
Introduction to Manifolds

Assignment 8
Due Date: 20/11/2017

Problem 1: Let 𝐹 ∶ ℝ2 → ℝ2 be given by

𝐹 (𝑥, 𝑦) = (𝑥2 + 𝑦2, 𝑥𝑦) = (𝑢, 𝑣).

Compute 𝐹 ∗(𝑢d𝑣 + 𝑣d𝑢).
Problem 2: Let Φ ∶ ℝ2 → ℝ4 be the smooth map

Φ(𝑢, 𝑣) = (𝑢 + 𝑣, 𝑢 − 𝑣, 𝑣2, 1
1 + 𝑢2 ) .

Compute Φ∗(𝜂) where
𝜂 = 𝑥 d𝑦 ∧ d𝑧 − 𝑒𝑧 d𝑧 ∧ d𝑤 ∈ Ω2(ℝ4).

Problem 3: Consider the following 1-form on ℝ2 ⧵ {(0, 0)}:

𝜏 = −𝑦 d𝑥 + 𝑥 d𝑦
𝑥2 + 𝑦2 .

Let 𝛾 ∶ ℝ → ℝ2 ⧵ {(0, 0)} be 𝛾(𝑡) = (cos 𝑡, sin 𝑡). Compute 𝛾∗(𝜏).
Problem 4: Construct a nowhere-vanishing smooth 2-form on the 2-sphere. (use the fact that the
2-sphere is the regular value set of 𝑥2 + 𝑦2 + 𝑧2 − 1).
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