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A Convex Maximization Problem 
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For  each  posi t ive  in teger  n, max imize  the convex  funct ion 

i~l x i  

o v e r  the  p o l y h e d r o n  in ~n def ined by 

( ] + l ) x i + x i > ~ ( j + l ) i + e i i  for l<~j<~i<~n,  

w h e r e  eij = 1 if i = j = 1 and ~ij = 0 otherwise .  P rove  that:  

(i) a global  m a x i m u m  ( a ~ , . . .  , an) exists and is unique  
(ii) the  c o m p o n e n t s  a i of  the global  m a x i m u m  satisfy a 1 = 1, a 2 = 2, a 3 = 4 and,  

when  i >i 4, 

a i : ( j  -~ 1)(i - aj)  

for  any  ] with ( j  + 1)a i - ja~_ l <~ i < ( j  + 2)ay+ 1 - ( j  + 1 )a j .  

R E M A R K .  A solut ion  of  this p r o b l e m  will imply  the t ruth of  a certain n u m b e r  
theo re t i c  con jec tu re  due to Levine  and O'Sul l ivan ,  Acta Arithmetica 34 (1977), 
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