
(i) f(x) is a polynomial of degree (m- l ) (n - l ) whose 
non-zero coefficients a r e al ternately -fi and - 1 , 

(ii) the number of non-zero coefficients is 

Mm + N n - 2MN 

where M, N a re integers defined by Mm - Nn = 1, 0 < M < n , 

J . D. Dixon 
California Institute of Technology 

P 58. (Conjecture) A graph of ( ) + t edges with 

k t 
0 < t < k has a t most ( ) + { ) t r iangles . 

J. W. Moon and L.. Moser , 
University of Alberta 

SOLUTIONS 

P 43, (Corrected) Let G be a group generated by 
P and Q, and let H be the cyclic subgroup generated by T. 

2 2 
If P and Q satisfy only the relat ions P QP = Q and 

2 -4 k 
Q PQ = P for some k, then the index of H in G is 
1 or 7. 

N. S. Mendelsohn, University of Manitoba 

Solution by F . A. Sherk, University of Toronto. 
Enumerating cosets of H by the Todd-Coxeter method 
(Coxeter and Moser , Generators and Relations for Discrete 
Groups, Ergebn. Math. 14 (1957) Chapter 2), we obtain the 
tables 
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p p p p . . . 

1 1 1 1 1 . . . 

2 3 5 2 3 . . . 

4 7 6 4 7 . . . 

Q Q Q Q Q Q Q Q . . . 

1 2 3 4 5 6 7 1 2 . . . | 

2 -> 1 
P Q P = Q 

1 1 2 3 

2 5 6 4 

3 2 3 5 

4 6 7 6 

5 3 4 7 

6 7 1 1 

7 4 5 2 

1 3 | 

2 4 

3 5 

4 6 

5 7 

6 1 

7 2 

Q 2 P Q' 

1 3 5 

2 4 7 

3 5 2 

4 6 4 

5 7 6 

6 1 1 

7 2 3 

-4 k 1 
= P 

1 

3 

5 

7 

2 

4 

6 

i i ! 

2 3! 

3 5 

4 7 

5 2 

6 4 

7 6 

An examina t i on of the t a b l e s m a k e s it c l e a r that the 
7 c o s e t s which a r e sufficient to c lose t h e m up a r e d i s t inc t if 
and only if the t h r e e condi t ions 

(i) the o r d e r of { P} (=H) i s infinite o r = 0 (mod 3) 

(ii) the o r d e r of { Q} i s infinite o r = 0 (mod 7) 

(iii) k s l (mod 3) 

a l l hold . In t h i s c a s e H i s of index 7 ; o t h e r w i s e the t a b l e s 
c o l l a p s e and H i s of index 1. 

Also solved by the p r o p o s e r . 

P 44 . Show tha t 

2 00 1 
TT = 1 0 - 2 n=l 3, .3 

n (n+1) 

E . L,. Whitney, U n i v e r s i t y of A l b e r t a 

Solution by W. J . Blundon, M e m o r i a l U n i v e r s i t y of 
Newfoundland. Using p a r t i a l f r a c t i ons and the we l l -known sum 

2 
— = 2 — . we have 
6 n-1 2 

n 
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oo 4 oo i 1 1 I o o / l 1 
2 «±- = 6 2 ^ - — + 2 \ - - 1 — ; 

n= l 3, 1%3 n= l I n n+1 I n= l | 3 , . . 3 n (n+1) n (n+1) 

« „ ° ° 1 ^ ^ ° ° 1 
3 2 - - 3 S -

n= l Z n=l .2 
n (n+1) 

= 6 + 1 - 31 j - | - 3 
/ 2 

IT 

= 1 0 - I T . 

Also so lved by M. B r i s e b o i s , J . L. B r o w n J r . , 
L,. C a r l i t z , G. D. C h a k e r i a n , H. M. G e h m a n , A. M a k o w s k i , 
W. M o s e r , R. G. Stanton, E . H. U m b e r g e r , and the p r o p o s e r . 

C h a k e r i a n r e m a r k e d tha t t h i s i s p r o b l e m 127b on p . 272 
of K. Knopp, Infinite S e r i e s . . Makowsk i poin ted out tha t i t a l s o 
a p p e a r s on pp . 79-80 of W. S i e r p i n s k i , D i f f e ren t i a l C a l c u l u s , 
Monogra f i e M a t e m a t y c z n e 14 ( P o l i s h ed i t ion) . 

P 4 5 . Show tha t 

i=0 
n+1 

i / i+2 
dt = 0 

for n = l , 3 , 5 , . . . , w h e r e 

t _ t ( t - l ) . . . ( t -k+1) 
k J k ! 

B . Wolk, U n i v e r s i t y of Mani toba 
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Solution by L. C a r l i t z , Duke U n i v e r s i t y . We have 

„n+l n+1 
"feO i 

t 
i+2 

= S' 
n+3 

"i=2 
n+1 
i - 2 

= S 
n+3 

"i=0 
n+1 
n+3- i 

n+t+1 
n+3 

so t ha t 

, n J n+1 
' i=0 i 

t 
i+2 

n+t+1 
n+3 

t 
n+3/ ' 

i=0 \ i | J l i+2| J I n+3 | J (n+3/ 

Since 
- t n i t + m - 1 

= (-1) m \ m 
and n i s odd i t fol lows tha t 

1-t I 
n+3i 

n+t+1 
n+3 

Hence Z » ( » + 1 ) M M 
i=0 \ i / J I i+2 j 

dt = 0 

Al so so lved by R. G. Stanton, and the p r o p o s e r . 

P 47 . P r o v e tha t for e v e r y su r f ace of cons t an t m e a n 
c u r v a t u r e t h e r e e x i s t s a p a r a l l e l su r f ace which a l s o h a s 
cons t an t m e a n c u r v a t u r e . 

P . S c h e r k , U n i v e r s i t y of T o r o n t o 
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Solution by R. Blum, University of Saskatchewan. The 
problem is an immediate consequence of formula (141) on 
p. 119 of Blaschke, Differentialgeometrie I (4th edition, 1945), 

- = H J L n K . 

l-2nH+n K 

The condition for H not to depend upon K is then 

H 

l -2nH n 
= 0 

or n = 0 (trivial) and n =*— (H i 0), which gives the required 

solution with H = -H. It is therefore c lear that the formulation 
of the problem should be ". . . for every surface of (non-zero) 
constant mean curvature . . . ,r. 

Also solved by the proposer . 
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