Geometric Mechanics

Homework 9

Due on November 22

1. Let (M,w) be a symplectic manifold. Show that:

(a) M is orientable;
(b) If M is compact then w cannot be exact;

(c) The only sphere that admits a symplectic structure is S2.

2. Let (M, {-,-}) be a Poisson manifold, B the Poisson bivector and (z',...,2") local coor-
dinates on M. Show that:

(a) B can be written in these local coordinates as
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where BY = {x% 27} fori,j=1,...,n;

(b) The Hamiltonian vector field generated by F' € C°°(M) can be written as
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(c) The components of B must satisfy
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foralli,5,k=1,...,n;
(d) If {-,-} arises from a symplectic form w then (BY) = —(w;;)~!;

(e) If B is nondegenerate then it arises from a symplectic form.



