MAT 150B University of California Winter 2014

Homework 5
due February 14, 2014

1. Let p be a representation of a group G. Show that detop is a one-
dimensional representation.

2. Prove that the only one-dimensional representations of the symmetric
group Ss are the trivial representation defined by p(g) = 1 for all g € S5 and
the sign representation.

3. Let {-,-}: V x V — C be a hermitian, positive definite form on the finite
dimensional complex vector space V. In addition, let p: G — GL(V) be a
representation for the finite group G.

Show that then the form (-,-): V' x V — C defined as
1
(v,w) = T Z{pg(v),pg(w)} for all v,w € V
Gl 2=
is a hermitian, positive definite form.

4. Determine all irreducible representations of a cyclic group C,.

5. (Artin 10.2.1) Prove that the standard three-dimensional representation
of the tetrahedral group T is irreducible as a complex representation.



