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Problem Sheet 6

Problem 13 – Symplectic Matrices

A real 2n× 2n matrix is called symplectic if:

MTJM = J with J =

(
0 −E
E 0

)
, (1)

with the identity n× n matrix E.

Prove now the following statements:

a) If M1 and M2 are symplectic then M1M2 is symplectic.

b) M is symplectic if and only if M is invertible with M−1 =
−JMTJ .

c) If λ is an eigenvalue of a symplectic matrix then also 1/λ.

d) 2× 2 matrices have the property: M symplectic ⇔ det M =
1 .



Problem 14 – Lyapunov Exponent

Compute the Lyapunov exponent for the dyadic shift map (for
its definition cf. problem 3 and the lecture).


