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Exercise 4.(Haar Measure and Transitive Actions):

Let G be a locally compact Hausdorff group and let X be a topological space.
Suppose that G acts on X continuously and transitively. Let o € X, and denote

n: G — X,g > g-o. Further, let
H = Stab(o) ={h e G|h-0 = o}

be the stabilizer of o.

Suppose there is a continuous section 0: X — G of 7, i.e. mo o = Idy.

a) Show that ¢: X xH — G, (x,h) — o(x)h is a homeomorphism.

Hint: Find a continuous inverse!
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b) Suppose there is a (left) Haar measure v on H and suppose there is a left
G-invariant Borel regular measure A on X.

Show that the push-forward measure .(A® v) is a (left) Haar measure on G.
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c¢) Find a Haar measure on Iso(IR?).
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6\ c) Prove that there exists a discontinuous, bijective homomorphism from the

additive group (R, +) to itself.
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Exercise 7.(No SL,(IR)-invariant Measure on SL,(IR)/P):

Let G =SL,(IR) and P be the subgroup of upper triangular matrices. Show directly

that there is no (non-trivial) finite G-invariant measure on G/P.

Hint: Identify G/P = S$! = R U {co} with the unit circle and consider a rotation
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