
SOLUTIONS 

P 132. F o r s u b s e t s A and B of a m e t r i c s p a c e X, le t #(A, L> 
be the se t of points of X which a r e equ id i s tan t f r o m A and B . Show 
that X is not connected if and only if t h e r e ex i s t non-void s u b s e t s 
A and B of X for which a(A, B) i s vo id . 

J . Wilker , U n i v e r s i t y of Toron to 

Solution by B . L . D. Thorp , U n i v e r s i t y College, Cardiff, Wales . 

F o r each n o n - e m p t y subse t S of X, the function 
f (x) = inf {d(x, s ) : s € S} is cont inuous on X. if X is not connected 

t h e r e ex i s t d is jo in t , n o n - e m p t y c losed s e t s A, B such tha t X = A i J B . 
If x € A then f (x) = 0, f (x) + 0, and s i m i l a r l y if x e B . Thus 

A B 

c*(A,B) = {x: fA(x) = fB(x)} = 0 . 

Conver se ly , if A, B sa t i s fy a(A, B) = <j, then f (x) ^ f (x) V x e X, 
Y A B 

so the d is jo in t s e t s 

A' - {x: fA(x) - fB(x) < 0} , 

B ' = {x: fA(x) - f f i(x) > 0} 

sa t is fy X = A'U B ' . 

F ina l ly , it follows f r o m the cont inui ty of f - f tha t A1 and 

B1 a r e open; hence X is not connec ted . 

Also solved by E . M. R o b e r t s , J . M a r s d e n and the p r o p o s e r . 
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