Math 8602: REAL ANALYSIS. Spring 2016
Homework #4 (due on Wednesday, March 30).
40 points are divided between 4 problems, 10 points each.

#1. Let K be a family of all closed subset of [0,1] x [0, 1] with respect
to the Fuclidean distance. Show that K is a metric space with the Hausdorff
distance

p(A,B) = max{maxdist(x,B), meaéidist(y,A)},
Yy

€A
dist(x, B) := i — tc.
ist(z, B) min |z —yl,  ete

#2. Show that in the previous problem, the metric space (K, p)
is compact.

#3 (Problem 63, p. 138). Let K(x,y) be a continuous function on
[0,1] x [0,1]. Consider the metric space (C([0,1]), p), where

p(f.g9) = max If — gl

Show that the family of functions

Azz{m):: / K(z,y) fy)dy: e C(0,1)), %{mgl}

0
is a precompact subset of (C’ ([0, 1]), ,0). Verify whether or not it is compact.
#4 (§4.3, p. 147.) Let (F, <) be a filter directed under reverse

inclusion, i.e.
F1 5 FQ <~ F2 g Fl-

A net < xp >per is associated to F if xp € F for every F' € F. Show that

F — x <= every associated net < Tp >per — T.



