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1. The results announced in this article concern certain aspects of the dif-
feomorphism classification of algebraic surfaces, and in particular, the role of 
the canonical class. We establish our results by developing a general crite­
rion under which the possibilities for Donaldson's polynomial invariants for 
smooth 4-manifolds [2] are severely limited. We then use these limitations to 
conclude that in many cases the canonical class of an algebraic surface is a 
diffeomorphism invariant up to a multiple. Two classes of surfaces satisfying 
our general criterion are complete intersections and simply connected elliptic 
surfaces with pg = 0 (mod 2) (see Corollary 8). A third class of such surfaces 
are certain abelian branched coverings of CP1 x CP1 which are surfaces of 
general type (see §4). These latter surfaces provide infinitely many exam­
ples of pairs of homeomorphic, nondiffeomorphic, simply connected surfaces 
of general type. 

§2 gives a brief review of the part of Donaldson's theory needed for what 
we do here. The material described in §3 represents the work of the first and 
last authors and is some evidence for a general conjecture described in [5]. 
The material described in §4 represents the work of the second author and 
will be explained in detail in [6]. 

The authors owe much to Simon Donaldson. Not only were we inspired by 
his general theory, but also the earliest versions of Theorem 5 were worked 
out jointly with him. It is a pleasure to express our gratitude to him. 

2. Donaldson's polynomial invariants. In this section M denotes 
a closed, smooth, oriented, simply connected 4-manifold; CM'- H2(M;Z) ® 
# 2 (M; Z) —• Z is its intersection form; and bf(M) is the rank of any maximal 
subspace of H2(M\ Z) on which CM is positive (negative) definite. We assume 
that b%(M) = 2p+1 with p > 1. For such a manifold and for all n sufficiently 
large, Donaldson has defined invariants 7n(M) G Symd(n^2(H2{M)*) where 
d(n) = 8n—3(&J(M)+1). More explicitly, for n > 0 let Pn —• M be the unique 
principal SU(2)-bundle with C2{Pn) = n. Let X be the space of equivalence 
classes of irreducible connections on Pn under the action of the gauge group of 
Pn. Let g be a generic riemannian metric on M, and let Mn C X be the space 
of equivalence classes of connections on Pn anti-self-dual with respect to g. It 
is a smooth manifold (usually noncompact) of dimension d(n). Over M x Mn 

there is a universal U(2)-bundle fn. We have C2(£n) G H4(M x X n ; Z), and 
we use this class to define fx: Ü2{M) -* H2(Mn) by n(a) — c2(£n)\a. 
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