Mathematisches Institut Universität München

Thomas Vogel, Zi. 308 thomas.vogel@mathematik.uni-muenchen.de

Foliations and Subriemannian Geometry, WS 02/03, (Prof. Kotschick) Problem sheet 14

1. Let V be an oriented foliation of dimension one on a compact manifold.

Let ω_t ∈ Ω^1(M) be a smooth family of closed forms such that

(i) ω_t^fi_V > 0

(ii) [ω_t] ∈ H^1(M) is constant.

Use the foliated Moser method in order to construct a family of diffeomorphisms φ_t which preserve V and φ^�_t ω_t = ω_0.

2. Let μ be the Riemannian volume form of the standard metric on S^2 ⊂ R^3 .

Consider

ψ_t : S^2 −→ S^2 (x, y, z) −→ (cos(t)x + sin(t)y, − sin(t)x + cos(t)y, z) . Let V be the foliation on S^1 × S^2 induced by the second factor. Consider [0, 2π] × S^2/ ∼ with (1, p) ∼ (0, ψ_t(p)) and the foliation F_t induced by the first factor. In particular, F_t is a complement of V in T (S^1 × S^2).

(a) Use μ in order to construct a smooth family ω_t of closed defining forms for F_t such that [ω_t] ∈ H^2(S^1 × S^2) is independent of t. (Note that F_t is volume–preserving.)

(b) Show that the foliations F_t are not all diffeomorphic.

3. Let α be a contact form and Y the Reeb vector field of α. If β is a 1–form with β(Y ) = 0, then prove that there is a unique vector field X such that α(X) = 0 and β = i_X dα.

4. This is the last exercise for this course. Those of you who want a “Schein“ should provide the following information : name, date of birth, place of birth, address.

Please hand in your solutions during the lecture on Wednesday, 6.2.2003.