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The Friendship Theorem  
In a finite graph in which any two distinct vertices share exactly one common neighbour 
some vertex is adjacent to all other vertices. 

Original proof, using eigenvalue techniques: 
Paul Erdős, Alfréd Rényi and Vera T. Sós, "On a problem of graph theory", Studia Sci. Math. Hungar., Vol. 1, 1966, 
pp. 215–235. 

Elementary proof: 
Judith Q. Longyear and T.D. Parsons "The friendship theorem“, Indagationes Mathematicae (Proceedings), Vol. 75, 
Issue 3, 1972, pp. 257–262. 

Kotzig’s conjecture (1983, proved 1994, 2000) 
There is no finite graph in which every pair of vertices is joined by exactly one path of 
length L > 2.  

… 



Friendship graphs 

A graph in which any pair of distinct vertices is 
joined by exactly one path of length two. 
 
Finite friendship graphs are in short supply: they 
consist of a single vertex which is common to 
zero or more triangles. 
 
 
 
 
 
 
 
 
 
 
Infinite friendship graphs, however, are very 
numerous!  
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The Chvátal–Kotzig construction 









Ext G when G is a pentagon 

Question: how many vertices in the n-th iteration? 

… 









How to generate the ext graphs by rotational symmetry 


