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Problem 2.1. a) Consider the representation T : Zn → GL(C2) defined by the following
formula in the standard basis:
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where a, b are nth roots of unity. Describe the set of endomorphisms of this representation.
b) Consider the representation T : Zn → GL(C2) defined by the following formula in the

standard basis:
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where m ∈ Z. Describe the set of endomorphisms of this representation.

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

Problem 2.2. Consider a square on the real plane with the center at the point (0, 0). The
group D4 acts naturally on this square. Find the matrices of the corresponding 2-dimensional
representation T of the group D4 over R. Is that representation irreducible ?

Problem 2.3. Consider an equilateral triangle on the plane with the center at the point (0, 0).
The symmetric group S3 acts on this triangle by permutations of its vertices. Show that the
corresponding 2-dimensional representation T of the group S3 over R is irreducible. Show that
the corresponding complex representation TC of the group S3 over C is also irreducible.

Problem 2.4. Find all 1-dimensional complex representations of the group Dn. Note that the
answer depends on the parity of n.

Problem 2.5. The quaternion group Q8 is generated by the elements i, j, ε such that ε2 = e,
εi = iε, εj = jε, i2 = j2 = ε, ij = εji. Find all 1-dimensional complex representations of the
group Q8.

Based on: Fulton, Harris, Sections 1.1, 1.2, Vinberg, Sections 1.1-1.4, 4.1, James, Liebeck,
Sections 3-5,7.
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