Math 370 HW#2, due Friday 1/23/26 NAME:

See the textbook for precise statements/additional details of the problems.

1. Exercise 1.1.4 (subsection .1, HW #1 composition property will be helpful)

(a) Show that the given map gives a diffeomorphism from an open ball to euclidean space.

(b) Deduce that local parametrizations can always be chosen with all of euclidean space for
their domains.

2. Exercise 1.1.5 (subsection .1)
Show that any k-dimensional (linear) vector subspace V of R¥ is a manifold diffeomorphic
to R* and that linear maps on V are smooth. If ¢ : R¥ — V is a linear isomorphism then
the corresponding coordinate functions are linear functionals on V. (These are called linear
coordinates on V.)

3. Exercise 1.2.3 (next subsection .2)
Show that the tangent space of a vector subspace V of RV is V, e.g. T,V =V for x € V.

4. Exercise 1.2.1 (next subsection .2)
Show that the differential of the inclusion map i : X — Y, where X is a submanifold of Y, is
the inclusion map of tangent spaces, e.g. di, is the inclusion map of T, (X) onto T,(Y).

5. Exercise 1.2.4 (next subsection .2)
Given a (local) diffeomorphism f : X — Y, Show that the differential df, : T, X — Tr)Y
is a linear map which is an isomorphism of the associated tangent spaces. In fact, establish

d(f_l)f(z) o) dfx = Id.

Assignment Reflections
How difficult was this assignment? How many hours did you spend on it? Which problems
did you find helpful?



