
Lie Groups and Representations, Spring 2016
Problem Set 8

Due Monday, April 4

Problem 1: Use the Chevalley-Eilenberg complex to show that H3(sl(2,C) =

C and give a representative cocycle.

Problem 2: Prove that the Lie algebra cohomology H2(g,C) classifies the

central extensions
0→ C→ g′ → g→ 0

(i.e. extensions of this form where the subalgebra C ⊂ g′ commutes with every-
thing in g′.)

Problem 3: Use the Borel-Weil-Bott theorem to find the cohomology groups

H∗(G/B,O(Lλ) when G = SL(3,C) for λ = n1ω1 + n2ω2, where n1, n2 are
integers and ω1, ω2 are the fundamental weights.

Problem 4: Calculate the Lie algebra cohomology H∗(g,C) for g the Lie

algebra of strictly upper triangular 3 by 3 complex matrices. (Hint: this is n+
for sl(3).)
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