
d-math
Dr. Patricia Dietzsch

Symplectic Geometry
Exercise Sheet 13

ETH Zürich
HS 2023

This is a sample exam question.

*13.1. Hamiltonian diffeomorphisms
Let (M,ω) be a closed symplectic manifold.

(a) (3 points) What is a Hamiltonian diffeomorphism on M?

(b) (4 points) Let H : [0, 1] ×M → R be a smooth Hamiltonian function and ψH
t

the corresponding Hamiltonian flow. Let χ be a symplectomorphism on M .
Show that χ−1ψH

t χ is generated by Ht ◦ χ.

(c) (4 points) Consider the 2-sphere S2 ⊂ R3 endowed with the standard symplectic
form given by

ωx(v, w) = x · (v × w),

for all x ∈ S2 and v, w ∈ TxS
2 = {v ∈ R3 | x · v = 0}. Let H : S2 → R be the

autonomous Hamiltonian function given by

(x1, x2, x3) 7→ x3.

Compute the corresponding Hamiltonian flow ψH
t , t ∈ R.
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