
CGNS) p
+== fe w+P(RY = fe (

**
(m)

-

(GNS) n - P

Ilf/lpx = C(m
, p) 11 IDF) /lep -

Mo Observe that we may reduceto (IRY)
Assume we prove GNS) for PECE(IRM).

Then f-W"P(IR) -> 7 PRECIRL d + f Im Wip

IlPm-Pulla (M) -Dal p
Don is Courchy in LP(1DM)

=> Pr is Cauchy in (P *

(RM) =D Pm + f in LP
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(IRM) and
he pass to the lineit in

2GNS)

② Lemmo het v
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viz0
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by induction on v >1

m = 2 Frbini TonelliM(2) m(x) dxx lilly sillhellise

us 2

Jas-- - Untdx
=SamundxjMmm(Rh+ ↓

· Holder Pr=Pr=

...ungeneralized Holden)-un
=> llumallicinusin dx]] use intective exception[

on

- ImmillisrusheInSinox



③ stout per p =1= 1x =
1

-
1

-

1 M

( ↑ coincides with the Hilder conjugate) -

↓ te (IrM) ↑ (x) =(xt)dtit

IPdt)lobes not depend on Xi !
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④ p> Tolej1(qVeeCIM)

ID(d(x)(r) = v (q(x)/V
-
ID& (x))

apply (GNs) to 10(X)/V p=

[PIXIUPMI E
(Holden) = r . IDPillp . IlPr
* =( = (-)=
.-1)==p

= P+

Ildllpk = P ll Pp . B-



#pen Il PU . Il IDI I
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· choose= Plein11=11wi
wir <Ra) e (2%+(IRL)
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Wa<ph) 2 Lacur (IRM)

&
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IN CONCLUSION :

, WIMR) < L'(IRU) factor continuously
W .

"

(IR") 4) L* (IY)

ex f(x) = eg/tg(1+))4(x)
TECRY) -G few ma

f(x)E/L*CIRY)
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COROLLARY 1)UzIRM WEP(U) & WEPCRM)
-

since WP(N) Il . Il.. e cr)
Il : 11

1.0

↓f + WE (U) Ilfllpk((m,p) Il IDAIllp

2) If V is bounded -> ft (PX(V) => ftLP(N) # <p
*
(by Hilde)

↑ <p
Ile* Ilok · In S181 = Ile "Il pa ·

(0I"
1%

↓ = 118lp .
IvI

(Ill = ((u , p) /IDAllp .
IVI e <+

-

unally called
3) For p= q Il fllp = C(n , p)IIDF10 101 ( POINCARE TYPE

INEQUALITY)

in WEP(U) /Ells
, p
is equivalent to 11 /Dell -
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-
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REMARK
Case p= 2 Poinca type inequality and first eigen
value of the replacian (with Dinichlet bohy condition)

p =&IfPdx= IDERox Et Was

RAY LEIGHT
>

QUOTTENT by density

-in (minimals# Cu

↓Preu
#0 2 #fo

U

- ~-

if U is bold f exists--

& -

② If 7f-W4U) which relizes the infirm &
-

there If solves in the sense of distributions
-

&

- Af = Ert in U



Assume 7f-W20) such that

I(f) =MIV)=min,mini e
j

ht b+ es(u) f + 24 -w! (0)
By minimality of f 1(f + ep) = I(f) # ER

I(+)
=I(4) 210 2I so Eco

= [(7+ 4) -E())=SA [SIDE
+COPPIR-SIDER SIfU j

=ARTEP2+P [AP
+ STSAPJIAP +28 SAP /0%.04 +

J j

-DIAR-2@IDER Jf .P-2* /DER/IPR]



= sispR [CARSDE-DadX- SIDAR (7 -dax]+ ( ... )
L

0
p

Il

I ESlep

#) [SDf .DadX-E(fax]+E=S1+sP
-

- E IDEE11 6112
line 2 (f +>4) - I(f)

= [PAD-SAA 117/l22 llf+sPIR
258
-

E

=0 (d + C(0)

& satisfies the (MI) =D (Df . Dadx =17dxp



=
- JA . fax = = (f -ddx + p +eg(0)
~

- ATf(d) = 17dx
= f satisfies in the sease of distributions[ - DF= If FEWERU

-

-

↓ im sare weak serse" f=* on GU.

I is an eigenvalue of the laplace operater and
y

I is the associated eigenfructions.



2) I is the minimal among possible eigenvole
if 7 gew() with - Dg = Xg

in ~ inthe 12 In7) XEIR sense of dist-

Let x such that 7 gtW. (0) - Ag = Xg in the

seuse of distributions.

=> - JAdgly x)pgdx + peeg(0)
j

↓

+ SDp .Dgdx = X(agdxPe (r)
W

U Week j

↓ derivative of g

by density & Dh .Dgdx =
x Sh - gdx +htwa(0)

eto)1.112 .
2

= w. (0)
taking h = g =



SIDgRdX = x Slok dX D2

U

the best constant in the "Poincate" inequality in it is

[ the reciprocal of the minimal eigenvalue of the

Laplacian

inf [c , 7 few(0) - Df = 28 in U in the sense of distributions
I

= inf
--Wor LIP= (E) = best conteti

in the

Princare inquality
-



Theorem (MORREY)
Let u <p +o J ((m,p)
F f-W"P(IRY) -> FELO(IRY) Ilfllo = C(n , p) /Ellwhp
and for a

. e
. X

, y (f(x) - f(y)) = ((m , p) 1) IDE) (x -y11
-m

So up to choosing a representative we have that

f WYP(RY) -> feLOCIRU) +28, 1-F(IRM)
obs

WIPRE LOCIRU e yo, 10 tcira)


