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urRh ..{TR{' cQ6v6q srfiio q? T+ T+ cffir<n< sFFs <(srtrfira
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RBt (pl T.qlE 6{f.il q{ r cQ Tqrd E3{FK, Efu'6{r<< K-TrqE

T,qFc< cbfu .{mbfis $r {BrfrT oQv a6-q r c?. 4Btft-+

€Rs qrsr Sree qfi {hfrs cRs< qEfr Ffr{ 4Nq qilt{'
cEs {r{ FF<'rq R{'flRR A R{'eR-{' so "tRqo q{ ql?F

fiA 5Ib qIAF.{ alT< qrrt{' cQu qIftrE Rq'fl'fr-{ c< IE
q{ | Gralrcqrqi G oe ffiebf Rq'flR-{ inT( w{ffi qrlt{
qRsc<rq{ c$ra{T nfr6fr ag 1 qqftq c c abt crtt{' .qRq{

fu€ c+<q Rbr cq?3' qRs-{ qrffiqfrc{ 
"Iq{ra 

flT{ qqdr

Tg{A oR gfr< trr< r ,!rlc<Fr Uqr5q{"r$ E frffi Erafu{

Tsrqt "W c{ wNr €wTf 6{Q oefi 1R-< "ttR t

d'frns crfl .!TIer' ,gRstrlT{ F{ frdr<q sR< eKI

6{-{c<'rfl aqsq a'ft-aa a}-r ry<rg sRKtq fflR . q. 3q nfr-a I

q<c"rl frR fi'{tEur E fra q'ew gfu uncfi, e{R s's tFrcrirrQg

Tqt+srd "ir+ qr? frRfu uza,fu E<"r* sc< mqOK T{I{FI

cs-crqr< sR-{ TIR fiffi qBt crryr e? qIRd r qQ qfuK
rr-wlrrc 6s-q qr+ c@. a1a-q fr-sft lwra arfu n'Rnu"ffrE

qq1 a;s'ffi4 qT{ d'fu {-qr6 €+l-Fft+t sRRq r Rq'efu{<
q-6{ t*rc<t \{fr6q{ <r{q <<t t-ret qrqr Q 5coDr qflt{'
oQ6iec-{ flfis, qde. qFFI?t\5 e RI'flR-ffi urfutsm 'lslfl |

fu'afr-re qrfl urRurq thctflfits Tqlq qr+ urRDr Ql .fr<
heg fus cvrq "rfrc"tqfieg T.*dq qr+ qbr R{' 1f qrr+

qfre tsK qbo o?.f 1flm <m"r< r

coE qFF c"r+bg cg-<fo ffi rqG rqms .ce q"1e

fl'a-+ xr<rg sRKtE 6FBr +fiRa r qQ {tfu )bcb rc c€EK

rql "KTqf{ qR q{'sR'{ Tfr€{ erffir "rwt< Th qa
Rqt{q +R qQ wTs ffifu Etc{fr-{ qR q=l{ bwK oR Efrn<t-q

r+l {e r qcqB tnTrlmer:F qr+ E}fl$ {rqe ct qfr{
q'fifi fr-ea -efro.<* $m q< flt{-Drcqfr Efre<t xg<

?e ffiq qtr €eqzs E fu{ EE:{fr fr"fr{ ffieh w"r Uftf



8\

er<t fi qR-{ "Rt {a r w<-r qefifr€ q?Frq 
"ip{fr< tflI{FI

q{q; fr€ Tl-Es qdcq.Fw'f{t qtcg rR qg-<fo ffi ffik
<t<{<fdrE E trfi EEqft fr{t{ Mfi sFI +il te olfd
DR qtff orlFfts >rflfl TR< el<t rK 1fr qt{t {q t

rw{Ea erv qt efu {ir.F\e_< w{RC

cQfifrcu d'frrE draft ork< qn *31 frqfa u-E ffit
qRrtr | 6q{t ?tq g E frN {ot c$QI' qRsr{|T{ al cqfi
{rq QgK eq<fi {qfr q{ r RFg frm qr<cq affi {1 46q

5ryQ oanzfi wq"r tfi Errda E fu ccn m +g<rnZ'f Ec{fr
crett c'frtt qK r qbf Rfu .s$t{' oQ6u6q flfu ,eBr ry+ q'fr+<

w1 frm 6{6d5t FFIII qFrcq TsiFt "nR orE Rfl< ffi
,!Q rgr<arc ofi wr+ {K"ft {<r qRrarct qeo 6{'), \,
e, 8, c,.qFF s x{r Fr€r< IrFKI qb frG{ q$t{'.lQcsr<
€8 E ffir flfu r Qnr6{ qcqocBto E?N qrrc }q {qr qrcg

<FRrf, qBI frBr rql c"fl<tt {K I slit Fiqs ercrocfi cvQ3'

cQuo ftfis qre <tR rulrq eFN qil TqK errc?on"rrt

'fi6btZT frfu Tq1, o{.ftq {, (cXv=oo) ffit xqt ct<t
qK qrs .ce5c{ ercalrcBt eflQ{' cRso y-Ar, D-Pd, ereFr

\{FF {S qN <tR {siFt erct Rfu q'fr+< q("IIl

(vXcXaXoXqX>= c\o) qrsl RqBr {<tlr r c€qz<

cq'r@a ilQrt ffiB'Rre qot qrbbr Rfu cvQl' qRcst<

sooqoBt Rfu ryqr< d'B{ v1 ot0o {< flrml t+Ridrc
qqr ffiT ,!qle3' ,.sRrsr{ (q<crll tsK asraftar cflQ3'
qRs fu. fu. qqs) 

'lb.{ 
sR{ fit EfrT< w5 a<.m vfu

T{s {<ttlr fu'gfrT{ FrBqt \{T{ TEFII TqFr :Ti=rtrcBr frRK
qt$rcq,e<F cfrTrq erm .s-l Ts<h(51o)TFI riu {q{K 4lGKr

{crq"r'il qc{fus w€{{ {ffi oR efieRqr fr&w cqQl'

..{RCW{ atG-< "rqt Efu-{ qT{ qiu g wqgfu\,rC< !5ts<

{< eiQ rcn r{F 1, -{ "ttR I qrcta csril e{cq 6q .e:[QJ'

qma€ rnrtr1 qF{ ffi E'R{frqr b<frotvl sR PCcq;
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6{c-re. fr{T{ qcq qG Tq 6tqqd qr qFq Tqt bqK
<FrK {6q q'frffi Eqe {a wK {q qcqr Qcm'6q

qA<g qqr q{tt{' ,lffi qKqifi{ a'h qtG mt
,e{afiK€ furrcr{ ffi Tfr{qfu Tclt 'ecTI cq qtbfi RBx

,€q|Q{' ,gRfsr< ifq rR< ewl rttrcI aooqobl rqFr {rs<q<i

dtqrhcE cc+a cbr q<lqTa{ fu.|{ TqlR Fq'caRa <t qR?'Rq

Rurc"f terK sc<; ca?rc< AiRfw{ qflcn TgKt qih< qrs-{"Kr

c<q ,!bt frret{ dt{cq qArE <tR m r q*,r[ xgrcr tffffi

nrwrem qlqcrcq dil frfir ah FdrE{ oR cmq 6ne q<{TA{

Tqt abffi Tsrf,t effr{I 6{caf$ Fre-< Fr*gqs <rc<, cfiEBrcq

qfr qr{drqq-{ s{ I ETqcqr{ G qrqK-Rrqrc RG{ TgKi

{qKeKI 6q-sa Frw< q<qffi{ AiRfdr{ Tqtcficq tba +-6<,

<tfffurc xqr i5a nq.m- cQ qffir 'qfi srcsrft{ shl

{{ a;rktrr{ r q{q ct Rrrq rqrctr rqFK <rc< fi-<rorv<

T'q<ls fi'rq fr<I cfi Frfiq cfiRF{ E[FK- ma @t rznf{
Tq|Fr €e R'c"ts rer it{ ct{tcbt wr<Rl +cI| r

qfi {fr cbr qe< q+q urcafu-< wq 'sh q< crk<tq

R'dcil p6{q'ra qr${ $t EeflT qcqr urcafu s-{tfi Ee ER

frA{ sEcil TG< qf}K; atftt EKrfu qqett T"[lT'rqc"l
qior .!qa erffi' <r rsFt q<nrc {< frfi FR EIl frCr

T<cbt TG< erfl qK I c{nr< CiKcrls{ kpt '{cs q<q?t

a;a;a q'fta rtffiq erffir RBx E fu< ucqRK ercmw {< t

qqftq qqq q'frTctrc qrot qrr?3' qRsR-Er€ uraft q-flR

6W{ SroFr wlll;lt E fr{ boSR OR< "K| {< |

qT{F fi<ffiom EfrT tfbr{ sf{c6f qs"rra{ q<tql'

qarqftr q<rt q?F olertq qrfr{ w{tq w{qT{ lE ffi*
csrtrl d'frffi frw{ ffi 3q6 Effia eETtBs sR{ q<l

qR; qdq 6q'{ ?tEq. 6q 4'F+<trs| E fra :TirF|s| Tgt {{{ |

qr:il-Gr aryG'lfrqtrcq FrF{ ffi bwK TR{ e661 $l-€

efttcbr 4foT q;q'q'qqffi ff<fi qrefi crcq r lf,rcr+ a'h
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ffi o,<K drqft qr{'q'Tcs frfu e{ quR 1. {r<"n sR<

"nR r q? qK{r <q fr'q wfl<"r<rt qqftq <i.rqefr+ Fr'q'{
W eiFE"{ erd<"l<|? q{e md I rEBr<r Ecrr scfl q? {K"fl{
Ffr c<R 11F fq tRq r

c'q-{ Ttb{ DT< srq cs6< cqrcat qo Ffi +rEcq o'qT

<t ftql e<R fi cor$rcil T{F; fr's tg|{ erfu qqfral ft
fiqrfi 1fr<ta Bn r ffi+frqr<'{ E-{e irctrcs qr+ t<s D-f<

T{c.n IE oR< c+r<rc<r Q{co r$<l-q'qrcqrfu qlqrel rir{<
<rr< cRq frr"W xqr< "ifrc"rrbrts TBdq eTK <fi<tq FKqq
{qa s<chq ryg'< r .cQ .ca5tc{ q-1<Bs<c"f ET{ <?rq< or+q"rrnd
Be."frq'{ s<ts qflsfrf E{ qr?F qtfiK co q?R-E R{FqJ< IE
oc< r lfu-s ftm< qq{ qFF q{rt om elq qRE R-6"rt c1urfr
ffi sffid fiffitr ffir; ixrr.n Eq frlt-drq qQ <rr<.r<

c'lF csrcqT Tlu eNI.t atRq r

q-"{ RES'.q<p qsrilU cB}6r 5bs) Fls "flffiT sfl?ts
aret cRE 6gT-{< seFrs {AF -Cfts-r *6 ffi6a s qts'<

atQE cq-q E"<cfir ltqre (e 6€T< ffi q{ r qqfte. qtq-< ile$'r6{
d<q<rqzil cQ dTc< atQE'cqa qrq<q sR frq< qrfljfu
qs-fdfRars cvQa' €Rs &Tt< oR{ "nr< r Bcs?rilrf R €?
ogF{ 1G< ot<rq ilRfi"RI .sble qrra{' cQv frqrqK'K qKqFF

+g r fur< fUE Rs-d i{r 6BE{ cQ eT<-< 6Tc<r<s ce-<fo
ercntf sRr4 | (Q <fo ercvfl?r r-qo ffi'ars-{ Eqtffi {l
fh <q fri wrc-s rr?Trs s-{r A€d r fr-qq qr+ dBrv{ €src€r
cqQ ,.{rs ffi strd r wstrr €s-<fr<EKr Rfrfu F cbr

FT( CFqs Ct,ql fl'd G rI{FIq qtq< €E fe-{ qo6Ft {t{lls
cQ'6"BqK{ lfr +{rqo EraR{ qm< cqR{' cQu fr{drcq
.cQc<|{{ lfr q{ r Q$<r{l Tw fl'd R RfrRs c<$arce i{Lq<
rRErqa &er<r<r qu-qsfiT ,{Trt{' cRs, qefq qrqR{ Ee."rF{

s-<t ?F:l\il R€rf, | lrFF Ef@a qR{ra tN< lfr +tq r

qw{-cg qRc<"r<r 6rrtR{ clqn r<ro tp qrcfr <rtr<tq qrcg
pfr6q 

1
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QnK"r{t qil oclt qA e< "lRa 6{ cs-qfo frfucr €K
td mt<r< qreQ{ hw{ sR-{ {fiRq qfte frftfu 6{-{K
f\s mpr< fiq frq dTeR{ }wr< qr< <nr-< G"rnnfr qlutt
bsK a-ffi qrffi €fflrq r .eq-<focr FF<r< erqr .sBr fr6rq
&{ {B oR c"rcem <rc<Q qc{ t<fd "ttcq fi {tr$rq €r
{q ifl?F .cBt ft6fi c+grfu erc-,fl< ffi etffir &T{
,!T:I|EI sr{i fi .lT q< 1Nr {a r Qm$ '.eo Ra, ,.ls
qrqlQ{' (one gene one enzyme) W ffr cqto {s I eBFrF
cQ frqcw wq? <tflTatq< IE fqRE fie mafr trrwTrt ffir
€ w qrR htzqr eFqF wfra <r<r< €$tQ1 ch< qr<cq

rfrsKr qo.rfr-s STaq qp"yq qs | fi"tt brrq g c+ffie
"rfrc'rftQgT-s Tqjrqr{ dfo ,l;l-5fu Bqenqq rffiq trc Q{K
efficsr lfo"tttfu Tqq{ <tc< .rr${Ats fraq w+rFF 'g 

1

C{d eF-scs .{Q qg$ ',{o G{ qE {frC"HilQg Tqfq' (One

gene one polypeptide) Sq 6{fdfQ {€s I

qQ ?Bror"Kffir urq 6q"[ <tT ct +<-fi "rtsfr'{ sFrcq
erw RFn qffir frRq cqFrs q?Ff €a qiqivo clerlg sqr
qtfu ,?qtrm{ qrE6q aR6qfu ffit il T$il era{ 1 qlFqffi
qiu frT< r(atlK ErTr srFr I er'q're frfu bq. crqr .cQ

qRrofu Ts{r il eftfuq-s wgiFro rcss ry fu1 fqpr
e1-qqfrq Ro-iet+< q-C{ qq F ryTsr R.€1-aqflss qrCfr c<r<
FIEI1FT EflTrf, I

J

t-



q{

R{< ?qq qFF'orfq"nrfr

g;q'q'qs q-+r ffi;nf-+ A<< Ts6dr *tTuiF.+ mtb
ersFFr <rcE erc-qrq+{ c(r+s ?r€ sr{ r qQ oqK ergu vd
ft r qt wgiFro n(css ft aBr€6{ T$ E-il q-{ qFF cec-{f{

T€ s<t q{ cce sqrfrq+ E{rd mltfi |

.eefiIfirc\5 cbr ,tffio ga {KrK o{r A€{ qq €fu
{< r ery{s cQ +'v <r c(rss 8 fifi tt'ffcu fire q qtfr

smqq? G{ fi9-{K qs fi qFrcf1 szil l€q r q<rfii q'tr{<

afdfir-{ qtNI GTlw ffi Q qn ,{br E fr{ q5{< qfrfrq <I

{fl (?Fr <q{ sRKff, rrd 1fr wrtr ca? ryre crq rr{Rr<
alEq r dR 6d'Rrr @d F &{ .!brQ fr c{qr?S <r E fu
Uqenq-{ fi-+gq or< cni a'frn fiqfr< qr< fltdr'I qrs lfrfiflhav
1e,Iq qsrq ffiK fui< ,fteJFKs Fifu ?q qnrs r e-ffi qd

{c g ch r+N'{"r{I qr{efi c$l{fd qr+ cBt ers*<rq Flq<

ercT{fd qQ o's fl r(r$s q{ s<t ffiers FKqe fr-qtn

scflTfatg Fffi1T firt'r s<T f€d m corqfr;irr+ q? fu{
drqFtg q-q q'fr44 vfr< aao finR qrs qrcor{ q?F EqFl

E F{ fqK <Fr< | c?{IIs cQ ry65a11-a1-a qcII qF qrtlfr{ 6{{
' efirdg qt @ q-"I4 W lfr av5 U.,

Ef{q qfuK 6.rw srCa qFGfF s'Cqq aw< <rnvqfu
.cq6{ Rrt rrq< sFr$lq iaF'r *a ofirca 6 wdl-ro arfu
lsE6s|qq qcQ e 6Esq s;1'q'crc< brq, qR qm qTqFI qFF

tsrs qrr frflfrfls< qr€cae FrEEFfrs cRs r re6 cqFKq

.6{ Rffi {rq{ \gsrsns crot E frffi "fR{r"re'fs 
qs ?FFt FTEBFfr-{

) rcfcrence cottrPond
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.{RF{ tRilq eflT f€ct r<R r qrR Efls <Fr q'ftqfr4-q
R CS<ar {Rflqs T5r (4F +<; qQ effu{ qTTdt-rs.r wfiI;Ii
a'frreLo cTrf,rf cFron G{ cc"{[ fl'q I s'6{66{ c? 6E6qn qqq<
q'frffia1-E-E E brfr{r {N frcq't rT{Kq q'trfi pE{ts q'brfrfi
q$'rr vB g qrq tsm yo(ot<t bo rl€r(q qBta arv<
(6sDr (TIt{' {RCv6< qfu r ct sqT{rfu srsdtTf I sFrct
Efr+< qu< Tqq v1 cbr< uo/so -lvrirl .efsDr csnCBf< qfu
q'rq tlK qrt<i.Frs sRf T{l GiT Frrsr qFcts Rrq flr?r I

qqbt ReH ,{Tftn' ,lRrsr< afu E ffi{ ch q+ ffi6r Rfu
.qTIQ{' cQ-w qqbr cenftf< q8s E fu .!BK Tgtzlf rlqr<
t(?rfi 4c{ es\Lrroo 9t?F bo r st<'t<R G< "frR 6q frfu
.!ffi' cRgrq rfu crs qrsrfi g'Ffi {qK gdrrg q,hfr4{
Tqr{ xSfi qsfg w t< | qRrtrrf ef'fu< ercr<I-vT e${ 6{A
cs tJ< frX fu-rrA q'cq RrN "ficfut +{s- fts \9E-mN
{'s sqi il {(cN nR<qF sqn rdrRrs qnlt q<nrF-
els .{c{ cr<oK g|{ 6al{|(br qfu wttq-ro r

RTq flq{ fl{r<q reKRqts-{ g;a'g;''qs; Q?'a aw< .lfrr
q'fi+ qrr+ r Q?'a fis qfrq ry{q E fu' e q'Drfrn-{ frnqr
TsT Tqs r .cfu{t T-rrfuF .{Br eH qrR "rc< g fr eoforfs
aiq-fi effrTl\9 qsrsFFr qis frfu tq
m'n Gqlx <r< ccefrdro,rc igerqqsfs

erqEFr q?FcFTI

q'fu ?FFtcbl

csenfs rw {< fir{ ? st"|R RT{ {rW qrqr q{qElfrqrs
E BIfr{ <t RB'+E c{.?nT Tqr- rrfu-{ A{or qrq Fl'w'rr{
E frrc {rfu{ 6{<16{ r cQ oembr wun qt+{ cv,aret etarqr;
€ilft qbK F{'q''$5 {sf q'ffi-Ers flqrccrrc ccQ qrft{ qrq.rAfrT

E ffio rq€ccf srq I qwe6o fi{ efluq cq \garrsrrs q<Fr

FEtrfr-$ €Rs q++< wuw cons qmr frEBfr.c .eRq{ ?qi€
q|'{ €rs r w$ff st< qr"tn oBr cQqr< qta sFr "frR- 6q

ftfficq ss;5oqch "fre-q qls sq{fur +R qlFKtq R'Icq
qt65 Q ft+c<rt qeror<tq dG sRq {rrq r 6{e sFrcq \9o6F'rtg
l. Drotanrina

F
qtrd
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3;E'E { 5RRE T1r+169 Q1'fg CoTCq rn-aKltfu n{rt T{I {5TI I

cQ wg;4 fi ea $, Fr+q'6q o{'E'w c<Etfl ca-c{ tKcFT

qnd qflfrK q'r+ Fc{ s'<"K "irld ol tfurcq {ft56qs ?'< ?

qrqRrecs fr6<K "f!ir{?. qrT<\Frc rirss <I' s's <Ed GIs
e:rfl Eil'. csca "racfar< <r, I frr<Tc< qi 8's {eq frIs slfl

d'< caFlfc-< .Fffi< ?s:r.*-fl irge<l<t z'z t .q- Ifrffl"Kq-dr
DrCq CT<ll {lri fr RIe?g gslsl{E i"ffi (,i<a 1ftq'r ffi
q1+ qfu fl "fR$C.f5a. (T{-d) 4'fr4 eflr.o. afuer fttffia
-aQcsR qrT{(Fr{ r(rsrl {5 o-6(. q'Bcd {s-6{ | 1fo< :rr+<"t-o

rrstii ?lrqe. qi "rRtsK lr':etcrrqro ffiorq cF <cma

{ffr a'<tq ha "fl?&d I smq c€. ryre {KqI €t eAry

g -fiEfrfro sQ!t{ uf+arc alld r?l-f, qFF TE G T<a

q'fr{< u1e @+ Tq€cor sfra r trfur+ q{<iFrs r(-{-c
Er{s Eurc"f E brfuffi r-dfr FrtRFfr<' €Rs cqt-fifi orrye-{ oqT

fi *f f€q; 651'-{ a'6r$d< rel6s ll{t 1fu qrfKtq cta

EfrRd r foe ftqo qn Fqara €+qTt ilcr qrR6K 6?r<F5

E fifrl sqn E frc{ wSiFr+ firss <q{ sil oercBrs &
rRar .

) fire{'frfl s1st 1ffi co qora 5a'6}fr-{r< lbr Rrq"
cefrrl ?flRq r t*rc< qh Rrc€-r-{ rsFlzl ser<s .q?rq flFrqrf, qT,r

<rK e firR lsmooth] q-E rrtqcBr frFq< sq<ls Csrc-{l q|fiRlq

{cFil <rc< Q <rpr [Rough] qlQq r firfr lMr+ s r{FF

+er Mro R qFr6{c< $o ocr f€f, | ..ct 6{c}fu8-{K

(q {5Rr "flas uwlrq qR qlr r .eful qQ T5 s mc}Rqr6El<

frfu n KcEfr$< ei\5 fr1arq freqctmt< 5< QRo s

crc}fu< lE q{ t

F s * ftRrs n - QRtv st
' .!fur p s rc5furc<rn 1rff<a c"n<rcBt qEafu qr+

wrst; a;Br+ {Ftc[ TR-{ arFK c{ F s c+Cfims eFR

q-q.'il.k x{trro ffRtv n c+cEfurr-<r< s nrEffia ornsRs

9 strain

/

\
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q'q r qsrqlgts Eqr {|-{.ft {< (r{ $r6Fr G s c<raRflq
cq"€ tsK TTFRTa $qew Effiq qflTfu .{TqrQl Be."fiqr{
firct'{ fi< fir fu{ sbr qrRE, n c<z?fum cscq k{ {eflrs r

W s cacEfutz<t<< T'T<ts crtrrnfs fi? ffi^f ot{F w{qts
e{ aaQq q+ sfut aQ F cq&furc-q< .fifu n c<dRilurrc{
drfs Fr{h a<t tE, sKfF{ w<?Ig ?FFr W s cqc}Rsr<
fie C{ch Qfsc- n 6{cERsrc-dtr< .srffit-s eRq skcd I Fts
n c+c}frsmre ffiqrE ffi A:{s s c<ffie q"nsfu tqr

fu< RR fr{ fqq.s n m&Rsr+ s cacEffio q"nsR-o-

sk<-{ rrc< F s c<rdfur< q<"fl?F c{rcq<t {qrnmc?Rrr<
qfls s 6{c}Rfl< Fdita qDr fr{flca cQ o"irv<"r ordi ry"r*
eq Efra; vrfts fiffirfos ffiT anco 1fr s<r {q r fur<
PtW cQ fiS'm<"Kre fr.+ urg"r< qrn qrfd Efliq qr€ 5b88
w q? Ga qr<q sR irK q|rmfrs erfB fr"fu'q{l {q r

'q' fr .qffi, &. ct cqd-Trs qFF €{ F-$IRI anr< ffiq:l
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qr-srq or{r< or<o qtQq FTUBFfr-s .qRu r cfu*r u-f< nuFrcs
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<rR{s fE ftq; qFF qlRdrs rqcs viv-qrc "flR' Qgr<"r<r

FrFswtc< erB"r* tq s sR<rqo qor frBffi-o cRs,q(Tq
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fE ocs r cQ "rffit {q-{.,lu< eT$ca a &fts r(rss
T{a s-{T firUBFfrs €@ qfltAr E frffi v1e ah +R<
eftc< | oKq iga ert<Tq\5 Lv-{.K Rl-{t E fu{ c{rqfr-{ro
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"rqqq qRq6{ qrttrR srEcrB *{t, tbt qRq6{ qr+sft sqcrB

tf qr+ ffisbr qfrg'rw q<flT qR<T ffi +RzsB {'r
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er€,rc{ qc{ qFF tflr< 'tntr qfi 1q1.1s qffiKs croFtto
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Eq"ifl q{ r Cl.a.qfE q-g's q1E 6st-C'.lt'q riTs 6q rflqt{5 qor

6d's ar:q< "r#n Ee."r* sc< | s1tfr Astr ero< {+'p< ,rg.

a<1c= F. q-tra1 qp 6qq4''s1j T?S qT ev*rq zS fi qrqcs-.

6SETI 6{R r -,ffit qI-+ q<iAK dsr< A<en qC*F; Qsr< r+wreR
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ft<Aa€ qror frffi etqrl dq^Tcfrtf< sl-.Tfs{ r t "r?+o "rft.<
cqTan <rr< r fts fi€frfts qF@ 6{rlR{ "rfrr errq eK Tcs'q
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caffill aFnTI

1fr rt<fl q<T fr r fqc q{6"Ns AGIa. ftT{ oFrccr q-srrc.ttA{

"'fit Ifr tRfiqs {q: ar<q fiffi .q,fus cl-sr rrffi
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w+ corr<iot Fq \r-qs fi'{$ f{Cq r

'\ ribonuclcic acid (ltNA), rr dcoxyribontrcleic acid (DNA) 8 lritochondria

0 plastid {r adcnin 1 guaninc b crtosin b thiarnine )o uracil
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TR' qfu-{ ?ta "rfrrsfi ffi qfu 461 fr<rt ffi:ts .{?
qht xsms {64 qrfu'rq-{ eFtrlT{ qF qfilrfr{ qcfl 6rtl
frnrwbnsr qT "rRffi q{ | arl qKcK tfrqhr$ qTrJ4:: fi
6srct qsr frr<q rrmq ffitu q<Ft {tgfuq .Ir FK
q{g'6w "m[c< Eft{ il?!'r,qr q?rflcl{ dsls {'s 6qKr fi"{l
{fs r e|g-qs QsK q{tg'fuq .{(" ep1 q{g'6wa mm1fram
qfrrwd .Kfl1of$ DA{ ilQ$'cs{ 'FFtlT{ stts c(T@ cel-{K

er<{,or 6{Rr eWq{ Er<Aft{ ih 1?r frw mtgt ?<a,

enn fr cErrfl qhm effidr< ala pr< tRt
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R-<'q qr+ eWq &sa.{s ilqrcr; cff?qr< ffifr-<'q q+
qteFa cflfi Ft qw€{€s atqrco t olfur+, errerscil frEBFfrs

€fu 6ssq qBr cqrBr<q aifu r q'frN crcr frEAt ctfl?< brF
FTBBFfr--$ cQsrc- rq+q qil coffi qm o{16l qq{ ercfustTf

ffi EIrfl | sFn q1TqF1E air+s rqa €<t drtcfi a:I'rF€
a'Fa-< mn qBa cqo Efo fa ffir<ece qRfur

qfui Fffifr--s cfus €e qfir crrfi FFar< fi{c R
qcq. ccQ o{Kir qrl qrrrs I qelTcs @ ,l{ omfit
qTg sRrd r csti REffis ,eRq{ 56ffire cenB c,Fr RFRTIa

sts< qs{ q({s frw +fr cQ q,'rFiqr€{ rih' fr"fE oi?eq

q?p 6rtre qlR-drc<q<ta. w{ cffit< nt{ frd'"rq rfu-E
r+r elqr cabca qTtr rcgril srba w1a<l oR ).\do Eqs

*,<rq ffi qK qrcf,{rqeK Bzu qDr dd c(ffitcf sft ciffitrq
qr+ eQ. fiars frEfstgs cRs< Tsrfl €q 6q-{ I'a r fur<"rcE

cqtr-6{ qlrr Tcu-ro fitBfia .{,Eq{ q-F Tfr-$ trfr 45q-g {a t

xerrfu freK"r<l 6qql tl'd F qrc€{€s R<'q qr+ fuca.cg

fiiuffiE'siu (rr6q cbr +qmi t{ qFF yta-*tzq fngifi {r
f-"rffi t'f r(TG eq cror .c5oFr clnB qta E6 UFF {F
qrT({i cfliB qq qFr FrBEFfr-$ qR" # € | s"r<s Ecgal

oc "r(kf, +qcrB qr FIER-{ *err FrRfirB{, cQ ffiEt cttk
lqcqlfls Ge."rs 6ql-{ frEfrfr{ eRw qi{ <r ctrBfrdF-s

ftGh'b'Rs" 6<n4r q-q r

qK.qn',€< Tst-dlti-dtr fitfr{'h?.ss R<'q-< €sr6f, sqFB
e{r qT q{rKq cfufrq, €<Tfr{, qS'R{ TIt<T ffi
fr csrcar cBr ailo Eq attco r cQq-6{ tfts cqrsr ftEfim'BragRer€

{N Fcq qfifirfr-s cQv, e<rfirk+ cQv, qRFfsFrs qRs
qr+ QF;Rfrt++ qRs r {Rzrb eI{ na,fl ?q qrot aB<? ctcrK
Ffl qRs gcfrr-etir I sre qtc<r+{ tftqfr Ee Ft<t Z{cq:
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&ra.r{ Rwbtepfr'etos.fr<'w rffifr ffifuq qrr6s;

eSK etcw Rfih fiBk'bRs {q- ffi.{Gfifr{ ..sRs.

ffiaffifift-$ cfu q-E ffiqtfrEfu qfur q{?rns<

.rtir{ .{frftfr-{ cfu, eoftfr+ .@v vr+ qtFfrfro ,eRu<

t#+q qfls eflT .sGF; 6E!ET o?Rarros'ft<'w qmEfs .eBr

qfrffi{ etqqqor q-6q (w<cf .{QRqr<F-s R-{E{ Tqfr ffiR<'€
qfrr {rco) | u-gqf fi€frr'fi?9cbrs ft<'w hF ffifr<'t
q+ QpnQaq hqe qam qr6 aFrccf $r< an ffiqepgfr+
cRs r cQ ,!Ru{ ,c-re fr'*r rfurfr GEfd r{ Tfr6d cm qK

cq tn< epRfufr-{ .s@T ,sh fr{rAq eF c{R q<r €Br
qR6sr{ "K{q r:t qrrs 
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qfrK qqs fi{s eq q?il qBr +RT+B TK hfu fr-Efla
FrEF{'bRw $r <r ffibr rqcsB Tr qbK FRs qBrtT $
qR' .rot 6F{r qIIr r cffi tq {fu ri<qFq qp fuaqa
qrlr qrffitr tm fu<o- T{retsts $frs d" q? €b'Rd
Dt{+qlpii>", r\cs-c"t ..efrFrr qA chrf .{frFrfrs .qRr{ fihr,
frq qbr sqcrb c{'K Tdfr enro FfFr rw{fi ql'r T{s Uq
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R'<'q qr+ ffiR-<'q ftGfu'br1s uffiq qFt({€ qr<F

fuqqqs 6r6{t{ {RRb q c{e Eemtt Eqtcr 6qF.rzq w{{r{
TRrq q? Bzs c? qK"il >rF{ fi ff{rg rRrd | 6h{r rr'q
cq firEBFfts .gRw rftctfr{ <qqT +.qrrt TE€ TsR qre I

€rot .erolil F&fu'BRuo ffiK.rcs €€nnT@ cBr efref{R
+qcsb gt rfiRb k qrrE, frs W{ hQp qbr fr<TrTs qrceft
in'qrsB E"tt <tfu trc< r €ra RrssrR qcsD egw frre
$r FrUkheu q({@ cql-{rrbr 

'Nr<r 
I isQrc{ fu^Eur RtreB

TK ryqrc qffi FrUk'bRu fi{6 ?q qer cm vtTr I

Fos fr<''q FrBF*'brersc< qfu lGift€fu'brF .etsK qrm
wEFT mlco Zqce r

. E frre qr+l "rfoffitrts T{FK qfls firUBfia cQ-,j
"rFrffifubqn "l<rrf{ f+-R fr{ qrrq r E fu, qafe. "rftc"rqfitss
{<Fr 6"rlBRs T?raq qfls fus Are .{sfu oR <rfr' src{
qr+ .e? T{dFrrtt '€TEKII frfu tmqsFTfrErcs trr ffiq
q"f fi-cl r Cqtn1< qGfirfr'brtso eJTI '1fit +qg*B T,qcu'
FIEEFR'-+ qReF fu6q Aqrd Tq sc< qr+ tsrlr<t Rk
flrEl<{ a f}ftfi1fu q{f l<tfrfs saQ ar5q 1

a'Ffi qF cfsr frfu "rmr5"1q'frfliT fu. fur *"r"
ettfr frcq Rcq E F{< 1E o.c{ qr+ RBfrft"s .!R\ru q<Fr

ftftr ftEfrr qr+ F{frfifuc{ frG{ fiEBFfr-s qQs rh srq r

cQSftre qil E?{t fiNre qnqr "tfo"r"rBrts Tl?ro ffiq
.frfu {Hq(?rd r\Tc e< qRn< "rrc<, fre .r*r w+bfrar+s
m<q ,FrRfrq REF FIER{ <r ffiRfu-cq {<r eq aIIfu elrq;

fic{ eH <{ 6{ c<r-<q ErRBr Tr crfl CrBtsfr-s .eRrs 6rlts
frqbt46s Rfu gt qrfu er<t a'fu{ \{"1 at;r< sFrcq qr+.rrfi{
Fffit Tq{ TR{ {R-{ ? qQ enr< ,?s< 

"fl<Lq fitGFfr's cRw
ih qr+ dq€rc< Fr?+q oR< ErFrq r
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FrBfrfr-s ,sRs< qTs qR-

1(q6l=r'Fil 1efr?a

fr-Rrl{ frUR{'DtQs< aic{ttls fittrfr-s qR" # q{ $
q;n?r Prw qrsrkoco c? cRss ft'fla n({FF FEGN'bRv

cffictr rsr o?. oqt q-{FI lrcnFp e{ a1frq r qQ {fuK
vwre,t+c+ FrUBFfrs .sRg< qT qccE q?F 1fr wt rFrcq

.{Q o{@ frT N e*v fu 6qKr alRf, r fr-cqg fr 6$rral

e$r Ehs q'fra qvffi qrfrqol Rgt< TR crFr 6r'{

{Er q?F RcA frufu'q'frre FruGFfro cRv q'Ffi l{crlfr
Rurct clrc<F, 6lcTI FIcBFfr's qRw v1 a'E+oL+ r?F {Fr
q{cBr .ecot qRF{ ortt aIEq I

&fltrs E Ffi Enrq<q Tficat Rl'fl'fr+< v$a Er6E cq{l

srr cil Ssrq crsBr qflQ{' .eF{ Ettls GIET HRBI R{' el"f

ar-6s; fuEq etffif Rl .{'r fiffi'E< 'iruh qrlt{' uQw
stn ufs< r ,eQ RFrfls Rl'g'R+< enq ffi qgtq.rcq Rq',

{rA nsfdt{ "f19-q"1e Efri,r qTqF Rq'g'frfi Rq' qi'rC{

erwr qtffi q\{ {rEe Rl' .Iru'otfo{.Q3r< als fi{s
tq {Tr g'R-a ilT{ q'fr{ qi"fetr{ frdr<q s-6{ l*

6+Er6aw, 6c;q'fu6rr6, qlQB'o'1, qfr efqcr€ qFFr ;IFlt

.{{SIQFK fiCto E frre €<F <t .larfrs fu' Tt clrcs r q<f,'r

' F a'fr+< qmf R' TK 6s-Eo ?FFr 6dFr "rorT< aas qka
qI srr 4rc{ qFF $r< mv RlaRra -A<s qRrq{ "fu5 fr
nt6|l
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s-,<crire qRcqa "rfr+qq +<l5c<, {{o< wrt-ll .r$".* ;
q+ cQ affi+-{rtRqrT cQ w1fr-aro r(Ts ?q qror q'ft,l-. qiqtr<
frdr<q +c< r

{qrc< dtBs q'fire q-$r res ,r<cqrft g)R-+rrs q-14
q'fuK qfi arrqt qiq Riu'rc"rcq qqr c?{t {lTI qr+ t.cs<
sfuote cfrq t fiQ3'Kcq w;i6i T<{ril eIeK ra{ Rekfrs
cffian-o-o fitkt'a'fr+< qh chq sffi r?F q\n Ru61rq
aql srTt e?Rd I

cdfu-{ qrq<q s-{r ffiirft-f,rs 60rftfu'Drts qqfrq rfiEr
fiEfrr'Drtcsm trbo qrRq r csd €TkAq m dDfiEffi'fie.s-
@ ffifu'q'fraq r{crrfr} Tr qr+ Er,ffir fu fiEfu-{'ERs-<

"rr'sl-s-6{ 
crqDrc< A flfis r ery-scs cdfua $<r "{ffiqh qri$E qfrf, | csd fiffiq'q'fraqerfl fruffi-s .eku

Rfuf, <FR<-{ sFrc.r fr-rr<-s Rurz'r cev q-q' 5;Eq <Kqrd
TfrRd r gdrancru: .e? fffi-ars q'fraq"Kr frtffi-+ cfqs
ffiF s?rK qrrcs l*1f q e qTg-trs {e_f,<Fre rfr
cqs'ra&q; . q?fis adfu-{ a-"1.f fiekfr-o .!MK fu .c?
{s {s frUfufr.s cQu< qi1fi6rc6q dir+mq $RRa r qfuro
cqfscl qr{sl o-<r &qfrero REfsfr{ cfruq q(.rE qrQq.
4"1"f cQwfi {rRd I

fqw s-drqT e<ffiorq 11 fr-or<-+< T{Ts €i 1ar<,-o<"r
ry"r* oR 6iro T rKof{ Tdt "ncq r cs.irqrs RftF o<r ffiffi+
.eRq< v1 urfrMo <W c{R ffi'Drtrsc< qfio qripq 

r

qr6q drc{ dFfitfu'Des sg< fro6q <R eirTq sEfd r Fc{
acq' fitFRlT cfu< qT< ft{s"Kl ?ft< Iiva coffsr fl'q r

neFrq{ qrrcs qrr (r{s,K ff-EBm'Dr-.rsr< rfio q-aaa{< qT
qFF €flT frq. q-sr< fitfrt'bfu .In q-sr fuqa.{< qT c{<r
fl'E I q<rqt .{Q fiv,Rars a-"1.f lh+ Ts, sFrcr 6.RAsr
e{cf+-s-{q thE- 6qffite frEfsfr-s cFiw v1 ffir+wc< aa
ffi qr-or ffrff fl'q; nfu{ -ft{< sail\e- ?FFr fitkfr-s ceu<
qTE 5r-oo-o cQnr< catrrr iRqET <S FR fuq 6{r<tzie-r
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T€^?r I clafu etffir G-qs c|st fiEBfi-s qRw qcl Er{'r{t
K?trf{ fi-tfr{'Br?rs6< tDs 1fr Rn"r <m ?<q r

frEtrfr-s cRs< v1 a'fr+< qT( mrl <t ottreth utur

{d "nc-< fi eror,.t cnrcFr fnRreI "rffi qqs dEfirEfr'BRs
w ft'-R fr{fd {ffi erfo-d r frOtrfrs .eQw qtfr-qrs uRBr

Rk fr€fu{'bre6%{ rfis ($) "l(qqes <qFT hqq G
{R q'rf,e c? c@< v"1o utRBt EIRBr{ ,ecotbr fl 1ls t1s
p te. .!q-a ?,s-f, 1irr+ da-a oC< fB agRI FI {a r cfa
a<"r< "rffi {erpt qfr fiUfitfu'br?g ug \9h q-s @{'rd
frEkk-a .eRrs cofu*re wgiFr+ ls.css <qa mr6t rg{
{q's- or<q (rd <Kr< lfrfiffir'Dri,v "lierq .qrbr T{rr{
4r-r< fl-r{ 6?RrR qq-a ftfia1 

=l< 
r Fir-6< {fri ql mc {o'q-

{s'u-q-{'s-, mfrr< fi€frfr-{ qQs'< qt rwc dUt-
fi{gk'DRs- 60tffifu'ilas- dDGrtfu'Drts tr<q< {<r fu
ccefr, c:rcgi<.s.qr+ c{+.TTfafu{ rKjg GTrroo ffi fi frEEFfr-$
qfqs qFF asrd il-Ji'fitffia q@ er, M{?:6q Frdfscr

"rffi o-<r dq€s fu*, d!fi€k'brQv u-g Eq zl<? etfr{ r

ffiisfrs qQ-6v qrT{(Frs ricss <rul sr<; frs dltftfu'h?v
qrR?< ei54 6qrfl fl-d {,"ea Q. .c? ow oR< a{krr6{ | strR
c<z'frrr <'qrs<< "i"q-am*t frRq aTrE{ F&Gpfr+ -cRv

'cnRrr fftq q-a cq?ll ?srrq s Qgn ersra fo{? cs<ENrE

.{Dr o"frgT.€r6{. slfl d'{ "nC<. 
qr{R-d|s.s a{Rrf6{ r dEtfrEfu'Brts

sg ea corfl e.'rq qrq +{qc<w r &-q FrtGFfrs .eR{g

qr+ c<t< {q-erz< ffimq a-<T qrcrr<F eq ffiq r ftrroct
'Trfri qr+ ftc,q igK-{ s<I oFFs <(trtr+<f{ "faft qfre 6elFl-cs

qflQf' qQg< eJeF-s<clE <L<q-{ o-<r d!&F, Q$o q{rq fitRF{
qFF f;rffi--{ 6srrq <j-{qK sR< erct {q r tgK sFrccl

eqvs frcf#f.q.{ qRs qD|g qFil Tsrdrr<I?r FrERa/ ftRRfu<
'fr-qq 

'lqls oR ffie$ {q r sK f}fEs qQ ftdqcBts cFFt

f-"f.3Rf,/ FiFiftftq cmDRer+ sFFs q,rrcFrl ffifq< Tls sR
q? crflBfrr-qrc rrarfrqtccr qrcq 6 lt? oro {a r fi utRsBr
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cilB w"rRqrcq cJrrs, cEET{'cq dilfiefrshts sE \eh c{KK
.{il rygnw a[6$; fuserr q?. E\il,r FrU€fis .sRw ?ror

fnBR{/ FtRfrfuR-qro 5-\-e-8, 5-t-e-8, 5-\-e-a wrft
qlrc$, qqfis {p ryaiqro {cn {r6s I sl-<rql Er.c-'rsch fnBRd/
FrRfrb cffi qfQq-w< erftrde csftrm Qw ai<n mra
{< qrr< 

r

mqrre qfr ct cffiie'ro.-{ r\,qlr T:n{ {{{, Fr+q'g6
dEfitFr'Dr.is W s F cc1 a?ll\o 6sr-{ crd?q< qssFr
ilqrrs | 5b81 u-re wfrl qrlir qG vsry{otc< TqE[ s<I

"tfu'r-fiffiqo<"r-q -"iAsE< amfqs {q g frsBFfro cRss
crot re{ f}refr-{-iiRfrB{-{ ri?$r rytr rqg I oT{R RfrT
fiEfuir-s qRw emr fitk{'Dr{9Riar+-< ql"flrgT Gq fu r ?lr<
T-re fiFfrfr'DRs sq( VT qfrq r ery-srs RRR
ftth'Dt$-qro {rifu-s-qc< frEtrfr{ cfus ,TRfra < 1frc
qrttcr erfu"rx <fird | {rq RKr rt?t-a6t ,{sr4 eGfiEBFE'Dr€

l(qqs frlTtx liqr vcq? st,s{ c{Kr\t T€K I rr{6rrl
qQ fr-*trl "Grr{ibr?s< fr-flq< r(?fi?r mn +t< 11-C<; oFrct
,rfo"rqbrtse kq frq qlre{' cQw fr{fln {< "rrr{: fr€
"rfrfrfu'Drtw ffi Rq frfu frUk'fiiq{ fr{flq q{ | Tqla
conB< "rffitfrs'fiQg q-E rfuqflEfu Tgr<i frlTw< ai$r
pd-{I sfrcq frqr {rr G "ific"r"itrts{ fr-qnT< tiqir
"rffiEk'Drtq< ft-flr-{ xqiroto rq qrqT< €q 6{& | q{fiI
efFfitBT'DRss q'fri-< rTrae cflrB affit{ qrf}f< fi 6ErFt
tl-{Ftrfri fr'-fl ilq r qfuro frUtrfr-s cRs< a,va a'frm arra-uf+
1Q ffiael C{R fud tq efl< fr-{nr< qiqTr E fr{< {rfd
il c<Rs t<r nrc< | .!€c{ <TaRDr RRF cffi< T-dfr EfiEr
frfu cm?-< filT<h-sr I("fd-{ Aa{'Q dr',r-{< "fiC{ r

ry Rot"r q'Kl?[cf frEtrfr+ cQu< qTs fl{Frcr q'fu<
vpto 'irueq' c<Q cqrB qrcr 6q"II $T r qfrcr <q'R.qls f{ilr
flf+< "n<qsr frgGrfuc ufu< $raqcq urdr 

"{Rr 
| 6Tc_T qFr o16{r

Tqrr c{zqt<rtT fretrfr-s ,{Rrs qrT<Rfi-{ nirss <qa oR-<
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{u< fi s-<r dt<rEtls csr(4'l rffi'{{ q<<Ftrt {Filfrq I

frq 4'frfi r-dft Frbtrfrs €Rrs frs qt r(rw <-{d

a-6a r frsr-aq 6FEs cQ 'ftt' tfi mrqt +qmfi {fis 6rg{dTf
qrDqre ct q{ffi Rqq-{s r 'ft' 1Q cfl{I a:Ft G€< Rrta

rfrsqz< q?F c'qrrdc{ fr{ 'flR, 'ft{'{ ffiI .c-K Fq{ls
.Tw Frfan' vr+ g{a r

sr-{c,r srr'ch fl<cil s-fl q'Tqs +q'< cq q'fr+< vlRar+
T< adR qfrq qr+ qs< RG-x cflttr< fi.lile qi<r<F r cq-K ,abr

a'fr+< &E-€ qn .!Bt E'fr+< rirss qqr afr eq qh FFr<fl<I
qrl qBI com f<ers,dc, qqfte. qfi e|-q{<"Kr qn .cil ePsrtFT

qt xc<E Tqfrs aR <'{|lcDl {< qfr{ on {srtq I o['rfr

^!a qfu{I'r- T{€t y-q 68ICTIKK T€sI sdl< 9f|-6{ 
|

qw{cs rffik'Ertw c? air+v '5Tr sR <n 1fr
qRra cq<n $TI c{ qfrctlbrev cvFqcsc< flfu q'frd{ "trsq

T?rd'< bTes i{Effl-!-s .lQu, vd< "iffi+Bkl'DtQso "r<ltt Er66{

ffis rer rRZ+i< T?rq 6rQ rqTg I sKnR qQ T"rits {q
cs<rFT ErRbT frGr c:nF<"r<r erFFF rr<'q-{r ft{Lrrq frm
s'K'{TA{ cerri .{fi <Q q'<fa c<&. 1frrr "rm; a'frao qm

frq R{ canF<"i-qr qh ilQ qGes qgror c<R c{CtLTR 3rtfrK

{-r{ |

s{rFic qlT<(Frs lirosfuqrs csnrs cfi est<"rq qdeDr

aq{Ld iq6 1<mv qrqrc {0e<r q{, frQ enr< Bs< rqrs
fr-< c{rgrR r "th"c"r'rbrts 1.r+o-+ orfrREGrq'btts Tqq €e

or{< <rc< c<R. C'tcsrm fi qR q'rqe e r$rlts qlrosetr

T<F$'r- +R <tz"+ clQ +qn q-at q<Ftrs|

, q-{rr 68fi€kq'Er-qs qg Ee tfr afu"rx qrircgt ,{?

q{Tqra< qq{ "'diT qKg ffid I sKq eraFrcs arsi-€fi FIUR{
q,fl-{ fnRftfit{ ceflt< x=fi rnn rnrcErfl <rc< t*ro csrc-dl FKfro

fratT{ qp.rr <r-fl affiq | cl{Kqes cq'.fl SirQd g fiEBefr-o

.am-ar+u qffi{ cfltfr< x.[T qgilft{ csnHE qko r Rs
Rfu qqrfu Fqs ,qt rR{tFr sFr.c-$' ffi{I {lTI | IlTfrT



qrffiRqr<Fs qror FrSffio .sRq{ qTe- €ftfr{-{ xqlt €ilJ
f€{, fr-q $11{ {+€ qr+r Fr€Brfr+ qQw w1o cGfr+<

ci"Ifi e<rfr-{-{ {({tK &-{€6t I

sclrFre ry1q<er<t qffid r<trat ft+r< mqs fr-R{a

nmflrc TJ(.faf qFil 6q<t tf'q'
(: ) ry+rat fr..en'q< u1o c&F+l 6uflb< $ rs,{il atrQft{ ctflB<

T', o<qrt< ryrl qt?F Tsrdl qK,{a,ss q&fr-{ cuflB< {b
liafiT Wq 6uflb< T'd r(il< >i:trI{ |

(q) aor*r frBtrfrs .{Rs< w1o ecrfr-a cuflb< Tb ri{rt EIIB'R{

cufib{ $ al,"IIFT eflT sllq I

(") ,.lcsrc Tsrd'I RERfr{ qQq{ qTs f}URffia€ {r
aiq11 Fffiffi-4q {a X<ir< >NI;r I

qdtq cfifia q-a sqfr-a cnfi< $ ai$t frca-{s qnQFa

qv qrQB'Rq cutlb< $ q($K TrrFI qFF 'ql?r{a..gE effiq
qr+ qrQB'Ra cuflb{ $ r({il< nrl;r I

cQfrqrc sB vr<d"I.{ q+ @rc TT,qdil qr+

qffi 6qqs frcffi{ qEs< tr2'4 r-qr6 €+qTf \giTq
qIfl <Fr6dr qscrTt )bce u-av CQa.Rm fu'6 qq ob.qca cQ

<tz}r< qTa <tft<tq qrflTfu qn ch [s-rg q-ffi{ qIfl <u,rrE I

cic'rizcrc-o qq-<fo ffi qffiL< fiEBFfrs ,eks{ trbd ffisr
sRcq qr+ ,le rftqtlmt fiEtrfr-s qQs< qI€s 5p1a 1efto<
{els {z-r fi fr6rg aRrql q<lcrti fuTg.cBI qG qGr<

{Qq, sKcf {*K T{q< qflcs "tR< qr+ Q'c(cl sqr65a rFFt

E fri cbm "rBc"nBrQp 
-l(?|Ers|a qftg;'6wa <rfr-{ c{$5 geftoc"r

aJrrs fi erfiq sRRd r ct urc-+ft \Ts6.Ii oBqa-64q *o
{@Kt FTEBFfr-{ qRs< urr*ffi+ 6{rda qfqq 

r

dbqn-frcr wa rcr,Kt fretrfr{ .eRq{ q< ur+ffirc
fi-{ eflzq a cQ.v5 c€fu q+-< ffi'err.E lun tfrFEfu'Bt{u

T,{rd "tt<Fc{Kl 'F{Ett €slEFI qc< "FrFercs dre qR cbr

cF{d TeA< @ oc< | Errsrd -r{qr 
"qcof T,<rq fsft{
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6:r{ ?s{R Trq \TFF tsrs xq{ fq orsl ftUR{-ftRftfu ffnBftqrs
GET.? ?q qce r .st Drnfrcs s"tirs koq wr fiBfr{-RRR&
c-"ffis oerrftErs qcfq{ oR currq qrc ltrgQ wTqFr+ "F{qfu
TqqJ< qdTf cfl{Fi qt'r <Fr{ |

FsR{-f)fifrtu $
F&CFfr-{ cQw u1e FrBRa-FrRfrq c(6Tf, qil q{g'5wa

<rqfr-arc-$ lefrlcDr< ffi* 1qa1 r(Tc +R <rcq r oQ q?-g'6o-l
rrafr-drs ffi erErc-< ev< q.'< {rc< r .sqil erfr< f"rER{ .!BK
qfls RnwCfi sTfr-{ f}fUR-{ qh cQ <rfdn <rq {R etfr< 

"nC<,
qr {qFT +'rfr< fnffia .{Er qrRil Frh< FrRfrfu .cBr< qas

. {rft {rt afiRl< "rc< qrQst .eREr flFK f}Ufr{ cBr< drycs qraRBr<

FrRfrfu{ qBr cQ <rcrfr-6E r(1e eq <trfu{ ,n6< 
|

frrry Atf<{furs 1Dr ua;m qflis cazr qDr Frqfifd qr
cBr FiSR-+< arv q{g'5w-r rranc< 1e trq erfr 1tDr< TrqE
crsr ?rKdF[< "rfurq DrRbr rgt <]<<t;r< Trrq t<; fiQRc<
ffifrfuRrqrq cDr uc+z< qfto or<cq Fr FrR'Rfon q{g;'5s-+
<rcqr< liaa tcq oft 1qa6 {rwr <KEt;l $r ua< <r<q4?r
xlFI qFF cDt fttR-{ i{FF .{bf ftRffi riiqe e'rq Ffi
Wrd-{ <K{r;f{ qfrTrq ffiBf DE.r <K{rfi ryra {a 1

<Fi geftcBrv ffis <r<"r< q6{ <Ifi ep6E', 5rc-,6q'ra 1efoDr<
eft 15l< \rF< <t<l<rt;t 6{6dfl 6{Ffl brfu mna g'z116r tfurcr<
t< r fre fii9trfr-{ qftw .{g-qfu ffi<"rqr c"n-ar qRs +fi
Rqt< {rq?t {fffif{ TFffl hqf €6E TrrFr q<il cq-ltt esrcq r

trfuzr qqg'5o-r <rrfr 6s<rq €s ef$r€ t< qrFK, qqfrq, q?
<rft. cs<rE fi€Rl- rrw, <r ftRfrb-ffifrfu< ilqs
aR<t fnER{-Fiffik-< q=qs 6r< {{ ilfa< r fre FrBR{-prURr<
\rse q-ifr Eg;{ q'rq Fr$frfiT ,!furo Ffftfrp4 ?ift<

' efi (Strand) {qrbr RBtrR-s oQw .6+ eqmb 'Ii.rq €cstrFlr
q6 <raqr< E-a lq6qr
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arflflm cqtc{ f"rRfiIi.e{-f}rRfrE{< qqs Etq B.w {rq .ct
€Rs.s f\ER-{ {rfrr {rdrft< r cffiqz:s €c{ asral fiitrR-s
,sRs qrks-rd cerct aR {'e 6E-gE FibR-{ <I fs<ff, FtRfficq
a[cs; qdtq rrt?Tl fr3Rf,l-{ .{RsE FrUR{-flfrfrb Kgttst

cenB qn+ r rftr+ ffirFr'<-o qRs's- fliRr-fn'ffifu csnF< qrw
qt{g'5m' <16 Ug< .{$IBIR Ts< | ffifrfrs cQw rFfd

lefotf< ffi esw{ efi ?;i-<"i<l ftffii cflfi .{br 6a-{<

rilc-q sdnQ. qlR q|dq-{ +rfr-< rer+ ffi"Fil s4lQ !T{ FfER-{

crttb qd-{ aav q{g;'5oa <rc+r< n(Frx q{ | (q?-r< r-"1.f 1efufi<
K$gtq rrfis crsr FIERrl qa fififrffia5q <rr :tR {rco r

qsc.ri eircro frffi.fr.s ,afuo fi ftERr wt+ ft fifrftfu{
cr-ot TKcq cTrdztr fitRl co.nzTt FiRfrfu< qfls niafl q{

cat eu Efi< tK< r qi aT< qe< aqrq cflFIt {lTIr RFTrr.I

efi'e-rs fr'3frfrs ,{fuo qsl qffi{-{ qiqn fuqaq< ct-qs
qfreR'-d< qr1-E q-qqa.s< 6TUs qffi.q< I'(?B]?t T{t{; 64eqr{

c?<rkd< li$l qrAS'R+< tii.rn< aa1-a r qfuT qfufi< qqs

Rrr?fr{ (;T'r?.<I eFr<Rq) qpq s<tfr-aq alv qrqfi'Qa q{gi'p-a
qrcqf< ciEd CqrcrCffi ryg< r qfrtrm-{Rful qr<F s<lfra-
qlab'Rffi cqfu 6q1s ir-.6q t

o?cBt .!Dt vl $T<-<-dftT'r seil c{ {Ai-{-€frfi-'{ qFF

qRB'fu-ecrfrc $- erntis-cs q-o $r q{g;'6o-a <t?il{ cDt

sr6tr aTeU'eE{ q+ qfre'o-+ "f{fll qr+ qf+ci|.< lil qE'rsa

'rflq riq{ +RcR | {fr afieF-frd qflio cffifi ffifii a3<Ifi-{

ciqe tqcqcq{, F5{q'6q r€l<i qrQg'6q{ 4r4 6n cbR F
.qfucsrT "r<ilT q-+ qweBTe< XDI ffi'5qa "r<EIl r(ET

oRr:qrqrq r cry?rc< qreb'Q{< qatg cfufr+ T(Ts cqt<rcz.eq

Tatl$ KTGr qfu,'cul <i{-{ erslrs Ft a1t'1ua 'rflrclR
aiqx sftrqf;{rsa r cQR-ar+ 1ffiv ffi'6u-+ qr+ q&cca "rwT
r'(qfl a<fi qrfui'6m a1'6 a?Ilfte-a5<s{ qr+ fc-qril $e< <r{RFJs

f,<trflrf 6<r645f fd6r< {46{rs4 |



r.5



(-



11

Th€ frUfrfro qRw fi fiGfr{-FtRM K{tBt c'nB

qtfu qrcrt, q#t sqcsk ufr pn mrq f{w q1fu q1651

qra trqq q-E a1$'6wa qstt 61 qfu'rw <rcur< r\{6
{< qrcd, s*q'rq.afrfi'{-eHtq (rtkr eUnF) qre sqfre-
{ab'Rr{ TmsK {tft{ qra @rnt Triltf qq 6a66< r oQ

treFFw r+s <rR<qftil aeil €rg s frbGefr-o .!Rw Tsft{
uFr 1wa, qqfte. tr "IR 

qm T?rq' [5rq e1zrq?Fr 1fr5+,
th Frcin ftftr

qbt FrBtrfr-{ qQq{ Teft{ ,eslaT TFr{ ftERa-RRfrb<
F:r FTf qil efifrrq gt< qn-sldT +{fr{ FrURd-Ffifrfu
Gr 6sm{<l {< catoe[ qqcq EfuK {ft r enn qfr< ft

, tRs cfufr+ eflfu frCr sfifi mt hts &.oa.e q'64 qffi
qFF qFr'g;I,{ q'r6T Qpr{Rq {lfu | q|{qrrs cbr +rFr< .chF
'<rrn-.i (rr{<r ffiq) qlTfrrc q{ch TtFfi mA fu .sfrfiR
qfu I mtrc{ e<rfr+< fuAco qRt'R{ qtk r qfi q&fr{s

A, @fi-+o T, €ilfrr+ c srFF qleB'R;F c qFl6{c< 1rtr<r €
qr+ &eru FEfu'bres qbK .esrd sfiN crcCAcAcATAc

Ts k qrc+, 6',-'r+q'rq mt FrUBN'bt@r< qn-srq +tfrs
cAccrcrcrArc {tft"{ fi frfr{Cg }o fi< qfi r



Fr€frfr-s qFs< tryrT-qw{

<fiq{-frcr Rrtq r@ktl fi€Ffr-s .cRs< aFfq Te+{
Ffc{ffir qB mirflrqQ rrdeq lfr awg- U., rrcGcqrrc

N eFFH sRrE A mn Rsrq+< q:Rls 4{'q''{ q'a <r
frGd fi€BFfrs sMqro{ ih frrqrfr+< sK-cq fur cfi rlfrc{
q{cil stGs ucrft Rurct <K<t< $rE r .cQ oqz3r r{c Tqr+{
<Frircct 5s-sa ffifi Fruh'BRs qrot &saq< >r<F v1 ch la
€+,t oR ur< {rR r {R 6qril qsr m 1efotr< -Eqn +1fu
prq ,sil cffia, ch qteB'R{, qbt ,sfufr{ qr+ qh e<rfra
qcfr< ncn'c ni{s eq qcR; qrsrfr-+re fuK frqAs +tfrcDro

ecl ctlQfr{, €$Fr{, ctttR{ qr+ q?B'Qa qdq rctc {rfu
mFm r qfrrE '&aac q"trttto AcAG qFF Tcrc eft lDt
geft k {rfu{ |

fus{q{ T{sTsitr{< Tsnls 1eftctt ffp .{f{ cail{ L{
erc< q?F G"r 6Dt{ €st6l c{lEIFt qE q{drqdK KTrDt T{
cittFr {lTr; qcfis 

K-TrBr srfr qi{s oR +{r w<-ofr-qro-< (refr{
ftRftffiqrc<) <ra RrRr lq t< r qfu{ ef{sTstlr{< m{s
€st sRKfd 6qkrl sF &sa.c uafi< AcAc qFF TGTC

sft Tgrq Rfi{s fq 'iR-{ ql?F ACAG ctffir< A-<z<tn.o-

cFFr frGr 1e frffi5'S1fuaa1-qr rGTC dc{fr< q<qiAr

fiEfu'bRu {rR Gfr$< | Eq:r +lffiK Eqn fiEfu'BrQp qfofrc{

rsa1detc<Q eftfreGr$ .sfu{ qfl\5 qttg'rqd <rctr< r({s
{< r wretT ?grs rcrc+ qafur AqT {IErrs r ft+c+rw qiot

1w vlRar+ qrflfu tq .{Frcfr $ TR ,{ffifi qT( d5l\5

"1tr +r<Q; eE< F ctst? qai€t qGfr-ffi qfls qreg'cq{ <166r<



c'lFt'F {q{ t{s "ffc<r; fru {aIFI{Erc{ flt c'rffi *#
.{Rs{ <Tq-6t qn Fcarrft-qrs <'f?ists @ stffi {< r flfu-s

fu$ fi qn rmt u1 ofrfr+< dfls q!Qv'rq-{ {rcrr<

ciee ?qRIF{I, qQFGfro ..eRrs cQ aq5a16apq dwR frcq

c({s eq ffi< w+ frfrvre (q+ Rr$eq qcqqn qorct<rs

s:r st$r ks) qeFrrufrE cRw elRfr{ qq-r .efrfrfi qfls

INrc< <nn {K r {are @-{ cqKt dcn slFdl< AcAG q(qe

,gQF-r< ,{stdl TGTc Frfr fwK sR{ r QFc{t @E RKT

frA{ stfuE < TGTC i{("t<r qfls rccsqc<t ACAG q({ Gttl

{< r qqfie. eRl{eh &,!aq w5 geft< +lR pr< Rfr{r e<

fu-{ frfr{r $r &sac qt ewK sR{ |

. $bq,:{-ftFc-s qa <crrll fi€trfrs €Rq{ uTE effi wr+

Qgr< 1l:prm irT{ {fuK, c"ft;l"fiTl w+ "tRtff cq rsrdl
fi<ffit furo eeq $frKfd qqcqt frqrc{rq rsRcal sqfite

M qto,'fi{ qg q{ss RN e${ ryef{cqrflI erlrq q?Fntr

<tqful
qRrql<t qss c{ <|b{{-frrs eFFFf <trtFt tcs Frbffi'+

.{Rq{ T{sgsilTfi rrq€ ffi 1wq @e Lq 1"rr I crfl qer

FruBFfr-s cQu<"rct Tsft{ qiq .{il vtfr Wrq< cr< asqfq-g

@T q'< trc< {rr e {P-{ TeA 6s{t{ frE csFFtet?tt

1e frEFr'Brfo qrodq sR-{ 4c< (Frfr fsn @F crlz-{r$fs

{rfu, fru 1efotr< q(.EE RrRr t<) r .sfut qfr cr+ cBr

€Ft oR-< "m qw frrtn-< vrfr 1ua RIRT {rq -sh +.a

fi"Ft{ qr+ ftR* "e ra qn cil Ff, 6q''{il{, csrr{'cq nrn6l
Trrt{FI {< "rn< | 5bctr D:lg .lF <<q< qAmt qbr €l {q r

{q{(<r$ a{s ffi'6u7a 'qdte. Tft'rq-d 5a* 15ts; "rqr1
{sI rrqn .lbto R^Ru{ c<zER-{r 1R tutq frTr {q r .{eRfrF

ks{ <'R-{ ffi m RrR-<q c\p-+ ffi tqw (ttQtrqar<
<FrUb<) )r{{E froro qq1 ffi'1qa )c "KTI1 ryqrq fr{l-g

' fl{r<{ att'rqa "rgT< w )8 |



\o

G
q
-c

1-

)

F

A-- ---r
r--- - --

fv.eac qT{ T{sTutrr{

ff.",',

{



b)

t

-
!

i

i
i
I

a



!

ts\

Efu 46 | qrqRo-re c? qr$rs 1fr t<fq fiw mc?ffiarcT
fr<€ r(cnn6r s?il RfrT ffirr qFF frc'nfs frqF +gtE
1E oo &.e{€< Tsft{ K-rrbr Ftfrre *tQD'cqa' )c q-s-{G

sfr{ | qq rffi qFi qrl rl{lr\e- C{cARil Ifr "nze Esa€<
co-drfrnrc ffiiFrBFt'brts rTBca- ir{E qrQF'rq-{ (aRE'rw
5a) qnfu{ | {6{ <<cfzr KTfif rtfrre l{s alQS'6q-a qror FrtBefr-+

cQs< Ts+s N( : c -: c ) Qurc"i ryr< 'nR r

fu< FRE .cr{, <-{q< N(>c-><r) aFFI &sq.{ fr^qTla

cKKq ilt'rq-{, qdtq aEE'csr{ : s fl-{qrT cmr fl${ff, qangRs
€{r td qr+ ccQ il<lr-re c<dffiarco fDr aq-{Ld G tuf"
fi$ qqr

.!firq.l tfl< TdIITEI Cs'F mFK t< "rfC-< 6ERil qles :

(: ) qfi ftitrfr+ qQq{ Tsft{ orB fsn @T arcenfs
Ttr rrs qi-|Lfl eft bet T{rfu q{, ce64q'- €e 6{cAR{rRqr€
EeN qr<F ffi K{rbr ers-{F IE 6qKr r+rqrfr-flT ilEa
FEfrfr+ cQw Te+{ K-{'fit Trfu qrQD'rw.a :c +KrrT ?|Ifr-{ r

q{trfi ilt'fq-{ 5 8< Tslrc-Tls {qv< c(<n ofr qrd ; fre iq
Qw $t< frCtrfrs qQs< Krtbr sfize at$'rqa >c 'r€IT
alrfr-{e drf}K, vafr< gmfi effiFr fu.{{(< Ts+{ rsrcar 6sr6{r
hfu N( ) c - 5c ) o-{ qK qf+ ErN qr+ ffis erqr?r pqqqfr'fls-{

Scbr< qis Frcir< ercw il{rfu< |

(t) qr+qre qfi <rBq{-fuG qR ea qg, qefs ReEFfrs
qRs{ crfr pra RrRr ?q "rc<, csr+{'rq eRFr T{sTslrfi\r-
N( :c - :c ) fitFfr+ cQs< KrM-d +fi aarcl N ) a rfifd R&T
e{ tfr< \{t?F cQ orfr< qrF€ N 5 8 {rd}n<erfl ry{ sfi
b*K eq Tsft{ KTrvlq srfr qzfi aiafl q'< r Erfu-+ TgaLT

1ft cq-o qcn affitr{ mrerfrqo frbBFfr$ cFiv-q 1sft< cwa
ptfr N:c qfs qnqE F:tu- N )8 "mlt {rfut fu.q{€<
ca 1eft-+ N(:c->a) oc"t ryr< "nRr

ercnl Eq-s{ N(:c-:s) FTEGEfr-+ qRs qz6 @1 16q
ffi{ .culEr TG\9- N 5( q<F qt{-slEr +tfu N )8 "Kflt
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efifr< qr+ ,{Qfus< qfre N ) 8 flqlr?rem ry{ vtfr twr
B< lefilctt< "F 6{ {cq frfis erqT{ frR{t{ pfu N (:c-:a)
qr3 qt;l frR${ Tsfu N(:s-:s) "mrt $o fucq,s,Ug{

,<frr qafiq frAr erws qrrFfr N(>c-:a) qrc qrrrRft
N'(: s - : s ) firbRfr+ qQs c"rrcr qr< r ifu-s qqn EqqdfrEfi'{
.!Rs wT frfis efw{ frbGFR-s <MqtR rr,w err.,T qfifu1

cQ 6** dil Eqqs F|w W{ cqt<r frbtrfr-s ,{Qs
€st sR R qmr< fiEffi-q .sRs cffir 51'q- .sfrqs NI

)c "mtdf qfcq., qnfr<m *Qr qw{tf€ E-+'CqF c{FfftT
cq<'rd$Rs awT&T q{g;'6wa q<rq a1-q1 cfurq rErc eql
ft3vta .n;o *"K ,ifrfl< q{rel 1Qq q;q'q'{ 6{<r *qr.pT6{
qR{E asw?T q{g'5s-t etrrs, qnfr(s {T{rrs I

qQ qffiqtcr <tbqq-A+< wrR r-1.fsrz<.\s6 lfr ewr"r

oR< c*r<rfrrae cQfr-orrc tsK \eagrc TsrkFil <u-rQ pfrr< r

qAstg fu< Rflfu +-q c"tr<tzqrq. qqfq ftGv erqrq xFrqr
FTUBFfro ,aRs Nt( 5c - 5c ) qr+ €rs cFr6K cqr<nReg <fiE{-frF
*fr ot{ Ed Xfr E:fiffu {qc<w I argsrc ilBE{-k
qrQ €141-414 R" ffidrs €Fr-fiAsr sil t{6E Ge
qiFFTtr€ €1 qrR ryftr hrcq r r?rG .e? qrq, ry{KNrF
wqh +o-<r ffiqR rR,IFK-s? E< rRr

\{r+qrc R qR{ srE<tq-{ FrUEFfrs ..!Rw qTs Gtdr
€bt sffr <-o 1ert m"|t qrs; .c? qffialcrs FsTe-rr[{
ofr< "nrE r cQ ordr Kh "tdnTe= q{- €? cffisr qftfic-{
$u qRt- crfr ,{vrd Mr< qc< qr+ q? qft"Fs srFr{
:i16' RurC{ }q Qfl<"K ,:r-rffiq< Trrlfr-s q<rqs qmr FEffio
qQs qcf< e"N rGicbK Ee& 1fr qs,
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1rsprtrfi qrtrrsrqqq

€qqRF T{sgst{T{ ebt 'ffit fr{ta1{ ftF caQ oqt

ffi OrO qgr.tt?F r R rcrra1 "t6C frl{s R!-{tCBt frlFt rye<

t{ tfn ?

sR 6qrdr qss G fiGFR's .{Rs cbK T{sTwre x,sfu
Rr<t< Trr{s ,aBr frr,T{ qrre cFFt qRfr{ qflQ qmfi afls
fi{q {<tE l,q. e{ qrcq i qrqrc qEFEi€ eofia cenB cffi
me h$ "1vI rfir6T qq affi6a QflT qffid Fwlr<
r{vt mR< crctRrd; Fre FIUB{'B'Rg< crQ qilo 

"tl{ G{rcrlril

e<rfri ciTs fq ffiq qra qbr aE{ 4T{ vtfr-{ $ oRra r

€ra 6s-N fi'{" ffitao ns +rfr{ hts qn .qh AB' Ttfr-R
Gg< q'q 

'
enw FRE frfiT{< T{sTsnr{ sfiro \flffi KatBI rlh

@T t< r q83K e qGn"s fr'w Ftf qftIE s vtfr er@

<fi-q, or<q wufuwt {rr< nr6( aqcB, fumf+ ,.cr<Farca Til{
qtsr< xgr<qr qfr <x r QFqc$ B' q|fuT frw< "tRT+o +'tfr

fqK witzs Eqts etccf Ftt eafirca o$r< {RRz{< nqfr
fu{ nRT<-{ qrQb'E{ cflt< crls q{g;'6w-r <tiqa <na {FI I

flbrs B'ir qds {rd 6{Rr stFi!5rd A< tr< at{'grqfl <|<.r<

n' t< qrE qc{fs n's' vtfr Uerd {< r qqfs. AB'{ T{sT-e-nra
sE AB qFF A'B' Rurct fh frfu Fr€Efis ,!Rs b<'R {{ r*

qfut A'B' FrUfrRa cRrs AB{ qr{ ..ers q{qR{ fwt<
a?F-c{ | <sKq A'B', .eBt 6{ccrf EzTfr; ?{K qT<\Frs xr{st
4ffi q'q r qfu-+ 6sI{N?r Gws 6{6da .sTwlQl ffi {{
qq 6N1A-q qqtgfr{ afrTrs cflrq:tlrt cf}f OqflR<fi qF{,
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