
Group Theory and its Applications - Problem Set 05 Due 11/07/2025

Problem 161

Let D ⊂ SU(2) be the subgroup of diagonal matrices. Note that D ≃ U(1).

(a) Compute explicitly its normalizer NSU(2)(D).

(b) Compute the quotient group NSU(2)(D)/D.

(c) Show that conjugation by elements in NSU(2)(D) acts on elements of D by a permu-

tation of the diagonal elements, and the permutation only depends on the projection

to the quotient.

(d) Show that there is no subgroup of NSU(2)(D) whose conjugation on D induces the

permutation action.

Problem 172

A group action of G on X can be viewed as a homomorphism ϕ: G → SX

(a) Show that the action is effective if and only if the homomorphism is injective.

(b) Show that the subset of group elements that act ineffectively is a normal subgroup

H ◁G.

(c) Show that there is an effective action of the quotient group G/H on X.

Problem 183

Suppose G is finite and acts transitively on a finite set X with more than one point.

Show that there is an element g ∈ G with no fixed points on X.
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