Marco Zambon due Tu 6/10/2009

Metodos matematicos da fisica: Homework 1

1 (2 pt). Let (V,Q) be a symplectic vector space of dimension 2n. Show that if W C V
is a linear subspace of dimension 2n — 1, then W is coisotropic.

2 (6 pt). Let (V, ) be a symplectic vector space of dimension 2n. Let ey,... e,, f1,..., fa
be a basis of V' and denote by ej,--- e, fi, ..., fr the dual basis of V*. Suppose
Qes e5) = 0=Q(f;, f;), Qes, f;) = 6.

i) Show that Q = )" el A f/.

ii) Show that Q" := QA --- A Q is a non-zero element of A*"V* 2 R.

3 (4 pt). Consider the vector field X = Y z;2>- on R". Write down a formula for the
flow @, of X.

4 (8 pt). Consider R* with coordinates z,y,w, 2 and the 2-form o = adzx A dy where
a € C(RY).

i) At each p € R*, describe ker(a,) := {v € T,R* : a)(v,w) =0 Yw € T,R*}

ii) Describe, in terms on a, when da = 0.

iii) Show that if daw = 0 then there exists 3 € Q}(R?) with dS = a.

iv) Show that if da # 0 then there can not exist 8 € Q'(R*) with df = a.



