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Abstract. For graphs G  and H, the size balanced multipartite Ramsey number 
),( HGmj  is defined as the smallest positive integer s such that any arbitrary two 

red/blue coloring of the graph sjK ×  forces the appearance of a red G  or a blue H . In 

this paper we find the exact values of the multipartite Ramsey numbers ),( 23 nKPmj  and 

),( 24 nKPmj . 

Keywords:  Ramsey theory, multipartite Ramsey numbers 

AMS Mathematics Subject Classification (2010): 05C55, 05D10 

1.Introduction 
Let HG,  and K  be three finite graphs without loops and multiple edges. If for every 

two coloring (red and blue) of the edges of a complete graph nK , there exists a copy of 

H  in the first color (red) or a copy of K  in the second color (blue), we say 
),( KHG → . The Ramsey number ),( HGr  is defined as the smallest positive integer 

n  such that ),( HGKn → . The classical Ramsey number ),( mnr  is defined as 

),( mn KKr . Researches are now trying to approach this problem by using new 

techniques like fuzzy logic, genetic algorithms to improve the lower bound (see [7,8,9]). 
Another form of Ramsey numbers that originate when the complete graph is replaced by 
the complete bipartite graph in the above definition is called bipartite Ramsey numbers. 
More precisely, the bipartite Ramsey number ),( HGRb  is defined as the smallest 

positive integer nsuch that ),( HGKn → . The bipartite Ramsey number ),( mnRb  is 

defined as ),( ,, mmnn KKr . These bipartite Ramsey numbers have been explored 

extensively in the last decade (see [2,3,4,5,6]). One possible generalization of bipartite 
Ramsey numbers are the size multipartite Ramsey number ),( HGmj  defined as the 

smallest positive integer s such that ),( HGK sj →×  where sjK ×  represent the 

complete multipartite graph consisting of j  partite sets having exactly s vertices in each 


