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Recall that the dihedral group Dn is generated by a rotation a and a reflection s such that
an = s2 = e, sas = a−1.

Let k ∈ Z. Define a 2-dimensional complex representation ρk of the group Dn as
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Problem 5.1. a) Check that the representation ρk is well-defined for all integer k and find its
character.

b) When is the representation ρk irreducible ?

Problem 5.2. Construct the complex character table of the group D6.

Problem 5.3. Construct the complex character table of the group S4.

Problem 5.4. Decompose every tensor product of two irreducible complex representations of
the group S4 into its irreducible representations.

Problem 5.5∗. Consider a set F of complex functions on the set M of the faces of the cube. It
is clear that F is a vector space with respect to the addition and the multiplication by complex
numbers defined by the following formulas:

(λ · f)(x) := λ(f(x)), (f + g)(x) := f(x) + g(x), ∀f, g ∈ F, ∀x ∈M, ∀λ ∈ C.
Recall that S4

∼= SO(C). For arbitrary elements g ∈ S4, x ∈ M denote by gx the image of the
face x after applying the rotation from SO(C) corresponding to g. Denote by L a representation
of the group S4 in the vector space F given by the following formula

(L(g)f)(x) := f(g−1x), ∀f ∈ F, ∀x ∈M, ∀g ∈ S4.

Decompose the representation L into the sum of irreducible complex representations of the
group S4.

Based on: Fulton, Harris, Sections 2.1, 2.4, Vinberg, Sections 4 - 6, James, Liebeck, Sections
12 - 16.
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