
PLAN of the Course

1) Preliminarie (clculus + monre theory
Radon measures (20)

1. Hausolaff measures
S

2) theory of distributions (Schwartz 150)
3) sobouv spece (Sobolev '30)
4) gearctic measure theory ; BV functions

REF
·
EVANS PDE fer preliminaries & Soboev specesI

Real Analysis
- as/HurdorffFOLLAND I disteith-

· EVANS-CARLEPY Fine properties.

Fee the information at the MOODLE PAGE !
&

Feel fee to ask questions /directly , by email,
o to ask for one office-hour).
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.

SPACE Of TEST FUNCTIONS

VEIRN I open set (it could
also be IRh) VE if

#is compact

C(0) = [7 : U +1 continuous Y and ICI

em(u) = [f :Ver Defeel() Fa =C... antN
(4) = xi+ 22 + .. + am [mY

20 ,510) =4776(f(x)- f(y)) = C(x-y) =x
,y +UG LIPSCHITz

FUNCTIONS

20 .<(0) = If FC 1f(x) -f(y) 1 -C(x-y(d ( x
,ye vy

oxC) HOLDER CONTINUOS

(V) =Ef KCV-compact 7 Ck
, E

(f(x) - f(y)) =(e(xay) Xiy =k)



bef f-e (V) C = lipschitz constant of fizupf

fee (0) C= Hölder constant
=

X= y

=G

obs feept(0) =>Fee (IRK) LIPSCHITZEXTENSION

d hich that E = F on i
of f

Leveral Lipschitz extension Let Cf the Lipschitz constant of f
f(x) = min (f(y) + Gly-X1} is the mullest exterior
2 Yeu

En(x)=max(fly)
-cly-y

&

Also true for Hildes ( by Ibadoivity of concore frections



ASCOLI-ARZELA THEOREM Compactrest
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eo(k)= 12m(k) define a secuirame IlfIlm= sp Il Dellam20 (a) = m
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NO NORM !
(ek) , da) is - Complete METRIC SPACE ( NOT A
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Ob : BOUNDED SETS ARE PRECOMPACT
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UGIRL open f : U + IR

appf is a trelatively) closed set in t (supportof
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if fis continuous suppf = dxtU f(x) +0]
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indeed if fut (c(V) and En-> f unfermly
in 0 (rot is In-Allo=M1f(x) -f(x) +>0)

then fee(r) and f=0 on oU but in general
I has no compect apport !
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f)fu(x) = Ge fu(x) =C (B(0, 1)
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"DUAL OF THE SPACE OF DISTRIBUTIONS"

C(V)=7) sp concetto

obs m20

1.
SPALE
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|x(z)

n"gam(u)
im e(IRM) there No ANALYTic FUNCTIONS !

e f(x) =I
N ||| frei

e (U) is not a Fréchet space ! It is an INDUCTIVE
1 I MIT of Frèchet speces

Non MERRIZABLE
We put one (U) a topology V : Sch that eg(U) is a
-

HAUBDORFF LOCALLY COMPACT TOPOLOGICAL SPACE

7kCOMPACT zU sich that

fu+f in C(U) ES tippfu , appfk
AND 11Dfu-DEfIlo -O Fa


