
Assignment 2

Due on November 26, 2009

1. ([1, Ex 9.13]) Prove the statement: Whenever a homomorphism f : K → K ′ of double
complexes induces Hd-isomorphism, it also induces HD-isomorphism.

2. Let S be a compact, orientable, connected surface with g holes in R3. Let p1, · · · , pr be r
distinct points on S (r > 0) and M = S \{p1, · · · , pr}. Compute the de Rham cohomology
groups H(M) and Hc(M).

3. Verify that for any vector bundle E over M , there exists a natural trivial sub line bundle
in E∨ ⊗E, where E∨ is the dual vector bundle of E. (The sections of this line bundle are
constant scalars in E∨ ⊗ E = HomM (E,E).)

4. Find the de Rham cohomology groups of the manifolds GL(1, R) and GL(2, R). (Hint:
For the latter, you may use the decomposition in [1, Ex 6.6.(a)].)

5. ([1, Ex 6.10]) Compute Vectk(S1) (= the isomorphism classes of rank k real vector bundles
over the unit circle S1). (Hint: You may use the decomposition in [1, Ex 6.6.(a)] and the
fact that SO(n) is connected.)
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