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Abstract. The study of Ramsey theory was initiated by the paper on a problem of formal 

logic written Ramsey. Let 𝐾𝑛 denote the complete graph on  𝑛 vertices. For any red/blue 

colouring of 𝐾𝑛, let 𝐻𝑅  and  𝐻𝐵 denote the red and blue subgraphs of 𝐾𝑛 respectively so 

that 𝐾𝑛 = 𝐻𝑅⊕𝐻𝐵. Let  𝐻, 𝐺 be simple graphs. If there exists a red copy 𝐻 in 𝐻𝑅  or a 

blue copy 𝐺 in 𝐻𝐵, we say that 𝐾𝑛 ⟶ (𝐻, 𝐺).  One branch of Ramsey theory, deals with 

the exact determination of Ramsey number, 𝑟(𝐻, 𝐺), defined as the smallest positive 

integer 𝑛  such that 𝐾𝑛 ⟶ (𝐻, 𝐺).  For small size graphs 𝐻  and  𝐺,  Ramsey 

number 𝑟(𝐻, 𝐺) has been studied extensively in the last five decades. In the special case 

𝐻 = 𝐺 = 𝐾𝑛  the exact determination of 𝑟(𝐾𝑛 , 𝐾𝑛),  swifts expeditiously from the 

apparent 𝑟(𝐾3, 𝐾3) = 6 , to the unmanageable 𝑟(𝐾5, 𝐾5). Currently, the best known 

lower and upper bounds for  𝑟(𝐾5, 𝐾5) are  43 and 48 ([7,8]).  A closely related recent 

development in this area of study is the determination of Star critical Ramsey number 

𝑟∗(𝐻, 𝐺) defined as the largest integer 𝑘 such that 𝐾𝑟(𝐺,𝐻)−1 ⊔ 𝐾{1,𝑘} ⟶ (𝐻, 𝐺). In this 

work, we find 𝑟∗(𝐶𝑛, 𝐾6) when  𝑛 ≥ 10. 
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1. Introduction 

After the introduction of Ramsey Theory, many authors have investigated how to extend 

the initial result of Erdös and Szekeres, namely 𝑟(𝐾3, 𝐾3) = 6.  However, even after a 

century, very little has been done despite the use of ‘state of the art’ computers. This 

sentiment has been eloquently expressed by the great mathematician Paul Erdös as 

exemplified by the following quotation (see 1990 Scientific American article by Ronald 

Graham and Joel Spencer). 

‘Suppose aliens invade the earth and threaten to obliterate it in a year's time 

unless human beings can find the Ramsey number for red five and blue five 𝑟(𝐾5, 𝐾5). 

We could marshal the world's best minds and fastest computers, and within a year we 

could probably calculate the value. If the aliens demanded the Ramsey number for red 
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