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Abstract

We study the Ramsey numbg&(W,,, S,,) for a starS, onn vertices and a wheéV,, onm + 1
vertices. We show that the Ramsey numRéW,,, S,) =3n — 2 forn=m, m + 1, andm + 2, where
m >7 and odd. In addition, we give the following lower bound ®¢W,,, S,) wherem is even:
R(Wy,, Sp)=2n + 1foralln>m>6.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

For two graphsG and H, theRamsey numbeR (G, H) is the smallest positive integer
r such that for every graph onr vertices,F containsG as a subgraph or the complement
of F containsH as a subgraph.

In this paper, we study the Ramsey numBé&w,,, S,) of wheels versus stars. Wheel
W, is the graph om: + 1 vertices obtained from a cyc(&, onm vertices by adding one
vertexo, called thehub of the wheel, and making adjacent to all vertices af,, called
therim of the wheel. Astar S,, is the graph om vertices with one vertex of degree— 1,
called thecenter andn — 1 vertices of degree 1.

Itwas shown if5] by Surahmat et al. th&(W,,, S,)=3n—2forn>2m—4, wheren >5
and odd. ltwas also shown[#] thatR (W4, S,)=2n—1ifn >3 and oddR (W3, S,)=2n+1
if n>4 and even, an®(Ws, S,) = 3n — 2 for eachw > 3. Baskoro et al. have also shown
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in[1] thatR(Wy, T,,) = 2n — 1 forn >4 andR(Ws, T,,) = 3n — 2 for n >3 for any treef,,
onn vertices that is not a star.

In this paper we prove tha&(W,,, S,) =3n — 2 forn =m, m + 1, andm + 2, where
m>7 and odd. In particular, this completes the calculation ®@v-, S,) = 3n — 2 for
eachn >7. In addition, we give the following lower boun®(W,,, S,,) >2n + 1 for all
n>m>6 andm even.

2. Background

Let G be a graph with vertex s&t(G) and edge sef (G). Forv € V(G) andB C V(G),
defineNg(v)={y € B : vy € E(G)}. Define thedegree ob with respect to Bo be|Np (v)|
and denote it by g (v). If B consists of the entire vertex set of the grapli.e. B=V (G)),
we use the conventiond; (v) instead ofZy ) (v).

Let G denote the complement 6f, i.e. the graph obtained from the complete graph on
the vertices ofz by deleting the edges df.

Chvétal and Hararj?2] established the following lower bound for Ramsey numbers:

RG,H)Z(XG)—1D - (c(H)—1)+1,

whereZ (G) is the chromatic number @ andc(H) is the number of vertices in the largest
connected component &f.

Corollary 1. R(Woy1, S;)>3n —2forn>2k + 1.

The inequality follows directly from the Chvatal and Harary bound and the facts that
X (Wori1) =4 ande(S,) = n.

Corollary 2. R(Wa, Sp) >2n — 1for n>2k.
The inequality here follows directly from the Chvétal and Harary bound and the facts

thatZ' (W) = 3 andc(S,) = n.
The following well-known theorer{B] is useful throughout the paper:

Dirac’s Theorem. Every graph with: > 3 vertices and minimum degree at leag has
a Hamiltonian cycle

3. R(W,, S,) =3n—2whenn is odd

Theorem 3. R(Woyy1, Soky1) = 6k + 1for k>3.

Proof. Corollary 1yieldsR(Wax+1, Sox+1) = 3- (2k+1) —2=6k + 1. Therefore, it suffices
to prove thatR (Wor 41, Sok+1) <6k + 1.
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