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5. Homework sheet

Problem 1. Find an example of a reflection group W and a subgroup W ′ ⊂W that is generated
by reflections but that is not a parabolic subgroup.

Problem 2. For a permutation τ ∈ Sn define I(τ) = (a1, . . . , an) by ai := #{j > i : τ(i) >
τ(j)}. This defines a map I : Sn → [n− 1]× [n− 2]× · · · × [2]× [1].
(a) Show that I is injective. Hint: If I(σ) = I(τ), consider the maximal t with

σ−1(t) 6= τ−1(t).
(b) Conclude that I is bijective.
(c) Prove that

Sn(q) = [n]q[n− 1]q · · · [2]q[1]q =: [n]q! .

Problem 3. For a finite reflection group W , let T ⊆W the set of all reflections. Determine

T (q) =
∑
t∈T

q`(t) .

for the symmetric group W = Sn. What can you say for general reflection groups
W?


