
Math 8062 Homework 3

Due Wednesday, 2/4/26

1. Problem 16 on page 39 of Hatcher.

2. There is a standard way to glue together two (connected) manifolds M and N of the same
dimension. Remove an open ball Bn from each of M and N , and glue M∖Bn to N∖Bn along
the two (n− 1) dimensional boundary spheres. The resulting manifold is called the connected
sum of M and N , and is denoted M#N .

a) Prove that when n ≥ 3, π1(M∖Bn) ∼= π1(M).

b) Prove that when n ≥ 3, π1(M#N) ∼= π1(M) ∗ π1(N).
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