Math 375: Introduction to Representation Theory
Exercise Set 1

. Let Dy={e, f, 1%, 12, 9,9f,9f% g/} . We define the following degree 2 representa-

tions of Dy:
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Show that p and o are equivalent representations. (Please specify an explicit linear
transformation 7" : R? — R? that shows this equivalence.)

. Give an example of a nontrivial representation of Dj for each of the degrees 1, 2
and 3.

. Let C,, = (x) be the cyclic group of order n generated by z. For 0 < j < n, let
pj: Cp, = GL(1,C) = C be the map given by

pi(at) = e
(a) For which values of j is p; a representation of C,,?

(b) For which values of j is p; a faithful representation of C,,?

. Show that equivalence of representations is an equivalence relation.
. Suppose that p is a representation of G of degree 1. Prove that G/ ker(p) is abelian.

. Let ¢ : G — GL(n,F) be a representation of G. Prove that the map

p: g det(o(g))

is also a representation of G.

. Let ¢ : G — GL(n,FF) be arepresentation of G. Show that o : G/ ker(p) — GL(n,TF)
given by o(gker(p)) = p(g) is a faithful representation of G/ ker(p). (Note that you

must show that it is a well-defined representation, as well as showing that it is
faithful.)



