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Q1tot* d r\onf/il/id0, fuedvUj,be PoI{n r44l.o.f f
erczc K ue w\'a4! urttblttc3 a +telcr €,lbewsu\orn L'- t<
fig <rttlricf^, { lz.aa a- root t^ L. zitvr,s is +1aC, olteol'iodo
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oawfi.s-o'A i9 t**gW i[ a!!' 4]6 eJnmeu*' a-rg' -
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4 seoara.lcL6+l au,rrd' l'@/ui staoru IV..a'-,c tr/s qglolnolr
W olu.r"nXe*Ac zple (drrd Atb +, ft^it€- +celds),
bul oe vroe+)t. an ootat$c- 4 OJt\ in'sopo,xalole WW.
W l( = Fo (t) , a siu.Dtc, 

-wo,vtAtre,v\d0nl;dl, 
erdser4,ili^

* o.- ln"ibi tt,dtd.. ('o& ' 
p -d,nllneu.b,, c.rl^!,re p rs Pr,ri'^,e).

It',gtu l{Ae w&qaozn;o!- xr-t is 't@urilote' oattA"
ivrseparalolc 
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Steuravt, pD. 93-9u.
frr 

''$n4tn"vuZt 
,{gltcfio'rs f: R -> lR u,p tnrnrl

It^ak { V^ o: d^v& ?e.$o o& ot ry f,b-)=-ftot)=O.
@h^,h'k tAe V\ole. yLo hffi. c[ c*endh ,thz 'a.otfun
oJ hrolf,- 

4 ct^c.x\qz" +o ; dev v,'@l ̂  t l*, -3 w\s^k
vre^totXttptc-Es' dgti,td X1^9 dalrual\r/e ${4 atl4 ,$c
El^l,vtondals 

'ul[nq 
P ( x*) = Yl xn-r.tWtr,itre 61 4ais

agri,,A.qry - an at4oo6uc oPera.tio'T g.bBf4d,ilAq covrdiLbc
d;ffi *l^e sa*sgiect tag dldx - is 

-0^^4orto/i&

el4fflort^iAts 
u,/."[ng ( x*) = n xr1--r.tWtniEC &.l'- A^is

pwffcre {'lAiS [s ,^At^€,tIJ a- bACx , A^e, novtovt 
"9 1

i'4, exYansiows ol Gclals ,{14€t^41, lpe,t}ta ^l/\2. beqrinrUvq
of @Sl. Ad' trmeai"cibl€ potr44oil/\tdt
f'x@ ..F.t {_, Pf Lrs.ra rno
@vr^'/lr.orv larXcf,:;'* o- *li6Uq .frcU.

ueu- L'.t< tae, a- sFl.,i,Ui.,rq {,[elaL $r ,t\^e
ivredur"lalg poUynwU*l t .o,tot K arad suppose^oreL
utzttu a, Cstvt{L{,b4 raOob Ol f orl\Ot Df. NOtrf I iS
)+rz v\ Irtl,u\Al" poqt4,rnrwid.t- frt' * o@t K so ot, sa}r{ie3
rrp vroubr,r&.l, ir"ltfuap"l^l of t',oursr olofi,€e.{h.us Df=o-'
Norrr iw crnc.iraoinsrtc &ri , deg-Df j aq( f)-1, so
Vto\D @^, Df v\lalu,rye *s va,nistt I OrrLg bg- ,ttae
ga,tnrs\a,DnA of rts ce9f^ciB.ats, cohirln vrrcAms {\Arr.b
fhe, aaq&r 4- o&A +e/rw ol t oi(ru ot novla:€rro
&&i#; o',v,^rsb'ioo ; J"*thpre.+ - ?. .f^,,^* i
vr,r,us-t clc/r\ al/{ bC o" trolqnnpvwial.- 
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No.o ,ttali is rnnt pc&ule iw o. ,trnire- {retd.
{6 obe,lve xl^oLb xr-+ xP is a- .f&JoL tztor,rswroqhisvtt
lexenieJ g.xtL !o- iu. {ue- .S^i}€ -caA& \tk aaru
offirphisvn t. iHs callad, t1a€ ̂ G,bC/rAAgg41 I
l4^a5 c^tc,"\ efs^ 'e^^,t e[ a., {n^n@ 4.@
n l;. ar4da,raricg.flal L.,f ry*. H€,nd- q d tsi "is L dil^ Fo\lref,. t&rnsi- {- '$ is
i*-reduc*i2 a^ A ^QgLa,btA 

'its. 
*- ,t1^g +orw\

, a* 1"1" : q1*-,1 P tt<-r)r l. . - *,-4 PyP'+ aqP 
' -

buy 
" *4^^3 Ts €q*+ to (q* 

"lc 
1'- - . + ao )P a^^d so {

o 
"oA ffi arhits ntsa.s.a* d, ohicln ts gporojota Ls

coc[ga WN . T{rJ ( tKtco oc " c}rorK=o t'trert K ls Fccpcl -
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4. AAgt .

A tatd issa,iol +o w agageggiaal&* era.<acl
tf oA$1+ tLow@ro F&*4Dr^^,tal ovq,( ib l^aA a,- raooEi"a
ir, \e 

- r/vre/q- a,ru, no ,,wnn+vw vrcirclhv
L:t< is arn @ cott K) it L is
alqplafdjco.llt cf,os.@l b.^l - nn irnfznaadii,,aue f-i3tq
(ie- /lul sJ. 

- 
.' L'-lvI'.K> is; a-l,taraa-tivel,r1,' L is

fO1.iC- OVQ^f t( .

Gi*,e^r,. ,n\L doa,o^nrn 
"L kf*l atft .(,i€fct

tr,o^s ann, o!4pbta;a- Un\rr9,, <,rrlaicla" is r,u,ti'qug u1p b0'rsornrwpnis&.- 4l^e g,oo8. .is, troutarcr, ted1 4t91l, bqb
vtob f- O/rrt r€a.bw 

-cs.affrnect 
w-vtla t^'€ld ,ttr€6,l{.- 

Flrsv 
-rcrall - { A.b d rtn'.u o-ol' L:K a.vi

al+torqllr €o {s rVt:t<, ll^ob is, o\ roo+ ut a
FaL#rto.^lic{ a{u.alz1'o.n r,,..n?ln alqrroro.ic g*,;r}e-"t, is
itsaig o.lq,elarair-. 14,Q,rrrt4 in cnlu",rcrtno. 

'aln 
cd4Plora^,t

c0ct,.ure, Le, wld. owL* aua'dcr .rcoust[ p.Crr.tin^,aU
olor rlnc ryowA t{?!S 4r,rd- nnb o.\p,. 4 citeuaio"r.
-flAis prcvl&a 4a w'*l,r. o.rr, (iag;r,Isgl qgaiti} s*rtticln
boq^4ds ^t^4, sizr- 4 o\'l,r r, oti*,t"nic; €)&€npr,'crzr qr^o[
herce, of aM" al^qPlo-G,irc, tfnsde. AIe oloo lxvr,ors trnvr
+o p€^.&ivt\ t|.,e. ,iA^ite, skeps * o.xUFMMg vwlrsr,Vg
fOot5 a!d" d€, V\oN' 4,,rof Sh,oqrw 41^e& r^re, n€@t
nob ca,{g rw dainq s9' 'b. ere(". -ttrurs t*e- t^ane
shn.rrn o..l.f ^4/eE lO eeentistt+ tquSn{.

{.l,vr,{ortu,rnae\, pililnq aJl- ,tl^is daba ilso a.
,fovan sUiardc 

"$v 
a,r. a{4lica,h'o.t + fu,^! tp**tt"o,

i" q*iee covud,rrorcd bAuL r,r,,'r9nfd!tezring). -fh€,
Unrck is .ts rccu<e, a. # * ss.r,to$e siZe- aAA"
c:cluli,dhr o,.e,L possib{e' usrtA at FuJ{tng ..a- fieIA
stvudxr./e. or,r-bo sulesel* et it ({^rs C stilL un{ o
eb, A 't' q- {lsPet' @, snrir- -e gog ea.o ila, pvtl,r.,vile
a, !;,wv.tl .&. it) d.d- o.ll, |^Ad. rnrnnpnao.phiE#us

ry gd""--fi9d"'-, * o1,gpry#F^.^Y io^ry f99)c,alugoqa !t f4eids c^rLrlcln. o'W"^aiotra a{ ,flne qtwn
ftefA U\^ t\a^e r,r.,utdorll**nq 5€ls ,^lir&rin ltne 6ive,a sqp.'F€I(L O$4. nAlre ry^q S€Es tr.)W\,(,tr\ dt^e Q\v{un,
(A)'*{^ & cerb,Sn oula\r.^At #t 

- t66b-pickinq" ov\Q, ccryt
shoq hnw 't0 cov\otlryct {U^ibe-' e&,;r"sioui $rirkir^ 4AiA
(i".. ott,tel tsovdr qqrr" per$,ra,r. alc- &f^ibe, e*renaio\ iv\
tL<, r,rqr,o[ utolb or/\ot ltreen rc-nor,rd, )fue, ellvvte*&
aA eJcments { l4^e se) alnd 4^o& (re k\4/e ou,r,isras
4 chair,\s dl *oeids (catkd ifittered ookrartits" M
ca.tcqpv45 fhcoqg) r qthArr€ Csurnr.e- ,,relrq- *ravlsivrg iruid{
o, scl, 

-rasb 
a 

- 
F^psr e',tcDD) hds kln,rma" apprZi aaa

h1o l\a^Jg a nAait{hat algelararil qrtemsionr ohid^ vurr69 he.
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d47re)o,t:cl.to oJlq cf.cecd .- 
UA^qu€^4€6s 

'1S 
elrtllp il^ fr€Sltcv(ls \ a'gLi,\ it requ&'e5

c.hoicc . U)e * . ?-a-fip..^^

K 2K,
$V\etr- L'.K oudl, V,.K' a.,,p- al4.Qtoro.ic4Lh, ol,osed

qrnd L ts ,1^s. olQefo/tlic. ci.DsurL at l4.o ft4rs t{nne,,
L^D csv.t\ -+dle furns lgll^tt O. rA orE dira&idlq'. 6"r6tlerf
alL iqprw'c/.da}a !^nJ-d,s L: M : t4. ar^A" 

- 
il^a.ps

r*;/14-l L' <r<fz,rudr*q i1^e- issuorptaAnn. Ah, order )tex.
.$ l4na.b (44,, i l , )€ CMa,w\?.) i9{ K9/\rgf\ , \ .<L
d^AA rwelan. - llAr . &ail\ de, Vv,pe' a,- parUto(Lt^
anJcrncct gk 

- 
tlhrch hab r,uniptrc o+ clr^aivts C {4^Js-

is . coras -ro - ry ^, exrci& t Woixua, o\ {^€, j0d',to^g
uuilr/^e a! /1^o d,i€td resar},iorn"s) a^A 

-hg;rlre 
a.

n^6ltr!^dl e,lfuv.Atk qrhfil^ r^re- c&r.irr^ to be (L, ri) ,
6r Sr?P6€ (Mr rnnl {s vu.aoa'nrro.L lo-^i M c L.

{V\e,^ ,llnc,,ru-'p $v1g 't*z4zcl'\Le- pofiajorrzr,rol, f orrar
M t,rlh,rch L\^ob o" noots or in M' uotanr.e M c M'gL .
Cl,ucOng.qtbdl F i,n. ( $..|(lt./.. ctr€sbondn^g
pD{l*iln\^^ial. wr,({'l iur L' de- yv\o.ra o&tnd vw to
r4^r i M3 L' c^r'rlin (M,,t!r,) > (Ml,arr) onnaAi*turq
l4\e rnrrlrirwqj.flqr ol CLf,,vw)

4.ute. ce;L J1 a. Aa;ue 4{€td ars- v\^cut-
o,4/cuafi.q Co\^&kulc[ A\c. alapt"rottr cLosr,r,rne eg]c;dr+.
Ulce^lt',se; ,&o aLeolo{a,ic cf6ur€. a+ a,r^^+ Su6*ief!t'
At G Gurlt aa- A ) v\a.^! lae. &r^/v\d, i"vsido G
si.^(€, Jl^oJr [s aLq;d6orb08J4 c/cisod.

5. trbrwral er<leneroas

A npr*,ra.l, €r,&er,sio'r 's or^n- ,oh.iCtrn, n^Oltr tc€
aA.€€ercf a,s )At\c. sp4itb\g {t€14 of o- reA ol
pe4l-gr\oilio$s . fuvllalfu&4, Ml e.l,it{onr^isf ar'urfch
ie iredg,oltot*.' over ,Wc,, $,touM.t- s'el4 bugt' hqA
A, vrc,ob 'r,vr dag.erc,elgiorn sp&b i,n ,ttee eVRra0o"^.

Gfuqr arlr en&ensio,. sa,fis415tnq ,tlae. IAJ*pf c,ondirktoa,
@4Aidt,f fhp. .sb et \{dr^i.,vrAL e.&til^ n4iafa O+ e&,rag*s
4 fis- elrtrt*io"r .SeJd ; b.d hAVr{^€69 +1^ee sptit i,,r
nw e-Xfg-',rsio,A CI"€AlrA irrt'ydrcilr;\e) aild, Itr,pr?. is oteartg
np i*@tw,eAlct*o {UfA in 6J\^^'cf^ xlutl al,t qodt.

Coruersclrl q\ve*t XVe- sptltdi,a6 
-A€Id 

elte.a,oig,,r L:(
ut a., set o1 

'tpr&aaoru"iai,saact 
ailt;tlor( WpnnAUn

h{^$lsr^ i,41 f o,tot K wiXa ^ 'noot o. i* L, uJe ,ru.yut



Ga""

resunr,u otr^r al*eralrio.n ,.to ,ttao gt&UilO fiet4l V 4
isor^^P- $nie sulosef o{ .n^e give.t s€t 4 bel{f4xi/t i^ls.
-t14{s {r\*tDtlk (lo$s 6& €enclcrl;'try (!o{A Ct^aosin€ sttsotofc-
i$ena*Aiale +"€.fd-s Ke K'gL' 9L) L'. t( iE *1'^2'

+trHil^g Ferol*? sr^d€.
cii,er K Ad. h€tlco 

- 
fiNAilp, .

No.^l \* M:K bz a-
anct cou"oidn r lt^o- 46fnunna

",rMt.LIE)* ;{F)
T; t
k(*) rt6)

\ * -

tlo.rr K(e): t( a^/\41. K(p):K r o)td/g 13 is a.rnat1,lr
ruob d f in" M , axa. isorrrtorphic Oo olosbror.cr
&€ld 

-eracel^sl\o*st 
4 o.re L(e):tiCor) a/^A LfE):rcf6).

Uetttz cornat&ertn6 d{^qtrc€s( &lt^i.r^ o{t\ a!, fl^ite
g ux. CAr^ pe.{o{Yvt /ir'rsiovt )

c L(g): LJ[L: x1 = [LG):K] : tL(/3): lc(A)) LrctA),Kl

L@ Po ui-.'.'o-,^^h.r q

sp{,iF'"g +ietd &" ^{^q.d{hqfa," + s\^lat^alilA oI,\A:

= t L(or.) ' .  K(cr,) I t tcCor): t{J
= Lu :K (*) J L}<C"r): K 1

lrg o^laove
5L\x4- ot g L

: LL:K l
t{srncc LL(B) ..u J =1[ , ie L(F)= L, so FeL .

thiS rneou\6, ,t1^ak all, d ane vpo(s ef { i^ /v\
tis i^ L. €ulr ,rle a.lcrumed {1^4Js S q{ilts -r,,\p 6^oan

.,&r.tors 'r^ M, {4ne,rc leirn6 + 41^e C-r^ €(-A) fr A
a" .aot. No"s ,+\9r'2 tinoou' -(adt{, il^a.g tac, &\rrd' over L
€s { spf,*s orer L . t|grr,c*, U. f( is vrov''no.l".

$ L:K is ncnnl oLvlot M is cn, tr^fsrs^edna*R-
+2M tL,atl L: lW is aj.ao "r.ov'u.al 4!4i,oue&4 ttrere.' is
r1o vcaaarr oo\ M.,v( st uld. tao. A'{so/ it ii n,clg u^r€
IVog L:lA r lvt-:Y( r^.o.^,vla,!, + L:K n4vmar-[ ; c,or^oi&r
K= @ ., Mi 4I ( 3{a, @ ) , L= 6 CX//, 6)_- crtlao,,na a.r is
o- ocrtrpru. utb- woh 4 urll,iug. t e.xei;ses.J

1l€ idtor, tetrr}{d rtarvnalilvg is At4^T. t*. altwla kvrow
llok errtarsiotrr bU A aov { an Urefuc;Vtg po,bi+trrvtlist ar&
isowlrptr,tcrSo i,f 

-sr,,rrr- 
sBrlge'fhe wots a,r? ";*d,stirrgu.islnoiotg".

trre sVlAlt Sg€, \alB, l4^o& *Wrc atB \^.4stt, Ao'taivr.vphrisnr"r b)'*ry
4lrU iloe {o Or,rg *ilgtr, s '* ocdQt 'to qe,C 4C, $A eowrlta,tort
.t. au,borr"roupwsi,r un nN" dt \ +n rets, ailial,1 is exirc,U4
<^rhOl nonrrafncg SAr{4.

Gw^,r, oirry extzrubn kle wq+ ol,ura{A %^lo€d, ie iA
a vw$al qrtalfo*. *e alqgA.e.i& clcgure q:&c. l,aqer $*kL,
,Sr {ra.sboivtce , F/wid€s surh a^ e.l{segr5bn, -b4! i*- t(W ,$d!e



qftt

?o^Q- (/\IL rw4r^ eaal\ C,f,y/b'.tf* A- suitsalJe. €l&€r^6c'on
tlittror^r r,,t,al^+ ial^, /a.lrolr,^- 4 C&rr\ca . A uainivrnat vrlrlY,l.tL
q@;tsbn 'mc.UO\ a' 6irlr\ evtP, ls caLlot q- rr,o,lrrral cl,qsun.

D^.r;q16,fie e&t^bc{dt^ c€rd$^rlJr <,^ttr.sl ic utq4 fa}sb
reall.r,so* A,ol ,be o]r*roL alui",rltc eqrutr)ort Folaj&t
could notr b. sottN.a" b\& rcdjcaf.s (qp slaalt pne ,t,,ta.ts
laful) , iY wrtttvle a?p.'l<trb rt^oe tug v4ant* 14^,M44

,to epup\d0r oJer?. paiqrh*i"'ra et tea,- root6 $ a- Ffl{#retioq
aA^,- qJ.o eXpvOo'otra ir[to\'tirr.g f&e Yoots totalrln l^Ad
ralio,r.orl rralr€^i ts'ta^ta{v pp . riii - xv].

$Ve nig{itds 1ay\icl1 u}de kr.o,ln q )d^e. naUa,U-*
tlro i@&t c€.\lrt4f 

"Rx 
sotrtlng (qgadrrqlics,)utbirs ord-

ryorUb 
'rv\,otr€d 

lesggiatlu0 eryressdars ivurl,rr, rootsS
1)ur;cl^, rrrh*tsc vroc ru.tLlovt0l., "sa.Uis4;sd[ poqguoruiaf egua]bttS
Gf tdAJor dn4te,. frr X!^c, culatc, d tl^€. ioottt a/rQ srgr{
alnd, cd is-a c^i^?\R/ cluJea yoot { *rlr119, ol,B,T w\o,t}
gAAik4 be, &,,t^^d ai.rc.n o(tA+V1 or,+c^lgtc.rzry ard u+rrrp+ar,y,

Sdfuq"Tl'h^ffiSq^ ffig##tr*'
6.Jhrie coet4t ie^^15 Ue ro.ti.,^d.l, -$'rnc.Fiorra * ,th,os"c- qf
l[^c c^^toi,s. 0!U stq,lL dl.a,!, qJ'{  ,(ac quartlc- !ai€c.

Jn, vrrrooter* *etvvri.ndnq\l. Fer$ ̂ &aliov'ta 4 toots Qtc
re+bq€d ua+ tleJd. arrborunpVr,tcwrs lprilnO late. q.wv*d,
S,LW) a$d,- erfreooioua r'1 ll^€, 'r'ooks arn reptard- loq
irntBrunndiqfe $el^dA. rf\^e- {s^da{ €t^fct! 1^9.rlv?*!\ /el6&e.S

.suloqltq{as oSti'*. €tou+ eL pry'zy .r*o.jr&,u,l do tvnfrer^ryredtefe
,hlds.' -Ilut,r if L:K is a' .t&td er&emriovr- (\^Jhich ole
slnull tnJnce[ri.rrorra.. aA!u,r4^e. to loe. {anj'lr), @ eelal,l
orroup , F(uit<), cor,roistF of .tl^€ {iet4 astrcw,otf$s-trlt 

suclr ttrvri 'w,z eren,e tis q$ K tellt'o.ia, 4"X'e . 4Uc-
6,surpoSitiaa, ij at cD\url€, fu,e 6.r Positio^ O! wts€S ahd
'W i&^h\I\ qnit i,,\r0€/rspa Afe InP, dovb\^a l(t^inq4.

Na|t 
-tg 

tGK is qpnarafod. h4 Jow\p- Dd t4,r€.'
tuks o{ o, p.U$,rpyM^AI 3 Oer K, iHi cr€ar l{^als €Le$e{rir
4 C(L:K) vr,trsts pr',vurt- tt@. rails Jinae S (s 4o(e4.
Anlfo/sel^t / rtic a\ &e rwts del€/tv\it^E6 t4ng
ounnnor$vGm Wniquet{, Finlltr{, i$ LrK is o sFribti,lg
$ntd airt€,nsbn &r 

- qr^. ired#{fbtc {4ol8u.onn"[ot, 4!4 .,
&W,s *rsu.lp octs tf,ar.siti,/cLr* o'A /t1{€, '..ro Lcrl€{gIgl

tbL uje €eb up U,c' vddhic.4Fl^lP taelrr.r€€^^ -eubqna.rfr
anlt ,rrlerrudiae tt€lds. NobtB Ctnt t{na,t ,lt^c 4 tur?



C4,9

6r"." bfrtc,e.s. Gr,ravdnri*4 suraq$oups oild. iawmeAlaf€
-ft,clots sirnrplg aA sul-ets, ,1^ge, [s qr,'r' ia.@rsecJciovr
iv wret) operari,"." de*+*od- o* 4^9r^,. \Atl^ilsb {fie'

sel-urise, r,r.ni,out {, sula4rcv4s Dr $da$el& u€t v\ot
b2- a- sufaqp,ocp * s,.ryA'alot , & .4^rt45 Yv,tt.ridr€l€ls 4rr,,.
ttae slq,oua ot sutap;e,td Ar/$atu\Pd bg l+te, uuvtiovr
ar'd 6)L kUi'S ,Wc,' :ie!A o9 *t^c-'n.

t\b.rr qr'1,tre, ? 
-f"r 

tt^e ta,*tie { i,rtar{ard,idfn
{i€lds , o{dturcd b$ '.n&esiloi^ 

, artd' srN,ti'tqr/t4j eS *"
t!/e- subonrcreps . 6,rei q.l/r internnaoGo€ .frqlgl Me E
(so u:M:,K') XIrgr", 

-rs 
a, sula4wup l'(u:M) ol t'Cu;rc)

of arrlonr,vptuSrtrs fixtng rt^a elfuv'eluys el M i 
'l4tis

af, sha.tl, eA)L /v1*. A^tWe,lA, Qivc*- d' sul.af/au{o
H st f'CL:t<) e w:o.+ co,naider r?s sef { {.t>,ed
bt l5-, uot^tcln vtirgl.,* €a4,"1{ le \Pri'f*eA {s 4or,n+ a,rl
fu@ftvudjo,be -QieLd-, U?.-rkA 

^*P hane tub oFratlou,s *: }*G
a.*rdt: &+Y ar\a tl^al ate 

'eaoilrr 
.9^' +o \ae

/W€3 uretrarE M-.l lt W HsMtt; e4\p,vollerr'fr1^l ,
Ms M*r aAd H-< Ht+ J* qprre.rat a- palr o1
vuaas (*,1) Watan to(lit€S u'-*1^ /l^As p^pe,f{g
is ca.lfud- o &afds cor<stpoytdrnAe ( sil^re J,t^/is
ooqa *1^c {4csft. €xc..r,r,qPE- t" 

't"o 
:Fi44 ) a/^4 is

q spe^.,idl, eoe' of,'a,Pod. q 
'a,{;'irtjc -ftrvrcrbrs

beA.$eQl Cateqovips.
1r^e t ^tfu'atuc*t*oL *Wr;'r"*;rivL 4 Ga,l,ots

)fu.rr,n1 gives v\g€aaorg q/\ot su1$oce^rrt oo,noLiFroqS
40{ .l1e.e- v\na.Fs 'tro lre l.2i fe*!}€ or\d- \tpv{re
iip l.o.lficas e+ sulodfrq.r,F ;r"d" i.ftfl4€dia-&,
ftelrs t! lze-' (duo.Ug) q.t*vals*. Lua tu,cu.l /tae,n
etgQ,olv o\-r-f luoude^Qe * ff€\+ *1^rt15 to
inle$[grlz i^€. .6bnrchrre * ftelcls.

?. GaIDb e.l(eusirl4s

n^o GoLois e{re+wdgte G twe abe{
a, loiia*tb*t at^d IIR- ,9d/sc eLo-cz u.p/ wdd^f c-h-ecic
for ftfur/e 4s af il^e g'^o.g,rcl- +'e.rd, iu-e14. Arn-
erlwt\sirltl" L:t( is saj€|" to loe a 9ra.eo!s extzemsiovl
tf t'(L:r)t= K. (,tJe staalt st&11l )Atg.k-$;a. +t^i€
UdlDts erf€/,rsiiov1 tlv.e MAk c"c'fi4Pv.da',t\t4, is bUlerttrre,
qmd ar6 tl^oi, o- {M,Le e*ar:,iJn t.s Gal,ots 

*;€S

ig is Ytotnrua.l, o4,\d -sefamalAls,



UfA V9ce/.' A, lflrwtura' dttE, Cp W. GiVe-
K, L r ?,tte*! s€"b e[ cl,isb.rncU nn/ov\or^iorptnisuls K +L

tt u^a/$ .@ o\tq L fu ohlptrw'.se, Ine4e.
?}Q,nesslo.a ar'tX) + 4tar(x) +.-.torlrcrn(x)=6 ar'Ua,r ct;e L
Afid c;: K+ L d,is9,'lLc,l, fu ut^cl^ l'r. is teanb. kg clrnase

V€ K {or arlrirrn d,C)) * an(y) AlLd 6vabr\^rrv a-
tu)sJ,ioa bLCL(x) tto363C<) t.-.+ bn61o., --O arl^€//s

bl = fal (0r,cf) -ar,cv)) r,^rhic,tr, is vr,o'nteLvi.ql sMcg!c^*O
a,rnd otrirfa"is stllf,@r td A .Mo su4g*ed 'a^&,iil^c$ ona-

t{td^, uoMo rtut, b.-r oe sMl.ilort axa4trruilt\b
fste,.rolt PPio;3; &re&] ab ,nnat sh"+ l4\"-o&. if
L', K .s q, .?i,rite Gatis; ext'ereailo.n 41r\s)^ tL'-Kl = lFCLtf)l ,
1l^ar LL:t<l Z lfl(L:K)l &Uo.^o ..,r^r$€dfot€!S -fru,orw
Ihe le,uwto, A$i efs,vt€rlrlrr4{ (,.\^ca,tr a}gdara'; {v*- otlnor
taequrrt^ikJ uX-g a.vtotialtr ntr,lldno.$k$ arqureuoal;. IU
ilr$ aln ft[outs {'!ta.b tx *S fwuke €a<tauurio'r- r ., ,
L:K a:l,'d-'suramuo H k f CL'k ) ue.,rrottc [Ht:K] =LL:KJIFII

RenaiL 'ct^b.t. MsHt i$$ HsM+ uit^.s/e
L:/VI:K a^d, Hs RL',t<) , L:.K lrrl,^g a+r{ tfiw,ice).
ex1&A.bro*,. 6owt t1^is altrt. 1ttt,4 orclor-vcrrersilna prsrpr.terAl
at + an^,C + tb -0otls^ls eaoi\rf rl^.ss H<Hr'rl MsAA*t,
1]ts gtrt o,l,rd M*: 14+ t*. =lh^ls qe v\,o^N.e

fUl = tr.:rclltur:t<la tu'.r],/[Ht*{: K.] = lHt*l
Jo H 9*{fl a,rc 40^i}€. qlnqs od ,t{^o sar^ €, o.cdsr
ol^d @N t\P${€ Oqt^AI,.

Ule, tlruJ€ ,t{^ss .sv@urv\ ,\^o& {oe 'fr, 
"te 

eatcnsias
Itne cpuaQqsi(e D&,t{^g aaloq.t /\^q+s -. or@ q]a46 'uur,rcL \s
aloarp 

',{anc. 
id.}aneira, te. H = }'tt+.- 

11^e, f€suJl*' et dlis @\t/.st- vr^o.^A be- €}dc€/,Efud
(r"ruifln, occaaio,ruct0 Cf^^ioe,) \r at*rooJ olQilotu,in el&€rrsio'ls.
tra {,ttS coar, Iryf-- pn€cdn^g 

"Ea. 
tlc breo..Ls d,nur',t, }2\r#

f1'/\z cral^ns qtorrP wro4 bl €iv€,v\ a. {opolngg call4d
*1^e K4^Lt +op.\4gqJ ) rendo,r0ng ik a" cortrFcb tto,uaar$
.tobdlLt-di,sro,nm€crect {ropq^ett.oj- qf^}r.tp (a hef,tindg-e
g€s*t- in otakn &l*,. cj6,e.d,- srrhqrcufs are, €}aa.cjd.^t-,t{ms,t 

of xtl\e. {orvn M* .5.r [A o.,,4 Miervled.i,oie ,&'tfd .
a€ op€tohsn +{Ht-{t+ -6 +1^s,\ .lV^\s bpol.oqical
-Cl,osur''e au d t1^€, r€s\^r5 gf f-0"e€ Ga-lous 4aeorn4 qFo-
*14,tluq$ a/ir'tt "s.^bguo*p" vqtaced tr6 "Cl,osad,. sulo-qrotr4".

\Ah uuilg
&ot"!s iff it -6
A Gralo'[s u*@nF{en

skill bo sllptrl $^gh q, h^itz exb?r/t^srp'A is
v\Dn4{a!. ound. .Wpa{dole, a,^4d tho&' f"c
M= M*t {rr aILtr,r,M -We}dE M.

Gq.to

&elds
is

is a,*\



G!o"tl

Ue, shall do &r;s bg dgoit\ 4r45o4ltoQ\^/isvvrs.
Ik vrtttsY Loot<.-a$ar" o& vroTnna,Jitg d^d

SepandotlkU . F<ttSV tr.:e .st^oss X^e s,*ae Y€sl fg o@v&,
novrrnal, Cfas,^r€s aD eV, d.b' d'J4'^E el4e,nsioqs b! q

t(2K'
irr, otarrh M:K' is vtorwr"crl s,uot N:f.. ts ,tl^a 

"rovvrrct.l,
c,{nsun- d L:K tt^o,rre is oL vhaJp (.tn,ot .raruar,wt)
er+e^na;r,{ r,hc. 6iven ovrc.1he, Fr"o{ t qet& J is vvurct".
fh{, S}"n€ 4c| ba,lfan€. ttltrqueme,Es cfr vrovwrof c,[^s.\sr€S
&U^uts.

d,p *:ru34n ilfr
dgtoer^E dI A4/r9. &a.f.oh qro.rf Sernatiq o'rQ, -to ,{l/,e. dtl^el
Cic- its sa^4a\Ci,v€.) .

U';.l',er oxJilrltorphietr,r,a of a. \^o.rqe &e4l:,i-gv*,
AAIK t ort)^ tno,rv'rno.l, e,lzbeiaaio'a, N',K is iblai\isr.d
(ie c(N)=N- $r cr€ f (N\:K)), f"t 4osr ,S^€ vrorrwrcr!
g\c,urc o& qra c^xt€.naio,A tJ-K is €6s€ntidl4 lbs
rytatE u4aarlqr a^Lh$^a/P!lisvr4s oL \ottq*t €xtenala^,s.

Na. aht to shrtrr ,rha,b 
- 

lf(LiK)lg lU.rcl r.r,t{a
e4udltl$ tf{ L:K is tno(rvto,L qxd setprclale. f,C tsXnerr
orr eaaq orrouo^^ gt {1^c p,rcviorla grzl$a ++eX ll^B taoppp*s
Clrr,rtnc 

-sutte 
cD';A i$ L: l( is Gorlocs (ic P(L:K)I= K ). fr, arr{

iT \t425e ca^dikiota hotd. ery\d tl, is a,rn iufunr^*d/iafR
Scl.d (so L'.JiA is atoo S4ifs,v4r'nsl and s'poroude) l6€x\
P$ .th& selY€ a/S^r,1,i0r/\t [cxmise] 1v1rt= /Vt, orufLcrirrrg (,r{,e

' 
Lgb L:K tae &nrtc and *p,xo,ld* atd. k,t N:K

be a. y\^J{,tcl €A4p$sio/t 
'coyrlaininq 

it.- Th€n qlpr- atlc.
b{ecisel* n2[L:K] dl3til\cr u6fiiruorphisu s L+N SxinaK.
Ua qkdd{ ktmrt rfie roult -ts. Ut< srn?te (ie L=KCsr)J,
so 

'rVS 
o 

-covolta4J 
d ttnq ,tlnmycm,{.t4^O Ddvuftife eJevuentl

hrt ole ca/\ afile i^d!al\\d{* o* w. Chse oteL\K
so its vryti{ii^Ol, bo0ft^artdql Sp$rt irrbo . oksto.,*cf
ti$lof {o,g,toa5 r^ N-. 0vre ruab 4lrr0 show [ereleise I steu.ratb
p tog-tt o I i{^nt kIe vuqrs Le N ttxinq K aN A^cil
tiils covrrbosib il ilre Lrctrir); rc I vt aro- I<Co.l -) N ,^lith
llrc tlrK(d)l 

'Cbu 
ivrAlotio*) vrla+s L+N fr,lil^a K(or)

Clpt'cUA U L: \< \s ivseGoratotB 
' 
i\,c- (botl ot

f4^c. h,\i/ivnaL " 
eol,rtn^,owuh! Df d, 

'aJltL 
A ,k W. dfs6rdb,



T L:K rs
etni 4"€/Al5

nntr Utoff,r^Al, $v\Ag 4 XltW
o{ L ouJsr^dg L

9.!1pgrp-- t{^gcGl^car-l",.el?pere..es ef f CU:K)

a,no(
VdKe

Go"tZ

W\O+J c^,;U

fnor'.aaliQ) o vt L: K

Ue aJe naoo Lv a- pcsici,orn bo fr"a o u.lr alh4
vrorvrnortitg is L^l/po{b^^'r 'w 

GoLroiE' 'fhes{a'v, b4
s'UUa6tng x1^c. Gor.ois qf^tu{s .\ -Fov\it€. WxoJe.'
esrAetva-us rn re-\o,kio* {6 ,tt4d€ d[ -{kenru:.'otizua.l clr,6rules.
QFarralDlUq$ c-ue. -stta-0j- not scrrilg t'*r/V^gr : o.r4
6.@\))t,b iS 

'tx1 dol^^, Ar\qrdoro.Il 56,1L. AS orrr. wnq{&
VWIO queSed , lte. &ru "nntwL 

-,,no 
q+pie4 to SeU e.l<ssLus

aS o. iQEJJ,fr ol rhe rehrrla,rsknp urirt noru,rel sulogourys ; coa,errse)J
roluldo" qryeufs ueie b glen, Waua,4a lan'r .llae'>vsr+ .

t<tgt ,'n uroQA th€-easg [su,,na tge{Sipg; S{errnrt p't161 #uf.
6r L:K arr,.q6 q(@rrl'\o,^ wW \,tb*e&akc 4r*14 Ar\ a.aol, tet'(t-..K)
4* *" (.in-)r = ?-t/v\ttS f(r-:X) IV* sca^d. palr o!
GafoW fllBoorar tnptrl {oUaus teyerc,ae] :

6r L:K firvt€e vrpt'qal alrcL *pralole anrdt l& arrr
iwEu*eAia.ho' fi,etd , l/t:K is npvwra.l' i{f Mt< F (L:K) .
l/cl,el,Ielc Ia(MlK) e |a (L'.K) / 11( L: /14 ) c^rltgre ru.e.
naglral. q-rrnbr,g4,u ^vtla+ is q:Ft(t:I<)-+F(M:K) bg c,'*cl^.

Ie S ftis &r,\qamA! rnelo*rlaastr.ip t/€If,^rer^ qro,q2S

4- $lld e&rr sic,w aJt^ic.t& pnuldoa .fte r€a-e. For,ue/ +
Go.tds *l,teorry '

Ncro teAg d^op ,ft? coudjtrbrn og
qud sa? gt-t i'r*, {P{^ r Ct Snup ,4^erl{
Tq.,[<c N:K o.. nArw\o.l.. clbsure 

'aAd. rq {lie- 4neAwr^A 1g^\b
d=r(u:t() ,}ls Gcdrfis

fW theoverrl. {oil6,

qmup. Reca!" vlno'F $e.. cnrcrat qradc^l. is c,vr&r-tr
"Ko ! F ( t*:61t = K arh.are {t) is ,(ue ftIptx;'.uE 4alois wro.p

L:K. Pur $=f(N:L)SG a\^^d
(Ms \s w\^ors va, !4 m o$t + sA$aibl€

l t lorrt  KgK"SL so G 3 G. ? t{ Mo(gov€^r L.,K. ^-s

$r rVr- q&c?wiovr
Go= f(N,Ko)se
Qc,HptsI ).

&alais b* corubnrr.&isvr a.r d. hll,rg vrpvwral , a,.o is l4^€.
lo.r;etr- ea&Ernsirvr N'. K., sc bg. .tho- S4o{dl porh tlr
l'tnc' furlotgz,^enFot +lttpne^'vt 

-HS 
Go . Cowerieetr* , li/o

H { Es G o.{d. l* K gFs L te- x^o Sxe& {;€ld
(i* $ae ercvemsilc* N:f( ) , so u:F is norrrul a,hct l,urce
Crabis @hf,,^^ €, K.E F a.rruL so G"?9. Tturs G. ,s
lhe, torqOv Subq"rc.,up s[ e r^:!ric,tn, cnnn0rus t-{ oa o.
norrnc.l' suloqmup o{ 

'ib 
I ie G" = NOCH), .trt're. rnsw..rtiser

o$. ln{ in G. Ctear\5 K=Ko gQ=Qo= NC.C'i)€) f{SG {+
U: K Ls noryvrcd, .

Hour do '^€ sa{ iru thc- toan,g"aqp 4 qtr\$



Gror\3

,tlneora.rr r{Ao.b N;K b )l1^g (nv{^oL c-r..os'rre o( - U: K' ?-t^d"it 
M;K oe,rc ,rtov"r,rol alitt\ LgMsN l^"ett'

nif.lri(l ..rou.ld bc- a- qnvnro.l s"rJoSoup o$ t"(w:K)

corl.bo.il^.Lng F CN:L), oriA o.otrls/seLg 
-.aff-, 

P( N:L)

Aonblns Y1o t^ovrud! Srlnqvou+s a[ It (N:l() . (ivcarr

""1 
vwlraal qiernsipn N':* coqbilo^S-lt5: N* i=

^1rc. i*.bers€c,tic"rr. og Arc -4i.^€*l3s- of 
-l-r(N^'L) 

i'a- l'(N/:K),
rllwesrcx,vrAlta, -ts {^e- {o{t l\^ol- N: K is g@ v5
ltae "'cln{.rgZ-bcs' o+ L:K.

tO. 6,irnq' R'elts

We alo *p.r iw a, posirio'r" to ctolo;tg fiaits' ftelds
o$d. rt^eir- Gaf,ob S*"fs. 4qg add,iwze gfr"'P 4 o- {il'fi€
g.UA is dh.a! l1^9- O,ot p lt€D'{Y!tl6 mJJ. a* d.sr g^tut\! P(vQlJc,l6"

i-arq'rl , )ite u,qrltlptlo.tive grdlp is qScfic anA- so ts '&e

efuis qyoutp 4 o.^ rf crd*rroiort veJc";@'rr '$"^ite fcelA;
ttoqrs,,m' S;i6e Qi€tls 

"^d{ 
Wt to gyoq.P @ its

o,rtvilo,rtton to 6s.ls-rs lh€ovg 
-sirre 'l^e;t raaldY 9ntot,.Fs

(h partioulara ttre anal4ttts o[ &te slecnrL $o*Pr
rtle ot4hoqo*oL S,'ouf or d" tpC, st6r,ttpt€cF? Of"":
Drsvid.€, o" i"UsA,r6)aI popodaon o{ t+,2 $ai-re si^{Pt€ g'q^tr-' 

We Lrar/e ol,,readu Yua^|,e, n^bsb 4 )l,c- v?I'e^ure'
oberv*,fnb,as torrronCs 

-{1^€. 
oLooliQicari"n 9p Sniip $dd€.

IW clara"atc^risfiC (t't€ srfitrdr€st vuttzvJrcl- * YIlvrA ov\c-
fra,o +o odd t r^i,t} ts ib*t $ to qe z?,rp) rlurse V- a'
pti-€ ("xor?jlg\ 

-arnrt 
so 4Jg hrytt€- xne p-ra*tr-stdo$44, P*

ocdc,- p CG-ajo. sart 'rln4t,ts A is.'rd€ P/lftte surogi'eld
cf ar4g' SQIcL 4 c*wroi*<,visuc zr.rc) {r,r'g f,:/\ite +"qtd',i 

o" j-ecuir spate C"aar oI d.ivr,rgroiorn ̂ ) 
-over 

its P"l^e

Xff t *f Jffi 
-Yn-,'Y*f 

ffi' f".*frlH.iF,,:
RilpdJL {hgf rk€' v\^a,p q:x|.+x' is ut st'ilov/orPt4{4r

4 t&J*e. {,ia!d,s a,uL so, 4 ,^,e-. x^id.< o$ a' .f"^iFe' {t'clrl'
A,i h .$irwte, separalote^ C@ indRpd apvwtal) eJrb€*rsiovr
K;P d'its pntils srbfipLd, qe ft(K:O. trrr' {ar,Y n(K:P)
is cgdic r^tikln" qeriecaff q.- 

Bu efcnneriueru, ao, lp )&covrl app\ied" to {4^e
,uAntolEcmve qyqrp Rt : edeu,{ e&;^€^t xe K sa.bt?{ps
Xt-xt A, ar &- s' riais p"tqf.*^a{ s$its .q K ( since.
iv can "*iu hgle + disbiruE voots) &ld K is o\ea'l\l
the spgiua..{ e€hL 

-tr 
;t. I\,t porviculo.rc P is 't,rn.e

se{,lt$.,<t ful &n 
' yP-1=o 'so (41)t= P. F3P it

i'{^€^ ;.,*"1 ar4d t1(K:P) ts qgaic ara gNl6l'eA
hg q tepro:v91.



Gu,l+

W vhg ,xa,tAvy ol, sp0i,Ur^g &"ldS ru,e- Vc;.p, prowd
,1/\e. urfuuenc.lo o{ lVrL t""ld-o+ otder F'. Jts e.tdstance
[s taor...: aru\ €A.ql WfSe.

'X^c e$€ re,r;a,irUnq r€$rfg ,ftr rrs is tVc.f 't1,^9
WttltilOhcdkte Amub a$ ; #^ire, Serd ts q3clrt, a,a is
4ll,,b.l ltaa*W su69'ol6 ag {'t e twll*litet'(;an'A €r6up o$ onrl
ttdil. 1Le, @ 

'o$ 
a- Br,rnne--qtouap G is Xae. s'.,vrall&

posi,tsiye q*tt'lrlx'r e srrrln" t4^o& gt- 1 for aII ge&; in
afinih,Ad4€,tiart gv!.r,p M"-v t abca4a ar'. eLuv\e,^L <^r\an€
or&t is x1^e. e4ovrut& Lgerc|5€; a,lso a" epvt@trcta,utPV
&. a ra,onAacttorn._g6qJp1, to d g(O)=le\ r4^*, AbeUbii
Afclrb is n49nt Cr\lClLC.'J 

Givi 
""'- nn*e Av.oup G< K* o+ )d^p tr^,rltiptl,'atiw

gnup o{ a- P;etct wE n=-lGl loe ;t5 crrde,( atl',d. e=e-(&)
ts ;Xine^nf . fUer, xv=t $r xe&9Kr h^b ,il^is is a
poqt44Ar4/iat e4uqfu alil(A aJt /uosE e root6/ so 9v-\ ,. .'br,r.l; 

c/€ott^I ein so e=.yl. TtulS & i< e4c)lx.rbrltlgP.bel4fut'.

l[. Critprv] r a  -  ,  t r  l l f  *  - r  |  .-tbc inred.ur*iothW i cr"rclpbon^,t{-
r - %  r - - - r - -

{,tJe. .snd.ff nouc t"un t.'o -g}^ff\e, " pfcn€trc.cr-}" Gc
*l^€oq. llb^V\a,YQ, ftrcryrerel/{J va.c[ t@

rr 
Gcr-l"srg{,rJe. .gnrx.ff nouc huin- t,'o -g}^ff\e, rr

C4;{A,i i^d.05 bul L^p'w giuelr rao vu.catns $t &l"ru illurq
trhritt*r * gi,/ei^ polrltlDnubt- is ,t^" {2(.1 iyvdJrciJ*fv.
1@ {trst teUgl+ is aleto Gg44ES C.rri{,r, R=Zorrnd, K=@).'
l€b R be o" runique {cctsvtsaftb.a dnwroJr.r,t a/tc[ K i{s
fr€hl. qg Arac.tiov\s z ftntur ori^l polfprouaabl over R oJnid^
is irprir,d,b\e ouer' e ts ali iaredlcibte ovet X texfgggl

Tl^e sec6v\cl, @u.liwa, is U,lJen,6SeusMai*i crdtrviovt.
Giwr 611 pofid4lo,^ Id!. {Cx) -- o6xn+ .. -+ o,x +oo (over a. UFD R)
u]hpSe coc4ftoi€iltl t^a.rle nA oovr^$.on {a.&of ( dc. fl,re,,g
q$r,r'6kz R 

'a.o 
a"', idoal"), cnd. o- tr^/t/l€ F irr,. R,

6\r+p6e Ptarn b.^t p I a * (os rsn-t ) -ard p' fa o .'Tirterrr 
f is Onredgr,r,Ute oer R . Le;*,rlc;eLl
F'^dllr{ ute \rotn urtralr is essentiqJ.(g o piece {

fnat ocdor LoqL a$A ib o*lg usrlcs o,rrel V. t*b p loc- a'
FAkp -arrat {: 4*xn+.-.*oo L p"f.f^".riot ovor L t^rittr ptaq.
Leg f be klne apys6povrd,lng ovor Vp \twdar
Ine qunkterr vrraafo 7l +Ep, urtan5e o4{,tcieelfis- a. a.f,e
(Cr vrnpd p ). 1t€M" it f is tred,uc,alAc orer 4F , so b
{ ove( V LV* rnob &,alorsclr,l ). [aar{ Qfer"ifgl 

'

, /Vlo"ty Tvipo q,u6fio"ts -o-r1, 
bdreflov\ I4^sse I1i&

(g,ttttoS. fU is o$ Fo/'tvulAf t?la,oarr€, bo r,rs t't^o.l
f(x) = y?441P-24.---+x'+x+1[ is Vrry'nlucilat otq V bilA
ir,rttl, A) f* p Ffuru€ : a+rc*J Ersenstem to fCx+1).11^iS



Gatr-

is ,(ne Sgotot?os ia e&l44gSde$ o$.- oraLo.t p- ̂ Xts -
foots in G d,xe. ,(lns cottrpl€r< pu wots of u,vr*tg.

M,ove use d1^dt*e 
' 

Qng) = TI(x-r1)
uJhArg n rtrrns ove,r' *1n€, Svi,n'r,[6'w nnrrcoEs q-C u,vdbu-
ie d,r,ose' for arhktn v\,o r'@.n--Tg'
qd$.1t^€S glcc of ,&o, {crvvn 

' 
€vn di4h (n,wr)-t

Atid, € = ct? 2tty'* / Arllo[ 4h9t&. oR" qpCn) of ,t1naa,vr ,
col,,ore. g C pl' p"d. ..- p.*" ) = p,o'-t(p,-l) d'-t(pr-t) -- - p.*"( k-l).
f{oh^€, AAo.t xt-l = ilat,, QaA). A sbrq,ig\rk$o{.ru.rd -
oa$.icoJcio.a o{ GoLox anii^g ur 6 (a), d i@l
Slaours l'ha.r fiJ\€, cm{f,iqie$ts 

-q.,\re- 
vU}io,ncrl ar\d sfure,

ry! ivrcdrrcLb\e, 'fadnr 4 Q. Cx) is alo ov.re- o$
x*-1, fultss' tc,'vrnnvro., sv\otrls Ywrr&, /lna- cF€{4r'cie,rn6arre-
tn. fu..tr i,^t€q€6. (r)€, a.ir\^ ts s\enrel .t14o,t O.-cr> is
iredr,t<iute 6'tc.,t @ Cot Zl . - -r ^h-r

C"Jiaor {*r.st n=pk ar,tct p.& Q*&*l)=Xt-P +q*(rd.
Nor,^r Qer Cx) =(xP"-t ) /(xo*":r ) g FG f,....#ix+r)'=xr'-lthr.ci):
t^.E. wcrrr' see, bg aln applicaJdp* oT ,tl^c. 'UDnorwigt

J'l^€Drerfi k1^oe 
* 

h*&) Vrao integv,aL coa{&icis^ts/ scnce
p dtvrdaA xnq- v\AJ'n€,ro.ro{s birt r\pk { a- cdotaowri"na-lots
q qll 4 lr^ wle-uo.ut g- (f ;ci,e//df, . trb"r w€. sir!r+\$
uur*tfu'oub l4n€, e.quo.rion

( xru-'-, * p h*_n (x )Xxr*-"*- t qx cx)) - ( y p"- r* phkcd)
t0 sPA tfrrcl^h )A'\e co€t{ cirev\6 o$ 9r.&) tr!^^^Ag \oe.
divisi-b\e bq. P . AS 5g.,tlno - 6p',\a\cu lt aocl{^ci€M$, *1ais

1s Qer(t) ='(81""."* 1') /(Zosr..-. t")= ik/*-l -F.
Etseusteivl'g orircrrion is d1ruan apptica-hle, rrrtt(lr. pvin^o p.

Be$ore. uX. trrrr"r, tD {'1^r- 3e{Ff,cr.I c.o,al. , 6v',oidQr
erhAb ftru: -Sary^ alaoul &e eAGerr,:iovr @ (a) .' @ C^Jtriot{
tp&ts xe"-l), !ta/vtd$ iF haD, d,oare*- Q(pr)= pr+-Pt-t,
Jk is cteartr.t {iv6ter nprrual ad" gpsrof*e, Sc .thp Go.l^is
gw'rp G= F(@CO:.@.) l/\dD oRl.e,r ecpk). ltoureoer its
elgrv\€^r\.bs a/e., dl-tar^^iv\arl, bq ,t1^0Ar o.c,b0on sq ?-,
trltiidn co/vr oritl,s \pa g +>€q 

- 
jor scvne vlt uJlM Cvrr,,n)=|.

1ro,W, a"e., ovtLq Q(*) stlcl^ v\Aa.lrs, so {4,rqr vuJst aJ* toe-
{^€{e. Mor€sre7 ,t1^t$ {or.nn, an- -,"1 Abaflorvr.-q^*p,U'/4^e
Ovou,p o$ u.rn&s niodslo ?B=n.

R; qaru.xal tt, Cr-nu,.sb sW\[ b 4v1 Cnnocrtnqn)
Sdoqvoub oL " Lln, ar\d, 

"re. 
.,urrr,sv sl,rcrrl {A&t it F X^q. rr.rhdg

{ ir-, sa Lhcr), iql : lGl = ltrn I = gJn) = d,eg 0n , ?hBvrpe
iV{otJcivS {\AaF 9.,r rS iWedrrr,r,tole Lererc;sc : attng:1.
Nalr Qo€l^ wte(16 (,ie nneZr,:ith (n,nn)=t) vhq,{A. &, aapresd,
unrcU{lo vr a.ba- p'rdrut vv\r...r'll1r c^rith pi"t l[wri-t) fD.
r+j twgSg:n^l, cr&inc& Re,,Bindor ltaarontl- "ond t As*ilt',"ttg)
aoq, s,ovufosJba od ar.[,b'r,rovphis"^s o$ ACa)..4t eo,^h €$
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coteicln, toLu,vr t^esWirlPA 4\ *1/\e. SuJaeaac€^/tsiov\s @Ca;): @.,
ltorJJve5 Ornl.f ol^c q{ *4^9.v\.

11^ rs te.7a) tal=if (@cilzdll = filt'(@(a): @)l= Ttcp(p,q)=q&il.
Ivt .[arf | (@.cc)t@) g U '4 g (Ei Upur L@ 1 s6va"<e- i"n
It*'g*$ dAi ule nalcL rltg.t'q; .^).4 nloe,ttun?J Its
14a^l &ttcus an loqloce $^d.t (p"rCx) is iweotr.rs.ilote,
a^,rrf" 

- 
its Gal.ois 6^r^rp 's Pbetiot*.

12 . Exwoclao,a c'9 rcots.-1 -

M* ,h* ...t& tlara- dl/etvuiulrgA )l^9 rnalelrc of ,lbg
ul@rirtipv. @LZlrz@ | .rrl,.c/.Q a is a. Cpd,m,rtive nm) toob {
L@, tdc t,1dg W to. .l't^e spU$vtg. !*or q xh-q.
utlnptY- a' is ourf raltio$al- n ^!ujoe^l'. J,n {ocf orr
b A is talJg ra6^g( u*'rilx1 : t* :vu.orq deoL ur'udn .o,rg;
$al* o0 ctrnararre"tstic aJhPf, ze,rto oc a s{Qcoic,r*tr3
t*tga pyiil^e ( >vr, , li[ do), b,^.u rrre, vua.11 aa *l& aeuna'
aeKsG.

'lh€ ,&sr fUing t$ d.o u*gn, t^re col'tap acr2rs a.v\ ..
qu.a.Yiovr sur.f,t 4.o X^-a is b q{o"1 a- pvinar.t$re nfr
nou o{ ur,r,bg' th^s is otl' erdna^rnon o{ Anq{Qe di,vUn/\g
@(n) t^,itaru ntoe,tvio,rn Go.lris oiout2 ,aa lu,ta V'(r)12 -e€vt
i,aividi"a" sune, it 'r,ra15 stx.eofut- @-4;tpd,Tlurs kttog xt-t
sd&s ',"-X. 

No^l tpt- ct be 
-an 

wh ,oo9 tf q, irt so*re
ejta,rs.ixn ( t^n ',uog ao uretl 4t^iyrk aq o( aA d.;.ol ana p"sitVe.
V poisibl€); tll'cl* K(qa):K kLaA do4lee d.ivi,ai,.a.q rt.

Nooc bafcin6 ,{^o prwe {aatlvUsa,brp,n o[ . n, are
Wtan.l ouArilIc,ls 

-o. 
o.rr\il KCU) aa a, r€su$t E a. qup{.€

o4 ddradci,o*s .t pfr ttots crrt{rr p pinae.. S*ca ati
Ar€n^ sFaAe 4e. re,lelcr.r,rt po04anniafs spti,t(in ,<fng
preoilceof -a, Pvtluitive nt14 - ala t.94r* ;u^ - voob 

"tir- ie-V, i  t-o I (x-cl1x-gs).-. (x - eP-b)), 'GrQ, lTo.rre
vtarnnd,f ercegiou.s t auld., f{r\itemcss a^^.L *porabtti,bg ase
il,rbs,rl/rtl0. Thxs {\^€ Go,lns gro,Afs a$ /&€5e €xtp,vrsious
uri\'\' be a{ ordor p ano' h€'v\r*" CUcJtic'

Ta $\r.ru rrpr de cov\ab^rck *\9 sftiHll$ ,s]€lnl.
oQ xLa o\e,r o, 4i€Id Possit t4S tqJ<i^g in v\co'ts 4
urnifg . Ug a{ioi/ting rsfts q un"tEg @ d..sucossi{a fl"
rsts: Ai €^Jar^ 6ta4€, <lc, horle a. v-rnrnnal exteusiovr
.^rifU. $Ocf,i.rr,u] Ca,ti,',S ertrrn ore.rr llae. prerriorrS SUxAe. -flng

r6r^.lb is .t'te sgra.htuag 
- 

$iirrl o! cxn- l)(xn-q,) 
-and

is t^e,,nre ,norunsx bu.! (?€stsl$) -too bi,E so ure tcu€
& Crrorwral,) sutocAcernoiow-

[rb.p couo'vJ.cr lr,e Gakis Birulps o$ .tfie €xtrrirorovr6
belueu, ,t&,e spl.,,tht"^$ Setrt o[ (rh-r]x*-a) omd e.cr,otn
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stoclr'. in lae covr*nrcftb\^ . 1hcse, $otvw a de'cttLa4
*arir,^nrc- o$ g{qts, 4 a[ ry G rTaruaal i* tthe-
pvoriotrs ottb r,.rin^ hvetir'n qu.outanl;. A Qroqp ,,ui/dn
sucl^' o- *A\^%fuee is sa,G( 'to la. sbtuJqlq ' - tLb 42,$ ts
4e XV:o.E 

'a* q<trtl6iritt, ,$r'ere4 tog aAioi*l.in4 raots of
qru,ft$ qrraln*ncots a$ ebn*;t}c od Cpceiotl5 inrerwdnob)
8ald5 G gou^A {o hale. a- -s{,rrlo\P, Gcrfris q''roqp as uel,t.

EryralLg, tt4 drg1&"e o," radicsler@ms6olt L:K as a
+irrire ilornrs,l Co$ArvesErictin3 to cthrotcarf,etisvrr. lrao,
s€Forrctlote) ̂ suloer,&nsiovr of orte 4 lW $tu K(ot.r..,rot"n): K
c,,>Wte q.-  € K(urr. . - ,o{r-r  )  -  for eo.nre pvt*res pr, .- . ,  f t .
w\d K(u.2....,0{r-r > l'rrl"t pr* Y€.ots o{ tAr^,ijltl, . A nad,iaat
exrs sifir\ r4ry;d" j\pV il€c6sa^,it4l ibsd.+ be o* xl\+ fov.nn
K(l,r.... ralt) :K4o,^ surl^" ol-.2".-ro(-. 

-AY! 
eke*tabv. r^rhftAn

's 
of {^odt j*r clsalL\ l'\AA a" solr,&k C.alsts O'.ou1r ;

I14€.' Gofot.S q,ro\^p qI a-rnor'aal suloor&rlsbvr is o"
ouohanb ol 

-it 
anrl |ytsrcg a@ €aaitq seat tc be soLulatre.

" l\oUr€ 
'tt^o..b 

in {,rte caae of sF Ubi\,O xn-a. elrr,rn-/
the irunlwrndiotB 6wu$ i,'r" t1ne, *rye//.tq ,&,R- rnowtnsL
nob s\fll t* .t'l,reir 

- 
P{€dtressrs b\^b olao i* rtre' orl^.ot€

AVND. T[is i6 npb- n€te,Ssq*r,1 fw a" Arcup to be CO.ltgd,
ibtutib: ib "^ {.ec.,b d€ft,^€s a" 

-sbo€er 
eovd;Urilvl call€d

ni,Lbte,mfit. fiG vrno.ior J&rotBvrls inatnn- fur(rtr Crtaqq {eotq
uiis'--g,iz t&\sb d q*us * oaar n=pil'p"st--.prdn is 

-

nlleove^dr i.tf itg d d;ieab 
'trodff! q avrou+s o{ ord.as

pfl,', prdl ,..., p.t' &Ad sctu.lalc iS ;t-' h.da suJa6ro.rps
i$ ordsrs n/h{' ,n/p{zt---,n/pru'. Evag ga{rp o{ ttant
oidlr lrroo sub6nu.p ol, ord€rS p,s'1..., prdr.

13.5dg$gg|9$-S4@g @.

T* 4anC ?eliouS gttron .$e *oured {aal O.
rad;e,a.[ eJr,@rasbw V\aA sol,rlcle Galpi,s (lvou+. (rlc st,d.|-t
t o\r) S\torrJ A+\9. Covuler{P. $< r,4ritln bre. @d, o' ltM^1,v\a'
vanll4 colld Hilberbs -wreorcm't9o.

- 
W L'.K be' Galais t;ith cgctrb Gsfris gloqt, o$ ---

ocdri/ vt *rtrtcabCl t^,r G. .Tt{€n 
d,gL salas+ts oror-ot"-..-o3 =l

\+€ i* q? fio. dotw.' E/8n .fcrsa,rr, ,S€L\lol. S4l..ie1g1n,
is"a r.i/i.l, 

"A/e. 
Cs{$grskr, tzf g=n, F,'cof ,...,p}=u,f..fr,1

and co'.ddlr r1,rc_ K-ti*fcrvraqr q:L+L (aoa" K-vecgccspaca)
h{ x'-r FoX+ F,xta.. .+ Brr-tx{ 

-this is a, vrnnVt,i,qj" U} QAf,
aiutci,,"a.ti,en" o{ d6bi/t{^b aUbv*ocpLilqa ct L +'!ilg K
cw\.|, rS V\PratP rloyltg^ \6i1 Ded4ki.rcl's tguvrnra (,9D. I,4

Far/tvdo./ {h4{QB sor€ ?e-f o.ritlr TQ=S+O. IuS ea.qg t\chrxk
iu'.a-t E= cr 6! so 6 s".A4tes {,tsrequirecl, F{qeerbg , 

-



Gotl
I.fo.,; L<* L:K b cgd13 of dAes. a (ie aa W&\

o{ cf,rarar/;eln sbrc tfb di,vtdr\g w auLd. s^rb" Xaa,t x-"'l
SgUs i,a, K. 11^9,^ 4x sow\a_ OeK-, x{-9 is irrpd,lciJo\e, over
K br.t lraa L:K aa sd,[Uf,4g field €xlBrrsion I al^nr\Q
BeL is o. ,rco'U o[ x{-OlO rfu4 t-= K(p) .

W e W. a P{t\^i!\,w n{n oou 4 urdrg iw K q#4
le? r e^l,r.ake- w\9 Cralai,s g'loup f(LiK).Then eetdc-..et-'il
so e=p7pt o,,rd&13^= €^(Ft)'{F^)t isir'r, {no lei'cet 4r."t4t d
fa(ux) , ie K. Ttc udnir\^al pol^t4rA/l^iot** B otivldlsxn-B
h^,b t/\dr ra dgtr,nrl rnrobs F;S;--- ,gt"4'(s',rre B"t' t'ip);',
so it is x^-9. ThB tresulb &U!urs.

GVerru anru CXfanSio,rn ts'rJAn so\ulo\p Grofrils grlqP trte unrA,
brr rcfi*irao, dnc 6e;d6 qrhir,tn d-oruonn&ralcs sotuloitiblq bo s'an
-ith 

'cgcJ"E 
q*otiaa.Es a$ p*,,'r,re otdoc, wbg e.esurme.*ib bo

be cgcl^a. uJ€. vroto v€qu.ire si'nrp\5 to shDLD /ho.b a. cgc,tic
€fdznsbvr is rodj,cAl,. N\^€ce rcds c$ r,,rarilg a-,ft
wli€6t4g iw sou,rc, terwr crle. vra.a44 a.$oin" ln^oa .l\t\9'{9-
afiOL iw sttcczndnng te/vr^6 ctx\ol, {"*it\c ,flnrz e4ue-rce- once--vw,rc 

: $ae. ovQirraf el&ernoion o'{L {aor,t bg, a ProFeJ "rl"ed 
.

O$,ttlo taa,t Wh, buf ,^rg lnorl€ arcomrmndorkcf &o! iv\ {ta{-
&$,adtiott. Each tYrr.#t is ,lrcr^) oxL €xtz,rnsion e.ittaor bg
a' Ph "tou 

o{ u.raivfi , or tog & Pfi roou e{ sovrneXd,",(
ek-.' iw {lo,' peiranr*, bt pu" rnoots { ur i,e9. -Tt^as t1^€,-
$ivavt erceruiolt is ro\drcd.L.

flls eaag enouda, to qhdte &r,rl* fvulfae &" &€
roots o$ o pot4monriAL e4uotio6 d &6ree, ab vt^,cb fotrr
as rodircrl, earlr€ssio"rr ivl,np c*ff,icia,tJs, Sltlna€tru..it .
A€ts a- b0c eaious udcss go* urnatce o-- .ps s,lEstitrtbrs.
[p psrpose 'ts bo unaarsbnd dhq if utorlcs : hpuc bo 6[6
ir is'Urln, .iWU cq,lx^^la,Eio,il.Lt& uit claaul^np 4taqjr or.rr
Fal4$awnsf, 

:.s 
{.tlc, fcrwr x*+or,-.x{*+- - 't orx*Qo al.d

ivrcclrrcibtp opa @.
ths G,ollb alqr+ mo.q be veqard@, qD or" &mnsitiwe

Der,*trdatiow qylw iw ihe r6'ots. JU -E *tr*rs ov sulagnu+ of
5r^ ibel4 v\anin4- a- sqlcovovb of tndox 'r.. 6r trr--?- ib nusb

rtoi:nn" ,oe (ti,rscrf,lb-qoqp o0 sidor') a; fq n=3 iriser$aer 3or 53,
frr n=+ ik is- 4, 

-y'J11ri-1,(3c)), 
V;ll,(tLX3r+) ,(rlXu+),(r'+Xls}

),, (*rac{iheclxatqnil+ o[ ordnr 6), Aq on Srt.6'r n=S iF\^a.0
o$d'{r 5,l0,2o,loo r tlO.-The 

$;nb sda6oup 4 S. Ub,icJv.- coruoa \r w6^d \S Ar1:
r,r!,.ulr ls its $*9d,,fidd?'a"a,{i ths ergr€ryio,or 5=Tfr.t6(i-dj}
{^those, sq\rnft is i* ,t1,rC txert ticfd O{ t4a.3 *.^rhnk--t0"+



qq.19

altd. is lv.rzr,\.e- nati-rol-; \t\^dazd sr.ritta sorrae- *tv orv-ce) 
qq(w) its 06 o- rahipv'ix[. '$r*rctr'an' qr tl^e- e{€tcr,e&\f;s.
ff 6 e K *V,e/t. ttw dg^r/i'tr, oQ x^e, Gaj,ols grcu+ wu^st
W,N;J}'-. ,fte roots e^J€^^q, 3o its,ur,tsv leo, swlc6vo"uv o&
An , lArI; rnot otherr,sFe . 

-Eb 
vs )d/er^ a4iot'^' 5 to K .1|^ria

sptits ,ll\e ryAoilxqhV.
troc ,l1t\2 Clrloic ure, arrp- vlptat le{t ut'*ln a- ogc'lt/-

G,oJ,nk 6/'outp q{- ordtt 3, so a,o \* t0:<' prearlou.u sdrion
glr€. wqlAL @io-r""rr, OJt O- c,ow\rFt€L au.lce r€ob d 4J,6t-J,
Oo,\n, Afror^ O s,l.ibald€ Otb, foob !f noc,esea/g. 'fhe

e^l&*i,orr n^ouj r^oo bgte dtate, r.rao to 18. It- {1^e
roott a/€ cr,B,T uJe alt"od1 kuou, o4tF,+{=O/ & tel/s
eovrAid€r X= os+ atp+ c.rt,y 4 p= cr+ar'p+ cay. {W- ,Crolo\
g,rcu? (Aa) per,n^^tes "o,$,ry cgc.tlic,+{- sc'vrltrrlbVl;ntt A,6t
bS. * pouref o+ tn , lrg,rtrA . tv fit(€<s. A./Fs ; i+ .** dorQ- to
t6t@ E in, sba,cl,, o'ttv odd. prwrulnhrorn crp.rld ryaf .tlaBse:
t4uls rh€$ sa*isfil a. q^od,ro.kfc. e4q,aldon o@r 6 dh.i,cr^
u& Va te. €ssenbiltl/^ ojreade st.rcd . Adioivtin-q a, c,uloe
ro& o[ ei+IrBt X3 o.- l*3 raot^l- sotanr lhq 

'cul.k=.
-8,"1fft14, 

W b*. Clloi<, ls xs+3p1t2.a arg, l'ro.rre
l1p3 = -+t,VFry a^td ot,B, Y = tCr+1"), l(wzA*rrrp),t(rd+uF;r)
O\rcr tR,, r^rg have tbtp dixb'"vr _l€gEs i{ Pt+q,'<o r ov\9
sing\e arrol onl, &ulote q d*?t- O ++, a"-tvtlzfc \oots
d-b 2:e-/la i+ p=n=O (ot/2viouJq) @hd -4. si,{6\€ yrooC
(*ri{n"a, *.*{ *r, oo,ti,,.3af,e pa,0c; i{ ?t:o-'>C .

t8 X\v- quaftic., €xtr€,vroi,cv1 b,g 5 tdlr.s iL'a
qyou{p i^oo^ S4,D4,V'oc 4 to AarV or ? ivt",t{no Sarne
iooq'iv reducnd ,tlvro cubic- fuvrn Ss to 3.At . 1V,9 iwteresbivtq
CalC rs nors Au,, dWcl^ lra.o a vrptrnal sujogrcup V
o{ i*do< 3. ll^is cowesfrovrA tD t1^€. sulofield ge'uotd
b.l A= (or+FX? t6) , p= lottrS,p+6), V = (or+6XB+{) krlno,re tl^i,
v-tbtx a,ne. dA,Y AA to{ore.1he Gofds gror P (.d"otCtar.n
St+ or ft.) Fffu,rl.F€s il*cse traxolti,ueh1, €o 4€g-salis{g
a, ouloic €4uo.ttovt Lolridt wrog be sot,l€& ao be{ore -

r5.

Ig is 0rA crqgrc{Ee ."f,no vr^, g$c.^{P f4^env!)
fl q.b As is sU,rpte 0,r"oo vl,o v\orw\ql s-.rlogouas gfqrtb
'.tr'r'^^ itsei4 or.d, t)' atd * Asa,rnd Ss are,-not'-gtribte-
-TV.r.r-: a, 4rinric equ,q.tiorr arf,{^ e,itt^l"f qN. *1^!aQ aA i€
Gol^eils qvlclr+ ca,nrlrtt ba Slrlad tag fa-clkril.S, Surfa a
Ouiatic 

-is 
xs-bx +3 , <,.rttir,ln so.tissBs EisgasteMS eYit€^iev\

araa ,S honc€, irvO-tsr'ovrc!.l (g itS G4l,ois 6r0u+ LS boanrit\n,
sohao or&r a"nurl/np\e{ ,Fve, t\ernce. haa arru eforuelb o{



Gezn_

ordarr .Q-'tc.. c,J\^&,ln'vreusv loc a., cgcJe', WLoE (12345)). 8U
crwrrre-slcelx.lrtirrg t *nat4a;sL @C;sptl itr trnao tt4ree-
WoI Co,rt\d.A^to cr,up\<4) v@bs, sc, ,lllz G,o.Uns g\l\cq€
ivtclrrdg.6 eoqd\Ag*io.l , t-ol,'Jr*r is qing Cl2) aa a.
Darnnrrto,ttovr . No,^r <Clz)ral23qs)) ge.nczrotes S5 .

$n.e qu,,tr/\.bics ceL a+ @v,r sr' be- sotr.FC- tag
n2dicals t @ Auosr. r,.rt1,cp Gqj,ois group tnaa
oda{ S, lo or 2c . thfs€. oxQ- ,lltac sr.doqrouas,wlFa,
<023r+s)>, ( crz3+5), ( 25)ts4)7 6',641 <Cr23tr6x2l+53> .'$ sS .
A"ea.cr,,^at<-,4 Are,pst -ts 

6gvious\ xs-? over @k),
dl\tue 6. is a. rvob o$ xr+x3+xl+x+1-Orbul- ltds ql,U ofs
do fu rhe otlrua qti.tin grcu.rd Serds qlv5) dr^A @.
'qryc/*v€tg .lFuete;*.'. fltg;rQ. arc rl.o otlz.?t- Wa/^aib.^tQ. sulogrcugs
ol 5s .1.' 

1vl@ g€atg&-q$4&&g is the- PouSt{aYrr qf xs+s,x++"'+5;
Ovgc ,6nc. Wai/Ep'ndotl'L ea@rlAiorrr KCs,r...,Ss) iw 4l\e.
$vo 

'u,\&pendtd, "indl,{er*rMq.t€S S1-.--z ss . {h€ sp\i,tt$
fi44 + t4,u=' Fl.t#tet{^^^al iS K(br,'..,,V6> tu^d. h.a/r
GqJ.ois g*.^n_-Sj, a,c,tlng a-o ar(b|./vrar'1g perr.au&a-t^rlo.as
o$ lb.r...rts l. Il,ub f{r€s x,he e&tenr\^ns sr=br*br*b3tb*tt5,
5-2,=b,b1*b.t3r..-ttats r eN.., a,tt\A N ofl,el <fxPrreaaion ig

fsnctiorr of. )44p.9, dhiclr\ c re c^JJon ll\e, etgllp^nottrg
sswr^r^€&,fa pgllpet,r&Is in Sve uaJnold€.s (stnai\rr!5 ,Jrc
oirg otlnorr nrs"t"en).

IV:s crcor l1^af *\e, A€necol, qv\iAlic (or .*r,&tcr...)
ec';nn,oV W" so\\Pd bu vo.cL,i&ls, 19 4heteA n,o ru^licctl
eroagsi,on Sr rtnr, .mUs" rv.. tervus Of- *W ooe$.tciz,vtbs.
(ne V\aNe €6se.^dAtl'lg o&€a^dg forla"€t surln'e,lqp@ssb4s
,$r .tlru, g€r^orral" qu.oldrotftic, Culoic., qand qrra,rrbi,c.

l1^0,

ger*ll ,fla,ak a- g{6dg--94€gtb$ is ovrc- o$ ,tlne,fcr,r,t
K(u):K.We svqll prsv€/ {hsl ?e4 {i"iue qeoraj.€
ertpr,rEio,rr is slru.p\e q,,s a, corcttoq * )&\o sbnov\€cr
r€su,tV (lnajr o*, atqBlorair, elenrlon, 

' 
L:K is slrvrp\e

;9. rhorv a,rrc. ovr.lrt h^it€t.{ vv\a/\ A tvrbarwrediatp- {raids.
oioiserve firsc rtao,.e - iS X qia u aine fu^ite frekls, 

',. .'.
L: K is tlt tbll{\ sv//up{e sD^ce {^e v\ r^,trtpuotirtz Q^rrt}
L*, is qgCl.,k. trtg.nnnvcfq r,\Z Wr,cul oouul ftrc-dc*a,a&S
i* itar, s*5"nrr<rs oJ L=G-r(pn), -kdln utnler a,b n^nsb

f, po oP,l ttns- profre^, dlyirsors d od n : rttB swvw is
c\€arltq CrrltrrcI4) kss {4^an P" . A **Atovultl clnnsa* ellrM9^b
oS Gf(zt'), fo*'r.^!tqrn!e, gta;xtws ikut-,ttrodds t o,t 66 13 lel[r !



Ca.Zl

Now lak L',t( V@e or,r.tr.l ,€vrtitelrr n^cull { inisvfifd-
-iot;z $,cfds bu.b w-u{& l( a,n tq-i"r,cr€, {fercf . CtZ.a/tq L:K's 

fivr.ifetr,r q^uratfA c.$2- on,aN{ise- .\^a-c, <rro,^ld l*,'o,vt
i*$nitc- sErxr*tl1l arcl,tl'i^g gzry^P^Lca' eP sufa{cetd"s. choc:€.
aEL r.rril{,r, K(Jr*Ka- n,tr..}i]i^a.t 

* 
bttp,n*e^a-be Si*.+irt€

&Jr/!g,ovt Cwe dou.b (aad" d/.,i,o"'fu ,t4ais sinc.e, {laa,re an\-
o^lrA fi/dlPlrg vr^arr \ ) a*d. t* pe L\KCor) . Ocno,^dc,n
Lte. {aetd,s KCu*tlB) for k€ K; st^rn. xta/e o.nc a,^J{
,ft^.te{g w\ar^.g iafze.l'vredia-be &elds Ulf i*{anifefu r,uor^^{
tnJues oJ k, t\!o qP \1/\tuta. fi/rst ee,\cj,dx-t so K(or+ttrB) =-
K (qc*triA) Tla.cr€. totu, @/&cLin (({*k'F)kz{or+ kzF)kJ/(kz-kr)
a,^^d, C(*+t<,p)-(or+r"pl)Zf k,-K1), ae or arvd F,confarL-
-irt 

"g 4s vrna$unnofifg of K(or,).Th[s L:KLS si"r,r..F\e,.
Conrterecfg Vh t(Csr)lt< loe- a.sfnr+te, eazbevuion

6lace o( Vraa narnivrtal- pola5a,o'a,,r,af f, ovor K . 6r oerr
ltfot'luc/Ja};e f ial.ot L , t'l^c, wtirnnna.0, eo&xv\o ur iaX ot .
u over L rs, Saa5r- 9u r coUrqr€ (cor,roi&^red do po{^3t4.owtia-ts
ow( KCor,)) , g,-lf , "end/.rr,p r;o scalor S.c.bofs) {Aqe
ry ?4 tl-itZtg" rl^d^^45 s,icrn, €,- C.gettte- {\^o,^^ Zd"elf in
jar*). 

-'Thrrs 
t^rQ- oin^-to s\cut ew dnkotn)*ns L r 4/rJiot\lRl$.

L€,b Qg'XF+(f14xr{+..-+qfi ia. be s,Gll  an inEr- '  
-

-wlt/iliglg ,lr\i,t[i.i..-.a p"{4^/towria.I a{o( fi,Qlot L . -fho,ur,L
r$l,l.Sk Covrto"ln otp-r )to,, o'o , tdtnicAn., (^]g v\Ag-AI su,pposo,
qx\gr(o&e,, a, 'Jt€lcl, .fy\-K(dr-t )t;t,cl'o ) o\J€rr K . 

-ThAl.S
-'XgN\9LgKCor.).  

t lo.^l  gu is Orr€dl^aib\€.o\r€^r L a' l t \A
lneace. dforLto\ru, o\p)( M . B\^k €a,rlrr" t'qA a- r€o,b ot
iwKCor,), so fvt(cr.)=L('or.)=L(tot) t  bu-b L('ot):L o.^^d
fvtl*): AA \ooX^, hcur€- f :*"{,og Q u so L: AA haa

cu^4t lV\LAg O-rredCqr el t bg {t"? 4otrrer lla}^,.1A,l,lS /V\=L
4Mc,u" c\ecr,vQ &,tBv*tirud- \og eu

Nours: l^^"t *t- !,,^,ig"E rlAcd oru{ G'alsis
,{no,o15 o..b a-.11, </' r.^.s cou.[cL V\d^€ proiEd ,t{ai,s in
52. Ioue, qle. .$cSr wrn*io\^ad- it.

t{orc cor,roi&r a" fihi;ie, gp,rdda ettrq^.oior L'.K.
Cl,'ealtrrr * ole ca,rru sh,ous rlnanb its yrnr'rnsl, cl€srrle
N:K hlo"ocl4l ti^itefg vvta//u3 inlervu.ed.iale f{efds )t1'\E^4
t^to sa^4€ is 

-tnrr-oJ 
L:K, so- L'.K isst*+G. No,r.r

N:K is fi^&e, no.*"ot or"ol, sqperalote tg<ercise: *tng?]
sb Gat,ois' A^€;re.,rn appfna 4o' croooifg llno 

--i.ateruAide

f,stiis aj, ,,n t-t c.vv'aapond,ornce uri{rt 
- 

^1^! suloqnuns
ol /"e. Sfrwi,Y?,) Gafa\s gnu,p l-CN:61 , o$ r^lvrtrln f\en

6119 oulu f-i^Ikel/.l v\^.o^^l,t
ErglSg, tXve {ais-co'oLloud bg o. $n'ifu,r vnq!,r,cl as

lt^e t1^E$r€.r^ wit{anut usi/\g Golois 
-*t^€oyg.



Ga,?Z.

t?. R.der

IU is tarftircdonl{ apv linok ,tl,r'is rs salDovr l?
sC,\co C|; r*rcus' Ga)as.!' aiic-tA 4 a. n^I€r a,v\d
co ^PaAA coustaqrliovt {ot Xic, h€Pbdg,cagot, *l'a,k, uso*
hi^r' .tor fdsrlnmortcs ru.Jluer 41/rot dnUniql. l{e qros
$r4edrN db tV,g tflrue.; Galr'i.s, ow (b,9 ;A'lnr X;nA t (r,aa
onlu U^,€/\tq ok hk deaJd^ in a, dtlpL.

(oe lllpr a ^d 6vtJ?/vt coery'nnrrJsrb..r-s one- i-s
Qivcrru tu-lo Poi^.tss a.b "L^&iE" d,rBEoaacP. aprlb q.v\d
allo. reA to (f) oroul a. stnrrqt^f tA4!, lt^,ruldt4 -q.{tj
tr.rro ql,ten Poi^tis oc irnlzrsectio*s od conrxvu"*e4 Ulno,s
or clrrlps, Cii) drsr^l a. crS"cl€. arh.6se, *t\brr'- o,v\d
ov1€- oJ, t1lt€, Poi^-bs, or4 XL^e @c€, o+ LJt^rtrl^
l^r4.!e ldet\ Qir€n oc c€t,lar]^rc!€cl . *arctn sh,o<rr
lNtrxf,-, i4rug- gl\!€^/t Foi,.^.tss ore, co,o) , Clro) € rR, {l^e
CorrafjarcgiUtc 

-p"inl"s 
o'rt.. acorA11' ,t{,t-ase <,,'rtans,e

coord,il,ri&es t^A i^ f4,rc- srtalle,su -srlqfel.d- 4 IR, <-rrtaicln
is c\oseot .u*\dgc sqllorre, roots.

Tt4r^s (etcor*;e1 i+ K : 6 is a. {+!i,H, extelnsiryr
rrlHn e^re{l xeK co*atvrrcbi,lat€, I K: @.J t l' 'fir sowre.
v\,\r^ tdx s.-Iw parVklrl'o.n *1^e- vbots a+ arn Unrgcl.,ttcilole,
(,:ll.Jo\c- oune npb 

'co.*bnrdd,bL€ 
4v1d, sc yr,or q,f,s rt,/Z

att\n" C*2T/9. 'TIds .sol.ras trla $. *ttte- .ld^/e€, cfa,6aico.t
rarolcl,avrns ol d^ b!\in,Ei,{\q .Y1^€ cuJrie. a(d, trisecfalnq
h; a^aq\e 

' 
Ci". ,rtr,ri cat- zszg ) ; ttve tl^M& Svotd€lzr, 

-

o1 sluaih.E \4^4, c,)rcr€, dnrytd's ovr tl'r.e. trolyisrc-r"delvta€
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