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Abstract

The Ramsey number R(Cp, Cy, Cr) is the smallest positive integer m
such that no matter how one colors the edges of the K in red, white
and blue, there must be a red Cp, a white C, or a blue Cr. In this
work, we verified some known R(Cj,C,,Cr)’s and compute some new
R(Cp,Cy,Cr)'s. The results are based on computer algorithms.

1 Introduction

Let F, G and H be graphs, a (F,G, H;n)-graph is a coloring of the edges of
the complete graph K, in red, white and blue that does not contain a red F,
a white G and a blue H. The Ramsey number R(F, G, H) is defined to be the
least integer n > 0 such that there is no (F, G, H; n)-graph. A regularly updated
survey of the most recent results on the values and best known bounds of the
Ramsey numbers R(F, G, H) can be found in [6].

In this paper we consider the case where F, G and H are cycles of various
orders. In Section 2, we present results for Ramsey numbers R(Cy, Cy, Cr). Sec-
tion 3 lists the statistics of R(Cp, Cy,Cr)- The graphs themselves are available
from the author.

A computer program called nauty, written by Brendan McKay (5], was used
extensively in this work for testing isomorphism of edge colorings.
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2 Results

In Table I below, we give a list of old and new R(Cj, Cq, Cr)’s.

plglr]| R(C,,C,,C,) | Reference
313][3 17 [4]
3|34 17 2]
3144 12 (8]
4|44 1 (1)
5|55 17 (10]
6|16|6 12 [11]
7177 25 (3]
3145 13

31416 13

3147 215

41415 12

41416 12

41417 12

41515 13

415(6 13

41517 215

4166 11

41617 13

31315 221

31515 217

Table I. Known R(C,, C,, C,).

3 Enumerations of R(C,,C,,C;)

The algorithm used is an extension of the gluing algorithm to compute the Ram-
sey number R(G, H) in (7] and [9]. We use the same definitions and notations
as in [7].

A brief description to generate all (Cp, C,, Cr;n)-graphs follows: Let v be a
vertex, F' be a (Pp-1, Cy, Cr; 5)-graph, G be a (Cy, Py_1,Cr;t)-graph and H be
a (Cyp, Cyg, Pr—1;u)-graph, where s +t + u + 1 = n. We join every vertex in F
to v by a red edge, every vertex in G to v by a white edge and every vertex in
H to v by a blue edge. We then attach feasible cones in F to G to produce a
coloring of K,4¢+1 without a red Cp, a white C, and a blue C,. Next we attach
feasible cones in H to K,4i41\ {v} to produce a coloring of Ky s4yus1 without
ared Cp, a white C; and a blue C;.

It is computationally infeasible to generate all (Cp, Cy, C,)-graphs. We only
enumerate (Cy, Cq, C;)-graphs on R(C,, Cy, Cr) — 1 vertices, and their statistics
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are presented in Table II.

pla|r|m]|(CpCqyCrim)

graphs
313(3]16 2
314411 18812
31415]|12 21102901
3(4]|6]12 7192853
314|714 2> 9966020
41414]|10 5880
414511 62
41416411 644
4141711 4322
415612 9054101
415]|6|12 7168406
4151|7114 2> 14707004
4|16]61|10 4853
416|7]12 7168406
313|5}20 > 949
3[5|5]|16 > 48780050

Table II. Number of (Cy, C,, Cr; m)-graphs.
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