m e n t e v e r y point has pe r iod < m which is 
a b s u r d . 

A l s o solved jo in t ly by J . E. T u r n e r and the p r o p o s e r . 

P 88. Let G be a g raph with n v e r t i c e s and m o r e than 

k(n-k) + (2) e d g e s . P r o v e that G has a subg raph G e a c h 
1 

v e r t e x of which has v a l e n c e > k. 
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