
Solution by J . W. Moon, U n i v e r s i t y of A l b e r t a , Edmonton 

It i s c l e a r that n > k + 2. We may suppose that G has 
some v e r t e x x of v a l e n c e at m o s t k, for o t h e r w i s e the r e s u l t 
is c e r t a i n l y t r u e . Then the g raph obta ined f rom G by r e m o v i n g 
x and i t s incident edges has n - 1 v e r t i c e s and m o r e than 

k k 
k(n-k) + ( ) - k = k [ ( n - l ) - k ] + ( ) e d g e s . The r e s u l t now follows 

i m m e d i a t e l y by induct ion , s ince it is t r i v i a l l y t r u e when 
n = k + 2. 

A l so so lved by W. G. Brown and the p r o p o s e r . 

E d i t o r ' s c o m m e n t . The r e s u l t i s vacuous ly t r u e for 
n = k, k + 1 s ince then no g raph has a s many edges a s the 
p r o b l e m r e q u i r e s ; but a s s t a t ed , it is fa lse for n < k, the 
c o m p l e t e graph furn ish ing a c o u n t e r - e x a m p l e . 

P 90. Let log x be the log function i t e r a t e d s t i m e s , 

and let m be the s m a l l e s t pos i t ive i n t ege r such that log m > 1. 

Then show tha t the sum 

oo 1 

1 — -^-, ? 
k(log k) (log k) (log k) (log k) 

c i 4 

i s a p p r o x i m a t e l y 1 - c o r r e c t to m o r e than one mi l l ion d e c i m a l 
p l a c e s ! 

John D. Dixon, Ca l i fo rn ia Ins t i tu te of Technology 

Solution by S. Spi ta l , Ca l i forn ia State Poly . Co l l ege . 

Since the s e r i e s in ques t ion 

oo oo 

S = 2 u(k) = S • 
2 

k = m k = m klogk log k log k (log . k) 
c 3 4 

i s composed of pos i t ive d e c r e a s i n g t e r m s , and s ince 
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<* oo d ( l o e t) 

/ u(t)dt -J 2 
m ( log 4 t ) l o g 4 m 

is c o n v e r g e n t , the i n t e g r a l t e s t d e m a n d s that S be c o n v e r g e n t 
and bounded by 

< S < + u(m). 
l o g 4 m I o g 4 m 

Defining log t = 1 and r e c a l l i n g tha t m i s an i n t e g e r such 

that log m > 1, we can bound u(m): 

1 -1 5x10 
0 < u(m) < u(t ) s < 10 . 

o e 
e e 

e e e 2 
e e e e ( l ) 

d 1 
Not ing tha t u(t) = - — (- J we use the m e a n va lue t h e o r e m 

dt log t 
to begin the bounding of 1/log m: 

1 1 
•: — - = ( m - t )U(T ), t < T < m . 
log t log m o o 

4 o 4 
F r o m the mono ton ic i ty of u, u(t) < u(t ) and s ince m is the 

o 
s m a l l e s t i n t e g e r g r e a t e r than t , ( m - t ) < 1; t h e r e f o r e 

o o 

6 
1 , , - 1 . 5 x 1 0 

0 < 1 - < u(t ) < 10 
l o g . m o 

5 4 

- 1 . 5 x 1 0 1 
1 - 10 < < 1 

log m B4 

T h u s , combin ing the two bounds , 
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6 6 
, - 1 . 5 x 1 0 _ M - 1 . 5 x 1 0 
1 - 1 0 < S < 1 + 10 

A l s o so lved by the p r o p o s e r . 
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