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Exercise 1.1: Consider the representation V = R+ ⊕ R− of Z/2Z.

1. How many subrepresentations has V ? Is V cyclic?

2. What about W = R+ ⊕ R+ ⊕ R−?

Exercise 1.2: Let Cn = Z/nZ be the cyclic group with n elements.

1. Show that representations of Cn is determined by A ∈ End(V ) such
that An = id

2. Show that all the irreducible (and indecomposable) representations of
Cn over C are of dimension 1.

3. Find all irreducible representations of Cn over C

4. Let V = Cn and let ρ be the representation of Cn obtained by cycling
the coordinates, that is for any k ∈ Z/nZ we have

ρ(k)(x1, x2, . . . , xn) = (xk+1, xk+2, . . . , xk+n (mod n)).

Write the decomposition of V into irreducible representations.

Exercise 1.3: Let p a prime and Cp the cyclic group with p elements.

1. Find all irreducible representations of Cp over Fp.

2. Find all indecomposable representations of Cp over Fp.

3. (*) Let now G a p-group, that is |G| = pk. Show that G has only one
irreducible representation over Fp.

(Hint: every p-group contains a cyclic group Cp in its center Z(G)).

Exercise 1.4: Let (V, ρ) be a representation of a group G.

1. Show that
ρ∗(g) : λ 7→

(
v 7→ λ(ρ(g−1)v)

)
.

defines a representation of G on V ∗.
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2. Show that if V is finite dimensional then ρ irreducible =⇒ ρ∗ irredu-
cible.

3. (*) What happens when V is not finite-dimensional?

Bonus Exercise 1.5: There are n knights sitting at a round table. Each of
them has a certain amount of food in its plate. Every minute each knight
takes half of the serving from each of his/her neighbors. Dinner is served at
7pm. What is the food distribution in the next morning?
(Hint: use exercise 1!)
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