Lecture 18
Theorou (@\%%-P(e/c\/\e\/)

H Mbod spae Fhae W fe T Xt geHt

'&(%]z (*ﬁ/%\ ) \f x et (H)

Quwh WEh,o = Ul
Rewnar K . The Kf(e\/'\oos Theotewc %\\ses Q Yepvese\/\h\’{o'w

o/% ol eleweuts OS ' \’\meo\}or, H' an be \&w‘\’lgiw\
Wwith M oy we aw se xow.

DQ&’\M(, é"a (x):= (x,9) , ¥ xelH
“Theovew . H Rilbert Spece . Comaider Tl wapping
TH CH - ! TaY = Qg% , et Then Ty,

s o bigechom  owa Y BEF, VWozeH,
ﬁ-) _\H s amtilimeon (co'\n&u%od‘e-lémear):
Tn(izﬁﬁ%) = T Tuy v Tz
2.) TH S am isorvvnej\'u\ i \ Ty YW = “"\\“H/ v%eH,
/\Dfoo%. From The Riesz - Tréhet Fheovewr it 30\\0\»05
Twat T, s o \OR’QQ_E\'{OM s\ s ow
‘\%WQ%"”&' Le\' os o That TH 'S aut Limean
Ty (& -
\/xe\—r( \z%é%g‘s; :{f&?;@i 2) =& (% B (+ =
oy Agrg=e) = ) T e (%=)

= gkﬁyﬁé {2t -
Weuee T (d\{\k@%) = 'DTTH&)&T’F: -2 ™

Dima. Ty > aw ‘\sowe‘i‘wa we e defiue o R
T go\\OW(/\/\O‘ \Mm ey~ K’Yoo\uc\T j



(THO(S; g 7") .
W
((&MCSQ On QKOs )
On M we \owe The imduaol  wohrm \\g%\\: (&‘hg‘b)
wwde s Mgl =8N H s e Hiled e
20 wmgete w.rt. (g = K s wmplfe W
\\.((H‘ | % H® s a Hlbat yme.

%%) Abuse 0% \qoj(off\om ‘ \-/\\ =K

( Obsaxve: T, R —> H' is am omtilimear {sowetric
(somov phisme )

E xampler . 1) H =R o Ty 5> “)!

|

'S &X\meo\ \D\() TH‘% = S WA T %%(‘5) (» ‘{)) Zx”“ﬁm
2) (X a7 /a) weansYe pace  Quol M—LZCX)

| Tug = Gy wi Q5 =(%,3), =H<*><z>f*>4“

K
Now we s\’o&uﬁ +hwe  duals o'} QP/ 1£P & .

T\ne,orewx. Assum\@, 4_5‘9 0o Ny :Lés\g o %uc\/\ ot

A

il 4 %\: - A (q oy aole ex\oomeﬂ'% P)

—Y\I\Q,uv,

1) I a- (Qm)ef?q} thew  Ux-(¥m) e £° e seqoua
[mem) e ™ Deg;me:
O S LaAe A O W ox=(xm) € €5

M
Thew o« @ aud Wl VU



~2/> e %e RE)Y dnew Them evists o umigue e @)
on Yk J&; ?& &zfimeo\ m (A )

) Dgob Wems  4) owd z) e chm%
Tp R (Q?) é&%\meol by T (o) = %O\

\OLQ\ € €°‘ S Q \'\Meo,)(- tBQ(W\Q"\"uc \swovp\(\\$ﬂ'¥\ ]

le¥ us  show  Thak &0\, s well defivadl Ol

69\ e@P)\ i AVX:CKM)QPQ;P
' ‘89\(*) \ (Q) l _2— O Xm \ = —Z_ \Qm‘ﬁﬂq\
m=\ /m=l

T @mrm)
oy Ksldex's imeq. il

c U 0q \\x\\ \oe coune. 1‘)_\+$=1
Se ’A\ iy well Sefimed  awo l &of‘s) ok, \“A\(Qe/
N xe £° W \ \af,
€ QJACQ_, oo ‘ %0\ % )( -k/ 2\ Ummé co/Y\\J .b\n\cb O..bS com\)

é&(d\X+P%) Z Q‘m (DLXM'\'POQM) ‘&Z&mxm’\'anm%m

m=i
= d 8/0» (x) -+ % &Q (‘t
St e /\-p S ow \sometzic \s.Qrw\or@mym W
®u write | By shue o} woldiow (Je - o
AEP € s Im poxRawlar, («Q" =
( L Aoy
¢ As

o3 P=% . Tk mappiano, 1 ° L+ —%@“)\

& > %0\ q&e{(\mex,\ m o () s well &e%&u&d

v e d e @%) ), Hhewks to Holder's
ymeo,. O \368—0‘(& we ook \\%o.\\@%)l e,



Y e he Showm - “%o\\ = Hov\leg_ | O

o
Thae \M‘()X)im% AvE g o SQW@T@Q ot i+ com
Yo showm Tk T, s met omio

Do im the Wose \906 abose of. V\d'a\'(om) we

COM omeu& Wte 2t c @)

LQ,U\AW\,O\ . T\'le, V\«Q,\op\'mo} T d {'L —> CCO)‘I suc\r\
Tha v loe = 3& j it ff&(x) =5;( Qo %
Y x= (xm) € GCo s om isoweTuc iSofwawV\/\isrm.

Similor  resulfe  hold fov  LP(x) gzpea
GNQM (X, /M/ }&)oo Wwmeow svye Jy‘()aca it M
Q-_gi/wl’re ( X = ry(;)—iEm , Emem l/’*(Ef")ék)/
Lf’q < = SUC\A “\'L\.OJ'“

- 1

for  azecen

4.
P

o Thwe Wappimg T L—q(x) "'>Q—?(7‘))i
& —> &Q% with  %(§) = ng}a«)g(x)o(/*

o\

s o isewetrc (sswovripm s m

NaToom - aQa=¢ AL A2 -4
go) 60Y 4P A )P‘ \sug have -
(LG ) = LP(x)
«®°)" = 2
L(x) < (L2
’eo_ & CQA,}\

Col = 9 1L



Rea\\ e \\‘DQV\%(\’% ?Yimc\'p& i %OY é’omCﬁoMOJ/:
K novrmeol »pa , WX deuse %u\ospouz o} X
fo e W' Y AL e X! extwsion of [y
1) ) = fw ), Yeew

2) W (\X‘ =\ fwll,

Exocise . Gomsider W =R owd e svbspace.
W= %(xi/o)/ xie@;\ ~ IR

R "
W
X1
Comsiden éw W — (e , ée,x(mw\ \Oxﬂ/
&w (XJ_ ) = 2?\1_ .

2) Show Fhak {,, e W'
Z\ Co’W\()o\'e_ \ ’%\p \\\b\
5\ (omsFuck oM extensio (TXOM“U om (R
(M%“@w = Moty fw ) = (o), vieR)

Solotiowm | ’L> }?w s limenw ; jw (o(x,_-e’g%&_)_—_ 2(d‘&,+F3‘)
= OZZ}(,,_—\—{QL%\
= &}y 0n) 1 8 o)
Qi W = dim (Q = 1 \hew @ Oy Giveonr }omc‘r{omai
M W s olse ooumdwl =5 ())\x/ ew'
2) W=® i o Hilbat Spoe | A0
%w (vp) = 2x¢ = (XL)Q)



Ao bsﬁ @\Ies%—?\(e’c\’\@\’ )Y\(\BOYQML} 1\8@)\\“;\’\9\:@,
5) RT is o Hilber span, by Riese- Fredet
T Neovew , iy & e(@z)\ (> o} The Jorm
Y (e, w) = (Gooxed, () 8) )| Yorx)e®
We wowd oue exteusion 0{- &W(\CL)=CM, &)—fof
/}IC&\) Xe ) = Axy + f;» Ko
Ton oyder To howve gx (v, %) = ?rwc*\)/ Yx, e
= &= 2
Dima \\8XK = | %y\s()\\ = 9 we.  Wost howe
W Riese-Fedet 21§ 1\@7/)‘ =\ (2, = o

Wowe J = Wl =2 -—'—u—bcf* &2 F=O
S0 %x (s, ) = (Cxoxe), (&,0)), ¥
The  Holam - Powadh ~Threovem d?ov Narrmeol < paes
K wnovmed Space W < X %u\osvsmz, &‘& X . For
Oy gw e ' Yhexre exists o extrucion gxex’
of dw  ( 4ew)= fo ), Ve R =T
Conse quancos -
Theovom 1 . K vormed, npace, X #90b. The
2) Vxoe X 3{ex‘; \lﬁklx‘:i auol &(Ko)z\\‘&o\\x_
2) Unoliy = pd [§0ra| + fe X' Wl =t¢
’b> \/x,s%e\(, x+q , =X gex‘ : jcx)#g(by
/\)(90%, ’)_) Considor o0 ] ckef(me,
WU = Spixek = 1Awe, Ae ¥}



Defime bho (Aol = Alixolly, | YAew
\Do) C)m\sfwc\—\‘ov\/ (f\U is  limeakr on W owd {WCXo): ”*°“>c
| fwheo) | = VANwol 1 = TAL Il = [ Avoll

ol Mlfwlly, = ¢

“Thaw \o% Mol - Bouwadt  theoran =S e X' -
Wl = THw ( =1 owad %x(xo);;w (o) =ll%o|

T"or XozO ) oy %omc\‘imﬁ QQGX\ . \&3\\7(\;L :
reXishion (o) =0 = loun, .
2) vgex‘: CEN o= &
\’S(Ko) | & WEN Bxaly = Uxolix
20 lwolle is o gppee boumd Jor the sel
}l ($(xa)| « Qe X! S ohFlg= 4 }
Hs\reove)(/ \)t@ Vew ’L) X %e\((l [(X’Hx':i- Mucdh
Yhat %(Xo) = | ¥(xo)| = Dxolly
20 (\Ke\\X (s o Waximom 6wl we hoxe
SV 51 \Ja/(‘es)\: XQX‘ Y l(x"'L ):w.wxQ\gc\ao)\;gex‘,\&g(\ﬁ,ﬂ
= \\Ko\\x

”a\ Y oxxs = x-y Fo \o% VWew 1)
2 e X o NN, F At el 3(x-%%EMS\X-%i\;0
I
F0) - )
howe  F0e) -9@) * o
Qf»»c»(\/\ 3) T\»Q p{e\/&ovg — hedrewm show @MOJF\AW

oy Yo corm\pu te st Yxe X, Inm OlQC\L/



by itewm  2) We  howe

I x| = SV | §CO1 = woux | f}(x)(
*ex,upizt deX g

2\ For e X' we  haxe (W = dup | )\
\ % / % X! xeY:(\x\i:i

bot  im twis  come im qeuamd WUy is
& Supewum  aud wolm o wa ¥imum .
2) T X=H by Tk Reese- Fréhel Them
[ §\ o (s X Wmarimum.



