Comprehensive Exam

Math 518, January 2016

(1) Consider the following vector field on R,

. a
X =coszy— +sinTo—.
axg 89:1

Compute the Lie derivative

Lx(z1dz) A dzs + z3dzs A dzyg).

(2) Let M be an orientable manifold and let N be an embedded submanifold of M of codimension
one. Suppose there exists a vector field X € D'(TM) such that X(n) € TN for all n € N,
Prove that IV is orientable.

(3} Consider the function f: R* — R given by

flzy, ..o zn) = me’

=]
Prove that
M={zes™| f(z)=0}
is an embedded submanifold of the unit sphere S™1.

(4) Suppose that o € 2*"'(R™ <. {0}) is a closed form and that [, , o # 0. Prove that there
does not exist a form g € Q" '(R"™) such that S|g jo1 = .



