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1. Let (M,ω) be a symplectic manifold, ψ : M →M a symplectomorphism and h : M →
R a smooth function. Show that the Hamiltonian vector fields Xh and Xh◦ψ−1 satisfy
the relation

Xh◦ψ−1 = ψ∗Xh .

2. Let L be a smooth manifold and T ∗L its cotangent bundle equipped with the canonical
symplectic form ωcan = −dλcan. Let also h : L → R be a smooth function and
ψh : T ∗L→ T ∗L a diffeomorphism defined by

ψh(x, α) = (x, α + dhx) , ∀x ∈ L , α ∈ T ∗
xL .

Show that
ψ∗
h(λcan) = λcan + π∗(dh) ,

where π : T ∗L → L is the natural projection π(x, α) = x. Conclude that ψh is a
symplectomprphism of (T ∗L, ωcan) .

3. Let M be a closed, connected, smooth manifold of dimension m, and let σ0, σ1 ∈
Ωm(M) be two volume forms. Show that if [σ0] = [σ1] in Hm

dR(M), i.e.
∫
M
σ0 =

∫
M
σ1,

then there exists a diffeomorphism φ : M →M such that φ∗(σ1) = σ0.

4. Consider the torus T4 = R4/Z4 ∼= S1×S1×S1×S1, with symplectic form ω naturally
induced by the standard symplectic form ω0 on R4. Give examples of symplectic,
isotropic, coisotropic and Lagrangian submanifolds of (T4, ω).

5. Let (M,ω) be a symplectic manifold, h : M → R a smooth function with 0 as a
regular value and Q ⊂M a codimension 1 (hence coisotropic) submanifold defined by
Q = h−1(0). Show that the Hamiltonian vector field Xh satisfies

(Xh)q ∈ (TqQ)ω , ∀q ∈ Q .

6. Let (M,ω) be a symplectic manifold and Q ⊂M a coisotropic submanifold. Show that
the distribution (TQ)ω ⊂ TQ is isotropic and integrable.
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