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1. Show that a compact Lie group, G, has a Riemannian metric which is in-
variant under both right and left translation. (hint: start with an Ad invariant
inner product at the identity). Show that one obtains a bi-invariant metric d
on by,

d(p, q) = inf
ψ

∫ b

a

√

〈ψ′(s), ψ′(s)〉 ds,

where the infimum is over all piecewise smooth curves joining p to q.

2. In Simon’s book there is an argument about the structure of the Weyl group
that proceeds by constructing a path that joins an interior point in one Weyl
chamber to an interior point in another by moving in the complement of union
of the intersections π̃α ∩ π̃β for α 6= β. Show that this complement is path
connected and that one can choose a path connecting interior points in different
Weyl chambers that crosses the faces of the intermediate Weyl chambers only
finitely many times.

3. Suppose that G is a Lie group. Show that,

Ad(etX) = etad(X) =

∞
∑

k=0

tn

n!
adn(X),

where X ∈ LG and the exponential on the right is the usual power series for
linear operators.

4. Determine the Weyl group for SO(2n) and also for SO(2n+1).
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