
HAL Id: hal-02762648
https://hal.inrae.fr/hal-02762648v1

Submitted on 4 Jun 2020

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

HAL Authorization

Effets de la sélection sur la diversité et la différenciation
génétique moléculaire : résultats de simulations et

application au pin maritime pour les gènes de la lignification
Pauline Garnier-géré, Frédéric Austerlitz, Frank Bedon, Antoine Kremer,

Christophe Plomion

To cite this version:
Pauline Garnier-géré, Frédéric Austerlitz, Frank Bedon, Antoine Kremer, Christophe Plomion. Effets de la
sélection sur la diversité et la différenciation génétique moléculaire : résultats de simulations et application
au pin maritime pour les gènes de la lignification. 5. Colloque national du BRG, Nov 2004, Lyon, France.
⟨hal-02762648⟩

https://hal.inrae.fr/hal-02762648v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr


Zp~ On�p~ o! P`U- @ )511@* 5E@.5G4
, P`U- 511@

5E@

=ik`Zc\ fi`^`eXc

A]]\kj [\ cX j~c\Zk`fe jli cX [`m\ij`k~ \k
cX [`]]~i\eZ`Xk`fe ^~e~k`hl\ dfc~ZlcX`i\ ;

i~jlckXkj [\ j`dlcXk`fej \k Xggc`ZXk`fe Xl g`e
dXi`k`d\ gfli c\j ^}e\j [\ cX c`^e`]`ZXk`fe

^l!wtyp UO`\WS`.U:`:)4*+- T}FoF}tn OcabS`ZWbh)5*-
T}lyv PSR]\)6*- Oy�ztyp Y`S[S`)4*- Qs}t~�z{sp ^Z][W]\)4*

)4* W\`O- c[` 4515- :|!t{p op rFyF�t|!p- DG }z!�p o9O}nlnszy-
66D45 Qp~�l~ Qpop$- T}lynp

)5*Zlmz}l�zt}p :nzwzrtp- ~%~�Fxl�t|!p p� F"zw!�tzy- cyt"p}~t�F ^l}t~.a!o-
c^`SaO.Q\`a F1EG- Pl�/ 6D5- G4:1@- ]}~l% Qpop$- T}lynp

)6*Oo}p~~p ln�!pwwp H Qpy�}p op }pnsp}nsp py mtzwzrtp qz}p~�tE}p- cyt"p}~t�F
Zl"lw- ^l"twwzy [l}nslyo- Zlmz}l�zt}p 54@5- _!Fmpn- Qlylol U4Y E^:

=YjkiXZk; A]]\Zkj f] j\c\Zk`fe fe dfc\ZlcXi [`m\ij`kp Xe[ [`]]\i\ek`Xk`fe gXkk\iej
f] ^\e\j `emfcm\[ `e k_\ \ogi\jj`fe f] X hlXek`kXk`m\ kiX`k; j`dlcXk`fe i\jlckj Xe[
ZXj\ jkl[p f] k_\ c`^e`e Y`fjpek_\j`j ^\e\j `e dXi`k`d\ g`e\ %DUZa_ \UZM_`Q^ =`k+&+
[zwpn!wl} ot"p}~t�% {l��p}y~ qz} rpyp~ ty"zw"po ty lol{�t"p �}lt� "l}tl�tzy sl"p
mppy ty"p~�trl�po ty l qz}p~� �}pp ~{pntp~ qzwwz#tyr �#z otqqp}py� l{{}zlnsp~/ Wy �sp
p${p}txpy�lw l{{}zlns- #stns �l}rp�po wtryty mtz~%y�sp~t~ lyo z�sp} #zzo qz}xl.
�tzy nlyotol�p rpyp~- ty l ~lx{wp zq K) hafYkl]j {z{!wl�tzy~- l wl}rp "l}tl�tzy zq
y!nwpz�top ot"p}~t�% p~�txl�p~ #l~ qz!yo lxzyr rpyp q}lrxpy�~ )q}zx 1/114G6 �z
1/11EE6*- #t�s zyp ~tyrwp y!nwpz�top {zw%xz}{st~x p"p}% :1 ml~p {lt}~ zy l"p}lrp/
Rtqqp}py� yp!�}lwt�% �p~�~ ml~po pt�sp} zy �sp nzx{l}t~zy zq y!nwpz�top ot"p}~t�%
p~�txl�p~- z} zy ~t�p q}p|!pyn% ot~�}tm!�tzy~ ~sz#po ~trytqtnly� op{l}�!}p~ q}zx
yp!�}lw p${pn�l�tzy~ qz} xz~� rpyp~ ~�!otpo/ bsp {l��p}y~ zm~p}"po #t�sty l xz}p
p$�py~t"pw% ~lx{wpo {z{!wl�tzy #p}p ty�p}{}p�po l~ ot}pn�tzylw ~pwpn�tzy p"py�~
�sl� nz!wo sl"p znn!}}po pt�sp} }pnpy�w% z} ty l x!ns xz}p ot~�ly� {l~�- op{pyotyr
zy �sp rpyp~/ c~tyr lww {z{!wl�tzy~- �sp y!nwpz�top otqqp}py�tl�tzy zq 5 z!� zq @
nlyotol�p rpyp~ #l~ ql} r}pl�p} �sly �sp !{{p} mz!yo zq otqqp}py�tl�tzy "lw!p~ )Akl*
zm�ltypo qz} yp!�}lw z} lyzy%xz!~ xl}vp}~/ bst~ nz!wo mp ty�p}{}p�po l~ ot"p}~t.
q%tyr ~pwpn�tzy mp�#ppy wznlww% lol{�po {z{!wl�tzy~/ Wy �sp ~tx!wl�tzy l{{}zlns-
#p p${wz}p �sp p"zw!�tzy zq xzwpn!wl} otqqp}py�tl�tzy l� rpyp~ nzy�}zwwtyr ly lol{.
�t"p �}lt� ty l ~!mot"topo {z{!wl�tzy- lyo �sp rpyp�tn st�nsstvtyr pqqpn�~ l� ~!}.
}z!yotyr yp!�}lw xl}vp}~- wznlwt~po l� tyn}pl~tyr }pnzxmtyl�tzy }l�p~/

Qz}}p~{zyolynp p� �t}F~ > {l}� H {l!wtypN{tp}}z�zy/ty}l/q}
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^}p"tz!~ #z}v~ sl"p ~�!otpo �sp nsl}ln�p}t~�tn qpl�!}p~ zq �sp st�nsstvtyr {}znp~~-
~!ns l~ l }po!n�tzy zq ot"p}~t�% l}z!yo �sp ~pwpn�po wzn!~ lyo ly p$np~~ zq strs.
q}p|!pyn% op}t"po x!�l�tzy~-#stns sl"p mz�s mppy !~po qz} �p~�tyr op{l}�!}p~ q}zx
yp!�}lwt�%/ Vz#p"p}- �sp nzy~p|!pynp~ zq rpyp�tn st�nsstvtyr zy otqqp}py�tl�tzy
mp�#ppy {z{!wl�tzy~ l� wtyvpo yp!�}lw wznt sl"p }pnpt"po x!ns wp~~ ty�p}p~�/ bsp qp#
p$t~�tyr xzopw~ ~sz# �sl� l ~!m~�ly�tlw tyn}pl~p ty otqqp}py�tl�tzy nly znn!} l� yp!.
�}lw wznt qz} wz# wp"pw~ zq xtr}l�tzy lyo qz} }pnzxmtyl�tzy }l�p~ ~xlwwp} �sly ~pwpn.
�tzy nzpqqtntpy�~/ bsp {}zmwpx t~ �sl� �sp~p xzopw~ l}p !~!lww% }p~�}tn�po �z zyp ~p.
wpn�po wzn!~ lyo l ~xlww y!xmp} zq lwwpwp~- z} �z l ~xlww y!xmp} zq {z{!wl�tzy~/
bs!~- �sp |!p~�tzy zq �sp tx{z}�lynp zq st�nsstvtyr pqqpn�~ ty yl�!}lw {z{!wl�tzy~
}pxlty~- p~{pntlww% ty �sp nl~p zq ~pwpn�tzy lqqpn�tyr {zw%rpytn �}lt�~- lyo qz} ~{pntp~
#t�s strs xtr}l�tzy }l�p~/ Wy z!} xzopw- �sp �}lt� t~ ~!mxt��po �z mz�s ~�lmtwt&tyr
~pwpn�tzy #t�sty {z{!wl�tzy lyo ot"p}~tq%tyr ~pwpn�tzy mp�#ppy {z{!wl�tzy~/ ep
~�!o% �sp tx{ln� zq �sp~p �#z ~pwpn�t"p qz}np~ zy �sp pqqpn� zq rpyp�tn st�nsstvtyr zy
otqqp}py�tl�tzy- qzn!~tyr zy ~t�!l�tzy~ �sl� l}p }p{}p~py�l�t"p zq lwwzrlxz!~ �}pp
~{pntp~ #t�s wl}rp {z{!wl�tzy ~t&p~ lyo strs xtr}l�tzy }l�p~/ bsp }p~!w�~ zq mz�s
l{{}zlnsp~ l}p ot~n!~~po ty nzyypn�tzy #t�s {}zmwpx~ zq "lwtol�tyr �sp }zwp zq nly.
otol�p rpyp~ !~tyr l~~zntl�tzy ~�!otp~ ty yl�!}lw z} m}ppotyr {z{!wl�tzy~- lyo �sl� zq
~n}ppytyr rpyzxp~ qz} ~tryl�!}p~ zq ~pwpn�tzy/

elZc\fk`[\ [`m\ij`kp , j\c\Zk`fe , _`kZ__`b`e^ , DUZa_ \UZM_`Q^ , c`^e`]`ZXk`fe

M~jld~ ; ^z!} xtp!$ nzx{}pyo}p w9z}rlyt~l�tzy op wl ot"p}~t�FxzwFn!wlt}p op rEyp~
tx{wt|!F~ oly~ wl "l}tl�tzy o9!y nl}ln�E}p lol{�l�tq- yz!~ l"zy~ ~!t"t op!$ l{{}znsp~/
cyp l{{}znsp p${F}txpy�lwp ~!} op~ rEyp~ op wl wtrytqtnl�tzy nsp& wp {ty xl}t�txp
yz!~ l {p}xt~ op xp��}p py F"topynp !yp r}lyop "l}tl�tzy op ot"p}~t�F y!nwFz�tot|!p
~pwzy wp~ rEyp~ #op 1-114G6 > 1-11EE6*- l"pn !y {zw%xz}{st~xp y!nwFz�tot|!p �z!�p~
wp~ :1 {lt}p~ op ml~p~ py xz%pyyp/ \z!~ l"zy~ zm~p}"F op~ Fnl}�~ ~trytqtnl�tq~ > wl
yp!�}lwt�F ~Fwpn�t"p {z!} wl {w!{l}� op~ rEyp~ F�!otF~- lty~t |!9!yp otqqF}pyntl�tzy
y!nwFz�tot|!p tx{z}�ly�p {z!} np}�lty~ o9py�}p p!$- np |!t l {! G�}p ty�p}{}F�F
nzxxp wl ~tryl�!}p o9F"Fypxpy�~ op ~Fwpn�tzy/ Sy {l}lwwEwp- yz!~ l"zy~ !�twt~F !y
xzoEwp ~tx!wly� w(F"zw!�tzy op wl otqqF}pyntl�tzy op rEyp~ > pqqp�~ |!ly�t�l�tq~ )_bZ*
nzy�}Owly� !y nl}ln�E}p ~z!~ ~Fwpn�tzy- p� npwwp op xl}|!p!}~ yp!�}p~ wtF~
rFyF�t|!pxpy� > np~ _bZ/ Rly~ np~ ~tx!wl�tzy~- ot$ _bZ tyoF{pyoly�~ nzy�}Owpy�
!y nl}ln�E}p ~z!~ ~Fwpn�tzy oly~ 5@ {z{!wl�tzy~ )~Fwpn�tzy z{�txt~ly�p
ty�}l{z{!wl�tzy- p� ot"p}~tqtly�p ty�p}{z{!wl�tzy~*/ \z!~ xzy�}zy~ |!p wp~ pqqp�~
o(l!�z.~�z{ rFyF�t|!p lqqpn�py� wl otqqF}pyntl�tzy op~ xl}|!p!}~ yp!�}p~- py xz%pyyp
oly~ !yp qpyG�}p op oF~F|!twtm}p op wtlt~zy op 1-@ n[ l!�z!} o! _bZ- ~t w(!yp l!
xzty~ op~ op!$ qz}np~ ~Fwpn�t"p~ )ty�}l z! ty�p}{z{!wl�tzy~* p~� tx{z}�ly�p/ ^z!}
np}�lty~ wzn!~- np~ pqqp�~ {p!"py� ~(F�pyo}p ~!} !yp qpyG�}p ot$ qzt~ {w!~ r}lyop/

[`m\ij`k~ elZc~fk`[`hl\ , j~c\Zk`fe , Xlkf*jkfg ^~e~k`hl\ , DUZa_ \UZM_`Q^ ,
c`^e`]`ZXk`fe
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Zl ot"p}~t�F ty�}l p� ty�p}{z{!wl�tzy~ op rEyp~ tx{wt|!F~ oly~ op~
nl}ln�E}p~ lol{�l�tq~ l ~!}�z!� F�F F�!otFp nsp& w9szxxp p� |!pw|!p~
p~{Enp~ xzoEwp~ z! ozxp~�t|!Fp~ )o}z~z{stwp- l}lmtoz{~t~- xlK~=*/ Qp~
rEyp~ nzyot�tzyypy� wp~ nslyrpxpy�~ lol{�l�tq~ p� op"}ltpy� G�}p {w!~
~z!"py� wl ntmwp op {}zr}lxxp~ op nzy~p}"l�tzy- lwz}~ |!p
nwl~~t|!pxpy�- op~ xl}|!p!}~ yp!�}p~ ~zy� F�!otF~- |!t py}prt~�}py�
w9st~�zt}p oFxzr}l{st|!p )l! ~py~ wl}rp* op~ {z{!wl�tzy~ i45j& ^z!}
xtp!$ nzx{}pyo}p wp yt"pl! p� wl ~�}!n�!}p op wl ot"p}~t�F y!nwFz�tot|!p
op np~ rEyp~ nlyotol�~- yz!~ {}F~py�zy~ op!$ l{{}znsp~
nzx{wFxpy�lt}p~- w9!yp p${F}txpy�lwp p� w9l!�}p {l} ~tx!wl�tzy/

Z9l{{}znsp p${F}txpy�lwp l {z!} zmupn�tq~ op |!ly�tqtp} wl ot"p}~t�F
y!nwFz�tot|!p op rEyp~ nlyotol�~ tx{wt|!F~ oly~ wl wtrytqtnl�tzy nsp& !yp
p~{E}p qz}p~�tE}p- op wl nzx{l}p} > npwwp op xl}|!p!}~ yp!�}p~- p� op �p~�p}
wp~ Fnl}�~ F"py�!pw~ > wl yp!�}lwt�F op np~ rEyp~ r}@np l!$ xF�szop~
o9lylw%~p~ op~ {l�}zy~ op ot"p}~t�F y!nwFz�tot|!p- |!t {p}xp��py� o9lmz}op}
w9F�!op op w9lol{�l�tzy l! yt"pl!xzwFn!wlt}p iFj/ Zl ot~{zytmtwt�F n}zt~~ly�p
op ~F|!pynp~ nzx{wE�p~ op rEyp~ nlyotol�~ p� op ~F|!pynp~ {l}�tpwwp~ o9Sab~
)@phj]kk]\ k]im]f[]\ lY_k* l nzy�}tm!F wl}rpxpy� > w9l{{wtnl�tzy p� l!
oF"pwz{{pxpy� �sFz}t|!p op np~ xF�szop~ i51j/

Z9l{{}znsp {l} ~tx!wl�tzy "t~p > �p~�p} w(tyqw!pynp op wl ~Fwpn�tzy ~!}
w(F"zw!�tzy p� w9z}rlyt~l�tzy op wl ot"p}~t�F x!w�twzn!~ ty�}lrFyzxp/ Sy
{l}�tn!wtp}- yz!~ l"zy~ p~~l%F op |!ly�tqtp} wp~ pqqp�~ o(py�}lJypxpy� )z!
o(l!�z.~�z{ rFyF�t|!p* op rEyp~ tx{wt|!F~ oly~ wl "l}tl�tzy o9!y nl}ln�E}p
|!ly�t�l�tq )_bZ~*- w!t.xGxp ~z!xt~ > wl ~Fwpn�tzy/ Qp~ pqqp�~ {p!"py�
tyqw!pynp} > wl qzt~ wl ot"p}~t�F p� wl otqqF}pyntl�tzy op xl}|!p!}~ yp!�}p~
|!t ~zy� wtF~ {s%~t|!pxpy� l!$ _bZ~/ ^l}xt wp~ nzy~F|!pynp~ wp~ xtp!$
F�!otFp~ op w(l!�z.~�z{ rFyF�t|!p ~!} wp {wly �sFz}t|!p- zy {p!� nt�p} wl
}Fo!n�tzy op wl ot"p}~t�F i5Ej p� wl {}zo!n�tzy o9!y p$nE~ o9sl{wz�%{p~
{z}�ly� op~ x!�l�tzy~ oF}t"Fp~ iEj l!�z!} o! wzn!~ ~Fwpn�tzyyF/ ^l} nzy�}p-
w(pqqp� op w9l!�z.~�z{ ~!} wl otqqF}pyntl�tzy py�}p {z{!wl�tzy~ l F�F mpl!nz!{
xzty~ F�!otF/ Zp~ |!pw|!p~ xzoEwp~ oF"pwz{{F~ ~zy� wtxt�F~ > !y ~p!w wzn!~
~Fwpn�tzyyF p� !y {p�t� yzxm}p o9lwwEwp~- z! mtpy > |!pw|!p~ {z{!wl�tzy~
~p!wpxpy� i6Dj- i4j/ Rzyn wl |!p~�tzy op w9tx{z}�lynp }Fpwwp op np
{sFyzxEyp py {z{!wl�tzy~ yl�!}pwwp~ }p~�p py�tE}p- py {l}�tn!wtp} oly~ wp
nl~ o9!y r}lyo yzxm}p op rEyp~ tx{wt|!F~ oly~ wp oF�p}xtyt~xp o9!y
nl}ln�E}p lol{�l�tq ~z!xt~ > wl ~Fwpn�tzy/ Zl nzx{wp$t�F op wl xzoFwt~l�tzy
o9!y �pw {}zmwExp u!~�tqtp w9l{{}znsp {l} ~tx!wl�tzy~/
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Rly~ w(l{{}znsp p${F}txpy�lwp- yp!q {z{!wl�tzy~ op {ty xl}t�txp
}p{}F~py�l�t"p~ op ~zy lt}p yl�!}pwwp op ot~�}tm!�tzy zy� F�F nszt~tp~
{l}xt wp~ nzwwpn�tzy~ ot~{zytmwp~ op w9W\`O )T}lynp xF�}z{zwt�ltyp
)O|!t�ltyp*- Qz}~p )^z}�z.dpnnstz- dt"l}tz- hzy&l*- ^z}�!rlw )Zp}tl
[l�l- Zp}tl dpwvl*- [l}zn )^!y�lnp}p~- blxuz!�p*- b!yt~tp )blml}vl**/
Zl }Frtzy O|!t�ltyp l F�F Fnsly�twwzyyFp op qlDzy {w!~ p$sl!~�t"p p�
nzy~toF}Fp nzxxp !yp ~p!wp {z{!wl�tzy yzy ~�}!n�!}Fp- ~!} wl ml~p op
}F~!w�l�~ ly�F}tp!}~ xzy�}ly� !yp lm~pynp op otqqF}pyntl�tzy l!$
yt"pl!$ xzwFn!wlt}p p� {sFyz�%{t|!p i5j- i5Dj/

Z(OR\ op 5: > E@ xFrlrlxF�z{s%�p~ )�t~~! sl{wzKop* l F�F lx{wtqtF
p� ~F|!pynF {z!} 4: q}lrxpy�~ op 611 > D11 {lt}p~ op ml~p~- ~pwzy wp
{}z�znzwp oFn}t� {l} i56j/ Qp~ q}lrxpy�~ {}z"tpyypy� op s!t� rEyp~
nlyotol�~ tx{wt|!F~ oly~ wl wtrytqtnl�tzy p� wl qz}xl�tzy o! mzt~ )�lmw/ W*/
Qp~ rEyp~ zy� F�F nszt~t~ py qzyn�tzy op wl {}F~pynp op ~F|!pynp~
z}�szwzr!p~ oly~ wp~ ml~p~ o(Sab~ op K) hafYkl]j p� op K) lY]\Y
)ot~{zytmwp~ oly~ US\PO\Y*/ Zp~ ~F|!pynp~ zm�py!p~ zy� F�F lwtryFp~
p� wl "lwtot�F op~ {zw%xz}{st~xp~ oF�pn�F~ l F�F "F}tqtFp py "t~!lwt~ly�
wp~ ns}zxl�zr}lxxp~ nz}}p~{zyoly�~ > w9ltop o! wzrtntpw ap|!pynsp}
)dp}~tzy :/1/@- UpypQzop~ Qz}{z}l�tzy*/

0+0+ =eXcpj\j [\j j~hl\eZ\j

RtqqF}py�~ p~�txl�p!}~ op ot"p}~t�F~ y!nwFz�tot|!p~ p� sl{wz�%{t|!p~
)C\ K )y0)y . 4**0)4 . Σh.

a*- i:1j* zy� F�F zm�py!~ ~!} w(Fnsly�twwzy �z�lw
op rlxE�p~ r}@np l! wzrtntpw R\O~{ )"p}~tzy :/1- i6:j* H θN i6Gj- ml~Fp
~!} wp yzxm}p op ~t�p~ {zw%xz}{sp~- θπ egi5Gj- wp yzxm}p xz%py op
otqqF}pynp~ py�}p {lt}p~ op ~F|!pynp~- p� θC iEj- |!t p~� {zyoF}Fp {l}
w(szxz&%rz�tp op~ x!�l�tzy~ oF}t"Fp~/ az!~ wp~ s%{z�sE~p~ op
yp!�}lwt�F- o(F|!twtm}p oFxzr}l{st|!p- op {lyxt$tp p� op x!�l�tzy
~pwzy !y xzoEwp py ~t�p~ tyqtyt~- �z!�p~ np~ ~�l�t~�t|!p~ p~�txpy� wp �l!$
op x!�l�tzy op wl {z{!wl�tzy- θ K 1I]µ5' l"pn I] wl �ltwwp pqqtnlnp p� µ wp
�l!$ op x!�l�tzy {l} rFyF}l�tzy i5Fj) Zp~ �l!$ op }pnzxmtylt~zy
ty�}lrEyp zy� F�F p~�txF~ {l} wl xF�szop op V!o~zy )5114* i4Ej/
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OXYc\Xl E ; \zxm}p op ~t�p~ {zw%xz}{sp~ topy�tqtF~- ot"p}~t�F y!nwFz�tot|!p xz%pyyp~ {l} ~t�p p� ot"p}~t�F sl{wz�%{t|!p op~
q}lrxpy�~ op rEyp~ F�!otF~ )o9l{}E~ i5Fj*/

\zx op~ py&%xp~
nzoFp~ {l} wp~ rEyp~

Omm}F"tl.�tzy~
\zxm}p op
q}lrxpy�~

Onnp~~tzy~
US\PO\Y

\m ):*
Zzyr!p!}
�z�lwp

~F|!pynFp
){m*

\zxm}p op
~t�p~

{zw%xz}.
{sp~

\zxm}p
op

~!m~�t�!.
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\z!~ l"zy~ !�twt~F {w!~tp!}~ �p~�~ op yp!�}lwt�F- ml~F~ ~zt� ~!}
w(sF�F}zrFyFt�F op~ �l!$ o(F"zw!�tzy py�}p otqqF}py�~ wzn!~ z! nwl~~p~ op
x!�l�tzy~ )�p~� VYO i4@j*- z! ~!} wl nzx{l}lt~zy op~ otqqF}py�~
p~�txl�p!}~ op ot"p}~t�F y!nwFz�t|!p )�p~�~ op blutxl i6Ej- op T! iGj- p�
�p~� C op Tl% p� e! iEj*/ Qp~ op}ytp}~ ~zy� ~py~tmwp~ > !yp ~�}!n�!}l�tzy
py {z{!wl�tzy~ p� y(zy� F�F !�twt~F~ |!p {z!} wl {z{!wl�tzy O|!t�ltyp/
cyp lylw%~p op "l}tlynp xzwFn!wlt}p )wzrtntpw O}wp|!ty- "p}~tzy 5/1 iDj*
~!} wp~ xl�}tnp~ op ot~�lynp~ py�}p sl{wz�%{p~ l {p}xt~ o(p~�txp} wl
otqqF}pyntl�tzy py�}p {z{!wl�tzy~ {z!} wp~ q}lrxpy�~ op rEyp wp~ {w!~
{zw%xz}{sp~ ){l}lxE�}p Ikl- i5Fj* p� {z!} nsl|!p ~t�p ~!qqt~lxxpy�
{zw%xz}{sp )q}F|!pynp op~ lwwEwp~ L 41 &* ){l}lxE�}p Akl*/ Qp��p
lylw%~p l F�F }Flwt~Fp {z!} wp~ {z{!wl�tzy~ nzx{}pyly� l! xzty~ @
~F|!pynp~ l"pn py xz%pyyp G > 41 ~F|!pynp~ {l} {z{!wl�tzy/

0+1+ N`dlcXk`fej

Rly~ w(l{{}znsp {l} ~tx!wl�tzy~- wp wzrtntpw [SbO^]^ i5@j- i54j l
{p}xt~ op xzoFwt~p} 5@ {z{!wl�tzy~ op @11 tyot"to!~ Fnslyrply� op~
xtr}ly�~ {l} r}ltyp~ ~pwzy !y xzoEwp py Jwp/ \z!~ l"zy~ ~!{{z~F !y
qz}� �l!$ op xtr}l�tzy py�}p {z{!wl�tzy~ )I]e K 41- l"pn e wp �l!$ op
xtr}l�tzy*- {z!} ~p }l{{}znsp} op wl ~t�!l�tzy op yzxm}p!~p~ p~{Enp~
qz}p~�tE}p~ lwwzrlxp~ i4:j/ Zp {sFyz�%{p op~ tyot"to!~ {z!} !y nl}ln�E}p
lol{�l�tq p~� nzy�}OwF {l} ot$ rEyp~ > pqqp� |!ly�t�l�tq )_bZ*
tyoF{pyoly�~/ Qsl|!p _bZ p~� ~t�!F ~!} !y ns}zxz~zxp otqqF}py�- p�
p~� py�z!}F op 4F rEyp~ xl}|!p!}~ yp!�}p~ )G op nsl|!p nO�F o! _bZ*
~t�!F~ > op~ ot~�lynp~ n}zt~~ly�p~ op }pnzxmtylt~zy ~pwzy !yp
{}zr}p~~tzy rFzxF�}t|!p )lwwly� op 5-@/41.E n[ > 5@ n[*/ cy
ns}zxz~zxp ~!{{wFxpy�lt}p nzx{}pyly� 4G wzn!~ ot~{z~F~ op wl xGxp
qlDzy- xlt~ ~ly~ _bZ- l F�F tynw!~ oly~ wl nzy~�}!n�tzy op~ rFyz�%{p~-
lqty op ot~{z~p} o9!yp }FqF}pynp yp!�}p/

Zp~ {z{!wl�tzy~ zy� F�F ~z!xt~p~ > |!l�}p ~nFyl}tt op ~Fwpn�tzy
{sFyz�%{t|!p otqqF}py�~/ Qp~ ~nFyl}tt nzxmtypy� !yp ~Fwpn�tzy
~�lmtwt~l�}tnp ty�}l{z{!wl�tzy- qz}�p z! qltmwp- > !yp ~Fwpn�tzy
ot"p}~tqtly�p py�}p {z{!wl�tzy~- qz}�p z! qltmwp- wp wzyr o9!y r}lotpy� op
"lwp!}~ {sFyz�%{t|!p~ o9z{�tx!x {z!} wp nl}ln�E}p lol{�l�tq i54j/ Zp
�l!$ op x!�l�tzy F�lt� op 41.@ {z!} nsln!y op~ 51G wzn!~ )ot$ _bZ ,
4GG rEyp~ yp!�}p~*/ \z!~ l"zy~ ~tx!wF �z!� o(lmz}o !yp r}lyop
{z{!wl�tzy ~ly~ ~Fwpn�tzy {pyoly� :11 111 rFyF}l�tzy~- {z!} l��ptyo}p
!y |!l~t.F|!twtm}p x!�l�tzy0oF}t"p0}pnzxmtylt~zy/ Qp� F|!twtm}p l F�F
"F}tqtF py nzx{l}ly� wl nz!}mp p${F}txpy�lwp op~ nz}}Fwl�tzy~ py�}p
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rEyp~ )}5* py qzyn�tzy o! �l!$ op }pnzxmtylt~zy- > npwwp {}Fot�p
lylw%�t|!pxpy� {z!} op~ lwwEwp~ ozy� wl q}F|!pynp p~� nzx{}t~p py�}p
1-1@ p� 1-G@ i4Dj/ Zp~ tyot"to!~ t~~!~ op np��p r}lyop {z{!wl�tzy zy�
py~!t�p F�F }F{l}�t~ oly~ 5@ {z{!wl�tzy~ l!$|!pwwp~ wl ~Fwpn�tzy p~�
l{{wt|!Fp/ Z9tx{ln� op~ op!$ qz}np~ op ~Fwpn�tzy- ty�p} p�
ty�}l{z{!wl�tzy- ~!} wp yt"pl! op otqqF}pyntl�tzy oly~ wp~ }Frtzy~
py�z!}ly� wp~ _bZ- nzxxp nzy~F|!pynp op w9l!�z.~�z{ rFyF�t|!p- l
lwz}~ F�F F�!otF/ Rt$ }F{F�t�tzy~ op nsl|!p ~nFyl}tz op ~Fwpn�tzy zy� F�F
~tx!wFp~- {z!} F"t�p} !y mtlt~ wtF > w9z}rlyt~l�tzy rFyzxt|!p
nz}}p~{zyoly� > wl ~t�!l�tzy op oF{l}�/ Zp~ "lwp!}~ op otqqF}pyntl�tzy
zy� F�F xz%pyyFp~ ~!} �z!�p~ wp~ {z~t�tzy~ wp wzyr op~ ns}zxz~zxp~ p�
w(py~pxmwp op~ }F{F�t�tzy~- l! ~pty o9Fnsly�twwzy~ op @1 tyot"to!~ �t}F~
l! sl~l}o oly~ nsln!yp op~ 5@ {z{!wl�tzy~/

1+ MwNPGO=ON AO @EN?PNNEJI

1+/+ @`m\ij̀ k~ elZc~fk̀ [`hl\ [\j ^}e\j ZXe[`[Xkj \k ~ZXikj z cX e\lkiXc̀ k~

Zp~ ot"p}~t�F~ y!nwFz�tot|!p~ xz%pyyp~ {l} ~t�p )πx* zm~p}"Fp~ oly~
wp~ q}lrxpy�~ op rEyp~ F�!otF~ ~zy� tx{z}�ly�p~- py nzx{l}lt~zy >
o9l!�}p~ z}rlyt~xp~ )szxxp i46jI xlK~ i6Fj I ~zul i:5j*/ O! �z�lw- 4DF ~t�p~
{zw%xz}{sp~ zy� F�F topy�tqtF~- |!t F�ltpy� ~zt� op~ x!�l�tzy~ {zyn�!pwwp~
)a\^~*- ~zt� op~ ty~p}�tzy~0oFwF�tzy~ )Wyopw~*- np |!t nz}}p~{zyo > !y ~t�p
{zw%xz}{sp �z!�p~ wp~ F@ {lt}p~ op ml~p~ py xz%pyyp )�lmw/ W*/ ]y yp
{p!� {l~ lqqt}xp} |!p np~ p~�txl�tzy~ ~ztpy� }p{}F~py�l�t"p~ o! rFyzxp
o! {ty I pwwp~ }pqwE�py� {w!�O� wp nszt$ tyt�tlw op q}lrxpy�~ Y hjagja {w!~
{zw%xz}{sp~ ~p ~t�!ly� oly~ wp~ {l}�tp~ 69 op~ rEyp~/

Qp{pyoly�- !yp lx{wt�!op op "l}tl�tzy o(!y qln�p!} 41 p$t~�p ~pwzy wp~
q}lrxpy�~ ~F|!pynF~ {z!} πx- lty~t |!p {z!} wl ot"p}~t�F lwwFwt|!p z!
sl{wz�%{t|!p (tabl. I). Celle-ci }pqwE�p wl {w!~ z!xzty~ r}lyop tx{z}�lynp
op~ oF~F|!twtm}p~ op wtlt~zy py�}p ~t�p~ ty�}lrEyp i44j/ Sy pqqp�- !y yzxm}p
tx{z}�ly� o(sl{wz�%{p~ zm~p}"F oly~ !y Fnsly�twwzy ~trytqtp |!p wl
}pnzxmtylt~zy l!}l p! wp �px{~ op nl~~p} wp~ sl{wz�%{p~ lynp~�}l!$ p�
ozyn op n}Fp} op~ sl{wz�%{p~ oF}t"F~/ Rly~ np nl~- wp~ oF~F|!twtm}p~ op
wtlt~zy otxty!p}zy� }l{topxpy� l"pn wl ot~�lynp wp wzyr o! ns}zxz~zxp-
twww!~�}ly� lty~t wp yzxm}p tx{z}�ly� op rFyFlwzrtp~ otqqF}py�p~ oly~
w9Fnsly�twwzy i64j/ ^l} p$px{wp- wp~ 56 ~!m~�t�!�tzy~ {zw%xz}{sp~ o! rEyp
ZOQ.: ~zy� py oF~F|!twtm}p op wtlt~zy nzx{wp�- np |!t nz}}p~{zyo > !yp
ot"p}~t�F sl{wz�%{t|!p �}zt~ qzt~ tyqF}tp!}p > npwwp op~ l!�}p~ rEyp~- p� > !y
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�l!$ op }pnzxmtylt~zy {}znsp op &F}z )�lmw/ W p� WW*/ 6 w(ty"p}~p- wp~ rEyp~
^OZ.4 p� :QZ.4 {}F~py�py� !yp ot"p}~t�F sl{wz�%{t|!p {}znsp op )z!
Frlwp >* 4- p� ~zy� l~~zntF~ > !yp otxty!�tzy �}E~ }l{top op~ oF~F|!twtm}p~
op wtlt~zy py�}p ~t�p~ ty�}lrEyp- p� > !y �l!$ op }pnzxmtylt~zy mpl!nz!{
{w!~ tx{z}�ly� )�lmw/ WW p� i44j*/

OXYc\Xl EE ; bp~�~ op yp!�}lwt�F ~Fwpn�t"p )+ H �p~� ~trytqtnl�tq > ^J @&* p� p~�txl�tzy
op~ �l!$ op }pnzxmtylt~zy l! ~pty op wl {z{!wl�tzy O|!t�ltyp )o9l{}E~ i44j*/

UEyp~ )4* T}lrxpy�~ )5* \m )6*
\zxm}p
op

~F|!pynp~

? op
blutxl Ak op T! Me

):*

bl!$ op wl
}pnzxmtyl�t
zy 0rEyp )@*
)M;1I]j*

C op Tl%
p� e!

�p~� VYO
)"lwp!} o!
f5* )D*

^OZ.4 ^OZ.T4 G 66 1-:ED . 4-FF6 4 4-D 1-::4 yl

^OZ.4 ^OZ.T4-T5 45 45 1-@5: . F-F4:++ 5 F-@ 5-545 1-1:5

Q:V Q:V.T4 4@ 6: . 1-E1: . 6-G65 5 :-@ . 1-:EF yl

:QZ.4 4: 5F . 1-5@4 . E-F@G++ E E-6 . 4-E51 6-514

QOR 41 65 1-:D@ . 1-E4E 5 5-1 4-4:@ D-4F5+

ZOQ.: 56 6: . 1-@E4 @-@@4++ 1 1-1 . :-FEE+ 1-154

)4* Om}F"tl�tzy~ ~!t"ly� wp �lmwpl! 4 I )5* |!lyo npwl p~� tyot|!F- wp~ �p~�~ zy� F�F }Flwt~F~ ~p!wpxpy�
{z!} wp~ q}lrxpy�~ ot~{zytmwp~ l%ly� !y yzxm}p op ~F|!pynp~ {w!~ tx{z}�ly� I )6* yzxm}p op ~t�p~
{zw%xz}{sp~ I ):* yzxm}p xtytx!x o(F"Fypxpy�~ op }pnzxmtylt~zy o(l{}E~ wp �p~� op V!o~zy p�
Yl{wly )4GF@* I )@* p~�txF {l} wl xF�szop op V!o~zy )5114* i4Dj I )D* wp �p~� VYO )V!o~zy-
Y}pt�xly- Or!loF 4GFG- i4@j* l F�F }Flwt~F py nzx{l}ly� {l}�tp~ nzoly�p p� yzy nzoly�p op~
q}lrxpy�~ ~F|!pynF~ I+ H �p~� ~trytqtnl�tq > @ &- ++ H �p~� ~trytqtnl�tq > 4&/

Rp~ Fnl}�~ ~trytqtnl�tq~ > wl yp!�}lwt�F ~Fwpn�t"p zy� F�F xt~ py
F"topynp {z!} : op~ @ rEyp~ F�!otF~ oly~ wl {z{!wl�tzy O|!t�ltyp )�lmw/
WW*/ Rly~ wp nl~ o! rEyp ^OZ.4- {z!} wp {w!~ wzyr q}lrxpy� )�lmw/ WW*- wp
�p~� op T! p~� sl!�pxpy� ~trytqtnl�tq- l"pn !yp "lwp!} yFrl�t"p op wl
~�l�t~�t|!p Ak ). F-F4:*- np |!t ~trytqtp |!p wp yzxm}p o(sl{wz�%{p~
zm�py! p~� ~!{F}tp!} > np |!t p~� l��pyo! ~z!~ w(s%{z�sE~p op yp!�}lwt�F
~Fwpn�t"p p� o(F|!twtm}p oFxzr}l{st|!p/ Wy"p}~pxpy�- {z!} wp rEyp
ZOQ.:- np yzxm}p p~� ~trytqtnl�t"pxpy� tyqF}tp!} > w9l��pyo! yp!�}p-
ozyyly� !yp "lwp!} op Ak {z~t�t"p )@-@@4*/ Qp op}ytp} nl~ p~� nzsF}py�
l"pn w9zm~p}"l�tzy o9!y qltmwp yzxm}p o9sl{wz�%{p~- l~~zntF > op~
oF~F|!twtm}p~ py�}p ~t�p~ tx{z}�ly�~ ~!} !yp wzyr!p ot~�lynp- np |!t p~�
!yp tyotnl�tzy o9!y pqqp� {z~~tmwp op wl ~Fwpn�tzy ~!} wp rEyp nzy~toF}F
i4Fj/ Rp {w!~- wp rEyp ZOQ.: xzy�}p !y sl{wz�%{p xluz}t�lt}p p� !y
p$nE~ o9sl{wz�%{p~ }l}p~ {}znsp~ op np� sl{wz�%{p p� {z}�ly� op~
x!�l�tzy~ oF}t"Fp~ )�p~� op Tl% p� e! ~trytqtnl�tq- �lmw/ WW*- np |!t
{z!}}lt� G�}p wp ~tryp o9!y F"Fypxpy� op ~Fwpn�tzy {z~t�t"p }Fnpy� i66j/
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Zl |!p~�tzy ~p {z~p op ~l"zt} ~t wp~ Fnl}�~ > wl yp!�}lwt�F zm~p}"F~ yp
{p!"py� {l~ G�}p o!~ > op~ F"Fypxpy�~ oFxzr}l{st|!p~ nzxxp op~
p${ly~tzy~ z! op~ rz!wz�~ o(F�}lyrwpxpy�~- w9F|!twtm}p oFxzr}l{st|!p F�ly�
!yp l!�}p s%{z�sE~p xlup!}p o! xzoEwp yp!�}p/ Rp~ FwFxpy�~ st~�z}t|!p~
~!} wl {z{!wl�tzy o9O|!t�ltyp )yzxm}p op rFyF}l�tzy~ op{!t~ wl qzyol�tzy
i65j- }F{l}�t�tzy nzy�ty!p- qltmwp lw�t�!op- !ytqz}xt�F o! xtwtp!=* p�
w9zm~p}"l�tzy o9!yp ot"p}~t�F yp!�}p Fwp"Fp {z!} op~ xl}|!p!}~ OTZ^ p�
xtn}z~l�pwwt�p~ i6j- i5Dj- {p}xp��py� op ~!{{z~p} |!9tw y9% l p! yt !y pqqp� op
qzyol�tzy qz}�- yt !yp }Fo!n�tzy tx{z}�ly�p op wl �ltwwp op wl {z{!wl�tzy l!
nz!}~ op ~zy F"zw!�tzy/ R9l!�}p {l}�- wp~ Fnl}�~ > wl yp!�}lwt�F zm~p}"F~ ~zy�
op ~py~ z{{z~F~ {z!} np}�lty~ rEyp~- np |!t nzyqz}�p w9s%{z�sE~p o9pqqp�~ op
~Fwpn�tzy {l}�tn!wtp}~ > nsl|!p rEyp- {w!�O� |!p wl nzy~F|!pynp o9F"Fypxpy�~
oFxzr}l{st|!p~ |!t l!}ltpy� lqqpn�F wp rFyzxp op qlDzy {w!~ !ytqz}xp/

Qzynp}yly� wl ot"p}~t�F op~ ~F|!pynp~ oly~ w(py~pxmwp op w(lt}p op
}F{l}�t�tzy- !yp qz}�p ~�}!n�!}l�tzy rFzr}l{st|!p l F�F zm~p}"Fp {z!}
np}�lty~ rEyp~ )Ikl op 5D & p� :5 & {z!} wp~ rEyp~ QOR p� Q:V.T4 )�lmw/ WWW*/
Zl ot~�}tm!�tzy op~ "lwp!}~ op otqqF}pyntl�tzy py�}p {z{!wl�tzy~ l!$ ~t�p~ wp~
{w!~ {zw%xz}{sp~ )Akl ty�}lrEyp* l py~!t�p F�F nzx{l}Fp py�}p wp~ otqqF}py�~
rEyp~/ Zp~ rlxxp~ op "lwp!}~ op Akl l!$ otqqF}py�~ ~t�p~ {zw%xz}{sp~ ~zy� �}E~
Fwp"Fp~ {z!} np}�lty~ rEyp~ )64 & > FF & {z!} wp~ ~t�p~ o! rEyp Q:V.T4- .
:-E & > ::-: & {z!} wp rEyp QOR- �lmw/ WWW*- p� oF{l~~py� npwwp~ op~ mz}yp~
~!{F}tp!}p~ o9!y ty�p}"lwwp }p{}F~py�ly� wp~ "lwp!}~ op otqqF}pyntl�tzy
p~�txFp~ {z!} op~ xl}|!p!}~ yp!�}p~ xtn}z~l�pwwt�p~ z! mtpy op~ xl}|!p!}~
lyzy%xp~ OTZ^ ~!} wp~ xGxp~ {z{!wl�tzy~/ Qp~ }F~!w�l�~ {z!}}ltpy�
tyot|!p} wp ~tryp o9!yp ~Fwpn�tzy ot"p}rpy�p py�}p wp~ {z{!wl�tzy~ l! yt"pl!
xzwFn!wlt}p- lwz}~ |!p oly~ wp nl~ o! rEyp Q:V- l!n!y �p~� ty�}l{z{!wl�tzy
y9F�lt� ~trytqtnl�tq/

Tableau III : RtqqF}pyntl�tzy y!nwFz�tot|!p py�}p {z{!wl�tzy~ {z!} wp~ rEyp~
F�!otF~ )o9l{}E~ i44j*/

UEyp~ )4* \zxm}p op ~F|!pynp~ \zxm}p op {z{!wl�tzy~ \~�)5* ^}zml)6* [ty):* [l$)@*

^OZ.T4 DE E 1-465FF 1-114GD 6-: 5:-G

Q:V.T4 D4 D 1-:4E1G J 1-11114 64-6 FF-6

:QZ.4 :D @ 1-4E@GE J 1-11114 . :-1 @6-@

QOR D: E 1-5@EEF J 1-11114 . :-E ::-:

ZOQ.: DF E 1-1:44E 1-4D:55 :-4 E-1

)4* Om}F"tl�tzy~ p� q}lrxpy�~ ~!t"ly� wp~ �lmwpl!$ 4 p� 5 I )5* otqqF}pyntl�tzy y!nwFz�tot|!p py�}p
{z{!wl�tzy~ I )6* {}zmlmtwt�F |!(!yp "lwp!} }lyozxt~Fp zm�py!p {l} mzz�~�}l{ )4 111 }F{F�t�tzy~*
~zt� ~!{F}tp!}p > wl "lwp!} zm~p}"Fp I ):* "lwp!} xtytxlwp op T~� {z!} wp~ ~t�p~ {zw%xz}{sp~ o!
q}lrxpy� )py &* I )@* "lwp!} xl$txlwp op T~� {z!} wp~ ~t�p~ {zw%xz}{sp~ o! q}lrxpy� )py &*/
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1+0+ EdgfikXeZ\ [\j \]]\kj [3Xlkf*jkfg ^~e~k`hl\ jli cX
[`]]~i\eZ`Xk`fe [\ dXihl\lij e\lki\j

Rly~ wp~ ~tx!wl�tzy~- wl otqqF}pyntl�tzy )Bkl- i61j* l F�F p~�txFp l!$
otqqF}py�~ _bZ lty~t |!9l!$ wzn!~ yp!�}p~ l"zt~tyly�~ ~!} !yp {F}tzop op
4@ 111 rFyF}l�tzy~/ Zl qtr!}p 4 tww!~�}p wp ~nFyl}tz 4- zR !yp ~Fwpn�tzy
z{�txt~ly�p ty�}l{z{!wl�tzy qz}�p )#5K 4- l"pn 40#5 wp {l}lxE�}p
}p{}F~py�ly� w9ty�py~t�F op wl ~Fwpn�tzy z{�txt~ly�p*- p~� nzxmtyFp > !yp
~Fwpn�tzy ot"p}~tqtly�p ty�p}{z{!wl�tzy qz}�p )}p{}F~py�Fp {l} !yp "l}tlynp
{sFyz�%{t|!p py�}p "lwp!}~ xz%pyyp~ z{�txlwp~ d&z{�K @*/
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B`^li\ / ; :"zw!�tzy op~ "lwp!}~ op U~� l!$ _bZ p� l!$ xl}|!p!}~ yp!�}p~
~t�!F~ > op~ ot~�lynp~ n}zt~~ly�p~ op }pnzxmtylt~zy oly~ !y ~nFyl}tz op
~Fwpn�tzy~ qz}�p~ ty�}l p� ty�p}{z{!wl�tzy )~nFyl}tz 4*/ Qsl|!p nz!}mp p~� wl
xz%pyyp op 41 ns}zxz~zxp~ ~!} 41 }F{F�t�tzy~/

_!pw |!p ~zt� wp ~nFyl}tz nzy~toF}F- wp~ "lwp!}~ xz%pyyp~ op Bkl ~!}
wp~ 41 _bZ p� {z!} wp~ 41 }F{F�t�tzy~ l��ptrypy� !y F|!twtm}p }l{top.
xpy�- py |!pw|!p~ npy�ltyp~ op rFyF}l�tzy~- np |!t nz}}p~{zyo l! �px{~
Fnz!wF op{!t~ wl }pnzwzyt~l�tzy nzy~Fn!�t"p > wl op}ytE}p {F}tzop rwl.
ntlt}p {z!} mzy yzxm}p o9p~{Enp~ o9l}m}p~ qz}p~�tp}~/ Qzx{l}Fp >
w9l��pyo! yp!�}p {z!} wp {l}lxE�}p Bkl- |!t p~� o9py"t}zy 5-6 & oly~ !y
xzoEwp py Jwp )l"pn I]%eK 41*- !yp otqqF}pyntl�tzy xz%pyyp �}E~ qz}�p-
op w9z}o}p op :1 & p~� zm~p}"Fp {z!} wp ~nFyl}tz 4 l!$ _bZ )qtr/ 4*/ Qp~
"lwp!}~ ~zy� o9py"t}zy 4@ & |!lyo wl ~Fwpn�tzy ot"p}~tqtly�p p~� {w!~
qltmwp )d&z{�K 1-@- p� 40#5 K 4- ~nFyl}tz 5*- np |!t p~� pynz}p wl}rpxpy�
~!{F}tp!} > w9l��pyo! yp!�}p- p� > D & {z!} wp ~nFyl}tz 6 )~Fwpn�tzy ty.
�}l{z{!wl�tzy qltmwp l"pn 40#5K 1-15 p� ~Fwpn�tzy ty�p}{z{!wl�tzy qz}�p



RF~F|!twtm}p op wtlt~zy p� nl}�zr}l{stp qtyp

1<4

l"pn d&z{�K @*/ Qp~ }F~!w�l�~ ~zy� nzsF}py�~ l"pn np!$ zm�py!~ {l} Zp
Qz}}p p� Y}pxp} i54j {z!} op~ {l}lxE�}p~ o9py�}Fp o! xzoEwp ~txt.
wlt}p~/ Ww ql!� yz�p} |!p w9zy ~9p~� {wlnF tnt oly~ wp nlo}p o9!y xzoEwp Y
hjagja {w!~ rFyF}lw |!p npw!t |!t nz}}p~{zyo}lt� l! nl~ o! {ty xl}t�txp-
l"pn op~ qw!$ op rEyp~ {w!~ tx{z}�ly�~ py�}p {z{!wl�tzy~- nzyo!t~ly� >
!yp otqqF}pyntl�tzy yp!�}p op w9z}o}p op 5-@ &/ Qp{pyoly�- wl qltmwp
xtr}l�tzy pqqtnlnp o! ~nFyl}tz 4 nzyo!t� > !yp otqqF}pyntl�tzy l!$ wzn!~
|!t yp ~zy� {l~ py�}lJyF~ op w9z}o}p op 41 &- np |!t p~� nzsF}py� l"pn wp~
"lwp!}~ zm~p}"Fp~ nsp& wp {ty xl}t�txp {z!} wl ot"p}~t�F yp!�}p i5Dj/

Z9zm~p}"l�tzy op~ "lwp!}~ xz%pyyp~ op Bkl l!$ wzn!~ yp!�}p~ ~t�!F~ >
op~ ot~�lynp~ n}zt~~ly�p~ op }pnzxmtylt~zy {l} }l{{z}� l!$ _bZ
{p}xp� op |!ly�tqtp} u!~|!9> |!pwwp ot~�lynp op~ pqqp�~ o9py�}lJypxpy�
~!} wl otqqF}pyntl�tzy ~zy� oF�pn�lmwp~ wp wzyr o! ns}zxz~zxp/ Rp �pw~
pqqp�~ ~zy� zm~p}"F~ py xz%pyyp oly~ !yp qpyG�}p op 1-@ n[ l!�z!} op~
_bZ- {z!} wp~ ~nFyl}tz~ 4 > 6- nl}ln�F}t~F~ {l} !yp ~Fwpn�tzy z{�txt~ly�p
qz}�p ty�}l{z{!wl�tzy p� !yp ~Fwpn�tzy ot"p}~tqtnl�}tnp qz}�p z! qltmwp
ty�p}{z{!wl�tzy~ )qtr/ 4 p� }F~!w�l�~ yzy xzy�}F~*/ Zp~ pqqp�~ ~9ty~�lwwpy�
l!~~t �}E~ }l{topxpy� py xz%pyyp- py |!pw|!p~ npy�ltyp~ op
rFyF}l�tzy~- ~!t"ly� lty~t w9F"zw!�tzy o! Bkl l!$ _bZ/

Qp{pyoly�- zy zm~p}"p Frlwpxpy� !yp qz}�p sF�F}zrFyFt�F l!$
otqqF}py�~ _bZ p� l!$ wzn!~ yp!�}p~ l"zt~tyly�~- �ly� {z!} w9F"zw!�tzy
op wl otqqF}pyntl�tzy- |!p {z!} w9ty�py~t�F op~ pqqp�~ o9py�}lJypxpy�~ )qtr/
5.O- P- Q*- |!t ~9p${wt|!p py {l}�tp {l} wl ot~�}tm!�tzy op~ oF~F|!twtm}p~
op wtlt~zy py�}p wp~ otqqF}py�~ rEyp~ wp wzyr op~ ns}zxz~zxp~/ Rly~ wp
nl~ zR wp~ pqqp�~ o9py�}lJypxpy� l{{l}lt~~py�- zy wp~ zm~p}"p {l}qzt~ oly~
!yp qpyG�}p 41 qzt~ ~!{F}tp!}p > wl qpyG�}p xz%pyyp l!�z!} o! _bZ-
u!~|!9> @ n[/ Zl qtr!}p 5.O xzy�}p l!~~t |!p ~!} !yp {F}tzop op 4@1 >
511 rFyF}l�tzy~- }p{}F~py�l�t"p op wl ~t�!l�tzy ln�!pwwp op~ p~{Enp~
qz}p~�tE}p~ op{!t~ wl }pnzwzyt~l�tzy {z~�F}tp!}p l!$ op}ytE}p~ rwlntl�tzy~-
zy y9l��pty� {l~ w9F|!twtm}p {z!} op yzxm}p!$ wzn!~- nzy�}lt}pxpy� l!$
{l�}zy~ xz%py~ op wl qtr!}p 4/ ^l} ltwwp!}~- zy {p!� yz�p} op~ ~t�!l�tzy~
zR tw y9% l {l~ o9pqqp�~ o(py�}lJypxpy�- xlwr}F !yp ~Fwpn�tzy qz}�p
lrt~~ly� ~!} wp nl}ln�E}p/ Qpnt {z!}}lt� ~(p${wt|!p} {l} wp qlt� |!p wp~
_bZ ~zy� py F|!twtm}p op wtlt~zy l"pn wp~ wzn!~ yp!�}p~ wtF~ l! xzxpy�
zR wl ~Fwpn�tzy p~� l{{wt|!Fp oly~ wl xF�l{z{!wl�tzy i41j&
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B`^li\ 0 ; :"zw!�tzy op wl otqqF}pyntl�tzy l!$ _bZ p� l!$ xl}|!p!}~ yp!�}p~
oly~ otqqF}py�p~ ~t�!l�tzy~ {z!} !y ~nFyl}tz l"pn !yp qz}�p ~Fwpn�tzy
z{�txt~ly�p ty�}l{z{!wl�tzy p� !yp qz}�p ~Fwpn�tzy ot"p}~tqtly�p py�}p
{z{!wl�tzy~ H O* "lwp!}~ op Bkl �}E~ qz}�p~ l!$ _bZ )py yzt}* p� {}F~pynp
o9pqqp�~ o9py�}lJypxpy� l!$ xl}|!p!}~ yp!�}p~ wtF~ )py r}t~*I P* "lwp!}~ op Bkl

�}E~ qz}�p~ l!$ _bZ p� lm~pynp o9pqqp�~ o9py�}lJypxpy�I Q* �}E~ qltmwp~ "lwp!}~
op Bkl l!$ _bZ~ u!~|!9> wl rFyF}l�tzy 44 G11 py"t}zy- p� pqqp�~ o9py�}lJypxpy�
"t~tmwp~ |!lyo wl otqqF}pyntl�tzy l!rxpy�p l!$ _bZ/



RF~F|!twtm}p op wtlt~zy p� nl}�zr}l{stp qtyp

1<9

cyp ot~�lynp op 1-@ n[ {p!� nz}}p~{zyo}p > !yp ot~�lynp {s%~t|!p op
{w!~tp!}~ ot&ltyp~ z! {w!~tp!}~ npy�ltyp~ op xtwwtp}~ op {lt}p~ op ml~p~
)[{m*- py qzyn�tzy op wl �ltwwp o! rFyzxp op~ p~{Enp~ )py"t}zy D [{m nsp&
wp {ty xl}t�txp*/ R9l!�}p {l}�- oly~ !y ~nFyl}tz op ~Fwpn�tzy ot"p}~tqtly�p
�pw |!p npw!t |!t p~� xzoFwt~F- zy ~9l��pyo > np |!p wl ~Fwpn�tzy lrt~~ly� ~!}
wp~ q}F|!pynp~ lwwFwt|!p~ l!$_bZ ~zt� ~z!"py� ot}pn�tzyypwwp- py {l}�tn!wtp}
oly~ wp~ {z{!wl�tzy~ ~t�!Fp~ l!$ p$�}Fxt�F~ o! r}lotpy� op ~Fwpn�tzy/ ]y
op"}lt� lwz}~ zm~p}"p} op qz}�~ pqqp�~ o9py�}lJypxpy� ty�}lrEyp- oly~ wp nl~
o9!y F"Fypxpy� op ~Fwpn�tzy ot}pn�tzyypwwp ~!} !yp x!�l�tzy }Fnpy�p |!t
~p}lt� l"ly�lrp!~p- ~!} wp~ ~t�p~ {zw%xz}{sp~ {}znsp~/ ^l} nzy�}p- oly~ wp
nl~ o9!y F"Fypxpy� op ~Fwpn�tzy {w!~ lyntpy l"pn qt$l�tzy op w9lwwEwp
ql"z}lmwp ){l} p$px{wp op{!t~ l! xzty~ 5@1 rFyF}l�tzy~ {z!} I]K @11-
o9l{}E~ i66j* wl {!t~~lynp op oF�pn�tzy o! mlwl%lrp ~Fwpn�tq- yz�lxxpy� py
!�twt~ly� wp �p~� op Tl% p� e! iEj z! npw!t op blutxl i6Ej- otxty!p �}E~
}l{topxpy� p� ~p}l ~p!wpxpy� op w9z}o}p op @ & i66j- i4Gj/ Qpnt {z!}}lt�
p${wt|!p} wp~ }F~!w�l�~ {}FnFopy�~ zm�py!~ nsp& wp {ty xl}t�txp- zR wl
{w!{l}� op~ �p~�~ op yp!�}lwt�F }Flwt~F~ ty�}l{z{!wl�tzy yp ~zy� {l~
~trytqtnl�tq~ {z!} wp~ rEyp~ Q:V p� QOR- lwz}~ |!p wp!} otqqF}pyntl�tzy p~�
wl}rpxpy� ~!{F}tp!}p > npwwp zm~p}"Fp ~!} !y Fnsly�twwzy op xl}|!p!}~
yp!�}p~/ Rp~ qln�p!}~ oF�p}xtyly�~ {z!} wl oF�pn�tzy o(!y F"Fypxpy� op
~Fwpn�tzy ~p}ltpy� ozyn wl {F}tzop op{!t~ wl qt$l�tzy op wl x!�l�tzy
ql"z}lmwp p� w9ty�py~t�F op wl ~Fwpn�tzy l%ly� z{F}F ~!} np��p x!�l�tzy )z!
mtpy wl "t�p~~p o! mlwl%lrp ~Fwpn�tq*/

4+ ?JI?GPNEJI) Q=GJMEN=OEJIN AO KAMNKA?OEQAN
@3=KKGE?=OEJI u G= CANOEJI @A G= @EQAMNEOw
=@=KO=OEQA

cyp r}lyop "l}tl�tzy op~ {l�}zy~ op ot"p}~t�F p� op otqqF}pyntl�tzy
y!nwFz�tot|!p~- p� op~ Fnl}�~ > wl yp!�}lwt�F zy� F�F zm~p}"F~ py�}p rEyp~
tx{wt|!F~ oly~ wl qz}xl�tzy op~ {l}zt~ op~ �t~~!~ wtryp!$/ Qp��p "l}tl�tzy
l l!~~t F�F zm~p}"Fp oly~ wp~ }F~!w�l�~ zm�py!~ {l} ~tx!wl�tzy/ ^z!} wl
{l}�tp p${F}txpy�lwp- wp~ Fnl}�~ > wl yp!�}lwt�F xt~ py F"topynp {z!}
np}�lty~ rEyp~ }F"Ewpy� !yp ~tryl�!}p xzwFn!wlt}p op wl ~Fwpn�tzy ~!} op~
nl}ln�E}p~ wtF~ > w(lol{�l�tzy- |!t yp {p!"py� {l~ ~9p${wt|!p} {l} op~ pqqp�~
oFxzr}l{st|!p~/ ]y l "! l!~~t w9ty�F}G� o9p~�txp} wl otqqF}pyntl�tzy
y!nwFz�tot|!p py�}p {z{!wl�tzy~ yl�!}pwwp~- {z!} topy�tqtp} op~ x!�l�tzy~
{l}�tn!wtE}p~ oly~ wp rFyzxp ~9Fnl}�ly� op~ {l�}zy~ op ot"p}~t�F yp!�}p/ Qp
�%{p o9F�!op ~9ty~n}t� oly~ op~ l{{}znsp~ op rFyzxt|!p op~ {z{!wl�tzy~
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|!t ~zy� py {wpty p~~z} ~!} op~ p~{Enp~ xzoEwp~- p� |!t "t~py� > topy�tqtp}
op~ &zyp~ {z�py�tpwwpxpy� lqqpn�Fp~ {l} wl ~Fwpn�tzy py {l}nz!}ly�
~%~�Fxl�t|!pxpy� wp rFyzxp r}@np > !y r}lyo yzxm}p op xl}|!p!}~
nl}�zr}l{stF~ i5:j/ Z9ty�F}G� op np �%{p o9l{{}znsp {z!} op~ p~{Enp~ |!t
yp ~zy� {l~ op~ xzoEwp~ oF{pyo}l op w9tx{z}�lynp op~ qpyG�}p~ op
oF~F|!twtm}p~ op wtlt~zy wp wzyr op~ ns}zxz~zxp~/

a!} w(py~pxmwp op~ a\^~ oF�pn�F~- {w!~ op wl xzt�tF )G:* zy� F�F luz!�F~ >
wl ml~p op ozyyFp~ om.a\^ )s��{H00###/ynmt/ywx/yts/rz"0a\^0*- p� zy�
~p}"t op wz� op }FqF}pynp {z!} wl xt~p l! {zty� op {l}lxE�}p~ o9py�}Fp o9!yp
~F}tp op {}zr}lxxp~ {z!} wl oF�pn�tzy l!�zxl�t|!p op a\^~ oly~ wl
mly|!p o(Sab~ op {ty xl}t�txp i55j/

Qp~ }F~!w�l�~ {z!}}zy� G�}p "lwz}t~F~ py nzxmtyly� wp~ tyqz}xl�tzy~
op yt"pl!$ op {zw%xz}{st~xp p� op otqqF}pyntl�tzy- p� npwwp~ t~~!p~ op~
�p~�~ op yp!�}lwt�F- {z!} wp oF"pwz{{pxpy� op n}t�E}p~ op nszt$ op ~t�p~
{zw%xz}{sp~ > "lwtop} !w�F}tp!}pxpy� oly~ op~ �p~�~ o(l~~zntl�tzy~ l"pn
wl "l}tl�tzy |!ly�t�l�t"p/ cyp {}pxtE}p l{{wtnl�tzy l F�F }Flwt~Fp {z!}
wp~ �pyp!}~ py wtrytyp- py ~!n}p~ )npww!wz~p- sFxtnpww!wz~p~* oly~ !yp
{z{!wl�tzy o9lxFwtz}l�tzy > ml~p wl}rp op {ty xl}t�txp i@j/ Zp~
l~~zntl�tzy~ }pxl}|!lmwp~ oFxzy�}Fp~ {z!} |!pw|!p~ a\^~ ){w!~ op
4@ & op wl "l}tl�tzy {sFyz�%{t|!p op~ nl}ln�E}p~ p${wt|!Fp* "lwtopy� wp
}Owp qzyn�tzyypw op~ rEyp~ nz}}p~{zyoly�~/ cyp qzt~ np }Owp F�lmwt- wp~
xl}|!p!}~ a\^~ topy�tqtF~ {p!"py� ~p}"t} o(z!�tw~ xzwFn!wlt}p~- ~zt�
nzxxp n}t�E}p tyot}pn� {z!} wl ~Fwpn�tzy {}Fnznp op np}�lty~ rFyz�%{p~
oly~ wp~ {z{!wl�tzy~ o9lxFwtz}l�tzy- ~zt� {z!} w9F"lw!l�tzy p� wl
nzy~p}"l�tzy op wl ot"p}~t�F op~ nl}ln�E}p~ lol{�l�tq~ l!$|!pw~ tw~ ~zy�
l~~zntF~ py {z{!wl�tzy~ yl�!}pwwp~/ Qp op}ytp} {zty� xF}t�p o9G�}p
l{{}zqzyot- yz�lxxpy� {l} op~ F�!op~ o9l~~zntl�tzy~ af kalm/

MAHAM?EAHAION

\z!~ }pxp}ntzy~ wp P!}pl! op~ `p~~z!}np~ UFyF�t|!p~ p� wl
Rt}pn�tzy op w9p~{lnp }!}lw p� op wl qz}G� )Qzy�}l� W\`O y/ P16F:D*-
lty~t |!p w9cytzy p!}z{Fpyyp )US[W\W- _Z`b.4GGG.11G:5*- p� wl
}Frtzy O|!t�ltyp )QQ``Rb 5111161E11E* {z!} wp!} ~z!�tpy qtylyntp}/



RF~F|!twtm}p op wtlt~zy p� nl}�zr}l{stp qtyp

1<=

MwBwMAI?AN

i4j Qsl}wp~#z}�s P/- \z}omz}r [/- Qsl}wp~#z}�s R/- bsp pqqpn�~ zq wznlw
~pwpn�tzy- mlwlynpo {zw%xz}{st~x- lyo mlnvr}z!yo ~pwpn�tzy zy p|!twtm.
}t!x {l��p}y~ zq rpyp�tn ot"p}~t�% ty ~!mot"topo {z{!wl�tzy~- Upyp�/ `p~/ E1
)4GGE* 4@@.4E:/

i5j Rlyuzy T/- a�lyo qpl�!}p~ lyo sptrs� r}z#�s ty l 6D.%pl}.zwo xl}t�txp {typ
{}z"pylynp �p~�- atw"/ Upyp�/ :6)4* )4GG:* @5.D5/

i6j Rp}z}% X/- [l}tp��p a/- Uzy&lwp&.[l}�typ& a/Q/- QslryF R/- [lo!} R/-
Up}mp} a/- `tmpt}z [/[/- ^wzxtzy Q/- esl� nly y!nwpl} xtn}z~l�pwwt�p~ �pww
!~ lmz!� xl}t�txp {typ rpyp�tn }p~z!}np~ nzy~p}"l�tzy lyo {}z"pylynp~
np}�tqtnl�tzy ~�}l�prtp~M- Oyy/ Tz}/ ant/ @G )5115* DGG.E1F/

i:j R"z}y%v d/- at}"tP O/- [tvvzypy [/- al"zwltypy ]/- Zz# \!nwpz�top
Rt"p}~t�% l� �sp {lw4 Zzn!~ ty �sp etopw% Rt~�}tm!�po ^ty!~ ~%w"p~�}t~- [zw/
Ptzw/ S"zw/ 4G )5115*4EG.4FF/

i@j S"pyz S- Ul}ytp}.UF}F ^- `zo}trp& X.Q- Rl atw"l ^p}}p& R- ^wzxtzy Q/-
O~~zntl�tzy ~�!o% mp�#ppy nlyotol�p rpyp~ zq #zzo qz}xl�tzy lyo #zzo
{}z{p}�tp~ ty l nzytqp} ~{pntp~- py {}F{l}l�tzy/

iDj S$nzqqtp} Z/ axz!~p ^/S/- _!l��}z X/[/- Oylw%~t~ zq xzwpn!wl} "l}tlynp
tyqp}}po q}zx xp�}tn ot~�lynp~ lxzy R\O sl{wz�%{p~H l{{wtnl�tzy �z s!.
xly xt�znszyo}tlw R\O }p~�}tn�tzy ol�l- Upyp�tn~ 464 )4GG5* :EG.:G4/

iEj Tl% X/Q/- e! Q/.W/- Vt�nsstvtyr !yop} {z~t�t"p Rl}#tytly ~pwpn�tzy- Up.
yp�tn~ 4@@ )5111* 4:1@.4:46/

iFj Tz}o [/X/- O{{wtnl�tzy~ zq ~pwpn�t"p yp!�}lwt�% �p~�~ �z xzwpn!wl} pnzwzr%-
[zwpn!wl} Snzwzr% 44 )5115* 45:@.45D5/

iGj T! g.f/- a�l�t~�tnlw �p~�~ zq yp!�}lwt�% zq x!�l�tzy~ lrlty~� {z{!wl�tzy
r}z#�s- st�ns.stvtyr lyo mlnvr}z!yo ~pwpn�tzy- Upyp�tn~ 4:E )4GGE* G4@.G5@/

i41j Ul}ytp}.UF}F ^/- O!~�p}wt�& T/- Zp Qz}}p d/- Y}pxp} O/- [!w�twzn!~ {l�.
�p}y~ zq lol{�t"p st�ns.stvtyrH W. pqqpn�~ zy otqqp}py�tl�tzy mp�#ppy {z{!wl.
�tzy~ zq lwwzrlxz!~ ~{pntp~- py {}F{l}l�tzy/

i44j Ul}ytp}.UF}F ^/V/- Ppozy T/- O!~�p}wt�& T/- ^z� R/- Y}pxp} O/- ^wzxtzy
Q/- Ool{�t"p p"zw!�tzy zq rpyp~ ty"zw"po ty #zzo qz}xl�tzy ty xl}t�txp
{typ {z{!wl�tzy~ )^ty!~ {tyl~�p} Ot�/*/ Sy {}F{l}l�tzy/

i45j Uzopwwp P/- O!~�p}wt�& T/- P}lnsp� a/- Qzwl~ P/- Q!r!py X/- Ulyozy a/-
Uz!%zy ^/.V/- Zpq}lyn [/- ]wt"tp}t W/- `pmz!o f/- dt�lwt~ `/- a%~�Exp
rFyF�t|!p- {zw%xz}{st~xp yp!�}p p� ~Fwpn�tzyyF H tx{wtnl�tzy~ py mtzwzrtp
op wl nzy~p}"l�tzy- UFyF�/ aFw/ F"zw/ 61 )4GGF* @4@.@5F/

i46j Vlw!~svl [/Y/- Tly X/P/- Ppy�wp% Y/- V~tp Z/- aspy \/- epop} O/- Qzz{p}
`/- Zt{~s!�& `/- Qslv}l"l}�t O/ ^l��p}y~ zq ~tyrwp.y!nwpz�top {zw%xz}.
{st~x~ ty nlyotol�p rpyp~ qz} mwzzo.{}p~~!}p szxpz~�l~t~- \l�!}p Upyp�/
55)6* )4GGG* 56G.5:E/

i4:j Vlx}tnv X/Z/- Uzo� [/X/e/- asp}xly.P}z%wp~ a/Z/- Tln�z}~ tyqw!pyntyr wp"pw~
zq rpyp�tn ot"p}~t�% ty #zzo% {wly� ~{pntp~- \p# Tz}p~�~ D )4GG5* G@.45:/



^/ Ul}ytp}.UF}F ]l Yd)
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i4@j V!o~zy `/`/- Y}pt�xly [/- Or!loF [/- O �p~� zq yp!�}lw xzwpn!wl} p"zw!.
�tzy ml~po zy y!nwpz�top ol�l- Upyp�tn~ 44D )4GFE* 4@6.4@G/

i4Dj V!o~zy `/`/- Ztyvlrp ot~p|!twtm}t!x lyo }pnzxmtylt~zy- ty Plwotyr RX-
Pt~sz{ [- Qlyytyr~ Q/ )po~*- Vlyomzzv zq ~�l�t~�tnlw Upyp�tn~- etwp% '
azy~- Syrwlyo- 5114- {{/ 61G.65:/

i4Ej V!o~zy `/`/- b#z.wzn!~ ~lx{wtyr ot~�}tm!�tzy~ lyo �spt} l{{wtnl�tzy-
Upyp�tn~ 4@G )5114* 4F1@.4F4E/

i4Fj Wyyly V/- \z}omz}r [/- bsp p$�py� zq Ztyvlrp ot~p|!twtm}t!x lyo sl{wz.
�%{p ~sl}tyr l}z!yo l {zw%xz}{stn ~t�p- Upyp�tn~ 4D@ )5116* :6E.:::/

i4Gj Ytx g/- a�p{sly e/- Rp�pn�tyr l wznlw ~tryl�!}p zq rpyp�tn st�nsstvtyr
lwzyr l }pnzxmtytyr ns}zxz~zxp- Upyp�tn~ 4D1 )5115* ED@.EEE/

i51j Y}pt�xly [/- [p�szo~ �z op�pn� ~pwpn�tzy ty yl�!}lw {z{!wl�tzy~ #t�s l{.
{wtnl�tzy~ �z �sp s!xly- Oyy/ `p"/ Upyzx/ Upyp�/ 4 )5111* @6G.@@G/

i54j 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/

i55j Zp Rly�pn Z/- QslryF R/- ^z� R/- Qly�ty ]/- Ul}ytp}.UF}F ^/- Ppozy T/-
T}trp}tz X/.[/- Qsl!xptw ^/- ZFrp} ^/- Ul}ntl d/- Zltr}p� T/- op Rl}!"l} O/-
^wzxtzy Q/ O!�zxl�po a\^ op�pn�tzy ty p${}p~~po ~p|!pynp �lr~H ~�l�t~�tnlw nzy.
~top}l�tzy lyo l{{wtnl�tzy ty xl}t�txp {typ- ^wly�[zw/ Ptzw/ )511:*- ~z!~ {}p~~p/

i56j Zp ^}z"z~� U/- ^lt"l X/- ^z� R/- P}lns X/- ^wzxtzy Q/- apl~zylw "l}tl�tzy ty
�}ly~n}t{� lnn!x!wl�tzy ty #zzo qz}xtyr �t~~!p~ zq xl}t�txp {typ )^ty!~
{tyl~�p} Ot�/* #t�s px{sl~t~ zy l npww #lww Uw%ntyp `tns ^}z�pty- ^wly�l
54E )5116* F51.F61/

i5:j Z!tvl}� U/- Syrwlyo ^/`/- blwwxzy R/- Xz}oly a/- blmp}wp� ^/ bsp {z#p}
lyo {}zxt~p zq {z{!wl�tzy rpyzxtn~H q}zx rpyz�%{tyr �z rpyzxp �%{tyr-
\l�/ `p"tp#~ Upyp�tn~ : )5116* GF4.GG:/

i5@j [lnszy \/- Pl}lol� R/- Uzopwwp P/- [p�l{z{ l {}zr}lx ~tx!wl�tyr p"zw!.
�tzyl}% {}znp~~p~ ln�tyr zy xp�l{z{!wl�tzy~- ^l}t~- T}lynpH Zlmz}l�zt}p Sa-
^l}t~.a!o- 4GG@/

i5Dj [l}tp��p a/- QslryF R/- ZF&tp} Q/- ^l~�!~vl ^/- `lqqty O/- ^wzxtzy Q/- Y}pxp}
O/- Upyp�tn ot"p}~t�% #t�sty lyo lxzyr ^ty!~ {tyl~�p} {z{!wl�tzy~H nzx{l}t~zy
mp�#ppy OTZ^ lyoxtn}z~l�pwwt�p xl}vp}~- Vp}pot�% FD )5114* :DG.:EG/

i5Ej [l%yl}o axt�s X/- Vltrs X/- bsp st�nsstvtyr pqqpn� zq l ql"z!}lmwp rpyp-
Upyp�/ `p~/ 56 )4GE:* 56.6@/

i5Fj \pt [/- Y!xl} a/- [zwpn!wl} p"zw!�tzy lyo {s%wzrpyp�tn~- ]$qz}o cyt"p}.
~t�% ^}p~~- \p#.gz}v- 5111/

i5Gj \pt [/- Zt e.V/- [l�spxl�tnlw xzopw qz} ~�!o%tyr rpyp�tn "l}tl�tzy ty
�p}x~ zq }p~�}tn�tzy pyozy!nwpl~p- ^}zn/ \l�w/ Onlo/ ant/ caO ED )4GEG*
@5DG.@5E6/

i61j \pt [/- [zwpn!wl} S"zw!�tzyl}% Upyp�tn~- Qzw!xmtl cyt"p}~t�% ^}p~~-
\p#.gz}v- 4GFE- @45 {/

i64j \z}omz}r [/- bl"l}F a/- Ztyvlrp ot~p|!twtm}t!xH #sl� st~�z}% sl~ �z �pww
!~M- b}pyo~ ty rpyp�tn~ 4F)5* )5115* F6.G1/



RF~F|!twtm}p op wtlt~zy p� nl}�zr}l{stp qtyp
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i65j ^l|!p}l! [/[/- Twz}p~ p� nwtxl�~ {z~�.rwlntlt}p~ py Ut}zyop- On�p~ op wl
azntF�F wtyyFpyyp op Pz}opl!$ 414 )4GD:* 4.4@D

i66j ^}&p#z}~vt [/- bsp ~tryl�!}p zq {z~t�t"p ~pwpn�tzy l� }lyozxw% nsz~py
wznt- Upyp�tn~ 4D1 )5115* 44EG.44FG/

i6:j `z&l~ X/- `z&l~ `/ Ryla^ "p}~tzy 6H ly ty�pr}l�po {}zr}lx qz} xzwpn!wl}
{z{!wl�tzy rpyp�tn~ lyo xzwpn!wl} p"zw!�tzy lylw%~t~- Ptztyqz}xl�tn~ 4@
)4GGG* 4E:.4E@/

i6@j al�z g/- Plz e/Z/- apop}zqq `/- esp��py `/- [zwpn!wl} nwzytyr lyo p${}p~.
~tzy zq ptrs� wlnnl~p nR\O~ ty wzmwzww% {typ )^ty!~ �lpol*- Xz!}ylw zq ^wly�
`p~pl}ns- 44: )5114* 4:E.4@@/

i6Dj awl�vty [/- etpsp b/- Upyp�tn st�nsstvtyr ty l ~!mot"topo {z{!wl�tzy-
Upyp�/ `p~/ E4 )4GGF* 4@@.4D1/

i6Ej blutxl T/- a�l�t~�tnlw xp�szo qz} �p~�tyr �sp yp!�}lw x!�l�tzy s%{z�sp~t~
m% R\O {zw%xz}{st~x- Upyp�tn~ 456 )4GFG* @F@.@G@/

i6Fj bpyltwwzy [/W/- al#vty~ [/Q/- Zzyr O/R/- Ul!� `/Z/- Rzpmwp% X/T/- Ul!�
P/a/- ^l��p}y~ zq R\O ~p|!pynp {zw%xz}{st~x lwzyr ns}zxz~zxp 4 zq
xlt&p )hpl xl%~ ~~{/ [l%~ Z/*- ^}zn/ \l�/ Onlo/ antpynp caO/ "zw/ GF)4D*
)5114* G4D4.G4DD/

i6Gj el��p}~zy U/- ]y �sp y!xmp} zq ~pr}prl�tyr ~t�p~ ty rpyp�tnlw xzopw~
#t�sz!� }pnzxmtyl�tzy- bspz}/ ^z{!w/ Ptzw/ E )4GE@* 5@D.5ED/

i:1j ept} P/a/ Upyp�tn ol�l lylw%~t~ WW H [p�szo~ qz} ot~n}p�p {z{!wl�tzy rpyp�tn
ol�l- atyl!p} O~~zn/ Wyn/- a!yop}wlyo- [O- caO- 4GGD- ::@ {/

i:4j hslyr f/V/- Qstlyr d/Z/- [zwpn!wl} nwzytyr zq :.nz!xl}l�pH nzpy&%xp O
wtrl~p ty wzmwzww% {typ lyo �sp }zwp zq �st~ py&%xp ty �sp mtz~%y�sp~t~ zq
wtryty ty nzx{}p~~tzy #zzo- ^wly� ^s%~tzw/ 41F )4GGE* D@.E:/

i:5j hs! g/Z/- azyr _/X/- V%�py R/Z/- dly bl~~pww Q/^/- [l�!v!xlwwt Z/Y/-
U}txx R/`/- V%l�� a/[/- Ttnv!~ S/e/- gz!yr \/R/- Q}prly ^/P/- atyrwp.
\!nwpz�top ^zw%xz}{st~x~ ty az%mply- Upyp�tn~ 4D6 )5116* 4456.446:/


