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Thm :

Suppose F, GEBV ,-

Frig ht ats , Ects . Than
V - -(a(b + x)

Fd +SGM=MG EaG(a)

We will saythat EErBroanysatisfying (i) and (ii)
"shrinks nicely" to x



Gar : Given FEBV, rightcts
and GECEIIR) ,

F(x)G()d2(x) =-G
m

this is the

weak derivative
.

Radon Measures

Thm : Given a Barel measureu,-

for all EEBird ,

u(El=supEu(k) : KEE
, Kcp+3

Furthermore
,
ifw is locally finite,

u/El = infEr(A) : E-A ,
A openg



We proved in c= 1 in 201a.

See section 2 .

4 in Maggi ford1 .

This theorem ensures that the
behavior ofran open /pt
sets comp determines
behavior debly alBarelsets.
Similarl

Y
the

behavior of M integrated against
-CalR")campKelly determinesbehavior on all 27u) .

Thm : Ifa is a locally finite-

Bore measure on Ro
,
then

Vu + (F(u) , ][213ken =Cc(R9
St

.
lim Slk-uldu = 0.
/modu =GbyDing



We proved d = 1 in 201a .

See section 5.
I in Maggiford).

Rk : Given two locally
finite BorameasuresM ,ran

Rd and

Jude = Jud FutC(IRa ,
then u

=V
.

-

Given a te Barellocally finemeasure u an Rd , it
induces a lineal functional
un [CR9] via



49)= (9)=59du9 +(c)R9)

Basic Observations

①L is positive , 9= 0 =< ,978
#
② ismmotore ,9, 192=<L

,
9
,
7= (2 ,92)

③L is bounded that is
,- 1

for
any

m>, KERd <pt
sup5(2 , 9) : 9e(IIRa),

191m
, supp(9)*3 <+o

191 = SP19(x))

supp(9)
= 3x : @(x) = 03



In thesase I= Lu ,
this

is brunched b
g Ma(k)

+&
.

④L is continuous
,
when
-

[IIRa) is encowed
with the following notion
of convergenceCcIIRQ L

9n> 9()9n -> 9 and ]
Kept Sit.
supp9n , Supp9 =K

"inductive limit topology
1

Emk:>

Sketcha large
<L
,
9n- 9) = Eu(X)

lim <L
,
9n-97-0 .Thus ,

no



a)
,
1917m,

supp(9)K .

There exists Nt[c (14)
5. t .
4:0 and 4= 1 on K

.

Mrysohn's Lemma)

Than <
,
974)

,
so

L is bounded
.

=

The
previousdiscussin

not

showy locallyfinite Bal measures
include a monotone
(bounded) linew functional
on <(19

.



In fact
,
Ria53 Rapthm

ensures the Converse
is true.

-

What if u is a locallyfinite signed measure?

than Luis a bounded
hear functional on Cc[R9

,

since

sup5[m , 9) : 9 (IIRa),
191 =m

, supp(9)
= (3= M(al(12)

Riesy Rap Thm will show
that all bounded

,
linear

functionals on (IRA) wrise from



signed measures in this way.
-

Lastly , Ris 53 Rap will give
us a

way
to define

verfor valued measures...

Befir is a IRm vector valued

locally finite Bold measureif it induced a bounded
linear functional anC(IR9 Rm) .
-

-

Need one more definto
state theorem. --



Def : Given a line
functional
2 : CaSIR9; IRM)->R

defina it total variation by
· For AER&open ,
14() =supE(L ,

9) :C(AjRm) , 191*B
· For EFRO,
ILIE)= infEILI(A) : EEA

, Aopen3

& If L=+du for
+ = [im],

fithtu) , e locally finiteBarel measure , than for

9t(c(RRm),
< , 9) = 39 · for

Rad



WhenL is of this form,

IL/(A) =supES9fdu : n 3
winfact , "= "Since

CIR9) dense in
fe (7(u)

So 12I coincides withfldr
an open sets; by outer
regularity &

it sinsicles
for all BoilSets .

total variation
- afsigned121 = Ifldu = If dul. measure



Thm (Riesy Representation)
-

-

Given a bounded linea

functional 1
: Ca(&12) ,

(i) 12 is a locally finiteBor measure on #&

(ii) there exists R
&
- Rmgimeasureable with

lg
= 1 121-41 .2 . and

<
,9)=gl
for all &eC(R9, /RR) .

Note that geLioc (12) ·)



In the case m =1 , we sea
that

any bod, linear
functional

may be expressed
as

<, 9) =39
V : = S

this is a locally finitened measuresig
Ut = 139= 13d(2/
u
-

= 12g= 1
d)

=


