
tu)
Jts'l*rc,- lro- r Lo A by:

J (x, A) -- ?4,1 | /k,a), o, Al .

C lr",rly., A < d(x, A) - oo lor any , un) *y
nzc.e-xu.r;ly 4rru ]AaA )fu.A)>o urlutt x/ A.
["r ary z€lP.

ProTosr'lioo: J(x, l) =o ?r( an l only ,rl NeT.

Proof, db, A) = o tl ail n| ,N lt.r" u e senue.ncz J 7rn* lU#,
in A suuL 4/*L )b,a-)r--->o, bui,lh lnzer, +AaA o^n* ool,
L,rn* , * uT,

Nr+" +M lL,\ 
.p*pa;1i,r1 

1.o 
a,ve-n ut an,rrtq conrurlbn L*L*r/,

1,w,4 ;n /yl ar>l l,n,rt ,h /R. L""_ty ,F&:1, 44,, 
Frofot;/ton sAauss.lA^i- o ts a l,o.;| panL ) {d{o,o!: qeA? rS 

^""1 ^ly rl *;, ^l,vn,')pr,hl ) A, 
,Un, 

u,n yA o/e-t) lDo/E -iLoX* ,u.A rl,r1t,
obv4*sii,'r" 4 c/.*c,L,b,6 tA^b fu ,y z,_+Jfu.,A\ h k/il)ldt,rlhuo,"r. F"t" /A,t,l|i*Wrru /, o4jttl -lL U,i*,.5l,uy*]{y;
P*For;*oo lJtx.,l1- J0, A) I < Jh_y)
?nuuN, )k,a)" Jlo.r)+Jly,a\ Por any a€ A. buL db,A) h a h*r
b"',n) hr dk,a); hrtc" J(z,A)< d(*.,y7 nJ(y,a), ,n/uur, by lrl,nlllw ,h,[) -urn over
.rk rvh r - ;;^;;#;,i, * ::;dQ, 

A), t,r*

To aF//yun* ^kt- 4A* hrzt .Ln _ No, ur, lrrlr, mo"/r" i,:o nLopk
ob5aaa,fi6re, ErtL, * l;/yl--k ,\ a ern4tnuout frr,n./an, lAra

A, b,,i- ;] i, ool

frr ,^ornFln, dh, &)=p



a4
+k kt E = Ir.. fi: ftg:e\ ls ol*J, futy?) Crou"nJy,vl.
E ,l a ,"Ld serA,h /nr+/*r1 E u //, .ze,/D srrt- J sanx 6as/r1ao^
ruil-va/az.! hrrrlto, on /y)i ,n parl,,u/ar, L =irerfr rJ(x,r.)=o\,
Tl,*a a kt { t, l-:r)1,1, M"l */y rL E'= p-tifrl) 

Nor ron<
ContJnwu-s !unr]-n gr N,-+k, C,rJusb^i ll /ou krn,^: Jl ,t,lk cLu.! ftr op".l>) yrlr ,h a nwhk
+k crnlaao"o*,,yil-,ro lwJ n*drr:::: ; H;rlfrl lr,,dl ,V'lk utii,tnout, ,yd-ya/r".j Fr*)anr on f,fl, +t-n you l"naill ) -lk d"re"t [on oput\ *1.1, ,, n

C"r,t".i.) Sn:fs

out pu-rposz n l/rb s"r*uq urouAl Lu Lo uo^hrr/^rzJ 4k :p"u)
nalue J ,n-lo,,u-h ,n lP.. Tb -;il ol/u*, 1r, *o pro,n anJty-lr:)/r, y,*n1,'.n ,% ,,rk ,ruJ,,n* ,r^)^n ,L"; J, c^l*/*sTL" ,nL-m".l,oA vilu. -/Lryp*., is //*. E _il s/*/"_rr:;' ;;:

'l^u 
l-,rslor;.q) hr* J _lk'il*-**,, 

,,, lh *r*7/ al o l^Jbn a_,tnzaanzt6, orr'{t"ln-, }/r* rek}un 7rv4r, "t ;'.i0, mahbJ
^L% a s**,'/.t lw, -l/,u.t, il ^* ;,; ;';:i:, y=lwt *lot *r% ubi",) ry., 4u, z=o anJ rrr* ;^br;L lW2:6 , ute o,:t:e.,LJ 

\f"S U- ./i",/ a ur, i--ffL il* pu,l^ney *)-/ atz ,nlo,ruJla*. lo trotis pfgl, 2n yln/, )k an)d,,arr,
tvn4z J ./L ,jun ,n/.r,*) La, Af s/,o,,U 

^;Lo' l4t bq+)



(B)
'll* t,"Jl ,\o+c"uil ) 7ot,Jlors b,h,""rrt lfal an-! F@,

Tln v<",) lrzrc ,'s -l/* ,n-)^"k zly olr,o- hrj tA^A no th*_na)
in lR can b< spl;l nl" luo p11*g'u.l/ oF.n ya.*, hlt y,,ure
lAts bl 'bnok Nuru' lor ]/",h-/"N,/*l fa,b) (we,llJrlL,ll*x
casq tlr"rh/y),

S"qpas*- /" 4k urlr*"y'/ki- fa,b):ALIB, ut/u,n A a*) B an
nona-7r17, J,\io,nl., rer/rAnl og.n *ts ,n La,bJ, LJ< arc p,bq
L" l,n) a ^rh.l,o4bn Ly €xa-n,h/nl jk "bor,l*- A"L;^ %
az"l b, TAz, ,tv^l/. c*n -q Pru,^ -lk"h} #*A A an l B arv-
t)zeenAr;ly ak, ,/*),6 fa,b), f,ttcz eal ,i4L conpb-rnziL ,1. *
ofn srl' A= fa,b)\b N,J b= La-61\/ , *J so <*./, "] A*il U \s du," /,, +A. *borJuri

7; P st*t), ue ntfL 
^, 

*dl a.,ra-,tt<- r4r,* Le B, anJ ru l,.-e,L;c
cb, b, Sorn-e €>o, Stba B ,s oprt, ilr, trl c= tuFA. C./c*r/y,
a<cs b, bkb n"A//**-, ftlrtca A ail B are ope"o,rn fa,l1, w.
Y-^lty Aw,,r a.e. f,, ftrdr?) /rtrL., # !o//r,or ho- -)/,u
)r)-;]an"l c ik* (r-",clna'*p aqJ (c,c*e)/74*fi forany6ro;,b N""/ k,bTcb,I.Aoj,r, 

I T*,1 c€8. ArjlL/),
',;Y,rur;i"'::P' TA'i 

^**n'/''/un 'l'*' ;; nu t*l 
'/'lt"t

bwa oo,r,i,'m::::,ff_f 
^, 
fff,)* *',,, 

o

Jir-o*&J l*,ool -nnu,.l"J) ,t'Nl ,- L ,./;l ,u|o l/*- tt;oo
,(, l,uo non*.,ivL/ opq d, -//olt5, l/r -t/rr aty **f*
op.n s<)s A 

"nJl 
b m ,/r) *,./1., Anb-l ao,l AUb=n



0+)
Th. F^', J ?rr, :n), A a,?,1 t, ,,, ilL! a J,l-rrrda, J n-
Ne % 

.lrl"l All h arn "l"J ,l r>o suol, J,t-r,xfi* urn
k fi^"rL, l/y*t Por<-a-^pL, fa,bf ;s annaoful.
Nolru 'l/^J o. *^A i*+ a *Jt t"." ueJ ilo*l u,ls ,b our
&.9u,4>n, il a J,t -n*,j.on A-6 zx,y)s, -/lrt1 th d,t^n*rlor5\rk e/v o.la" drC 

.! A: B, **l B : Ar, TA!^) /s , A ,*l b nrzc*p<.n (t,*14o12a,url/ 
"pr, *"0 a. )i ,ar','l;ilr, /, ncrolnu'nt a oonir*oa) 

"-/"^ 
sa,bp) A frk, //rrr"; ,r tV?\ #*rt

A a"rl A' arc a J,t^rn cb,n p* rrt :li+,'r, 

V,,ru _"o* pm, ?l*.*,,,<-0",n: 
t1/) ,i cunntj"_/ r) *rJ 

"n 
ly il, n cnnb,us no nonlr,u,)d"pn Uk.

/tou * ruru V,u* t, J,t""n*r,LJ,
ooz'po,al )gacz arc *r*oL)

0 -fA" An* s"t a,s fuiy) d,rcrnn AJ, ,)r-lrr.l,;/ N./t ^\rv^ ,,o,rk Ju,w- "A ho^t- )/*l lr- tu/ %,ye A *i/x.y
-/4"",2 it a z.y'A :"J "l*l x<<-/. 1Xu, A u )isc.nnr,jJ
by }k @No*b) ry, kh A: So,z)0A *il S=(z,t]}A.

. orr /<,rn,rolft/.lor connaotJ**s is wx,.,oioh_Lt/ )roy, Allr,rJ,
te lrente "lrlil,il crnrru,hJns ;r? +a^s "[ .AoL ,,lir rzl, oan^J\,

Jit-ro.de!, fr /ru*. -dl*: t o*tL, af" br,s*, on 1L s^rf"zu,
parA (A "l)k exanTk ala,,u an,l our fo"9 -//*/ fn,LJ is

E*, @) tP ls arrc,,/",! b"Ly?)
(b) A Jw"A >ga,* con,/a,h,ha

G) T/,, o*7rlilAd*,
(t y il"*)



(rs)
bnrueJe) 1"4 u1ry-il 4* h1/a"an5 7r.rp,) J "rulA,4
corr,.Joi'6' aL/? ,i+"pl* uVarnA ij"r,' *r, W no\!
Conn.4eJn.ca;s ooL a duli.e p*plf Pt mzhi. rfnctz, To xrr,r/y,
csu tr'll tx".l .t" l"* ]k rul")u," &-L,b,)r,oo /**,1-or.

A y*Lu/ E "* a 
^urhi, 

s?ae, frl ,\ Jtcoroc-e4..! ,n t ,rl l/rry e^tirL

d;:jo;o*,, nonznoly,oga (,n L) *)t L4 an") / t,-A jA"t, [*?,lu/.
It/oro, i4 ls i,n^e.l;^A ilrj ]l* 7't/8 t/s e Nn J opo s"* A *rl I i,

ttl wJ il.J A = An[ ao,( V = BI)E, Ar.l to "11-n7sla)4" lL
r<.lAuo olr,!,r,r'h*, b7 ,.rn'/,t1 ;/ inJems J A eil b, y,nlil, AfiE+d,

b0t'*0, (AnE)ll(bnil = o, ail e = lene)l(gnE),or
E. Aub, -This *r,ct *oilJ b" Wcill s,t,7hl;r-l ;l u.re *il,l *aLn

A e,bl b i-a b. J;'pnL in /1[). ol,:L l/,,r rual n"A A-Ll *o,< ,h

mu "yr**l ui,%t , luJ ,,, ,";ll u ,b a -4h,L tpar<"

Lzmma: L"A E- k a subv*' -l a *'A'L >7a'z n ' ?'9 2t eil V

orz J\'";r*- ,P* se* 'n E, +/u" 1f': a* J'ii3,nl 
"Vnr, vr)t A

an"l 8',n lvl tuJ )/*,-L il = A|E ea"l V= B0[.

Pn,,}, For eal xe U //r* ,f ar? ezro tu^J //rt Bffz> =

= E 0 b{t*) c ?/" k.*p- /'l is opztt,h [, L;L,ro,\",/'* ear/,

/eV -lk*,s a 3r>o suJ^ilv-l O{ru>= E0 B{la>cv. \hc<

Uttt/ =Q, w" a.l, yt- E0B{f">0 flfl) : d. 0,k,ao,oLl 1k<

.b,,r) nC "l'//* kL E,1,4u coniltion,Lr) o,k- can Jos,n*-
s^ 5rrvJ prk"',

LLo-1,,n, brlofu) n bV/u\ = d No' e"nly re % il r/' [1o1]rL,Q

TAua A= UJbt' ze ?)l od 0= Ul b1,rr(%)' vel/l uwk 
'



(t a)

Tlw canelns;rn Ao bz dr**o hr^ //r;, l*rnaa tr-t/_A E ;s

d*"onn .N (,w E) ?) e^il ,n$ ug j/*.re- e><,,rL ,l,\r^.;rt-, r>onzznVf 
,opztt y,,l^5 A e^n"l b,,, n s"Jl/*j AnL *d, Onf rr\, ano![c Aub, An"l ,'l Jun , orl -ilb ,rkl/r,,, -" +^*. *epc4* 

1!o m4/a
"Dpe,tr,h 

. 
Eo d . oVn,n /{li fl.il /; , )lts ,kt"*nt nJ*r_ t. }Ao-

*'t:d. oln4,rrrlgn tut (aeR E = .N, annl ,'i 
7te-: r/.,2 corytd *y/sj,be_.JJ,rhn h Nry * (E,/a*,y ?t=Ani art)V=OnL) il*,

+Arr.4 lrD Ao.rm th r*,.7$ r"*A ;l a-t out ,r- 
^/rf,r,,7r* S n

&c.rrtn-4""l sn), u fpjA l, aitt,r,r*J*l rVatz. .).n olkr aorJ,u<
h** d".l)*) a h)L),,t 

? *rfy l/,t lor_tN *J,.ll,+ jl,"

l!::)n J JtTr*.#), o*l l,-*'*7,, ,eaorJ,rg "l ,r_ j-V,r,,-)on 
_L

[ortrt<]eoll, t*- lraq.ne lr*) -l* cqr*-
on tk *"au ;;,;::trl yrfl"yfy,^yo"
)bn*L"l/, *k, *"n,!qa u,hd [ ,l a ?; *]r,7 ryat< ,/Ll,
yu 

^r,./l 
cill a 1ra,b J d,t.,i.,ul oy._rt uls e llJ-'g I Jo*,rnJrn -LE il, ene f p, BnE *d, *) 'E< 

AuA. AnJ, J uruse, rr" *;l/
la-j /lrA f ,r a -rn*rA) yj I na suJ d,r^r*rlt,n ,l E ut, kt *J.
A+ 7ul ,!,1 ,trr^s J".!,tr,rl,on]o kp b A;,,% an l*t o/*"nrle"ulznd /* ,u*tw) ;o /R,,

Thm: A subs*j [_ 
1tR, 

*;alnhJ na* lL,rt als fatu>], is ar*rb)
l+ m"l ,n/7 r.*, plu.rrn^xr *,yn E -i.ll *.y,**| o.L. U*
L*,zi c E , -)ArJ ir, lAr- corn ci"J y*Lw_i',t /p (c.oaa,bn1nnrc
4*n onz po,nl) atu p-ctily l/* ulo-r,n[,,

Pro.}: Ortu J,yv,)oh t e&ry, ?e -il""- <rir/ 7o,n)5 x<<< 7 tu</., &a/



(t7)
7,y e E brA </ E, +/w, Ec (-*,2) U(2,**)i //-A ir,
A = (-or,'<) ail 'A= (2,**) ,s a J,\r-on2e<.*i"n 

"1. E.
$o, -lk o-Jl* J;,vlr"o, tulFos4- t/-i" t soltrfu"y 1/* coa,l,*.,0 )/n)
Lr,yJ c E urkaet r *,ye E *,J/ k-/, Ld^ +/*t\ E_ i5 J,rbo*Ll
TA-, 4/w"re e.ure dtiathf. aya kA A ail 4 ,n lR :uJ UaJ:

An E- + @, bn E + @, a""l E c AUb, 6;wst Toinl^s ae AnE ata.l

be bltE, & -rft ^*Jl @$utt<')l^A a'4 arz) /urz* lAt
[a.u] c E, bu.h no- fa,bJ c E ' Aub; +A"A ,\, A ad b art

a ),\rno,x,-/,'.n J lL ,nlo*-/ fa-,L)" TAt, ^r/ra),'rA /k p*r/

+Aa-L Ea.u7 ,, *n*"4"). )"/zort, E ,', ann"Je"l.

F,n)ly,sryTan )/-.1 E :"),rl* fx,y)c [. */"n*r x,y€ g ,r,'//,
7-/, tJ< uarL ,b pru,," //^"J- E-,s an ,lr*/ud, B,^L,l t"//*.s
troa 4A* anJ;i'.n -//.tL f c,nlaoht l/o W ,n#-r)(,nl[,eqE),
,"l,rn ,,rc ,nJrok 4k pox;b;lil,q ur( [--"o ail u4t=*.(p]y?)

17r^s, E ^ualk m ,n*td; ujd gw)r'*,tt lyrn J,rl**J
Jrf"n/t on 4* J*pt,'h,n J ,,1,9 *"1 Wd a !,,n,'*., o, ,u], arr!
a "lo^rr*rarn 1, al, E,
we- (Ao ,t"uo s/n) ton- ltft * r/* sl*r)rre J ryrt, yj, ,t, /P, TA^

fro"g J //* 4*,r,v.- Arl "t"*"&tzna W rah"A J /p y twrus ]/a]
c*J n1e,nV4 ,p, u-t Xt ,t" /R ca.n /. un,fu"h ot&,t o, 4k
ll/,/on ol c,nn",*.) tu,h<A, Xn/rrJ, up. ,*r]";'; E"J ,tn **rl ,1." 'yrp.x,tta)- ,h4errn),s, f*, uJ rrJ ,n*_r*),, o* *aJ, ^^,no)u'il oynJ A h:U 

.conn"Je,j 
y,Ar"A ,! ll (,:,r" m l*rlrru,lwjJ a,',')l lz c",ru,h)).',ll 

,irrf^*7ri *. Lk -T* +- L jlu u,t,ao _L&11 ,l l* up"o ,hb,hle4leA u it'A.l *r[, *.,-'TAu-3 , r* i,



( tt)
b"al Va ar/ anrril, ot"l Ar**r] ,\ an o** ,^ln *J, T/.8_
rurnatrder "l /L a**2 {/**, 2^} }*o sur} *"*rl*l ,co_/oru",rA,ol ?,1 -n e;-l/*r' ,"1,:.1; o, J,i"(",^t, ak. 

^n "l ,_-r)- rourL!trrnat>y Jti,u} Iz , +/q t*o,bo al )),,J _^TLT;'J 
O

E,wn *y, sr-L E, us" cill -/l* 
^oy,w^) 

(wtll ,-i* A, c_^*o**",n|)
c"n*rle) rrAsr* J E +k ar,,n J*J ,o-7*-4 j-g, €*;,J0' '
lk so.*- l,nu )
*,,[) yon,*'l,7^"ft:,f; J;: i,f #fr:h^
A eorrwa/r-l x); ,/*.n, /, ow/ *,,)l un/y o* *n*./*l ,__r"*rt(r rnly,;kfi).
tqJe a/v mop .)/*, 

:*!y -/" ,f€a* "l ,*l,t"ou", pon/,, 
s a*!tortn<rUnr,t, AN Dr,r)*,r^)i fAo*,, *L^/ li;:';o,u] J,icruLtf^u lt *k coaonicil dt*r,r"&) x), 

--" r

l*'"-'ntr lfl ir J,rc-ottruil ,l il */l il ar-k ett* a eon-rl,r,dtoa no\
fn"^ Nl onto la,t? (+/* ,l,rr*7u,u*d,frr<L ,po*).
fro,g,. ?,1 hlnr-sfo,rl it ,rrh, *kn 4= p4(t"D 

^il 
g=p't(1tl\ a,z

d,\io,nl, nrrl2,-Vt, ail r^,tJy AUB=./yt. lL ! ,t oJ, conlnuorn,,r/rn
A e""l 8 aru cbyza uA x,il v fa,n a d*tooreJ,rn J tfl.
Cuo*rv)y, il A r"S b M< 

^ 
J,sconntt),,n J n,+/un 1Jl,^5 l^t=u

9or 66 A a; lb)=4 l* Le b J"],y*x a conl,,tnuq,t *y r*; tv) o,L
\o,,1. 11pt,y7)

" Tk bn',^a *La.^o ,t .Lllr{ w //oj /,r.e ,f no ,on*rt*, **lrJ ,/
' l,h: r,;'P r*Ji f:J' tr W: :;"rHL'r,"n yfl ,,^/o a dtoruh tpaa rr ***rrl, *rrlll



( tt1

? b* t,i/d a _ru-/y r*yr"+ ,.,r7lau.,ru-r>L 1,, ]/* ,lr!,^ilt"o
ol dtsann<-J"J. l4tj J ]L n kla"^l Jfl,,u,]lq 4An:L ue gu*..l
url'w e/1e, noLr hdorut ,'n subilx-h'u ,) l4,wey. fir e>a*pk, use- r,u*-
l^a.lil ,lL ,o*.,L"ry",n nuk-*b, ,l ruki*i ,a r"* For rln .tor,,]
u-n lrrrlail;L,L"V*,+ crnL,.*'), mar mzAn nl^)* u*.lr^,,/y- i'rlo),,ven,*tt.' Atf J 4l,i l^r,l -.rh ,id k"^),.,,.t,\ L" pa,, )r{ ! 2n lal uz

w.lt"" ,!*r* trr, /r-arn Le".n b.k,a g.i/ |

1'1.,,^: /e* l;(n,J),-+(/\/, n b ao],horrut, e.*j bj E L. a lnlsr)
J n. fl E t ^nn*,j*.l, )La FG),\ conauA"l,

P^o-\, su17ox 'l/*i l(E) '\ ool a''p"&'!, 77*'n )'L* z'u\* a

conluu*^:,., onlo *of 0,9(€),-- 10,,1 . B^/ ,il,t mza* +A").
6rf : EnJo,tl i5 ai*i"oro^s a,il onlo. T/*J /r, [.,i aol
corr-2"*ol,

To sz< llA -//* a)or<'il*r,r"''' i,, a Wrvl/^)r.,n ,1. ** ,nbr*dUA
vil^ y'kowon, *:, j*/3*) l" LrA o* danclqr.ubon;l
r'nh"r*.lr "l lP u )/* ,,n/y erort .Ll *"r+ ) k LJ ,t /o-Lu
f:'d"-k: 7/'z ,h^?" ,.9 rn,n&r,,ul t^*lr,e< noncaot-lett] cunldaaa__t
f*,)'"" ,\ Wln an thA,ua,f-

crilby, N I,t a,n*til '^ /E an/ rl ?'1''-1g '\ a rancu'i^)

c,>ni,lnuout lutrho"", +L. !E) ,t a,, ,nJr-rru). ?.r, par&"*/^r, l) a,LeI
ut,'-)l Ptol + Aru), l1*r, Y A$r,trnts ou€ly varla b)*rntt fhl *"t rul


