Math 370 HW#6, due Friday 2/27/26 NAME:

See the textbook for precise statements/additional details of the problems. Read through the
statements but do not do the Useful facts, notes, definitions.

Useful constructions: Exercise 1.1.18, 1.6.1 Do NOT turn in solutions to these. These
results are in the background for the next problem.

1. Exercise 1.6.2
Prove that homotopy is an equivalence relation. (You will need to invoke 1.6.1, the proof of
which uses 1.1.18.)

2. Exercise 1.6.4
A manifold X is defined to be contractible if the identity map on X is smoothly homotopic
to a constant (point) map X — z, for some € X. Show that if X is contractible, then any
two maps fo, f1 from an arbitrary manifold Y into X are automatically smoothly homotopic.

3. Exercise 1.6.5
Show that R” is contractible.

Useful Definition: 1.6.4

A manifold X is defined to be simply connected if it is connected and every map of S! into X
is homotopic to a constant, in other words all loops on X are contractible. All contractible
spaces are simply connected, but the converse is not true: the n-spheres with n > 1, are
simply connected but not contractible.

4. Exercise 2.1.3 (Manifolds with Boundary)
Show that the square S = [0, 1] x [0, 1] is not a manifold with boundary. See hint in textbook.

Useful Definition: 2.1.7
Any point on the boundary of a manifolds with nonempty boundary admits a local parametriza-
tions in terms of upper half spaces.

https://en.wikipedia.org/wiki/Manifold#Manifold_with_boundary
Assignment Reflections

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


https://en.wikipedia.org/wiki/Manifold#Manifold_with_boundary

