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SOLUTIONS 

P 113 . If m > 4 show tha t the i n t e g r a l p a r t n = [ ( m - l ) i / m ] 
i s an even i n t e g e r . 

D . R . Rao , Secunde rabad , India 

Solut ion by A. Makowsk i , W a r s z a w a , P o l a n d . 

If m i s p r i m e then by W i l s o n ' s t h e o r e m ( m - l ) ! = - 1 + k m 
w h e r e k is odd ( s ince ( m - l ) l i s even) . Thus n = k - 1 i s even . 

2 
If m = p , then ( m - l ) i con ta ins a s f a c t o r s p and 2p , h e n c e 
m | (m-1)1 wi th even quot ient n . O t h e r w i s e we m a y w r i t e 
m = ab , l < a < b so aga in m | ( m - l ) i Now ( m - l ) i conta ins 
2 . 3 . 4 and to have n odd we would r e q u i r e a = 2, b = 4; but then 
m = 8 and n i s a m u l t i p l e of 6 . 

Also solved by L. Ca r l i t z , T . M . King and the p r o p o s e r . 

P 115 . A se t of p o l y n o m i a l s c (x) which a p p e a r s in ne t 

w o r k t h e o r y i s defined by, 

c (x) = (x + 2 ) . c (x) - c (x) ( n > 1) 
n+1 n n - 1 

wi th c^ = 1 and c = (x + 2 ) / 2 . 
0 1 

E s t a b l i s h the following p r o p e r t i e s of c (x) : 
n 

(i) c (x) s a t i s f i e s the d i f f e ren t i a l equat ion , 
n 

2 2 
(x 4- 4x)y , f + (x + 2)y ! - n y = 0 . 

(ii) The z e r o s of c (x) a r e a l l r e a l , nega t ive and d i s t inc t , 
n 

and the se a r e 
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-4 s m { " 4 — / •' k = 1, 2, . . . , n 

(iii) c (x) i s an o r thogona l function over the i n t e r v a l 
' 2 

c, ~1 

(-4, 0) with r e s p e c t to the weighting function / - l / ( x +4x) . 

M . N . S . Swamy, Nova Scotia Techn i ca l College 

Solution by Louis Weisner , U n i v e r s i t y of New B r u n s w i c k . 

In the s t a t e m e n t of the p r o b l e m c should be r e p l a c e d by 

The Tcheb ichev po lynomia l s T (x) a r e defined by 

T (x) = cos n9 , x = cos 9 , n = 0, 1, 2, . . . . 
n 

Thus T (x) = 1, T (x) = x . F r o m the t r i g o n o m e t r i c ident i ty 

cos(n + l )0 + c o s ( n - 1)0 = 2cos0cosn0 

we obta in the r e c u r r e n c e r e l a t i o n s 

T x 4 (x) = 2xT (x) - T (x) , n = 1, 2, . . . . 
n+1 n n - 1 

Compar ing with the r e c u r r e n c e r e l a t i o n s for c (x) , we have 
x+2 n 

c (x) = T (~"T~~) , n = 0, 1, 2, . . . . The r e q u i r e d p r o p e r t i e s of 
n n c 

c (x) a r e now r e a d i l y de r ived f rom the wel l -known c o r r e s p o n d i n g 
n 

p r o p e r t i e s of T (x) , See P o l y a - S z e g o , Aufgaben und L e h r s â t z e 

aus d e r Ana ly s i s , vo l . 2, p . 7 5 , 

Also solved by W . R . Allaway, D . R . B r e a c h , S. Spital and 
the p r o p o s e r . 

P 115. Show tha t any se t can be furn ished with a compac t 
Hausdorff topology. 

B . Thorp , York U n i v e r s i t y 

Solution by M . Ede l s t e in , Dalhous ie U n i v e r s i t y . 

Le t X be the g iven se t and suppose pc X . The fami ly of 
a l l s u b s e t s of X - {p} toge the r with those containing p , whose 
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c o m p l e m e n t s are f in i te , (or empty), i s r e a d i l y s e e n to be a topology 
on X as d e s i r e d . 

R e m a r k . Since the d i s c r e t e topology i s loca l ly c o m p a c t 
the s t a t e m e n t of the p r o b l e m fol lows a l so f r o m the known fac t tha t 
n e v e r y loca l ly c o m p a c t Hausdorff space can be given a w e a k e r 
Hausdorf f topology which m a k e s i t compact 1 1 . (Cf. A. Wilansky: 
F u n c t i o n a l A n a l y s i s , B l a i s d e l l (1964), page 163), 

Also solved by B . T h o m s o n , J . W a s h e n b e r g e r , J, Wilker 
and the p r o p o s e r . 
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