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Question 1. (24 marks)

Let Z be a real, finite dimensional vector space.

(a) Explain what is meant by saying that Ω : Z × Z → R is a

symplectic form on Z. Hence, show that if Ω is a symplectic
form on Z, then (the vector space) Z must be even-dimensional.

(b) Show that (the real vector space) Z = W ×W ∗ admits a canon-

ical symplectic structure.

(c) Given a smooth function H : Z → R, define the associated
Hamiltonian vector field XH on (Z, Ω) and the Hamilton’s equa-

tions for H . Write these equations in canonical coordinates.
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Question 2. (30 marks)

Let (Z, Ω) be a symplectic vector space and let C∞(Z) denote the algebra
of smooth functions on Z.

(a) Given F, G ∈ C∞(Z), define the Poisson bracket {F, G}, and

then show that
X{F,G} = − [XF , XG] .

(b) Prove that the Poisson bracket

{·, ·} : C∞(Z) × C∞(Z) → C∞(Z)

makes (the algebra) C∞(Z) into a Lie algebra.

(c) State clearly concepts, results and facts/formulas used in (a) and
(b).
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