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Limit Distribution for the Existence of Hamiltonian Cycles
in Random Bipartite Graphs

A. M. FRIEZE

A random bipartite graph D with 2n vertices is generated by allowing each of the n? possible
edges to occur with probability p=(logn+loglog n+e,)/n

We show that
0 C, == —ix
31'1:5 P{ D contains 2 Hamiltonian cycle) —'{: = L, =&
1 L, == a0

INTRODUCTION

Komlés and Szemerédi [2] showed that if the edges of a random labelled graph G(n, p)
on n vertices are drawn independently with probability p=p,=(log n+loglogn+e¢,)/n
and HAM denotes the event that G(n, p) has 2 Hamiltonian cycle, then

0, Cp == =20,
lim P(HAM)={¢" >  &=§ (1.1)
el 1, Oy =+ 100
=P”:i P(D2)

where D2 is the necessary event that each vertex of G(n, p) has degree at least 2.

Independently Korsunov [3] proved the same result for ¢, = +20.

This tightened Posd's result [5] that p=a log n/n for a sufficiently large is enough to
ensure that G{n, p) 15 almost surely Hamiltonian.

An elegant result of MeDiarmid [4] shows that if D{n, p) is a random vertex labelled
digraph with n vertices in which each arc is drawn independently with probability p then

P(D(n, p)is Hamiltonian) = P(Gin, p) is Hamiltonian) (1.2)

from which one can, for example, show that D(n, p) is almost surely Hamiltonian if
¢, =+ +20 above,

In this paper we look at random vertex labelled bipartite graphs B(n, p) in which there
are 2n vertices partitioned into 2 sets V; and V. of size n and in which the edges are
drawn independently with probability p. [tis very pleasing, though perhaps not surprising,
that a result similar to (1.1} can be proved.

2. Mamv REsuLT

For ease of reference we next list some notation and define some events needed later.

Notation. Let G be a graph. V(G), E(G) denote the vertex and edge sets of G,
respectively.
ForSc ViG),ds(S)=|{we 8: (v, w)e E{G) forsome ve S} andforv e V, dg(v) = the
degree of v in G
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