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. Let (X, p ) be a metric space with {x,} and {y,} two Cauchy sequences.
Show that lim 57 (x,,y,) exists.

fn—rooc

. Let (X,,7;) and (X,,T,) be topological spaces. Show that if Y < X, is connected and
f:X,—X, is continuous, that f(Y) is connected.
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. LetUcCR"be open £:U-R is said to be Hlder continuous if for ¢ > 0

sup [f(x) = f¥)| <o
X#Y x-y|*
Show that if f is Holder with o > 1, that f is constant.
. Isit possible to solve |
Xy’ + xzu + yv’=3
wlyz 4+ Qxv -V =2
for C' mappings u(x,y,z), v(x,y,z) near (x,y,z) = (1,1,1) and (u,v) = (1,1)?
. Show that every closed and bounded set in R" is compact.

. Show (a) f;" sin mO cos m0do = 0, ..
(b) Use (a) to show that bounded closed sets in L,[0,21] need not be compact.

Lebesque.
. Suppose that {Ek},{.l is a sequence of '{neasurable subsets of [0,1], and that

m(EY=1,
Show that m(f\ E)=1.

k=1

. Suppose f,& L'AL~ (D), I =[a,b] with f,—>f in L' (I). Suppose that sup ||fk]| <
prove that for 1<p<eo, f € L' M)NL" (1) and f,—f in LF (1).

. One of the early triumphs of Cauchy was the evaluation of ,f sy dx, by means of
the complex analysis he developed. Show that this integral equa ST.



