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t Perlr.sio* od
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1\tiE c.urle is a- co\^rri^,i.uslbr\ o$ *l6atarell,
pnrsrri.lg !,9 .$r*,te, o9 ttots< sPacz.s and, lfulat n^eps,
d,hJ,AttAVt &r?,rLit a- cut4 (tO crrltirJn Iae, @ttX!'r.sa in
vtru s.,rraceiltoes) ulluilr vziorc u^.dL AlNo"a- B 3houlot
be f/dtd;vrj,d;au V"fwcua44p61 ou'tt1y. etu{;'" A tttdullas- futar\
W pers5r,rJ+\re. * a. *tovrA-gar vr ArrqrvanJt@re,, t4tc
atwe.,'iovo leeAA@J^, llVt@- e}vr(?< o.utrf', Ut;t"tg orm,rCodceC,
fuL da sho..Cl an%^4t hrrQ, to retrfwce 1^9'^^.

A"rAlL 4/\o&. * vetb{-sEsc [5 t1^€, ftor',-aL-
--usalion oJ .tfue raouio^n, oJ <iuraUan*ro"".4") odcL0Eiovr
ilte scafi.Lilr rr4rrlki*i,oq!i,ot\. th€. vr,orr^,,l',e op ,A)e q@ A

+rdil utitt +ercrgore- uacrovue vdevo,vtft, d,'ew.v4+ Ete-
ftlg?rara 1I courSa ura.o %f,U. ry ^W {kld ; horrmec
l,4g\^ rna$ conlivurg to Oaar^rvrB K= R, 6f G Uarrcr,tah,o\r&',
fu,rd u* sho'ft rca<ric.b 4jtedab^' ts U^€aC (a,Aos dVtUgtq
tte- go'tng geb -toud\L- A[t , t44is cryTF,. t^,aa tilt€ to s.r4
docl.tX inli"dua -dinlen i,on4l spa's.

. lVW &rst nn4i*. lliravpttw q Pn4ebra,l! usa tr,st
M) (S^iEa--df.r,te.na'onat) v@h{.W46€- haa a- ba b, tfic
w:ueler o{ eflrtcO d} uJl^ict4" is r"rdlFag dl.terntCnael,. %
ts e4&vokr/\E tp sa+MO {lta.t Vg Kn $r sorr^e tlr,uq€ q
ot^A oa staal"l &W a* bedar6l) h4ris 4s lae, a
parUtCulCr e,Sn^.sp^isrvt. Gdjrrclt ant *-h^p\e 4-5o,..-, 

4*. € U 'vn' 
ara.oA,rar sgorte ( a{ r.rlvta,C^l&r <l&r.ctrdvar.

but C$ cD,rcse. ovo{ +lrtq- 8un^€. 4tkfaD *lmr,a is q u,rniique
linfar mo,n f;V-rU $lci^4 ,tlner4 tnf{rcg ov:. :thn- baris
6l;oi;lu(4A (xor.,-rrrr,-, )r+ rol"+nltt--r?qn-,f^-, ); hs^ce rt^9r4,
is o. Eijec*ion loelarreptr

gt-furn*io,rs [ort,...,rr-rl --+ U
a$,A lfu\Qorr x^4ps Vg Kh + U

WUWrt vlrzqerczoli*. yeobor-str'c€s tp arbbran, 'rhqp (4tvurn9
a. ttundlte) ap slnqll sa^A tt^a.t a rv.rdlLz ta"a&tinq?fuisa, qS44$") un sv\q'lt sau n^af a hrq/e4$:ttlt'is

%rr[G4d(or
Augtsr\R+.

Ov\ ,t1nqf .S,j

c\D i e*r\t ve{,ttr,f
btjechbvr .

he&C{. 'We, nAOg ng*Or1a^^ l61fie, f1,^e- nefutt
spuce is 4,.e€, otr q, *k ryfq\le u+ b
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1l'\2 oll^s Ylna"i'or v%tlft in fttqeb'ne.$6t^cerrd
nrce2*p*g a,vlA. $eic^e"d ccryr^dtuovrs $v -w,e. .€rzqsefte
e^d u/tiqucila.a o$, sotr.debtna o{ s'rrnurlfirunroua Lincqr <
equa.kio'^l. S'LMe u+e- strq.ll be- 6v@r^eA ui*h aAdnruapt{i*
6b trltllre rAe dorv\aln orrtt csa^orma.in caircidg,), .tt^ls
r€scll si^mgti(Ccs to so.$^€ t1^a-e. {o!' oc: V-+ V,
,(lqgv R S€i,r,rla aceV\lOl o'*ln y*=O r.{[ deb a.*-A.
A^ =nF4rgelef o{ @ 2tet( rs a) %ev .Aittl
xa.=**; htnee A rs ara ei4znvaltg r.ff, d*iC*-a)=Q
@t^gre ,X:V+V vw62arra A e1'a.95 +bA ido,Jit'.

2.Aaorn&rptdrsrns ef yec,bor sFac6

T8 e- : V+U i5 oe l./ivr6,r v{ a? @hurc"t v€ctor
spaces tr'ut^" ba€s, . Vt Kn, UgK*t t t& t^a € a
ttt^r4€ t)Acar nag l:Kn -+ K- qtc : tlrre ilrd,rolix olo(
uaftinq X:1,r9- soy,an co"u.vrrr*le ( 4ft,g Ci)) i rn

. -  ) ' ^

.\ -1 I"
V 

= t  Kt Y-3-+6n
al ir "l JA'j " , ri* il = ,i,-

6)
\la

9\ - . \yG  ' K ^
ci)

G\uL olnilrOf bp.hr ol 6nA, Yt\9'ti- ala, [Sowrorghitlsvus
P: K^+K' , GL'. Kq+ K* 6e 1'rrttotti/z/,"e w vrnnsM6ular
rualoncfs) givL^ q$ Ccvu{oei,Hor q{*cnrlfUcnis uittn, th[-i^v€d.
qf, r4n*. otd,r- AtA- a- y\a.rJ vraa.cttx, P{Aq

IQ noro [l,V co'ncida, ltte lans vuls€
ako co't^ncrde, sc ivi l1^€ .aavrd, fr.guf,e P=6 cnd
n^g bu- -cuo,uW t^aD eRec.b 

- 
A r-+ P-r A P. -11^ s'r 

Sg\S4g$tig 
-o+ 

A bg"P irr. {^e q'rou.p &L(n,t<)
o{ ivr.terbrlde nrf vrn^aJ<ng, (aaounnr,rnq &i f1^e ,nrnrvrrr,rF {t'tot
A' tS) over K. 1lhrr- Collecfion { wrareiC€s -Sr or:V+V
fic Uqrforp hp.agg is arturS rhe coniuAa.cq e,lcrao Cg ar
qnd, aa irr ffl4Pfro I, urc. sVu.ll Eeelc @^^,v\,bo.t'
*poescnto,tveJ 4 (nex, clsaae6, ie {o cloaa-rf,A wur}an'ces
{or endlnuAhis^rs) up t0 coA}rya, (or sintiio,ritU).

As n.otod, bqf"!g, AeK is q^,\ e;ryrNofue
otr u:V+V {$ dEKoi-A)':Ot A {S A ts a y$s oI
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ll^r.. c,lr\arcq.ctarltsbL hqq5ragti4|'- a(4(?) = dets.(ot-b). .!n
PrlecHae r't^o lrr-Ucrr ,^ A,IA )e &u,trd lot a .naa.taiX A

QA(tl" v€apeck to a partiarler la/*,) | !^/&, 3t is o$-crrr,'l'.r
ba.AG-rndr{Qr\AbAX, alrd- of d4tve }a slv\ce tn crcurS
in ,t!rg dnxgD df . tor is Xrcncdoce- a,t\ iv\ n^Aal,\jc d?

(x\\e co\A\ g^c4A 
"4 

) t'hc. eerdorttocphism ot- C alr4npugta,
it do€a nDE aktemrfnr rt ufp ts co{ugA.At. -Its alm
,p(Ofs $^48 e$ ernd,ortrorp lusvra, Cor .r,qlaAx) orrcr G
ha.o ara e;qil^t.'.b^g Cdr\d" o,rl dq?^^lgtoc) srnce- err€^A{
Po\,lartcrd4! Vtao a- 'ocfe.

Srue bg d{'ltu,bion ,ll/rp dor/uqM ea^d' cod.omain o{
&^end,rll^Dryt{rsvv\ csindo, it nng Uecar,rqagd u.ri(^ itsf€,
a*rd. \* gtnurol. r.4: fCf)e KtkJ- is ar\A Tot{il,,0r^,r,is..l"
O\rct x1^2 qrrcr.rrrnd {t"ercl. &.vuu-g $t* {(*):V+V f< aug
e,vrdaruorptrli,m ot:V->V. Cteoftg fltc. Or - -.rnt potrrers o{
o atrurot ln llulu,oAtt tyd.orpeadoil',t CutWn n--d.ivwVj
so &r*te is scryvte, pcirflr/vJ\dl o{, dt4vv. ax v\4 /tt vrz
€efispi.cd Vq cr,. Bu {1,\e 6/A,idg..ar'- alaovirvta,rnn, Cutaleln
Saoul,il tae +ru;.tlia/'h rqo\ Irur \Al.f le "dis'un'vd.\q
R,^ap & ,Urc;r{to,}\ fuer; is o- ra,ti,,nirrual vsUJqey44g! q/c)
h'tJog \rit{^ t^i4[^rat oel[,I,ituE teK) swc,l^ +1^dt -r1'r'.
etrl,ronrnU sa.UE$€rt bT * atlr.- ovtil4 ltnc rulftipb *q

Iv 
'rs 

arv overevu*fiaas€ct -b,rt Gince alg \,rar,ra
htvialJ.U ofatdA^cd.' {/re buuil' vf 4or +ed4tet 4 t^t)
)6/db e^tert\ e,m4orr'otltisvt, -sd,la,s?i,es ({6 oqm c/narartean}tic
eq\^dtior 

-(n,c. 
@),s, M*ltq.,

a^ 4 d4aplre t(lte adlrcnk cou\r€nlfb 'pr {4ais resqlt are.
shall rrawrWetess girc &n€e Ptqtr *W.

s.@

A vu ftv rs digaorw!. rS ir is zc.rc a$$ q€
diaqo'ral" / ax.d.,- 6N\ . T e*rasvaiphirm , is abOgt\atisob\€.
I0 (rtrga a, d&AonaL anafzix crrvt soilnp baAts. e-ivo,q,tlie
dtrdo." 'to cl^ood al'b;wan4 banos \ldl.ryrdu*/.4 'a&

aad^ e)AL", atlUt^ruo.r 
-,,r,,ap 

haA O" 
'ctiaao,nLt 

t/rl0fdt'
(<ott^ tb & oi ovr ltns dingotu,l), bu.c ,/e .741rt ha,rc
(he,p*tc hsb at et'thq etad. Tlu€ is, aa $^aU w;ltt
W dolotrwUVt, s diagovrnl n^a,trV o$u6a*c tD

(3 L)
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i.ji .fa\-"n i,il.,i,,i' 

{.i,ri."i4i \l r.x \{..,,1:"i, '"tr ';* " .^ "{ii V."**, , .,f{r
tj;".'.:l.iU 1. . r;t.;i.;;r'*',.:i;; .1.,15 " l*)ii:,. :1, ,: ,,1-;."laf*,,J,.,{,:_

cr-',i,f,,$ i,".r,1, L{ urr,, ;r#{ .ll *,i. 
"'il; 

;;--
t::' 6t . 1li',,1'{l;:n, 6 ;,.};, .,1}:1i,.r'i 

; l;: , :,i:'i. ir,,r i.i i .r

.{.:, ;.t...:il U.",r],1ior, ,, t.;"i i,:..1i,i"; tJ.t"i,:r.d l_".rii,i.c.}.,:; i'
I

'ot/l:,t 
€

t

tr.{,flf:{- /i\}

.He13,t r*.ra-

.l--'*
i." {,,

; " t , r 7

l.t*, &gd#*k.--@tfi udde f_, fo r,+n,
-*-*-*,*-*.- \ f  ++a

Cl",*:**,r\ /i,rrrfg€- i-1, J* d,acc,w"rprsft"wrq f*r- :fd*"ri$n**rctLlittft,a.rils''u[.sp*.er* 
. t. re,'.g ? i; n*.o,r'rn.*l*r ;,...e "cJ,r.io,*ir,c.lc.ao,ir.i:i(

l\,*- 1:::rai#:,r-!{& a.i tt.u
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's 
noaa'"jr"iir.J*rA?*r1r.i

{o,r q$ tii=!-"rrt'r\- cr.ri+tn 
',*., 

]r, , or1;v,irl.s3l 
- 

i',^uln 6ts.€f.bq .tfte Etlrj-Vgor,a algo"trttrrrl 
-q,:.t+**.;rd,; 

;,,"; r^rr"!or
rrvl{,r+ Q,*{. =- ! r .a, ' i i" ve V p.r.{ i  v, '  i . .*rtc-ioo.i*r. l ,
%= y.n\(,l")olr,{&}_ . .t., ry{ V= Vr *.2 I 11r,,i,--: d*,rr,r,* c.r,.i,,,
v; € V; *- li+..r v,;.{r,r) s,rh.ii;. iS 

'c"t--i.rvantf.lll" 
Cgl",rcr_:"'*,_

c*ii*,rul,qnfi",i {,#iii{ {,ri.i,l.{ J 
[.rJ,,.{il 

"iiiyi"rrri(iJ. ,r't iy}
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n\e sulospacc .&oru.5oSih'o6 
-ts 

Ctcarlg nog
tfr,r.r,,op.e, lpu.b tag coa5.dodrfg 

' 
dirra l@r 7o-Or* 

-,^rc 
,,^ag

*, yl^oe .*e. szes q9 h^g tulbbcks are ua/r,lr4up&l
daxzlr^ine-d,. ft\g de^ter. of nlte- +l;a,r (L-e-;r
i"v n"z, wtrni,nnat vpLitnrt/ial. 

' 
is l';\e, sia- oI tl*-

tgrB?sb srr.trbtoCK q+ e;+^^futa L roVr.rfst *{;.ot in
+\e-cJtwsro.r@y\** F&kfrDn^ial. ts (wz .btaf siae
."J {tf A-Uocrc. fVi da45 to tnc. *1^€. Co.g\e,g-
Itovu.itbn thse'n ,&r arl i,rd$o.4^{aosata\€. s\pad (-o,r
suldcAocx ), r^rturr.e- iV {o\Io.A in qe",o,rrcrf 6nA,lla, orn
ettrdo,tvro-tgwislr,t is d,la4pmotisabe- 

- 
$ *luq.. ,r*t ?

ry ntlnilraal pot{ryr!'vr4bl o.rn-. drfti'icr I t-- pa,(yiA^far
l/ll.is ho\ds ;t stvrc vorlpf, q$ ir is fl^e' Uunfitg.

5 SiLlne{ar lq..n&t

A bilfuntz,t Jolr* ls a, ,fur,rr,biwr {:VxV+V\
Vl^lArt ivt aa,cl,t va,u.p,i*lc seryucattJ4. * Sv u*^ xeV,
JH f (r,y) is tr.naar ki^ll iB {x,-i)_, *vtd,
wwrpovt. .. Ne, |fur-> s a. liws,i vraa4f-:!-+!*
ke&c.lL Vl,an dtt*' o[ V , is ^4/',e spa; + urus.r
uo4s V+ K u^t^ poi.an.ltse a.dditbn cu;ud, sc.ifarr
vrru/rtrplrafion q^^d {^s.b ir^- ttra- 4al4itf, -d,',tvrrz.aip,ac.t
CN, c[-l'rn V-= d]/rlV|. bur rrl,rar4 dtp- ,t* naturakl
isr,uorphic). f is tln $ a^ enmdV o{ r\e spa*e,[V+v*]
or a l,i.roor vuap [VaV*J*--K 

'&^11rele-'Wall*.

nAfiffal4) : ,^ Ru^qA crlrct Alod"Mlg{ u&- s\,ro.ll couatuu*
M !rlxn{-;Fe4!9! VA V suo^ l{^o.t bi\i,ra.ar w.o.as
,$o'rn YrV cogxporncl. U l!/Qaf vlrta46, .Srcrn VA V, g
vov g [V -a V *]' 0ue^rall$ ).

J:VxV-+ 6 is Sgg4l*l$, o* s_t<er^r:_sgUU4g&dg (s-
e4Jd€$'uu6e&dg| if :Ktrd = frril"J -+C-,S>
r€S|ecbi,v4q. tor K= G .ae ala ry ++e/{^L+eaa f
f!:,11.= f > ; ilt 9rds yotl^;,$ -{o tn g"}"rtd, Ua
Shtd,,$',r^q stcarc-Xarrtaitan,S*tr.s Ve;t;g.<. f,heq Co.r^
loe redr@l- <o fW tlotlwnfec^A Cga4. bq h!.^,U6Arr4\A
Fg t: nlT O+ cow's€ q K r[o-cr^"]ar.i-i'-dc"i=
Go -1= 1 ) silr,ut€bto AnA anhgJrvayn+Hr qivtddq. ar d
nnorb of l{v,,R- 

-oybe,( 
ot4l-ururfiorns 

-and 
feslll; i"r, r1,te.

W * n"e o.ryse .SrJtr aparb, so up- SV.c.II
llfztc{ortrnald, e-xe\lrrde 'ttlis CaAC .
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Ch^@sMq ^ bro.is {* V d. tuv.tt vo4ve^eil&
o- bttL'\f,Ar ,$vtn/\ bg a, vrm-Hst {;t-= d(ec,e5\. +lo<*ttu
YVLPN- is covr,oidl/alal€ d4.rLgef q cot^tu.tigl/l u9(8, lecsu.se
{he woau,Nq ol tlais kt;L o{ 

'wralarlr 
is qu&@ d4c€'e1^*

,frrc,llr^ l$a*.'egttespondr'g to att etrd-owtsiphrisr.^ or

"drn, 
ltr,rlr.rc y,,r\A4 l*ttet Velh( sPa{es.'n4j' Wbte*q

i5 &ccct a4ua,rnetrj in entroL R€laJci\^,tu, tlvPxe'
Itorc- an- or,urrcvdaon5 ol latoer (ccrrlaqtblrk\ ovad,
ttw,c (cr,daar4ertov'9 i*dicts,'; ,fa.".itirn0cU w'*tn tlnis
co"r,ue^rfiovt 

'rs geilnps f4^e. t4st t@l'J ol urrdncsta,rna,iaq
,t14l; goi.^t . A parcticrrfouc coy\rqu€/l c€ Ts f1^c.t' <^rUteieaa
tu d;rrr"^^g& ol to,ot-rrr"Dlu-Cel ,ttg6aalc.,1y A 'of An'
*z'bounit;a .D"4 'P{AP, r44at od a 6i/rhai)- zfuot
L@^6 

' 
P'AP (,;v€,.e tdcx\/Jlud5 tnunspcge).

A qgg4eli&-{o"rAg, q: V'+ K is a- fllarfebrn
($t Vr gat() sr.r,tn )['lo-E q C^> = t(x,x) &( son/re.
c;?[og sgmw€lzic) toulit^c<i.r $<n* f : VIV+K . -fl4rs
is d,6e^nrutittld. wui4uflg bg q sinc€

J(x,yl -- Lf. cp(xts) - cp(x) - sp (:) l

(rh€le O$ cowrse ule rtursk l,\ar& c*tl:.r( K +". @uOdrattc
av\4L s\#mfipEi(- biGnCOf ,Jov.nrs o,tl. t1^rA qrauira(l,ilt,.
I* t0te &nnpLe.x Cp,^z urs'ce \r&cre*<A i,n +taryuiteet'{ovrtns.

6. " bilr/u*€a{( faftws-

As ulitl^ e,ndoilorpkisvt4.5, uepre&^tj,v\gr q. Jbr,nn
\ o- naof;rix 

-\s' d€srralrU, atttrl iF is possil/.e-ljh A^e Sr^ o s{wrr^Bbtc ( tl€n^/ire; in rtr.r. c-u,piex
a"ie, .'^'rho,re- tr;=- 71er,e; )) \le- ptrcve r{nis bg indlctio'a
or" rlne din/te{5ioy\,- olos€nlv\A t&a.c iI QU) -- |Cxrx>=o
{or dL xe V ,4^aA t=o atd x]ne veoults is trnvirrl .
Cfrpose ftr9'{94s@ .s"rue- er co-*tn f(e,rgr) +o a)/td'
co*oi&r!('el = TxeV: .$(e.rrc)=O I : Il^i"s is a. conrrplgu,lutJ.,
t0 (a,) ba {ae 

-sou,r,orpUim 
@W -$c :vectcr spa<-es

@t6o krculu,r g@ ,4re, rauk-," t1&\ Jcryuu^ta,) EUr.s +!r*,'u4^^q4p. of fCe,,-):V-+K is rl^i dL^k, 4 K. Re$dcti*q
! (i q) bo.Vr gi,res a. Sguuuetcnc bi\iv\mf ,forwr oJ
{arrcr Ailtreru-ol r r-Jtlrtrh is atrcrelore cliagvtofio.lote, 

-

.Sag cri{n looois 222.--,?4. &b uqrq t\ cfr€ok ltnet e,p2,...r9",
o'tv6 <^. akagnott+g baa\ .$c (f-aral V.



8

1tr.€ $eedm r.^ril4n dtlicr^ ue dtrse €r slaorrtg
)Atok &\is looais is 1-- ,ftn"rrr . erriqug, aqd- ,^tz
a,re -0,c{4 to covroirC.er atVtat qlc, carn scllq a...bu-E
Lu;e cniftio;.n^nts o'" ahR-  iaqono.I . €or ; Weral
$etd oc' ri,rng Ca^rcrL (9,2 -atrr. 

lt^e u,tost &ifgicuUf
eaa4s) Ilii's, ls a- vrzrqjoc q\r€stio* a$ vt aw\)@( .tl"{o,4J,
bu* urc- s\^odl arl\Elll'er rb i.n *1ae Cnes of lR A,nd. G.
\&fc s'trcr&elntdon.rarrc[ sc.ajuru',ror veAttca-.s X{ne cr^oi^e,
o$ coe$.ioids ns j\,rsr {+,ofil &r lR qvrct {o,lt {o.A
aM" fhL dvGb^"butioc o{ St^d/t val)lrS2 (vvr,a,p), ?s
ccdfed {1^€- s€S.aeare c+ r1^e $vrnzr. Ctearlr4 m+p+e
=d.irnt V is on 

-invo'na,^n&, 
ao 'ts hr\+ P 5i'na4- 't'lnS

is ,ttne- r6rrn.!g o! .V'lne. tlrofilr, sotui{r15 t}c- pt\a\crnn' Sr O.
ftrrs teaves q5 uri(n ortg pro@*r i"r rlne yt g cA.E
Goaretiwrer {4ne signo.h^r.€, iS da{i^nd, a.o .lt:c,. r,u,rvwEr g-vn)

1V\9R- a.lr<- w\.ctlAr\ Aa.F in clrcs\z,q {tae.
avccb otaserrra,tio"r to 

-prove- il^r3 r€8\rll, &/c.
/6rc4u€,uUf{ tct a- .s\ Joc,onaciorr.o AAottruptb a -ltr'Ab
q C<trc- $ra,Aroxlr. &.{ ) is so4,tejt,ot,J l rraare tl.owte.rc$
[v\erp, al(g gulc,pacr.s o] d.ittenoiorn p , v\A,
cn ulhahl ttre {o{w, Ls *especftve\ piti€ Ae$/u\ce ary\c\
rggatrvz jeli{ite e€- letnvo). aln{L ,t1n€{e o,,nz
tfu talgeat s\Mln d n^en^ebn8r {p. 6zu{ spqr<- c{
gl ict/\gv\rlon ( > p -. orn rd\^itt^ xlae- ,$vtnt bxtQ.

Fsibve &!n,r}*. alould irrters* ,t{a*- grwn SFor€
cl v\^ cti{,r.p4\Dior^r 4' u}\irl,\ iV iS Y\l4gfirr€
-&$nrte in a -spre. of cl,intcLGov, T r+ in -(ptmta)
= r-p-tZ,'[ ort urhkln ,l'le .fown is bbre* posit\.rg qri/il
$eggh^lc dn{,trtr,e , ol,ucln is i.,nqosSit{e. S\Ai\or/\S Yt .

A 'fornlris @ i$
{(x,x')z,o {"{ 4J,|' t< a/\o\ pgpi{vc_dgh.4itg r$
$(u,x)>o. .ft^x*O 9 enulq{u*tg_ nt=?='o ar"rd.'n=o
r@specliv€\. Siw\i\o/\ nnAa$yc . 

'It 
ts no{F\n6gS$f

-  . r -  t  t  !  .  v  =  r r t  -

i$ f( il ,-) $ o {.. x+d I ie- i'. V -+ Ya is -^^ 
- 

*oirruovpvPhNrv5
equMaf$^t{^t ?= O. A nonsrngulcr.r loi\ineo,r fon^/\
iS t1^$5, &- cJnotA, o+ & parbtE\dalr isowtsrphls/\^
V g V* ; ug Sh,a,(l p\^rsuP- ,{^t.,s poir/r.b t W,rW*latrta

irr, XlAe- poS\trv*- &*if!i,te @,x., 
't\A -nl 

'f- @ 
".$ 

'r'

ntg. @urrs(L .

Ivrd{anife no^sinq"b* .frwts cortrfiot W ffi,
Sivue t'1^€. Lsrrcn,tr nl€h^a rs qn €)@,vl,,tpt€. n^€Jl nAlLSt W-
+vTBE€d hril^^ co^sd0rafclg @.*e
Coit{u ':ff,)y\d^fe vel19 p€rdicrLg.

o'D.ngarrd,S sbvtS a^^oL *lAeu



9.

?. Snrer 9roCtrc,b .SFaceS.

Vectsr sFcr.crS w'r,tl lt ul ca(N e4dppd, utiltna
Pasi$le-otl&tvr&s 6t^d" I^lr'tre' r,r,orari€ujor): quadrakiC $'tra
cc;rltga N^ trrrt€r Pvodrcr ), athr,clt it FobcrruJ utha! got^

tt^n,rdr& o, !@c.bcsPate .19".6 Qoft.' d!\^a Pr4Jo.E\.11^p-
diadonolisatio.t at'#fuvlft\ q+- l'hf- Pner,no,e,o sectrb.a 'rs

6tl5{ 4/\e Gvorr,r*t- 9luaitub rttaogror,raUgfb'yr ?gg€.
a^rrA @ baoe in rrrhli,cl,r ;t{c' {ovra is Aia8onal Ls
ce^Jlgd orttrooovrat; tt yvra.q W- sulgA to-giva t3

o*x1rc @7o.! C*re 'idu,uitg,ttta)uix' oc 5;;5, in celta,,r/a"
@uge- rlze la4- i! orllaonnnnaOl . Ja l4^ds 6,^.a. klae
Sycri vua{ aa ureu. l4etR'1orG{t^riot nrc' *andatd. laasis
At A f.nuer OnrUrclf .

Tha baais is of cpr'ursa sh,tl nrlr xur- uelrhuc
oro ..vtaaf<iq +e +u,vr &iu5oncf uifti tts: it nn4g ttiU .
b.. "wh*cd IvrG 6tou.p o$ li^t*l.tc o.ubulcpttisra,r.c prcerdug
a, nedl, qr,ra.drcfrc CrrsP. couJe\* lao,.rru.z.}an) ,ftv.,ra is
cdfrrrl rt^{t o:lggglgl Cvesp. ttvticant ) g'oup, do^'otnA
O, Crc5p. Ua); tlaC. 

-qv,ou+ 
aA atL Unrdf allb*.r,orpt4islj

@V|4rre!to( 4 a, Uec,bD( SFa,ce \€ a)la(' ,ll^L eg,a"ol E4q4f
A@p-, dfrt^otfd C'Ln or^d' {ii qiloup of Lt^oar-Gilro-@rt
iresarvl*q a' skaN-sqrru,ul er;rdc,- &vwr is oj&ct <tnr
AgapEASd. qvoq (sp")l the pwicruotin^ q{ 4 qrradratic
,&r- r€4d;€6 /1^e, fl,odrd,r.rJ o9 fvr.q.- dnfuy,'dv'.o.t* ts loc
1 bui 

'at\ 
or&oqonal (u^,\it4/,{) u'rAp r4,lotll V,,o.ttz

d.nntu;'ro"* -t (A^rl va!rctn lL wv\ik- cvcl,e"i,t C);
Ih'- auou^pr oI livvorr 

- 
ruo,es uA\4A doXernuiqat* I o^re

cgltlgd, 
'So", 

SU1&SL. , ,u,lruz1 "S" staands.frr -"sper,,ali
1!teg, g.rou$s aJitl be, .shrdieL in qveatcr dqtaiL 

-.^
-fopotngtca-1. &/o\^Qs .

DNv€- 6,t\erl fheorcr^^ j
! -

[Rs v\.oo alL ouG
We ar^a. in. a- posi+iorn

ff{$ roca}bn telelt^u^r 9$ S% )
{o

a

tn

kl.XeHuecmr oT^ eqfltrhtae t). o; C"erp. Un) corroists qt- tt^e-
wtritnr*S i'r, Gl-n .6$s{'Ui^9 AAr = L Coea?, AF -- I) , sa
a *anqhts{on0a^/d ca-lr,r.ilaJlo,n ai*4^ rlte Stdtqr
Ar,rsrdcol ,$rrrn sVrours ,t1na,u a.^ etl*c** al 5Q is
&qo'nagscdote orct 6 ,x.\kh dqeltrtalrrrs A,St,! sr-^cl4
+xo&" Atrru= t : lAl=ll,"l't"rl, Since, ltnOar o.r. ,'ook {
a- or.br'c €41^c Ito\A ,^r'.14r rerrf c&$Ctois^ls ryg rrru,ul
o-tttr,g atL le. r€al (lnonce eir+roe Lfrtrtl - [t,-1,-2t)
Or o$4. rcal (oq^cL p*itive, tre-.e, {, ) a^4d ,tU.,o co4|'qgO&

@'wlpV4.



lo.

A. fiorwrs crerd eyrdonror$AEE-qn4ldg.

h Sec.bton 5 W fqJ,l^orl-y'- +lsf, o. ,fvwr f:WV+(
give.s vt6€- to o. lrfuar"r w91tp i'.V+v*, uUitX b arr,
ieovr^ovplusM 'r.n *1r(. @ty- 4 a rnonsirr6ula,r ,ftnite -aMathnO
{own. B.r rt4e ,nrpo*t ol dll L smr€s ,tll"c,rr,e is o\ drlsl-I,^"'p -itrV*V#;W 

arltic,Ur co'uncidcs t^l'M^ I if+{1^€
,[or,rt_ is post[va &$.arp ( t *ictt iS a- sor^r/@ oS. piUfuls'rJr^ 

+€riq[ pe/alfvtt\ ). In oqr c,ctaor {h€^4, u{, nq^^
idcAti({4 VOr^d Vr' hOin V€,brQalc'l's, an4 bgv})
bil,irgai jxru"s -- ' @@,. v\ohtrrallg 'ho eldnyuor$^isno
arhltsE {1ne vrrrohix o[ .fte a,tal o{ an eardorr,rorphisvr is
tW WdtiSDc* + {'tte ovQ;lol- nnafrA,x(or +terrrdtseam, \4rult?os<
in,the coruqtex ca.n).

Renrrnlq to a- baa\s-f.rcl" s€tbnA. 'l€b *s
&rt\m,e {^e {orrn- br.l < , >.
erdouorgU.isytn: ule ai.i, w do{,r'ne its trar,u,pose o(* i.rcfn
{tAdJ. ( xoc, g > -- <xryd) S,r 

-aJ.f 
xrge Y . e9 ftrc-'rso.unvptaisor VeVr. i*cAr^od Lag (-i), yd-nitt-conrapnd

t\'fue tirar vrtap (-r5*i), Vjt(, cr.ltdcrn, is o4 ca\rrr€
xe (xr5or,l>=<><*,)); f t^is drl j"a6 o1! u". iqrnefg.

I4 ot=orr, 'vr is srr.id to +. €4,llgd.AgAfq: erdouovpun'rs
4 )l^is lirnd. ame ol covrorda,fcrJd\€ itrvrfsno.^nc,e in
Guantur^nf*clrrerruic.i a ^ct lAoit{^c/\4rj.H{cr[
Fiv\q.U{d, i{ cr ia sucln .t{^41 {xa,y*)=(x,)) .Sr
al,t a.rgeV rtr,evt it(is .r4onsi^4.^f"ar a/d) preac^rres t{ae-
&.rt ; eq\^rsfalhlils o(0(r = o&or= t aA, in +4ne. pre,r,touA
jec,ci;\^._ A[ Corr"ce h€re- {4A€- co^tr\ ri,ort lcnrveen ftnP
q^ cL PTAP disa{eco/s '

thg laob t\plc i* ,ttne cou.r6e. c.oucetas t0t1\€..
Silr,tulta,.vreou* dnaqoglirr.fi'c^^ o+ stt/r^l,v{€k'&- biti^4a,rr 16wvr5,
rJrtl,tlA ovr:e ShOwrardenddp -wtird,lrt , t€eJc,rre/r oq1rro,r,s bc r€go/d,
aDa- co$u,r4"n6 tvirlc, a,ll4,rouqt.' iks r€o.tt+ {rut a- ca,oa. ily
)(tt'L 4{?Upd 

-vr 
d14elr crbipiauh{,t +o.tr^iq;e.. 

" 

ruaking trh*
W W" $, sAnnwny 6r O, ch06t{O ^* qptopnat€. -be.

lng, + &€, {o{vr6 n^!AC @ positirc--dofini€,, so ee. v/'e.
ik tl w*2 aA 

'$nr'GVredttc! 
sprur-, in ,.rh&Irt +o oLtr4m,-

-alAc )tlre othf.l^ 6t5 (i* orL 'rriSl^) an endowarpta,iswr.
IVgc t1^ts is possibte is p'er{b!4 llne. sM4rF |L'sE
futgftk o.^ oritrogo^"{ Grr g*UqotwwuoJi\ Wx. 4 e,r\t w@s.
(;ovq C-, o\rhalgln til, {qct n,e 

"jg,,y(.iala'es oye vat).'

6ilri&,r fuC. second {orrr. aD a, gr$-co1Cr^S4rc.



u

eradouuorpSi5tvr &-** , atrd. te* o le a\t\ eiry-we.ctor 3[
e;ryttO,tup_l- ftr?r'6 E iS qyt e4)rrtuh( al el"qt*ualJeAj
ut'{,^rp- Acet€,7 = 1€,EoF ,7 = <:oo(,-!> = A(e,27 sc-si,rrr.e @iQ
\=A is rgl, .  ?* e.L = IxeY. (er*,7=Ol; l tais is o
cpr,vrptum,^,r*, 'bo lt{e' s?6te. soa4{aA b,-3 e ao it 56,
o tel V= (e)@ er ust&. tcte* ll^is l] 

- 
toottr (-,-) avraL ot

yl^n dtue& s\^lir. 11 ert ry e)4rwerJars ct e;qwrolues
A+l t1tuer^ Aleri) = p1e,i) <^rhlrroe e';l ovrtor,ttagornal.

e*cutvSet dr ,{lals in cf4.0ota$-nnrcfnounics indudo
P&^r,i/eal, 4r<cs ,[or-a.,rt ellbid , &t@ .fo< xvQ. 'taerrtio.

.fs^w 9t a- r1q4 bdg, ot d )4/W gtvl"SE 4a*nr 'rrr

a, ttt**' or 
-'rn 

art-ef-cclcvotrvra4ratic, S'€Id.. f r'r Aualhrran
[[ecl^d"dts {tAB o,rettl/ad is u.oe* tp fi^d e4r st'o*€s
("o@npbie Std') \*do:<eA bq quarrlr^&t nlr{^/dals.

9. O-@ol e,na^n^ngphi9/trS

O^ {^o sdjcrt $ sinurlJ;omcouo aitaApnancf'lwr
hlt veanain5 ts ,tl^e 4nrst part o1 {V€,. cnlrr Q3, t^ttlro.llr q3.r^
-fn^to Aiagonglisajde evr.dor,uorprisra,tt b si'fi ^lloffrcua\lA
al.ioqonoiisqd( (I{ quq$Jumttecfao,rni,cs r4^rs iS
silrui$onen.^.r' obs€^to!.ldliq$) . I9 orvl' €n tow,ondn"krn g. s
diagouj.i,slo\e,, XVe Sp'ffe. 

- 
b *1/<- d r€ctr S.run 4

ffi'd"* . --'v:'b;-G'- 
e" :i;;, i-i=T"|

ft<^^{e Cr, F ortr. diosno,lrhqtd,<. on €acJA Ae nBrr ;
Il^2. corrd.idon rthcre[o.e] 

-rs ,(4or O^r. Arn3r^= V1 t^rtdcy't
;s cteo.r/t\t5 equfibl4^^t t. orp=$ocr' aa is u.letl-[yrnwvr
i{\ Ouor/\btx^ lAedna..rnics !


