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Abstract. Let j ≥ 3. Given any two coloring (consisting of say red and blue colors) of the 
edges of a complete graph Kj×s, we say that Kj×s→ (C4,G), if there exists a copy of a red 
C4 or a copy of blue G in it. Let mj(C4,G) denote the smallest positive integer s such that 
Kj×s→ (C4,G). This paper deals with finding the exact values mj(C4,G) for all possible 
proper subgraphs G of K4. 
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1. Introduction 
All graphs listed in this paper are graphs without loops or parallel edges. Let G, H and K 
represent three graphs. Given any two coloring (consisting of say red and blue colors) of 
the edges of a graph G, we say that G → (H,K) if there exists a red copy of H in G or a 
blue copy of K in G. The Ramsey number r(H,K) is defined as the smallest positive in-
teger t such that Kt→ (H,K). The diagonal classical Ramsey number r(n,n) is defined as 
the smallest positive integer t such that  Kt→ (Kn,Kn). In the last four decades most of the 
Ramsey numbers R(H,K) have been studied in detail for |V (H)| <7 and |V (K)| <7 (see 
[6]). The size Ramsey multipartite number mj(H,K) is defined as the smallest natural 
number t such that Kj×t→ (H,K) (see [1,3,5,7]). In this paper we concentrate on determin-
ing multipartite Ramsey numbers mj(C4,G) for all possible proper subgraphs G of K4. 

 

2. Notation 
The vertices of Kj×s are labeled as {vk,i| 1 ≤ i≤ s, 1 ≤ k ≤ j}, with the mthpartite set consist-
ing of {vm,i| 1 ≤ i≤ s}. It is worth noting that all values of 4 4( , )jm C P and mj(C4,C3) (see 

[4])are currently known. Also all values of mj(C4,K1,3 + x) are known as mj(C4,C3) = 
mj(C4,K1,3 + x) for any integer j. 
 
3. Some useful lemmas on connected proper subgraphs of K4 
Theorem 1. If j ≥ 3, then 
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