Homework 7
Due: Wednesday, March 6
Math 435, Fall 2024

Problem 1. Prove d(w A7) = dw A+ (—1)*w A dn in the following cases: (i) w is a O-form, (ii) w = dz® A --- A dai*
and n = da’t A --- Ada?, (iii) the general case.

Problem 2. For any smooth function f: R" — R, find a differential form o € Q"~!(R") such that da = fda' A---Adz".

Problem 3. Spivak 5-1

Problems. 5-1. If M is a k-dimensional manifold-with-boundary,
prove that oM is a (k¢ — 1)-dimensional manifold and M — oM is
a k-dimensional manifold.

Problem 4. Spivak 5-5

5-5. Prove that a k-dimensional (vector) subspace of R” is a k-dimen-
sional manifold.

Problem 5. If f: R — R™, the graph of f is {(z,y) € R" x R™ | y = f(x)}. Show that if f is smooth, then the graph
of f is an n-dimensional manifold.



