Analysis ITI/IV (Math 3011, Math 4201)

Solutions to Exercise Sheet 13 25.02.2010

1. Let ¢1(r,a, ) = rcosacos 3, pa(r,a, 3) = rsinacos § and p3(r, o, B) =

rsin 3). We have
©*(dy) = dps = sinacos Bdr + rcos acos fda — rsinasin 3df3,
and, consequently,

©*(zdy) = rcosacosB(sinacosdr + rcosacos S da — rsinasin 5df)

2

= rsinacosacos? Bdr + r? cos® acos® fda — r? sin a cos asin 3 cos (8 d3.

. Let wy € QY(U). Since wy is exact, it is also closed. We conclude that
d(wl N (.UQ) = dwl N wo + (—1)’@1 N dWQ =0.

Since wy is exact, there exists a differential form n € Q(M) such that
wo = dn. For exactness of wy A we, we have to find a differential form
€ Q(M) such that

w1 A wo = du.

We choose p = (—1)‘w; An. Then we obtain

dp = (—=1)'dw; A 4wy Adn = wy Awy.
~— —

=0

. For each i, choose a countable set of rectangles Q, Q%,... such that
4iclUg;
J

and

S (@) < QE

J

Then the set of rectangles Q; is a again countable, we have
UaicUe
( 4,3

and

ZU(Q;) < Z? =€

1,J =1

This shows that | J; A; is also a set of measure zero.



