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Exercise 1. Let Vλ denote the Specht module for Sn, where λ is a partition of n.

(a) Show that

ResSn

Sn−1
Vλ ≃

⊕
µ∈R(λ)

Vµ,

where R(λ) is the set of Young diagrams obtained by removing one square from Yλ.

(b) Show that

IndSn

Sn−1
Vµ ≃

⊕
λ∈A(µ)

Vλ,

where A(µ) is the set of Young diagrams obtained by adding one square from Yµ.

Hint: Use the formula for the character of Vµ in (a) and the Frobenius reciprocity in (b).

Exercise 2. (Transitivity of the induction) Let K ⊂ H ⊂ G be subgroups of a finite group G and V a complex
representation of K. Show that

IndGH IndHKV ≃ IndGKV.

Hint: Use the tensor product form of the induced representations.

Exercise 3. (a) Let G be a finite group and VR an irreducible representation of G defined over the real numbers.
Show that its complexification V = C⊗R VR is a representation of real type.

(b) Show that all Specht modules Vλ for Sn are of real type.

(c) Use the Frobenius-Schur indicator to find the sum of dimensions of all irreducible representations of Sn.


