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Reminder : Course Evaluations
Goal : generalize the notion If-

-

perimeter beyond sets withCf boundary
.

Def : Et Bred has locallyfinite perimeter if
-

- locally finite wer measureme
so that equiv to

d29)
↓ 209 =S9QMEs10 ·T(=St

IR9 CR9
MES
-ES.T VT = C(R&; /Ra

We call ME the Gauss-Green mesure of E↑

satisfying (i) and (ii)

"shrinksnicely" to x



The perimeteralEis
P(E) : = /MEI(Ira) .

Bed
The relative perimeter of Ein F isPETF) =MECE) .

B . If ERP has CF boundary,
Me

= VedH9 (GE
I

outel unit normal

Thus PIE) =H
%
KEY

PlEjF) = 19 - (6EF)

Rank : By defn, VTE SECRIR9,
J.TIE = STOMEIRd

=>often interpretMe
= -VIE

las distributional gradient)



Pop : Et Bind has
-

finiteperinter
,allKER

compact ,

supEEX .T :TE ((K ; 19), ITIBo

Eact : ((IR; IR9) is dense
in CcCIR";/@ w

.

r
.
t

.

the
inductive limit topology

P : IfE has locally finiteperimeter

supEEX .T :TE (ECK ; 19), IT B
=SupESMETE(K ;R), IT
=ME(k)< + g



Now
, suppose that , XKIRA

compact

supEEX .T :TE ((K ; 19), ITIBo

Define L
:CCIR;-R by

<,T) = EXT
By hypothesis , & Kapt ,-Co
S

.
t .

<1
,
T) = IIT/l0[K

Thus
,
if EThSue

,
EFinSmeN

ECI(IR9; 1Ra) have same
limit

,
[L

,
Th-Tm] 0

.



In this way ,
2 can be

extended by density to
E bounded linear
functional on CERII9) .

By Riesg-Representation ,
E has loc finite perimeter. T
-

-

Lower sericontinuity
Def: Given EEnSneinE Bird,EEBRd , We

convergestofally
lim&K(EnGE))= 0 FKcpt

IKN/EnDE)l



Rank : Note thatEnBeBird
and EEMIR(IR9) it is

possibletha
En'sE and

However, there

always exists FEBpd so thatIEDF1 =0 , so En F .

⑳op : Given GEnBnen-Bind
with lo
S .t.thite periment
En'sE

,
limsupPlEn ;k) Kapt,

than
(i)E has locally finiteperimeter
(ii)MEn-ME vaguely(iii) V A open, limngPlEnjA=PlE



Rak : If A open and
# has locally finite perimeter,Riesy Representation

1

P(FjA) =( =1(x)
=supE(u+T) : TECcA ;Ra,

ITIEB
=supESoT :Tec ;Ra

,

ITIEB
· NoteThat TECG(A . R9),I

, Ent-En
PEn ,A) T*



For
anyKFRS.

Thus
,
VTEC(K ;R9) , ITEl ,

51 .T1FPlEn;Fr)+ o

Hence
, by prevprop , E has

locally finite perimeter, so (i)
Now

, O and previoususingAuman k gives (iii)

① A =R
&

Finally,
Imstr=S



[Y(RRaBydensitentr
vaguely #

-

Approximation of Mevia convolution with
mollifiers...

Warmup :

-

tix EEBRd
, peCI(B ,; 20 ,to)),

even
, Sp = 1.1Pq(=dpt) .

(E5pe)(x)=ape(x-y)tz(y)dy
= pelxydy



h
:=EXPE

↑

:in
0

From the picture , wegness ...
V(7edpa)(x)VE(πjE(X)
We expectt...

SIXLEPpaSIEKyet : distly, E)< 53

~ = P(E)



Rop :If EEBie has locallyfinite perimeter , ther
· Vetpe)=MeTps Y Exo
· Ve +pa)29-ME vaguely· IV1eSpel 29-Mzl vaguely
Ef :

By equir formulation ofGauss Green measure,
Ply)

M=*Pa(X) = Sy(drely)
=-EVpa(x

-

y)dy
= - V(1Epa)(x)



Remaining bullets followfam Max presentative .
↳

Lemma : If E
, FEBRd-

-

have locally finite perimeles Sthen su do EWFand EnF
,

and fr all AtReopen

PEUFiA) + PlEME;A) =PLE ;A)
+P(F;A)

Of: Define Us : = 1 EPPE
us

: =

1f5PE
Than

,
in Liac (a),

UgUE-1Ent
WE
-
UstNe-UsUs-1EUF



Furthermore
,
FAGIRO quen,

bounded

&VfgUs)/EEnel + valDra
Swale(l-va)(u) + (tuelled

Ladding
&Us)/+SNwaIENusHINes)
Since A bod

,#apt
unir vaguely

#KcptlimsupUn(k)= (2)
n->x

lisNusNeNuHIVE)
=MCA) + m (# )

=PlE ;A) + P(F; )



finish next time i








