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The most important exercises are marked with an asterisk *.

*11.1. Let (M,ω) be a closed symplectic manifold.

(a) Let X be a symplectic vector field, i.e. a vector field satisfying dιXω = 0. Let
ψ ∈ Symp0(M,ω). Show that ψ∗X −X is a Hamiltonian vector field.

(b) Suppose the smooth isotopies φt, ψt ∈ Diff(M) are generated by the vector
fields Xt and Yt. Compute the vector field that generates ψt ◦ φt.

(c) Deduce that

Flux : S̃ymp0(M,ω) → H1(M,R)

is a homomorphism of groups.

*11.2. Let (M,ω) be a closed symplectic manifold. Show that Flux is surjective.

11.3. Let (M,ω) be a closed symplectic manifold. Let ψt and φt be symplectic
isotopies with ψ0 = φ0 = id. Consider the juxtaposition of ψt and φt, which is defined
by

χt =

φ2t, 0 ≤ t ≤ 1
2 ,

ψ2t−1 ◦ φ1,
1
2 ≤ t ≤ 1.

Prove that χt and ψt ◦ φt represent the same element in S̃ymp0(M,ω). Use it to give
a different proof for Flux being a homomorphism.
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