3.1

Lectore 3. Taols Frow Analesis

ﬂ-o‘ Dﬁciht+:0h of W(aK Lon\/cv/CnC.C. £10e ]

=256 bsle v spaces.. .

3 . Fro)aui—\es o  weak Cewversence - :

L" Dmcu- M(-HnoA a,,oplu[ to Dlh\ch(e{'S pmnc.ple

K(z F n:\:ﬁ _ (
4—- COm ou-Pv\cSS 'h Wak ‘l‘opo(vf
2 O\”lcv <mb¢dalm;, +heoréms.

50 . ,
l EEWms PDES

2- Véns ~ wWeall C.onv'tr;.{n(t Mcfhnls :Fbr hon\\ncar PDES

iy "—’b nAgd_{l~ Qm:\g T R /}enm(l, W ASSUmE Siup ‘z_
PR AT P TS
3—0— — L.n.\miuy s | L

p_f.:gm_tm_ LC'i‘ l S Tlr\c fzp_g_L__L_F_(_-ﬂ_—_). s the
)pue oL chu;,uc PP LT R Y, SPRE S R 3| i
Soch  dhat
i M1 Tdx <20 p o
\ ¢533dp l-&l<N P::no
The Lt:_h.u.m.h[:pﬁ 5 efined
sl = (S L3P dx )7

A ‘S(ﬁucnc( ef Funci-m;-f;_nmuf__s:tlr_u?;z +o i
Vet v - .
1S, <$H p—> 0

and  we  wedr. Has as 9.‘~——>§~'or P 2




- B AEY =t

|
H |

N%

S

1TTs1= S:(—S:'(X)k"l)zob() -S-/o)::ﬂt\f—’Q
The m}niw.}z:n/-.siégvenm g-n()(): Tlf""":f"\l (x=%) 44
y n LT(L6A1 ) dol Six)= & -1%].
*I act ~we  have +he Sm)< f.:.k_cddﬁ__mﬂ:t
NS 3l =(Seln 000- $x) T4 )P = (S, IS0 20 P =14 S
e S V. 1%red) L l‘?:s_m.
: u.cL)c-L"(mcL‘*(Jx.)cL(_a.) I<peg<oo.
T will 4ake a [arackcal appreach to wotivate Weak
o Suﬂpnc we Wantk Yo Ph S.mll)/ Measore a
Joantity (-?unchm) a vea|l wonld! m<+h,4 for! d»u/ +h's
e 2 -I—» _n, —t R
M(asvrcw\(w-l' = ’r('y") ‘
i Nvwber __Prebe W,,_‘,T' 4;1 % am mcasw‘ A,?
Tl'\c Frploc meos+ b( Lin¢ar +e make aM/V sensc
ST Lofa § +54) = alil$d +L(7) | )
I"g -Fé—l__r(_{)— a 'f‘/,?:ca( Pﬁbbe s et +uc 'pr..‘.
L, ()= S ;, dx o

m——

also nced "oy C)Cam,ﬂc, +o de+cm-.m< +he Valve of a Fumorsm at a

n'\-'wwﬂﬁf

Lﬁ(ﬂx)) M ) dy

} ;, L= f’ V"i/y_
)"yz. ] 7+X '

of R A e M2 Coutinvous -Hn(ﬂ Ly \“v

At Ly, S0y = S'C)«) | =( "F(Ex42Mx:
G B 7 ‘ . ; ; Jy g
™~ e \ 2
Y owmnatC | NV Lre (h "/. { €45y vies



2

L eaar I-Y— £ clP(n.) and: 7,€L1(Jl) wlwn ‘l’;
. Yhen
NS ;«dw S151. I?\dx-ll—s-ll,f 1\;1)L

H\ Woois Kuewn as H.LL{J.C;___LL_G.L.‘I;‘ Lf;m erals Zat fim

C )
é'ﬂi '*uwx,r/"ﬁ hw:.ré_; lﬂé?Vhl%f/-

-[h_(_e_t{_n__ I‘? L. \S OL Cevtinvors )mta» [od rra-l—ow LP(-Q-)
'
ano( lsP<ao +hen “Fhere  cxists. ;«HJ(JL) Jgﬁ" Svch

+hat S
ke ()= S -S-;—Ax

T\n‘s ) Kynswn 4s th ?{ v Z

D.L'{:A_‘DM“T‘M Aval SPaCe o‘F Ly(-(L) s ~H~c‘ sct o€ all

Continvous \mzar aFma-l-ors that+ act en L(./)—-) (yﬁ

/
Previobs HheprCim Yells, us Fhet +\~¢: dval 5,)4{4" o+ “{JZ./
! 17/ o W -L | = j-’
‘S | 5% ;‘/ub" .' LT "?; .-:- .ﬁ\,/ ;

i)c£ D g F;r 15P4’° a Seqvencc o fuacrioms &,

‘ W S'G'LI’[—‘%-') wAr, Hen g’ __E_LS' 3%
Smply 5 vf el D)
i &.dezé‘s S;A)s.
I‘F P—'N WAL *hat . Suwn)a._lua.ci +» £
cl'la) e

l"' ‘CoV‘ 01“
| S-&;o{x -“'*S_a_g—?dx

%E&] Q, (S6)*2 )obH—SS{x) X, SOY=$()=0.

7 Mw\ ‘. 2\4 Stquence 'y'\/\ &
r 3y S s




3.4

e » . B
Let+ 5. ¢ )L*(L011) bz défined b,
Sa(x)=51w (2r1X);
T§ g€l (Lodl) then S plx)Balx) dx =0, are
'an surier Coefficients aF},(x), Conscqwm‘—ly/
V5 e T I S u—»o (R\cmm~l-doe/q,n L-(lmnaj

' -Tlf\a*l- RS '9 Howc ver. 'Cr"‘".

X‘r\d},fz osc\\aplons
b‘b’f ~?07" the ‘f"r%"'f“lpn,

2 W ‘;;'C'i’ 'S;y. GL(EU l]) be dt-ﬂ‘,,epl
Sulx) = \Kr*) R e L T

ae 0 ) oW, \,M wukf'”
Tltfn,')-F‘ GLC[J(] we ha

T\\lu—ﬁwz »l\L:‘.oS A%, (x)ﬁlx\ 4x "'O Couchue{l")y 5‘,,-‘:5 0.
Y\JO\V4 ‘S‘v\ “ 2 “'[ anll we See Q;,Am 1")&*" S‘n 'i) Oa

|
5
|“_\
A1k T
{

" HREA e

—— /Z . \ ;‘} N s
F [t \
i) ('1‘:‘0‘:‘ C bne (."’“:(/L ‘M'S le‘f'ﬂkf / 2

r—.v—..._
¥ :




- 3

ka [onv‘(,r;‘lncc 'S |K¢ (vlwn mce on_AVera Fow
Cthplc Svppasﬂ ‘ S)“n"““‘; h'wl |¢-+ .},(X)—'l —'Zl\tn,
& Sn (x)Ax——»S $6a)dx”
Mncwcr/ -er an sl <.J'L we have +ha+-
S s Falx) dx '—>S_A_IS'CX)6{X

E_La.y__t_‘b_.}. ASSume ‘Szn"*'; Y LP(—D-) Tker\,

pundied> v (o) and
“‘;’”LPL_Q__) = l-m.nf-lH—nHLr (‘\Au.x {anar Soinl :)
<3 ‘ - Gn‘i-»wty 4916 WOk n /
). T |<p<s, AT us..uu |51,y +hen
S‘ -->-Sf- {.Ls-«provcmqf" ‘{’rim Sii‘—es?-“i‘#—sa'ﬁk wealk +o
'H‘au7 Comvergence L. :
-d-. B'Un(lulhrs} -Collows ?(:rvn +he MAWL

To rovc | ower Scm--(o.#‘nwb/ We preave an ity m 2l ahe

Fesolt o T héLr[JL) 18 lhlf"h e—L’CJ)—).
Mll IP’Z Pl Ax th,l”’ Mo{x S Th (T Ay

Frow} fhis. Yresold w lruvc fku't‘

\

ISl = fix SUW'*) $udx

L7 €~L” .

e ‘~ 1%\" 'l 115, Sallir (s Lot g

Hewenpd, IF m" A;ur—u&(l
=2 “ S’“LF MM'(' “r'S’ “Lf
LdWre Shivn s g V‘c}vlf- for -r-l'
L5, Sl zi=D $a'due 'SZ-& —S—Azs ¥§.5 alx

g u*gn“u. 25 5. ‘;‘AX+(I‘S'HL ‘
“The Y‘csu\+ Follows From wcak convergence. Il



|

bt

3.6

R (

<7
L 4

!2\%20—‘—‘{”!)352 A55UM£ l‘<l? 29 anld +he &%muu

Eg'ﬂ]&‘s E'S— 3u=¢ and a: 40!1&““"‘ ’S:'éLP(—O-) W‘\"’l
%K——”S' “f' P#N or ‘Y’M ~—‘-“p N P-—-M

RIERNN . L-u%éfﬁé ' l;;-lz Then  +here <xis+s a’ Subseguence
4

M far
I&(b & Ih +he ‘r.om¢Wprl< ov. wll shew -f—‘nwf'\/]’:\
the ab.n asstréion S -F4(5( Ths Ds  velated +o W’y
the! T Fomeplonad
_Lksl= S J-ﬁlx) 5.0%) dx
LSEd=0 S =
le‘ L \n}hlmvw. % H[ED ‘]) — ! (;’&" eV 5;»“/(3 will

)6 -M"IoJL {7 n 4
+Lbits

iiid G?ch__A_de-_Li_?,J_cx__AT—‘-"-Cd‘,u- An) e define
ed DS S S, ) Rt
% : ()X:".a x-\" ! -~
" Whes We’ lx\'—'-zx,»p 2 4ol

. 2-,]:-(: J__u.u_u;;aL_mﬂfcr we define
L= D__S:__.Z D*F L\ 1=EK3.
Ih.gﬁ___\ﬁ___a.__s_e.ﬂ: We. Jlgﬂuc_—;

- w*-srv Lz 1Ds) 2.

3. B
a.) Tf =1
PRIRE ) S D-S- Vf‘ C-?x‘,---,-fx.,).
b.) T4 ' ¢ :

- "t,’ v
I \v:u }fvme-ln.,cs i;tse Hhe notuton Vz:f'. =
' C) —rl\L L__zluu.” od- §

Ny
Ag =3+ (D s:«)-"z “,]

% ; DNSENNY n & Y E oY '




S o e g |

\
\
\

L

Ry K,p
De fintion = . The! 64D vawclssiC o £

Yy -4 oca“/_ l(.ﬂ'i'L,fhb‘L ~functiens ';’_Q,"’m Such +hat

Lr coch molttiadex & wirh ol =K  D*F cxists in
the weak sensc and. — D*$-€ LPL.(L)
o T¥ P=2Z we  Somctimes will wpisrc
| H5%Ga) w9 0d. 2 HAbverr spacc.
o T& Fewhby ‘ e e !

TP E‘Knm\\ :
Lf’(JL) AT o) = oo IR =
’EW\?S hevw avxﬁy makcs
D..&E_u.‘\:\_q.‘!\_ ~The: H.a.LA.ngu.c. 05 SO b i sedil o 51an 1655 Complianis
. ¢ E5T A
(ons:s :E\M(-h‘_us -f-éC (_O_L‘Pur_wl\-ch
‘ IS errny = 2 UD*S |y 4 Dsvp BLOBC|
L. hizk xjﬁy | x-»1"

T\*S norm 19 Cuﬂepl the HE.MEL&LLL&‘_

Kﬁm.a.ds T.l'\j 3)274(6 Can)"s‘i‘s O‘F 'Fvnc'hovbs 'l”har ulmest K+
d-l'--F_(rcn'l'\ablc T‘f\c Sabolcv Spaccs are ,m_u;,«h(n

D.&‘EA-M_‘E.LQ_A. Wt dcn.fc 17 | W:”;Z..D-.) -“as ;I./hc closvve of
el RN w"'f’(_o..)

REMEL. \l\/l‘/ ZJ)-) Co mprises: ‘va.fwn.! 5"6' Wk F(_ﬂ-) Such
Hhat — o
D" £=0 e A.O_,JLL__&_L

.7r %P3

L5 M ewntas) o ,\¢-§~t~ W,) (h_(L.) ALY GL( (JL; SOOK +haet
)‘q ,". Hw”?f’u}.\ “’7’“ :

e
X ey



3.0

- 7 . 5 ) Svpyo.ic ‘f'é’W’f(-.O_.>
for  |= p=eo  yhen . :
“ S—l\,_ma_) =¥ C“ V§’"Lr(.n_)

M >(’9n$44w%‘ d dles. ’ho—} dzl;'ehol on ‘Q‘
Ass.,,,,c ,a.~ La,b3: Then, ‘
é(x)—.S S b dgen W AT 2T

=l =1 s zy)\a,lr

= [g(xsl”ﬁ '] dy )i _

: (5 '5"()’)24!)()”“)7/ %;v?:‘,“ﬂ S \\n(q}au‘l:/f
% “ 'S'“Ly(JL)s (\n'ﬂ) “ Y [y)nLP(_n__> — Cb"‘()l § (YM\LP[J)-)

_&.uuzk-.» We  con “use : dimenstonsl auyx‘x 4o obduin. the scall vy
0": C IV\ 'Fh.l:l- C""L CL 1S lCn;«rf‘) AMA Vs l‘ClM—ul +»

+kt d-aweﬂr O‘r' 'Hmt set. LHOV Can wc '"anl +he ww‘/:f
\,faw ,2,3.“ »‘)« '

o menilen) sl
515 —SllW = CIl VElloay

’ ﬂSl\f,w = I S0P +11 V5 fg VSIS,

Tl\L Fo at o +hes S Mplé S'I’fohcu‘f 15 tHiat ‘FN‘ Pra“p...f W Ha
‘ M;z._u.n.d_ﬂ‘:ﬂ.? WAL - Can /d' 4w4/ with Fhe wmene 5twple
hovrm . ”VS—l ;

b i I& l“rﬁm aud —S—éLP(_fL) then of h<p
“Yhen ',;e L(ﬁ—) anbl EC 'nltptndanf D';’ ‘S" Svch +hat
WSNs oy = ClL STy,

3 s = 15 BT CS 19 = CUSWey.
| |



2

Liando =Nir ev'q‘sohkvlu_g_qdﬁ;z.— We are  inkxinested
-chlv? Ch&(e‘dln, of: Ahe  foemm ;
“'H(Li“_) Bl “—S—“v"’Fé.n_X

Lo oad we Know‘ a: ot o Dafornmation abour devivatives
What  do we Knew alsut +he -Funvh\bnz Ouy plun  of attatk
1S o sy owerk  on K" and use. cxtensous ‘v ?u“ b ack
Yo the dowmaia Q. We work on Y we  Cun write
S":S% asn wardil: ‘Fr Poin cane's .4439'»(«17-

WE want  an  estmate. | 1Ke il

l-S—l\ 7(1[") = C “V'S’“lﬂm\ “; L.y KC " O\v\(uva Hfjt'ué !y)
' LCfS see . wha-l- Va[ve.s a‘: 7 mu( )7 +his  cov\y PDSStH/

be tvwe -r'vr‘
*ler Hi0¢) ="S$(AX) and aS‘SUmf._, S TRN),
- \H‘HL‘UK“) iy OO Vganagr)“
Now, _
Sl ey = A Sl sy
l'V§>“LﬁR‘) =\ f’llV&ll,_faw

=X ’f\-?l\;}m“ C>\ % 1lV~9l\\ycm")

g

:ASSr/mt lﬁP<V\ Tlmen. HC Such -Hna‘l' V—Y*Gé:’[‘w)]
151 gy = C U781




3.10

or B xtensionr Lemiaa o T4 £ 002 RUAS Smasite: iﬁﬁ
;.E-C:‘OKQ) Such +hat (7,:'5" o). sanil. i

Bj (2]

Il g )rimey = .C M S Nurreay.
ckensiey Ar;,unruf/ we' have VS-G—W‘ r/_(L) 3),6\\/’?([{()

Suth that 4=% sa 0 Boarefe n

A glharprormy = L [1${lwbFe0d

> Tnagechs s T8 2 =<l e aasl FeW (0. Then se1¥a

With

I]M.a.u.m.'AS)vuc h<£$po am:l ‘FGW’?(—Q-) +Hien 'Far{X"("“e“'E‘

wae  have’ S—Gf"\ WA/

i l;”lr“‘“Lé Cll 'S%“\,,')f(@ 3 (P*x ;ﬁ??)

LESI AN 7“,;@; =l ‘V}“x!m*) =] Akriiyy = CUSIbra).

Rovorics As pmsns,  p*=>00 meminy F Lies i
l>l++"‘ LF SPd(CS Wl\ti’ happ(ns o P;n

i
?

| $llgoxe gy = CI H\w r(_n..)]

ddiasf poaf

Ler - Hx)= S-C)\x) ASSumc y ]

Now,

$()-5) | = cIVsilp
(xf/y)*_‘ Io 2o el 9 €
S ) =) '_:—")\*d";(AX}*}/)\;L)\
7,3"‘ | (Xx )\)/)"

Al yrny = >\¢%’ ISl :P(..o.)
—_— l~"‘:‘” L




|

=0

Theorem (Rellich ~Kondmuchov (Q_mpuba.c&_'ﬂn.mwl'
ASSUM‘ ~,D- IS ountl(tl “" \K Th(i’\)
4 WD) ca M) hr sl Kok [SK<p® ‘,‘3>1J
-,
'y

7

l W\’r(—a—)“‘ LK(*Q\) -F»r all "k w.th l<K<N
"’(_oj ~c Cf 0. ,pnf, <l

$ 8
W\s(rt A LL:.P.LLkb:__C_m.LM MCax}u), ‘I'L\C Stﬁucu((
,c:i*&@.put- ?... Fhe: .|Ar?t.r‘: spacg. [

I’;' ‘s EW’J(—A-) \vk:»c _ﬂ-"lR 1”1("‘ \’f_ n&h\lwﬂ<ﬂ

il hen 3 EE Svdn Ak S —-—>—?- where. k<}> =2,

T <. ’/‘v\/t

a \S o }r-{~ 5?\“;\? l”h«‘t’ ?( YN l“’?r’l‘ Lr SP’!LC-

E 3}] i e S(x) +3b) dx A=TSew" s,y $t8ys8,501)=13,

Wl Fuck-fd . a Wi wuzw\? $(7vehcc l
Fo ) =80 X £ 1R .,
nlx)H I—R<x<]
Now,
15011, = Jﬂ<l = [, iy g 2.
I 4, = 1.
_\T\new\%vc we  Knew .o E;GL andk S—EL Soth thet

‘S:u —|="‘§', %‘ ‘\BOV\WV‘» r{ a?&wu/
A\SO', $roem. Compacf o—-)n(d ' &
—T 5. xh( -t -
| A= /—'7510,)(5 L,_n.LL..ha:.l:& lyu

-§h—-> W




.12

)

yevch

Let N <R g, 40 0. /(—>IR b< dc-(lmul b
Tosl=3, Iveldx + §, $5d

Cwihere ' A= £§'6W| (003 and ;«éL(—ﬂ-j -TI'\C’IM e Xists

5-*6.4 ‘HAM- Minimi €S ]:

LH— ‘?u be a m‘.ntu\?amf s¢7umc< o L vncanmz,
b, TL5. 1= 04 TIS]. Then, S0 5 bevaded 3 Wt
Cowscqvenar;i -an-nt exis+s -fr é—W; *(_n) SucA +hat

o BUESER and ST

'-"From weak. Vower :Semicowttan; L £ nov»s"wi hay ¢

NV = [ # VA

n—>sa
We alse have

5 5-&‘76&:5 S— dx.

A>o0 -~ -~
PUHI_} +uis. to Fekher we have +ka1- "
L

$*] = l.mﬂr- IE&]ﬁl.- Irj;,,j_-.ma Tril
Cvnu zum—l/ 5'*' 75 a hnn.mlnm

|
&ﬂ__llﬂs. S Luct S'ncc “V‘%x\l"*“v‘f'*“ WC can coulu;{c

T . T
+hat -5 —\!—;'n')g" ;, A -mp 5“’6?*‘ ror P‘umu cS/

Vi uénc $ st ] tﬁcr«l:»w& wa_,-;.‘r _s‘amﬂ‘.‘a; Ny e
IE‘S"]"IE"\ - 15"’ V'M“h'h -’\" \A'di\uﬂo-\ £-h
IS ¢ lﬂl/l Vnhl“‘uv\ 'H\rl’i PoSl-f"u/L

_,;QIVH ++7)ax =5 Wt

+S, Vh V(s sl + S 3 ($-0)do

+5,. A1 Vs-vhY o
M:Mlt Hrm  vowishes  From weak. form  of Eulvr—La;rauy

C7 VatronS.

=> 1rslz TOh]

& L ) . )
W Y &1(’1"7 wh n -9 l\. U2 ilews 1o :’”v:ﬂ Cur :'nz,jucf:f;/;;‘,



