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1. Let A : Cy(R") — R be a positive linear functional. For any compact
K C R" let
Co(K) ={f € Co(R") : supp(f) C K}.

Prove that the restriction of A to Cy(K) is bounded, that is, there is Cx < 00
such that
G| < Cremax | F(@)] for all f € Co(K).
e

2. Let f; € LY(R"), f; > 0,7 =0,1,2,..., be such that f; — f, in L}(R").
Define y1;(A) = [, fjdm,,, when A C R" is Lebesgue measurable. Show that
f; — fo weakly.

3. Let g; : R" = R,j =1,2,..., be non-negative continuous functions such
that supp(g;) C B(0,1/4) and [ g;dm, = 1. Show that if x is a Radon

measure on R" (that is, in the o-algebra of Borel subsets of R"), then the
measures fi;,

MJ(A) = / ¥ gjdmnaA € BO’/’(R”),
A

converge weakly to p. The convolution p * f is defined by

px f(x) = /f(x — y)dpy.

In the following X is a compact subset of R" and M is the set of all Ra-
don probability (that is, u(X) = 1) measures of X.

4. Show that d,

d(p,v) = sup{| /fd,u - /fdl/| : f+ X — R 1-Lipschitz},

is a metric in M. (f is 1-Lipschitz if | f(z) — f(y)| < |z —y| for all z,y € X.)



5. Show that if p;, p € M and d(p;, ) — 0, then p; — p weakly.

6. Show that if p;, p € M and p; — p weakly, then d(p;, 1) — 0.



