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f] n_\Xk Xe[ 5^MNUP[\_U_+ep nzx{l}p �sp tyqw!pynp zq {z{!wl�tzy ~�}!n�!}p zy
�sp rpyp�tn ot"p}~t�% zq yp!�}lw xl}vp}~- _bZ~ lyo �}lt�~ pynzopo m% �sp~p _bZ~
ty {}pozxtyly�w% ~pwqtyr {wly� {z{!wl�tzy~/ bz �st~ pyo- #p p${wz}po ~zxp zq �sp
{}znp~~p~ rz"p}ytyr �sp p"zw!�tzy zq rpyp�tn ot"p}~t�%- yz�lmw% �sz~p ty"zw"po ty
~{l�tlw otqqp}py�tl�tzy/ ep ~�!otpo �#z r}z!{~ zq )xp�l*{z{!wl�tzy~ !yop} p${p}t.
xpy�lw p"zw!�tzy/ bsp qt}~� r}z!{ nzy�lty~ ~p"py {z{!wl�tzy~ zq #spl� �sl� plns
p"zw"po ty l otqqp}py� py"t}zyxpy� o!}tyr 41 rpyp}l�tzy~/ bsp~p ~p"py {z{!wl�tzy~
mpwzyr �z �#z ~!mr}z!{~ )zq �s}pp lyo qz!} {z{!wl�tzy~*- #t�sty #stns tyt�tlw
rpyp�tn nzx{z~t�tzy~ #p}p topy�tnlw/ bsp ~pnzyo r}z!{ nzy�lty~ 45 xp�l{z{!wl.
�tzy~ zq <jYZa\ghkak l`YdaYfY )51 {z{!wl�tzy~ plns- �s}pp {z{!wl�tzy ~t&p~* �sl�
p"zw"po ty �sp r}ppysz!~p o!}tyr ptrs� rpyp}l�tzy~ !yop} szxzrpyz!~ z} sp�p}z.
rpypz!~ ~pwpn�tzy/ S"zw!�tzy zq l {z{!wl�tzy op{pyo~ zy t�~ pqqpn�t"p {z{!wl�tzy ~t&p
)I]*I spynp-#p nzx{l}po �s}pp xp�szo~ qz} �sp p~�txl�tzy zqI] ty p${p}txpy�lw
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{z{!wl�tzy~ zq #spl�/ espy I] t~ ~xlww- �sp xp�szo ml~po zy �sp zm~p}"po p"zw!.
�tzy zq lwwpwtn q}p|!pyntp~ l� yp!�}lw xl}vp}~ t~ lwxz~� l~ pqqtntpy� l~ z�sp} xp�szo~
ml~po zy wtvpwtszzo p~�txl�tzy~- lyo t~ x!ns pl~tp} �z tx{wpxpy�/ ep lw~z ~�!otpo
�sp ot~�}tm!�tzy zq nslyrp~ ty lwwpwtn q}p|!pyntp~ l� tyot"to!lw wznt z"p} rpyp}l�tzy~
�z op�pn� }prtzy~ zq �sp rpyzxp !yop} ~pwpn�tzy ty �sp~p {z{!wl�tzy~/ bsp xp�szo
#p op"pwz{po lnnz!y�~ qz} �sp }l�p zq qlw~p {z~t�t"p~/ W�~ l{{wtnl�tzy �z zyp zq �sp
#spl� {z{!wl�tzy~ oto yz� }p"plw ly% ~trytqtnly� ~pwpn�tzy- op~{t�p �sp zm~p}"l�tzy
zq wl}rp nslyrp~ ty lwwpwtn q}p|!pyn% l� �#z wznt/ Wy �sp p${p}txpy�lw xp�l{z{!wl.
�tzy~ zq <) l`YdaYfY- #p p${wz}po �sp tx{ln� zq ~pwpn�tzy sp�p}zrpypt�% zy �sp
otqqp}py�tl�tzy zq xtn}z~l�pwwt�p xl}vp}~ )p~�txl�po "tl Tab* lyo |!ly�t�l�t"p �}lt�~
)p~�txl�po "tl _ab*/ ep ~sz# �sl� _ab t~ {z~t�t"pw% nz}}pwl�po #t�s ~pwpn�tzy
sp�p}zrpypt�% lxzyr {z{!wl�tzy~- �sp wl��p} mptyr p~�txl�po "tl l ~�lyol}o op"tl.
�tzy zq ~pwpn�tzy otqqp}py�tlw~/ Wy loot�tzy- Tab lyo _ab l}p ~�}zyrw% nz}}pwl�po- ~z
�sl� l nzx{l}t~zy zq �sp~p �#z tyotnp~ zq otqqp}py�tl�tzy ozp~ yz� }p"plw �sp yzyp.
�spwp~~ pqqtntpy� ~pwpn�tzy/ bst~ }p~!w� ~!rrp~�~ �sl� ~!ns nzx{l}t~zy mp�#ppy Tab
lyo _ab t~ l nzy~p}"l�t"p �p~� zq op�pn�tzy zq ~pwpn�tzy ty ~pwqtyr ~{pntp~/ Ttylww%-
}p~!w�~ q}zx l ~tx!wl�tzy ~�!o% nzx{l}tyr �sp otqqp}py�tl�tzy l� yp!�}lw xl}vp}~-
|!ly�t�l�t"p �}lt�~ lyo wznt nzotyr qz} �sp~p �}lt�~ )_bZ~*- ~!rrp~� �sl� _bZ~ xtrs�
yz� mp l~ !~pq!w l~ qt}~� �sz!rs� �z p~�txl�p ot}pn�w% �sp otqqp}py�tl�tzy zq |!ly�t�l.
�t"p �}lt�~ ty l xp�l{z{!wl�tzy/

^\e\k`Z i\jfliZ\j, [peXd`Z dXeX^\d\ek, j\c\Zk`fe, gfglcXk`fe jkilZkli\,
\]]\Zk`m\ gfglcXk`fe j`q\

M~jld~ H \z~ F�!op~ "t~py� >xtp!$ nzx{}pyo}p nzxxpy� wp q}ln�tzyypxpy� o9!yp
{z{!wl�tzy py !yt�F~ {w!~ z! xzty~ t~zwFp~ {p!� lqqpn�p} wp~ }pwl�tzy~ py�}p wp~
ot"p}~t�F~ rFyF�t|!p~ op~ xl}|!p!}~ yp!�}p~- op~ _bZ p� op~ nl}ln�E}p~ nzoF~ {l} np~
_bZ- oly~ op~ {z{!wl�tzy~ "FrF�lwp~ l!�zrlxp~/ ^z!} npwl- yz!~ yz!~ ~zxxp~
ty�F}p~~F~ l!$ {}znp~~!~ rz!"p}yly� w9F"zw!�tzy op np~ ot"p}~t�F~- p� {l}�tn!wtE}pxpy�
wp!}~ ~�}!n�!}l�tzy~ ~{l�tlwp~/ Z9F"zw!�tzy op~ {z{!wl�tzy~ F�ly� {l}�tpwwpxpy�
nzyot�tzyyFp {l} wp!}~ pqqpn�tq~ pqqtnlnp~- yz!~ l"zy~ �p~�F otqqF}py�p~ xF�szop~
o9p~�txl�tzy op np~ pqqpn�tq~ oly~ op~ {z{!wl�tzy~ op mwF/ \z!~ l"zy~ py~!t�p nsp}nsF
> oF�pn�p} wp~ &zyp~ o! rFyzxp tx{wt|!Fp~ oly~ w9F"zw!�tzy op np~ {z{!wl�tzy~/ Zp~
xl}|!p!}~ xzwFn!wlt}p~ yp!�}p~ ~p ~zy� }F"FwF~ !�twp~ {z!} np~ op!$ zmupn�tq~/ \z!~
l"zy~ py~!t�p F�!otF w9tx{ln� o9!yp ~Fwpn�tzy szxzrEyp z! sF�F}zrEyp ~!} wl
~�}!n�!}l�tzy op wl ot"p}~t�F op xl}|!p!}~ yp!�}p~ p� op nl}ln�E}p~ |!ly�t�l�tq~/ Wnt
l!~~t wp~ xl}|!p!}~ xzwFn!wlt}p~ ~p ~zy� }F"FwF~ !�twp~ nzxxp p~�txl�p!}~ op wl
~�}!n�!}l�tzy op wl ot"p}~t�F rFyF�t|!p op~ nl}ln�E}p~ |!ly�t�l�tq~/ Syqty {l}
~tx!wl�tzy~- yz!~ l"zy~ F�!otF wl ~�}!n�!}l�tzy l!$ wzn!~ nzoly� !y nl}ln�E}p ~z!xt~
> ~Fwpn�tzy/ Rly~ w9s%{z�sE~p o9!y oF�p}xtyt~xp rFyF�t|!p ~tx{wp- yz~ xzoEwp~
tyot|!py� |!p wp ~!t"t op np~ wzn!~ yp ~p}lt� {l~ �}E~ tyqz}xl�tq- nzy�}lt}pxpy� > np
|!p yz!~ {py~tzy~ tyt�tlwpxpy�/
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Zl rp~�tzy p� wl nzy~p}"l�tzy op~ p~{Enp~ {l~~py� {l} !yp mzyyp
nzyylt~~lynp op~ pqqpn�tq~ pqqtnlnp~ op~ {z{!wl�tzy~ p� op wp!} "l}tlmtwt�F
rFyF�t|!p/ Zl wt��F}l�!}p ~!rrE}p py pqqp� |!9!yp qltmwp ot"p}~t�F rFyF�t|!p
"l op {lt} l"pn !y }t~|!p o9p$�tyn�tzy {w!~ Fwp"F p� !yp xztyo}p nl{lnt�F
o9lol{�l�tzy py }F{zy~p > !yp xzotqtnl�tzy o! xtwtp! i:j/ Z9F"zw!�tzy op
np��p "l}tlmtwt�F rFyF�t|!p ~z!~ w9pqqp� op wl oF}t"p p� op wl ~Fwpn�tzy p~� py
r}lyop {l}�tp nzy�}OwFp {l} w9pqqpn�tq pqqtnlnp op~ {z{!wl�tzy~ i55j/ Rp!$
l{{}znsp~ ~zy� nwl~~t|!pxpy� !�twt~Fp~ {z!} F"lw!p} wl "l}tlmtwt�F l! ~pty
op~ p~{Enp~ H w9!�twt~l�tzy op xl}|!p!}~ py&%xl�t|!p~ z! xzwFn!wlt}p~
o9!yp {l}� p� wl rFyF�t|!p |!ly�t�l�t"p o9l!�}p {l}�/ Z9!�twt~l�tzy op
xl}|!p!}~ p~� py rFyF}lw qlntwp > xp��}p py 3!"}p p� }py~ptryp ~!} wl
~�}!n�!}p op~ {z{!wl�tzy~ p� wp~ r}lyo~ �}lt�~ op wp!} st~�zt}p
oFxzr}l{st|!p/ Zl ~pnzyop l{{}znsp ~9ty�F}p~~p l!$ nl}ln�E}p~ |!ly�t�l�tq~
)�ltwwp- l}nst�pn�!}p- }pyopxpy� z! {}Fnznt�F=*- n9p~�.>.ot}p l! {sFyz�%{p-
ntmwp op wl ~Fwpn�tzy/ Swwp p~� wl ~p!wp ~!~np{�tmwp op }py~ptryp} ot}pn�pxpy�
~!} wp {z�py�tpw lol{�l�tq > nz!}�p FnsFlynp op~ {z{!wl�tzy~- xlt~ }p~�p {p!
!�twt~Fp nl} yFnp~~t�ly� op~ pqqpn�tq~ tx{z}�ly�~ p� op~ p${F}txpy�l�tzy~
wzyr!p~ i4Gj/ Rp {w!~- wl rFyF�t|!p |!ly�t�l�t"p ozyyp lnnE~ l!$
nzx{z~ly�p~ op wl "l}tlynp p� yzy l!$ q}F|!pynp~ op~ lwwEwp~ op~ rEyp~
tx{wt|!F~/ Qpnt {p!� nzyo!t}p > op~ otqqtn!w�F~ o(ty�p}{}F�l�tzy/ ^l}
p$px{wp- !yp sF}t�lmtwt�F qltmwp {z!} !y nl}ln�E}p {z!}}lt� G�}p o!p l!~~t
mtpy > op~ q}F|!pynp~ �}E~ qltmwp~ |!(> op~ q}F|!pynp~ qz}�p~ op~ lwwEwp~
ql"z}lmwp~- n(p~�.>.ot}p > !yp �}E~ xl!"lt~p z! �}E~ mzyyp lol{�l�tzy op wl
{z{!wl�tzy > ~zy py"t}zyypxpy�/

Zp~ {}zr}E~ }Flwt~F~ oly~ wl ot~~pn�tzy rFyF�t|!p op~ nl}ln�E}p~ |!ly�t�l�tq~
{p}xp��py� o9py"t~lrp} !yp �}zt~tExp l{{}znsp |!(zy {z!}}l yzxxp}
- rFyzxt|!p |!ly�t�l�t"p 4- qzyoFp ~!} w9F"lw!l�tzy op wl "l}tlmtwt�F rFyF�t|!p
l!$ _bZ )_!ly�t�l�t"p b}lt� Zznt*- rEyp~ ty�p}"pyly� ot}pn�pxpy� oly~ wl
"l}tl�tzy op~ nl}ln�E}p~ |!ly�t�l�tq~/ Qp{pyoly�- op~ ~tx!wl�tzy~ qzyoFp~ ~!}
!y xzoEwp ~tx{wp )nl}ln�E}p nzy�}OwF {l} op yzxm}p!$ rEyp~ > pqqp�~ qltmwp~
p� loot�tq~* zy� xzy�}F !yp }pwl�t"p lm~pynp op nz}}Fwl�tzy py�}p "l}tlmtwt�F
op~ rEyp~ nzoly� !y nl}ln�E}p p� "l}tlmtwt�F op np nl}ln�E}p py
xF�l{z{!wl�tzy/ Qp }F~!w�l�- Y hjagja ~!}{}pyly�- ~9p${wt|!p {l} wp qlt� |!p wl
}F{zy~p > wl ~Fwpn�tzy yl�!}pwwp {p!� {l~~p} {l} wl xt~p py {wlnp op qz}�~
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oF~F|!twtm}p~ op wtlt~zy py�}p rEyp~- {w!�O� |!p {l} op~ nslyrpxpy�~ op
q}F|!pynp~ lwwFwt|!p~ iFj i44j/

Rly~ wp nlo}p op op!$ p${F}tpynp~ op rp~�tzy o%ylxt|!p- yz!~ yz!~
~zxxp~ ty�F}p~~F~ > w9F"zw!�tzy op np~ otqqF}py�~ �%{p~ op "l}tlmtwt�F~
rFyF�t|!p~/

0+ H=OwMEAGN AO HwODJ@AN
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Zp~ op!$ p~{Enp~ ~!} wp~|!pwwp~ ~zy� xpyFp~ wp~ p${F}tpynp~ op
rp~�tzy o%ylxt|!p ~zy� wp mwF �pyo}p )Ojala[me Y]klanme Z/* p�
w9l}lmp��p op~ olxp~ )<jYZa\ghkak l`YdaYfY*/

*&)&)& ;Q_`U[Z PeZMYU]aQ PQ NXn

Z9c[` op UFyF�t|!p "FrF�lwp o! [z!wzy nzyo!t� !y {}zr}lxxp op
rp~�tzy o%ylxt|!p op {z{!wl�tzy~ op mwF op{!t~ 4GF: l"pn wl {l}�tnt{l�tzy
op wl RUS` o! xtyt~�E}p op w(Or}tn!w�!}p/ Wyt�tlwpxpy�- op!$ {z{!wl�tzy~
nzx{z~t�p~ l!�zrlxp~ )^O p� ^P* zy� F�F ot~�}tm!Fp~ oly~ !y }F~pl! o9!yp
ot&ltyp op ~t�p~ nz!"}ly� w9lt}p op n!w�!}p o! mwF py T}lynp/ Qsl|!p
{z{!wl�tzy p~� n!w�t"Fp p� }Fnzw�Fp oly~ !y xGxp ~t�p ~pwzy wp~ xGxp~
nzyot�tzy~ > nsl|!p rFyF}l�tzy- np}�ltyp~ op{!t~ 51 rFyF}l�tzy~/ @ 111 >
41 111 {wly�p~ ~zy� n!w�t"Fp~ {l} {z{!wl�tzy- t~zwFp~ op~ l!�}p~ n!w�!}p~ op
mwF/ Zl otqqF}pyntl�tzy op~ {z{!wl�tzy~ l! nz!}~ op~ rFyF}l�tzy~ l F�F
F�!otFp {}Flwlmwpxpy� > np��p F�!op {z!} op~ nl}ln�E}p~ {sFyz�%{t|!p~
)i41j- i46j- i4:j- iDj* p� {z!} op~ xl}|!p!}~ yp!�}p~ )`TZ^- xtn}z~l�pwwt�p~ H
i6j p� RSO O/.Z/ `l|!ty*/ Rp~ {sFyzxEyp~ op ~Fwpn�tzy zy� F�F xt~ py
F"topynp- ~zt� szxzrEyp ~!} w9py~pxmwp op~ {z{!wl�tzy~ )p$ H sl!�p!}-
}F~t~�lynp l!$ }z!twwp~ ul!yp~ p� m}!yp~*- ~zt� sF�F}zrEyp )p$ H {}Fnznt�F op
qwz}lt~zy- }F~t~�lynp > w9zKot!x*/ Oty~t- xGxp ~t wl ot"p}~t�F p~�
rFyF}lwpxpy� xlty�py!p ~!} w9py~pxmwp o! }F~pl!- wl ~Fwpn�tzy l !y qz}�
tx{ln� ~!} ~zy z}rlyt~l�tzy �ly� l! yt"pl! {sFyz�%{t|!p |!p xzwFn!wlt}p/

*&)&*& ;Q_`U[Z PeZMYU]aQ P-5^MNUP[\_U_

Rt$.s!t� xF�l{z{!wl�tzy~ p${F}txpy�lwp~ o9<jYZa\ghkak l`YdaYfY
)lwwzrlxt~Fp {l} !y rEyp op ~�F}twt�F x@wp }Fnp~~tq y!nwFlt}p* ~zy� rF}Fp~ p�
F"lw!Fp~ op{!t~ 41 rFyF}l�tzy~ > w(W\`O op Rtuzy )c[` - Ptzwzrtp p�
rp~�tzy op~ lo"py�tnp~ 4* p� > w(!yt"p}~t�F ^l}t~.a!o )wlmz}l�zt}p SaS-



:"zw!�tzy~ nzx{l}Fp~ op ot"p}~t�F~ rFyF�t|!p~ py xF�l{z{!wl�tzy~

1=9

]}~l%*/ Zp~ xF�l{z{!wl�tzy~ zy� F�F nzy~�t�!Fp~ > {l}�t} o(!yp {z{!wl�tzy
tyt�tlwp t~~!p op n}zt~pxpy�~ py�}p 4@ Fnz�%{p~/ Qsl|!p xF�l{z{!wl�tzy
nzy�tpy� 51 {z{!wl�tzy~/ 6 nsl|!p rFyF}l�tzy- !yp {z{!wl�tzy p~� qzyoFp >
{l}�t} op 41 & op r}ltyp~ t~~!p~ op {wly�p~ x@wp~.~�F}twp~ p� op FF & op
r}ltyp~ t~~!p~ op {wly�p~ sp}xl{s}zot�p~ op wl xGxp {z{!wl�tzy- p� op 5 &
op r}ltyp~ t~~!p~ o9!yp l!�}p {z{!wl�tzy op wl xGxp xF�l{z{!wl�tzy/ Qpnt
l~~!}p !y �l!$ o9lwwzqFnzyol�tzy op w9z}o}p op 41 & i4Ej/ 6 ]}~l%- yz!~
F�!otzy~ w9tyqw!pynp op wl �ltwwp op~ {z{!wl�tzy~ )41- 5@- z! 411 tyot"to!~* p�
o! }Frtxp op ~Fwpn�tzy ~!} w9F"zw!�tzy op~ {z{!wl�tzy~ p� op wp!} ot"p}~t�F
rFyF�t|!p iGj/ Zl ~Fwpn�tzy p~� ~zt� szxzrEyp {z!} !y n%nwp op "tp nz!}�
oly~ �z!�p~ wp~ {z{!wl�tzy~- ~zt� sF�F}zrEyp- wl xzt�tF ~p!wpxpy� op~
{z{!wl�tzy~ F�ly� ~Fwpn�tzyyFp {z!} np nl}ln�E}p/

0+0+ H~k_f[\j

*&*&)& AM^]aMSQ Y[XnOaXMU^Q

a!} wp mwF- yz!~ l"zy~ �}l"ltwwF > {l}�t} op ozyyFp~ op xl}|!lrp
zm�py!p~ oly~ otqqF}py�~ {}zup�~/ Rly~ �}zt~ {z{!wl�tzy~ ^O p� �}zt~
{z{!wl�tzy~ ^P- F1 tyot"to!~ {l} {z{!wl�tzy zy� F�F rFyz�%{F~ l!$
rFyF}l�tzy~ 1 p� 41 {z!} 5G xl}|!p!}~ `TZ^/ Rly~ wl {z{!wl�tzy ^O.
Zp [z!wzy- 511 tyot"to!~ zy� F�F rFyz�%{F~ l!$ rFyF}l�tzy~ 4- @ p� 41
{z!} wp~ xGxp~ xl}|!p!}~ i6j iDj/ a!} <jYZa\ghkak yz!~ l"zy~ !�twt~F
nty| xl}|!p!}~ xtn}z~l�pwwt�p~- ~t�!F~ nsln!y ~!} !y ns}zxz~zxp/
\z!~ l"zy~ rFyz�%{F 41 {wly�p~ oly~ @ {z{!wl�tzy~ {z!} wp~
xF�l{z{!wl�tzy~ > 5@ z! 411 tyot"to!~ {l} {z{!wl�tzy p� E {wly�p~ oly~
D {z{!wl�tzy~ {z!} wp~ xF�l{z{!wl�tzy~ > 41 tyot"to!~ {l} {z{!wl�tzy- >
wl Fp rFyF}l�tzy i4@j/ \z!~ l"zy~ p~�txF wl ~�}!n�!}l�tzy op wl "l}tlmtwt�F
rFyF�t|!p {z!} np~ xl}|!p!}~ )Tt~ p� T~�* l"pn wp wzrtntpw AklYl

*&*&*& ;nZn`U]aQ ]aMZ`U`M`UbQ Q` PQ_ \[\aXM`U[Z_

.).).)-) =d|

Zp~ "l}tl�tzy~ �px{z}pwwp~ op q}F|!pynp~ lwwFwt|!p~ l!$ 5G xl}|!p!}~
`TZ^ py�}p wp~ rFyF}l�tzy~ 1 p� 41 {z!} D {z{!wl�tzy~ p� py�}p wp~
rFyF}l�tzy~ 4- @ p� 41 {z!} !yp {z{!wl�tzy zy� F�F !�twt~Fp~ {z!}
p~�txp} I]- w9pqqpn�tq pqqtnlnp ~!} wl {F}tzop op �px{~ nzy~toF}Fp/ b}zt~
xF�szop~ o9p~�txl�tzy- |!t }p{z~py� ~!} w9s%{z�sE~p op {z{!wl�tzy~
qp}xFp~- zy� F�F �p~�Fp~ H )t* w9p~�txl�p!} op wl xF�szop op~ xzxpy�~
qzyoF ~!} wl ~�l�t~�t|!p A )nq F|!l�tzy )4*- o9l{}E~ i54j*- )tt* !y p~�txl�p!}
o! xl$tx!x op "}lt~pxmwlynp nlwn!wF {l} ~tx!wl�tzy~ [zy�p Ql}wz
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5GF

){}zr}lxxp [QZSS^a*- i4j- )ttt* !y p~�txl�p!} o! xl$tx!x op
"}lt~pxmwlynp ml~F ~!} !yp l{{}znsp {l} nzlwp~npynp ){}zr}lxxp b[6
s��{H00###/}!mtn/}or/ln/!v0*xlm0~zq�#l}p/s�xw- i5j*/

Z9p~�txl�tzy op I] {l} wl xF�szop op~ xzxpy�~ }p{z~p ~!} wl {}t~p
py nzx{�p op~ "l}tl�tzy~ �px{z}pwwp~ zm~p}"Fp~ op q}F|!pynp~ lwwFwt|!p~
> nsl|!p wzn!~ d oly~ wp nlo}p op wl �sFz}tp op~ "l}tlynp~ ~�lyol}ot~Fp~ H
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)
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0* )~pwzy i45j*- l"pn hca'd )}p~{/ h^a'd* wl

q}F|!pynp op w9lwwpwp c > wl rFyF}l�tzy a )}p~{/ ^* l! wzn!~ d- p� Fd wp
yzxm}p o9lwwpwp~ l! wzn!~ d/ Z9p~�txl�tzy x!w�twzn!~ A[ p~� zm�py!p {l}

!yp xz%pyyp {zyoF}Fp op~ "lwp!}~ tyot"to!pwwp~ H ##= GG>G> 1-1- ,** )

i51j/ Z9p~�txl�p!} op I] p~� lwz}~ H

&1
0

1
0*%1

*

AD
>

88
-

O@4
−−

=

l"pn Na )}p~{/ N^* wp yzxm}p o9tyot"to!~ Fnsly�twwzyyF~ > wl rFyF}l�tzy a )}p~{/
^*- p� l wp yzxm}p op rFyF}l�tzy~ py�}p a p� ^/ ^z!} !yp {z{!wl�tzy l!�zrlxp-
wp yzxm}p op rEyp~ Fnsly�twwzyyF~ p~� N l! wtp! op 5N > nsl|!p rFyF}l�tzy/

Qp nlwn!w }p{z~p ~!} w(s%{z�sE~p |!p wp~ q}F|!pynp~ lwwFwt|!p~ F"zw!py�
> wl xGxp "t�p~~p > �z!~ wp~ wzn!~/ Rly~ wl }Flwt�F- np}�lty~ wzn!~- mtpy |!p
yp!�}p~- {p!"py� "l}tp} {w!~ z! xzty~ "t�p |!p o(l!�}p~- nl} tw~ ~zy� ~t�!F~
oly~ op~ &zyp~ o! rFyzxp qz}�pxpy� ~z!xt~p~ > ~Fwpn�tzy/ \z!~ l"zy~
oF"pwz{{F !yp xF�szop qzyoFp ~!} op~ ~tx!wl�tzy~ o(Fnsly�twwzyylrp
x!w�tyzxtlw op~ lwwEwp~ > nsl|!p rFyF}l�tzy > {l}�t} op~ q}F|!pynp~ oly~
w9Fnsly�twwzy tyt�tlw- {z!} �p~�p} ~t wp~ "l}tl�tzy~ �px{z}pwwp~ op~
q}F|!pynp~ op~ wzn!~ F�!otF~ )A['d* ~zy� szxzrEyp~ z! ~t np}�lty~ wzn!~ zy�
!yp "l}tl�tzy p$�}Gxp ~z}�ly� op wl ot~�}tm!�tzy l��pyo!p )~tx!wFp* i@j/
Qp��p xF�szop p~� !�twt~Fp {z!} topy�tqtp} op~ wzn!~ |!t ~p}ltpy�
F"py�!pwwpxpy� tyot}pn�pxpy� ~z!xt~ > ~Fwpn�tzy/

.).).).) <jYZa\ghkak

Rly~ nsln!yp op~ 45 xF�l{z{!wl�tzy~ o9]}~l%- yz!~ l"zy~ Fnsly�twwzyyF
@ tyot"to!~ {l} {z{!wl�tzy oly~ D {z{!wl�tzy~ )ozy� wp~ {z{!wl�tzy~ !�twt~Fp~
{z!} wp~ xl}|!p!}~ xtn}z~l�pwwt�p~* l!$ rFyF}l�tzy~ 5 p� F )~zt� E51 tyot"to!~*
{z!} w9lylw%~p op~ nl}ln�E}p~ |!ly�t�l�tq~/ ]y&p nl}ln�E}p~ zy� F�Fxp~!}F~ ~!}
: tyot"to!~ op nsln!yp op~ E51 qlxtwwp~ qz}xFp~ {l} l!�zqFnzyol�tzy op~
tyot"to!~ Fnsly�twwzyyF~ lty~t |!p ~!} wp~ 4@ wtryFp~ {l}py�lwp~/ \z!~ l"zy~
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1==

p~�txF w9ty�py~t�F op wl ~Fwpn�tzy oly~ wp~ xF�l{z{!wl�tzy~ {l} op~
otqqF}py�tpwwp~ op ~Fwpn�tzy iEj py !�twt~ly� wp yzxm}p op ~twt|!p~ nzxxp tyotnp
op wl "lwp!} ~Fwpn�t"p/ Zl "l}tlynp rFyF�t|!p {z!} wp~ nl}ln�E}p~ |!ly�t�l�tq~ l
F�F p~�txFp {z!} nsl|!p {z{!wl�tzy > {l}�t} op wl "l}tlynp ty�p}.qlxtwwp p� o!
oFqtnt� py sF�F}z&%rz�p~/ Zl ~�}!n�!}l�tzy op wl "l}tlmtwt�F rFyF�t|!p
|!ly�t�l�t"p l F�F p~�txFp {l} wp _abK )4 , At~*QP^ 0 i)4 , At~*QP^, 5Qe^j-
zR QP^ p~� wl "l}tlynp py�}p {z{!wl�tzy~ p� Qe^ wl "l}tlynp ty�}l.{z{!wl�tzy
{z!} wp nl}ln�E}p i55j- i4@j/

*&*&+& GUYaXM`U[Z_ UZR[^YM`U]aQ_

Zp~ ~tx!wl�tzy~ zy� F�F pqqpn�!Fp~ l"pn op~ "p}~tzy~ xzotqtFp~ o!
{}zr}lxxp H]lYhgh- tyt�tlwpxpy� oF"pwz{{F l! wlmz}l�zt}p SaS i44j/ Qp
{}zr}lxxp ~tx!wp w9F"zw!�tzy op xF�l{z{!wl�tzy~ ozy� wp~ {z{!wl�tzy~
~zy� ~{l�tlwt~Fp~/ Zp~ tyot"to!~ yp ~zy� oFn}t�~ |!p {l} wp!} rFyz�%{p xlt~
yp ~zy� {l~ ~{l�tlwpxpy� p${wtnt�p~/ \z!~ yz!~ ~zxxp~ ty�F}p~~F~ )4* l!$
}pwl�tzy~ py�}p wl ot"p}~t�F rFyF�t|!p op xl}|!p!}~ yp!�}p~- op _bZ p� op~
nl}ln�E}p~ nzoF~ {l} np~ _bZ p� )5* p� > wl ~�}!n�!}l�tzy ~{l�tlwp op np~
ot"p}~t�F~ rFyF�t|!p~ {z!} otqqF}py�~ ~nFyl}tz~ F"zw!�tq~ )xtr}l�tzy qz}�p z!
qltmwp- ~Fwpn�tzy szxzrEyp z! sF�F}zrEyp- }Frtxp op }p{}zo!n�tzy
l!�zrlxp z! lwwzrlxp* oly~ op~ xF�l{z{!wl�tzy~ > w9F|!twtm}p i44j/ ^l}
ltwwp!}~- yz!~ l"zy~ ~tx!wF w9F"zw!�tzy op~ xF�l{z{!wl�tzy~ o9</ l`YdaYfY
lqty o9ty�p}{}F�p} wp~ {l�}zy~ o9F"zw!�tzy zm~p}"F~ )"zt} wp~ }F~!w�l�~ nt.
l{}E~* p� py {l}�tn!wtp} op nzx{}pyo}p wp }Owp op~ qz}�~ oF~F|!twtm}p~ op
wtlt~zy p$t~�ly� oly~ wp~ {z{!wl�tzy~ T5 tyt�tlwp~ i4@j/ Rly~ wp~ op!$ nl~- wp
nl}ln�E}p |!ly�t�l�tq F�lt� nzoF {l} !y yzxm}p "l}tlmwp op _bZ
{s%~t|!pxpy� tyoF{pyoly�~ p� > pqqp� loot�tq ~!} wp nl}ln�E}p p� wl ~Fwpn�tzy
F�lt� {w!~ z!xzty~ sF�F}zrEyp i44j- i4@j/

1+ MwNPGO=ON

1+/+ =ggifZ_\ d~k_f[fcf^`hl\ [\ cX [`]]~i\ek`Xk`fe [\j
%d~kX&gfglcXk`fej \og~i`d\ekXc\j

+&)&)& 8URRn^QZ`UM`U[Z `QY\[^QXXQ

Zp~ I] p~�txF~ ~!} wp~ D {z{!wl�tzy~ op mwF py�}p wp~ rFyF}l�tzy~ 1.41 p� 4.
@.41 "l}tpy� py�}p 6E p� 54D/ Zp~ p~�txl�tzy~ zm�py!p~ l"pn wp~ �}zt~ xF�szop~
~zy� �}E~ nzsF}py�p~ py�}p pwwp~ p� {p}xp��py� o9topy�tqtp} �}zt~ {z{!wl�tzy~ op
I]JD1 p� �}zt~ l!�}p~ op I]L 411/ Q9p~� {}tynt{lwpxpy� {z!} wp~ I]

~!{F}tp!}~ > 4@1 |!p wp~ op!$ xF�szop~ {l} xl$tx!x op "}lt~pxmwlynp i4j-
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i5j ~9Fnl}�py� wp {w!~ op w9p~�txl�p!} qzyoF ~!} wp T.~�l�t~�t|!p i54j ). 61 &* p�
|!p np~ xF�szop~ {}F~py�py� !y rlty op {}Fnt~tzy/ \z�zy~ |!p wp nwl~~pxpy�
op~ {z{!wl�tzy~ ~pwzy wp!} I] p~� nzy~p}"F o9!yp xF�szop > w9l!�}p/ ^l}
ltwwp!}~- yz!~ l"zy~ xzy�}F |!p wl {}Fnt~tzy ~!} I] nlwn!wF > {l}�t} o! A.
~�l�t~�t|!p {p!�.G�}p lxFwtz}Fp py !�twt~ly� wl ot~�}tm!�tzy op~ A[ zm�py!p {l}
~tx!wl�tzy o9Fnsly�twwzyylrp x!w�tyzxtlw ~!} {w!~tp!}~ rFyF}l�tzy~- {w!�O�
|!9py !�twt~ly� w9l{{}z$txl�tzy nwl~~t|!p o! Qst5 i@j/ \z!~ l"zy~ py~!t�p
�p~�F w9szxzrFyFt�F op~ "l}tl�tzy~ op q}F|!pynp~ lwwFwt|!p~ tyot"to!pwwp~ ~!}
w9py~pxmwp op~ wzn!~/ Zl xF�szop |!p yz!~ l"zy~ oF"pwz{{Fp �tpy� nzx{�p
op~ �p~�~ x!w�t{wp~ ){w!~tp!}~ wzn!~ ~zy� �p~�F~ ~tx!w�lyFxpy�* p� {p}xp� op
nzy�}Owp} wp �l!$ op ql!$ {z~t�tq~ {l}xt wp~ wzn!~ topy�tqtF~ nzxxp
~trytqtnl�tq~ i4Fj/ Rly~ wl {z{!wl�tzy ^O.Zp [z!wzy- w9l{{wtnl�tzy op np��p
xF�szop l!$ A[ tyot"to!pw~ op~ 5G xl}|!p!}~ `TZ^ py�}p wp~ rFyF}l�tzy~ 4.
41 yp {p}xp� {l~ o9topy�tqtp} op qlDzy np}�ltyp op~ wzn!~ ozy� wp~ "l}tl�tzy~
~p}ltpy� {w!~ }l{top~ |!p w9F"zw!�tzy xz%pyyp o! rFyzxp- xGxp ~t np}�ltyp~
~pxmwpy� {w!~ Fwp"Fp~ )qtr/ 4l*/ Sy pqqp�- ~t w9zy }p�tpy� wp~ wzn!~ Tml5:5.Q p�
Tml5F1.Q )ozy� wp~ h."lw!p~ ~zy� wp~ {w!~ qltmwp~- qtr/ 4m* nzxxp - nlyotol�~
~z!~ ~Fwpn�tzy 4- yz!~ l"zy~ !y �l!$ op ql!$ {z~t�tq~ o9py"t}zy :1 & {l}xt
np~ op!$ wzn!~ i@j/ Z9!�twt~l�tzy op np��p xF�szop op oF�pn�tzy op ~Fwpn�tzy p~�
py nz!}~ {z!} wp~ l!�}p~ {z{!wl�tzy~- py {l}�tn!wtp} l! "zt~tylrp op rEyp~ Y
hjagja ~Fwpn�tzyyF~ ){/ p$/ rEyp op ylyt~xp M`l-- �sE~p O/.Z/ `l|!ty*/

+&)&*& 8URRn^QZOUM`U[Z _\M`UMXQ

a!} <jYZa\ghkak- wp nlwn!w op~ otqqF}py�tpw~ op ~Fwpn�tzy xzy�}p |!p �z!~ wp~
nl}ln�E}p~ xp~!}F~ )~l!q wl sl!�p!} o! {}pxtp} q}!t�* F�ltpy� mtpy ~z!~ ~Fwpn�tzy
ot}pn�tzyypwwp oly~ wp~ xF�l{z{!wl�tzy~ ~Fwpn�tzyyFp~ {z!} wl {}Fnznt�F/ Rly~
wp~ xF�l{z{!wl�tzy~ ~z!~ ~Fwpn�tzy sF�F}zrEyp- ~t$ nl}ln�E}p~ F�ltpy�
pqqpn�t"pxpy� ~z!~ ~Fwpn�tzy sF�F}zrEyp- wp~ l!�}p~ nl}ln�E}p~ F�ly�- py qlt�-
~z!xt~ > !yp ~Fwpn�tzy !ytqz}xp )qtr/ 5*/ Rly~ nsl|!p xF�l{z{!wl�tzy- yz!~
l"zy~ |!ly�tqtF wp yt"pl! o9sF�F}zrFyFt�F op wl ~Fwpn�tzy {z!} nsl|!p nl}ln�E}p
py nlwn!wly� w9Fnl}�.�%{p py�}p ~zy otqqF}py�tpw op ~Fwpn�tzy xz%py oly~ wp~ �}zt~
{z{!wl�tzy~ ~z!~ ~Fwpn�tzy {z!} wl {}Fnznt�F p� ~zy otqqF}py�tpw xz%py oly~ wp~
�}zt~ l!�}p~ {z{!wl�tzy~/ Zp yt"pl! o9sF�F}zrFyFt�F oly~ wp~ xF�l{z{!wl�tzy~
py ~Fwpn�tzy szxzrEyp l F�F p~�txF py Fnsly�twwzyyly� op!$ r}z!{p~ op �}zt~
{z{!wl�tzy~ l! sl~l}o i4Dj/
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B`^li\ / ; l* Rt~�}tm!�tzy~ zm~p}"Fp p� ~tx!wFp op~ A[ tyot"to!pw~ )A[ K "l}tlynp
�px{z}pwwp ~�lyol}ot~Fp op~ q}F|!pynp~ lwwFwt|!p~ > nsl|!p wzn!~* oly~ wl
{z{!wl�tzy ^O.[z!wzy H \p K 4::- F"zw!�tzy py�}p wp~ rFyF}l�tzy~ 4 p� 41/ Zl
ot~�}tm!�tzy ~tx!wFp }F~!w�p o! n!x!w op~ ot~�}tm!�tzy~ tyot"to!pwwp~ {z!}
nsln!y op~ 5G wzn!~/ Swwp p~� {}F~py�Fp > �t�}p tyotnl�tq/

0

0,1

0,2

0,3

0,4

0,5

0,6

0,013 0,038 0,063 0,088 0,113 0,138 0,163 0,188 0,213 0,238 0,263 0,288 0,313 0,338

Valeur du Fc

F
ré

q
u

e
n

c
e

Locus ba242C: Fc = 0.19

P(Fc > 0.19) = 0.021

B`^li\ / ; m* Rt~�}tm!�tzy op~ A[ tyot"to!pw~ p~�txF~ > {l}�t} op ~tx!wl�tzy~
o9!yp {z{!wl�tzy }p{}F~py�ly� ^O.[z!wzy py�}p wp~ rFyF}l�tzy~ 4 p� 41
)\p K 4::- a4 K 4DF- a41 K 54:- q}F|!pynp~ lwwFwt|!p~ tyt�tlwp~ l! wzn!~
Tml5:5Q K'1-4G- 1-F4)*/
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B`^li\ 0 ; RtqqF}py�tpw~ op ~Fwpn�tzy ~�lyol}ot~F~ > wl rFyF}l�tzy 5/ Zp~ "lwp!}~
xz%pyyp~- nlwn!wFp~ ~!} wp~ D xF�l{z{!wl�tzy~ ~!t"ly� !y xGxp }Frtxp op ~Fwpn�tzy-
~zy� qtr!}Fp~ {z!} wp~ xF�l{z{!wl�tzy~ py ~Fwpn�tzy szxzrEyp )np}nwp~ yzt}~* p� wp~
xF�l{z{!wl�tzy~ py ~Fwpn�tzy sF�F}zrEyp )~%xmzwp~ mwlyn~*- {z!} wp~|!pwwp~ zy l
ot~�tyr!F wp~ {z{!wl�tzy~ ~z!~ ~Fwpn�tzy {z!} !y n%nwp op "tp nz!}� )np}nwp~ mwlyn~* op
npwwp~ ~ly~ ~Fwpn�tzy l}�tqtntpwwp )�}tlyrwp~ mwlyn~*/ Zp~ ml}}p~ o(p}}p!} tyot|!py� wp~
p}}p!}~ ~�lyol}o ~!} wp~ D xF�l{z{!wl�tzy~ p� wp~ F�ztwp~ tyot|!py� wp yt"pl! op
~trytqtnl�tzy op~ xz%pyyp~ )�p~� �* H +++ H ^J1-114 I ++ H 1-114J^J1-14 I + H
1-14J^J1-1@/ Vxl$KVl!�p!} xl$txlwp I \`^K\zxm}p op }lxtqtnl�tzy~
{}txlt}p~ I \bTK\zxm}p op �G�p~ op qwz}lt~zy I V^`KVl!�p!} op wl {}pxtE}p
}lxtqtnl�tzy I V^aKVl!�p!} op wl {}pxtE}p ~twt|!p I Twz}KRl�p op qwz}lt~zy I
\TK\zxm}p op qp!twwp~ op wl }z~p��p I[zy�KRl�p opxzy�lt~zy* i4Dj/
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B`^li\ 1 O p� P/; RtqqF}pyntl�tzy zm~p}"Fp {z!} wp~ xl}|!p!}~ p� wp~ nl}ln�E}p~
|!ly�t�l�tq~/ :"zw!�tzy op wl otqqF}pyntl�tzy {z!} wp~ xl}|!p!}~ yp!�}p~ {pyoly� 41
rFyF}l�tzy~- py qzyn�tzy op wl �ltwwp op~ {z{!wl�tzy~ )O* p� o! }Frtxp op ~Fwpn�tzy
oly~ wp~ xF�l{z{!wl�tzy~ l"pn 411 {wly�p~ {l} {z{!wl�tzy )P*/ Zp~ "lwp!}~ l!$
rFyF}l�tzy~ :- E p� 41 ~zy� p~�txFp~ > {l}�t} op~ xl}|!p!}~ py&%xl�t|!p~- npwwp~ op
wl rFyF}l�tzy F > {l}�t} op~ xl}|!p!}~ xtn}z~l�pwwt�p~/ Zp~ ozyyFp~ py&%xl�t|!p~
xly|!py� > wl rFyF}l�tzy 41 {z!} wp~ xF�l{z{!wl�tzy~ ~z!~ ~Fwpn�tzy sF�F}zrEyp/
^z!} np��p rFyF}l�tzy- wp~ xz%pyyp~ {l} �ltwwp op {z{!wl�tzy ~zy� ozyn nlwn!wFp~ >
{l}�t} op~ ~p!wp~ xF�l{z{!wl�tzy~ py ~Fwpn�tzy szxzrEyp/
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UFyF}l�tzy 5 UFyF}l�tzy F

" \ K 41
% \K 5@
$ \ K 411

Q

B`^li\ 1 Q ; RtqqF}pyntl�tzy zm~p}"Fp {z!} wp~ xl}|!p!}~ p� wp~ nl}ln�E}p~ |!ly�t�l�tq~/
:"zw!�tzy op wl otqqF}pyntl�tzy xz%pyyp {z!} wp~ nl}ln�E}p~ |!ly�t�l�tq~- ~z!~ ~Fwpn�tzy
szxzrEyp )�}lt�~ nzy�ty!~* p� sF�F}zrEyp ){zty�twwF~*- {z!} wp~ �}zt~ �ltwwp~ op
{z{!wl�tzy/ Zp~ ml}}p~ o(p}}p!} nz}}p~{zyopy� l!$ p}}p!}~ ~�lyol}o- nlwn!wFp~ ~!}
w(py~pxmwp op~ nl}ln�E}p~ p� wp~ op!$ xF�l{z{!wl�tzy~ o(!y xGxp �}lt�pxpy�/
Z(F"zw!�tzy p~� |!l~t topy�t|!p {z!} wp~ xF�l{z{!wl�tzy~ > 5@ tyot"to!~ ~z!~ ~Fwpn�tzy
szxzrEyp p� npwwp~ > 411 tyot"to!~ ~z!~ ~Fwpn�tzy sF�F}zrEyp )nz!}mp~ ~!{p}{z~Fp~*/

Rly~ wp~ {z{!wl�tzy~ op r}lyop �ltwwp )\ K 411*- w9sF�F}zrFyFt�F op wl
~Fwpn�tzy l !yp tyqw!pynp ot}pn�p ~!} wl ~�}!n�!}l�tzy op~ nl}ln�E}p~
|!ly�t�l�tq~ H zy zm~p}"p !yp nz}}Fwl�tzy ~trytqtnl�t"p {z~t�t"p py�}p wp~
"lwp!}~ o!_~� > wl rFyF}l�tzy F p� w9sF�F}zrFyFt�F op wl ~Fwpn�tzy/ ^z!} wp~
l!�}p~ �ltwwp~ op {z{!wl�tzy- wl oF}t"p ~pxmwp {}Fozxtyp} p� wp~ "lwp!}~ op~
_~� yp ~zy� {w!~ nz}}FwFp~ > npwwp op w9sF�F}zrFyFt�F op wl ~Fwpn�tzy i4Dj/

Qzyylt~~ly� w9tx{ln� op wl ~Fwpn�tzy ~!} wl ~�}!n�!}l�tzy op~ nl}ln�E}p~
|!ly�t�l�tq~- yz!~ l"zy~ py~!t�p nzx{l}F wl ~�}!n�!}l�tzy op~ nl}ln�E}p~
|!ly�t�l�tq~ )_~�* > npwwp op~ xl}|!p!}~ yp!�}p~ )T~�*/ ^w!~tp!}~ l{{}znsp~
�sFz}t|!p~ {}Fot~py� |!p np~ op!$ tyotnp~ op ~�}!n�!}l�tzy ~zy� topy�t|!p~
oly~ wp nl~ o9!y nl}ln�E}p yp!�}p i55j/ ^z!} !y nl}ln�E}p ~z!xt~ > ~Fwpn�tzy-
zy l��pyo _~� J T~� ~t wl ~Fwpn�tzy p~� !ytqz}xp p� _~� L T~� ~t pwwp p~�
sF�F}zrEyp/ Zl nzx{l}lt~zy o! T~� l! _~� p~� ozyn ~!~np{�tmwp op
}py~ptryp} ~!} w9sF�F}zrFyFt�F op wl ~Fwpn�tzy lrt~~ly� ~!} wp nl}ln�E}p- p�
yz�}p l{{}znsp p${F}txpy�lwp {p}xp� op �p~�p} wl "lwtot�F op np��p xF�szop
op oF�pn�tzy op wl ~Fwpn�tzy nz!}lxxpy� px{wz%Fp/ Zp~ F"zw!�tzy~ op~
tyotnp~ op otqqF}pyntl�tzy ~zy� {}F~py�F~ ~!} wl qtr!}p 6/ Qzy�}lt}pxpy� l!$
{}Fotn�tzy~- yz!~ y9l"zy~ {l~ {! xp��}p py F"topynp op otqqF}pynp
~trytqtnl�t"p py�}p T~� p� _~�- % nzx{}t~ oly~ wp~ xF�l{z{!wl�tzy~ op
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r}lyop �ltwwp i4@j- mtpy |!p wl ~�}!n�!}l�tzy op~ nl}ln�E}p~ ~zt� ~z!~ wp
nzy�}Owp op wl ~Fwpn�tzy/

1+0+ =ggifZ_\ gXi df[~c`jXk`fe [\ cX [`]]~i\eZ`Xk`fe ; ZfdgXiX`jfe
ZXiXZk}i\j hlXek`kXk`]j) LOG \k dXihl\lij e\lki\j

Zp~ ~tx!wl�tzy~ tyot|!py� |!p oly~ op~ {z{!wl�tzy~ lwwzrlxp~ >
w9F|!twtm}p- wl ~�}!n�!}l�tzy op~ xl}|!p!}~ yp!�}p~ p~� rFyF}lwpxpy� {p!
tyqw!pynFp {l} wp }Frtxp op ~Fwpn�tzy/ Sy }p"lynsp- np��p ~�}!n�!}l�tzy p~�
~py~tmwp > wl qz}np op wl ~Fwpn�tzy nsp& wp~ l!�zrlxp~ H {w!~ wl ~Fwpn�tzy p~�
ty�py~p- {w!~ wp~ xl}|!p!}~ yp!�}p~ ~zy� otqqF}pyntF~- |!p wl ~Fwpn�tzy ~zt�
szxzrEyp z! sF�F}zrEyp/ \z!~ }p�}z!"zy~ np xGxp }F~!w�l� oE~ wp~
{}pxtE}p~ rFyF}l�tzy~ oly~ wp~ ~tx!wl�tzy~ xtxly� wp~ xF�l{z{!wl�tzy~
o9</ l`YdaYfY py w9lm~pynp op oF~F|!twtm}p~ op wtlt~zy tyt�tl!$ py�}p wp~
wzn!~ yp!�}p~ p� wp~ _bZ/ Sy }p"lynsp- |!lyo w9py~pxmwp o! rFyzxp p~�
~z!xt~ > op qz}�~ oF~F|!twtm}p~ op wtlt~zy~ tyt�tl!$- wp~ T~� op~ xl}|!p!}~
yp!�}p~ ~zy� nzy�}OwF~ {l} w9sF�F}zrFyFt�F op wl ~Fwpn�tzy- p� yzy {l} ~zy
ty�py~t�F- l"pn py {l}�tn!wtp} op~ "lwp!}~ {w!~ qltmwp~ py ~Fwpn�tzy !ytqz}xp
|!p oly~ wp nl~ yp!�}p/ Rly~ wp~ op!$ nl~- tw p$t~�p !yp nz}}Fwl�tzy
~trytqtnl�t"p py�}p T~� l!$ _bZ- l!$ xl}|!p!}~ yp!�}p~ p� "lwp!}~ o! _~�
oly~ wp~ {z{!wl�tzy~ > w9F|!twtm}p/ Qp{pyoly�- ~z!~ ~Fwpn�tzy ot"p}~tqtly�p-
wl otqqF}pyntl�tzy op~ _bZ p~� ty�p}xFotlt}p py�}p wp T~� p� wp _~� lwz}~
|!9pwwp p~� wl {w!~ Fwp"Fp wz}~|!p wl ~Fwpn�tzy p~� !ytqz}xp )~t wl xtr}l�tzy
y9p~� {l~ �}z{ qz}�p*/

Uwzmlwpxpy�- wp~ }F~!w�l�~ > w9F|!twtm}p tyot|!py� |!p wl nzx{l}lt~zy
o!_~� p� o! T~� op"}lt� rFyF}lwpxpy� {p}xp��}p op oF�pn�p} !yp ~Fwpn�tzy
sF�F}zrEyp wz}~|!p wl xtr}l�tzy pqqtnlnp py�}p {z{!wl�tzy p~� ~!qqt~ly�p p�
py w9lm~pynp op oF~F|!twtm}p~ op wtlt~zy tyt�tl!$/ Sy }p"lynsp- np �p~� op
oF�pn�tzy op wl ~Fwpn�tzy yp ~pxmwp {l~ qzyn�tzyyp} oly~ wp nl~ o9p~{Enp~
l!�zrlxp~ ~z!xt~p~ > op qz}�~ oF~F|!twtm}p~ op wtlt~zy ~!} w9py~pxmwp o!
rFyzxp- l!xzty~ wz}~|!p w9F"zw!�tzy {z}�p ~!} {p! op rFyF}l�tzy~/

4+ @EN?PNNEJI

Zp~ {}znp~~!~ F"zw!�tq~ xluz}t�lt}pxpy� > w93!"}p oly~ wp~ {z{!wl�tzy~
oF{pyopy� qz}�pxpy� op~ pqqpn�tq~ pqqtnlnp~ op~ {z{!wl�tzy~/ ^z!} yz�}p up!
op ozyyFp~- wp~ p~�txl�tzy~ zm�py!p~ l"pn �}zt~ xF�szop~ o9p~�txl�tzy
o9pqqpn�tq~ pqqtnlnp~ i4j- i5j- i54j ~zy� �}E~ nzsF}py�p~ py�}p pwwp~/ Zp~ op!$
xF�szop~ }p{z~ly� ~!} !y p~�txl�p!} {l} xl$tx!x op "}lt~pxmwlynp ~zy�
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yp��pxpy� {w!~ wz!}op~ > xp��}p py 3!"}p p� yp ~zy� {l~ mpl!nz!{ {w!~
{}Fnt~p~ {z!} op~ I] tyqF}tp!}~ > 4@1- tw ~pxmwp ozyn |!p wp~ rp~�tzyylt}p~ op
{z{!wl�tzy~ {!t~~py� ~p nzy�py�p} oly~ !y {}pxtp} �px{~ op w9p~�txl�p!}
qzyoF ~!} wl ~�l�t~�t|!p A i54j py nlwn!wly� F"py�!pwwpxpy� w9ty�p}"lwwp op
nzyqtlynp > {l}�t} op~ ~tx!wl�tzy~ o9Fnsly�twwzyylrp i@j/ ^z!} wp~ "lwp!}~
p~�txFp~ Fwp"Fp~- !yp op~ op!$ l!�}p~ xF�szop~ {z!}}l lwz}~ G�}p xt~p py
zp!"}p/ ^l} ltwwp!}~- yz!~ yz�zy~ > yz!"pl! tnt |!p wp~ I] rFyF�t|!p~
p~�txF~ {z!} wp~ {z{!wl�tzy~ op mwF F�!otFp~- mtpy tyqF}tp!}~ l!$ pqqpn�tq~
oFxzr}l{st|!p~ |!p w9zy {p!� nlwn!wp} > {l}�t} o! yzxm}p op {wly�p~
)≈ 5 D11*- yp {p!"py� ~9p${wt|!p} |!p {l} !yp ~Fwpn�tzy ty�py~p )iDj- �}l"l!$
py nz!}~* ~!rrF}ly� |!p wp~ {sFyzxEyp~ op ~Fwpn�tzy uz!py� !y }Owp
tx{z}�ly� oly~ w9F"zw!�tzy op wl ot"p}~t�F op~ {z{!wl�tzy~ nzy~p}"Fp~ af
kalm z! py rp~�tzy o%ylxt|!p i@j/ Zp~ xF�szop~ {}z{z~Fp~ {p}xp��py�
o9topy�tqtp} op~ wzn!~ {z�py�tpwwpxpy� ~z!~ ~Fwpn�tzy {l}xt op~ xl}|!p!}~
yp!�}p~/ Zp~ rp~�tzyylt}p~ {p!"py� lty~t zm�pyt} !yp p~�txl�tzy {w!~ qtlmwp
op w9pqqpn�tq pqqtnlnp p� op wl ~�}!n�!}l�tzy ~{l�tlwp py wp~ Fnl}�ly� p�- op {w!~-
tw~ zy� lty~t lnnE~ > op~ &zyp~ o! rFyzxp {z�py�tpwwpxpy� tx{wt|!Fp~ oly~
w9lol{�l�tzy o9!yp {z{!wl�tzy > ~zy xtwtp!/

Z9!�twt~l�tzy op~ xl}|!p!}~ ~pxmwp Frlwpxpy� {z~~tmwp {z!} p~�txp}
wl ~�}!n�!}l�tzy op wl ot"p}~t�F rFyF�t|!p op nl}ln�E}p~ {sFyz�%{t|!p~
~z!xt~ > ~Fwpn�tzy nsp& wp~ p~{Enp~ l!�zrlxp~/ Sy pqqp�- wp~ tyotnp~ op
~�}!n�!}l�tzy T~� p� _~� ~zy� qz}�pxpy� nz}}FwF~ > wl qzt~ oly~ yz~
~tx!wl�tzy~ p� oly~ wp~ xF�l{z{!wl�tzy~ p${F}txpy�lwp~/ Zp~ ~tx!wl�tzy~
tyot|!py� |!p npnt p~� py r}lyop {l}�tp oS > w9tx{ln� op wl ~Fwpn�tzy ~!}
w9F"zw!�tzy op wl ot"p}~t�F op np~ xl}|!p!}~- {z!}�ly� yp!�}p~/ Qp�
tx{ln� ~9p${wt|!p tnt {l} op~ oF~F|!twtm}p~ op wtlt~zy~ tyt�tl!$ l~~p&
Fwp"F~- oF~F|!twtm}p~ |!t ~zy� xlty�py!~ l! nz!}~ op~ rFyF}l�tzy~ o! qlt�
o! qltmwp �l!$ o9lwwzrlxtp i4@j/ Rp np qlt�- wp �p~� op oF�pn�tzy op wl
~Fwpn�tzy {l} wl nzx{l}lt~zy op~ T~� p� op~ _~� y9p~� {l~ pqqtnlnp oly~
yz~ xF�l{z{!wl�tzy~/ Rp xlytE}p rFyF}lwp- op~ ~tx!wl�tzy~
{}Fwtxtylt}p~ ~!rrE}py� |!p np �p~� ~p}lt� ozyn nzy~p}"l�tq oly~ op~
{z{!wl�tzy~ l!�zrlxp~ |!t xlty�tpyypy� op qz}�~ oF~F|!twtm}p~ op
wtlt~zy- n9p~�.>.ot}p |!9tw % l !yp qz}�p nslynp op yp {l~ % oF�pn�p} !yp
~Fwpn�tzy sF�F}zrEyp/

Syqty- wp ~!t"t op wl ~�}!n�!}l�tzy op~ {z{!wl�tzy~ ot}pn�pxpy� l!$
_bZ yp ~pxmwp {l~ {z!"zt} ~p ~!m~�t�!p} > w9F�!op ot}pn�p op wl
~�}!n�!}l�tzy op~ nl}ln�E}p~ p� ~pxmwp xGxp {l}qzt~ tyo!t}p py p}}p!}
|!ly� > np��p ~�}!n�!}l�tzy/ Qp nzx{z}�pxpy� ~!}{}pyly� p~�
"}lt~pxmwlmwpxpy� oS l! qlt� |!p wl otqqF}pyntl�tzy l!$ _bZ
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oF{pyo}lt� {w!~ op w9ty�py~t�F op wl ~Fwpn�tzy |!p op ~zy sF�F}zrFyFt�F
lwz}~ |!p wp _~� oF{pyo > wl qzt~ op w9ty�py~t�F p� op w9sF�F}zrFyFt�F op wl
~Fwpn�tzy/ Qp{pyoly�- wp~ l"lynFp~ }Fnpy�p~ py {s%~tzwzrtp p� rFyzxt|!p
xzy�}py� |!p w9l}nst�pn�!}p rFyF�t|!p op~ nl}ln�E}p~ p~� l!�}pxpy� {w!~
nzx{wp$p |!p yp wp ~!{{z~py� wp~ xzoEwp~ nwl~~t|!p~ !�twt~F~ tnt/ Qp!$.nt
{Fnsp}ltpy� l"ly� �z!� py ~z!~.p~�txly� op xlytE}p ~%~�Fxl�t|!p wl {l}�
op wl "l}tl�tzy rFyF�t|!p oF{pyoly� o9ty�p}ln�tzy~ py�}p wznt/ Rt~{z~p}
op xzoEwp~ {w!~ }Flwt~�p~ ~pxmwp !yp F�l{p oFnt~t"p/

MAHAM?EAHAION

\z!~ }pxp}ntzy~ [/ ZST`O\Q- Q/ aOc\]Wa- b/ UW`OcR- b/ P]cbW\- d/
^SZZSbWS`- Z/ aOc\]Wa p� U/ T:ZWf {z!} wp!} ltop {}Fntp!~p- ^/.V/ U]cg]\
p� P/ U]RSZZS {z!} wp~ toFp~ > w9z}trtyp op~ xF�l{z{!wl�tzy~/

MwBwMAI?AN

i4j Oyop}~zy S/Q/- etwwtlx~zy S/U/- bszx{~zy S/O/- [zy�p Ql}wz p"lw!l.
�tzy zq �sp wtvpwtszzo qz} \)p* q}zx �px{z}lww% ~{lnpo ~lx{wp~- Upyp�tn~
4@D )5111* 541G.544F/

i5j Pp}�stp} ^/- Ppl!xzy� [/O/- Qz}y!p� X/[/- Z!tvl}� U/- Ztvpwtszzo.ml~po
p~�txl�tzy zq �sp pqqpn�t"p {z{!wl�tzy ~t&p !~tyr �px{z}lw nslyrp~ ty lwwpwp
q}p|!pyntp~H l rpyplwzrtnlw l{{}zlns- Upyp�tn~ 4D1 )5115* E:4.E@4/

i6j Syulwmp}� X/- Uzwo}tyrp} W/- ^ltwwl}o a/- P}lmly� ^/- [zwpn!wl} xl}vp}~ �z
~�!o% rpyp�tn o}tq� lyo ~pwpn�tzy ty #spl� {z{!wl�tzy~- X S${ Pz� @1 )4GGG*
5F6.5G1/

i:j T}lyvpw ]/V/- az!wF [/S/- Qzy~p}"l�tzy lyo p"zw!�tzy- Qlxm}torp cyt.
"p}~t�% ^}p~~- 4GF4/

i@j Uzwo}tyrp} W/- Pl�ltwwzy b/- ]y �sp ot~�}tm!�tzy zq �px{z}lw "l}tl�tzy~ ty
lwwpwtn q}p|!pyn%H nzy~p|!pynp~ qz} �sp p~�txl�tzy zq pqqpn�t"p {z{!wl�tzy ~t&p
lyo �sp op�pn�tzy zq wznt !yop}rztyr ~pwpn�tzy- Upyp�tn~ 4DF )511:* @D6.@DF/

iDj Uzwo}tyrp} W/- Syulwmp}� X/- `l|!ty O/.Z/- P}lmly� ^/- a�}zyr ~pwpn�tzy ty
#spl� {z{!wl�tzy~ o!}tyr �py rpyp}l�tzy~ zq o%ylxtn xlylrpxpy�- Upyp�/
apw/ S"zw/ 66 )5114* ::4.:D6/

iEj Zlyop `/- O}yzwo a/X/- bsp xpl~!}pxpy� zq ~pwpn�tzy zy nz}}pwl�po nsl}ln.
�p}~- S"zw!�tzy 6E )4GF6* 4541.455D/

iFj Zl��l `/U/- Upyp qwz#- lol{�t"p ot"p}rpynp lyo nzx{l}l�t"p {z{!wl�tzy
~�}!n�!}p lxzyr wznt- \p# ^s%�zw/ 4D4 )5116* @4.@F/
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iGj Zl"tryp Q/- `pmz!o f/- Zpq}lyn [/- ^z}nsp} S/- `z!$ T/- ]wt"tp}t W/-
Uzopwwp P/- S"zw!�tzy zq rpyp�tn ot"p}~t�% ty xp�l{z{!wl�tzy~H <jYZa\ghkak
l`YdaYfY l~ ly p${p}txpy�lw xzopw- Upyp�/ apw/ S"zw/ 66 )5114* a6GG.:56/

i41j Zp Pz!wn(s d/- Rl"to X/Z/- P}lmly� ^/- op dlwwl"tptwwp.^z{p Q/- R%ylxtn nzy~p}.
"l�tzy zq "l}tlmtwt�%H }p~{zy~p~ zq #spl� {z{!wl�tzy~ �z otqqp}py� ~pwpn�t"p {}p~.
~!}p~ tynw!otyr {z#op}%xtwop#- Upyp�/ apw/ S"zw/ 5D )4GG:* 554~.5:1~/

i44j Zp Qz}}p d/- Y}pxp} O/- Upyp�tn "l}tlmtwt�% l� yp!�}lw xl}vp}~- |!ly�t�l.
�t"p �}lt� wznt lyo �}lt� ty l ~!mot"topo {z{!wl�tzy !yop} ~pwpn�tzy- Upyp�tn~
4D: )5116* 451@.454G/

i45j \pt [/- blutxl T/- Upyp�tn o}tq� lyo pqqpn�t"p {z{!wl�tzy ~t&p- Upyp�tn~ GF
)4GF4* D5@.D:1/

i46j ^ltwwl}o a/- Uzwo}tyrp} W/- Syulwmp}� X/- Rz!~~tyl!w� U/- op dlwwl"tptwwp.^z{p
Q/- P}lmly� ^/- S"zw!�tzy zq }p~t~�lynp lrlty~� {z#op}% xtwop# ty #ty�p}
#spl� {z{!wl�tzy~ nzyo!n�po !yop} o%ylxtn xlylrpxpy�/ W. W~ ~{pntqtn
~ppowtyr }p~t~�lynp ~pwpn�poM- bspz}/ O{{w/ Upyp�/ 414 )5111l* ::G.:@D/

i4:j ^ltwwl}o a/- Uzwo}tyrp} W/- Syulwmp}� X/- b}z��p� [/- Rl"to X/- op dlwwl"tptwwp.
^z{p Q/- P}lmly� ^/- S"zw!�tzy zq }p~t~�lynp lrlty~� {z#op}% xtwop# ty
#ty�p} #spl� {z{!wl�tzy~ nzyo!n�po !yop} o%ylxtn xlyrpxpy�/ WW. Oo!w�
{wly� }p~t~�lynp- bspz}/ O{{w/ Upyp�/ 414 )5111m* :@E.:D5/

i4@j ^z}nsp} S/- S"zw!�tzy op wl ot"p}~t�F rFyF�t|!p yp!�}p p� ~Fwpn�tzyyFp py
xF�l{z{!wl�tzy- bsE~p op w9!yt"p}~t�F ^l}t~.fW )5115*/

i4Dj ^z}nsp} S/- Ut}l!o b/- Uzwo}tyrp} W/- Zl"tryp Q/- S${p}txpy�lw opxzy~�}l�tzy
zq l nl!~lw }pwl�tzy~st{ mp�#ppy sp�p}zrpypt�% zq ~pwpn�tzy lyo rpyp�tn otqqp}py.
�tl�tzy l� |!ly�t�l�t"p �}lt�~- S"zw!�tzy @F )511:* 4:6:.4::@/

i4Ej ^z}nsp} S- Uz!%zy ^.V/- Zl"tryp Q/- R%ylxtn xlylrpxpy� zq rpyp�tn
}p~z!}np~H xlty�pylynp zq z!�n}z~~tyr ty p${p}txpy�lw xp�l{z{!wl�tzy~ zq l
{}pozxtyly�w% tym}ppotyr ~{pntp~- Qzy~p}"l�tzy Upyp�tn~ @ )511:* 5@G.5DG/

i4Fj a�z}p% X/R/- btm~st}lyt `/- a�l�t~�tnlw ~trytqtnlynp qz} rpyzxp#top ~�!otp~/
^}zn/ \l�w/ Onlo/ ant/ caO 411 )5116* G::1.G::@/

i4Gj a�z}qp} O/- _!ly�t�l�t"p rpyp�tn~H l {}zxt~tyr l{{}zlns qz} �sp l~~p~~xpy� zq
rpyp�tn "l}tl�tzy ty pyolyrp}po ~{pntp~- b}pyo~ Snzw/ S"zw/ 44 )4GGD* 6:6.6:F/

i51j blutxl T/- \pt [/- \z�p zy rpyp�tn o}tq� lyo pqqpn�t"p {z{!wl�tzy ~t&p-
Upyp�tn~ 41D )41D* @DG.@E:/

i54j el{wp~ `/a/- O rpyp}lwt&po l{{}zlns qz} p~�txl�tyr pqqpn�t"p {z{!wl�tzy ~t&p
q}zx �px{z}lw nslyrp~ ty lwwpwp q}p|!pyn%- Upyp�tn~ 454 )4GFG* 6EG.6G4/

i55j e}trs� a/- S"zw!�tzy lyo �sp rpyp�tn~ zq {z{!wl�tzy~- "zw/ 5/ bsp �spz}% zq
rpyp q}p|!pyntp~- bsp cyt"p}~t�% zq Qstnlrz ^}p~~/ Qstnlrz- 4GDG/


