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Exercise 1 (3.2.4). Check that if 𝐻 is autonomous and 𝑥 ∈ Crit(𝐻), then the path of
symplectic matrices associated to 𝑥 and a trivializationΨ : 𝑇𝑥𝑀 → R2𝑛 such thatΨ∗𝐽0 = 𝐽𝑥
and Ψ∗𝜔0 = 𝜔𝑥 is given by

𝐴(𝑡) = 𝑒 𝑡𝐽0Hess𝑥 ,

where Hess𝑥 is the symmetric matrix defined via (Hess 𝐻)𝑥(𝑣, 𝑤) = (Hess𝑥Ψ(𝑣)) ·Ψ(𝑤).
Conclude that if 𝑥 is nondegenerate and and |Hess𝑥 |𝑜𝑝 < 2𝜋, then 1 is not an eigenvalue of
𝐴(1).
Hint for the first part: Write 𝐴 using Darboux coordinates, and show that it solves the
appropriate differential equation.

Exercise 2 (3.2.6). Let

𝑈 =

(
cos 𝜋

3 − sin 𝜋
3

sin 𝜋
3 cos 𝜋

3

)
and 𝑆 =

(
4 0
0 1

4

)
.

Check that 𝐴 = 𝑈𝑆 is symplectic and that 𝜌(𝐴) ≠ detC𝑈 .

Exercise 3. Verify that the path defined by

𝐴(𝑡) =
(
1 + 4𝜋2𝑡2 2𝜋𝑡

2𝜋𝑡 1

)
is in 𝒮, and compute its Maslov index.

Exercise 4 (3.3.3). Show that if 𝑆 is a 2 × 2 invertible symmetric matrix with |𝑆 |𝑜𝑝 < 2𝜋,
then

𝜇
(
𝑡 ↦→ 𝑒 𝑡𝐽0𝑆

)
= Ind(𝑆) − 1,

where Ind(𝑆) is the number of negative eigenvalues of 𝑆.

Hint: Ind(𝑆) only depends on the connected component that 𝑆 belongs to in the space of
invertible symmetric matrices and 𝜇 is invariant under homotopies through paths starting
at 1 and ending in Symp(𝑛)∗. Use this to reduce to a choice of 𝑆 that is easy to compute.
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