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Homework assignment no. 7
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1. Let X be a smooth vector field in R
d, ω = dx1 ∧dx2 ∧ . . .∧dxd be the standard volume

form.
(a) Calculate LXω. (Present the answer in coordinates.)
(b) Find an explicit necessary and sufficient condition (on X) which guarantees that

the flow of X preserves ω, i.e. X∗
t ω = ω, wherever X∗

t ω is defined.

2. Prove the following formulas for operators acting in differential forms on a manifold M :

(a) i(X)i(Y ) + i(Y )i(X) = 0;

(b) LX i(Y ) − i(Y )LX = i([X, Y ]);

(c) LXLY − LY LX = L[X,Y ].

Here X, Y are vector fields on M .


