
Math 497C Homework 2 — Due September 19th

(1) A groupG acts on a spaceX.
ThestabilizerGx of x is the set of allg ∈ G that fixx, that is,

Gx = {g ∈ G : gx = x}.

Show that the stabilizer ofx is a subgroup ofG. (This means that the product of
two elements ofGx is an element ofGx, and the inverse of an element ofGx is an
element ofGx.)

(2) (Continuation) Two subgroupsH andH ′ of G areconjugateif there is
g ∈ G such thath ∈ H if and only if g−1hg ∈ H ′.

The action ofG is transitiveif, for any two pointsx, x′ ∈ X, there is a group
elementg such thatgx = x′. Show that if the action is transitive then all the
stabilizers of points ofX are conjugate.

Is the converse true? — that is, if all the stabilizers are conjugate, must the
action be transitive?

(3) Two particles of massesm1 andm2, and velocity vectorsu1 andu2, un-
dergo an elastic collision; as a result of the collision their velocity vectors are
changed tov1 andv2. Thelaw of conservation of momentumsays that

m1u1 +m2u2 = m1v1 +m2v2;

and thelaw of conservation of energysays that

m1|u1|2 +m2|u2|2 = m1|v1|2 +m2|v2|2.

Show that, if these laws hold in a given frame of reference, then they also hold in
any other frame of reference related to the given one by a Galilean transformation.

(4) Investigate the invariance of theD’Alembertianoperator
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under Galilean transformations.
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