
May 15, 2019

Differential geometry 88-826 homework set 5

1. Consider the following segment of the exterior differential complex
on a manifold M :

Ω1(M)
d1
−→ Ω2(M)

d2
−→ Ω3(M).

Prove that the segment is exact, i.e., d2 ◦ d1(ξ) = 0 for all 1-forms
ξ ∈ Ω1(M).

2. Compute the Gaussian curvature of the metric f 2(dx2 + dy2) with
conformal factor f(x, y) = 1

1+C(x2+y2)
, C ∈ R.

3. Let Tn be the n-dimensional torus. Compute the de Rham cohomol-
ogy group H0

dR(T
n).

4. Let S1 be the circle. Compute the de Rham cohomology group
H1

dR(S
1).
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