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Abstract. Let G, H and K represent three graphs without loops or parallel edges and n 

represent an integer. If any red/blue coloring of the edges of K there exists a red copy of G 

or a blue copy of H, we say that K→ (G, H).  Let Kn represent a complete graph on n 

vertices, Cn a cycle on n vertices and Sn=K1,n a star on n + 1 vertices. The Ramsey number 

r(G, H) is defined as min{n | Kn→(G, H)}. Star-critical Ramsey number r∗(G, H) is defined 

as min{k  | Kr(G,H)−1 ⊔K1,k→ (G, H)}. We show that r∗(C4, K5) = 13 and for  n >4, r∗(Cn, 

K5) = 3n − 1.  
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1. Introduction 

In its classical form, Ramsey’s Theorem ensures the existence of the Ramsey numbers 
r(n, m) defined r(n, m) = r(Kn, Km). One new branch of classical Ramsey number, 

introduced by Hook and Isaak in 2010 (see [6]), is the Star-critical Ramsey number. 

Star -critical Ramsey number is defined as the smallest positive integer k such that Kn−1 ⊔ K1,k → (G, H), where n = r(G, H). Several authors have studied r∗(G, H) for special 

pairs of graphs, such as trees versus complete graphs, stripes versus stripes, fans versus 

complete graphs (see [2, 4, 5, 6, 7]).In this paper, we find r∗(Cn,Km) for m =5, related 

to the Bondy and Erdös conjecture introduced in 1976 (see [12]). The author would 

also like to acknowledge research work carried out independently by M. Ferreri et al 

(see [5]), related to critical graphs and star-critical Ramsey numbers for cycles versus 

K5. 
 

2. Notation 

Suppose that a graph G contains an n cycle (u1, u2, ..., un, u1) and a vertex (say y1) 

outside of the cycle such that y1 is adjacent to exactly two vertices (say ui and uj) of the 

n cycle. In such a situation, we say that y1 is adjacent to two vertices of the {u1, u2, ..., 

un} which are length k apart where k =min{(i−j) mod n, (j −i) mod n} (also see 

[11,12]). Throughout the paper, in any graph which is colored by red and blue, we will 
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