
Phys 177: Dynamical Systems 2025 Problem Set - 2
Instructor: Ilmar Gahramanov

Problem 1. Show that the Poisson bracket of any two integrals of motion I1 and I2 of a system,
which are explicitly independent of t, is itself an integral of motion of the system.

Problem 2. Show that the Poisson bracket

{J3, J2
1 + J2

2 + J2
3} = 0,

where Ji are the components of the angular momentum vector.

Problem 3. Show that the determinant of the Lax operator is an integral of motion of the
system.

Problem 4. Show that for the isospectral problem of the Schrödinger operator with the evolu-
tion operator

A1 = α
d

dx
+ β,

the potential u satisfies
ut = αux.


