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Homework assignment no. 8
(due November 9)

1. Let 6 : A*(M) — A®*(M) be an anti-derivation of the algebra of all exterior differential
forms on a manifold M = M¢9. Assume that ¢ has degree -1, i.e. maps A*(M) to A*~1(M)
for all K =0,...,d. Prove that there exists a vector field X on M, such that § = i(X).

2. Let D : A*(M) — A®*(M) be a derivation of the algebra of all exterior differential forms
on a manifold M = M?. Assume that D has degree 0 (i.e. maps A*(M) to A¥(M) for all
k=0,...,d) and commutes with the exterior differentiation d. Prove that there exists a
vector field X on M, such that D is the corresponding Lie derivative, i.e. D = Lx.



