LessoN 44 - 26 MAY 2024

OTHSR BoUNDARY (OND (TjonS

So For we onia deatt with  Dirichler Bodrde—rg Conditons. Whal obssT othee BC 2

For cxwph one (euld ST the F("\o\ﬂu "
‘{Me WP (a,) [ mla)=a }

Ty SI”‘C" 1S wal - deFivedd , Siace Ssboder {'r.ch«'mS oce Continosdy (THED‘ZEN F. 4—"1\,

ReENARYK IwSPeCﬁ'ma +he FraoF ofF THeogert &.4 we wote -

: 5"‘&(94. - Fis wl-debined ;. here we Onlg aseal tae érow'ﬂl\ assumghions on |
Yo prowe thal IF)l c4m A ue WHP(a,b)

* Stepl - Goteadx derivarive : Here we used (\—\L\ ond (H2) deporaTely :

b ASSUMﬂé (_H4—> We Provcc\ HaX T s Gateawyx AFFecaTialle
oF eadh m e WP (a,b) , in Query direciion Ve WHP(a ,b)

] ASSum'mé Q—IZ) we Pr,q(gl HhaX T s Giteeux AAN‘FFQ(QAT;O\lO\L
ol Qachh & w”'?(o\,w p n Q,\IUZ diredion Ve C'N(%,la)

o S{—"P 2 - Sf/low?nc} ELE - Here we osed the BC

a ASSUM}né (_H'L> ) we hose the voroXlons ¢ e U\,A;P (0\,\9)‘ Ths
aMhowed 4o Beduce C\N “ELE ), sine F wes ¥, in eiery Atedion in WHP

s Asurng (H2) , We hose the vodarions §e C% (ab), This
alhowed o Aeduce CW'—ELE >, ane F owes i, edcra Bterion in C %



Th(raf—'ar(_ ) we deduce ‘H\g Go\low?vg ge,nuw\ resolt .

THeoReH 85  Let p=24 ath | Lot XC W P(ab) be an AFFING SPAE
with refeeence vedor Space ve WP (o ,L;) )

Suppose Lt (a,b) x Rx R = R SaisFes  ASsyHpTon R.3.
DeFine F: W (a,L) » R b}

b
Flu):= & L(x, w00, alx) D dx.
e mocX be a mamaed b F avee X. The:

£)  TE (HA) hotds then 4, saxiches the weat foru of ELE

b
(w-eLE) S Lolx, s, i) &+ Lelx, mo,) ¢ dx =0, & ve\

oL

2) TF MH2) hotds then w, sedishes the weaker forw o ELE

b
C\N‘_Ew> S Lo(x, ttg, i) T+ Ly (x, s, o) & dx = o , 4 re C7@0) NV

3) If inadditon LeC” ad moe XAC*[abl +hew 4y SoTishes
the clotsicok ELE

i [L (X/MO;'&o)] = LS()‘/"“)'&o) ‘V'xel:a”(’]
(ELE) I b3 )

Bc  Lom the inTca(’anan, \02 pacTS of (W‘—ELE}




SUFFICIENT CoNDITIoONS FoR  HINIAALITY

We now oddress +he aunecalitalion of  ThEoREN, 5.4. Lo os cecall Hhe &'I!‘ug

Let P24 0\4\9) ond  let XE W2 Plo,b) be an offine spece over
Ve WP (a,b),

Lok L: [a,,‘a)x R xR =R X L:L(K,S,$) and defne  F Wi’P(O,,L) - (R bQ—
L
Flu):= S L(x, a, &) dx

The Soboled version of THEREA S .4 ( With c’)em(‘ak %C) s as Folows:

THEoRE! ¢.6 SUPfoSQ L SaTisfies Assumpﬁon 8.2,

Assume uye X Solus (W—EL€> or (ELE) w THEOREH &. 5,

4) TF
(s,3) \— L(x,S,”i) S CoMEX £of ae. xela,b)

then 4o 8 o minawzec £or F oon X,

7,) T¢

(s,3) '— L(x,5%) is SRULY comix G ae xela,b)

Hen 4o is the ONLQUE minmuzec Foc  F on X,

(Th-& P(ooc' cofnies  odt Exo—(‘i—lg (o ‘H\Q one o THeoeeH 5.4 J wHa

teaigWTborwacd Changes. THeoREn 5.2 can ke useol bewose L, Ls oce Coralheedod.
Hence L is C* WRT (5,3), for e xela,b) Fixed ).



A. DIRECT HETHoD

Gofl. The Dired fexhod s wvsed. 4o prove  exisTeute ofF wminiwmizers

We Stare o very aev\emj Version oF Fhe direct \Méxhocl/ foc  fumcaTonals Fi X e

wtl, X Spote wiH o wihon of Com~efzence .

derwyrod 9.4 Lebk X be o sel’, owd Seq (X) +he ser oF an Sequences wm X

Seq(x) = { FN-> X}.

A NoTion of CONVERGENCE on X is o subsar N of

S€1 (X)XX
ConTan 5 . B o
Seo)u;\(ig Contains ,)mrfﬁ.

NOTATION Thus o wstion of Convecgentce s o st of Sequences with mesfendxg_ bwad
Theceksce |, whenever  we Soy Hox Ax.%c X Commrges do x€X, i symbels

X > Xo , We Wean +hox ({X,,} » Xo) €N holon F Camvegeucg .

EXArpLesS s X = -}0?063«:&1 SpPeLe . A wtion £ Convecgence < for Lxauwm ol Fhe UsT
of al sequences Ax,y € X £h X, ¥, VAT to T, For some x,eX

¢ The obove example conTouns all the wak—Fravn cases: Hefec Spaces,
Normed Spoces Wth wesdt of S‘Trofg, c‘onw.réeucr.) Hi\eert Spaces Rqo,

~

DEFIN(TION 4.2 X Spoce Wtk pstion of cpm\re(gqmu, . We soa Har KX IS

(Seeluen‘\‘ialla,) Compancl” if every Sequence Ax. ¥ Sk odmis e
subosequence Soch  Hhaa Y, > %o with X.¢ K .



DEFIN(MoN 4.3 X Spece with  ws¥on o Cdmaawua.- A fonction. §: X =R g

* ConTinaous 1§ dor ol Sequences X, -sx, we hove
£(%) = §0%) .
* LoweR SeMiconTwuess (LSc) i for atl X%, »x, we have

-Hx,ﬁ < Q}Jw«v‘nv— -Q—(&-),

N 400

TheoRed 4.4 (DREXY HE’THOD)

X Space wifh notion of comdcrd’vencg ; Qt X >R . Aslume —had
U) X s CDVh?aC.'b
WRT the SAAE wotion of convelgeute
W) £ s Lsc
T‘nen -H\Q P(o‘olew.
T=ink {6) | xex }
S 3 xeX s fxy=z.

odmits seluTien = 1.e.

Proot EKQ\CI\A Lke +he \Ale.'\ar&“'\"-—ﬂ Theocau of Anala&‘s 4.
BZ 4he P(opa('TiQ & ‘H\Q ?ns_“w‘dw\ =X l\ﬂkm‘)-},lvg SCI‘JU\(Q {3n> Q‘G(X) s.+.

dn > T

Note -\’\/\o&', o Pﬂ-o(:, Te E‘N) +°°_].



Ba o\QQ. of fma-aa = «\x,\& cCX s.4. \én=€(xn) ] *J-«new&, Thes

Fx) » T .

As X is CompalT | Alece X o Cobsequence st. x, > 2 for some XeX, The
(2

T < £RY < Lwnf ‘C(""g) =Qw Hx) =T

? “ kA 459 T W= +00
I is inb Fis Lse £x,) i Comvecgend

QWA XML_)Q

Twes E(R)==x 3 c:mc\oéig that X S a mmmirer owd Hhed T is finite | a

RerARe The durec wmeXhod, (S Aeu;srma\} .(,'MP\{. The "\\5\,\\2 Vion- tcivial fosle

(s F.'naliné o nsPon of comvecgence on X st () -G bZd . Note thar:
e tfF We \'\cwc Wloug Comxlg(éaﬂ_ SQﬂUCV\C-C.S +theu C'-) S €GSa and C\i) l'lm(‘O‘
* TF we have few Comuryeid Sequences thew (¢) is hacd amd  Gi) easy

Thecefore (1) omd (@) are in Cow\Pai-(-Fon) and and Q—:‘n&gu.c's a nsvion of
Conie crente st both hod i delicare .

Lok ¢S now see Sewme VaaxdS oF Hae dire T MeTlod, |

DEF‘I\'IT\OI\' QS x S/)c:-&{ U\"Hl\, noton GL Can\l((éqnc(_, A -"chlfov\, 'F: X—>R i<

Coerewe f S kex Com Pt s+,
wfl §x) | xek 3 = wfl f) | XéX}S

EXAHPLE  X=R, $6)=x*. Then + is cocrove (le. k= [-1,247)




THEcokREM 4.6 X Spece Wty notion & Comvecgence E: X=>R s+,

(O § s cograwws

) £ tee

Then
T:=inf ] £\ xe X )

admits golyTon ,
Pok  As b 05 cocccive then by defiifon T EEX compad sk
® T <= w] L | xek §
hs £ is compacT aud € s LSC on b (ax £ is LSC on X)} We Com

opply THEoREM &4 4o obtain Rek st £R) = b 4 #x) | xe )
Thé,bé@,i*(;’(‘\’l and  we condude . D

THEOREM 4.3 X spoce with notion & Comvecgence , ki X >R o4,

(L 3M>,o,3 ESX compact s+ {xex 146:)¢M Y £4 and

1xex | ¥x)¢M 3 2k
Q‘) £ Lee

Then
T:-inf ] £\ xe X )

admits soluTon R e X <f K(K) <M.



Proct  We waur o show Huad L*-: {xex | '(’(X)éﬂ_(/ S Compall, Sp ler ix,,&.@t_

A Eck ond k£ is c;m?o.cf) there 3 a SuLscﬁumcg and X ek s+

Xn, —> X, .

Since “_Xh._(] sk omd £ 35 LSC , e 8—5

f(x,) ¢ Quwinf Flx,) ¢ ™
f “ 3¢ og \

FLsc ond % ax, As Ax, Y2k

F(w.‘v\a M Xoek' and s> thaa k& i CsmPO.CT. Wc now L)ava ‘f'wo cagel

¥y I=0M 2 Hf\w 1.92 o‘d: O‘: E' Om& of ;’\F"Mdul.
E={7‘ex | fex) < IS = )Lch |F(X)=I}.

g A . - fer
Thes kIS “xocTly  SeX of minimix(S, Siace K+¢ LS o Ssuw phion we conclode .

e TeM:  f[ot 45X be om \nfﬂ’m&‘-\«‘v\é Sequence | e )scdf\ thaX

)

F) > T

Since. T<e¢ M, we concvde Har Ax.%€ . ( Upon discording o Bnite

. . A o
number ,P mAAce.s}, As ks Compau—) =X e .desea‘uu\oL and X £k

S.+. X"ké)? : Now

TedR) ¢ Quid Hx, ) = Qu LD = T )

1 K > oo ¢V\-a +2
def of 'nk Xn, X and us £lxa) is
55 LSc ConTe Caw,T

Thus ‘\’(2) = T ond we conclode Had X is o mnjmier. o



DIRECT HETHop - ACTioN PLAN

Given F: X > \K) Hie  uwinimaraion {)(o\o\uu

CP) inf AF0) ) xeX ¥

Cowm l”( stodied n e ‘:buowfn& Naa, ]

A A
() WeAr FoRuulATION : Extend F 4o o fnlional F: X =R with

xeX , e, o o laggec space
(T%P\godl-} )A( will \03 o SofolEVN  SAAT raxhel
thau +he vsoal C* c™ or Ct)

A
@ COHPACTNESS :  Prove +hat +he soblevel soxs ofF F ot com Pa-.d‘ WRT Sowe
N
qﬁ)ﬁ:’)ritﬂ_& nohon  of Comvergence  ON X

A
@ LOweR SEHICONTINUMY @ Prove +heX F i [Sc WRT the Sawe nobon ofF

Cofvwe(aeuce_ of ?oin'b @ .

@ REGULAR\TY : A+ +this ?DMT one Cau o.ﬂ;lz THEoREX 9.3 omd Conchde
A
the 3 of o soWTon X e X bo

‘“‘:{ alx) ’ xes\(}

The ea&f Srt_P contistsS  in %\f\wilva Hhatt

X s wore redu‘ar, ?-a.) X e X

Note ‘H'\aT/ on $=Fon X , Hhis ,'mme.sl-'a]‘a(é implies thad
X Solyes +he org\'nal Min i ow Zation Pro\o\w (P)



EXAHPLE 48 Seb X =] me P loa] | aw)=0, «l1)=4) and

;>
F():= &o I:LL + Sin (ug) dx / ae X ,

Note +hal +he L“éfMaJM oppeoing n ¥ 5 non—latec | The the ossoualed ELE
;.S l‘IO\(a', CMo.abq ?m?osﬂllo‘t) 4o sofve €>€P|.A0‘Ha,>

We +Hhen recort +o our AcTion PLAN for He DIRECT HETHOD :

@ WEAL TFoRHULATON - We extend F Lo the Qofae( Space

A
X={ue 1) | wm=o, Mm(s)=47,

N
Nole +wad X is weth — defined , Sace H? functions ace confinoout ‘93 THeoRert F.1A4.
A
Thecefore +he Dirichlel %ounaara cond tions %P?ﬂo.rim& in X wmaolke Seuse.

The extenson of F +o )/E 1S +r£viaﬂa debined, ‘og

%)

A— 2
F ()= S OF + sin(uf) dx

‘T

WEAL DERIVATIVE

Nue Hi(o,i') .

/

Note 4het 3{7‘ iS wdk - de Fned , Since
. inel*(0,4) as mehH*(o,4)

4 S;V‘Q‘*S) € L4(°) 5) =N Hi(o,‘i\ c» [ > (0,1) Lg He
SoRol®V EHRBEDDING THeoRer. F.23F  (of, wmoce smply, becasse (sinxlsd )
Mo(co\lef ﬁ =F on X " Since ,c M € c? Eo, :l.j 5 Hen s weak decivaXige

A conadeS o.e. with the cdessical Jlecvarive .



(O coHpAcTNESS : We need +o show Halm Here I Mso sk, 4he soblevel

kol weX | Fa) e b

iS non—e,wp*g, Oma] wm?o\a' WRT Sowe woton of Converéwce ©n H‘(o)ix.

C(eo\r\} we can dhoose HM:= Flw) with wG):=x | so thad 1::;-?5_

As notion oF ComieCence. W ke the wealc Comxe.gwt& on HY* We howe o diow
HaXl k is compact. Hene astume Hat {un&_f;&) thall s

Iy eX and  Plu)e M 4 new.

As lsnxl 24, v aJ

i L
So Mv?: dx -4 < K uk+sin(a‘)a(x =$(M") £ H = ”h"‘”,_zs ‘|H+il

This dateY T uwiferwly bounded n L7(0,1). Sime [Plo) 75 Hibect
Separolde ‘02 Pavedn -'Ala05\° Theorew, We concde thal thee 3 o subieq,
and. Je Llloy) s-t.

A'L,,L — \?‘ wepldz fn Ll(o)(),
Horeover ka He Holder esTimade of THEoReM 3.23 (wlﬂx ?=z> Wwe. 6‘}_

1/
[a) = a3 1€ Maf U, Txg 1™

@

¢ UMy [x-;lwz ¥x,y€ lo,4]

/

S\Aowima thol A M.§ is EQUI- CONTINOOLS.



\)s?r\) the ‘opuno\ara condifon A2, (0) =0 we 3 (N 321”
®

lal) [ = (Mnlx) = a0 € Het ¥ xe (0,47,

S\npwwa har Aun$ is  ONiToRHLY Boumnde i Clo,4T.  Theefore we
Can ofply AScoLl - ARITLA' THeorErt 3.28  do conclode +hax Jan§ i
CoHPACT in C«EO)'S‘}, Then 3 o 8Vb$€ﬂ.uewct and de Clo, 47 < +.

U'\ > :L Om]{'arw\(é_ n EO, 4—] :

|2

Tn pachiciloc u.,,,l-»ﬁ &-rrwala n L"(O,i] and So

My = weekly in L*(0,4).

k

Recauzné oo ;AML_.G weale |y in L (o,4) bg REHARE + 18 we ZT AhaT

M"L—* AAL weatla n H¢(°) 1) > with i = m the weall senSe .
A i A
In Pa\rT{wla.( e H(o4) ; andl M(o)=o) A(;L)=4. \"3 He gntocw Comiecaence. .
A
TheS HeX. As norwms are wealcly lowe s«:.w.'c_on"n'ndousj wWe 3k o

1
§ (8 dx < Limink Si u, dx

k>3 +% 0
\ : Q -
A’ Seo ) Sinte unp—) A an ‘:dmlg y

1 \
&W\ go S;"(M:)‘Jx = g St'n(ﬁs)dl

K=

T‘OC(E('D(Q

A 1 A A
P(a) = S (A‘)L + &n (415) dx ¢ Quint S Mz\' tsn(us Ydx = Riwink Flu,) ¢
o o

k> 50 k 8 ¢

Showlny +had FH M, The dek , peving Fhal ke weakly compedt.



(HUQ we COOQA Comdt}o(e with the Sawe hrdunmwﬁ"_\

@ LOWER SEMiConTINITY : oF point @ . Bot it is inSteuctive to amalte oL
S@PG\FOJE &gd%erﬂ‘.)

A
We hee d +o peove thel F is lower SeudConilinious WAT He weol Comvergeutt o H"'I
Hot 15,

A A
() sy = weakly in HY(0,4) = Flw) < Lok Flua)
N +00
From +the SofolEV EMBEDDING THEoREM +.2F  we have H* (0,40 = Clo/4]
Covnfo\c,ﬂg. Now recauk AhoX CopPACT OPERATORS +cauntForm we.ok«\g Comve,raajf
Sequences  inTo Strongly  Comvecyemt  Seguente s (PRoPostTION ?F.Si), Thece Foce

Wy, = M we«lclz in H*(o0,4) = My > M Um?(:ocm(a in [o,4]

From the Wweok (owec &uu}(:on'ﬁmu‘d‘a oF the horm  we  obstaun,

)

A 4. .
S At dx ¢ Riminf S M\} dx (S}nce My = M wwll«la In Ll(O,l))
o N> 400 -

HDQDVL() a3y My = M M-V\T(:'e(wn‘a , Wwe alto hbvﬁ

1 1
S Sin(ms) dx = Lim g an(uf)é’x.

O N= foo o

The Flu) ¢ Gimif  Fla)

W2 +oo

| am:L (,5) 15 Prsuev\, ;

&\
)
X
0
_'_

Tb\o,n&(e.) ‘03 THEoRer 4.F we Conclude the txRTence of

) = Wb {Fw) | meX)




— A
(B) REGOLARYTY - We wish to show +had e X actually beloggs o X
So thed It Q,OTDM\“CaMa_ St Hhe or‘n'dinau( Pro\o\au

J

CLAH Al miniwitecs of F ?n3\< bdog 4o C*(0,4)

How To PRoNT |T e A.A . wWmTE THE WEAK EBLE ForR 1’=\

. wh S
d 4—.2 v SHow THAT A, IS conNTINUOUS (M‘mi::m;‘o : )
« 4.2 « BOOTSTRAP ARGUMENT

Proot of Claim Lot Moe)’\( be a mnimizec $oc f We want 4o o‘op\z
THeoReERL 8.4 (win_ ?='L‘) o c\e(}«g, He Elt.

Sine M 18 wot (‘cau‘o( foc now , we Can ong kope thar ether the  WEAe BLE
or worse the NERY WEAEL ELE hld. So lor os chede Assurprion &3,
Ta our cose +He Laérauua!au is

]

L(x,s,3 )= 3*+sin(s*)
-t L (S Cno/ Hhecelare L, Lg, L; ace Cw‘cl'héséofa, FonGions

» We checke Q—\A—)I we weed to show thar N R>o , d o6 (}(q,l,))
dpelf' (o) | P=RE) st

(1) IL (o530l € ayboy+pls)
@) |Lix53d] € €6 +pl3)  Axelan), IsisR, Fer

(») | Lg(*,sﬁ)l € o lx) +8 =



Notice +her in our (ese a =0, b=4 and f=7'> so taX ?\57"
Let os chece @) -

|L(x,g)§) l= | %% $sincs®y) | ¢ 4+ 3° , ¥ xe(e4) s 3eR

Theebore it losks Ulke we can cdhoste X, =4 in:le?en&m'f on X (Sinte
the RWS does wst depund on X ) Oun:\.) \'5 =4 independent on A
( sine +he estimare lolds for ath Se ).

LJ us  See N Hhis o ice oc Xq qml P Wear K P:( (L)'.
| Lylxs,30 1 = | psteats) | € 5 1st?

This esTimale cen cesewble  (2) only  we ostume  1SIE R in ulndh cete

)
Ne 321'
| Lxs,30] € sr? ¥ xelot), lEl<R, Tep .

/

This s Sm;."na_ ther we Should L\o«_ Ry = ‘5R4 ond ‘Zao )
Let oy look into (3):
| Ly(x,5,3) ] = 215l ¥ xelot), el 3eck

Therefore (2) is sadisked Foc Ayz0 omd P=2,

—n\en) F 1S immediale. Yo chede HeX L Sactislies @.))[}), (3) for
oly(x) = VhaX‘li,SR‘}} , %0)=0 e

Since oy, %, €L*(0,4) , we gl thar (H4) holds .



There$ore L soxiskies  ASsunpTION &2
i 8 mar f()

QVA Sce uoeX 1S a minmiel

l’é THtoREN &.4 3x dhad  mo  Saxishes +he WEAZ ELE

o

1
S Lo(x,m, @) 0 + Ly (x, a0, i) & dx <o, ¥seW(0,4) /

whidh 1n 00r CoSe (eadS
. - — N Ayt
S Sy cos(uy) O + 2 4o dx =o , s €W, (o,i),

R%\’fmaing we aex

4 y 8
(w-5LE) SzxL vdx = —S Mg cos(ul) & dx ¥ ¢ eWy (o)
O lb~— v~ 0 v /
£od J

RQ‘“‘“‘“& thaX Ct(0,4) < W%* (0,4) , (W-BLE) s Sa,g_fné thad Fi= 2do i

Weakly A Kerumiable ; Wit week decivalive §iven ‘”2 = =Bl cos (g )
thar s

® (24’10)‘ = Sag cos(us ) Wealk-ly
We sse &) Yo pcove r%ula.('d'a o My. Nofe thox

1
L 150 &SS: )" dlx

(CDSK‘Si

ond the RHS is Faite , Sine Mo e W2 (0)4) and W (0,4) e [¥(0,4)
cvn‘ﬁmws\é "’2 THEoRe 7.27F.



This  shows D¢ 1>(0,4)  But Hun

o2,

f

'P:—‘% men-\dg, ) 26\,1' = Ee \Mi'?'(o)i) = 119 e WHt(o0,4)

Buk

THM 7.49

doeW*lo,2) > deecloa] [T e o B sTle )
eriNalNe

Now l’é PRoPoITION 7.22 we howe 'Hr\au‘) oS M, € WH2 oud  Hie weake
dec vaRive x:t, TS coanmUouS, then

u e Ctlo,4]

_”\evv

M, is C* > q = su) cos (af) S g~ el 3eC,°

CAS @*"0)‘:8 “‘““‘:}) = 24, hoy ConTinuovs weede decivalive

(onm.zz) =ty €€ 4 e CF

s s Froe becase Mo 1S o classical dedvaTive

Now thaX we PronA Mo ect , e can &.uj)loa e PogTSRAP ocqummed .



BooTSTRAP :  Sine Mow We kviow uoqu’/ the f‘daJIonS‘m'P

(24 = su cosCul) wealely

holds in the dessical dense  (the weoke dedvalive of o ditF. Fundilon is JusT
the dassical  decivarive ) .y

)
@ 20, = 5T cos () . ¥ xelo, 41,
Then,/ T 4 the RHS of @ Lelogs Yo CF P and o

- 7 4
u e ¢ > u,ecC

A—Bain) as 410664; +he RAHS of @ be/!ovgs to C4 and so

P
,ﬁoecf‘ = uoecé

Proceeé:cng with the bOTSch»P afjument we conclude.  +HhaT

'.U.o eC,K T - CK+1

and thecefore woe C®(o0,1).



TD &J\M(MO\C'c}e) :n EXAHPLE A8 we P(osld ‘H\L (o(loo):vg:

PRoPostTiod Lot X:=d wme C*[0,8] | w) =0, w(1)=4§ aud

1— .
Flu):-= S M?’ + So(us)dx,

=]

Then F odmits o minimizec e X0 C“(o, :L) .

NOTE: The rewacrkable featore of Hus AcTiod PLAN For Ha DieeECT
HE THoD is 'H'lO\r We. nexer +cied o solve He ELe eqwﬂ\'\-)

bit” just  ose albsThd agumeds to pave X of o miniwiier,

and then +he STrodtvre oF Ele Jo Cecver R%Qlerf"“a..




