
BASIC DEFINITION

let (X, 11 . 1Ix) a Barack Space

( , Il - Ily) a Barach prece

X2Y as a subspace (vectorial Abspece)

2 : X- Y is CONTINUOUS EMBEDDING
xX

if 70 FfeX2Y liflly = CIAIX .

I is COMPACT if it is continuous and if
for any sequence frEX which is beneded

(Ilfullx = (n) 7 fri subsequence and gey



such that fri +g in Y /If : -gly +o

ES 1 SPACE OF HOLDER CONTINUO US FUNETIONS
-

U bold oper

Recoll that if f : U-R is uniformly
continuous (that is Esso 7030 wah

that (x-y128 fa x
,y +U => (f(x) - fly)(2)

there I ca be extended in a unique way
to a continuous function in

U

.

(let X+ &U XnEU Xn+ X => X is Cauchy =>
f(xu) is Couchy => f(xn) => y y := f(x)

y does not depend on the sequente!



e(0) = hfECCU) Irchtet 7630

Il 3X
,yU

feeo(V) -> - is unfemfy continuous ->

F-C(V) f is bounded-S

Ilflloa = /Ella+
(10) , Il . 110,a) is Barach -

Let fu be a couchy sequence in e(0) , Il . llosa
* Ing n

,McMa@lfr-fullg@f_Aufu(3)



by① fo is couchy in (((V) , 11 . 110) = futf
im e(u) (Ilfm-Allo->o fee())

since 11fn-fla = up (fr(x) -04 + 0 = fm(x)->f(x) *xz0
Xzu

=> fee"(V) (lfu(x) - fu(y)) = C(-y)d (
(f(x) -+f(y)) = (1x-yk

by ② (fm/(x)-En-fm)(y) ! [ & Fm
,

m = a

(x-y /
d

-> sendingmet-f)(x) - Am-f)(y) -2 Eran
,

1x-y1a
=>In-Eleon + 0 . (e%90) , 11 . /10,a) is BANACH



(e ,
11 · Il
,c) < (e(V), IIIla) is Continuous

since fee(u) -> e el)
IlAllo Ilflleo, a

MOREOVER the embedding is COMPACT
.

*

Ilfulleo, a =C => Il fullaC

1 fn(x) - fr(y)) = C1X-y1d Fu

-> Ascoli Arreto thur fni-f unfurly
that is /fui-Ella = up /fu(x)-fui(x) -> 0.

X+ U

ERxUI(x-flyx.



Finally (90(V), 11 . 110, a) -> (2990) , 11 . 110,8)
is compact FBCX

& + ep(0) = f + eiu) +B

Indeed=-(x -y |
a

= (auu)-P.
therefore Il Ello

, B
= max (1,on U-B) /Allo

,
a

is corlOre immersion -

nuos)
-

--



Let us prove it is compact
-

fn + 20/0) Il fulleoa - C Em
.

=> fu-f up to subsequence in (e(0) , 11 . 110)
fref pointwise f is in 29/0)& B(0)

IIn-fm)(x) - (n-fm)(y))=1

(x-y18

fl
In is Cordy in C(5) ,

11 . 110 = fr is Cauchy in2 (0)



Es 2 Distributional devinative of a
characteristic fruction of a. E' set.

ESIR" E open bold of casset

XE-LICEU) IEl = [10x =uXEX XEXE
↑TxE(d) = - 0Pax =-(S↓
component by component

- - (SQUEdAnt()); = -SQUEdChliutergenc) 2-
-Txe = (indistributional Leuse) = -- VegetdAM-1



M

*e is a vectorial figued measure supported on

DE and such that it is absolutely continuass
with respect to 741 with density-rE(x).
(1-VE(x) = interior normal at x toE) -

Ex 3 Distributions withsull derivatives on
-

intervals are constats

Tt D'(a ,b) T (4)=0 + Pte(a
,b) (, b)EIR

T'(e) = -T(y) = 0 .

observ . if de es (a ,b) withSp(x)dx= 0 =
- 4- ele ,b) sch that ↑ '(x) = p(x)

(sufficient to choose 4(x) = &* (t) dt)



Let + - es( ,b)Son = 1
En pee(e , b) P-↑pdx = Ez29( ,b)

SECHolt=0
-> 7 Wee, (a ,b) w =

T(w) = - T(w) =0 = T(5) = T(4) - T()Sox

=> T(x) = TH)x Fate (ab)

-> T is constant
T
= c - (C =+(4) ·



34 Hausdast weare

7 : IR"-IRK S
.

that

x
yap

X , y - IRm
Then FA EB(IRY)
7 (f(A)) = C'(t> (A) -
-

(tS(f(A)) = Sup (((A)
(ti(A))= infW Si iomi) & (a) e ViEi Y

diseEi

↳ inf & ws Ei (dianti) AE ViVi f (A) Vif(vi)
d

Es Ei= f(Vi), diemEilj

me restrict the class where computing the infinum-



I
dian Ei = diam f(Vi) C . diam Vi

Ei = f(Vi) A Vivi= inf lasdimenti I diamVid 3
I M

(Note that this imples
diven Eiza]
AWiViEinf(WsEiiamVi
diamvi =/Cy =

=

CS (to
,
(A)

It (f(A)) =C Co/(*)
d8- 0

(ts (f(a)) = C(E(A) .
B


