Bk Hlos are Quucdion Complo

ASC ‘efecl-urc Q°43

'I« 'Prceim'mcr‘\e;

Qonu£l> (g’c&l foiw” =/
det O: X—>X be a avap oua el X.

A poivt 0 eX for achich Ox =r & alld o

g-mc[ ,PoivJ- of @./

qonucl' (Co\n“r&e.l-m) : /
Lot (M) be o mehric space .

Aensp 6: M—>M for ashid,
d(0x,0y) ¢ JCA;{) ¥xyeM
As a.acc' q eunlrac(io\q .
30 there is o G <4 such 46o)
d(0r,0;) < Qdety) ¥ xyeM,
thew 0 is alled o thicl endrackon . /




2

g“'&"cmeql (&W,'Mc’\'ou Mffin\j fn'wciple ) H / Nee‘l:/ e",’ X; eM Le Qr@-"mv Gmeic’er
A sl'ric’- (bul'rqcl-\‘ou on a G\Mf:etl'e me‘-n'c feﬂq {’on aneN ,.,,.,]-l.l Xa = 6",(; gt((')o...oe))(\°
b o Muique fred fm‘ul‘. / M Hiwes

* We il dus Boed 12,3, 0 it Caucly :
d, %) = d(Ox,,, 6X,)
< ¢dx,, %)
d%,., %) = d (6%, ., O%..,)

Shebds: /

’U\Ai@ueness: //
Assuwme [0 % =X, 67=7 ("‘a‘/eM) .
Ahew Joe;/) {.J/(Em,@y) ¢ Cdy).

Sivice dé dl 4 /1 4"|' e'&“"" "Lq-,» é C" J(wﬂ'tl X\Vl'l) A
doty1=8 ~ =7y Jon ) £ i, %)

&‘u{-zueg: // .

Firsk moke : 0 is adomabially auhmucss siuce At X £ G IR, %))

(10(‘.‘[) 4 C',."G, Aw\fen A(OX‘,ﬁy) {¢.



"For m>mm Aﬂeicnlww. /
A6 ) £ 27 d 00, %) Leb £:RxR—R be b,
Q=M s \ﬂ/e are A'ul'emu i So&riua
Z d.lu (4.4)-44(&,&1) Mmoo g | Y.CI:) = F(&,y&l) y Y(J] = .

Cou'lr4¢l'io\q araqmm'h am ;H.,g em's-l-euce °f

He\au 'bn*‘ 3VI.eN s Cq'“l? . Siwce M roue Soeal'iom, “.e. a':m Z we ﬁ“"-'l

AS Covn.(’ed-g there iy a e M so H.,ql-

O"x 22 Y:(-§8) > R"
@7 eo\lll';\nu'\l'7 of 0 , Saktﬂliha 4') \/(&’ ‘7°
Ox = lbm Ox= bim %, = x 2) y@l= P& yR) frall [£1<S
) T " nN>co A ) //

/ No"o.'- /ﬂme q,ua‘l'ia\a Mem“let 6@6 S.C;"Jd-(s
G be ex#eqcleol L g(.e-qe z,&l-idas As tmucL

,x-aAc,L\er ,




Differe. hakaw maken Puchious loss oot , %r sim.f@ci|7 wre aueider ou% He ave wher
aa osg we auh‘elm- oua/ C:°°- ﬁ«o.L'om, (? iv Lufscl-.h. Cbul-imwel d.e.
Ahis Mo‘-iml'e; Ao aeorite Abe ei_qql-.'a,. af .
motion iu iuLgme garm : =T,
: there 4x a K, 8 aud € 20 fhat

V&) =7, *;rol‘ Fe ye 0¢) Iy-T.li<e, <€
Grew Yo aud &, are aunda Hhe mep e ¢ | €ce 3 - Eceprl] € K Uy-211

€:4r8s1—>4rgey AR i Ne-nlice.
defned 6

& L4
(€)@ # e+ fis B e g4 {3 GESAT: Ngwnli ¢ 4 & Vee oo ]

goem‘v\a (%) 3N eq‘uimeeq-L ,‘., guJ;ua aQ
E;seeel ,Poi\al of 8| What s the nﬁmu“ o( gz



fieck i 39 hhen €1 sinee

§
[e@- | =] fds fes ]
£ ;l’ % |£¢s g ||

8 gmar [fes 0

"%(" ‘10“ <€

Slvu-ivueiua g we cau be sure “tq"

|€a-v. | < £ /

Secontl/j’ it q c,...,.&k metrc Pace

am,cler the Supremum  Merm "’”N

Hor q,9.€$ @usider

e -eall= | §'as Cfs aJ’“ I.
e fllresol . €

g ;43 GQlla-al. m
£ 68 |g,-a.

Skr'\\agiuﬁ g Ase awn ee e "'Lml

|| 8(3‘) .8(3'-) ||oo < % || %A-al ||oo /



Ahus € i a cl'ncl' cbu"mc"fon ou & 1

’ﬂnt ow.l'mcl-ion (M.Qrfivlé 'Pr‘i\aci(:ee Hieu am"x
a dmigfuz geff aohich SQI'itﬁES (%),

Co\wemﬁ,, ouy &&L;ov. of (¢) rmuel- be iv §

Por ssﬁieiml'e, sl £ aud se musl agree
w&“-» Hn.e (uuiq_uz so@...l-:m Aw ? wcm ki smal(

/(Lig reve @a& exitl&q &Miqueqe&s‘ /

Comicler Q qu‘.e"'o\qic\q S7x-|-ew| (TP, H ) "

A.ru‘-'q ,fem.se ﬁoqce ™= (3, o) x R aucf
HQM\ u’O\l\ -FAUGL:OM

H: P —R,
) — Hap € L +Var.
'ﬂu. (?uq)‘io\ag of MOAOVL are

1= L ow, Pa) = -grd VGa)

for wch 4,53, f) £33
the sl-auclqrzl (L7 Mow) wal'mcl-.m qaa«wteu‘-

fiwes o unique  sibion pair
(30 P@) for te(k-§Le§) (€59)
sahefiimg 9 -9, PQL)= 8



Shedement ./ "

Suﬂvose a 5“«? Soeu"'\'on saliaF/iqs the Mt‘\‘qe

(bVlCl'sl';o\t\s q-&,) &q"&/ ‘P@,) =R
JOQ\M eki&l‘, 1i.e.
the mmme iul-emrae ou whidy fhe

So(u"iob] with “aeae du l-iq() C'ovz‘i ,'fcu) 04’8'3

is [, T), Tcoo,

'ﬂ'-m ether
Ki/mﬂ-&)‘-'g or &lmiﬂ:)=°o
EtT k1t /

Shll’cltz / 37 “u omsl'ruclio\rl ef ?m?

slibions aud the assunt® bises made ou V:
’for auy Comfm-l- J<CTP= (°,°°) X1R

'Hnm va .P‘ 4
(4@ p) 4s a Guique $06 oy

Por te (5T t, ¢ ) bk
&)= 94, , P&)-= 1,
N pecifed 7
ﬂe we cmnw»l- extend the a-&kou ,qu-l ‘:tt/
thew it auuel Ge in XK for auy £>T-TX,

'ﬂ'uz ’\‘cmaiv\‘Mﬁ “'Q&E As *e aaom H’m'(- ’“te
§ q‘l'e'vtenl‘ " (1&-", P(U) eewes :K eomlm"y !

dm(:e‘es Hal Hhe foivd' maw e«remqulL, ecwes
auy own(nc+ subse! C: c (,00) .



A+ Hu'ns d'qae aacrw akser«rzt,mbk A m7
msef -

HG®), o) =H(48) = E
3 94 e Ge @oo), the
(46), PR)) €
[rer: 1P0)] £9/2m E.- g V) g

’ﬂlus g'r Q& nelN Here isafn auch “ml-
) ¢ (4/n)
for £>ta. /

14

Q‘”‘Qsel' (complele) - /
/ﬂl,e ceassicee qn.u-Lm ameral'm, le V [} Q-l“ecl

0&‘2“1 o} zero (iuﬁuib)
i[ there At ne (qo,fo)é?s CQM)XR

ce thal q_(l:) tyus Oq "'6 2ero (inﬁuil,)
v o gu‘-'l'e "‘MG,/

Shtemed ./
'ﬂn c,eassimc mol\'ovz ammu L7 Vi

\nol- om‘o(e“'e a" ero

i.g and mq if V(q.) is mec[eol a‘o«re

mear 2ero /

A5



Sllelal) : / V I8 nol‘ La.maleal oLoo'Q a" 20re 16

if avd oup, .f Hheve i Q Sequeue {?"}nem
with 3, d 5o that V@) > o0

4) // Asume = Vis nof bavded abose of 2ers.
S‘mow Vla Com‘:,e"‘q

37 Couseml-nou of amz‘a?’

‘PI&) +Visw) = i-V(?-) = E,

Hewce

Vw) & E, .

’ﬂ\us g_Cl:) caw Mever eq.u.qe I fm— "
St;«icie\cw?' emaa

$s Q@) cau mever go Ao term.
’ﬂm; V is &M()eel-e //

2)//Assume'- Veig) 6 M on (9,4).
Shos : Via inComple'l’e ,
Leb 9() =921 aud doore €4 aud & that
E=M:4.
37 energy avlsenrql'iow

Am
f..- a& £ Se the foiu‘- pqu-ie'e mite) &erd
in aq g:ui'l'n. me, ”eucz V n iucouple“l,//

/



48

,Remrg : Seocleaic Com.'ole-l'ew.esg /

Ll- (Jl.,g) be a ﬁoaul:ime.
A curwe in A ic o swooth magping

¥:LeR— A

ope

1 bas Coorelinql—e .v,sl'evn Ms"‘-‘ua .ﬁ{l,c «L«Lly
map U of I. At each £t eR wre o Pc'cJ'ure the
CnorJivn"e Arec"ar ﬁlk G'TLTR Q) the lwl;,- (utn\lbr
al— E fw “ta f»os;l-ic'c M—e‘irecJ"loM.

Coneeg} (Vesly sece) =

Ll W1 —% H bea airoe.

The welocily wechor  of Yok tef is
¥R $dy (§),) e X/

\M&{'c Hal 'b' cloe: ml’ ium&-¢ 3”“‘1'7,
/nle actcezm,'iou 'b’ cloa ivlvOevg aecwel-nl .
3[ ;6:‘-'3, thew 3"4'3 said b be ﬁm"el,

A— acoo(esic du a srac:‘:img J( Iy & uwse
L >
whose trechor ﬁa@l ¥ 4s ffnamnel, @1,4;«@.#3,/
%zoeles\'cs are “.a uraren of misaiua am&ﬁlﬁm_
S’ca&w&m{' . / S“"e"‘ auy )‘nuaa-tl' ,u'e:'"ar O’e'T:-J(
""n.erv. A Q cuuque aaoclaic Xo’ A J-l saln unl-
a) i’”_(o) =0
L) Jm (l,-) {s '“u @uaa,- ,fosiue ? 3,’3
did —YH iva acoc'etic toith @) =@,
theu dc1 aud &L= X,‘,Ia .
/




2d

Qecause of L) X,‘, 48 SdCl “o Le mmamqf . Covmgcl: (‘iua\aium-m«lmu{cﬂy c.mrle";,) : /
A s(acel:ime for Mﬁia‘m e.o'e7 (m.qn'wtqe amJ@,‘c ’ﬂte Po'l'eul-iae V&p 's m"u’ am- CoM.O,Q“'Q
As JzFMecl o the ea.!'im me e'ue is SQic‘ [ ig H-= EA’—n P'P{-VC‘{.) 43 es'seul-iqllf

3&(‘2&@&7 QW&"Q , / saef - a.clo'oih',' on c':" (°/ co ) /

24



L Frrmal Couebruckine

Ll (J(,a ) e a 06‘“&7 K7fergo€iL qnqcz"'ime.

Choose a £ime ﬁ«ckou t ad a ceclor B o
ovw o Ahal V be-4 aud the paceCle

&\(@l&& ( ' )l:&’ﬂcﬁ’\ are Caucl?v eﬂaerx\«-f«ce}.
I tos] caser T = 13 tin] .

L# q(ZZ) . M u,' of .(wsl'nu,‘auam ﬁeel
Cpkgaum,'lous 4) M —=>Ke {R/ C} ‘

Consider (C: (=), m“’) Ao be a fmmqe

aneqsure S?ace )

Lot £1(G(R),Dé) be Ahe €- arechor pace

oc Arave fw.cl-iovm.es

% Caz)—¢

23

which are mneqsuralaee and f®¢ I‘?,_[ﬂ' 22:4'?]'3.

1'(4) D) is equipped writh the sewi norm
10620 - | fog 10021 ] ™
ﬂn orc‘er '('o frbmo(-e “\is $o @ Morm i““"’J“‘E
N(c(z), Dp) &

{'S[;ei‘(d.(m,m) :
G412 D - o ewerpechere |



2y

’\1t¢ rﬁ-,s'me &"n"e yace At the q_uoLieul‘ SiACe
1 (C(z), 0¢) = £'(C(z), D4) /Jf €(z)D4),

ju{'erprel-a,"uoh: / if WU s a measurable subse
Ot C‘(Z) awd 'x,u H /luc(ica'lvor fmc"-iovmel
thev .

1%, % Lol

as the /FroLaL‘-eiy for He fua cou.p.‘aum"\‘o\q
on Zi ko be gitreu 57 Some ¢e?[/

Q\A&K‘h SQI'MM, g /

4) Smeareal Ceug'a«m'\‘ou (3&‘ Of»em‘lbr §[€]
A ducl- the ofem"or far mme‘-i(aaml-im with 4“]
ﬁ“'s clowwdm is chrq.al-eﬁteCI L1 clemaucl{uJ

Eq (810) = |-/3m" g 41"
*o Lc m@ Jcﬁ\aeJ.

) c,pvld'qaq‘"gel momlevll-um ﬁ’eu cfem'l'or RIS
is chQchl'eﬁQ:ec:l L7 He.'mLer%‘s ﬂma'queul'qio

ueertaiuly aelabioy

(301 Jerea]=i(6.8)

/



E Qﬂ- - qomreel»e

Com.q:l: ( :l{rouae, am“muaus &mamr f met#lﬂ
nfcmkrs) /

A ani@/ {8({: t.): L.t eic\R"} of
earo&kow, orera“ors

Q6

€k ¢ L(AE),D) - (A&, D)

L% ¥
is o strougl cubimuoy semigrop i
(4) E(kk) =i,
(@) ECts)EGE) = £ L)
@) T - L(GR),Dp), t>Ekt) Y

is contimusus for each (Q‘e L2 (C: (zio),m‘#)‘

24
A ,froLqLieislic ik"ﬂ?ﬂl’ql'idd As ohe-’ {)oﬁitle ﬁr

a Sfec'(qe c.eq,Ss or e.r.&hou seuiamps':

Conﬂ‘ (Cpuhhc.l‘\'are ewslidion .Seuigm(:) : /
A coul'mclw-e earoe“'\m wiamr AS 4 a,(-ravg

cm"iuuau eme‘('iu smiam( aud Woreower

wf {dad:leen)led |y
for ol G e (G5, DF) |
for ol teL, /
We sill bace

EtL) = op {-z f kJs HIE & 4] §

H[I,n,z\] fo(r H(E w3,



a8

Queshion - '/ﬂs there au auaéake §:°"ET" (3£t - amf&k) : / 29
(‘““'I'QV/ SQEC"" d‘i"‘l') {"-\ (Coul'l'ncl'ivtl . ) ?/ {el‘ Ze ae.a S(o.cz@lu 3eoale81‘e Lamclav of
(A, g) Coubed ot £53

Answer / Yes ;

(I‘o\ﬂ.aiclcr Se [Lq.(d(z)/m)]* with ’ﬂae WJ—‘M' (‘Hlﬁ) 43 Cﬁaec‘ P ‘@"K_"ez‘l‘e
lIS|| =”n£"9- Zt the ewsbubion semiard((: AS CIM“'MC.LMJ'E

| A'Vl. (t"‘,e) OVLCl ;.[

’rormoj , Hahw - quaeln uqmul-m dsten® |
l7 : 3 “E(t'td)“hf £4 /

Covesph (asrehive): [/ e geverador H
is alled accrebure if
Sm (S(HY)) £ d
for oy G dom (W) aud fr dll EeT, [
(wikary, sdf-adjint) 2 (condrachve, amre’im)/




:Kemee M\e'“mccl . /
qovu-icler Qa eri&near ﬁmal-n'ouqe

XK: Q@)xq@E@)—C,
K.[4,&] ¢ Qrm\«lwl 4;0&](@(;7) $q).

jc the %](L - Cond'eelurz ﬁoeo's then

Keey) = Ree) Sty
in the m’ci\aiL, of the aeoolesit Lomc‘qy,

G el

pAOEN Ny

M’M,e”ri%k]:;s {dr 470 K041 ]
9. (61 = ocp{-§ Ki[4,41}

¥ T Bl e U

’ﬂn &emee A3 of B:KL {7'".
_'K*(”")"'ﬂe..(mm)l Sosy) + s sy

n H\e vicwl\LI or ‘-lqg aeoe‘e\\'c Lorc‘er @ml‘a’
ol 3

Hewee,

QY ~d
go q.ﬂ araul‘; vie ,f!‘oLqLiesl-ic Svr(or!' l‘b
“‘\'l'- %PMIen'c @orcler. gareu‘l'a &Wo"- ,fzfue"q
Z, O'M{ Hnerv.@re mmsureuaeul» C_m.l.

PruLz He S-iugq@ﬁH.



