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1. Introduction

Let M be a closed, orientable 3-manifold. We say that (V, V'\F) is a
Heegaard splitting of M if V, V are 3-dimensional handlebodies in M such that
M = F U F \ VnV'=dV=dV'=F. Then F is called a Heegaard surface of
M, and the genus of F is called the genus of the Heegaard splitting. We say
that two Heegaard splittings (V,V; F) and (W, W'\ G) of M are homeomorphic
if there is a self-homeomorphism / of M such that f(F)—G. Then we denote
the number of the homeomorphism classes of the Heegaard splittings of genus
g of M by hM(g) (possibly hM(g)= oo). We note that K. Johannson showed that
if M is a Haken manifold, then hM(g) is finite for every g [8], [9]. In [12], F.
Waldhausen asked whether hM{2g)=\ provided M admits a Heegaard splitting of
genus g. Casson-Gordon showed that the answer to this question is "No".
In fact they showed that there exist infinitely many 3-manifolds M such that
hM(2ή)>2 for all n>3 [5]. In this paper, we improve this result as follows.

Theorem. For each integer n(>l), there exist infinitely many Haken mani-

folds M such that for each integer g greater than or equal to n there exists ί ^ ~ * j

mutually non-homeomorphic, strongly irreducible Heegaard splittings of M of genus

4n+2+2g. In particular hM(4n+2+2g)>(ξ~2 {) for g>n.

Since \~._Λ ) is a polynomial oig of degree w—1, we immediately have:

Corollary. For each positive integer m, there exist infinitely many Haken
manifolds M such that

g

Throughout this paper, we work in the piecewise linear category. All
submanifolds are in general position unless otherwise specified. For the de-


