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A GRAPH WITH MEAN DISTANCE BEING A GIVEN RATIONAL 

A d i s t a n c e d ( x , y ) of two v e r t i o e s x and j of a connected 
graph G i s the l e n g t h of a s h o r t e s t path j o i n i n g x and y . 
A mean d i s t a n c e jj(G) of a connected graph G i s d e f i n e d as 

2 H d ( x , y ) / n ( n - 1 ) , where n i s the number of v e r t i c e s 
x,yeV(G) 
of G. 

The f o l l o w i n g problem was s t a t e d by P l e s n i k i n [1] (Re-
mark 12, p . 2 0 ) : Given a r a t i o n a l 1, does t h e r e e x i s t a 
graph G w i t h p(G) * t ? Our no te g i v e s a p o s i t i v e answer t o 
t h i s q u e s t i o n . 

Let Gk p p) be a graph ob ta ined f rom a cyc le 
by adding edges between a l l p a i r s of v e r t i o e s whose d i s t a n c e 
i n C 2 k + 1 i s l e s s t han or e q u a l t o p. I n p a r t i c u l a r , 

(1) è J ( G k ,p ) = ( p+2p+ . . . + [k/ pj p + ( k - [k /p jp ) [k/p] ) / k . 

Suppose t h a t t = a / b f o r r e l a t i v e l y prime p o s i t i v e i n t e g e r s 
a and b , a ^ b , and l e t c be an i n t e g e r suoh t h a t 

G k , 1 = C2k+1 aQ<3 G k , k " K 2 k + r 
One can e a s i l y check t h a t 

( 2 ) 2 / ( c+2) < b / a $ 2 / ( c+1) 

S ince a ^ b , we have c j 1. Def ine 

(3) p = 2 ( ( c + 1 ) b - a ) 

and 

(4) d = c ( 2 a - ( c + 1 ) b ) 
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It follows from (2) that 0 $d < p. Finally put 
(5) k « op + d. 
(1), (3), (4) and (5) imply that 

p(Gktp) • a/b = t. 
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