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Exercise 1. Let E be a finite-dimensional Euclidean vector space and let E ′ ⊂ E be
a subspace. Assume that a reflection sα leaves E ′ invariant. Show that either α ∈ E ′ or
E ′ ⊂ Pα.

Exercise 2. If Φ is a root system in E, prove that Φ∨ = {α∨ = 2α
(α,α)

| α ∈ Φ} is also a

root system in E. Furthermore, show that the Weyl groups of Φ and Φ∨ are canonically
isomorphic and that 〈α∨, β∨〉 = 〈β, α〉 for all α, β ∈ Φ.

Exercise 3. If Φ is a root system and W the associated Weyl group, prove that W is
a normal subgroup of Aut(Φ).

Exercise 4. Let α, β ∈ Φ and consider E ′ = spanR(α, β) ⊂ E. Show that Φ′ = E ′∩Φ
is a root system in E ′. Also prove that Φ′′ = Φ ∩ (Zα+ Zβ) is a root system in E ′. Are
these two root systems always equal?
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