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The following two statements are equivalent: susle o free g

(1) Every 3-dimensional homotopy spherelis diffeomorphicJto S3.
(2) For any g € N any epimorphism o: m, — F, x F, factors through an essential

monomorphism 3: m, — A x B from 7, to the free product of two grow
[%l:alk\‘nas, 3@1
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We say a homomorphism : G — A x B from a group G to the free product of
two groups A and B is essential, if there is no h € A x B such that h3(G)h™!
contained in A or B.
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Figure 1: Schematics of trisections and Heegaard splittings
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Corollary 6 The smooth 4—-dimensional Poincaré conjecture is equivalent to the
following statement: “Every (3k, k)—trisection of the trivial group is stably equivalent
to the trivial trisection of the trivial group.”
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EXAMPIE : Dehn's construction of a homology sphere. Tet N be a

tubular neighbourhood of a right-handed trefoil K and let J be the

curve on ON pictured here. -1
A%

Now consider a homeomorphism N

h: 3(s* x D®) + ON which takes
a meridian * x S1 onto J and

form the identification space:

e - ?-B kﬂ s x %)

sewing a solid torus to the knot

exterior via h .
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