
Math 240B: Problem Set IV

February 13, 2009

Due: Monday, February 23, 2009.

Exercise VI. Show that if X and Y are smooth vector fields on M and θ ∈
Ω1(M) is a smooth one-form, then

dθ(X,Y ) = X(θ(Y ))− Y (θ(X))− θ([X,Y ]).

Hint: Use local coordinates.

Exercise VII. For 1 ≤ i, j ≤ n, define functions xi
j , y

i
j : GL(n,R)→ R by
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a. Show that the differential form
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is left invariant.

b. Establish the Maurer-Cartan equations for GL(n,R):
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