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%Depl‘u'{{cn 3C: A Uneay PE of eder m |5 a dafferental Qtiuai'lmn of the form: a (,)B“u: bla)



2 3 2
2 i 2 a,

i) Wane "Pemh’r-' T .-§ an; .
1

cr(xrr, ?} = ,-c'l.; czlf,",i“ + Y‘) - Mt dduPuC; ‘NjPG(Lﬂuc

Definitton 3.00: A differendial opwkr P of ordes w is said t0 be lWyperbolic poith
reapect to ¥ NS ﬁe,ni;\g 8:=040,,9, g0 is {(wetibe, aud w(=T+t8)
i taverkible for ald vel ¥ aud allt widh suffcieatty lame t.’umgiwv part.

AN T, %) s \Iww.oge.nuus 4y L oluyree M, Se Tpix§): cr[q,\‘;‘J) , Hew Pis \a-chrboUc
V F o{e): o3, %+¢08) @ \aa only veal yoots ink , owd det ¢ x,8) ¥ 0.

Exempese i) P2 Z @i % . ol,%)= i ZacT |, 9= (10, 0).
f B—{".'e) = o, , a,#o ;FF \Mjf(a"b‘bc-

T 3 2 z T
() wawe —a‘oema‘.orf %e = ¢ ?;-S a/9x§ o il =gt *cz(’g.l* % ”gg).
0,(9): -, clrat %%, %) 5 (ke + (304 K)

bep = £ Jcl('i.z*‘:*’:) 2
(ir) Mok + 2oy =0 LS A i(“‘ f’) . by =i {5 -% ) - real  pocts.

au/‘)‘j + 3“’/3,, O ¥l‘ ?'

Lincar packial diffecakial opesater, P . P =q. .
(CF. (Uneae alaje):m, Asx=b Nead x- g T w -?.._ Ay frﬂ"jh = Sjlz)
PK= 3y - direc delba funchion, Pz Za wd"
So, [ (PK) Pl b = Lo,
‘ 6&5; Masy %u-e;e{av,sf
1) K tamndt be o €% funchon- peed waLsed pma@bus,a-f Astebutious.
(i) Solwing P 19 - we Mave to be carefid whak class of hunchion we ave tulhing abeub.

P o mniy
Exa_.;_._a._flg: P: /dx K {'xl;j) = { \ Jl)lj. w @
It an = 7 ok Van de = § -3 dx - [0 = @t

(Suffos{./.’ Plx) o vamishe eutsiole [’N.Nj , Sowme NT .

K{pj 's ;égmbgn h gg‘ﬁ

For slmplcity, focws ou  Constank Coefficient ?u{-l'al dafferential o|>-¢.-m!:ovs.

Fa Lw " , Bt sta.wt‘, z P s treuslabion warank (2 o v D P P)
So, Eelad = Elre) Yhau PF=0 > PE=0.

v parkiclar, Pundlamestal solukion: Klagy)= Kbre,gic) = Kilx-g,0) = Rlx-y),
§lxy) Puldy = [ Rixeg) @) dy-  convoludion,

Fourer Tromslorm werks wgﬂ ﬁvr MW/C{“‘(&M i'pp.@ru.tws. " .
thdl" PN R E“’l: JL'_?.; —'L fx) C-'Lh dx , A :f;f Crw -Hx)&%(e—[ "} dx = itf.
= s k
pod, Zay (Z)F = Zag (0" F - the syuibol of P

/



"
| Fourier Toansforsm (x “2

i
.

- Standard theovy of Fourier Tramsborm , feL' (R
£(3) = (z:’)_-f, Fl e-l}'x dn , edsts, by domiated cousergence dreorem-

This s the Fowrler Tousban of F
= "

Nele: f Eli, .. 0] = p,b(,}.-&lx..), Haen F‘j i:m.;)

By Ritmanr- Lebesgue \?(7“"0 as ““\"’9", owd  wereover,
A A . ]
wih, = st LED] < g Jo ol = L el

We need o Aflerant space to wlich we wn  apply padial diferedicl opemtoss, - @
Spuce Fp(;-ew'ed \:5 Fowrter Tvaums Form,

Defintion 341 0 The space S(R") of Schwaez Funchions o R” s defined as:
¥ ‘f(ﬂ") = {Fé ¥ RY: Sup \xaauﬂ < Vi 3}
Te, F awd b oenvahive decy feter dhan any P ud"“"“"“"l ;

Nete: of FeS | 50 dom x"F aud OFF.

€ Gl e—lhtlli . \g
= ' it , |
W) p o polywamal D plxhe " € (€ Mermite poly nowials
L) g Fumchions  of (’.ﬂnqqcl' fu»?f’art‘-
(] oot 1 Stk -t ] = il
J 'X[m] _e_'tb Ax = J; 2 dx = [q.l_c— ] = E—;‘g e ;:_: —nst of compack supperts

(]

Fown'er Tramsborm Spreads out }'c.l.ﬁ’ov-t N Fmon

' M !M_dﬁul'-
AT

i |
Lewma 311 Gruen $>0 3 @e C®IR" such tat @l = 5 O F Wiy \46
with 0@ and @l-s) = P ().

;PraaF* () start wWith €6 = &P(T-:t:_,.ﬁ'fj iF ik -4‘, =0 otherw se. ‘/m

Uaim thek Huis s € ezl Eb)= E(r). [

w gz S tede /" ok g, I
() Wle)= glareg) . Choose &R R such that W)= i Y I
L‘f ol | I

Seb D= hir)hl-¢) ¢ ﬂ—

BT G R i

SO - S—

(Toke PeS. ¥ 3 well-chfivel sleer SeL', VB & FTromd | s,

Lo i yb Liw ¥ \ It - %
| ac/a:(J =r2';]'iu o= £ d,(_ = (2'—’_;;‘ RI;" (£ 37(-5 e ’ )de) d’(.n.

2%
- 2 e p oG ‘\
i ) \ - .
- Rlss, ‘5/'% v f (-xy) F e dx = (-ixf)



/;/ o /;/ o
Lema 3,13 Q,C :[ig)‘:,xp 7“9-;) f—’ for £cS.

Lewa 306 \F €6 XS, Yo Ee S,
Yool need 4+ show 'Hml' Ll\ﬂ (: 9;] F s bouneed.  This b5 e (*Pﬂ, bt sine

.Fe\f, we \\-MQM a [)1. H is bawM so o wuﬁhc{o sleow b
£ 1s bausoled- Bk £ 5 L' s f is \aowo(do‘l lo-f with  sbrowger lawd-r)

Lewga BIE: LF Fef and FlD =0 fuo € > ZxJL o), where FeS.
Pt Consider L se(Fldde = €b)- 609 > £'ZCED gp. (6 - Tx600
Eiln) 15 €® bt may wot be S
wa g; = — 23 ) slgulasr ot %20 bk has agWt behaviow as Vai >t
ﬂmd ZﬂJ q,l) = Z“”", fx) = €. | s
Cheose \)MP ‘r’Mc‘/HOn such  Buak Ped) = {0 eukside sewme V\U-g\nbbwl-\“‘l-
Then Z o5 @ Byin) + Z g (- Fn) 9500 = 25 {‘N x \- ?JgJ}
Teke Huis an {:J n Lnwma o wwa@és;.#o,{- E -

Lemma 316: Sc-t?fose T:8=-8 s a lLiaear tmasternabion Ommubig  woita wulbiplicohien x;
aud  differentakion %’fj ¥, then Tz cJd (e contant.
Peack: v Vb fa)= 4. Yon by lewmma 315 (bvans lated) F]u1=_élxj-aj)ﬁjw ,

TF(x = Z(m, ~a5) Th > (TA)(a) = O :
@ Conider T(E-be™ ez » (W)= Fle) Tle™ ) 10) = cla) Hol < imolepesolest o €

() C&Ao;e ¢ with wo 7ewer, Yo Cla)= [TFNQJ/H@ E.. ¥ 1 Q.

ﬁj es

of
(TH ﬁ}*(ﬁj :>8%(.:O,So ¢ s constaut,
Yot _ vt :
Tax, 2,

Ve (avewse 1S

Theorem 213 The Founer Tramstorw 1t am isomorphism fae > 88
| 2 Val.
Binls ot f PEDL"™ 25,

Prog € Ta,‘ee Ffﬂ=6 - near W:cvrwo.{-lw -
F(H = o5 FO , Flgh = i PO, F (a, R R Y BRI o (0
St R:$2>F & be: (RF)x)= f-d, so ﬁ(”/"x,) 'ﬂx_,[RFl Rlx;f)= - (RE).
By lemma 316, RF redd 2o IROF- o 8L
i€ %0, (averse of F ¢ £RF \(—RMMR
New, (RAFJw = 3 @ [F1D 7 d

To evaluabe ¢, take Faj: eqpl-tai'sa) = eep [-3lxis- 2.
Note at (& t6)F =0 ,1¢j5n 5o, (5 H%g)(: 20 »>F * K ap(-35%2).

Ta QUOLUGJ'( K Sé}' ‘g 0 t/ {J“",“
. = -A, (1 o
K= Irr)F"f M&dt = fx )"’1 J:Tf 2olx—— u—;,':u .

So, cf: RFB)= RE=F las btm= b)), 50 c=I.

| " i
D{pimﬂ-{o,\ UL For ‘1,9 3 ‘S“R } i dyﬁ.ne L wonnoludion ) Fﬁg, \gg' [FXng)"' (2m)"f2 -{F(""J) ‘j(‘:ﬂdj-

Notke: p*‘jr 3xf-, Fxlgxln) = (ﬁ,\ch\n - commutative algebre  sbruckiu< on f(iRh),



Theoreu 349 ' For Qg € ‘%njl i) -r?‘a dw = fpé‘ dr , ) qudxt fﬁ\éd’(f
G ﬁ%' = fxq , v f; = ﬁ*é\ ‘
Croof 1Bt sides are equal to: TE;}‘Tz” Fo 9{3)3'1"Axd
@ Pk bz 3. B TGwe™¥al o B-fgme™Sdy =9
Frow i, § F3du= [Fldas [lde= [F3 de.
Noie: FgeS, define a hemublan imer produsct : <fig>= ‘”‘5 d"]
F: 35  <FEFg>=<69> ,ie. F is wmtany

(6) Both sides equal (™ [ &) 9iy) e—i(xn,).”id?-
5 and take Fourier Toumsboom.

(19 etfl‘ue (,9 b‘j F,g
- w/a STV ~
We  have, F(S) s (2™ IH"*‘e P PR FeL', Lebesque Heorys £ well-deb ned.
‘c FE—L1’ H,.,e“ ?.
Cocollary 2208 £ 525 wbads 4o a wwtany wap of L'IRY) & el
Ema‘: (Cor wn=l] f is a(me ‘n Li-' i vewn ‘FeLl angl E>0! 3 'Peg such  Heak
“F—?"L‘ <E. \A)\Aajr’ ﬁt'r:&,, S{C-Cf ‘RMGHORI R{C G‘lﬂ'ﬂse (L-g d-egvu'-‘:\(cm u::ﬁ
Fu«u.o{ﬂ'Ou = Cp,::; L 4 ’XI.‘, w hare X \s {L(

Lekesgue .'»Jcegml), P a qu:
Mao‘:ew&in‘c punekan ep Yhe ;'.utljm,{_

bowp Fundion, ¥ €S,
= ° “’S‘
Lt <2s (s

I"x[a‘.‘]-- Y‘l dx = _{ H"lt
‘ CPnt Suoblw CP“"’C) }..LZJ So Q’,‘ is @

ce

Suﬂao;e FGLZ, fen 3 a cequen
fvew €% 3 N(s) such thal WFu-Tall<E ¥V wn>N(8

laucy sequence, ie 9
Aty F, WP Qu-FRI 1 Gl (how ) of fheoren 319)
L Cauchy, so convemes LY. Define FLH- “{3;‘ F@n.

k. Diste buhous.

';uf»PF = {x: fxj30%

| C(m {R') - C'o Fwaln’ous‘ of Eou_gcr}- Su?f_»’o:b.
Reccl, F N s 2 vecher space, its duel space v s the Space of Wnear Fumckions

™Y
Delbiscbion Le.l: 1 F,;F.\Ifctw} Vhen €,»F o tet funchions F F\,-- all  \iave sugpect

within a fxed cowpact set K, aud 2L (27 (8f)] 5 © asa-e Vu.

Deﬁ,ﬁ:{ou k2: p distebution T s a Lnear wmap fr <ED FYG.M C,:p o € sudh Yot i F
£ as bt Funchions, then <EB,T> 3 KED 4 €.

Examples: () Dicee S Funchion. Defiue <£,8,> = Flo).
) P on edswredle Lumelioy, B <t = JERdn 45 o distobubion,

(i) <T: EN= (3%€)ta).



Greneral TPancple: Suﬁw;e R CC= ¢" s a Unear tromsformation, which s covkinuwous
(l"Z, Ab,> AL f Fr“” and Su?pofea a CDJD.MDLLS Unear trousformabion A't €7
such Yot [(Aflg dx = [F(g)dx, bae ¢ (A" is the # tramspose of A Hueu
A tan be ectended o a Unear waop of distrbuhions \nj: <QT, £y = <T', B'F>

 Exugse Uy A= Yoy €0 A C”, T3 g o Jf D (by  pads). So A -,
So, ole ine <2 /Qx“ F> <T )FID:r ., o <3“T(“> [-l)"“(T 6D
] Su.rfb;e he C, B 00 s CF . A(F)= H: A=A . Mulkply T by b
uT 6 =<1 tnD
Uy ROL): £-x). <RT £> = <T,RED.

o we (. AP ~¢o..,uounw witet, (Aflog = | Wiaey) fly) dy == \wxf.
{Rok- saited (2™ Hor wauwwq'
“Rﬁg = H\n[x-g) Hy) glx) dxdﬂ = f‘:(a) [(R\n)#q] ly) ol..j
<hxT 1> = CT (RW x>

wawla to olz(:ine Co.wowvws WAOve ﬂuua,uﬂ

DGS.(‘AEHQM 43' A cowhnuous wap f:x=Y, X7 wetvic H‘”I”L"‘i‘lca‘” Spaces s e ‘E for
eagh wufao& seb KeY, £l s wn?od‘.

We can  {ebke Hie cowvoloblon of twe ol Functions (u& neceﬂan'b_) of ww,pad'

Sqﬂ?orkl f e wap suppf X suppq Y ; hg) s x4y s proper
(T, '€ lagh €+ thon IR such tab WilS R, gh€ R)

fFl”“j)ﬂlj)Olﬂ & \ukegral  over sapplp=rsopp Suffg‘:n(u—Su?PF) - (%)
Check  #als is bownoled € Hdls Suﬂaak condition helds:
. i —suppk ] T

sapp 9 1
R4 Y

; — (%) —
What is Yhe suppork of a olistabukon? Recall Mt a istububion camnet be
MWO‘ a/t a ?ot-ux‘.

»Lemu A dibeibbion yomishes on an open st U SR HECTES 0 G
ol FE( Sud\"c‘naksug?Fcu

‘Exgﬂg(.e: V€ acll, fen 3a vamishes on U

Definbion LS: The s‘ﬁzo& of a distribubion T s dhe Comp lement of the seb
{xefﬂ T vomihes in a mg\nhaur\wod ppx} t\,

M' V s aw epin sek. .’ SMPFTN losed..



IEﬁa_n_ae_sr () supp 8¢ = Saf.
| () \¥ <T¢> fF% 0[9‘ ; @ u.,aln.uwus &w ""'ﬂ’T_ $u.PP¢_'—]

| (w) supp’/ox5 € sugp T.

Lewua 660 (F fe C” and suppf 0 suppT =, then ST E>20.
%'&29.('_‘ \F xesupp §, 3 a ball Byfx) on w\MOL T vanishes. SuppF s compad,

! So we can cover 1€ with balis 535(133, xe Su.FPF 39 mmi:actneq,a a Fwite
| subcoveriug 8., Ba. kae a LMP funckion Po with =0 oubice 8 , aud
vo (A8, Let F:=F€F /Z‘P §uﬂ,€¢ e B e Byulrl. <TED=O.

B <TE>:=<TZEL> = 0, (T - FZ% /29 -¢)

%ﬁ_ \¢ Fe Cm T a aUSh'ibuJHou, e <T’;F> is obFKned wherever Suﬁ’f: N s.,w‘l'
s compact.
ELF (T, ) = <T?F>,w\uae‘pis @ Mﬁwd-{au zl on swflcnfuﬁp‘r.
(aif lwma ¢ Prauc :v\dﬂfwd.avf of @’}

C_:%;_qm De@me wouvoludion of a dustrbubien T and ¢ kgl - f such Yat
SU-WTX S“"ﬂ" e |R is proper. (ka)(x,\ <T F‘S where € [g)— F(x- g)
tfdn:ﬁes condHent of e,,rou@,_
So <% 65 = <S, eT)x £

B Txf 5 aC” Funckion , SxT is a distabiben.
) SxT = TS
(i) Sx(Txl) = (sxT)xU.
t) Supp (3%T) € S“u.{zfas + S'U-{‘fT
W) (ST = (3"SIxT = SxI°T
 tei) SaT =S, T
Poeaf of wiy: <TwS,, £> = ST, (RS, Y =<T, §, x>, = <T, >
(uSmS (QF)(X) fl-x) > RS, = 280, aund (£, xFllx) = (go £>= £ (o) = F(z)]
Rt b P09 = ™) b0 ™ gy, Put?
"ra.kﬂ eue- vauable case: ?{3) 5 (7—71411‘“:(’& e”'"; dx. Sl'uu fe Cc_w , f[?) is well-defned
| for fc C.
| &g ?(_}'*:‘Lﬂ = (2r) B Fid (- e—lx - exists.  So, F(U oo helonwpluic /a.ue,tﬁ%
p'-w\o‘n‘“ ”Eedrtrt’ Fuud:!on.
"‘ML‘Q theovem  in comfl,u M@l‘jjf}=> Y \MLOM-,?\M‘: funchion vomishes ou an
open seb, Hen it vanisher evemuhert.
| SIS S
| L - Scluvarz space. Fowner Tions form : S-% (fromwphicwuﬂ}_ it
«

- need "wwgqm“u de Raition.
eluiting 77 bus in SR i 5ol (-l 50 v @, (xeR)



 Definibion 4.3° A tewpered stabuben is a Unear wap T: S € suck Heak
6= TF ) f,=€ S,

£ 'S b ekl (€= €E> é\_..-, ?} let T be @ km.‘:erd dustabuten . Thew
AT P i coskinmows- deFues a cistebkion T ; e <‘?,F5 Rt
Neote dhat since .(f‘é‘ Ao = Ifg cdx , Yais s cousistent with Taustom of Funckion in 8.

Rmﬁ: C:a €8 s alzmge‘ e, f FeS den ay'wzu ¢>0 3 Seq uimnce Fmdaffg
Such tat €4 € G @a, bump bumebion on ball B, Lol Pu(f)=>F.
WMT s e kupered clistaukion , it is determined by s cestrickion %o ¢

_&Lﬁ-’ G-luw a wwftﬂ.u.k WFFJ&-&JZ Pa.r{npal diﬁ:wh‘wl. o-szcJ.'Owr P, we wo.u{' 1:9 ;a(pe
e -Enf‘uaj'fon Pu- €. P‘ig‘:kaug“.

Def-iaﬂ-a‘oa Ltq A va\clg:mm So%AQA F‘f G Orab)“"f P 5 o ddé!‘tﬂ‘hc\*‘l‘au K
such that PK:=§,.

Nebe: 18 FeC” M Pl 2PKuf =S F=F - oluad Pu:é by pubbing w= KxE,

Theorm: eveny coustaunt coe (R chenk Pa.i\'al AuCleverdial operdey TPV U SN Y Ry T
Prof:  neu- eXamdimable.  (Restakemenk lakes)

Theoew b 10: Lok P= 2, % be a cowtant cocfficient padkial differakial operator [PDO)
Theu, f F€C¢N' Ja C®u sudh that Puzf. 2
e e = a = F(3)
Procft Solwe PuzF  Take FownerTransFeom. A[a%vg =¥, ¢ ;‘. (%) al¥)= FI¥), 5o GI%)= /a'f})
So, fhj to defne wlw) = l?-n’}wzfe"x'} ”Y)/rlf) d¥ . (F Lukire - Hnis is =Jood)
Problew ¢ V’lYJ WMay have 2€oei- Hals s bad.
Polut the fa.L'ngm.d (s slagular, bub defined for couplax E
\dea: o change B ol sy Eliacie. & wenth sadve s Sk Yk
% (%) '—,:L:'R L% By votahion (an odhogoual bmastommabion), asscme 7 =19 0, ).
i?y Muﬂn'fbji.xﬁ by a consbant, assume Qg =1, where o,z (0, 0,)).
Sa} O"(})= E.n + leems of bover onder (w Fn.
For YGR“, wate F’(‘g, ;n),‘ge Rn-l- l:r(!,f,,)ﬂ?. Covsider Yuis as a Fohawcmw(
of degree R in Fa, it ooks oAl - cakisuous in .
Order the vorks T AiCB) ST A (9 Fc<) \F equality, € Re A () € Re;(3).
(cowhiuned later)

Leama B: 3o bownded wmeasureable Funchion PR "SR sueh tuak | 17 -Tm ()] 21 ¥

—_l— - - - —
Preg b ————— i ¢
¥

Given 5 T Al . ImAlT) - B ek mecnbers.
ok Uast one Inbemel wask costmin [™, ms2] . Ove of thase: define F13) = msi.

i atervels.




Examplos: (0 Hypecbolic P00, 7 (820, ddS+0) 0 VT, Vaud Ve with sutficiently large

{wmaginary pack \F Ims>m,r(“§}")to ;\'a}u Q%) = wal,
() hoplee wpeatsr, 19 -Z% . 525 -2 %, E =1L (ERT . ;@
Lowmag: Lot N=§we € iol =03 aud for 3¢€° ok dl¥) be W distance ton,
(“F)"

fe di3)z JoFUY-ull. The \¢(§)|)/
Procf: Take TEN. Deline gl = G‘[‘;i-z'q_) :(0,.,0,1). - ?‘-’jmmwl ‘a2 of dﬂqrce ’

Zeroes )\,,..,}\n. g(2)= 6[1”\')"(2'»‘\”. 9;'“ TI"“-%/Al

Yedjapen e WI2AE), (o is o wnit ue&or)

So, f 121¢ d(¥), |Tu14l, so 19¥/g0) € 2F
(P |y 9 0 da] € AN 20a0s) < wars) !

('uwmﬁ Camchy s lwbcﬂm( Fofw&u).a) "
Paent Caiek 3,

New, glej= u‘[f) o c'h/a’f" g h';
> R

k! ek a® oy (427

i b F['SJ g
" ﬂ(
Dokl Theoser Biitp Loscliiadll Covailer i ™ f I e, ¢z) O SaelS
R Twt,=¥%) R
bawd&Jaleg r‘lﬂwo.

4ok
Fow wwmas, | (9 2 ( >’2-'ﬁ o Jva Ty %)
Ve o fo Bal iR N % T E T S heunded w @ i bancled.

-

(%) ¢ =
' emg s boundled.

\nl:ejui cous eme; uanm\@ with ol it olmxvai'wes t B (" fumchion.

This /s becawse: (I le l s boumeli(?l L Fég Uiy n:r('ﬂ L

¢ (agrtndl [
Puz ™) g ol e F(ﬂd? ¥ 1

= (Zﬂj-%ﬁr Ll F(3) O‘f h'j C“W"’l“ﬂ} ']W = Ff" [Fﬂ\' , tompare I\MP e s P ?[ﬂ]

Theoren &-ll: E\Jem, corstank caeFFtepo\é: Do hwas a Cruclanentel solibion.

_?m_q_’ T"H Kis)= (zﬂ-” f Ian =9(3) o-{'i) natf n
Prololem — 1~\k¢gm’l wmay vwf: convme. Covsicler instead , P = Pl-a)~, 63’5; oxt
o (%= o(S)( 1+ 254" - (s'.,. S S e esi)
Becauwse PUS) s bcmolﬁd, ,Z: A —>,:3: 1. as o0 ssile fodkbur of inkay cakion.

Replace 7 by 0. su(¥)™ is inkegpable € N>™2
(""w” r-i‘-;' ‘ P”iﬂvf coorolinates, .-';7" r‘:’dfdﬁ ZN-a H>1)
Cajw Ptz % ldistnbukions) . Take £ ¢,
Evaluetbe <P Kn {.'> z <K~¢P £, (P =~ transpose. Q«&Pluce 9/025 By"a/ax,‘)
= X
(2m)" ﬂ..rmff‘ w' _cr_fff;:‘ d\f dY dx.
= [2\1)-; m‘E'-'I,,fg:, #13) °h~l'5)—|d§,d'§‘(2;ﬂjm£ o (P o o
Last pat: Foumer Tvamsfom of ¥, ¥(-9 Wi Py F.
V0g)= o) (9 F0$) = qul- D) E05), 5o $63) = 0, (51 FL-%).
" Wik we had belore = () ks cly g FED RS
= (o) 3 DAY, (by Cauchy, = [(z.,r“”fe"”pr $9ds),., = Mol - fle).
,Psk,. 280, so PO Ku: S - a Fumdamesdal solikion 6o P.




-

P:)
M K s wet er. Tor anw.sz, P’a_;é';

> P(K+ €+ qiy) = PR =5,
(I, =K 4w , where Puz0)

5. La'r)la(e o?em‘tqg

A= Z%¢ - e loplosian w(¥)= EE - olliphe

Fintl a CMWQA Sa%eu i cﬁr u\;l, fo A= d/clxl

x ¥ Ul‘;
Mebhod of sedion b : Wiz Og? L 55 &¥ =g f  Sgr dE
. In$:¢ -¥F Tog-| E
é ' 1 X Ny *
A Sd ? = Rels - Lx‘fz ef!(zﬁ"o*tfm‘) e MR“;‘J ..x_R;,,AQ‘

e
APO -~

m‘:gm/l areund Semiurcle = @,
rj: = 2wix (residues) = 9, (M Pol.ll isicle l_')

9‘(0" wM td'e with @ ‘MCUTJ.E bd‘gw %e Ll:l/\f.
o dF -2wi, Rerl§20) = -2ul(em= #2wx.

; K(n)‘ 0 [ x>e

Ex<o. K s qu’cout wp o addibion of aieab ? . S
( = ““«MJmeakJ ﬂ\_u.l““"' af d’d-t)

dk o txd>o . L (A :
Nd{‘i .I'( ) Sa- j:“ ~t k<o, e (4%”[-:1}5 ‘%;(F(-x))
5

gamekay of  equabion: (RF)x) = €(~) > PR-RP.

Fl'v\d o cwnwai So(unm tvan ant wineler sgmd‘ry <= K AN evea FuwwHOn.
(R 5(f+RA) = 3 (€+RH,

S,O, K(l’J = %l'll = ‘%WQ}'\'L’

\f\ ‘R“ (n»l), A {S \\ﬂ\]ad'l:ﬂM}- u,nd.e( {{Af Q(/Ed\n Oc Hne gmuf otﬂ) ‘,F o.&o%ud
tramsormakios : x> Ax  PAAT=3 2

a%J- (¢rax) - E (A a:,,)[ﬂ») e Z a,p(F(A,.J)

lA.l" A B« E’xk) [A"J [JZ A A =mTMu. = SIR]
L) A(F(ﬂp]} r(Af')(RLx) s LX m,}mel- u.M-ol.&’/

oo ge aad  tvawsFermations.

; Sezk a Fumola.mui'al solwlion wWith m&aﬂmml Symmetvy . l§1w’4.,(_w(:l,j
u!:w..re Pt é’(a. NE S e K Sal:-sﬂm BKz0 oukside O, so consicler:
Z 5 (fo) = (F’w w Zlﬁ"m v= + Flife - F0. 3 - J) “f"(+ 200 - L€' =0

S /= ‘(—"—'3 ) = 1 ye akl
% /F o il F ikt F (l(de,i'-'-czv\ T

] ch*fm “fj,

Theovene S.1° V¢ Flx) = llxu anﬂ? [ﬂ:f ZJ then AF = (2-4) Tu S., Gk WS e Al
Sf\aeoe W lR ( Ll

Hewee K= (domiz 15 am  Unvannawd)  Fundam ental SaLwU;ov)
Prockt Thisk of F aa o distrbubions <€ 0> = [E5h da,

(1]
Neas ovigiy, dzz ¢"'deda , jo® = e? (,mfaub ,..10"’”“"

Leb & ()= (¢ +Ilul|"}1 é—("‘ LR Eo > P> b sal Lol

asr €30,
So Fi"’F: ‘n  dhe seuse of dAStfibdﬂr@Wi- AFS"" OF g Ad st buki ous.



Afty = Z 5 () (i «sl i) e T e g) E e Fbts 7 2y
[?.-—n)r\f (ilxn?® *8} B ag )
9.["/5) = (2-u)n. 'l::’ +1) R 9, 4 .
Sy KB, E> = [o bl dx = fo £7g (}) M) dlx =[5 g 1) Fley) dy £'dy [y- %
lm <AF£ £ = m (§9,1y Flsy) dy) = Floj 9,0y oy,

= (f9, a8,
Evm be consbant: 19, t0ds g,fu.,.nm'g" wrtide - cn. n.lza [ Ue el
Pk ool =8 4 f= %f L e lcr]"al; z f s’[l's}
Bl # & kL Bl Bove, B, % L3 i (2 ol 05

W

[}
M ) Fw wz2, 1—nt‘°‘3r T a Fwa’meul‘ai vava

. - & * . i
w S(-L?PeSf ?’ axn *"5‘29 P~ i —"j% P-;;'i-+ Vi A i P[F‘i—r"‘ﬁfl] = Sc.

(B-8) () = (2-Y - A - 5

Zvrii ok

9; @ a&arkﬂ\’wl—fonl s s < wada.n&«}:q,! Solublan oF P

Mt

i) ned ¥ Kre 30 o = & - 0’,=2 N e

AK— g K j’ n)ﬂ'..lzll nxl
Loj L] ) n:2

&Mf_ W o5 P for x£0. ij dufferanhal orfuuker Wit s ‘Dmpa-éy s called
M&gﬁ%‘c,

:Pant £" s ¥ €7 Qfﬁuldn‘ﬁ
Ex r P=aIaT CP(firgtg) 0. Puz o iF Lgare €' . B P s ek \ypecliphe
—w& 9 9 pochhp

M_-? There s a dishnbubion E of wmfagfsnfrcfé such Hat AE=5.vY, Llhere
| "*’GC (E is called a ?Mmd‘hx, O appresamake tn\liﬂt}c
I iasdde 2elo)

Poagf: W= e [1-9IK , wilh € o Do Panshioe s €= $o abice Boq 1o
i B(Pr)= §, - Alt-WK) - vamishes F lini>2e, So A€ S, . ¥

 Theorem 5.5 Lek Frﬂ be distrbekows such thak Ap‘ﬂ- \F g s (" near a, B £ 6 £® wonen
Deak: €9, wlhere supp @ <Butal, =S50 whee Fec(Bota).
) Glbel vesion: Suppose g€ (.:P(ﬂ?“}. o, xf=F. S - compack Suffou-“
gz BF= B(S,xh= [AS,) xF.
A€= &, +Y, = [A3,)¥E . Weues Exq = & % B, wF = (5,+9) xE 2 £ + xF.
D F:Exg - Yef. g, (" > fe ("R W Buze i s ¢ (IR")
() Leal vorsiont Take o bump Funckion €20 weara
fg=PAF = AF - (1-@AAF ~DF+h |, L 20 near a. /Cpmafs g Ca Yo
Exg®y -Exh: ExBF = (D) il =5, %F + ¥xb. . F=ExTy -Exh- ¥xf
Recall: Supp(Exb) € supp € + supph . suppn N B le) =& Choose £ <o clefine
E sucdh Hat Su{sz c‘glﬂ],-: a¢ Sufpfﬁxlq) s o swiadl Wuﬁ\m. 2 Exh is tere
on o sufhcedy swmall necghbourkood of a . £ 05 C” o s werglbourh eed.
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Dicichlet Problew for B Grven F:IN=€ | solve Buz0 oufl, uly = F on o @
Lon
No&g! & colkion of BDu =0 s ealled @ w Fu.a@l'l'ou-

,E‘g&iﬂ’u S b [Dn\yexww Theortm]: Let R be am Open bovrolid cebin B® with
\’O\M\o!_n.nj an (=RvNR) glves by o c” Wyperswface, aud Lot € R =R
be a €' Punchion on JI. The, jpho\u’=thJ‘."‘dx
(32 s locally debined by Fx)z0 it DF6l #6, o = o

Poot [for batl): We skl prove Heak il feC' on Wnl €l amd conbinsous on Ixli€],
them ey o o x I O G |
Take o Low»\? Fwo‘r\ou (Fz(l") g fo |.(-r.r>] Then, u,‘!;ﬂ‘:d" = u“"‘ ff—"?‘
50 -rBu q?f.”e" - - ¢ aﬂdx - -JF T—,E .:.Ja dy = fjlr) I v e [aa}a,mt‘e ovesr Pulﬁ-n)
f (914-" ) ‘de,r . Take Uwit ¢~ e = j;d, lgfr) ) de = quw -":5' fl"J " unn A
Thea put F—CJ and  swm,

Q"Mﬂiﬂ.ﬁ,ﬂhﬂ&
e D Oa
J JSAM dx:é_!{ 9%,' d"". [ F{'—‘ a“/Q,l; " 'ZJ;;“" = nommpl denfucinlue].

:f'“) C‘fuﬂ’ FOMIALA .a£ (IA i Bn/ f [UB\"' VAWJ d'l (T‘@k{ &: “;‘1’/9{‘ = 9”/9,‘_“.)
‘/97( ubv b Zgi . za‘ ",:{ *—VAM..

L

| Theovew S5 [MeanValue Popacky): Lok w be harmewic in Blx,r) . Thew, for auy g<r,

I
wuin,) = T ?“_ “{*"-hfu(ﬂ de

Preb: Take % =o0. By reg Wharity, w s il gl@,e). Mudbiply w by o buwp Function

which =l on Blopl , amd 20 in a r\dg\n\oowhood of Ir:iny =RY - @_”-K
Call {he resulbug  Funchion . URY, so aﬂ"ﬁj 3. .

Wall=¢
ulej= <S u.> <DK |..> <K Au> J ‘#‘r (s u.~° ) ﬂfee)l

R}H 2 o i ?“
= T?r_:vf?‘; "a{"‘(’ (..n-: - 1” o= =3 "‘!' (Ffi 36 % l'...,” de (Gres c-—m..b’
IR .

Naw‘ wsz o }M a MGJ\A\oow\qu GF “wﬂzﬂ, S0 “,,'S,g =4,

e du PRI 2
So’ u{o] Tz n_“",' é"'_"’m{‘ dr (2-n)7,, H'{'—f s {r"*lj d'v

. walz [, d0 . 1
i R T f" R f/d“ {2w)Ts Dxu(u ' T ™ f wlx) dax,

 Theoreu 5.6 (Diichlet Problow for the Bald]: Leb W be Cowkinmaws ea izt cud olefine wiv
for i<l byt wy = 0.;'-~u,{:f :I;“;'yj: W) Ao, Then, u(x) ekeads 0 a  cowkimwows
Funchion en W€l olich s Warwonic tn M€l and wlx) = Wo) o iz |
“Q..i‘ﬁ n=0 }veA {'Le Mmzan  vadue ?rnreu-’fg)

M ?ggg on QHO{-- T, ﬂl:".:"]?i P{X,,tj) ?raa‘: 5 a n;a‘ruwm o[‘ ‘;rv?e.-{{efopp‘ﬁ

L) Play is harmowte a8 @ funchion ia (i<l F Iliﬁi(l

_oA-taran® 8- (49w ye3) | _20g2) -vant
PUJ— % 7(-*3. G‘n p “-*Hn C: “%ﬂ" Wz

i

. . i 1 I R v - (n-) % pS 2 : -_____._._
Note: GgimT is  hawwewc, so "aT;,(WﬂFTJ T o™ one - 5. P= 229 nan Vie”



i) p[m;.,))O iF o<y,
“;L P[xg)dr =\ . Coasicler Elx) = -‘r‘ Plxy) do = % F{o)- i
Sl‘nc‘. P s Wavmewic, S0 is k. \AA@MQH% under Hae Mf@rﬂi)

£ 0 abe Wwvanawt under ertheqonal tvensFommations, NAxli=lxl.
Fej = b b de = S P da = Bl o F s o funchion of v

L)

2-a
o r «Cy , Nn%2

Bt £ ’gf-“s“c;,m- 16 Pzl D ¢20, =1 .- Fl)=L
Now  consider u[xh"ﬁfﬂ P y) Wyl do. - Rarmonic on WiI<) by clifferewhiating
wnder the  wmkgral. AL e need bo shau s ulry) 2 bly) as ) how belo,
F oy b
Hateg)- byl =4 Plea, ) (bt sd el (o )

$ T Pleya) Vil - wig)l de (Fraum o)

éln,{,ﬁ“ Pley , ) Vhini- wig)t do + qulhlw{\’nu Plry, ») do.

Fust tewm: W coubiasuws on compact set, wniformly wowhnwows, so given 7, €20
such tat \hix- u.,;lq f gl €€ P20,5P=1, so Pt twkagal <7
. 2
S‘ed(_&“d wa‘. r.T P[l‘\j‘-‘J “L‘I‘guo
ﬁx-n,ll =l - Lelnmy)- - ilx—glli -2-2sx,y)
So, le-n,“t = e (2-2txg) + U212 ¢ (-t

Roue, Pley o) € ‘[_Lfiﬁr > O as vl

=€ li~e))"?

|ulrgi—\'\(g}l <oy v L, 50 uleg) = Wly)

Theoem 5.5 [Marvipwom fv{mi“lzl-'  ow s couktwmous on JL awed  \armowic on 2,
and N is cownecked Hhen 4% wz P u,

! XeA xedn
Pﬂ’_ﬂF gUﬁwSe ot t adveve it watiwww M at o F“'J.- ace k.
Let ‘ﬂt ixeﬂ- wl=m] -—wnou-emply , closed. uly) -M s harmondc.
o¢ gﬁ'—--m-fn- (M-wim) AT = M-ule) , byMVP , = 0D ulx)=M ou lix-al=¢.

Nowy ¢ D ulful =M en Blee) D Ris open DA =R as L s connecked .

%ﬂﬂq_ WP wv solve Dincdhet problew (o Wt dD SR, eow wv sowes it for 0 DR,
gtﬁ WAL AA P«riﬂaplx, u=v €0 n 2 D ufu. Bk V-u abo Sowes
e Pfu\r\.w » véu H wu-v,

! -

) KW The ?moF werks T we ansuume OJ‘j ulae) € %:_ f whd dx,

la-g)i=p

Theovean S-4 (KMJMJ \E oWl s COleM.am on “ﬂtll"’-’f2 and kamwc oA
| WH4R |, and wou=negakive, then K 2 (Ree) ulo) € ubd ¢ R™Ru) wio) [t ]
lﬂd—r}“-' Lﬂ"f)”'
Sk
Pk wse Hue Poisson Remd for o ball of vediwR: Pluy)= g.- W [“ “ R]
W ligh= R \hl} et Reoe 2 Nty € Wlu-ggll € Wl #liglt= Ree. So, @ :z = ‘Pﬂ% i
ﬁwi* uht) ”9"-,2 P(Tg) ulg)chj

S & u%)%«( <.._-.i2 -t uly) dy 5 S EZ fufa)d.ﬂ
" RT,, lﬂ%rj‘ ll,n,ﬁ a“j Re, |p- -)* “‘j“ R . MV PD U{O)- o )

g R-¢ n-2 < 2 . n-2
N (4 ule) € ulx) & ,[-——'2"’... R, utled

)™t




Gm@-’ 13 5%3,:, s Mamewic in L oaud U e pointwise lte uytn) i wowchouie
increasing n W and bouwnclid above) then on  eack Compack  subset K, the
Coyvemen e s wifem and the Lwut Linckion is hamewc
Pm_oe‘ \n o bt of redius R Eodm: 06 u,ia)- unl § Clusle)- uule)) . Sivee
dole)  Couvenqes, Ualy) couveqes wnd bormdy . oL Slae Ua are  cowkanews |, ulx) i
CD\A.J:AWM( Mw‘cwu UMLL‘: 0‘ t’.Ov.)l’iww {:MCJHOMJ and giace Uy, ) = fﬂ"’}“n%}dg,
Teke Uniks: uln: “’,{”__( Plx.y) wiy) d@ Sluce w s cowbwwm on Hae bawotwg,
G U Warmswc by PrpoF of Theovew S.F  [Diaclet ﬂaﬂ)

Pim wow to sole e Diddilet problem 6w general D~ Penons wedhed,

Deﬁg%{w $i0: A convhwmows funchien u enw 2 s calld Sib hearm ouic f(", cor&da. xedl
amd Su%oi-&\hlg small e, uly £ i"{,“"‘% .""'{"f uly) dy).

Ewbo 4) Howwowic funchious.
iy Cz &md‘lou with Au> 0. ['Lde: He last Une of Thearewmn 55 - [mup) :
Ule)= u-..ja-,. { =] ":L(’ Audx - ;z.-'.',f udﬂ‘l such @ ur bt

Remack: R wobed O'Ldve, e  wwarimmm praciple  Wolds for  subMarmonic frmctions.

SQLWQJ'P w is sobhanmonic  onl, owd u€h en O, aud suppese wis Marwo wic on J2,
owd) v=h on U, T]MM, w-v is Su.hwgwfc, ovd U-v £ O onwdll, So, hﬂ MA { Masmin
paciple, uv om 2. \dea oF proof defiwe vin) = sup Tul: u sublaimonic entt, u £h ow on}

N W owhamews on J2 .
Blag) Ug o) = ulx) oukside Bf.q,g), = soludion of Dirichlet th{aw {asi e g(qfe)_

ewmal: 1F w5 subheemonic Hhen € Ugp.
Pocf:  Oubsicle the bell - %u.whi-\j \esidde Hhe ball, w i sibhamenic, Ugp is e wie
aud so  sub Warm ewde. s l{-—b\,rc wahumo.dc' ZOo own bomdam,, S u-vge fo, b.j Wi (At i);v'u.{cj_

ewma ! uge s Subanwowsc.
o RW te P"’"‘: prove Hak G aullbicicuki swmaklc, veels € o '“’:’(.‘rua.f"ﬂ aly .
i e glc,ei sw, Subkarmonic. (Chosse ¢ sucke ok  Ble) Blee) = ¢).
i) xeBlee), uge » Mamewsc o
Gir Mo-alize, Rewe, waply= uty). r;"'“ wly)dy

-yl € ¢
¢ o

C et wedy, by \uma |

T teglicr

F as W is S(.J"dmwm'(’

1-n

Lewwa 3t VP Flae) cn asd w0 subbammouns tew wle) ¢ — T  wyey

Ta "x-qﬁ:(
em_&: ula) £ ua,e‘-“', = uﬁe‘-‘ﬂ)d’ﬂ, ad Ua ¢ v Warme aie B[Q,c’)

T i‘g—aﬂ:e

B Pf‘n
- | S ( _ "



Lomma Lt (€ w,., ta are subMavwente and w; $h ondn Yun Wiz maxiu 6, d,w]
s s'u.b[«wvwm.'c ad vl om JN.
PME’ v is conhwrtows oun BT .

L

’ ' 1 ““ 4
vix): Mer fu (0] € wax 5?;' S “Jleo’M} ¥ [ e 3 wews Ay,

ixgils ¢

igi: % U subhawomc on R, wush on éUli'

Nole ‘:*ﬁ, sine  ulx)z m= m\«(x) s s 5.

Define Gor onch xe..fz, &(x)r ;:1; ulx)

() &lu) is well-defined, stue by dhe Mavimuum Fr{,@'?h: wly) € ;‘TR uly) £ ;:;:Q hly) =M,

tiv) H: xe dN, sup wle) £ hix) F\,[:)S Wi,

G B 5 subhamenic

FProob: Choose o seguence xyo%,- winidh Is dense i IN [such as poinks witls
vakioual Comaur\ahs}. For eaddn ", &ufl = ,i‘;'g w(x;) , $o fueve exists o Seq,uence
OF Funchous Uqw €S such that u:“[u}/‘ﬁ‘b(;j a h=w.
[Nok ot we can re_rl_aoe u‘u‘) b9 i) Fwo{—.‘m weS such Heak u>ru.“l“ )
Define wnldl = max §w ta,.., ul €5 by \ewma &. Now, w.lx) /R 60) Vi
For 2och ael, choose ¢ such Heak Blag €, omd wow by lCmmas | £=3
replace w, by o scbhavmowic funchon harmowic in the ball.
IE o e Blag), e Rlx) = Ul G ) F ualt) W

Uy, 00 ¥ Uty since 3%, 5 s dense omd Uy U5 cowk lamous.

W, ) on G—(—a_—,fj amd (s lawo\u‘c, so \hj e corolary te RarnacR's theovem, the Lt
Fumcbon w is Vormesic. So i Blae, Pulu) = ut), Marmonic 2 ,(::_,,x ﬁn.,(x,,,,,j: ulx)
We need Hat Ui A (%) =60 but we codd Viawe added dodhe suigiual dewse set,
g F(,. w0 cowhamows med:l’mm= harmanic o Blae) .- FL‘ it hanmenic

Theovew §.10: Suﬁvo;e For  —ach fm'-v{' ye O dhee s 6 Cowkimaous ‘CuMc-/‘:n'ww 9 on N2,
Sublbamonic on S and  such thal gly) =0 awd gl<o For aM eI, x#y.
(" basves c.omo(n'“enu), Then £ solves dhe Divicllet problems on 2.
Proof: Neke first ek Fhlxj S -Eh ) {or N U\»v?7 “iF u,u, are subhavwonic voith
wh W €-h v AN, Heen W Hu, B subMaimonic amd Uty € O en BUT L sup(ucng) SO
i FL*EL £0.
Let ye N and Ay >y with x,e 2. Consider F;, {x4). Take 9 subhavmonic,
wi ta gly)=0  aud g)<e otherwise. Cousider wlx): Wiy) -€ +« Kglx) (K>¢). This s
Subbavmenic. 3 ¥>0  such Yk F Wx-yl €7, Hen uth independent of K, because
gly)=o. ¢ “R“'a”>r, chosse K 5o Lawg e ok wx)$ht) on dN.  Then sinee wis
S obaiwouic, ueS: hly)-£ Kyl ¢ F b,
Simalacy foe -t -hly) 4€ tkgly) £ €yt ¢ ). L Vi bd- WGl ¢ Kot ag
L&{‘du -y, i iﬂ.(ﬂ’.} vh(y)l £2r F oY NE " "
© e Bl 2 Wy) selver de Diddhtel problewm. fence's wethod .

nav
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6. The Megk Opevatoy.

v a o
P= at 27— ;f_. . \‘Gw{ [Aifbusion o?erwhtr. : “‘,x)f )Rw 1
g(T%) = its WEIZ, (T %)= WENE, ¥is et Maphic, as 9, (r,0) =0 fe ry0

Look 'cor Jdne Fmdmu*nl- SD\A&(’.’}‘-OU}. Ccmpo.re w:aﬁ TL&'JM o s
2)= e r é_.:.- - 1 < | =
«lx) (2m) R* ‘*ﬁ,.,,xﬂ!) (1 d Ym A f g,u{c ws  a d‘a,.i‘- Take Em T.

0= alt,%) = v+ 08, < hﬂf‘“: Cx [(positive).
Ty Kine) = o™ S AT (ob inkegrable on R

wmT=-l
b = e $t+t
I ol fuiéﬂ-ﬂ\}“t _ﬁj o f IS‘vl-;ll'ﬂF.l

)

fosnin®

¥ omiaal (F‘”:"’ Yee Moment). Bk vo-inz

~ ist .
\ . - . (st {EN o'g -Ntsind
Wauk (45 L .‘mmn*d‘- Ok we Wieali s, ™ g™ &
N’ t>0 Cemfle}.f coukeovs fn “‘PP“ \ML\‘ ?[Au-E}' ('1'40‘ wa Lowar \,m'df Pl&u(’
4 R AT R T )] (1 wsp?) >
Viai & 21 ’24,(75—,, iy - Te wanie | {'zoe flt“o
T 0l - test .
zn—‘{z(hetx.‘f &-et Hud§= 'Zvrfex A% (>e)

) = o % - et
Ty Koy = fzn)“fe at  t>o. (o o&b\w:st
Recall e_/.,;::‘,; _ TR 35728 — ""If .:,q«u’un/z.d i e-,,,,,,z,:_
call, = B =

Pwl’ 1‘[=J§?‘E ,uj:_‘gf_;'.

ou._

" et
a W e A (2a"?

_ gy =Y
So,  Hixy = g (Lrt) . e , E>0
tlo

2
Theorm 6.0 K% 6) s the Fmda,wmkai soluhen 0 the heat er%rl'arﬂ/éf -4
i =T f

ProeF: \F Fe C;wfﬂ?ﬂl 5 nezd {» c’leﬂﬂf (K; {?>' "23> f)?}i t"“*ll'ﬂl'
Twis defins K a0 o distrbubhon.. = 7% ‘[‘n::utf: iy di

AN\ N\
So K[£+AlKED - (K - ane> [Nk £R "“f*‘” ORI
JALI g+ "P A[ehﬂ]( -7 - ';)ah:d'f
“”’“4 W2 w1+ic
1 T +14 0507 ¥ )
T 2m % (tt‘t.'l-&fl:—ll;ll' qp"'”” :15;7‘{'—[("&?”4’?) draty :(ek@“d’a) 7 B
T |5 -AK=S, , 50 K is o bwdamental soldion.

\wl'wrd:ab Degae K as a distibubon by da  contowr uabegud o the Huorem,
IF P (. cuh tuat supp @ nf norezot = ¢, than <, @>: (i) @t ool

Resade: Ktnd) i+ C° iF 40,
€ ir alse (™ Ev x$0 wac'mg Klr 0)z0 (cF me functim e.onrhmd-'vu)
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