
SOLUTIONS 

P19. Let a i , . • • , an; b\9 . . . , b n be rea l numbers and 

u = n~2 X a i f P = n - i X, *>i • 
Then 

Z a ^ Z W 2 - ( E a ^ j Z ^ cc2 Z ^ 2 » a*/3 £ a ^ + | 3 2 Z a i 2 

with the sign of equality if and only if the three row vectors 

a = ( a j , . . • , a n ) , b = (b j , » . . , b n ) , e = n'l ( 1 , . . . , 1) 

a re linearly dependent. 

H. Schwerdtfeger 

Outline of solution by the proposer . Consider the de te r ­
minant A1 A where the prime indicates transposition and A is 
the n x 3-matrix with the columns a ' j b 1 ^ 1 . (Also solved by 
E.JL. Whitney and M. Harrow) 

PZ1. It is possible to metr ize an affine plane (with p r e ­
servation of i ts natural topology) in such a way that on every 
affine line the met r ic is Euclidean, but that the whole plane 
does not become Euclidean, viz. by a Minkowski me t r i c . 
Similarly, is it possible to metr ize an affine space A n (n>2) in 
such a way that in every affine plane the met r ic is Minkowskian, 
but that the whole space is not Minkowskian? 

H. Helfenstein 

Solution by the proposer . The required metr ic has the 
property that on every line in A n a Euclidean metr ic is induced 
(or, in par t icular , every affine midpoint would become a met r ic 
midpoint). It is well known that this property together with the 
topological equivalence causes the metr ic to be Minkowskian» 
Hence the answer is negative. 

P22. For the polynomial x 1 3 + x + 90, find a quadratic fc 
factor with rational coefficients. 

Ron Graham 
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