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ABSTRACT 

A se t  of points, called consumers, and another point called 
central supplier, are located i n  a Euclidean plane. The cost of  
constructing a connection between two points i s  proportional t o  
the distance between them. The minimum cost required for con- 
necting a l l  the consumers t o  the supplier i s  given by a minimal 
Steiner tree. An example i s  given i n  which for every allocation 
of the total  cost of the tree t o  the consumers, a coalition of 
consumers exists ,  which i s  charged more than the cost required 
for connecting i t s  members t o  the central supplier. 

INTRODUCTION C 

The following question was ra ised by Claus and Kleitman [21. 
A network G i s  given, whose s e t  of nodes is  N U {o), where 
N =  {1,2,.. . ,n) corresponds t o  a s e t  of consumers andocorresponds 
t o  a cen t ra l  supplier. The length d ( i r j )  of an a rc  ( i , j )  of G 
denotes the cost  of connecting i t o  j. The minimum cost  required 
t o  connect a l l  the consumers t o  the cen t ra l  supplier  (using arcs  
of the network) i s  the length of a shor tes t  spanning t r e e  of G. 
The question is  how t o  a l loca te  the t o t a l  cost  of a shor tes t  
spanning tree T t o  the consumers. Several suggestions a re  given 
in  [21. Claus and Granot [3] suggest a game-theoretic approach 
t o  the problem. For every S C N  l e t  TS be a shor tes t  t r e e  of G 

whose s e t  of nodes is S U {o) ,  and l e t  v(S) denote the t o t a l  cost  
of TS. Thus, a cooperative game (N;v) i n  charac te r i s t i c  function 

form (see [71) is associated with the problem, and solution con- 
cepts known in  game theory can be employed. Granot and Huberman 
[51 prove t h a t  the core of t h i s  game is never empty. In  f ac t ,  
the  following cost  a l locat ion belongs t o  the  core. For every 
consumer i l e t  j ( i )  denote the  node which follows i on the  path 
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