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Abstract: We prove several theorems about the pseudofree, locally linear and homolog-
ically trivial action of finite groups G on closed, connected, oriented 4-manifolds M with
non-zero Euler characteristic (χ(M) ̸= 0). In this setting, the rankp(G) ≤ 1, for p ≥ 5
prime and rank(G) ≤ 2, for p = 2, 3 (by [1]).

1. If a non-trivial finite group G acts on M in the above way, then b1(M) = 0, and if
b2(M) ≥ 3, then G must be cyclic and acts semi-freely.

2. If b2(M) = 2 and G = Z2 × Z2, then M must have the same 2-local homology and
intersection form as S2 × S2. If G = Zq ⋊ Z2, q odd, is non-abelian, then M must
have the same q-local homology as S2 × S2.

3. If b2(M) = 1 and G = Z3 × Z3, then M must have the same 3-local homology and
intersection form as CP2. If G = Zq ⋊ Z3, q odd, 3 ∤ q is non-abelian, then M must
have the same q-local homology as CP2.

4. If b2(M) = 0 and G = Zq ⋊ Z2r , q odd, r ≥ 2 is non-abelian, then M must have the
same q-local homology as S4.

We combine these results into two main theorems: Theorem A and Theorem B in Chapter
1 of the thesis. These results strengthen the work done by Edmonds [2], and Hambleton
and Pamuk [1]. We remark that for b2(M) ≤ 2 there are other examples of finite groups
which can act in the above way (see [3] and section 2.4 of the thesis).
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