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CHAF€R. 1 EcofiS ARGIIMENT.

11e. *1r@rc, a( ,ntis eG<a:g ts Do*+a' <cotti wo{La ovr
prcvid,irag a, w"eve*ao'*;ra.L se,rna.crrrfabs $r gvqraaranr,rirr',q

l6^*rALro.*s o,l/td Coil h^.Lclf4g a, *aca*f fir Ch^t'/.d/.s'
tab,n cdtLdlc' teaAivg bo '+18 ,6^Er,t$o.{ ora,tirrous talll,cs.

<trc gdAW Ques€rbvt is zotr.of ilz uaearas' to per$nra a,ra
iztfl,nite ca,Itulr"biovu aL 4 fmite c4qutut' fre aca*wple'
,b sa.g A^s.b n.3l+159 nt pUArUg fa,Ud, lruF 4 ure lrriid- a,
t\^Oc\4i*e wl,tirtt Pvir/lts 4J7 sl,tr4€sir\€ dedw.o,L digitrs 4 Tt
and, uthifh" is q,l,f^, $44, \ /e @}/r Qv,'rto"vltrf, 1l'we 4r)4'
d,iXnY wrLf evulb;rl-Wg l€ pvtvLted,we @&r s^S'tl^d.b its
,s cA"lcl4hta:rg !r, wJl^i.cl^. {s izvt- gvr,t*. se,ile Ave' zzzi*z o{

&e paru'ial r€ulls oVcrfur€d a.e@/ all ftuite ttncs, @il.'4
\^Jvtict! wg 6/^, sa$ is an ay'Pr?dtefui*t b 11. i\Aore
brcls,el.g, 3.1Ll59...ruars tr're 4Pr^otilatns4" t3.14159'3J+lbl o"'d"
u - [s,bJ n [r.1,32] n [3.1tr,3.1il n [3.tlr J,tt+z] n.. -

1l^16 *ot,tl9pl pagiltltl*4 Arck o ddta-qry,D(tltttais
cae.$'tg v?ctls, Dg) shnrfrL be.corr.eidf,{ed to be d *b

(i) Fa;Satlg orueredi !S < ( epo'rtnah:on)
(iil witl& c-taeb d@^lratE L C Utur t no i,tforetattbn\
di0 clcdunder direcled ar6.

suc[a, dlv;e s ca]lfct c. @(.p$.

f,rt,(^{,erronp\8. alou€-, DR is &e c.otr€ctlov\ o{ 9oY4^.
s€^s vt R., portraQ otdqrcd bg rvrersV irnck.rsiorlso Dog-fL('nU,
,the, uauoL 5porngf c* R. tWr,t,- I=tR, T=9 Cfug) c.rnd sup is
i*.bacectio'r. A^atlror q1.o1t^D\e ure svrOll coroidq,( is P(X),'14^s st
4uosetr o$a erx trrb?dlAonda/r€d b$\rrrraior.A'rg f*ite.
s'lreb a[ X K 6ua+s4f : i$ it !i ow*od log o d[rner.Eed sek in"-PO()
Itc.r,r. it it 

"ouo6-Sg A*t elcm* o{-t'ttcse,b; onfg laDqho,l
4\is p'opcrqg (bvUiallg). P(X) is soiA to irc glgglrcic, svu,4-
orre.rrq s\rlase.b o$ X is {hg dn eclcd s\rp (ulrio^) a[ $^8 ctl^Pa4
(Sv'ife4 seJs belb"r((-{a''do) it'

LUa shdtl rrehrr* tc
y\{.f,,M^b€45) ,r\ {A€, ngJ&
alqetoeqic. Ia}ttna ix\

P(X) S'r X= r^r Ctl^.€ nof\Mrd1
cJnapVerf) a$d' b M,ofe qp^^o/qL
c)"o.pRern J[,
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-lln€, ord€frx sy ,
iuforaation tl,a*, V, So

loe ilntrrpneUect, a,s z hN leLs
v1A€(rr,6 t*?d8fz>zd. T vvuPo+tS,

{ o$gK^ia, AoY ,*fe u+76**xa}bel bt{k aed$chal
dr poECutg 

- 
ia*asx*i*; l,ror,rrare;r ,ae Ata\L w i* aaaptad&

Yl .*'* i? is D^,fsrJ wxe v@;autaL +o a<d,nde iE
d&erex. 1Vle dVe*<A s.t+ 6 t74c u,lh'enae retd,e aF
q- ptoof5S; iw crnaplcr B ue- str,all disc^rss a1^€- bina.fg
sqpr as l"e, resuib af cryanba h/tt/@, Aw Pw,rer.

Whd,b q)L de gag of f'!te naaps be,tl.t\ppt or.rr drrtrailas,
D? Wetl, forst,,naqy oxe A^el'tfune. tr i{ x<J are
apprcr(,nrcrior,rs, iw ca.frulaltng lQ) \^ra wrAU Wr^, f1^dc
b toa,ow y rs ot t'Gbas gd' 4,6 to Ktr,ourx,g fO) E
a.b lsst asgood, a.s fix), te {cr)s fcSD. +totoqpr J r.vust
ale pneserve dr.ecboA. srlFs (wbklrr, r'vrridattnllg, iN^^p\.i46
lvrauotov*i1,Vg). 6c to qeh o ,.roite a*vwtlllrb o$ il,ior.ua$on
aloout J(VS) vvesraorrld., veeLo*b1 a. /doire attnwth abqfi
VS, dld. a// o{: {4^e in{o'nr,ra.tio* abuh J(VS) strauld- be,
giw,,t tay a// rke t(x)s J(VS), s {(yS)=V{($ {oc 4lrecrca"S.
q J saUs'hes rkrE v.e call it . [sco&-]corrtiraflltls'; i{ o.lso
J(I)=I uresu f e 'gicu."

We t^41/€ sdff v\pE @.t g\^E r4ae wlr.de 4 ate, rzr.obir.,t o$
a+pwinahitt@'. wz shll ned svue, nokb* o[ /&de(y cahUabk,
trhichis sucf^ &ta,f e*,v! elcuur,t& is ll,re ditz4Een' sup o{,. <la€
^ft^A€tg a.lodl'lac I4A44!E !6ideit.tAset whricln qag.e?s, .l1v\9
tar6il,e, ivr- ttri^s seMse. aira, is' d6@d v,*r4rr bMa4l i.4{ Ts calltd
a- las ]. JL appa,cs Wah b vv.olce g; ,.-o^. ftA)tbteg4revrt'
a&/aHg, ie.a,rorir {^e \atice, ''.s 

dfqdodrk,, is too -6.*A,so r^€
$r,uut^olte suct! a, colrd.itbr,t reWivel{.

I{un W,at euenatafu ,rtlrng ro ns Cir\) [s.t*l59,3,ttd6l
fkt,t c€rtsairr& sodie {i4,h calc,ulq,b0ovt tr.iU, tell, us rjtts i,ra
[ 3,tf+t,3.1[Zl, 6*,rtrt- .^a6saAu L3tlrt5,3,tql6]. Bo{'1^, oJ,r--
appo'aAn'a*aras, brS,lhafinuer is nraresfuoltoW Ser rrb iS qrt
esu,air/ ohta4h [Stoy D7?, p.lo?l a+ t(vs in{orvtaafrbvr,. Frmall$r ,
rp d4i,ae ,c<V lrqil, *r tay Ha<t w *'r**zLcgl cotupaa il)
i$ urt{€!,t€^pr V<VS for srre dlruJ A SebS, t'tapvu alveadU xss
ht s're scS-. Thcn r<r iS * is cs.,r,eaclo. Iw topologJ, yre
hove UoY fo. aruo op^A,szts tfi UgV, so V u.,isres V
*ea ac ld>ztts.

A co$ltu.rlotrs k4tnce is a" @i /ptstp ta,t&€ b- p*x
w(th aff glps o^,'4 iryf.9 srah tcl lor a)L x,

i= Vt vl.ixl
6clnrrer il$rmaliort * rcar*yrnadrt L=6;s,tota,l,. l98Ol.

ls +o
I
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nb* etrv{^.g ^{ €,26l<V5rj 
| \,tuLplies y,/<a J' , gr+lg oJqe'wdc.

lfldOce- rs Cotr,bvruou^S, b'J& DR -S'r,otos Xrrak Xlre conrqfse
ls {als€. L^. {acA &e bopattqg _ aF o- spoce satsf.{u^A
fuw. sull;alatg, eparralnbn ala.o.,rrn Lsurt'r" oA -f€€ularlurg,
@ l l ,8  r  or  s lo-^€b$,  ib td.gs,k l  Lsa@
{A,UorT*- q n^e, spa.ce Cs Loca.l&$ envutpcfrT

# f t98o ,1982 J fr\dA qiran U^b 4^rtrs,r {€"r'rr^^^taffbns
4F tUe. rtotiorr o[ da,E- Egpes 4.6 ta,tbbes , vrV)r-h, ate coJJetL,
reecet^rctrJ, yrelhhloou.,rhect SU<Utvs amd, ;n{o*vratlonn sgstErtlA.
Irlu {^e $r,naar kre,- inN.ues all;\ Wtn'e.bki tSztatzbn aS
a rela.tic!^, be&ruegln" dptwll./n {vwiq}daou/tFd.s) iru ttns sourrc€,
a^lL +oi#b as { yu lfnpta/ z, tl't*t gott' ltTtow a't (ese Jl
abot* ft), or'r;c*," tne A,rours bo le e4u.tralau.b to &oe-corativuritg.

dourplr,te parUW orclo,es t"'a.rie, a- topotqyr t1^e Sott
tot"t 

"gV, 
rr:i{la vtapecb u urViclt a- wtq+ -is conlila,uous 4[' ]ts

Scd6-c,ovr,urnrroii.s; tvr,'{ne utligtst"te. A seg is dCgd Car,A
Itrs cot^4p\err,r*e,r,u is Shg4) 4 iW deA U,rutd,oc a+F/uldiruart'ov\
ar\d dJnen- srpS, ie rsy€A i,tr,p\izs xeA, crt"ld, SsA
dyWcpa.'i4lp\ig VS€A. LC"""p,ua;r,** tra.lJ.

Civprruarc covrrru^/{rus ,"^a*,',LL {,rag @r{aid4r ahe. cottecttorr
of, w\alF be,huen 4^!4t^ srb\€ct to rh9 polnwle. ofd€,f, "lh^:
,6rrrns ar'rotltsc co*tiuar.ous tqfi;\:ce. wtardn isdeno{at [L'tU]
toqomd,iurw l[?,.rtr; atso eafm p.et ].Jei'',nr+orbanlq' t1^4lr l\^is
ls esic.r,tiatlg t4r2 laigtcf-*1^o,^^ L qnrl' U' -tC",ru,*r.'lf/Uurnnllf rr,,z]
VfiLt"*, ,tt^€^4 rk i.s pasrlute b^ot LS LL+LI !Jhirr^- is r,ttt
pd{h€, {or setr -*r"tJ**e at Canbors lto""",^'?

'Tlttb e)^rrbt3 (rs bo {.:nd a.. 'rdoL Joc {ae ua@pd
l.anldo- csL^rfrrs. Alcsb lo,tgva4os k'ven foetR*s) albul
fterutioras to loe pa{0^€cl AA Wo}//.pjer6 b Waup-s o*vl
.g)rure (s..x,lrr, ao LISP) allp.rl ,(^€{r bs taa v,elrrrneA a. !€aull6.
Tru s urrl,!9ss \e. ly..o,tJo yi4idt .a5pa reouirt';orra, (& \^alJ, X/,9
pnototerm. o{ tar;astfiicut g4-ri*el',fu'ti*1.

S1Ace we aene. dQ4liyg w'rtAn ttae ser,tra*rrtcs of
W?ran4t?e;t@ latA,Oa,p-5. D@eAutgs an 1.J.,e& a-a d,a,@-

hpr",..r,u.*"be ciraiderc,al scoED [19?oo] also o4plios dne
fiegoU^g beie. /[aeog {o ,14^is. '{\^a v@a^d, Pkrne€.e.d q$
!\iri^ or 4 {^e- ldie Clcr}rroptaer $rtrrr^eg alb daaLswitrtt
Stle-<d1ects, .)\^*r^ps amA a$i$/vue^^j5 al!\A, g,rcvrd,* toots
$r pd)raa-prcvirtg; ibwi[, taa aiscrrsscd, iw ctaap+crV.
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*ott ct s^,loes ar!\, alqPbta. E raa'g*-thrcugh
(ie, wit1aoq,9 Loo+s) 4towc.raa,,rF , /ea)}vr4 wi,\'l^" cpr,r pcer,biovl
al n cotdikipvra.L elg.;crrti:r,vl". Approtixr,r*ion i:i .S^erA da4'^d'
qs 'adsrcTA oc<.o tE|/t6 o{ ,+\e- -$odcru.^'t. l^b I^AJ.,e a.
l4,?btf. $ 

'ttorttcl'ta'tA 
u;ll* at v\,tost n conepovrpyrls (r.^rc.

t^a/J€,to ('r,uab^trx gnodlrts a,rnct uuaiou,o of ta,Uoaes) r,ctr,rc.lrr
,6r.r" a. nc'strA. gqU€/t€ Lcnrtodo't ttlae.4,rna'l.irgou5' ar,'cfrvrtt{l

4 A {t€^nsoc alqeJ.;.ttto o\le^r q. vatofsf}(' )' w\,ticl,r" l/€'a a- ti,'/u"it,.
-fttis co.l!a.ftas bt1^ otr,n /doc'te flor^lcfaalts o"vrd ot6'*
t tfA4.dte o\,r3s r/otdrh o)rc alixp&.d. s.r+s Of ltnite- ones .

VVV\oe do l4trese zr{tnite dtulufa^t\B,r.Q{ (v\e, La-bti€
,,n€a4? Corts'uCpr )fu,e, 61{k{*" 4 cL 1tr1hikd*top t'bel&)'1"\Ne,

dtd* vtnk inclrfde, r,rl-,tl^€- utr"\l.ler W) In, arr{tl
Aftua,l (tervrnirnatv$ @, (1^e- \,oop rs @
& f-nitc tt1-,l.;^lwl.letr 

"+ 
tirltneS Or/\d. 4^Pn1" evitd,, I AAd,* €D

in" tl,tK @,9 erc- ri,-c*,alu.lrc is eaod,vaf.e"rt to a- (vepe&iti,re)
sVa,iqtrf,,-rOrarcugw
OnCg,irn4, we lAnP. o'v\ i,^ct'easU^4 S4ug{4. + dl^icf4 u€
u^q! 

"ag 
frne whib Loe rh .Urre 9661r1snrp).. A^,trs

rwlik,E do qt = F =. r;gU +frert (Git")-

|fe{.e ,,x. Vrc'tte- atn anatn$*- 4, a- n€cu,nstue$'e,t"4
F,'a€dl.r,rr€ > atna).qous bo &. trler,ritaXe,l oan'aQ a+ tL(.
i'ecrssrVe.tg-d4SA€d, f-rrrtcEiow

' 
f*v(n)I- 

rif vt=ottrat 1 ase n+ftrth-lf

% )tuc- qu.<sblon orlk uia*lnen suxllr, €4uatirtc @f5
lnNa .sotulior4s.

Grtunob€l^J (Jo. we. st^.all \oe us[^g strcle eqgsldo^s
,$e4uallltg atd, qdmmve b^Nr@^JA {ne-a.tro<rreris }Bs, beca,u.a-
4 .ff J:D-rD is a- ood.bi! .trous
ru6q) ov1, a. C.ff , l\en { ttoa a. loa'e t-ir.c4 Fdq^.b, gi\^e,^
IrJ Vlf{Cfl, ne<,of | @w(s t^ d trlure rE4ted"c\ppl.iatro"r,.
Mo.eo.pr, + D is a- cr',ra$cte LalA)ca, tLrc fwe.d.-goi*ts of
{ al6F fo*,,. a covnple,bc' talilte [co{e44do^tr o23]. A
qpu€mlisatiow af rhis to calc4ovka ,ri([ ve-. Qi]a,^ -tw-c{^nbt€r 

ff.

nobQ. on @. flx" Aw{ic^o,Fiotts{o
ilr G Ka'bJrfo.t to aaaq,vl€. AIL ou.f, ta,Ui(€s

Wmd, ail\& Cou.ntAlor),ilg is a&Q.vL
vrna^lg df{,Utulnb{ a, 'Tt^ils 

:6{c,rY rs a)

frr^odt{ , a.
Corlrr.lput€f, SCln,rn,gg
4,0 toe
lrncoryrtabqcL t\Ato
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L,Je;rr-l<r-,;r &^r* d ,(<<S ql\^.',cr^ rilta^ttous ovtJg @lrrrrln)al,<.
dficreA sfs, aN" $-dqLo@Jb a,ttd.. to-cr,qJdrnlrotrs
aJe weqksr cor,rdltrous ow tqlf,cas. hb staajl raoc
au\$'ogf{a.is cour.reutio,,t, bl)& e%(Uojt\. ndrrr4s rritL acaaiolall{
V-A.u,atneA. 6ou.ufr'{de; llurl'^)€l.J€f t14B ts folf€Lu A^[C(oL
amd- nrsV 4 tl'rp. -tl,reoq qes L[ntouq$ Ulovttistl-q uril4^
ailg ttW. civra;"to.l i; p'drr' { J{.. Wittt camnal'vGE
ovl.€.doeA v\Ob gacall,4 veed-(1^e. Az\orr,u a& C'It\icUe, vt;ck
irru So 4af aS sovug dt^it\oA arre ajloqled-t;o lre urlCptta,baloE
It uritl' te- aab&"\\rA ttr,vougt^o,rti

M d,arecrca sups && €Art\{$ S\l,ot^)vt, bo lae,
eqv^ toJa$e bo su,lPs
bg ng"b,(et rrJJfiAldf,s)
ca-tEtovl€A, sttefsd
ufi/bwl 

"t 
cln"ctirns.

a$ u)-ch.aiv\S C ie uJi,tl^, tledvus lndge4
: $r€rq\^€.llig d'Nv 'cl*d. su+s ( oc,in
c,ofrrvti*S\ artu Jlrus' re{err€lt to aA
Give*&0pi,^^ifrs od all, A -cMsirn8 ifoo

XS yC Uer 61l,6l 
'hel/g 

,ttAA!€,

ak nl,cdr K>Xo . T$dsP&
trJ(-fll.Q/\ v\'al,Je, Afrl' Su{ln'

jor d,Up,,M" sgste^&{l, t>+

* )or\t- uec4o4tr is swra./il
Lco\lin^its.

c,avnCl,Lnn!$
(<r<)
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cHAprER tt LAIfTBDA CAICUUIS AND Tl'lE R'l MOEL

Lo$idCI" calg^l^ls de)E ooith {rrtcti# t'u,,ld.qr 4*&h'on
rufue* tt",ot't Compsf&i*t as ;'r- C.a@gq${€o4j.-fte- L&'oc
surfge{is o. shotq QlP;tg disctPlivts , iw whitlr, we begM wit{^
sor,ua tdsic b$P(s) a;d" V*ild- uf sura6, pnoascS or\ct

frncfiovtslnrs rc.ursivetg as al&hte BPe", s 4^o,t (tuL
porticular) q. -filracbtovr @tt t@)er tae appUaa {2t its€4. \lt4dsb
ttaB Cs q- talrddale PrVrerqtoelrg Pt4zotde, $tr b
ha \^ltlaJb Cs /ftr*t,i&c( , o*rd,. aqab^EE A^e
J{l^ok ar4g eaagrese0ota Vtap a- (rgrr,ique) ,^r'l.tt;.ttJ. {o*,* [gor. Sg{
is scg lne te4ubuk/l) d,&r,duo*tCup 11noy tfuen is rro +i*A-
-porx,f, op€{oto,r, Y t ibAL atrd ufni7.

foc Xue Fr/Fat4s e$ .rywrtatic, lrogte d/r.& cor,tapilar-
-ulvltix4, &ltbre, @rc rtlLutY be- +a*<an" ovq 4ue qgu,teX Of
)-ex{cir;glslgvrs, in Vlftiaior o\t?c Wa d aud {tvz- vatiaJat'a'
ttsg,e. la-SS e 5+5-9 i &qy 67-671 b,*V svr/"t pedanbal is
tllu.pilciVap*e l^crc. 

'lhp iltpc+a** rnotiprn is 4na# oS
ab*afi r, t AltS Lf {U, iS sovr^e xFessbn { t1nz
CI-r,.*> \prndde *. tlie- Itarg )t\a furrcdiorz xe fLx), ary'\ttg,vl
Ax. fA). Siwr- .tAne. {o*re^r is Pet+e5 aA.qvare'
foc xris .$utcfua', 411s n2o wi.( b dnierFfolf4 l4ere cn a.
dov\ec, wtarctt tol s {ae fcuaatzbu. xe{Cx) atud !'oqs Ee
d- na.t te ;11yt+ f(x)) &t or,^r ovttivla.t vt^Lve;/s€,, sC$oE we
fi&euot to ta,a/e ,{,1^€, fuucA&s f:D+D us elcftteroE AfeD
fuL*Ue dpu4ar* D. 'Tta,tl5

l : [D-+D]' rD G)

v.lh€r€ Lu.*Dl G {^e 'fir^,rcrf* sFar€ aa cptdg,uM, il& ,tte.

F'{e$ot,t.s ct^a{tlPr i ure olso t^o!e DxD r^r'rftt rare corupoenaoise
bnae", 

"o 
rrnri* lgxD'-rD"l c I D-t[d{D"J] tcorqtsnd,iur,rt ll a.lol.

lM, order to &rce i4ieclcviVg, u.e stro.Al puarro\e .X ali,th
a, Do6t-i,vrv€f,se, E, covrGporrdir^g ut Ag( UR aoliuroc*iovt
lusv rnaevrtioued, (ohirrn is q!€d g.S!4) b 4mli@EE[,€,
,,rrre,e E1D-+[D-+DJ g.il!| g; pxD-f D. -ihf4L

e( lcf), x) = tk)
(l ,. M )N - y'{ [x:=NJ

bo}1n wryerc/vrb t\^e- o.xiJou,t 
"{ 

p-r€drrctron,

(p)

tdh€rg M [11: =NJ
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dt*M, M r^tlt'Lu €,och &Qo oan**n{, x v?Plocd. \rg (N)'
tvq.zt;sooy55J. I{ (D,7l,a) sa"ttsttes (F) oe slral,{, catt
if o 4&:^{a4rti r.lrE. sha,ll" disuss ahr' sbtt}rger @lEl.p* +dlqb

to+uin5f corfea cq), ivr ohapiar E.

Ax. Mrc = M (n)

6nmall,g, f'*J€aess€!€ a.{s bttitb u4 trndlrcbive\g &orm
Couraabtg waa) tn*ialo\es v,!,=,.-. tzy

(i) x ef\
( i i )  MeA + (tx.M)eA
Gii) rvlrpcA q (MN) 6./l

-lhe 6eX o[ .rr,ch ag{Essb.as,r1,-rs c\eartg conrwkable ; o" 2-e.rqreSh
which has vw ftot- uarviald€s trlitl U'e calted 4 covra,binatqc'
@^d" tt^e.sek q htP'^ de^e@, Ao. l!h. VaLc ;@
pr'r-rafg sgvkac.bic, gi,gwiticai4ce, t(raa-b 6x.M) *0!. M(.vt=yl),
t^lt*cl,t ts co.tlecl (,q); ft.is, ts { cowse su-!2jpr,b tot4^€
oW'.qr.G, se{-aisctpWe ovsr vaeziab\e6.'tlrc sulab,vrlive
rul€s G) a,rna C1l hale afreadg Eevt wpr,rtiorecl.

t t *un. 'nt+tener,rtat"b* 
{ nro*, P.^€ru-tn1it^g toulq;usgq

QoctvoJ {a'e e[ a. *lrnctio.,.. is alaJ{arFd. laefo<e,
ar^{l aJ*sMDts B rnnorte. to a$g)tne -$uctbv!?wu*q s".re
oc alj" of t4ti- o'{g;u,..h 46 atre v*tld"l.tlnis is ctJe&
g4pla4A$^Ag-9d€g s.pnltr dubbvr.-4\9- altenali,e ds rao<'r,ral otdpe
(or {gES) e$cLtrJ@.Eiovr,, r,rJ\icln, y'edrrleg alt- €r{,v€olt}.l' ka its
fu^a,iqrc) rnorwral ('ie p-Arradrrciue\ tg14A LP [k taao_cme.. t^t
a+?l^fu\g (F) _ua,&r- {e&ruost arnilabte F"eare.LBo"r.
W-5 isnog6f-al H€rrQ,o., calc^^la,hpn is pe,n$ovu.ed. aml^t
(.,()tr€r^ crQ&xlka re4ui,red , €> *1no.f, o. froqpaao rn {.u^d a
S![r.rtio,a of + F]^o\Asi^ ].,rgr4, sol€lr{ l^e.-t^r*SAr\ te +.\d
fl^e {t$t a$ a/( 'u^e so0gtr}run-.

i  , r  t  ^  I  - '

-tltg- qre6tiou, v(aA 61r/islA Cb to r.r3 !tei(t4yo{ a^N
e,gruAAiovr nlot brOuIQ. brlo

l  -  .  l - r  a

d,Cshnct ftof'n d'[ &ttrns, of tt ,^ +
e,xfutao,o,no ,^rirni aiStr,r.* wrfttruil\otJ tznag.be ̂ i)Atrer@*\)etbtlal€,-.
frr{rudtRfS, lke anauler \s ao W;cratl4' od-Il,re Chttrcl-Rsssa/ltfoqt
botl^ $) 

-oltd 
tpa) satistg tlns dio.na,sr\d.' Prcpertrl I ean Ss,sa e65]

x1^Na i+ M uea}^ces tro Ar,rn- o{ MlrMt t1/\4l,r-/c/\99 colh
rtdllr*" tro ,lo'n^g ou^,er.{.or^ M3.

So\4^€, €,ltrr1€ssievt$, s\tcJ^ as (Ax,xx)(Axxx), tn,arJ€, nro
no{w\tl {6*tn : iv\" tllis caas (F) efls us n€uoh€nq and (q) s
inepe&tcsJ4t€,. Exil^oldiouro ti\c+. {Uis ane roJrhcr tatce 8latatt?Z



g

t;klfs: ,n4i,14o c,o^^ log sulrs{tnte€L in {a'eeat fo,rvt outsir,'le,
V* lt\15 gatt\ vrgoo{ w- taolct* l.tp. t^te g4! )(ra.o.E au"
grctr,eaoion luo a. Wp.,& trwvvuaL fw"l + ik is courreaC\a\e
to o$,e We l;.yM.Mr-..Mr, ^_^e ur€, v\.oW\ oouaidcr
otfier cryreaoior,ro & ma*tegkff LSor,ht-3l.

+lo*rrcr i1ne. corurloi)vtator

y = lf . 1;x, f&*))0,x. f(uxD

is {or,ffrc'nr u.oe,L€ss, 3i,ne. ib Wiald"s (Lea/k) Sxet Potnts,
as-naa.r,l be ve+dftecL bg F(YFl.'tk, rw-so:z

Udanei x^sn *tne ppoti @h^t rtGa an fuEC ds tLoit
(s,i&, w= LAx,tCxi))Cei. f tndD 

-Y=lf.w 
=A{.{w=^t.t$vfl=...cAf.ft,

frru{he Pc.: ru,edpLr Y is il^, #* tcvre- \€oob fixdFi.^t
oprrloc, aM.l w!€re ,(Vtis is so i'l Senonrlv is csn'r,tahllg
r€lAjs€d to {l^g vrotr,o.n o{ a, €g4sildg vu,cdet, ie rrrt^gtre oll"
raa&,hglry expnessio,,rs C-suI,t,! os (Ax.xx)LAx.nO) atf€-
ida,r,tbtftea r.oi{Vt I , @.i^g ,tt^e leanrV {trcA PCN^t e+ -n^e
id€vrtitJ.

Bg repeo.tc*t g red"uring ercewooioura to sovtlu€ h.€ad,
ior*t (oC J- r$ nane-er.gts) ute, ntag r€&'/oc€!tlb

a, A-€r4A.€a,a'iot^" % a RBh,\^^ tr€e ar\^og La,rres a.f(€
uaarialdcs on I. BShwt tcyca vuan4 toa pruto.f4 q.do^.€4
$V alrptotahbvt a$A VersL {orwr- aen, a.lryafit cFor@,
t1ir9 flndE- Aw vefuS +!@ cou.lprt €ter ̂ €}G5. 4 ts tte-t a..
A - vs'ael;el '

I* XW latrlda, dfrulr.ts Le c,tc[f9- *te, qu?^e.
oS cpndoMaOrs, l0r, tf , tZt,.-- , uJkL ^tr'l"exuts, bg sepr€aerlt
f6e u\g.btJ{oL ttv *t @(s, N . fhree q{e ye4uetrc 'bo lae qettxofuL
bg 'd otta slE, where g/Kgrr4r =%+f -t1tett, t''o 9l,ouJ
)^^oe lw A-rg)rr,rttts is Ar)alatilJ tattvott'Is nfd'd- foc
covtr'Pv-lzrtio*r U)L lvoJ.E [eol.Sg-rrol 6" fii*rc*b*f ; Ntk*lN
is  -d.ekttrdo\e. ie ,t1^{.r€,b sanr€ aata,tla0nator" F su{f4 {hnr'
qtn "Ill..iraol=rf(o.,...,,vrp.)r , i{f f ,ls rccrr.rsDre , vr-vr.e, ff
f is LA".lltrqfrr\ {+ulax,br€.

frnp oott\A,btnatarS o+ FarHorrlar ivrrr"povhnrc orC,

6U4rc, 144€9
A+pl'irrr.f,.atz"
fli,R VUpe 4

(= A)c .2 V.r a ̂ e S= Ar.ly.lz. x" (;z)
}A@raH, *lL 4 A4As ot1rc catrL^-bixa'toCs b..5-t 

g"r ,!6ldl . I{ 
' 

xr) are, €ve^^ tgp€s ?,ob 0^g^
K @ra

p+(n-rp) i
x,),t, t^a^re 

-\,.?a5 
P+c?+r) | Ptq atd P fil^si,Utce^^ri- d
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S t"al q{pe- 
(p+ (q.+ p))'+ (( p+4) '+ (p.+r)))

nJ[,r,iI,,in, afur de-au$*rg at'r.d- swe, raolo(oJt6mg&, toe@vYt9S

P^(P'tA)n(pnA+f)4r.
&f4lv C+ )Me ate rr.lretl-lvr,ovovr nrlg.s { p.^opcl,tiroua.l
Ceic. No{ece also )4Ao& t= Ax.x = SKK. 'tUe. ovrtbUnalocs
cah.'.* 1o6b @
ujltlr K= (XICX 6,,"ti S=XflX).

/s a pmrtical, deur.or abralco.a- { J0^s raf,idr,\ of
xle. {orepuv1a1 $e^/uai/K, CearV<. ebaL. [19ijo1 V\A^lo bwluL
a, wpl,i)'ne,' @Jled" SKIM u5b,ifl/L t^,es ^lM 1K,1
cowlai.nalnrs - iy, etarg e{ a rrarre oaetilcioaaL uvlar*l,btg
de ilgb^/c!'Jou- S€t.

B, ,v,e, s.o 4 BAhwr &eG, af;ords o{€ vr rcdgl + d^e
X-ofrrrlrr5 in' ter'rs oj dc' qo, bi b ure-strrrtl
@v,A:d*r )+\9 gmpt+ wtadp,,L Po, tfttirln (.aopre,rnouo{r6rer,vrnrW)
is an alAnloate 

'.be?4. -fhr- 
a-fuatAae 

-b 
nob ,{veo*o6\oJ..

v@lr/lA X^oe o-8,, Vatlr-. a- Al.eliy1 a+ 44hd" Wt, r^lttich-tr.till
ba dEcuaaed-h &aFV''c t[.-TI^e ve,rwranndnr 4 'tl,tls ct^a&?t
ls d.ils to Sco& [19?5, pp.522-53r{ but seealsotga;.t+et-br5} o"d
[Sog tt5-$al ftr qr&fis&\re a,cccr.urAs.

VUlp, c^r=iqt,z,.-. I o^a R^r is its po,oenset j urvite Pyco
fo .furc (ceu,{.bld€,) set a{ fitnbe Sul4s6 o$ crr. .Sotl \r rprpn tE
els^{stts { P<,o ao H4lhlrc h@rg, w,k&q, q,
[q5,1?l= Ou5ulT, rulr!vu,;,r-tt',e cou,o*tae Far,rhs cdotra&'Th!6
Qa! 6.',*d ood in covrbrcu'b to ,lNAe d.orra-.r}!{ ral,S, ptt; {lae
drrsbirncriow irv wani,no \ooh.r.pern" ,lt'19j€. tr,uo exaru,p\es uJLtt
be d/icurAool. *rrttap.r- 

-rrn ch*foer U..

P<rs is Qkera 4ae Sco'tt tD$4gy, rrtit*t" ts 't{^€. r,.l-fdd
bnodrrc.b orr 2=lo,tl noE wt'vl4* trrrp disereE tnpo\g , -
{ a, tol,lll,tqrll bv,v r,.e 5&cp-rueKi--tcFolegJ, { \, I t l,-lo, 1 ll.

-IhitrS'.vr" ?ol (t4€. otevl-s€ts 6dt ,{h.oss o{ frnJfu chara4s,
so ve U S s"ne {ilr,ige )Er-tus1eU o*rd. 4,.$rrlrtrbwB
co(Ltr4/'!otl5 W i+ p..€ac res diq*a, su+s, so -tt3 qD/e^^. bg
tts valrr€s oi'{cnite ds/uttrtlie reug Cov! u*r&ta.[+ vltrd- ot^l$
W vvtrr,robrvle).

\Je v\eed, @ ivrrgoCuce erPl'6it bij€cttto\^S
cJxCJ 3c-l by (n,m) r-} fCntvr,rlfutnn+1)'r-vra
c^ls P+cp d Y\ H iLl=.* wl€€k"<k<'-slfu,ar4dn=f,2lti

.UA$S Fqirrs avd" .fini;roL ,fil*ue sulasels.^vttcr{L b". qr^or^t{'a-ltlt 
:

;Fpd t,l.li& Mfpqef,S, -Tl^Bvr 
J;R^r-r Prrr is 6li*ir^xntAA



|o

{til = Vt f(€,.) : e*s x I
fJc,ott 52'5) urd b Ve'nce dfk)(I4,t,r"\n€C 99

s w\f,€, f*n c,ffiY t'; : ;"' 3*i^ 
c f &'a)r

]u,.nc{r*) t y 4 [ ran''. 3e". 9.x : Cn rwt)e, J

frr \.t, e ?rrt Moreouac Ll c gro{pt^"( f{^,r+c C d) 1

Tt^{r.s 6ra?W a*rd' f\ Mc c.l{v o\r,r
Uggi,ru/uh4 4 

-"t1n/b 
cho+t€c slv voe *1^€d)

6\e fu 4rvlrki.prns LD-+DJ-+$
.xtnerr.tsp.f{eS,
iu4

ul-tlh D:Pc^r. Pt^) is t4,o0J a,,
Lcot)'l cB) o,^c'' cE ), F)'- utte-'

u(r)= t  r , .^:3ew9;x: (rnrm)cul
Ax.tto)= [cnrrnn) : vw et(e.)I.

tAle no"r vr,arre laol qJl- LArdBDA-d.€t{^a,btp, J'urrrcthr'ts CI;re
coralirrrupr.rs [&.ott szg-5€p] , a,n/l, a-^^{ cor^tir^^,td'{s Ju*rcbrnu,
/:Dk+D @)Jv@ rrr"iJtevt as

t(xo,- -.,x*-) = ut (rcoXx) - .. Orr.-,)
{or srre uePr^r. (c-S t531 -9 1 ,tlnern, goas ora, tro d,bctlss

,f1vre f9td.tlov\Stip roo cou4rbfai'ftU.

A sc,e o{ intc4prs is r€clrrsil4g eyul,r,rerahte if. ir ts
Itao rraerge a[ slr,re' rerurtsive Cie A-de$t'o!ad -fr'r,r,tcti.ovt ' -fu€re

o/(,uuiful//.4 \,\ar^,rt srf/tu s€ls a'nd- AAAa$ o're. C)d,ad,. u*der
a41p(rbal"\a& a/\d ahsuia,c.ttovr, |,tgttrS $t,utitt4g^ a., s.r.to-)-tvLd,,eL

4 Pd. 1\aJ da rrots,hnreJo/ef, fov',,r a, cFo- ltais is
Ilne. g*tse in rrttrkra. up -gid. rc 

-.s 
co,n^pu.bola(e' ira ona$ot l.

ean@eoivtg &xee poMts,, aa'e i.scl\ovuol-
f k: ID-rDl -+D ut f t* u 1{"{t.):neol

quetdA xVe. lro,a--, {tr€c,. p.ut o{ { c\ Ta.vsK/srnnecvB,.,'}t o,ud
ls ibvl{ corr.ti^rlo(.rs .1be, covqtoi.nor.tor Y 4loo *LetdA fixed
Doiills 

' 
oJ^A tzaraAq t otr.aW uo qite Xvte tait surln' . I*

our rarcdet i,t a"eo ui 4ock" I r" VtgmpnCyll = f-txtf )1 bd.b't!€'
Wuo[ tJ,tYL,\^e. qCl',Uclr bi,iedrio,^s dJx(ng,.JlPrcs cj^,oserl
a.toie [*"* 63t'c.rd s"g-io]; I\ev*c. ats" trpui in *ot&h
D. nr,odd.s [gor. trSg-t+l b\^t {'1^i5 a,gotrr, olepadS oo tfie
pardador projectioro cl^asen.Doo uri( ]e d,I,sus{ \* *atgWc
tr.

\\Jt^fl s^A^rd, rue uqrab fust
Grrr'rderr Sng's I fg-8ol exa^^^e\€ :

{ tx)=( t  x>o
{ { f  s)  x* |
I tu-z) fu1\il\e,

fued pcuds c^,,4tu*f?u

A,g 6owt *1^e
v\^a.rg bg sMcgcw
c^r\A p-r tu*Ul
Ap-vrr..cCfet, SMC€,

harrt€

{o. ull^id^ g\ne wd.dd nn*J^^,mlq sa,(t,



lcxt--\ ! x e^ra*
Ltlrrd{;Jfd' *ltt rttirc.

bq.t7 ovv, vt^(It| etN,&JJ4 (^/el( 6ive ail'\ albfitd.atn4 ttafus,
a, foe d/. atqwna'tt<, s wh{ shoqlol, orao sot"r,<fircr,t loq
behe'( '11^At\" at4,- ottv*t ? CL@)ftyg w€ c/h,6,Pr -flrL fOrs€
WerJ-*/ it qt/.t no *tot< XV@lL'tM orfoina0 d.nltrit"avt,
ie i+ Cs xl^e- (ase .sokr,|;ion.

th9 l-ca-lcstss is v€4J \^ak ow )furg pwxApkion.
of €qualit{. Fbf i.nsteucg. {ne, fur*ioras-{tn) 

=w &d' 9cr") =, 4 r,* 3hen0 else gh4\+t
Conb:dgt$, AA dg: ft-l-+hl a,rre, d@,tl^t equaL, b,rf ,t1ne5

are A.oE tvtwr'@Ner(tibte. Irr" X,tiS seMs€, l/trc. A-ca)./uJtts
;[ci,is to dcsct\ra. aurputubhtr @b \eab a+ ewye*ai'ot't'a
wi&6ug a. ,,tq{$naL tot"a) sirne. ib is posslute $r -nrc

expr€ssro^J to lrritwte i4cll,Jacd.Ur^ bul \Pt J"r ove- _
d'r4n.gvt vrov bo l^o$e a" ta,o.rvrncrl" {ot",t. YSo^dsrnpr&r,[19+6]
d/iol5s€6 6' notion af S.Og4o{r,v1altp- vr,onrvvtaf drv'rl aJr\d
hot.t D- g,,ovi,Ccl exarfl4 @vw-t; is requinect.

41^e ,iuabtfio.liovl fo. ,^eing P,,o t\e^ e, U€a il4
[,ts aplqfu,l o.ilr/, a,tqtorzZa/ grcperties, wt^i^l,r
wirl, fae dIg.ttll2A, ivt ^44€. vr** Clt,o#.'t. Fi"st , ea)et(Ll
co\lrarclo&.t ,la,-g,d ''o 

f-spare, caltv w- ^JqAApd" i,4 Pio r"g
x* ln] xeU*l

.ovtzre {U*,^u<^r 1 i" lite---hzrJs . 9,cclt4, Po is
ie t+ f :X-+Pr.rr is a- coralirru*ou.a vrr,o'4 au^d. Xs'l LoA
a, sulcpqre) , Mt* *tLerdA €pvl^,e 6:Y--+Pr^r wid4a 9lx=f
[,S6tt 52?J. +1^at5 a.oor.r,rnr.irnq \eu.r d$r'i;rl. lac be- o,
cavxkatlg-bcracd To topotcg&ul" sFar€ t ())o W
wamCl our o.j*a^tiorn -\D 5ul'<pfes of Prrr; vr,rnreoven
4vttt Oo\!i.v\l.,r.ou^ "1 A+ D -f D' - q;Ltt't DrD'gP<^r '4^att
W. alll,v'lrued,- dnlt^€d ov\ F.rc-lPcrl . \,ria n o{A viBul th"€.
d'6ite, oT & hp/qdzl spad€ @ btu{\q -$voecl. ow
t/6 bg N,Z U\€rctsttg bo carl down +1/€' fucrb'n" SFa.€,
(J6r card,inatit$ r4r.,6us) 'urrt oridor b q* a Ap-w.d,el .

Pc.r is y\ov dl,ovro i,r, l@in4 r"'ryreblre, tCr:vutoe'ud,itlur*Il5S].
V6( +!e sier?i.^st{i spas€, 2= lo rll -'i*to. .topotogy I o, I t I, to, 1 I t,
is AO&6 stnour.n to lae, e t ibrbt .I[3,31. A4oreover t'l^€. SotD
and p,rcdrct topdagieS orzl Zrc (r,llldre K_isa\at{b.iyanl
,A^J^l^ite cardj,("dJ) oqfto a$d. are 'Lnleclivg,, ft^d.ll{ ) 

-e))

i,n,jecnre sp,@ r_X, ts q ny?ff 4 sV,4,lt.& pv:ar r.in
uug

Xll#lyb so"rne cclrA'/tlrrrrs f:2v'a2w.'6 t'=f atd. Zr^c{sX, Surl4
veXarE Ca.o tal*Mes) af:o cl,aAoih, ,t1^€ auHlurnrea tolfibes.



*

CI,IA4'TCRXL -TUE RSTRTTCAICIIIJIS OF }FTA TYPf.S

frv xr* cr^a{r\E/ o,- *exg a+ doe" qp6 is
irlhdllc€a0. Tr,lped A-o')cul:tts oial u,rcr*ievteA ab -11^e
raqi.nnivrqol ciia,przr lI ; 

-rts qlpMg vules a,ce so
strng .thal' .were ts tre -la^rz.l/OE - 

{t 'Are, v,lr.niptla*ioW
4 t\tP€6 or ooutue.svorn lefy*e* -$tftw: a.ryru oJlseivuteto't
+1F-6Ar,q -y6ulJf i'^ +gxbratctgt. thr. ;et?d
A4W .4rc6,g 4 .llis olaNcee qt .&e-dfie/- |ll.frrtu^, eoel,^
l,d,S @ (tiu,ted,) fupe 4 tvffi.1he r^4an/r" .sqr,{i:es q{e.
.*ow t911. ) attro" Arc a,;V;Awrt [;e Cr&rz €oL lgSo] .

AE k!,e etd,. o&,ttre. previo-u,s ctlqJp@r( u€ .fou,rld
.4,rvL a Opctgicaf spore E t Z ar dJ t/,.jedd/e 4S it
is o facfa.f& 6Q,. s(),^ €,, pa.uersae wu|(r'' .tl^e, Sbott tpF(4gJ.
Ib -ts d,b tnrri [a"^rp.I tl.,t6l {'t^st a lo'-fhYs is cora.cinrious
!ff rt G a, VehO* O$ so,nrc arl.Nercets Undg( irrcI,rrStrorn-'
'Tf^ir resul* e$r.bte:. us {p 5l)^4 a. @2y 4 {tn*- a,@wg
o{ avutg"-b\ ld.d oo\ llyt^rtus tqllriE d'znile D-Par 

- -

bg coneifc^nvg its (wwvr,o'td. o[\ e*tAnvurrptis.,ra.s.

I,t' iS ol course y\pv rlr,uft Cl coirrfrd,Ancg thal conUi,r,rrcuA
ta*ftces a.rld,' irdecgir/e To"spares sh,ould lio')tQ- r.4,re s.rrvr€-
obali?ilalbrt. tl€ tnpotogg 

' 
orri{ii^g ,$rc,nr. ,rlae to,Uice-ts

Ite *su&r'tr4qNl orlrd" At|e ordu q\ )4^p. +opd/ooko! sF4re.
is ,tue Spgsiolklia ord€,c, xsJ 4 &elL+ UeU) Q. oll
open s€ts--U . flAiS is qntis.ruu*fnr- (te rsy..x 9 x =S ) UC4]
It^c sparo is T. ow6t aixnetc d{ [+S T, . The gott bp"kEVr
C.trct l*e sf:cialisa.ltovr otdot giw r1}a to ar^ elrrivo.farrc€
@bNeu^ og(.btulj3\r^ Latf,fcaa qr^.at i.ni@bilr€- Gspaces
tCo',.^b. I 3,8]. ftr fuvrr^cr l,a4o*s,tio.rr, see a.I.€ fuw r-l9lz)
cr,r,r.& &hrn.strc*e i1983 tr51L

tar oru{ ryrcd &qft, tlrc-.ht**i,olrsyra,r4, 6p--rPro]
Wdex c,owr+ositio[), Ue- trdtto AIAC. Kg.@)ViOlg/- a-begoAS
5aa) 6tr.cee o\cierF a,@ 4^c. ldtat/lpclCe'l.ir/c aelv|... a?--a
atd- ulte, vranphls/,^s u:a.+b 

"r; 
de^na*s ot, M surh

*144k au=r,t=L(b. -t\e 
P,oF?/eb a& KCr4) w'rll ta<-

$t'ttttrat r.zr" .{'\9- ttg;{t dr\N(fu. tl}g slnalt"
(,0vt8 O,^r= K(tRrl'+PolJ) 'for ,the cnt4o*1 

- 
rrlhicl,r arngs

tl^ rs {rc'ra Par o,,,tlot @!tr.r -foe {ae, 
- 
Aa.Egov1g o$

cowtEolah6 -baaad ooralvnuoua tcrltices u^A Scott'-
-codir^u.q/s t\ o{F.
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'll^?-Q/ &No ca@Asios , (o* afu" %t,.t, o..I9
equivalouh, dud oJb &@h,vv cl.osd. - Ffisb-, 'foc a'eYeca
(ie cr: D-rD g. st=a'\, 9v& d.= fu*o- = ,246: *4=71 , a\icll.
is a, coulirnuous lo.Jdirn [Orrp.lz.t+] of/l;.iilru is dearktr
couritalo0{ -@aod . Au*'eJa, Ml cou.ntalcl4-to.tcd.
cortlarnrrni.l, ta,ttk€, atlL9s l,r.p -to -se6a<nr$,rrstan) ivr, d,,r,[s
unr4 tC""+. I tLtL6l, s ,+!e- flrJ/.r&f Y/(^'*Cot.JTd b,.y
A,eA evtd. e1r{ il=ula" (r.^rVrere l" dgxb@s cooasbictio'rr,\
is str4ccAre-. Jrz e qJ.o oq\d. {aie4ut,
t{ U *.AiA i^ @\rT,,or pu-tr u=Pef ig (6rh€,re

fu=a.z D.+f A a^;lv:!/., ze=lo:E.+ D-.an, -t^c, t14fu,xat prcjeetiout
a*i" e*u@nAi$g rrtaps) rIeA il= f aa req1v}rpt" .

Nour to @).tnl':.h)A closttre, frst o4 coNT^, Ca[
awtg si^c€. ,ttnis is ab a,z"glonix,l trope/lC$ otAVu;iA[If.J
rr.rz orrlr{ vregd- to &s!< o^3r- lr, .r* uE sucr-l,L disJw bod^) -
6*en- $e coxtivtr.rou.s [.al*ir€6, ArB, .{/e. S:ott-csutu,tlprA
vVlePS brb$@^ l4tlfitw an gp'76VJla o<dueA ?oinn^Jise,
ad" 4s sil^dt #rr^ a. co"r-Einuntr,S tajfiberlA-+gl.
{h€. p/Eef 9P {4ds wil.L @ gVQrr t'n, c,naattrc trl. -fie id,ti,ol
Obec* 

'6 ti^e bi,via.[ Corac-poi,nf,) talfice a d,- ,0rc- @'tt*
is&e catt@lan grcdrct wi{4- tiae, awtpraa,*blise ovd'a?;
ootvulitplJdl* (V, cav'fras9.tp'dns wet[-[<nnvi,v. e)@) Neks-rrlr
Rz ) oupir,re,rrre.rlie aaA 

'Firf 
covttirti,tltrt cor"\oide

tCo*p.lt2:gl . Ne fuc* VtotteJ -ttte. rs.'nrnrpil.isnv
ctryg | [AxB+ C] -+ 14 + gg+CJ)

@ltir*\ veAnats' C4\JI^r car(@,,si.d,t/t Ctc6€C ta,r'rp.It2,fOl.
Od c-urse u)€,. alao lnattc-

eln.L: [R-e]xA +.8
as o" @,iliutt^ow 11 a,le.

In odp,r" to ee X1^e Sarue ltit!g^ wit{,tin Pul ur- {vsb
vt@" ,(l^9 +a)r'niscL dpvi(€ ,a$ ccuditlornals a,ud. Pa"ir.s.

( r  t$  2=L
t fz t*eaxeke Y=) f  i+ t=O

)y i{ odz*t
LxW i$ 0 ez+o

(z,y)= Az. {z Wt2c clctf z-t &taty elteL
1€ bf&(tw{ks {oc orrr t^ea?,tok Pur4ol€S, b,* l,Apr w}rarr
t,..re d\rlccLEs CtnSu,t€, op€rafr565- gr-re. St'sll t@.- trn- St€ad

<&g> =l}n'. nexl u I Z'^n+t : nne)l
wo= In:2neu I  u,= |  rvr:2rr, t t l  eu I

Now rrp &fice +1,e Fnodrtfk Of {a^r2 f€Ara.4ts qA
a"b = lu. (q,(uo) ,btu,))

A$d )fu,e. f,uctton sp4.ce o./)
[a-+b] = Au'Ax' b(u(aCr)))'
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1v\f-s. 4^wt\ous ht*}le d*+r"e' aoviotrs prcpertiea wt^&h
,;tL;d etryeb qt *l^pr{' t.Q.'tl st{,L-+l 

'trd 
tera-<". f".u

Cor(W.;r^lr\ clasod-. - l\l,oee 'tnt+orto.vrfdr4 Laa is &,vtg cJg-c)
*1^€$ corcapovrd- di.ecHg ,tc ,t{^€, 'Voaurf, a,vrd. -f,.re,gln\cn
spar4. a.ltread.g dc{,Mer'.. in 99}J3<,,, fa'

(@xb)- * 
-dxl8 

Eo+bJ-g 16'+t31

\trle- vurag aLec d4in€, .suxls oJ ue^ltaabs ( oa
dcrrli,tnr.rcw lofgtces). 1ie- a@eniz't irst (c,oPrcdr,te)
'Ls ,tl^e- disJoiinl u/tier^, Q{ {lr€-t*ra tqJtr}€s, hrt atilta
lop o.^ cf tJouo"^ $especevet{ i&{i(ded .1his ls ca.Iled
|le cnl*sed $r/yt qrd k ioe uMalt ure- \rsu.a'llrt rc4!e,
frr -,{ r6=}^efieAtB, urs do of tpalt krnorr qq x
^lt(It 

' 
ibb r.n 4,.s it shruld, ke dis*ircls 4rc"'u' J€ (qrhid{

(Ae krnour to be LA B) a.r,td J- (^bor,rt \Jt&h .rrc. {<rr,otrl
ttltttir4{. A@ondnngtg uv- d4t* . AtB to Vrrrtn a,t e+aa.
top a^^d hotbwr 

- -odded 
{p it. I^ P.r * P1J.

arb = A u, f uo t/Fn (o,atu)l eln (1,btq,))
Unaor.urr^a*et^a (AIB)+C , prlQ+( and, AtCBTC) oLre alf
6fis'6rMt, ilte, c;tluire- beirg n/rade ad lre.

t{aile ortu eyoro" Fot'buaf oilC€ffi/lg or^ 6,,o

SiVaA 14{ i^cl^^s:oq in @\S,^r . Wnte 4qg b

fr. a= a"blbu, [*rUt S4t].A rcNatk wid4 Jtsl , "?h:Ir+I, is ccll€d. Stric!; c.teortg I is+tne, -cs^.-.led.
s*,iieb wgact, a"'d, fE-xt€, <-gr€nne"t s-r,vrrc, IgS,

fhe inta4neA*i,on 4 .t,,t^A irt prgrtr*ra#qlng tanquaqee
tbs up the, no@lron noercr iled-bt4A 4 ule- -u..hd3e

x3s,. ct s.(td=x 4+ t=alU) (ty)

&f ^t^e *ate&f/rrE. ,{AA.b x v]g.p tgpe a, as'tnrgs,PAS€AL.
Jt€walt\r*t ?e a,W il/nilk 6t ib a.s *:= atzt\ t ie
wlak*et x is, duza ft A qF d.IrVovLve hato qpad
A-et$eubns ilt<e' 

A rza..t@lzb ' An. bU(ott)))
for +!v, -fv"t'rc*ioq f:6'+6. P(so

f:to+bl € {:6.a6
ut\ere t1aa rnn€alnou. *t &e dd[t is t&c' t'taual cata4.ott^
.t4pof€tico1, ovtc {.. *a+s U,eArrqr obja1l6 (continrtoas b$t)o6).

Ero.,tlsr--oI, Scs6.b
.\+\e- €qu/,4/oJgnre. "+ 

9,^t
d6tg, qee6 or.d rebra.cls .

fuc.. x.45 x,
Lr

arg\tntcrb (*@.-piF,r f,,) a,uld
eM &\er) \^e^;dentifu

eX&^ 4;lal_ tna *'/.ue]
'4 caffd @) <7
olhga\^A'e.
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bol: 
"4L 

t ' [x=L
io tEx-o
Ittz,...l iq o$.x+ t
L T ottorutgp-

66$ srrww reryeceu*a.norn do* Llto +Upe req,J which
4ovJ,&le, u)okdarb w-r,ttt Fa*U^ce ar* aqau*ty .

'(i^2- rroJuc- 4 &tis r,r,olqaltic!^ o*A" dQtalvJr;ea isl0aal
\rJ€. r,l 4g sd$€, donan4 ryatbt'rs st/Cl^, as

VQz= inl + we*.xbPe,
tdt^ifl^ d9+r6 *le flqe- oQ bin44g t'^e€s uria*, ixt4tr.
lgANes.T'1,e. su*bl- 61 tl,rts is lrtrB l@e -fD.@t poial
qL,(^e, Oor^lituotrs .ftrrtrriorn

{:  b * bt l  + txb
)tve,gxfdg.r'1re- a{. qJt^rrlur is *tarMrLWA W tfute &xectp"\d
LLrr.lc,trr*lrr {.rs*g Y ) aild, {te +a* 4^ob 4 f Plezp.rw-s
r€lrar-t5, tix(f)= VIf"O)'-'l '€al [s q)ao a, ue*,tac'E.
Lg"tg su5-61, &r rrrtticn u\€ t"{ac. *1,re *o*-oqlaruig qt
etaL.[D+D]xD'+D. f* -0act,re l^ax]o ttvrtreh" &{.ore

I,vLa,rlr rorrls : i{ t is qs-wr,onrtne o.u^ pfij'r6t€5, skriclilGs,
Y(f) a<latp.ll+' tinrpn"r's +e. il'uors (;/t^iE cou-obilctDo't a{
dlro+l€t .E . 

-fUee 
poperUes do 

'ttu 
+B' Vd.d,- o$. t 

" 
o|t/'d+ -

WVen ue, a{d4d.(1^€. {.4r\fr'rg +o pnqgrax^^,wivtg t^a./vt13u4q9E
ivt ctnafoter y roe. Sholl" ,tu@&e fuaup* ue' a$
gr,cl,L dovwrin €4l4Jior,(^s .

Nour CouAifuc .l\rQ. q,uAirn ef A+\s €xtgtRmce, o{
cL Bno4, t.gPei.-,h W YS:9-^Y P,'.,
DossYrlre, 

' 
V,E' rno€ b?Vxw&d bPa\ttsr- a$ an4 RusSett-

jsste prad,ox. tkre firnc.ti,om
. f :  U+--+ U"t l

us coul;irlJo ql; @rt\& sb r.k) a'u\pL its h\ed Potnfis
(tstrrcfn, .forwt a- cnraeptete- tal</dre) arc, d9au/lg\ltl"=- eho,tfs .
*bu€rer 

- 
i? Is vtot ;W a r?-Jococb silrce uls nn't ldr{tota

L^ {ocrr tl^€rle -ts na vv/l'a,cfr .ll/.nte 't/",o$e is d^e .sFaa€
€l$ n€rtrqrJs si'rrca {^€U do IcE fm a__Co.a'ryuo'y Ff*tcc.-tne p,e$ is dne-to Y-L.6shov LScoftS?tr,i Ba,f. I+y1-7

Att b ^,4, tao,roaar, lsb, jol- de @',\' yqotr^ r^Jc&e
fue .Aafog g' a.t"qelarbdc, ra,d^€r f1^^^ co'A€ihlous bfhles.
l.ItSrUunarctq u,.r- &t€ €tott Lc€. k1/e dn$^sir-a$ r€aLs
;Ja h is "covr.tilr,uous UuFttoc o(€et6ya,uc tsu)ra p-3 I.
Rr-haq6 lt^se rrluiet^t @ sn g :uiteb\e i@*tE cJ'aaat
bugits€a^a urnt,"€dg. SraS. [51s9-*5] al-sc girrs a-
cor,utm,rctirort c4 U€b arits<ltar caftB5iarll" asA ca*cgo$
o$ partraf aiu,Lvalenfs €loiuo.'rs 6'a R$ 

-un 
urtarC,h t, o
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ts e*ukr.Ad.sL oa o- 4^& s*baaf€go16

A cleure of.e'a-boc is a, t*eck wi<14 a.>7.ltlc-
utrtcilan ctM" uipeog Al€- o{ corrlntuldg:Wnd
a.l#torci<, krlinles i: e4ui,ul,orrrlz b. a/'e, {ull su]o.begqg
e(' 9* a{ gtr<{,.rs opei"tocs, bg tco.upl c,15 qxd
I' Z-G ]. Aqjdo{ai,c LaJfroeE @;1e t alarJro.llt q,s ."lo"toJg*
laJ*nses i; grcqt, vi^€a,€Itc, ' tti."p.n8t 

-ll 
S*,',rf. p-95J.

I,t is t4r e14 d4Qbvir- qos *to& are t't/ed" Sw
5*/r/@ttbls-: 

-€ 
,A/rL sgre a$ Bdhnnlil\@sr ts o:yte-'!x

exolv4{eEWpn p21.

-lLre- d{M^rbns oJ + x o,ucl -+ rqyl)re st/At^t
vund.[F.ocdhrgnt a4 h.aa ai'.edd,q b4txvrt&ed'Ltupm- p.l3 anA
gAW 'w.^g -s511. ah€ &xed-p"wrf covub0na*oc ,Y , Vtss>
n''e aeia-ae Pr€P€ri&6 JvrrApr nc. addit;pyo.l auunv+;nl
(1^ak {(t\>1 since, I is rtob iEs€l.f 4 c,t*;nxv ope"ratDc.
A\@^/'^aj;l\ref{ u.r€. vr^At .,^/J9. Vl4"(1);^eu) I i,a" stgoa.

fln? CL6u,rg oFrer<cr$'cs Mllqs ttnuo'fo<wt an
al*Uak, La,Hocel 96p* Vg ,tlne d,eure otse(atof,'' 

V=Aa.,zi.YQy. t uary)) : aH YIa!: nedl
[scow s51-21. Tt^{s V is {^e requi/ed. tJPe + tUFs. lb
w1o4 e, v|euJcl. aa ,tltre ^interna/, cAte4on .-hg',^t urd.
{l,\e {,nrbovs +,x: f!}.c x^&^,9 4l&^ atdd,
t'+'7: A\.G-oFx E&.r8E,- bdcpwg oo{b:4lr-ou.s v^44{ps
VxY_uY_ grp4 |'aAe tltUrr.*Lves e&tx*ats o[,- ?a.Sl"N&t@41,5
Y: [D-+D 1-+0.

C€frnM s\^l4xilteo{\cs 4 &tG- aie. at qs-surowwalts

{ V ar^.d" Suriors aE v,naAp 
'V-rV. 

fl^e cafrqotg of swh
@E8otus "vg'ff .iaff/r tu'H#vmrffir":fff*
Of ccn,ree de'cnl+t p,Qn4\ ,l&is h^.lc repearedlaa . I d'o
not, t^atrrerlgr, torouo i\ne, 

-cfnar"r*rr'&a.tio"r"'o{ 
lhe,"sulocat4govies

4 A'l^Gor t'rJhialr. a^^F.

Itre us{u!\€ss 4 V a^na Vt is - {na! r,^'l€ hrur€
a. sv>@rvr.,}jrc.- uilq c( d,gtitto, uilh {a*wlij.j.a 4 openarap',rs
tottri". e@ dp+uril 

'trr',r4n 
fira*t+tz egpes.T.l"€, j-r

QXOuWv,
4VaL[a.e, IA+g]xA-?B.

In ordBr b tug- kliis rM lrcve to d4U\P.a s*'pr-".ra.!e
o+€f,aroc 1r eazA pa,if o9 tgpes(A,B). I^ sbaa. v.:e-
Yuva$ d'e1'$M' 

eval: V xV -r [[g+o)xD -+ D]
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bt
evaL(A,B) r <t x) t-l ( t*'+sl(f))( A(x))

allrL of coulrso *l^t,& ^ttv v\lnrs se|"JsWPA, *attab@,
uAi$q u,In4oi,a o,u\d Vt *u p\are. o$ &"aar,\s aA^d, V.
gr,ch I^ gh€,r t$Pes trre wra,r6 des.rloe as tUPe sct o' -

Ttu^s 
-r^A Pc,c V'P/ V\atJo filo/tt€d vtov W, dl

wd.*L ol A4,\e, cr4*{ped aF-ri:tkr*lss su^lz,t}le 5o"
Covr^Pr^bxtrb'n4 bult olno a" s$rtp^Matic ,fu98,9 a+ drr&-
UfWs - bo$'1, a-}r,$^ir. and" S^Ldaugr' - AttoL a/ /v\gr\A
d d€aj.r)^A Wrlcw $'rAM 'U/rgi'de {tyre gr^rar\Jcics. fw

Xte, tlct* ohaptc ue stnalt pumsu€ i* dpbil +fue
Car,ogo1$ .{neovg dtarz.t^, t*, lnaxe ou^Q@gen.
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cHAgr€'R S[ SEilF- AC;TINIA futONOIDS

I,^, A4;',Js cho#lpc 'soru€. 4 *e @tnattru4rieu-s M€tlblv\€d.

brWlo,,.Ag wi\l lae- rqriarrad fqctDlirftg aad soor,re pnoperties
Ol u,rpnnids wil,[ be discuaoed. A -sqihe/dg uf,o4ovg o{ ,
UtJeUtettadals {6 ,ltlrr-. A-cofrJls u/l(l tee- sougl,rf ql^d'
&otEg \ uad€t t^ri,tl tae oq^ab^rd€d,. ftn,qttq .ee-. @t*d'
wi,tl toe aet^ItrcJilc,^ 

-rvr, a $/.l/|tr€/- aaeUAEe' b mufHp{e'

tr^oces sdl,tl.atics w\licln is 't4/t€-.S,t\i4lt a$ ctaa+l*r E .

A nrovro.d., M , w$ \ae. u*4atrdld,' * a' cabe4dg
wtltn one., aVQa'lo.Suda 6 sz'{.g,oYg -is t!'di,\<elA bo \^-4lre
,a,toli'grrt ciia* .oequntisna t'-A,\attone L97;L'd7o,:to,elc'1,
d U- is (J&tik€l{ tt^4t a"ra. idllrrpc,t€^^lt, €G,\A s.t. e'z=Q ,
6i\Lsplit, ie' ePi \^Jt^e/e tlp:l. l'louryy5, bg Ar'c.
Co(Dtr^^ctbv\ v\^c,{5o{€d- Uel.ore lsufm. p-lZJ 2 uJe- l^a!€
o\. @,4o ! K(M), u.Jl,^dp- do5c*s are 't1^e. '!d0,t,tr+tt€rr16.

oL ,\,t, 
-llr. 

r&ifJn- 4l/is d,oea €gtt. AAoveo,rec th€, c'o"ro\orrc-hov\
ij uni.varsaf (rlruA */^cb-'iof) iw tl,re. v)'1et\nd tf A
Zs o,rtrnb&gl^ cnteqoq (,ll(!t st}{it idovuf'tta{ts a'ud F' -l't-+A

cs a -fu ^clD" A'A'; ++en is ; tr,vr qt^€, F; KCI\'+ A uri*la
Fl^,r=F, r^l-t^€lc l,tc4Kt,t) b1 ''-i l*(w\tic!t is a- $rrtl,
e/yu.k,/ndit.9t.

Si,nc.e K'\s tln*-rotlirrio* b vr,r.sroids Q +ae. telb
ad,ioi& to l4/O UtJ,^ Ain( ol conaaof4A ut-*!4" split idouqn4gxl$'
i'tt8 ott co!€4o'^Pr, K p,rcriu.rcs coUrmk' tA/toclan€ tlh-Sj.
l\4'ort[itir,,ts o[ 

- 
v,,rmolds 

'q/.a 
nlANbE are Juar - nnouoid

lro,rir,uo.ptnisrns (te,, Ur€.orf,t'nq iduilig ond co;r,posi€iq^,) ; ttaetr'
are .^lta?ieA ttq,&&ttg to 

-&rarncs 
f"srvung U-.4n.G.€nEr4t-

{uur.loa @N, exarb4 t1A€ i^4r4€S_ O) 'frrtaqral+ I4rvu.orrrfrb\,r$r6
(ie, iuof trtrr'uitnq corr,tpclrr,n*), lt^,uc irt 'tltlS o*text wte
slo,id ;oe r€a-urre /d^o Urr^dn$ +o \.o Freoorue4: nzterety
to er{sk,. Sitc, 

- 
our wrnnods amige a'D edo.urrptUsvtL

sFal€s oi objc{l# 'l14is b v',pt sur'pnNsU6, sinr€ us skorld,
(\tV We* ttne ido,tr$,qg v\^qp o^ 4^4" dosects {o l4 seilr}
bX a, rrrovt-s.rrjecuvC vua.F b rftrs idoati,tg ov\ aa- ivnage.

K(li) !G€d, nov W- a -rrcletra'l uberyvg: *lnere vrnary
b dA$^4t hM.orp\^L objects e,f eK(llt). lt4is a.tifzs ffB

)+\9/.e ode [rV€M wit\ 
- 

UVgg , YV=t, Llvtl=t ar^d vuv=V.

Si'^,<e qd@/^z&e arlfies ww,€ v(a.h!fall{ it'r, ca}t6ories
)luilv *ittarptot;sm, r^Js luusE e*.,rptog fueae. n,otipus {rqxa\ot€d,
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ho^Of& f"o.n <afeqo-ieO to wroyrpidS ., I+;S vr,ort C\eavr g.Jh6e

C*-o.^Ul r,ta,iverihl pr^opo/tg U=trn so,,tis{reo 't/\ KUn)
ol'ilrl* ur",r.U, gvr.aldg ua & @tft.terfu e4vJyalo*tre. irAto
isovr.rorphAvta &c son^€ o\aao oE 

""qno,as, 
eE i4t;otuy

ol{r&tirr, +Ic- que&ro^n o{ uoh/fut Pac is ttlti,que a.o a
tltvdtclJd/( d.a'^ ar\. Lsngun,8( Ptoucyr l9rt, Pp.2g-291 .

Gfi,e/l a/r^ ev\d,onLotrptaFern rrur,ornob, irr t^Jhdb dnam4slortffS
&r\ o,tre @va( .r1^.e -.lg0nqf oUjerf ? ff *S o.
lopohaicaf. spar€.) ct{^nqp . 6r tft,e. , pci{tf6 * .We. sparc.
be/vcr.{A- l[/rr.erws?L\res ar>(lG,c. iatra4l,s 4) cansena wov$,
ie finp srr.tzt Xllat wlO=c lo{ o.ff arLe/v/". {br ssvr€
pvposas, .slctn, gA 4te sorlne qA&}brb\^ app\iectfuvstorslares,
It ts ru.onA cotuleni&{ft to '€4lrrr€, = 4 ,pra,,rg aIlAQx
relaleovt rccnteA- U\6 na,trllep0icaHrp*I We v*y ttw'J;
hA taas e,rzrnugh ooxotnmls 4

a4= cvn ffra,t( @llttaaB c + ltw=YL.

<taa eudouotpuiena wrotnpicf of a. "toPoLogiccd, spare
(,og w'#,t r44e pcnN,b.rvnse topot qS) aUur6 haa €MAl4h
avotarrlr., @r\d .t1^€, srlcbore- a[ c,onrstoala ts €a$ovt allr{
hortt€onr,orphic winn rta*, {tve^n, sFare. Ow tAte- dW
Ww\d,) at awlqaF t'tdrr4a^or4$ tofl,oqyi.af vuor,r.picl rarilh
€llcu$\r' cor^Atailtf @)n b4. MA-4' L* ttuc- €'da- .' 

' 
,

-ruorpiis"n, SPace * it5 spare { covroto,vU6teaagFral5l.

_ l.loo co.rai4etr .ilr\e, talt\@ n^F4eb 4 AF aMd
Lq, Lsupm PP.6-?l : Wt,\d& ca'15,1ol.! & rrre, -aP 4{^ry,f
6i' conrre,rninrrrer -t€,L rrs a*$rne, 4, covttitqrou.g Ad-trrJdrr€3
b @ a, tolpV- L DrA,a) c".ia-.stiuAg o{ a- co\^ti,n rpuA
lal*be D a^/\d rnncrfs A: t'D{bliD a.ud, E:D-+[D+$]1,
wiltr A:DxD-rD aahnoa'-,n, {lae. olarrrouo ala*. Ctea,fV* ur
shdll Gurn.b ou/r w\a+D b baso$-c6ubi"1udg a.^L'
b{€A.n€,irA a^'rd e. }loure*r ivr, o'rdcrr to g* * '1 4+'tD-r51-. 

[€-'€ I r,rre S^a.lt v\€€d" w\opa t@S^ rl, : D-r E
O4^d 9 : E+D so -r&t4l, (ty,p): f a Vfq; iru {arrr rrre-
sh,o.tl &.coso oorh 0,2) ond, (+,E).bobe sdjo!,rb po*rs,

Co a&ou^^ @ a're r"o\^r de{,innC
W tln,og Wil'l^ ,|E= I Aad Av=L, E)= 1 '"€oFec^skql
A p-:nqicebioj^, Frrif (+;rpl: D4E t'1e1s 9qPs1 o.r,ld' 91P'=t , so
VIVV V is t€ft a^&gbtnlc bo (P, ? is lvr,ieekive 6^^C P is
surjeekive. thAb. ,l't^E shnuld,- loe- q4Fi,,r$, is JuDti{id- \og
l4^o @l4^O @W ol ,t4^g +lrtclnvcw-spo\c€, Mrn
tC"rl+snairr^,rn Ig53] 

'anA.tlng 
{ocjr ,{1AAb ..\he co{ir^^ib o$ ,

a, sg$€^/w 4 gk coi.,arida N!(w t{a!, tLtdr d a- sgtanr'. u[ {r's.



r9

qz:E'+b is v\oso oto0iqgd. to pr€aer$€. a,ll inls
aD vte-ll. 6'6 a.iqPcl€d sq{5 so^rP- 

-r,t 
is a. Yqhl adCou/$

tco',qrxnul,srr O5$ , so ^+'db it; T's a- vr^ona-u,roipt"i,si o$
corrltrnrrputa Laf&es as[Ardaf,eda.a djrectecL-dltstri,toLrti.ve
cp\^^S\€lp serwtlq,tEc€s tCn^p- I9z_l D,€ can, he €ivsrn,
tlte 

-ta* 
or+ bpdqy tA*{r.'U51], <rr'vlln wllpt}.,+e .,otdr,ln

4: E.Jb is cor.gC.nrrpu-s q ib pceocrue,a t^{" "t4 
dAreded,

g,,rfe'. thecorrditip^n" on" g> E tuw aoeXug &'a* [t ba o"
l4ile* er^ }f/d.Fry orr^irjn < oloo a,_ \novr,r,ornr,oqphknn 3-$.
).7,2 ,ek-. Elrr"e ison anro{@rritiontce

{hs l.o^}rso".," bpolagy Ds ,t1^s csrrs& tqPotaq$ q
anta&h ,fcat6-oW* *hs 

-icnao,lru 
ots€/r ar'ud dL pv0rc.i,edt

tilWs (re. src 
'a$ 

+t"e {ortrt }x= l^tE*l foe xsO) otv.. cld€d.
-lhlsts x\s^ cov\^iux,lr +tauadrc# too".rp. ]tr l.lol o.iat
cov\ J-oGet/& a" oo$r,pl€Iz Laldr€ 1r^- d!\Ixf/\ bu^oJ\t vtl€Clr tS
9o{{-contitrrpua a/\d" qtt^/ifrt, is ttortU,oc$ 'lt its l,qrrJsoy\
*opotoqU k ar,trinuou, C*A.2-91. Jr,froreover rrlae e4uivalcab
*zLrn, ja^.)tilciotr.3 o{ ,ffi.! d,ipconrnectedness a^^d" w4s -
-din€rlaiov\al,lq are el6cl4A whqb 6 req|Ar-r€d, t0 '^e^^delc
,lttc- V,l*icc algeb@,b, ciinA t\lte. topclrc49 4- Snvre Syace
Etva. l,tt" arr,rd, ilot^u,uton€ t9a3 52J+1.

Whu d,o urp ,neecl' cP to W- ot't\' er,trleaainq (ot

V a p^iec,UC"'n,)? g,e.a^ar- a' glv/aL l4r^Jss^.-atSupuS
il,7)-i".i^.t-^.rtu,x.r,r. doeo r.rcrc P&tw 6o\^^{ditbtr, Sr
t^n^if)r\ we require, fie f,g: E-E,

gfq9ge= vtgq
6o^Airt4rinq anltaritk J, t14is is qulala,e to c?099=gcP,
for uOd:n is is cf€orut -tu//cZciz*t't A^a.l cp,lr= 1 , o.
allw$aj4felA {\^.a15 q-V-co,notsrtf aaA ha^e wrap the.
wltots {' E "to .m^€, Sv'bI \dlfice iTl eD. VJe n"a^j
Ocdttrdz XVrn \alJec eoq., rilnbnCe it wtl loe str'r,qln )4^aL
AV--L is d,lao nffitaryl.

lhris oul..irrua covr.ditlovr lva a pardaL €r4\.a,vto..tb!t
i^{^e A-cnlol.Its. For ![- r^re {^AA16 c{- or-rr vv..dgt 4s
b[.^q g:^trard b$ .t14!se &tuts wit{,t a. raornnaL {bft^, lt
re&6es- to lt^e aonrfittpn .t1not r.,,r, oywrr- Cde*i'fg

a/M{ ,\^Jo d,6tnnc.b t'\A/n oI ftrrtns wi(Uucu.k @J . \ - n r \

alA\*l^^y\q, 4 -Jac,e r.uhnm u-na s,\i.o\A)r'\ btly Bdhnt
tBoh, 2511. I,b serus renaartobte llnaE <\p-s'*rc, borrd,rbbn sh.uld
orce frvlt sootded$g runnorids, r'catcgfus arrd, n^e&ott 6to'tt^l4ion .
Itoug/Or il urilld be *r"r\g +o rrequire (S,cP) also tg pneoerue 4ne
ida .6tj, 'for &e v€oao{s 

-g'va^ 
af -t14. bqu^ni{g 4,1'lAb d/qpte{

atl{j. ols {t^qt *l,ra4 {tp=i, so (g,q)isq^ irvr.r,oqtrisvr,t.



u

lv -r,s 
eolvdrztie,{uB h€f,e- to gNe Xlne, lnn4-a,uaibed.t

Wp& ltn^r Ep-+dJ s aqat4t a, coil&i^ rorts taldTi€,s;s3, ttrc.
tv\pti,rd" o,lAa Srror,'rrs .t/lae, vrgasSB*t 

"$ e beir€ U4"Jective.
[a".p. II z,tto a,$a Nq,2,3].6e reD,Jerr^' dR$t{\e tx+yl:D-rD'
bg z,HJ if N<<z aa^A I o&rerwiei .fi^is ls c\aartg Sca*
ooalivrrrous sinrc- i*' eeee,ttiq$Al'1\e (sicrpivdci) ckaracrcrtkic
{urtioru o+ ),1,e. gotbtpevr rtt iro. Mu' i{ f:D-rD' anpt
y<!&)'vr.D' t'tev*e. txayl<'f i,^ tDjtb'l s-wrce. $*-dLftcbcA" 

S 9 [,D+u/l srrp 5 >, f W suPls(z): sest>/ fC) ,tor{rll r ,
wllzrr\te s,&\>! $rso'ue SeS a&d, s(z)>, {x)>z! tsc z<<7
so sz [r+yl aa ^re1,.ri,ned-. I'Aoreo'rcr 4t=7=+(VPtr:r<<"1)
: s$,p I+cx\ix..zl J sr19 lvsJcx):xS"l=*lt 1'ry+yJra):ysg&f,
so f isd^4. g{p + ll^t- s{t I txi)l:ysJte)-f amo,t t^ewr-+
y@ brqu s€t tg t f<{1. [Dqb'] is {,uu.cq-onlirurctrn
hftte .- Nq.rr +o -tlne- ragcessitU 

"S I U=I iq, ordnr
.n^p& qVgq=gqi sv\re 6 is a- sup of 4.uactio,^! od, +nn
-fxo,r Lxfyi ol^d. erla4&i{t5 is $og-covttMllcuA, it slff.tes
b OrW iV {or suctrr. ,f..,,vtctioa.0 anA rl.olv'co'{Abat q2. B.Al
ecagtrrylqr = V t$ r<.zgP arot ztx+)Jq=! i1-4 x<.e
scu€ r€4ui/a x<<egy e x<<2. Bv&\u€^/t Siruce IJ iso,
A^.b\rurouA ta,thcf. l4^/ts hovls 4{ z=2.99 &"o-L[e,aa
req,^ic€d.Wvo olso $rpurn {fia& LD.rD'l tl oirrtuttg bas€d. S D,-u^' ore .

We sg.all, vror$ &{,tre l\z c,dtc4li..a &eL , akCL
oild aqgL od coclilulag Av,AB ard Xn \alfitres aD
beiilg ttle lxietes (D,ArE) ao aloo\re wign D rrcnlrivial,
W'tth-,rraorFhisnts +1^€. po1'*ion-Faits C9,cq), g tba* aV|€
afirN C0:E+D killrdhid/\ rrve, Vra.re. \ocg^ \b{ki^^6 is in

hcb cbaaaranhat. Obsen€ f'hni A'C'L caEcL a As -CL
o\5 fiil( s\^kalElqiAi i^ -fqdr up.st.all sharo {l^.o}
4yp$ isa coref(einvdsuwat4ug of &.lt crr,rct t^s4ne afpe at
ap=Sit Vrle nnag gy\il;\orl^J dn*ine t1^e cal€ao"nes

F.-AL ,AftAl alld-&l4L o{ qtgbax,t Aot,lBara A4 tathfeS,
J'o( u)\rifL" ,tlttO Ouue. ls {x rg.

Eeol\ c[,thrsa orcqo{tes }uts{ltlg€d coUflilo oredcol'iltBr€d.
trr,rdis, esse4^tiall$ herauAe. 7!^e {rrnrtb^-space -$.urr.lrce
brcoanes lhem (o",/\d alsr ,rqiecfiv;q5 c\r/\rL srr{iecdivr"\ )'tcovupn,adri,ur,t 

N[ g.tg]. 1\^€- oo$i\teJ^ed, LLu,lt o+ -{1^€, r]r's
is q.#^ e4ae fi\,t€'re^d Oo\,in^n; et {'1^e ca's ; tl^,is Ar,it-
aad)vt.;C caisH@ wcr.S {0cst re,vrirarlceA bg gntt[lg?L}.

l& a* obFCt lS f4'r€. c,o0itt€^"ed U,/\ .lrk of {?t"f,e
ix- Ua$hA Curu,rcl,t ore jhrrr -brwialLg 'oJ4*mU 

), we
SlnA,l,t cO[L i<r p4gQ!1g@1... 1t^e6e ar€,4[-Ccrlrfg, v\o tr}Ai.t14
AB- or 1{- Lcrttl€s(bg cord.i'r*liBr s\{ca }t^a,e ore novtcorhr,& fu,ogtsvra
at vnr qd annrtr t org w'rrh Wh vo.lttBl.



'L

4Vte .F"^l^otiaw-spare -funcloe, fikwb ; QL'QL
tco,^ie.U 53J ila,U b. @od' tD 4&+& iwatn
fur;-;^ ,^"te uai^^a V&- c^,,td- p"se't*.^ptsGovr witra. A.Z. Xc
nza4 toc \/btwA M ie vestzt'ctx b aqg, \q9., A*-,.L,
a&& c'r/d A4-AIL , aJAnvqV ol cause o, Ala ud A!-*L
i& )tu1e iazditsy.Iv ts wob' v*w<ttpf,, M rc4uM" aA,Joitt
.ts tti€. inrl,r,raiow 4 &I-CL si^ce- tt5 'rtoY ldrr ^igg,tuAb.

$, V,.a,mnert, vJc tzl/e a. Ae-lafrireD wrrUa" 7A=1, lrr,e
dtuad{' Vtove a, ?^ry\€cti,o* Fai,p (A.7):FrrrctCD)-+ > . Pepqd
afif,iatiow Q tr"u^tX'- yi,efds a' Prcjectirasl,Frz^

(a"l) tutrJcca,l) - .!
D? A)$fbCSf i-: 

- 
5^r,aglg1+- --- Fr^,tacb(D)

wU,ose t0$^ik is o Aa-ta.*ice stle Atnrt. Wvuve/E srrrlt
lit^iB ta*'e.I[,5rr].- Frfr^* k tl^p,n' {€ 4W arubinf to
{Ie MdrAion (o- covw alcr rlnis d,io,atu.tn wqtl loe- tAA/i\Jt
rep fioru ({r,ce):E'+b b* Posg<o,up-cCtion wW,i RrruJ"t(;)).
-fhg covraitrp* .rl^sb d\=t *r,a,U be dTFPWA' b*
kafc,,ng Dn = ilrt 4,.l.eE [D*-r-tD*-,]; $r ou ap-tafsce '(u.is
qv/l"nvt'rts @ hfcinq repeatai& x1E. feh/@.rfu* b ,t!,e-.
,fi,r,vutuowsFare,,^N^iIl. is'eaac^rgEdh ul\^dlt ure qelr tcr.t'
otrrirn4 tlae Col@braic) dp'nto,0n. d+nti,on

d*= I + tD-*D_l
irn" Pc,rrto urhicl,r t*re $oJd vebrrn,s'hsrt{S.

.Qctf,s oi6inal, D* vwo&L u&D oWM- fmn +lte
4^n- dgfle*\.b,Xor.:to.iticP...

HtI
1J-  ^  

l -

, L.):l''tS"l 
r

Hc,ne l,:f * l(I) a4d d'.xa ey, (AE couatlq^k -${ rtbt^"
winr' Valrfe *. AnU coulinuour Xos-lal*ic, ri&t &tAfr A'E
wtatlr- vA &" aive att esgrJota)lS sUnti,tar Lwodsl,sttlt
ged, W.ff{+l t*dieL, i.ar,-rrniclt Y=Af' tlx.tt.;rll]ii^v.{@t)> is
IVr- dasf 

"€oeclpo-unt 
operornc..l.{ so*re divrer clr\Dice is

tl&' erts ;^a^A 
'r,,o 

t-naer t^atd. t ih'd: anct Ear.tl93-lrl'
F'll,r,* drr.s, rz;,t i,rcr,er€r" f€ewe &lf-s dafiltdon .$ (l,i),
as vvral, toe wp)t\ b9 cl€ €lo/n i,&a-b[o.{ qf SttrJ's [tll+]
d,iaqonv\- o{ \,D.,Dz wrdB/ ,ttiis or^atnctbvr.-t1,rls ik
ls nit obvious t^F^^r b charo,ctptnsc surlr -r*rcble A4-vu,cddS.

[.eg lAS 'AA.^l r€hrx!\ to P.^l a*C shour tL^dk thg.
Sa,r^^e f6ulfts v\ a.g b? oblq.ln€d trsivra .sxed-poi,ttss Lvt
u^€, r€lt'axb ca,Lcl^lrJ8" tSoE 5451



.rt

A{ppos€, f VGet\Q.s < @,rd stcv{rlz rebmct=; A/r2rtu41^9
@ttqe AI c=Y(f) ls eiouovphir b 'tl^e' lit'u'&, o4 .Ua-e ran4*'o{
)Ue- L*,Ue\ vefub, {"(S) {or necn L*rlvsv5).6r lag indgcftr,t

f(.L)<Y$) ar/'d",&e t&arxs f"('L\ a're rtc- Proj€r*it{ac+c:.
6^tU ttte tdl{nrs c*= f(l') , az.d" IVrz ulc, 6 a+ tsou,cptairafkk
'b &v 4v4,6r6 1Ltn,v,r.-.| a'e (&:l'^(J and. ,4=t1*+rf"(!)
AA rA4itQ- .lo. urz*wnafDcg.

foe +lrc al44omi9 ap' &g sarn,e aggf;n Eo LonO 4A
eil@r {CL\>t ( r i6 v\ev a.. cl|sure ofit&c) or uie tanl'ate' AUe-

+t,eaf;ngoperatDc as _ VU"(1):i/r€@1. thc nn" parti,urar
bakiv'q J= Aa:V. [a+ol , 

'l(f) gw6 +d^p ln4 & o+ .W
qsgNce' 

I, I , [ItIl , [[l+]l+[t'rl]1, [[[t+I]'['r1J]+[Ir+]1,..tr-tlllJ,,-.
arhirirt tscrcirq o.li,, 

'rqe;rrrX"&yialtie 
stnre ar+[o-a]

rs o- bv\bvil/(,tE CU2sure qeraboc.'This gw€r A€ Sar4,le
rcs,i,t?, a^s 6^e Ye$ec/u'bvu 4 Poc irr.bo Ayl-At- oloove

\,tle ,anour af$ vu&t ic'u^e D" couaunrctialt 'suc'lrtDn4
-firorrrt fueauc--l./,owtk 2rl,1z)fdc9.L* qo:Por'tPd bq I+Jl

+e r +l- --) T ; .ttris s a" d.osrrr€ o?oro$oe witln Ure r€4un^eC.
image. Nour leh o,**t= [a.+a'J, givtrg a d{era-siicrlg _ _
*qir*1aew;filiv d.e= b+ o,^. We $^r^tE co,aoid.or a,ne [O5blcD
awitA*e-tv,c, .ila[ as sur..clut; {cxbtruo'd,tl l chrr n & €)
Vlflyi/r\p,,6 d,ll ir{s s$^(€. .X+ i so u{cu'stQ. e 1)'t[ sa"r I
ard a.e[D-al!]. aoo is lr.u^\dr4 bpJiur 69 .&e t&^e- 4
,tt,te, pgnorra Fiotto^lr',.;<'a*}1 , but i{s ^frv,dc*r &ot o€aesao
oe t\& ar.r [a.-ra] is l-a.ugrr cot*ingousl

- SM{t(t^ & Pl,o'klcr'A [t9+g ,1962'l l^.arl€, q.e,^0/oGad-,il^e
\- arra,tqnd$ovt b1 ubn&ivrg iru ahe4odoo eaazu'cl,rcoL owe
oFO. llnuS .tlne. hnnusels a,rrc- c{Os (WB ro-vrt1 btlo'atr
attd" die*ed" s.rf6) oq d, oJL Srr,lcto<s (ivt partri*tLar
Oor\^positiat) arre sbict a^,\cl, gotb-c,ou.brrurpus Ctrtaery fcteve
boHovt aind ilJe&i su+s). /rs- toeXooe, r.udee, Parrtac,tdo/'l.+
ir^fenxpn" i,n pajecti,a't Faifsl

1Va a$tandsae o{ Suf,tr" o- c9.@o4t K,ts+4^4.t- t^i€
calr., opt€n- da'@'emi'ac- as,ugered &nnils ffi'a/l&/. 6. t{
rx.' trarl a coft,tiU.e{ d,ioq1e^n, d, l'+K { prcjecttd,," toc/}1s 

-

ql^d O etv\e (g,c?): X + d arcr -r,b (so tl^crb q is o^- conc.
6rf'tae a^,addfuSa 4nd l, for.ttac, p*ojecti,cutsl fl^grr'-

dql:$-) noj(Xrx) bg ;r-+ {,;9i
tso, dlirccrco\' s€& 

-tA 
Rrjtxrxt airns€ sW is,(^e tdaxtihj

q{ X is1r4, l,irdUl a+ d C{dr, L,Lufr * * 9s a;l.*-*e co\iwdf,-
q {^e Q5J.



v+

.fuuls rf ,re uole sdib ido@atE \n & Cvfrfuh
ts cry,\ldutb to. coti,r,r,tits et 

'a[ 
{il^lis &L@rcA" &1a.qwurc

or-lrlrradf oT aU +,ilR, co+il,tuvd.- o116), flne,& fuv7' arry
@nf-c!ta( t!\P- dj'.4l9tr4 t^P, cat$, c4,v,Ab'tcl:v a, c/tu'r/*td,( One.
I* ptrtiaAant, 4- K= t<lAl fur sorne odoM *rp,rucicL l,t
f4l,ts is alu}oulO tass;tote . SOnce *ott3 q{ retd.hi'on coyreaponds
ditultJ! 6 i,te- e*Urrce. d arn, eN,beAdMgGhW y,o5ecCion),
l4tt6ex@rrfuiz w\ t1tea, i,inanu-co\Anai3 @vobr.tchb6i 

-rn4/t

b. 4,k*e4 so- aoirt.t, ui6^A^ tZo. Nottce- 4^c.-b e.\)+!M+

"frrrncbc 
a*o.nna*lcatQ ?rpauvea (i,^tB { pnojetUn-F4irs

Uv4 vhaq aaDu4r/u. Wi{t6u.b t6s of qu|4,/jrr}fus 4,Lo.b
& V:crs a ze"" otqlect , O , Qt6r.ugp ve d,d-ilela-tdtt
e*c,/uo/z4 tV ,fuou. Ar-J9). I& trre al,b l^Ale Ui"ouks of,
<,oZd'sfuis o* F^o3rcbov! 1nArs, yJ e.r^d$) bc F: t!-+K
Lnao a.rn Adhh,l 

- 
F-ol4eba (A,or.) ?irreA, On @$re ,

q$ &\e- l.Crwib : aF ^_, lFa
&#Otrog- , -  -

O+-  @f6- -OFa+ . - .
J L? AFA

this i6 &rgn" <ne. na,AuAJ- q€na.rolisAf}on 4 +lr'e, {',).@L-
-Pc0^C +re*<e.n* tsa C"afagoncE .

Trv )&tC. filrt cr\aJget ue. S,rotll Wvrl.k $r"'+
CafnaA X1/\9l'.$ tp -<ap houl lillg Scott-SrOrOchrg aaeory
is arnlofq aggLecl-to +rag{u/r^r^,ri/A lo&\AluA.grA.11^e//l
ivt ,tle f'0"4f drloF|'fzc )EAe exuasinn" ot. +!r*, 4^e,o, t
ta gr:.ndfuelL p{iocr6s\g wL\I" tac- dl}vrrgs€c|,, c..ltri.cln, wit{
bdng uS ha4c 1oo {^e urcf,lc o$ Sn^$t{^..I Rotki,wr

<- oF Fy oF
* Jg

o?=A
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C.r,tArpreR. !| .fl-rf Se rt*Nfil(s o? P€GAfi|1tAI,tAfi l-*$\tc{L/tC'6

<lne, pu.vpae c{ rl,uis cfaa.tl*e"r Ts t2 s!<cbtJ* rcryr

b,dnt-L4 la,ow'Arraz. 4rie€ol"O ,r1z'Er''ty Ts a4d;@r."ts athgl.

"{%;,$;t 
"^r,^trg 

ranau,aea,. 1l/e- .t'l'a'aj,vl. sc,vzrce- rs Sbog
t fffrl bt* sl/tNvu, eoWt and trtsez *gAalale- a.uvt6

a*w qivo^lL in S@frestrla-cl^etlttg+1 ] ,'Staa/,taQf'7?+11 atel
Sbratt^c4 8t Wa'd:;v*azl0^ Cl9+1+1. trb.-tovJd.,lrwweuor, loe Una4prcFviatR'
tvr.sL qa,tAeaahb,l A,6.pr4/1h tu- g tAAo too vl,ul,lll,,W
eefu,tl ,e{ n'e kaths dqccraD co*tpufu -tcaerG
i,r/oLr.Ed,'.

tr vg atr@d,* lpxltr e*{Pla,}^€d' Uwut o'r*- d€al€'
wifa.t nez,ulsn<alg -d4i^eA fr"rrrcttavrs an^.d- while LooFs
as soirr.ttorts 4 +o^-pcrut qva*:rclvrs. f,;. 

-ts sortunvuLocr'
lnvir-, ,fuak dr t; 41^e att ,&rc' tiu,y'Et€ ovrt*tpt5
al6d iu,rqOs o,rnrl- oz$i+k.rrrtc;.'tJ5 ,P&R*rE qra4t d/Ulic-ull;r,t5
bo we "snall, se), cttveriaa 'tlae b-eer 'fuatea nap b.cad'
al4tl ba(fu &AI\9- 1$5os foOrRA\l Vqt@11't^r^e.,-ts nfhnwr
lfue- tod {f -tQ.ti ?Vddc*r. 5rr- s".^,re, s*t'e,- tctte' Stnad^€$

truJ'q det^'rJ^stcij(,es- t1ua. thrna-t an/*i@t aaaociatec[
--,..d ^4/t3 iaczztrtit< aQTttt'on ct {Mg &.^,r a' spghctl'
like pw6n r^ viddl€d \ t$d/t gotosi

-t\\g Rvst Pro\{c,u,r is hnw -to clool- s1''91'n StDreot
va^&rla\Cs 

' 
C<F'nrecF."rctU^s\o S,^e.e- \brioJ4lA tn" A-cafsrlt&d

-1 9 <trrp.t (oc rq1l44eng) is a' -t,r,r,tcki,ou- Sr* [ocafibrnl
oe addtePyn ( o"ltbri,'ax*uel^k na,rnt€s er id0rua4'i,e,rs'. \are
ol^r]^lL il^a.lce ,tl,te Cl"istrncfno,r laidr

thtxe ame d -*g*?X"r^"o to roo Sadi ctovr .a,ixt^.

ffffi ffif.H;"""uffi,Jufit
ftia lac^^lt{.Lc^r I .?rtu )bte crtrrUoviruevr.U p. frl€o p I X:=g
&,raoto nie, evwwn i,\s^.,- obb!ru.A. $.* e b5,
Cf,ro,rQ,"ng 4tQ- va'f,u.e- { I to 5.

Ncxrl ulg trrvr to ,rras i.afzrpuetafkxr o{ a-
A-e&neaaio* E, pcesiJaL6 ool{bini4g $ee rari.o'totes '
z/his'witt bd- a. 4atJlLC}iP6 *a.l(i,rlg art\ etarf,roru,vl€A^* te

%neJd a- va)ile:

gc ,t1^o! €[,e]p
€.[etr : I L-t V]-+ V

&notAg 4A€, Valrr€- Eb oun c*ft^eaaton WUVL its
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'^e,e vq.via1dpa Ltoqr^"d- i^ . E i{€Pl+ \s a, (c-ra'tinr'r'o"t'r)

T.^^*J;-;,^-=. donla.lxl is &@ a*qrorys al
we\L-fulln€d^ e)4{l/A.t6}\ta t & sv|J€,t€b * '11/€- sFa(e o}

SUrUuqp _qE clna,rar-te^rs dclVreA rearsivelg i^ Baxlsus
-Nhl.u" J9{!4 ,t!trrs: ,

<€xp>::= <iL)l (4.<rrr€>.<E{>) | C.*p>t*tpl
ooff€bFondt^g 'bo ''fvre dsrasin,

Expl  IcLe+ Io l€rE.>rP + elF"*P'

C[ csrrse. s0^r€, Erp 
-6 

d€{4Ntd" rear'rsivc'\9) I n ,t"tst

t;eE, ,, 
?m orrrn

El[ cri.e)]p = .r e:V. Ellel(9[I:=aI)
E[ (E"E,)Ie =(t,[E"]p:U-vJ )( E[e,ne:v)

urtf,ceg @lrar,stc/lcl,t t^.ltl4rf- /(re', cornrre.rsiow YvIaS itt- tS t45t^)

r\etter\!+" cl^€i,k . OBoue A^,a*, s)e hor,€,olrbt4/\.*ticab

b)eyr co.,"e 4 tfu\c. 9@+e ..lrq Q{ . A-c'a'l-cr^Lus : a'

vorU.f.re It irv scope {* 
'1"- 

dr''41*i,o'\ o{ o.a-cr'tcstrraotiovr
aJ,/rd. vessvv'es ia,visilrte. F tua* { a- reste4 ore '

l.lcl& we lvlr<rlb +lre. wai*itre' s-@&,oe$, wV)t)r. an,
bo vvd,fuA b9* cowt"^tt^Oltdl. Foc XAe vrt-ot^EAJc w? staa'll

iartoe- xng e/\^/-i,{rrrAn4€Mt N^d aAntrn& uu"vvratnda caawt @.

"b,€d. 
@owr,aaalnds atc' 6r^rvr4r^Hrr.Jl4) oWo,r 4!A a& seale,

y: S-+S ; 4^erJ V'.rle svi1tqx_
(Crnd) :: = <Fri.uftive>l iF {5,P) theft (6rt4d) etse(Cvrna)l

( {GnOi(iuad))
aiu"d,)d/we, rs aan iJerewt"*it"-{rncrrcvr V: Cvnd+lS+S] , o''r
ra{nsc to : Cmd,-r [tL*Vl''r[$+sJI, srtt/y.tllqb ftxc it'sbrce)'

t[tlh q q=fiflIs
qfu---+>f e,

sIRrl'iIp
Oowu*rtrrtal.

Not l, sivue
rwhils E do I-1 =.'if E then ( F; whiteE ao t) etsel

wa v\d^re 
€tr*.iuedorl-y(b,n o.yy.EEno t*rcyarrga ds 6)

Surl,t conau"rcts aa runlllE dFt'rrepeatfwuileLt '*c. 6rv
be, d,oaLb w:vdvt" !t\ w1€3r/1a ok 'U/|€- dpv$ouo {raa^,o'fornna*bu5
c.rlrir.rn, Stog t2o?1 cdls €!14,Afr2e stgQn

So {arr u}e V\d.r,r€- at*vtwA. 4^dk +ltte e'$dtnkinn

& an a$vun:ir,* q)l,Ns v1,o s?Ce {ul. o[ covtse' o-
Jffi;c;nd tt^^tl^ e^al.t.l,oeu tw ,i&rytio*' ;" e'tt'tiud'
u0 uAAkP uN, 4 )he t/uafui,rA pv4;aiirl r?tpq/c€s, but
a/,u* rerulr€t'ng- clir''xl4t aMsV W. anaa,ttb*nlQt
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u^rr\Aah?aEdolP., 
'tP *1rc. tatryvaqz vrtttt-tt Y Y su{Bioaeza4

stntOt to pow, Sq,$, ,x1v\g wt'dd\it'e- stacl< ' ttor -rn^rto/lr€ 
| t^

,rVo 
-dawre- 

$ ry sd.o e$u*, 9e- vt4a4 - so^k (aa w.aa
e//yoileouDt$ ve4vit:YjA 

- 
iv! {1^e 

- 
speciftcafio,^ ot- Arl-hwbo

lstatt etat.lSil),'e'-F- - 
rifi=E then[els" tit = t|?t

{oc crtu+ u€lldo*i.v\ad. QJryaN\c'vL E. {toura're'r -* 
F carr'&/:

Z stdo" *ecx, "f ' , wre 
' 

vs6uJ,f, ,s ab beDL r'l't;l'o t lo,r-c
Fosslbkt bre^A rl-';F,r situz "4'\z gcn*d. etld'.ua*ion wto'4

Wo a, dt$e'a* vwvht stnrp- urr *p'ds o'rv l&c sto*e'

hle, ivrro+o<a&, sde'4teLtd ivfu ow tla''g b$ \^nalatilg
vle \nltte 4' !',t^enpo a,, Pir o'nais,tlng oI .a votue'
ad, o- trcn sA and- dol;rc o- Yr'c,P apdn*znn
otTXaW

x: Is{[V+ [Vxs]lx [s+t.Vxs]J + [s'+lyrs] l
b ttvob tle- llrr^ttL a. &** 4 F-rcd'r,tdort \Al!tic,[lu talces
** nf ,^; f;,iffii;rr.€Jp) x (E r E, I p )
\vr 

"s^t 
f.,rft{prena!!ta"{r,ur5o,n t.Y4-_94P"
E: Exp + [[u-a V] + tS + lVxs]fl '

* w<r,n* E^D,^lc! bz g)'d' le;,r- to'r '\'e' dA€vr'&ic'n
loeb^,@rl etzti.erz*ta*t alu\d 's&e. ftea {orlrary gives

i:be w\?@fuW o$ .tl,re oonenXa-$cz rnvialdes; LV a*vV
uvolfiJodo&ea a* co\r 4rt\e*inre N & \s cqaldc- ol,
ldnta' stpA a*d," {ec;J.le/*.- 1:n*- sta:be, o* 4te c*1^o( ulta*ld.',

AniwY Ve. restocecL to o- &$/urr va-JJle, at6- is o.lj*

a/Jr,^ilroUe al rnr.rru-tLna€- trY gr,rrea, a'r,nrnn4dt oet3'r eIlu.)at$l ,
yto VaJ.l'ca 4b Q't'ro* trocoJilotts l&'tl^ls1ofe btd- -rs \rrqnce

cbat^Ard.- V\f ad{rl&tttlaLb u\M)tez''a t4^P' en.,f"n'wrstE qiv€a
)A^e. 

't,qoAo; 
e'rrerrpo,ndnvrn +o a. o6\'tc,n idcrrtipcav'.

Noul ug 
'r,Ab\d'ur9 

4*rrng'rra atLd. rou.bim4^ - 44Bre

{or A^€" rysft OMe crur vs,LB dovurutt\6. berrrv't\e e,gllriilt

fgf,ursive tirtOUtfug -$*r^c.b;t(a or^, ttsetl) a/^d- t/\9r\s9'
Wg ,rvroee a-c,]r.taL ,rN.4 d^e- 1F,r(€*-eo'rJ/rt ttwt^lne$
'$r coua'tcnrc,ki,ng doll.^6jtL

-fvrr, ueul s\rrtta.x ,
(Exp):: =o'fitbr I .E I e"(g,) | routine itrrd)
(d*rrd)'::= - @[l <e$

r>iuA (a a* eLuvtoile q- 4!\e, voLlJJe dnrvtqi)^' V) l1/1e-

f""^ddr" IF€ ; agpties x1^x' C+ur 4ie1L-vaJa94\ erywtianf-o
; 4!\t e)a?rvws/r €, i glv€a (a,o a.r,t clzil/e*b ot O., W
@brtaJ,UJ. 

'fi 
aad ej*es*e* +tyte L@ lbl,/t€dD e4pralio,rE.
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Arsl^,^lliyla q// bU lnh'(e, We nlpr,l.l V\aIK.' v€Ad{A L'{"Ke-  
"( f . , i "c lon1.E.X€')r .  

r(1I .6)(g,) l

atud" r ca'!& raoutine la I = rl'r .
4 Coule uoe abo l^^^t4 ro\ -b[^€-- uilafL {u,vtrbcll',o aA
dAi.e'*s, 

ttuLtion l.roqlineFl and s o{1.

N46dt Lrrc proviC.e -pc <tre qanotio"t $ a
ewfuV'trld [r to 

'oL-#e-ck 
n/\-c- *a/ualtbn * o,v eqvw:'*rt

E, XY,t;Ls:
(exp) :r = v4[1s6$ ( t" restrttis€ )

Wllose |trfupr&vtw* i5 si^a^p\14 ̂+\e. c9\^ -rcftE,
EdvcUeo€ C t1 resut bis E )trPt i E' [e n p( e[ rJlpc) -

We lwte owiked,-ts gncvtle -for Qturrs*e\3oLnti",.4
fu^ctiod,s aud- ro&fure.1Vis 6 uatrall$ dn,+e bg oeure. .$
srop, O*tA. Al'aiott1.J,{/\eJ'*, ry L& un - d:,i* ProFo'/q 

.'
' (€rp),::- lrecurslrre 1. frenclion I,.Ef

recurnsive t rqrtinc l-
1&td)..'.= recul€ive I. proced,ure l-

wVwe rl,e- lao& i: strytcq#lr,or/t wi{n co'ltrccurcivel.rcuthrcl.
o$ coutsr,. t$.2 trnFerp'relto.triovr 4 .{ln€s€. is {'t,r'€' so tufio"r
oI *1^e. obviocrzr {ixcrf- Po\vtl equ.o.ttoras.

tho -$eqorxta,fv*uj is (r,efo.tivefg) dtur^. dr\d.
sloraffi\Wcrftlo;rd, btr,.E 4/e- i..nbodlcticrn" oC iu/ ^+s errd,
Uak*),"a*>taruuctde vv.d-k"s zt s-rqvtifca,rng"{,ruut€ oou^d€t1
ll,bs[4oof.l" &oL litsv uI2Vn a rcc'b&led CDJY, * jux^"s wr,riclr
S'tnS t2lr+ I ca.ls, h*r?

Suppoe, ure odd )6^e, crrvwvvowd, coulkil.ot
lcaud)'.,.:6egin L: I', ; goDo 4;

f, :  [ ' ,  i  (pEoE1;

- '  . ,
I,,-, :T|-n, gotoE,n-, ;
Jy1 :  I^ ;  gyEL

s4 x/w& r,x. Vrotto blolcs d\ 6d!- teql"ryrnnE witl^ a. LoboL
4. Lexqe &1Q- to.DD 

"t'\dLg 
wij/rn, a- juu,.rrp 6 a*,.r"r1rar

l.dAL '\"/v(tt9 
.sa/.2r€ AuoeS*.-41^ftr\ cqirr,i,n"g 

-a 
C.{r.llt}

sVa&rrcrr\k t*){te olorl;,.^ov* t/at /\A vwlkiple,&l,rd,i,b\cvro.lS,
/4ais is )(vrp- s*te- aa

ccll (recursive F funcBionJ.routirau cose JoF
begin J": [;colJ F(E"l;

J*-, : fi,,;catl F([''-,1,
Jn:ft;etd)(f.,

6r wlv,ch r^r€ Pelho{os orrgttk @ harc znrte sr6.ra,tant
mrurcive P wiErt I=I^ o'.c.ed.rrr'l
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e\/lr$ur4{, ll^e hop esWuo/.]|l4 wo/ls \09 n/le4rs q
atn'ul&otpre*et Whlcr4, begizlA i", 

-sl.'rr'tr- (cr,I.) Ofrd
eXetttre 

- 
srrcCsivekl t e *,aktairc"rhs f" arcorat-g tn

.$ra Vwbvo toteL-fr^ru .g the- sA&e, ufiblL buoel J^
b r€ochecl. , rafri$( alraJaouUg 6 a- Aladov e\a'b^..
-(hL- i^nbalpre.bodion 

's 
rrof, surprisingt{d, +1\e sot,rrtio.,t .C

a- $.rcd,-pir,b e4*a,hbrn, i*r.uotvi.n-g a tcMr|. o{ fernota.tcbu.

fhA6 wtsJdlad,) whi.cll. ts dkeadL co&ter oo'are\^csi€d,
@tnrcV deaL wW jul,tfs r/do or or^-b 6'! st ngxtr-A.
5;lcYuctrrfe, Also, t,sa rulta,h^- obGqCCtts ca,tvrJ &fUu6h
while taopa to.,ll4sir aoracl.girovr, d*rd. resu.ltis ntar4 ouUrry
dtt!( aA ,&,e /B,st *are^ne*tY d a, vsluef btoc/<. Tc
p|oVide &e*sbvts ovorco^Ay1q ,tnn€.e. vrar{vir.*iourS w€- }l^^,,(St
ex^ptoy a, courFl€,(€.lls nf$ trce 4 y'r\4d^irrrg,'1g ca,Jted
O- cor,tflttua-kion.

'fl& 6s€r^tidl, prckfent -rls tl^41 ,{re. equatro a
Y[F,npsro, ,1ts[flllp

{ \

d.  gt ( ip2trp '6e

trcli/C€s vl.o u€.axs $r {tre slrrtg,"r*.^t f, b P{gveAE
:ra,e- O<e.cufu,, ol ['" , excepb [r$ Loqping or ctaj'v1At\g, aD
h€, rcqunre '4 it -rs 

a- ju,.,r*p. BeCo-une- e$ ta;S
wg abardorn at"+ A&euvtW t LWerWef skrteoteulf
hd,ivtdrrnll,q atd-set< r,r.stBad, a.rn fubwp f* <ne
wtanfue od 

' 
(W- CramcU"rder o{ {^g) Froeru^,r .

Lst ,rS ol)ur^e lllgt we kltrr$ 4€ &rbpre,tatio^^ , aA
a, courtvuald D;[S-S] , o! the- sbcrtese,vrts whrth would" Jo(nlt
11 funarzin/4/, €lvevl ,tlag I ts not a- jra.u,tp . llucr^ +ltah
q f' tng€&r€/ ̂ ign fia& &UAtllrltq sbfrerup,tajc, t.s

WF\a 6, 
10

Y/-------it
6o- Et t ; . . .Xp 

-  
6"

ie V[t'&"8. t{ovcuec ( l' ts @ jwuwe, L+ 3 escfte.f
It^o* Dl {lhe sb,la,r,renlr {dJ,"**g drlg |leloel to t^rl,url,r \t 

-

€!o!rnie6, (we ids*ifu ,(t^€ tatogi w'r{A ,t't €€ sb*e,rare'talS),
alrd i.s indryo^da4b 4 9.

4h!g D nrlrst t'l^w t e ivrctrrded otA ovr, o/ratlyr,lflr[
oP \e, , wgtidrt vrnw V\4, {rrrcttot,tofikq ( tersvg dAv*
nbt^r 

"{ 
,f1^€-- d\tivuhbn bhqce^ iaar$ftere ar,ta (co,ttovs)

Yr : 6d.+ ([Ide.+V ] + [[s--rS] +[S-SIJ]

1te e4&atifla {* & arrs i.N Stsg [zsS-f]. Sirnre er{pvea'oiot,r6
t'At/& Sde-e{rccts psrugfuchrd;*g j,rn4x,.tue5 olg w^5k l,rsrrre
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6a^druAtio$s, b(r& t*P- s;v\all r^94]2rk +aeddails cf, tlr€Ee.

ttf{orfUqntl,.* /Los o,/r€, aai4ed * @"lsala€, B
hewatlds {lod tue- (dyaamtZl ua a+ x1'e- ?^cgralvt,
AJAd- wlre$e, Loops or^.d- q^.oce aw+$*)l (4 sbrnirxtt<^
b/€alei^44) .il^,r^^tVs &tt-r, f,ixed-'poi,rnf nteflmC,s oJte
etPhcifui 

-rcquired,' 
. f,n- add'ihon to goto sbaie.rw€'r'ts,

wL ntil*' Llrn-taragr^t b'rcaf< arid t*tlr'tr b e.vir f^owt
white lr.ips a ^A roulines F'tvtuo'btr<JA. \Na vvatre 'ft\e

eworra "O)lt- 
er\tn !p

9o- gdc,;qut g2

ovie be{o're : not€- -{r\g rev€l(sal"trl., p\ace- oT $af- 'brcula\€sot&e

4 XU€- a4/t1f,uls.

\rb. sraall d..w b^//l& to o*fryorc'rrre, J/lze-o.il4
cor,,wnauAs rue- staa.(l o^ee t,$airh 4Ptcb4,Y4/ &v,*ge @,
stpte. -furk ts .ne W.e 4 \e Co"t'rttrcnj+l oca,rrdng prcbtatS
apr+ frc',n ssf{-rued,i€g$ d,g, r.^rtal"cl,t qus ezrrhl.ogod -149
Vd^nf Ar[  ,rno.e*:uedg F^oqrotttfisa i,a- {1ae- afase^rc, o[
.*ihbt^l-po,'zrkil adatwWi-rcdes teg +{oui/Edak&T€o'ti[D,a p,$3 l.
|totuarer ,tl,r,h it s{9ta- he/ilt@|,6 cxn! e 't{^4t it t,c^^fd' 4
q^!fu trn^.p/oP€.r &" rrA to pru*ff€ stlsstrtr to IYS

ferfearaOocs: fer\^afs .tl^p- qcP€t o{[lbr1'lnt J witJ.**,.h"I8
ou.L'\o.nrr etoto atr\d LB nda.btv€s ao ra€LL -

11^e vn€CIw\ing gf o. va,rnhlde oA .fne, /q6 o$ o/v\
aooiq3lnn4petf, is di,flF"6.t ,$rcvrn {^at o^/t 4,\c ngg , .beir/9
C.ouail*^,r) a)tr aArg vu./U^gr {AarA a, tta/Ue. 

-JhB 
be{\il\is

L- olJip ounrl, fi:vqf^r€, a/f€. uA€d lvt XVeSo s€r*/r€f ; O

f^e."t EqptaooW kq i^&rd.jrrg- orifu\r,l;QbL oFarobovS) stil[ UaA

r.-.e g,^ tu@...^ly :^:yy*f*. i1|^ffr*:.-,.i^rppir^a ida*{;ers 'U -Cmh"br?^r, p: llote+ L] , r,rltnicln
g'wej'&;& na,4;ry.'fhp stab'e 'wdudb a" 4lrrc.Eion [u-rV-]
,ii^ir:f^ givet .U,c- o',ow*t r,nlLes, a,v\c[ alao. ot flag tL-+Tl
i@ h11odl,€tr a. {ruot\ow'rs t}r Sae; ub is Atru-&rro?
.{ao AXpr^^& tc hootC .{p Ar\ ut l/Ji4d toco,,hion . 

-tlu/s €ssA4lxl
{ : tlots+'Ll ql^d. f,l :[tae.+VJ '

V@ qnu) u€d 6^g,r\aqr'rnPt\h luy.tHw,l surla ar'rl
Upolatz. LxV --r[S+S] tnr dlkc. or,rn" aao{taanr.aaft, lfui: !"' +L
'lp povide a ,Sca- toca*b*ru,Evte"ul,Loe: L+[S+S] to
ostai,r. crtrd rE'letz{'. ig ounoL so ow. /c ,^pIL oa <!\e
sape an( tzisCbi{ey oQ a. va,rniafote we *atrst alno dsdnta-
Oru Lts e@Lt,'ie [n"r tn,'rg cl phrlpical tocorio'rr r€^^^4il46
alrcst€d tc it, u.rhiclru ia ahe. ?(e*t\e- + sburlir,r€-
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b,rcoJ<tng i*l\^,tps a- ncm"-'leArvi9.L ?l^ob@Jn,

Irt +zrrus 4 appl,ica.*iovra,, iulrl atte,- stitt, O, ve^41
lag v,a4 fom otesclltol4g +!\e WfurJ'avrr- op a,oor&rfftar
(t .{^B pu,rnp6e u& provi& Ar,o$^9c grvta,t^b\rJ 4,12ot!
tr/tpre, (WA^I lMg ry a,e/p'LaL wcr{^/)^€,. {}tis is uleL
Staok -ratta.a,aZs. 1l^e a^Cr:lo..zVr;aqe 4 co"ttt6rlnq t4nit
d* fortra/h r.s 4^sb v* *tas*v- ha,ie srrin prospect
oI tiWk)lil a,trb,4 atri@Lq,{\ tzvt>zo .tlae coreilrtess
d o. giie^n"- clrarlpf,iec.as d, 

'nudel'o$ 
il,,e sp*it^eA

la,tryagz.

lAors qetvtall$, vN(L rhg mls)cian 4 klre silg,
cowt*tAky atid- llcttrE c4;v cP sbPg^rare, lk -6 t4rDr^,U^q
rwore ilrrporta;tb U! Tvovl{3 sopta,l,icicottad. ler/lrwtz!.lrre 

d
fvo6ram"-pncvUng -tl^e 

- ̂ Mfr.ati.vr" . o{ a. t5g&al- co,^^p!&/r-
Pflqfalrrl' is o, vr,r,oce d.i.t+&d, fno\at€v4,v {'lia-rlr, 41^oh A$ a
vaalanouslcvs& f^ro{ ^E @ sa^ r,tarr \UeL oq d€lnil,
UWtrc, .11'r*- {crrwer tart<q, .&\g ttfffi?hizl #ata.tbae.4f
q *trc- dIrof . 14 one oyr nK a. p,qe- $, a- pirzce e{
vuaXnBvuo*irS, civrf. r/\rra,{J .&;f to vnAersv.'t;d, +lte ?tq$
b,rt * one o\&rr:iF *lobl \,0^€s 4o^r\o, fd'rcgna.vt ft
ywrrj be,c*^e tincatrect, bec,.usc. 4r\ aaaiqurnnea-t
agna*?iz/,U a/ar.gtw tlt nararzhg Q o- vantalo\e.
for" *'l,ris r€aDa(t M!rf^ warl<, is rnor^r 

- 
Itai,Ap\ put t 160

{4,le do,t-&v[ti,ovu 4 non-q/E?t&b.( a^/td, ̂ -fiafidmall@JMtJo'Ezd, ufinse. p*"Cvarlus cor,raisk 4 
-a*zbMic

toJ4n4rt ll^a 4 zlu,Pratz'rc staf€mr€^ls .

lcuwfttoc Wl,qts is Co dQe@be e.o\ b\oc,l'c
of, &. wilh cpvrdrf,ioras ak )ct\e taQ€utl/tivto 4.lt\A '6^9
etvlt \Mz lz'lfr.tr S+SI.^A wVut &rtu W- deAx@'a{rcr
sr/cc6cf,uf conr^p[€lnon 4 ,tl^e b(oclc 4tvan *1^dc -t1r,e.
-fur.nzn waa bnrg toe4ore i" ,r..no WrL . Of cowrsB tdap
o*etrue, ol iru/r^+S Uv\,t'o s\lal^, o- \dd,K would lna U{ane
J'l^e- &chl\iiuE .

fi,^all{, l€Io us tw*^}) l'tne, loJb.e {t^6rg \Dhirh
rde \ro.rle us€d 

.w {^e- disc^{.0adow a$ Sc,vua.nftc.s. \Ab
hdle cerrt;arrtllt ,tvvAg Urs o$ btbpr @aA d@
-s4,Ds Ln, ordec 

-fu 
nroridc, {oe utd4utd ar.rd re,.r.,rri,o,s4,DS -r* 

ordBf 
-t 

nroriaC. {oe utdefcrtd a*rd re.r.,clon.
We twre y\ob ,eA i7tfs oc bd4;ru sotAt ail@L V\orle,We hante y\Ob veA, ihfS oc bd4atzl sc(At a^r\d V\dJ,rc,

?lt^i hir\ted *. possdae {l^slMqp t"*.,a}. 4 +tu
su+s t^Ji\[ Uecovrnc b^l,,pa.trq^iH 

.[rn" {tte n&lv
\*'patq;r: l+rg:U fffiffrp;'\h cWaft)n, Iclr'/p anL

vr^a,Ote ,{"f c\bdist 
"^g 

bp at/oq€t{ .gf .

rs

a{grl/./t^€Ab qrN \oe



\L

A6 \re @t altl@" ilN 14^€, f0rSr otldPVrct &.
ewds Ln ltne- l&itg o!, oqr do,b.-k.tpe ttr4a.rl tce.
v-te,r:eeL ao .rhfurlatk viV,icln, trlts.r\ w-' vna'd.,n--ojooulb
a,w elur^e,M. 1W elantw* iYset$ Ys l*retu idonlri$€4
wi*V,vtlnc- crrlLer*ip*t oI o.l,L ltss pr.opo,rur,as C&oU198ol,
orl^idt ts an idf,rt}l,T,4-tfurg [,affi€, lceiyrg elrl*A"
wde,c A+p.oxin ahbn _ o;^ilcoqlrlnctiort (ie x<yel * x'el
arrd, r,5jel =f rv5e l). A Aa,( dglualJv is {^€/vt d
tna,*t>aaa/ Cpr+er) dr,al" j s'\rr\fs *Ue. al,aelora, o{ streftneats
is u^rrtal.0ra rrrvt*ern wiln +v\e+{rs,Le, otdot ,t1^rs 

-is 
ttoua&f

@ilcd" dh u/ba4oVw Top 
' 

{l,ran rqr€aants w\o&
*e,uugft obdJb uJlnirh e*gltlah? i6 A\)&, trtr,icl.r.. in
tagir is rc4vdaA, vrot 4s F1+r* ln{wuatiar b\ b as
cqr?ad/(b?ivz.

ldz utc- )$tr;.n,jult*pea U se-13i^g .$^oe bp r€ptpo€vtts
elzotr? A E*elc'\41€6r€l;crfiovL worrud, 6e o>a,r/t iwl"t"l^
q*F .nAAU wirl,t lqr?g Ju bo$ora,r,) 6Me, u*en-
abrdi^g wi{la., tot r,.re' uara1lt6 nqui,e it {D tp Wnened.
('t4^rsis l4^E,u,al, f{ \'^Atq.}rce, wi{tt Lo,.r.vsorn-acr,r,kianrrr)u,s v\^oFGJ.
Horurerj€r F/ogr?txl,rt otalktrn, cf,sal\ orn, tlng tgaot €4'va'/ cLre,
nfr vexy popu[a*, arnd er'lrl.-tclrruaz ! 6 ugruAl11 afr Edst
qfrA,?M C.tl^is is orrre aAe- r.r.)t^€re slotrcrarre -br€a}<ilAq
-i.^^^^rfi rtlrar* los juatifi€d,). 'fhtrs strotld 

-

Ee phvtfea - 
ao E .ln,i points in or^r donrs.\ns trtt^trc,|^

uu ca-FgJde ol contieur,our a^A. rrron -dsst^rcjlv€, testr,Vg :
& seqy' t tll+-sl.'

"Ihr,r6 bp phr\p v1,,o \Aae$^t, n$te, a/Ad u^, vt^Gt
iov\S ib r€quinea tp be tneafpd A/\ c- SpericLtdi.sa/aa

CTNQ,
O+ 't{^e
4- tt^p.-

Alow, se^no.ra[r, (b @
po\A€{C.ot,rrrcr.in COvtA\il"lc,brhn

nil& Cj^ap@c.

qSlX, i'+ *{'rP. \J\t4^*
Lu\^ifl^ \^s t4A€, sqlojecb



33

C+tArgreft U' Fc\^Ef,DOr\1,*U..ls At\xD t\oNDElrERt(tNISA

In .t4ais drc$e* ag slnoll co'rnids'n [,g^r ,l'l^€- A/tPll )
S e*ienAcd b qve/t pry'll'el' pncc'\ arilil o*4^e*
noud€tB'llr iilBtnc &aja&€d . foc x1vJa. rrle st^d.ll, v\ed. ta couahrctr
ov WrrJer.ld,Avuair\ .S sulaeelx o{ a, g-lre^n dpula& q.

-furdGrns bn d,av^d)N gqqalctots '&r ce{Vj'n e-tl'iatanb
)I^CD,aps. Uu&rumarctq, 6F B ,nouo ^e o^9rd4 ircouaubtb'
ieo,ourallq' W@*r6 * rtttisa.tr,cs-r.o a'tr^ &vuabts sh4ff
fu*uc-[o<%' ve,- ass@\p ba dg$ftrk t'rF. Wa st^4t1,
shrcvJ' )('t4v -+IAe app[vpo,'re. obj€ds b epv'sidpc ate
pnfitvAte cFos.

.Iw c!\ap'tccs I a^^4 n u,e dilousse4 furo Pa/tiorlar.
&rnnairu Gotrfinuour La,lttces), u:c,rlnA$ Dp ae,ta P<.,c. Tr,'t
,ttl€Dr rBpative nsbrral, nepv'eoantatior'ts an # { *ts o[
yu,trrt)€rs C r€als o.r/td r,talee.,rats) ,tlzte$ hrbre ooortro,!tsed.
ivr" ttrc* /a;,a? -sets uere avoidotd. re5pechdg l4/or&
a/rrd berer. 

-Etam.ants 
{ Ar] u€re, vrnsrxt e qiv€. a/rt

aM pir,tare, of ,- &.{J, a- 4uctiput; .tutz Lo$q?r
rc e\pt"re*r 41^e Wr lcl/\e. Pictu^,€, . Lrnded- .tttul.c- ot&n
oyr, ?r^: coytiA+s$ds b flvre- ouCod,na o4 prtnrl itr^dda E
bq bnora,ni. Wif44 .t(^€, v€.qls, otlL,'lll€. otl^€/ V:.g'v6-t -Il@

ob-Ed og a, cafcsls.*ion is +o cut fuun 'Vc- i'aferuali.
urihri,r," wtaiU^ ,th€, d€s0\r€4 '/esdF d€s.

\* qan*raL wilta etrbb[buttve 06o@ss. n^g '^r<- /!^'o.y
el&@t Vwrtl' Xy.e Frrtf Wlat&g ,rre {9ll- v-s tvaore
a.Ln* tw. reaulf Csary hJ ?rorAding vd.ua a[ a' .$r.rJdov l
alc vrt\oJti/j ptq4€s) ot el€;o v*..[nott a providc- Ch.otf€+,u1,{D
consisternl) i.,n{ofrrnatior,r fuout a- -sthgle da.lolr*. Irn
tfu,n etvirAd. uersiovr of his t1%21 Wt *otb aPpttes
his h{qw\alipo sUsv^arr &,tnarmftotzt oI f\/e' d'owto.}A
oovtrc+i to ,fuAa -{u.rr o[sUncr Merpv€tarioras. -Thgt

&rrvwulatiow w'"t" n6b be- discgaacA 
- 

V\g)t?-/ *4 rtr- stacrllt
6\\e)Q\ Ou.6eh€S wirtt *lne warr'vc L*fr,rpretre5iorn",
)A^e. sweR. ts Pt€klciv\ t 19T6I'

ft;ck cpr,rrd€r o. uildn, a- nandefuv*ttfu3hL
battdt,

<rrd[) :'.= ( ]de) : =(s<p> | <cvud ) ; (c,"a > | i Xp,t *tcn (c*.td >
el*1c*d| I nime<ap>do(0d> I (cv,,Al x 1c*'a'l
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NovC teb
Pr-t x3=!1
?r=' *i=o ; while x=o &(:r;z=L or x:=o)r
Pr='rs=o j v:=o jwhite *=o 4o (xz=! or y:=y+l)r

4 nesurt o[ srrc,ln" a. ?'^{\ro,JvrA is o, Fa.or (aa,J), atld'
,t'{ €. y.€sufk'sal6 d: P-,P.-ard. R o.{e f (1,yo) I ,
I  I ,< l ,J.) l  o"A lr l  u l ( l ,n):  ne<^rl  .  NoLice 4hot

?z a.rrrd. P3 r,tao.y fait, to .leril ir4qlg a+ \r,e, s36ncl.
ODtrnw is a-tru.tOs {qlc€,vl ; tAPttFc- .(v:e, I . I* ls
4{"4y ,rtllaf R a^ d- ?t o-oc- dist{,nct, and- 4^a&, L
p\arp am, t\t^,?orbarr! v.o\e-.

ftgurt^rirll4 $ir sM^ptiitlt .(1^4e ,il^e' sbo&e' is
givern t6g {na- c.o,algnJr. oF a tcarti,culo.r 0oc^crJcion,
t, urhldn tMaD @ a,W ualttg' l.^! 60\^ € glveat &wtai/'t
!, ul€ vvt4rJ in ger/lg..at corrardpr +tae i'ra*erprcteliora
e{ o- pvogna& b 6e a frlrtc,t$orn S-r'lP(S) 

'Src*trrl^c

ivlrcicrl sta.te to (he set q$ .possbte 4o^a.t stG.
J */r\;'Us taz't* eSr, {erv\ i11a.liov:.: ,tlle- a.t6te er@*rr$g

.. h.ouJs l|^sk it nutst ^ots t*, vt4tf'rreA.

funese S is a- ,{tat de,^nait Xr, '.e retuose,
elelv\€ilI-';te Xvlll ,,rr'*tn la<U q x--s or r:l-.finrraa
a,t,l{ giv€^A i.^ik\al. sftote, S€S, ,8r\9 execrr.dc\rl FodAS
4x",n a fdtet$- bgrtctni,.ng Aeg Cbecouse o,$ *ue,
fldtar^]ry qg qr ) a@- so tog t<d'Aiqb kmnq- Xne
lr€€- is ei&an $unite or has an in&.v':rc€ bCI,rnch . 1t{/S
Jtsl, rv,c. seb4gcestbie ftinal strEs,ii eil'laar .flnile. atd.
not4at4pdv or. e,ti conls.ivrs I, tJ\l€- Sna.ft d€.{,u\p ?(5)
tD !a€' 

'+fu 
clrloc*iovL q( suclt sr:ks ivt rrtub cdna . Ib'ts ordcred bu lhe Eg$.-4,!itup. order

XS,Y ,S (VxeX 19e) st- xsJl
alla(YyeY JxeX s!. xsy),

1V\etA tPtot{ci^4ssl rtr015; is a, cpo Irn wfirm ere,4^ elevrnentis
tt'e, Ur.r'v.& o{ or4 tncreaaUlg gtlfrle o! 4,OlttZ eLc*re^rls
cu.ld^ ntr9, .func,tb,ns V atrt ?l ore air,ttirurous. +to'wcrierr
4,(, ryraliorts U Ci{tiotr,) atl4, V Csup {ow, Sar) dn not
cotrnride. O@fle {l^rrt [S+2] witL aet do sMce-
nott^i{'g y€?^Qaexls fJ- I .

No,tterwr;inafanq
y@*rg\€6s, erclA aA Y{
Ivt ,UiE caAa, uJe uto I

@wtPqtntio{^/J
uR' wxe a,

CaAg uJe vto . Uonryr lrq r€, a..
{t^e =tc&e is {;rc incLdi e^Ie4gt{^A^q
pfi$*€d so {.,", wh^rll rs op&[vb.Lt[)-ouJt+,ait\,ti/\Pn&, 

.1h,tl6 ule, re4 ̂ irc P(S) foi

prinb sM,
l4oe LcrJtke, silnce
wt^^7,14 |AAA |rrl€zrrl
ordlr€d br*
cL nDvr- f,Glt t6$[6.

Af,€- Y1O'k
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We vuag oortA'dBr a' tl,crvd'€tr'rwinistta Fr^ogratvrn'
oA a, acern^rfistic ovte wVttth' brli6 an ora)Jer- at
* pAtrat&e&r, \e (J./l,\ irl4i'^i,t€ totno*y sufung <l wtarkln
k ul€d"-to avbilrie*e a* qld^ or oFsrodtor. A @
ovu.e)e is ono u/*1^, utft"i€4t vvlat40 @.t(ej:res o{-

gl)A q O, l, so s<h& ?L At^A Ps ate- vtp br€e"
no(r€rrMi;4"'t1/\€. 'iln/iE is taNtpt a^ndl,qq6 to t{,oY^g
rai(d.ovl Vonio)ol*, e-.\W 4p& v.e d.o tn,oc iyr,rc'd.rag
O. flr.tutovae.. JL, ,t1ne, dnwro.i'n, o4 a@"clr5, drr5,' houtarc4'
V@^te a- toPd44y , a,ttd. st req,u^ne. P\cqvtr,rra to be
oOrlrixl/I.otr6 uAXl vB6@ t'o tt.

A s€rr dt^,t ol^ is {ne twta4e o{ l'l^e s€t af
ir{;ol.ii€ otock-\ w^drrf scti e w\o.p {: il-+S
is'srid, to l4e tjg;ltE/9l-qf4gzr.aWe, \^,la cpvrairch,rr f1^*,
s€lc prv-o(dor€d.,- bq a relOUton wtUfhruilft'losvtrsUonqprf Wa'ttu
EqlL[.fuig ,ctl€, b,* okTel''su assbovq os IlAsb itn'dttrcA 

-bg 
..\

yde raAroUvu2trll o{ all {,4 clip,ts oQ ttrc'{ouur YH)ft(x):xeXl
t^Jtdre f : s+ F(X|, v\zunto[l! .tdt #? JfriGx, !:s->F(xs), fcxrs^icvl)
WhBre,

i($ = ul{ltu):xeYl,
U&do{h$^a*Pl{ [Pt"ttcin 4b1] i1^is does vtok de&ujouq, Ite-ovdar ovr't(d), l1,,es0t4 {t^iei{ qutarddg sttlooels, attAure cl4.d€ thg
trv{al<,r rtl0hon, E.

Itp. Wva \ \s sourr.rrfuq! unsattshch44 e.ts ,{ttis p'uat
&ar qewloL ct^udli6, but "p uraarl ceruivtlg 

- 
caxlv ov&-4|rc.

co*l-hr*iovt Lr\" klAP fnae gfo. E inotuces a. 
-uprapi,vial)

g4w\lalu^ce wlaliovr or^. F$) t which s vrso .ju,st bhr puet*h
(bu! urt odwd' 4, !/rl^), aaAE cri*ddg w'r-vh San.Vvrder. *{r,!e

ivaln$oe rg(,.lttbn \ eorrut' eh ts iW^rgtaliqn, ry1k 11 i/ry wv|t^'rtl cand
oTosure, Gwff):{1eD: ifx,yeX xs?<} I, so qre ura4, as
wdf jusb comiotr,r co,ruear^ sets. ?p(D) llt\st^ {rort+ a" fihi*€.
op.-6r exor'rll^{pte a?p{$ng {tAs Wia4 to -{1+e
davuci^ o{ trqs^- vakla we qeh

ut
b f r. rlf t

\  , /  
- \  

- /  \ _  . / -

r rL__ _ rf
L 

-t'"'

11^e f{arow f"r alrcl,rshirrq tnp is npw c.qpo,iYrt^'b: i{]
hle sva/k taAl4n o- laltict, 

-,tnls 
iJo il,ot wp*c/it^ltr qw one

cD rhe ?o$tenl,otrl^a4/t [P{ottctv.
imcJor drt S\€ colutqog of +i^ire
AlPortg.

AL3]. P is {to6 nenae,red c
Fartiql ordors bq {e I ooFa^iql ordors bg f e
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Pu,u,rd*r [,r+rot-tl rno.r 
'r,,rnnodg'es .ltae cc.Fa3oq

4 F/o+i/ik€. parCta!' dda4{,otdd,r t\9 ca.llS EB ("saqur"tps
of 

-40^tJse 
partial, otdonrs"f attd. 9,totrrs, e^ssa.elra-[J.{\r

Wb,.& F pvtlr'eues cofitterea ti/\ its iln" ig (w\,ic.Vr €rast)
Lrro<-tr"+J. 6ra., pro{-,nitce. c4o, D, vne clrcrracl*,vi.ses
?4CVI aD +1^e d.ilerfed-r,l.r+ a*urplr*i,ovl + )fug s€b +
@$R)1 cl,ae$es e$ ft'llte n ng^^f'b0 s€ts 4 ooK,i,po€.ts
elgrr^e',,/e o+ D, ur,ulor -<1^9 qi,-tti(vqr o(dtr -

I'te- ttae.,r dls'cs.taes &rla.toL functtpuA all,afrogotlA
*Ot6'\9 se*-t,1vtp.,{e/c;t- -f.uncfior'S Ag Sirq{C,b0n a,{pL fi,aite
@'\4 i^&idt€- 1r.,6/io'^, OQ vAL a-s C-at(r"zasb)^ pc|;tr!
ar/wL 6V x\/\e. d,o,r,lairr, is a- n-seruiLo.lilo) a- v@.k- fe4,t
o!,'rJ/Jrprgtfion.Dor,,.o,.j,ru erUupdciera-s id.UoL.'Mq F uvo.^a'Oe. 

SOUlecl. bn .tvr:a w,*Arcd o{ d,rtoq|;et ft, airA ,xe
51lctl1 h.irrv {o 'eru app{ka.do,'ro{ ,t}"is .$aort\.

F,louJ ,{4nak dP- V\.aNa- Cjarcscar', tr aoaaidg,r olryI4,nic
CPos r&eg^r )+6xL 'bnidrnr.rglA togrce+ ,-^)€- vto bWX
bhrc @)r|r:,i.ortu closur€. -Thjs 

4ueshon gtves onoWt
rpl..vr'lL ,$o. ch"Gt4q SFP q,D_,th€. Appnop/idrc. calEgoA$
o+ dou a/iAA. 6r Str^,u$4^ t 19gal Lroo shoum *'l^dlt t+
D aild [D-+D] ate. bo'ltt af.qeloro,id. cF6, {rt\g^
D is ?"o+inite. Ttus ararorr^qotu /uU .sulocsle€ovtPs
e| al{ptorair- c?cs SEP i.s {^e tarq€st.

Ptot1d.rn [uos-?] qMrx- arn tnt€rr{g't clnara"cbartiafioq
{ gnfrXile cpos. Lef X 

-W- 
a. suloseb Q a. cpo D ouzd.,

eeCXl'*tn s€I; 4 ruZ*taa,l qpp€r bounds q X riab ; ik
is caa46 i{ dt^ar\s.,e{' \,t is o.rf vqrr,r -44 A{ X
l^% u>v {ot- .*ylrc- v € UU). Fo^all{ iel- Ct& be.+I^?
t€dAt sek ouuatnirg X 6^^d" M. urrd&r fl. -t1qtt' D is

Frcfidbc 
-q it is algelorarc alg , 5o( e44/rt $n.tse ser

Xa{ co*^pa,& cl4n'ft^Ls- qg D, (lq) is cor,r,r?€tre aMA
(l*U) ?s fiM,te.

SFP {oc SIP^) f,s +1^eat\ car+rr'on glad.,
kr,ar po,Ap,a,or^^alns-Ar^d' hbd4/s o{ A,i. SUt..e. it [.roa
cofi,werd" tiv\^r,6 avd" a tzfo^i{ral- otojecb its su^.\ch^rvlz
is ilaJ4,rnr sMnitg lo ,tto,r o1 i,ts ele,in^enfs.

Fi^4114- k* us a+Ptg Al^is ro -rlne sennorntics
d a- La*gtl,otqg i Al4^ paro" U4 F^ocrsscn4 :- 

<cvud');:= (-c^/vrd> por (orr.rd)I
'fhis per{ov'rns arL soirra.n4 thtcr{alln8 oJ .t4^e afsMnc
sta*'ern€ttf5 oJ oru',' canr,ualarid wi,trh {anse ol'+1rc ot{49n
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1V\9 vrrcn;,4A o{ stalane** qrL At totr.m,c be
f.^^ncH"r6 S+ ?(S) l-ro,r eer^Atl\e_ [ptoutcin rl-St],- wittn
.Fl ='  x3=O i  x?=x+t '  ,  P"=Yxz=! '  ,  A^"L alU^alq,r Fr,F.
l4ato naz -suz'.o qs ft<naezbti, "[ gor n1 

- 
*,^d'ttl p..t tit Vto*lo qy,:n' d4prr.* ,^ rt;^irrerr. Srapa. *^t

w@.t/\iv1^{1 Ore- to le dAlu9,:rlt5 of, a- dow-aJn R , c+
res0unpE'-on'S. 11ttc, e-ttzy.tlj,ntt tl$ l- ow a. stp.J@ 6 e,/rll^ec
tZ5;W)6' in a- ft"{c.! Sta.@, or ivr" sorue Statra or,r,rct porrnl
CvL I {*ru..rrurcl co.rr,+riaS"rr at-@. r6;tptuvl4, so
eiA/et r(s)GS ov r(c)e SxR. llirr+u€ u.art Rg[5-+fl(S+Sxd].

vret{nr,rr #-#fBffi,
AMrt orr,@ r.,'t dlr4up@r ftr, C;Ad" ule. ct€{ft/\c.
*lllle. otavioua @wrposiero4 f.iinctiovt b-. cover XqtL€*z'ELAq.
this ou.tg t€arJ6 or , urtticln natlralJ{ 4ur{d€gs urz.iOn.
1lru;5 ou.rc- vtovrd,g-lewu"Mr]SHc seryrno.ytlics 

-?s 
o",,rrptfle.

odry Clr|/\g(.SM lS

, uJi[4/t $+Y€aAiot^A
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ffi *tfb coLlcu,r.bl}{Cl REAt{&tcs

C,hapUer f
t. I lnar,e- vi.o @ St r{rmsc- wko

a&gUdng oklner t|,sn *lr'e, rab'orfel
3,1l| ' t59 = 3-ttLtSQ = 3,1i+159 ooOOo,, -

4. A XhbchqptP.f I St^ai.f b45to expo),*,tl^€- Mcg,I

@t*ts &r d^€. toerc4ttc 4 /.'l^L t^t€[n#r'tl !ou4al,a^;l+lote, seevMs
ti.t*{e. poi,,nr r,n, q$MA to & sc le@*. A ee{tbL-ggd€f <

ded/ {4StJ, t4 159 r4ptc.ge;r"b
tnxtudg #ffi . Ira, pa/tr.cldoa

. ov\,A-s€b"D G a- relodiovr sqgl^" 4lo-Vblxsr( dor.all x6,
(b) x<y, Js z 4 xsz fx oJL x,s,ee} cc) asJ, )lsX :) r=)
lo(ortL r,UaD. k vogdsatlsJ& L is -srrr.Lr- A/@e Ie>/
Jora-tt" xeD. A ilnth{*t SgD is o. loue,rr4q sqfasett
s\J,.C,L,6A,at y,yeS9. ]2cS wi/{r 4>zttZzz!.tTe Sgg 4
a- 6ind) sct SO '\s {vz- Atut^plr-b VS sua'r. <lnat
VS>ry Sralt  xe3,on'rd.* y"xJwall  xeS +\at^db yzV5.

3.Tt4is w^L to \ae stua.yrda/rdt bvk [C"'^^p.EI3.3J u"6ua +o
{onc so.ac,Ua,irr5 €,lsa) avd, - p!ot1^,M t19%] 

'uJLs 
ib a-,n .Fo

I Uagc;'e parrtta-t ardec).
rf.e^buanjssp,on jo*'ru- is 'tdae' sup .t- q, {^rc-eltu'Lf,//E

sQk'- q-. l*e. L -
5. l{ounrbtniri,hl is s.r4ir,-crler,tt Ct reatncfed e l{lze aappC

elolnatts d al,r 
'ilgtu 

d,k t4Jttce cp-to)
6. Rr€s€/v4t\p. of top cuncL enroc eJerrvtg.vtls is rqtr-ir€d ivt

o\nelc dq.inilcions { ftis te,rnn (p.32 *..a Suog p.t?8)
t- Bul ure $Adlt u\frpd(,tet* be Slt€d to assu/tre oqr totr}es

dgbvtf. un" cf^aptz'^ IIt, cp.r6).
8. sdi=E '. ie o* a&, ats tsee, nateZ) ; r*4s : ,tU,e' s*te- bvb

uJ'*l,r.,(14€. irr€qualities re,uersed
S. Co,upandirun, oa Co,.tap. d€lrlfA {^.ncud,{,oul GWzeiaL-

199O.5e.^Jc,raI ql^ei (e{eftx\Le,s a.ue 4le 4.AAurltt€d Cu 
partLular ScotE t19%IJ a//\d lulo orr Ail(e, 

"frqu"e 
vurl,r.laec

re&r to Bq6 no'b dafts.
to. |laoa" nrioe" og coq^Da4,ts '/aiqil bou/v\ood5.
rt. &pK's rc6"(ur,rG*ieuA i^"e teqLn,, or^d, v€^!i affic^uf to

r/€iflre to ode OxDthrn.
rZ. I$ X G q sa.b u.l'rt{t ^^a/e..t4^a& vt dotweur&, t4aere- is

no .bi\erbon beA^te€l\ X u^4- e;t4^er il6 pitlarset (set
{. srb&?s) oc &mctio'n spac ({rrnrflous Y-tX) .

r3. -fhB omd. o, lofpr c!;w\a^r alorri AAo,vkov claaius
Cp'?g ) are.. -0^rr^ dod. to prcvld.e iursrrarb* {o"r {t^E
wufhaannfncrarg

Itb. I st^d.f u.&. bot L f*cr, &r ker6Hron{s of a- {Spic^c*
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(u,t4 i.Fed) grcgralarx Ug Latr\6u{.e'.
t5. Aftuos* rn o, P[ononic, .*tg.l
il". Apobgies to the tqgioiar^s 4"t rrns tqclc of reapec-b .ftr

couabnr,ctivi.,svrn !

ChaP'ecI
1. 'fhe cor,t4ufcr -s,i€ll\tigs garl tra laare, foll€cL to gra!P'{he-

di$ercrrce,, i,t@" k\\e ro\rd€ poVt { .f -calortus.
Z. Pwt"operqJs\pr^ !Atdcl4" vr,ra*t&eniaitci"axa aaidgt too teAricrl

{o be Wof{ng .+ a- wc^lvvle .
3. One wuigub W- $agtvern -{"f {,riftt4g +I\a,b

sildAruts \AJvtte drK€/tahc.nS ovr rt-otd/ri/rg
*. se alv p, aO .
5. I stitl' rc.,nanA un"ornrilwed og ,|avre co$necldo W,t::uJ@*r

toIth.U/eE,I (o/d. Piu) atta ae, A-caJ*drs.
b.-nlis ger{,ls oreqf-.'cis-L at^d f dp$Iz @tiepe b.
l.}{€trre AaQ'l4d* is te.pe 4"go'r,* 60 d=f|u.r/(-.
x. fr" p.8.
?. ge f\Aalrno & 9nrruru.'ir I tg+bl for cr;l\ c^rqt;"wrez-k for oPdnal

U.a$aggs guAln€iru'. & ve,tg |,oug wag .r$rcwr. "llais essag l
10.9e Fp. l+-5
ll. tu, sott ttg?el

U,rtloridqle C6"r
€,lse.

Cv{qfternt
t, Whevt deotirtg Wiltt Uhegcl^t,{1^€ov\4 xol^c,r t4^o^ A-cd<.til,u's,

I pce{€{ t" f&t ntna{f 
-oy- 

+t',e-rtght.
z. idt arna bepl ore. e<ol^-gc-. o{ 

- 
*b&-lslhges-, l,t

$Jlt&rt xsJ + r=U or x--L oa ! =T.

ChqPv€r E
1. |rl\aps a,r€. ov\ A't e d€tl,b L.,rt"
?.lnq tlenn^6 Asr - , Ap- aAAcL

"lot" t's {t^€rrul'U a' co*rtgni€rnr€
rntealr to bz o;^V KMd, o$

3, Wribe aL qr^ct tt for ,t4"e
{@ @) {,sliltras

U&.€ovg fiA€rerU
h 4 - l6LlftiC€ a.w- v'vrs owvl .
: O{ co\^,rte 

'rt- Ts {*t too
w.cc.c! * A-colc^dJ,6.

cafupon€S .f cor,t.tiyllr.orts
anA t4llJsdn-covtlirr^"t/'ot'(s

( a,6.
l+- f'rrn' o, Uttl€ rrrnc€rtaln a,trrl\)b A^Lt -
5 This witl taa rclera*g iryt *tqEr fi, .
6. Ab$ g'Es ts {dmrt {l,l} r"rtill' qrnk,
1 "D6" se€ruE tc @ v1*l'rp- 6. Vlee 4 &ttcb{e *v* +tn vwlte

o4 a Fa.t'ttqrLo.,r tal*ice.



tp

A. 6lr CV,q) :X+Y , \Q VjX'+ I s^^A q:Y-+X, Q o.r/{d *
sarfs{,g' cp 9=1v aad rpq S lV u& }torna,CY"Y).

9. fu\rt orit4c qcrd, vrerovr, .br fri*rrt PrVa€n€S O sMA So
M' '.nitial- .fuj€dt is \Ile\eSS

Orapnrr V .
l. f ire'e \4g a\ire- 

'Mdad6xe, 
+ +1^4- OrUltr elorrutiterE tlhp

are iru/'ds€d, to avro\der- +t^rE cl^4$ccr a* 42p'edix.
*to,.*prre.o it u:oul,cL tae q pitU -b" louitd ua tfuA t4^eor4l
oJAd rl,ot see V.\ ) il& ug4.

E. Reqwtecrb trtt. Pca.
3. drq;o.
4.I"/r4, aQraia" I'tte veo-trd .+1^e. vd.euoult- d,lstlnrttcvts rranl€f,

qortg ,
5. Q oorrrg ou,t \nerer,b u'c. qr .the \.b{d".
6. Ke er4tanns ib vq) VA)U.
l. 9e, {or exotw6e-, UerUnq;pon etql.tl%A

q,rnptPr IZI
t. Orr,e'* ^5 ootraidr o.ta eru.r)Lo. aa a n '^{,oqx^,balal9 $gr.eio.n ;

rtr*re 
'rs- 

a, fareorg o.q gnsrmero.rnbu- d€$^€6 [Sc"e,l9l{o' pp.
535-9l qrurclr' digtsgs ltow vlaracor,rleutqbtC a- Suctr,on cq,r,r, k€.

a..RoUAyt,l$q,slr.ours ,tt4i6- nn'tiow to t€ ulrad€g^gr€
tou, doA llpt giv€- ou slerhpvl, to *1^€. prcbie.nn,.

3. I hale rb'nored odl cardjnafils co.loiulg*abaqS @epp.S+)
4. Wivlt dte 

-afdpqia 
to kte,($tu,tltbvie !

S Pt,rr$/ |

Reanrlts
J onv er'*s6ip115 ivu.&tis €Ssx8 o{ hail}Ag o,tJ9lvud|W-

to utrct seoeral rnnor,icr atnaa 4 rcpardt b4" toot{a"
i[rl.0ue.lllodara aAd, 

-Covtpvfu 
S&nce w'rlrtr.oqt t"rMg atots

Ao d,o j\ltbi@-to ar,r.g qP :lnp,n. I tMp al^o trre{a*.{@
tt^€ .bdil&i"ual Lrrurdsn*-s @tu:en, 41t4e. .b^ra sda\als,
b,^*, {o( +1ajs L ,r.alce, n 4fc{,"q1 si*ce, X re{,rft-ro
re*qvi5€, tu^A siq{ ificar^€ {or t(v,e fl//eq ad,*dodtuahtue
divisTov\3. 

r'

Ha,vivq fufalr..r{," 21tt- aov,&g\n* ttlat ou,tir.uoua
l7yd\tts (wh.icta,- urere, or{ter {L, .ttry ro,iJb^ dta'wv, o{ a1ais
esea{) are ina+propririte $r *'0Usr sulq'i4Ct - top \naa
ba; disnniszcL 

'aA 
a lr'lc,vble+,'ra,le{ et"rA a/e*rwic

cotaditioqr v\orJe. l etu^ a,r^atoyd. rln, ptace. al ceniaaous
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crrtf.s- i uatl \AtlrL $wte J'uaci'fic4*ion k' arqv@-'Yu@.h
J+r2 l Vg lc np 

-plarn. 
D/L tl^e Ufl€. - This '',.p'"tld" vtnt,

Miapt, 4Nodite aad.e, b k\^at plzc*.i*4/c @@J
* +tae *i)t!,pap , o, i,vl, L{s ,f.rlar,re de',udopwctt&. frr-
ib u.rrs. a.{&g'c dlr, 9oott,s real,r}a*iovu *Uab t^iec6\e
To sqrg,' (oJr\d l^tute 6r^rci,crrous Ufttces) tnad, suitlal'r4
swtatt -$,unrt\onSFacs *1^a,t' e/^doreA wd"ils bo
V &u/'d- na*.urra*g &{ ,\,e. le$tbd4.'oo,lct*ua atM,
!lr9^Arc. -prov'dA {ae 

- 
,,M{pltu.s "{x a- maifteaezzin-l

saMoilriic.'S.

As to lne die*;tnr,ttew bahrw,rl )naelara:tc ard"
aoulfurclu lc.)6'c6, x\e. citntrc. 4,-<lrte &.nMd Lrrv n,ost
*d;a so &, is \s^r€E4j Wtz ra;uJb $ a' tu?n'AH,l
.PJblxe ivt {ng- '$/LsD^rg u- tptnard<d- i* claaav* $ . Ib
t wal '11^qt *be 

'qtalcuaaf 
c-ovdihior. witli taa.epto

l>e taywenaet" trn .gvrte -f** to deol- ui'*U" Dp.

fu tvealaleu,U q[ A-c,al-csfus l/@ te)rr q,un*"
vrgdp4lake, &, Un" eafticulor,rr -\\efe U\aa U@vL vr-o
+1i*re. l:o tr dec$\ 

'un"to xlre- .,McL p,t*ovy q{- [t
on to co',tl-id€t. ,{4^€,- da^/tc q+ Jv\.a.Artil/r \t{tall.cL in it.
M,g urrclina,tip,n t^.a.a .r,@rru to'r^frlds au i t\fercs*tg
ca&aofu X,rpoa-rl uJt^^d/\ caJ/t, W- ,&lvrt&, oJJ\d. ib- ts c}g'ln
XI^aE witr,w is !e.e +s laz d,s,t\P' \* &e. -uLdaj o{
l<aro;J<ilan :AE%;,Arx., $iUUteA- @tLir,ur.ls. oatd, dso 8.

It uno rnnc rs-Ilt1 nr"g ai$ to sh/uS Jar ir^eo
Atr"rglc,r %.D+tE, afd,rougti $rwra,[ S0/ilr:r^ltcs, o,'I^d"
prqra..a! prr".^l^4 adg dc&Ne a/d idgr€6ti.^ng 0l(@6
o[, 

-ctttttatr ,rcfur'-tcl* wv{'ru olovtor"r.a a?pLkalCoilS Ln ,t4^R.
u.izrs tecta,vulqV. IY rrrctrld \e. rUle^reser"ztg b ge-a.
rc,a4p$coJos*- 04 t1^€se tarururilurs to tVta$^Bvu'atica
wir'h aL vAaD .{o {4€ cpruprg,trB',rnoipn o$ -Svr,re, * 4l\9
U^o're 

"rurliddg tMoqts ,ri,^iclt" a/e nauJ terauv,tt*v\€c€sgry.

Att t^" dLr_I- rryr/st xl^ok 4llo,'e- -tr. eslrt^ 
"{ te

et@a O$ ottiaru L lra,i/e- q1"-rc* ov 
"rUu^tAW 

d.iscu.ta-tpn
wi\ tr€.a.|; ,tkis surr.tertr wi,kln ttne- qwryf,ng il^R. t^
co{A\d,.4/cd..tiq,! +\c taread*lru o\ xuc- NA M\d l4^e

Faarciqg + .t4^e' $n^e. or&il.alol,,e,
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