
Homework 5

Due 23 September 2019

Exercise 1. Let ℒ be the tautological line bundle over 𝑀 = ℝℙ𝑛 whose fiber over a point 𝑝 in ℝℙ𝑛

parametrizing the line ℓ ∈ ℝ𝑛+1 is given by ℒ𝑝 = ℓ.

1. Compute the transition functions for ℒ for any cover of ℝℙ𝑛.

2. Show that ℒ is a subbundle of a trivial vector bundle over ℝℙ𝑛.

3. Is it true that for any line bundle ℒ over a manifold 𝑀 , there exists a trivial vector bundle 𝐸 over
𝑀 such that ℒ ⊂ 𝐸 is a subbundle?

Exercise 2. Compute the transition functions for 𝑇 𝑆2 associated with the two local trivializations deter-
mined by the stereographic projections.

Exercise 3. Let 𝐸 be a rank 2 vector bundle over 𝑆3. And let 𝐸∗ be its dual vector bundle. Show that
𝐹 = 𝐸 ⊗ 𝐸∗ is a rank 4 vector bundle over 𝑆3 and that there exists a trivial line subbundle of 𝐹 .

Exercise 4. Show that 𝑆3 is paralellizable.
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