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MAT 441 Problem Set #6
4/24/08 {due Wednesday 4/29/09)
15 points
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Justify all answers. Unsupported answoers may ool receive [ull credit

1. Pictured below is a triangulation of the projective plane, with 6 vertices, 15 edges, and 10
2-simplices. Use this triangulation to calculate (on a separate page) the homology, i.e., determine the
betti numbers,
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(b) with coeflicients in the field Zo = {0, 1} Note, in 7y, —1 isequal to 1
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. Poincaré proved a duality %’ﬁeorem for bettt numberé 'B?\Eompact manifolds without boundary if
fi denotes the 1™ betti number of M, then, if M is a compact maunifold of dimension n, 3; = G-

{This is called “Poincaré duality.”) Use this result to show that the Euler-Poincaré characteristic of
any three-dimensional compact manifold without boundary is zero
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3. Do Exercise 6.1.4 from the text.
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