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Abstract. Let Kj×s denote a complete balanced multipartite graph consisting of j partite 

sets of uniform size s. For any two colouring of the edges of a graph Kj×s, we say that  

Kj×s → (K1,3,G), if there exists a copy of K1,3(Claw graph) in the first colour or a copy of 

G in the second colour. mj(K1,3,G) is defined as the smallest positive integer s such that 

Kj×s → (K1,3,G). In this paper we find all such mj(K1,3,G) for all graphs G on 4 vertices. 
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1. Introduction 

Given any two graphs G and H, the classical Ramsey number (see [2,4,7,8])  r(H,G) is 

defined as the smallest positive integer n such that Kn → (H,G). A natural generalization 

of the popular classical Ramsey number is the size multipartite Ramsey number which 

was introduced a few decades ago (see [1, 9]). The balanced complete multipartite graph 

denoted by K=Kj×s   is defined as a graph consisting of j uniform partite sets s, where 

1,1 1,2 1, 2,1 2,2 2, ,1 ,2 ,( ) ={ , ,..., , , ,..., ,..., , ,..., }s s j j j sV K v v v v v v v v v  

and 
1 , '

, ', ' and( ) = {( , ) | 1 , ' , '}
m m j

m i m iE K v v i i s m m
 

   . Given any two colouring 

of the edges of the graph K with HR and HB representing the red and blue subgraphs of K, 

we say that K → (K1,3,G), if there exists a red copy of K1,3 in HR or a copy of G in HB. 

The size Ramsey multipartite number mj(K1,3,G) is defined as the smallest natural 

number s such that Kj×s → (K1,3,G). In this paper we exhaustively find mj(K1,3,G) for all 

graphs G on 4 vertices. 

 

2. Notation 

Given any two colouring of the edges of the graph K = Kj×s, let the red and blue 

subgraphs of K with V (K) = V (HR) = V (HB) be denoted by HR and HB  respectively. In 
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