Math 370 HW#7, due Friday 3/6/26 NAME:

See the textbook for precise statements/additional details of the problems. This is a review type
homework for midterm 2 so it is a bit longer.

1. Exercise 1.6.9 see also my notes
Prove that the Stability Theorem is false on noncompact domains. Just verify it for the
counterexample given in the problem in the textbook, you don’t need to find others.

2. Exercise 2.1.5 re-uses HW #5 (3), Exercise 1.5.8
Indicate for which values of a the intersection of a solid hyperboloid defined by 22 +4*—2% < a
and the sphere 22 4 3% + 22 = 1 is a manifold with boundary? What does it look like?

3. Exercise 3.2.2: “Operations” on ordered bases
Let 8 = {v1, .., v} be an ordered basis for V. Show that:

(a) Replacing one v; by a nonzero multiple cv; yields an equivalently oriented ordered basis
if ¢ > 0 and an oppositely ordered basis if ¢ < 0.

(b) Transposing two elements (e.g. interchanging the places of v; and v; for i # j yields an
oppositely oriented ordered basis.

(¢) Subtracting from one v; a linear combination of the others yields an equivalently oriented
ordered basis.

You don’t have to write very much for this - you can just appeal to properties of the determi-
nant.

4. Exercise 3.2.4 Direct sum orientations

*4, Suppose that V is the direct sum of V', and V,. Prove that the direct
sum orientation from V', @ V, equals (—1)Wim V0im¥s) times the orien-
tation from V, @ V.

5. Exercise 3.2.6 Boundary orientations

*6. H* is oriented by the standard orientation of R*. Thus dH* acquires a
boundary orientation. But dH* may be identified with R~1, Show that
the boundary orientation agrees with the standard orientation of R*-!
if and only if k is even. Symbolically, we may express this as dH* =
(__ l)kRk— 1,

* Assignment Reflections (Sorry in advance about the deluge of oriented linear algebra....)
How difficult was this assignment? How many hours did you spend on it? Which problems
did you find helpful?



