
 !"#$%&'(#)*'+',-.'/$%01
'2345%67'87#9:7'4;<!
'=>%?:7'/$%1%@A'8BC%D

EFGHG=I'JK4LMN'OL>%P'QE=G2=G=2'JRS%L>!'OL>%P

 -TUV''''

 !"#$%& '($ )*+, %-. / 01&2 %34%& 5(-6174 8 )*+, *4 9:-; <=(>? !)*/%-@4
 !AB4 :#@ C(D= E(, FGH 25 / I%J1@ !(K+L 84 0M+N@ 0O P+N, Q1, / AB(GB
 !C(H 2+R 0. P+N, ' 0M+N@ 25 9:; <=(>? *4 <;(= ST+J3 UAB4 )524VW%GXY3
 / )54+=(Z '($ <W[K/ <-Z%. UA-B4 24VW %X4 !\(Z 2+R 0. )54+=(Z P+-N, /
 ST+J3 ]G= Q^@4+H !_.(N@ 25 / )5+`= aK%b3 42 '%KVL%X4 FK4 !)54+=(Z P+N,
 !"#$%& %. )54+-=(Z FG=4+7 %3 cG. '(#1.4 U:-K(`= Q@ _K:d3 42 )54+=(Z P+-N,
 S42%N@ e-B+3 Qf^@4%& / Q=(>? S(>?+3 !Q1-bG#G`& 8($ 9(K%? 8%GW _g-;
 0?+3 52+@ / %KVL hG-Bi )/%W /5 5+?/ _GM5 0. j Q^^`M4 FG. 8($  9(@*(-B /
 9:; <=(>? (3 55%W <@ h?+@ <k`$ j 9(O5+O / 9(=* Q#dK !Q=(>? ' 0d@(?
 85(lH AG$(@ !_.(N@ 25 U524V-k. %GXY3 %3 cG. / %3 aK%-B !)54+=(Z P+N, %-.
 _m(b@ ' 0nG, 25 245 0-oK2 8($ Af#-B 5+?/ / )54+=(Z P+N, :H4+7 Q^@(d@ /
 p+-bJ@ )54+=(Z ST+J3 %.4%. 25 C/(N@ (-K  ):##O _K:d3 _-@4+H *4 !0-R+.%@
 Qk=+kq QB2%. *4 rL !):; C(s=4 85(#B4 8 )+G; (. 0O 0M(N@ FK4 25 U:=+; Q@
 Q-;(= 8($ :K:>3 / ($ At%& 0. )2(-;4 /  )54+=(Z P+N, %. 9:-; Q=(>? %GX(3
 0?+3 (. Q=(>? 8($ hG-Bi *4 )54+=(Z P+N, 9:=(@ 9+6@ 8(-$2(g$42 !9i *4

Mazaheri@ !(E+ub@ ):#bK+=v '%>n@ :G>; )(ko=45 <^G`g3 SwG6J3 %K:@ / <`^H AuG$ U Ux
motahari.ac.ir

UyzvP5(t C(@4 )(ko=45 )54+=(Z P+N, :;24 <B(#;2(O ' 01Z+@i c=45 U{

,-.'W$%01'X!4Y5">'Z%:[%\7'X'87%]^9S''''
yx|<L(GLv x}~} ]GK(L ��$5]GB  ' )2(`; ��s#L E(B



>%?:7'W$%1%@A'8BC%D'+'X45%67'87#9:7''|'HH

yx|
<L(

GLv 
x}~

} ]
GK(L

 ��
$5]

GB 
' )

2(`
; �

�s
#L E

(B'
,-

.'
W$

%01
'X

!4
Y5"

>'Z
%:[

%\
7'X

'87
%]^

9
S''''

 )5(�1B4 (. 0dG; Q#� 0N& U5%GW Q@ 24%7 Q-B2%. 52+@ !Cw-B4 0N& 8($ AG^.(7 0.
 E5(l3 _.(N@ 25 0O A-B4 9(@* S(G�1N@ / ($ *(G= 8+W �-B(L !5(>1?4 24].4 *4
 P+N, j AB4 9:; <=(>? *4 <;(= '($ At%& *4 0O j S(HwR4 9(Bi / aK%B

U:K(`= <@ <^^`M4 FG. �nB 25 0m424 _.(7 42 <@wB4 8 )54+=(Z
U0N& cN= ! :K:>3 !At%& !)54+=(Z P+N, !9:; <=(>? J%5' _"+'-T^<

87-)7
 � x}�x!<=(s=* 94+Z4v p(#1?4 _.(7 %G� :#Ki%& �K 94+#H 0. )4+Z !9:; <=(>?
 <&4:$4 0. 9:GB2 '4%. ):; <,4%R cGL *4 ' )�/%L �K 94+#H 0. )4+Z / y{�
 <@(`3 %. <=+#O 942/5 25 0O AB4 '4 ):K:L !y}}� x}�{ !S45(bM4 hGN=v \(Z
 5+?/ 0. ($ 9i 25 42 <3T+J3 / 01-;4VW %GXY3 %t(d@ 9(-b=4 <W:=* '($ 0l#?

 UAB4 )52/i
 "#$%& !AB(GB !5(6174 !/2 FK4 *4 / !AB4 <�^1�@ 5(d.4 '4245 !9:; <=(>?
 "=2 �O (K / 01&2 FG. *4 <-f^@ '($*%@ !9i �NJ3 (. / 5%-GW <@ %-. 25 42 UUU/
 FG=4+7 / :-#$5 <@ A-B5 *4 42 5+Z 01-;VW S2:7 / �+�= (-$  AM/5 !5+-; <@

 Uy�� �x}�� !<K(?2v 55%W <@ �O(, ($2+oO %. <^^`M4 FG.
 '($ 01-;2 (. 9:-; <=(>? 8 0n.42 0. !<`^H S(NGNJ3 / S(dM(n@ 25 )*/%-@4
 '($:@(GL !)54+=(Z P+N, %. 9:; <=(>? %GXY3 <B2%. UAB4 ):-; 0?+3 �^1�@
 !9:-; <=(>? *4 <-;(= S4:K:>3 *4 )54+=(Z P+N, ��, 2(g$42 / 9i *4 <-;(=

 U5+; <@ 01Z45%L 9i 0. c$/[L FK4 25 0O AB4 <`>@ 8 0^ub@
 %. 9:; <=(>? %GXY3 0O �G1-b$ ST4�-B FK4 0. �-B(L E(l=5 0. 0M(N@ FK4 25
 P+N, ST+J3 8 ):##O _K:d3 (K aK%-b3 _@4+Hv A-B4 0=+kq )54+=(Z P+N,
 *4 )5(�1B4 0. %s#@ 0O 5+`= �(�34 <K($2(g$42 94+3 <@ (Ki !y�:#1bGq !)54+=(Z
 P+N, !0sG1= 25 / !55%W 9:; <=(>? *4 <;(= '($  hG-Bi (. 0^.(N@ / ($ At%&
 h-B(#@ 2(g$42 ]G= AK(>= 25 �:K(`= A&%-oGL / :-;2 / ):=(@ 9+6@ )54+=(Z

UAB4 ):; 9(G. ($  hGBi *4 )54+=(Z P+N, F1;45 0k= 9+6@



'H '̀|' !"#$%&'(#)*'+',-.''W$%01
yx|

<L(
GLv 

x}~
}]G

K(L�
�$5

]GB
 ' 

)2(
`; 

��s
#L E

(B'
,-

.'W
$%0

1'
X!

4Y
5">

'Z
%:[

%\
7'X

'87
%]^

9
S''''

8^ab7',%Tc'd2
 :=/2 %GXY3 <-k=+kq <-B2%. !01&%W 24%7 �-J. 52+@ 0M(N@ F-K4 25 0-q 9i
 ST+J3 !9i 8($  QW[K/ 0-. 0?+3 (. 0O !A-B4 )54+=(Z P+N, %. 9:-; <=(>?
 *4 <Z%. UA-B4 01&%W 24%7 0dM(n@ 52+@ 9:-; <=(>? 9(K%? 25 2+-.]@ P+-N,
 U:=5%W <@ E+J3 a=(@ <Z%. !_.(N@ 25 / !:##O <@ aK%b3 42 ST+J3 %GXY3 !_@4+H
 42 )54+=(Z P+-N, %. 9:-; <=(>? %GXY3 8 )+J= ($ %1@42(L F-K4 !<^O2+R 0-.
 %�(= !2+.]@ _@(H 4%K* �:#$5 <@ 24%7 <-B2%. 52+@ !%GXY3 <K4%q *4 %D= �%t
 !<H(`1?4 AGd�/ / h$V@ !FK5 !PwZ4v P+N, 8 ):=*(-B _@4+H %. %GXY3 0.
 yFK%1O5 / <K(�7 '  0K/2 !�%H !9+-=(7v P+N, a.(#@ / y<k#$%& !'5(-6174
 ' 0M+N@ 25 9:-; <=(>? *4 <-;(= ST f+J3 U:l^R <@ '4 0=(W4:? �J. 0O!A-B4
 %GXY3 (@4 !A-B4 24VW %X4 !\(Z 2+R 0. )54+=(Z P+-N, / !C(H 2+R 0-. P+-N,

 UAB4 %3%GW �oq !)54+=(Z P+N, %. 9:; <=(>?
 25 / )5+`= aK%b3 42 '%KVL %X4 FK4 !9i P+N, / )54+=(Z '($  <W[K/ <Z%.
 !c$/[L FK4 25 U:#K(`= Q@ _K:d3 42 )54+=(Z P+N, ST+J3 ]G= Q^@4+H !_.(N@

 U5%GW Q@ 24%7 0?+3 52+@ ($  9i %GXY3 Qk=+kq / _@4+H FK4 QB2%.
 0. !)54+=(Z 0. Q^@4%& / Q-=(>? S(>?+3 / "#$%& / )54+=(Z P+-N, _-@(d3
 / 9(=* Q#dK !Q=(>? ' 0-d@(? 0?+3 52+@ / %KVL hG-Bi )/%W /5 5+?/ _-GM5
 %3 cG. / %3 aK%-B )54+=(Z P+N, %. 9:-; <=(>? 55%W <@ h?+@ !9(O5+-O
 ST+J3 aK%b3 �H(. !Q^^`M4 FG. 8($  9(@*(B / S42%N@ !FG#�`$ �524Vk. %GXY3
 25 )54+=(Z P+-N, :H4+7 AG$(@ !_.(N@ 25 U:=+-; Q@ ($2+-oO Q^Z45 P+-N,
 (. )54+=(Z P+N, Qk1b.4/ UA-B4 Q^@(d@ j85(lH UUU/ !):H !�(g= :#=(@ Q^m(-b@
 AB4 <^@4+H 0^`? *4 !ST+J3 ' ):##O _K:d3 _@4+H C+B2 / p45i / ($  A#-B

U:K(`= <@ A@/(N@ !ST+J3 _.(N@ 25 0O
eT5%B7'fL4:P'd=

,-.'W$%01'2g=
 !9i 8 0nB4/ 0. 0O (�& / 9(@* <W5%-o& :#K4%& *4 A-B4 S2(lH 9:-; <=(>?
 C(�54 :,4/ 8 0-d@(? 25 0-=($(Wi (1l-b= <32+t 0. / cG. / �-O (-G=5 C5%-@



>%?:7'W$%1%@A'8BC%D'+'X45%67'87#9:7''|'Hh

yx|
<L(

GLv 
x}~

} ]
GK(L

 ��
$5]

GB 
' )

2(`
; �

�s
#L E

(B'
,-

.'
W$

%01
'X

!4
Y5"

>'Z
%:[

%\
7'X

'87
%]^

9
S''''

 9(@* !9(g@ 0O <K($ 0#K]$ c-$(O �*4 :#32(lH :#K4%& F-K4 �K5(6@ U:=+-; <@
 _.(N1@ <k1-b.4/ cK(-B%& !:##O <@ _G`J3 _N= /  _`, / S(R(l324 %. (�& /
 '2(1Z(B <=(b`$ !($ 9(-b=4 _.(N1@ <k1b.4/ cK4]&4 !9(>? �nB 25 ($ 9(-b=4
 !�K%d3 FK4 �(-B4 %. Uyxxjx{ �x}�x !':`J@ _Wv �^1�@ a@4+? '5(>= /
 / AB4 P(ln=4 <H+= !9:; <=(>? UAB4 <�#@ 0= / !Al�@ 0= !9:; <=(>? :#K4%&
 0. :#=4+1. 0O 9i '4%. ($2+oO UAB4 01-b.4/ :K:? eK4%; 0. ($2+-oO 94+3 0.
 ):G�GL 8 0gl; FK4 25 0O AB4 82/%� !:#.(K AB5 0dB+3 / :;2 *4 '4 0?25
 AB4 A.(72 <W5(@i / <K(=4+3 !5/2/ �%-; U:#$5 P(ln=4 42 5+Z / !):-; 524/

Uy�| �x}��!�^NM4 aK%Bv
 '($  0t%H / 5(d.4 ' 0`$ 0O !AB4 0l=(? :#q / ':d�. :#q '4 ):K:L !9:; <=(>?
 <=+W(=+W '($:@(GL / 2(Xi !_GM5 FG`$ 0. / 5%GW <@ %. 25 42 <H(`1?4 S(-G,
 %GXY3 AJ3 42 "#$%& / A-B(GB !5(6174 !01-b=4+3 ):K:L FK4 U5245 E(l=5 0. ]G=
 !z+`s@ 25 (K / 0=(W4:? / <K(>#3 0. !5(d.4 *4 C4:O %$ %. S4%GXY3 FK4 U:$5 24%7

 UAB4 01&%W 24%7 94%g�1@ / 94:#`oK:=4 !9(NNJ@ <B2%. / 0dM(n@ 52+@
 0O AbG= �%n@ E4�-B FK4 %kK5� �<32(@ �(`M5 8 01�W 0. !P+N, 52+@ 25
 <=(>? !P+N, 0O AB4 AGd74/ �K FK4 �0= (K �GN&4+@ P+N, 9:; <=(>? (. (Ki

Uyx� � x}�� !<32(@ <B(`M5v ¡5+; <@
 ! <=(s=* 94+Z4v p(#1?4 _-.(7 %G� :#Ki%& �K 94+#H 0. )4+-Z !9:-; <=(>?
 9:G-B2 '4%. !):-; <,4%R cGL *4 ' )�/%L �K 94+#H 0. )4+Z / y{�� x}�x
 942/5 25 0O A-B4 '4 ):K:L !y }}� x}�{ !S45(-bM4 hGN=v \(Z <&4:$4 0-.
 25 42 <3T+J3 / 01;4VW %GXY3 %t(d@ 9(-b=4 <W:=* '($ 0l#? <@(`3 %. <=+#O
 !5(6174 :#=(@ !0d@(? '($5(>= *4 �K ¢G$ 0O '4 0=+W 0. !)52/i 5+?/ 0. ($ 9i
 5+?/ 0. ):K:L FK4 %-X4 %. 0O <34%GG£3 *4 !"#$%& / )54+-=(Z !FK5 !A-B(GB

 U:=4 ):=(`= hG6= <. !):@i
 / Al�@ '($:@(GL / S4%GXY3  _@(, 0O AB4  '%GG£3 / AO%, !9:-; <=(>?
 <32+t 25  <`K:7 '($2(s#$ / <1#B '($ ¤*24 UAB4 a@4+?  '4%. '5(K* <�#@
 !:##O 4:GL E(N1=4 :K:?  _b= 0. <=wNH / :K:? '($ ¤/2 / ($24].4 (. :#=4+1=  0O

U545 :#$4+Z  AB5 *4 42 5+Z <K42(O



'HE'|' !"#$%&'(#)*'+',-.''W$%01
yx|

<L(
GLv 

x}~
}]G

K(L�
�$5

]GB
 ' 

)2(
`; 

��s
#L E

(B'
,-

.'W
$%0

1'
X!

4Y
5">

'Z
%:[

%\
7'X

'87
%]^

9
S''''

 !"#$%&'(#)*'=g=
 !'%GW _g; :H4+7 / S42%N@ 0. 0O AB4 <=:@ P+N, *4 '4 0Z(; !)54+=(Z P+N,
 �M(6@ 9+q '2+@4 !P+N, *4 0Z(-; FK4 25 U5*45%L <@ )54+=(Z EwJ=4 / C/4:3
 '($*(G= FG@Y3 !_b= '(N. / ��,v 5(>= FK4 '($5%O2(O / )54+=(Z 5(>= / (�H4
 <k=+kq !y9(O5+O *4 <1K(`, / <1l74%@ C(D= '24%7%. / (�H4 ¥<=4/2 / <�R(H
 %kK:gK 0. Alb= 9(=i �GM(g3 / P+N, / FGGl3 !)54+=(Z '(�H4 <7+N, e.4/2
 !)54+=(Z P+N, z+�+@ U5+-; Q@ 01&%W %D= 25 !9i 84%-?4 / 824V-k=+=(7 25
 / <7wZ4 !<#K5 _m(-b@ (. 9+W(=+W _-KT5 0. / 524:= <-7+N, 8 0l#? ¦(-&%t
 9(G@ e.4/2 �GD#3 0O A-B4 '4 0=+W 0. )54+=(Z AG$(@ UA-B4 01�G@i <H(`1?4
 <7wZ4 / <#K5 '($ )*+@i 8/%W 25 <7+N, FG=4+7 *4 %1oG. 2(G-b. 9i '(�H4

Uyx}x jx}| �x}�� !9(K*+3(Ov AB4
X46$'W$%Y7'dF

 !"#$%&'(#)*'4c',-.'/$%01'4Ti%P'3' -]]<'jL4bP'k7"#D'2gF
 U5+-; ):G@(= 2VW / E(N1=4 %6H !Q=+#O 8(G=5 0O ):K5%W h?+@ 9:-; Q=(>?
 / z(`1?4 9+u; C(`3 25 )5%1bW ST+J3 / S4%GG£3 !2+.]@ %6H 8($ :@(GL *4
 !<dGlR '($*%@ 9:; "=2 �O  _GM5 0. <H(`1?4 / <k#$%& e.4/2 �n-B '(N324
 !5245 �K5]= 84 0n.42 "#$%& (. 0O )54+=(Z P+N, UAB4  <-B(GB / <K(G&4%£?
 0O ]G= Q^^`M4 FG. S42%-N@ U5%KVL Q@ %-GX(3 9(=* P+N, a-&4:@ 8(-$ 9(K%? *4
 FG=4+7 %. !5245 0-?+3 9(O5+O / 9(=* 0. h^�4 / )54+-=(Z P+N, 8 0-nG, 25
 )54+=(Z P+N, ST+J3 %. 0O Q^@4+H 0. A`b7 FK4 25 UAB4 24VW%X4 ($ 2+oO

U5+; Q@ 01Z4%L !5245 :GOY3 9:; <=(>? %D#@ *4
l]54S'%c' !"#$%&'Z">4)7'+'mT$"#@'/n;bc"+'2g2gF

 ! C+-B2 / p45i 8 0H+`s@ !A&%d@ !�^H !c=45 !AG.%3 !p54 <#d@ 0. "#$%&
Uyx| ~� x}|� !FGd@v :;(. Q@ C+7 �K '($%#$ / �2(d@ / C+^H

 AB4 '5/:J@ '($(�& / ($*%@ ']K2/%& !9:-; <=(>? �>@ S4%GXY3 *4 <gK
 FK4 %X4 25 U5+; <@ <=(>? "#$%& (. / %kK:gK (. ($ "#$%& 52+Z%. h?+@ 0O
 !5+; _GJ1b@ %kK5 '($ "#$%& (. AB4 Fg`@ <^J@ / <@+. "#$%& !52+Z%.



>%?:7'W$%1%@A'8BC%D'+'X45%67'87#9:7''|'`o

yx|
<L(

GLv 
x}~

} ]
GK(L

 ��
$5]

GB 
' )

2(`
; �

�s
#L E

(B'
,-

.'
W$

%01
'X

!4
Y5"

>'Z
%:[

%\
7'X

'87
%]^

9
S''''

 !:B2 <@ %D= 0. <M/ !:#O �(�34 <=(>? "#$%& 0. Al-b= 0=(1�-B%B <d�+@ (K
Uyx���  x}�x!8:`J@ _Wv :;(. %KVL(=]K%W <k#$%& E5(l3 / +W / A�W

X!%7'Z%Y[%\7'pL"qS"'2g2g2gF
 !AB4 QK4%W 5%& / 85(@ "#$%& (. Q=+@[$ !9:; Q=(>? :=/2 25 0O (? 9i *4
 85(@ S(lM(n@ / 5%GW Q@ 24%-7 2+.]@ "#$%& %GX(3 AJ3 ]G= )54+-=(Z P+-N,
 �(B4 %. (�H4 e.4/2 5/2 Q@ 2(D1=4 )54+=(Z 25 0O QM(, 25 U:.(K Q@ cK4]&4 9i
 Q�R(H e.4/2 9:;  5%B 0. %s#@ !85(@ S(lM(n@ cK4]&4 !:;(. �(b,4 / 0�R(H

 U:; :$4+Z
 Q7+N, ST+J3 0^`? *4 94+3 Q@ 42 AG?/* C(K4 _�`M4 S%?4 8 0lM(n@ �-J.
 �AB4  ):; Q=(>? ST+J3 FK4 h-B(#3 0. Q#G=4+7 hK+63 h?+@ 0O A-b=45
 %.4%. 25 0O 5+; Q@ 01�W 85]@ 0. / AB4 Q`-b`M4 S%?4 %.4%. 25 _�`M4 S%?4
 / ):-o= )5%. C(= 9i *4 0O QM(, 25 !5+-; Q@  01Z45%L  _@(H 0. 82(O 9545 C(s=4

Uy}�� x�{� !Q^@(Hv AB4 ):K5%k= FGd@
 QK($2(O 0. %$+-; E]#@ 25 (lM(� QK+-;(=* C(K4 25 0?/* 0O FK4 0. 0?+3 (-.
 / 94:=*%& 824:>k= / Q$5%G-; !E]#@ A&(D= :#=(@ !)5+l= ¤4 0�G�/ ¦(H%-; 0O
 0. !)5%O Q`= A&(K25 Q3%?4 _.(N@ 25 QM/ !01-;45 E(£1-;4 E]#@ S42+@4 C(s=4
 5(sK4 E4+B FK4 !9:; Q=(>? *4 Q;(= Qk#$%& ST+J3 *4 %- f-XY1@ / 9(@* 2/%@
 !ANGN, 25 §:#g= A&(K25 Q-3%?4 !S(`,* FK4 %.4%. 25 9* 4%q 0O ):-K5%W

 UAB4 ):; )4%`$ 85(@ S(lM(n@ (. QW54+=(Z 2+@4
 !QK+-;(=* C(K4 _�`M4 S%?4 Q7+N, ¥rG-BY3 !8%g& E+J3 FG#q 0. 0?+3 (-.
 ¨/* !\(Z QnK4%; (. / PwR FG, 25 0?/* P+N, ��, A>? 25 U:; �%n@
 S42%N@ �wt4 9+=(7 h?+@ 0. U:; QK+;(=* C(K4 _�`M4 S%?4 8 0K5(3 0. �^g@
 �%-; /5 �NJ3 0. �+#@ _�`M4 S%?4 AZ45%L !x}�x p+6@ PwR 0. �+-.%@
 �^�3 _GM5 0. PwR z+7/ y{ U¨/* 8 0G,(= *4 PwR AB4+Z545 8 0m424 yx �:;

 U/4 2(1&2 / PwZ4 ©+B (K 8%b`$ �K(�/ *4 9*
 z f%l3 C:H ª%& 0-. 5(#1-B4 !QK+-;(=* C(K4 _�`M4 S%?4 8 0lM(n@ Q>N& 8(#l@
 5+`= �G^-b3 8%kK5 0. 42 5+Z E(@ Q6�-; )(W %$ 0O �G�+3 FK4 (. �A-B4



'`2'|' !"#$%&'(#)*'+',-.''W$%01
yx|

<L(
GLv 

x}~
}]G

K(L�
�$5

]GB
 ' 

)2(
`; 

��s
#L E

(B'
,-

.'W
$%0

1'
X!

4Y
5">

'Z
%:[

%\
7'X

'87
%]^

9
S''''

 p+-bJ@ c-o�. 8]Gq FG#q !5%O:#@ )%>. cK+Z 2(O a&(#@ *4 42 8%kK5 (K
 :K(. !y}}�� x�x{ !Q�s=v xAB4 z f%l3 C:H %. ª%& 0O (? 9i *4 0g^. !5+; Q`=
 C:H ª%& 52+@ 25 Q=:@ 9+=(7 }}| 8 )5(-@ U5+`= 0d?4%@ 5%& Qd74/ :-67 0-.
 Q^`H 0. C4:74 8%kK5 %@4 h-b, %. Q-bO )(W %$� � 5245 Q@ 2%N@ FG#q !z f%l3
 _`H 9i 8(G>@ ¦(35(H «�-; 9i (K )5+. Q3%?4 _`H 9i 84%. ¦(&%H 0O :K(`=
 z f%l3 :67 5+; C+^d@ 0O FK4 %k@ !5+. :$4+Z 5+Z _`H �J1-b@ !_@(H !:-;(.

 U¡AB4 01;45
 4%q 0O :@i 5+?/ 0. 9+=(7 0. Ql-b= 5(N1=4 FK4 !Qk#$%& ST+J3 9(-K%? 25
 �%; 5+?/ (. �:;(. 01;45 42 _�`M4 S%?4 F1&%W �, !PwR C(k#$ 25 eN& 9*
 2452+Z%. �, FK4 *4 Ab=4+3 Q@ QbO !_�`M4 S%?4 AZ45%L 84%. PwR z+7/
 )5(@ 0. 84 )%6l3 !0sG1= 25 !:-;(. ):-; 01-bbW /4 AG?/* 8 0N^H 0O 5+-;
 42 QK($2(O !0?/* 0�=(#q� �:-; �J^@ �%-; FK4 0. yx}� v Q=:@ 9+=(7 }}|
 2+1B5 0. !:-;(. _�`M4 S%?4 2(O 9i 84%. ¦(&%H / )5+l= 8/ ):>H 0. ¦(H%-; 0O
 )(W545 !5+-; A.(X ]G= )(W545 84%. / :-;(. )545 C(s=4 z f%l3 :67 C:H (. / ¨/*
 U¡:K(`= Q@ �g, 9i AZ45%L 0. / 0l-B(J@ 42 01&%W C(s=4 8($2(O _�`M4 S%?4
 *4 rL (K AG?/* 942/5 25v 9(@* %$ 25 0O :$5 <@ 9(g@4 0?/* 0. )%6l3 FK4
 2+OV@ eK4%-; 0O FK4 9/:. !:K(`= 0lM(n@ 42 5+Z S(`,* _�`M4 S%?4 yPwR

 U5*(B 5/:J@ 42 /4 !):,4/ ' )5(@ | ' )%6l3 25
 8:K:>3 �$ / At%& �$ !QK+;(=* C(K4 _�`M4 S%?4 8 0lM(n@ !:B2 Q@ %D= 0.
 Q@(W 4%K* �AB4 At%& Q&%R *4 UAB4 ):@i 5+?/ 0. 9:; Q=(>? (. 0O AB4
 8(G=5 25 0Oj ($ 9i S(`,* / ($ ¤w3 / !A-B4 9(=* P+N, P(N,4 A->? 25
 (. 8($ E(B 0O Q`=(Z U5+-; Q`= 01&%W ):K5 (= jA-B4 E+L (. 0M5(l@ _.(7 P+N,
 '2(G-b. *4 / )545 \(61Z4 E]#@ AK%K:@ / %G.:3 2+@4 0. 42 5+Z %`H ¤*24
 42 ($ ¬=2 9i 94%l? !_�`M4 S%?4 0O FK4 (. !):=(@*(. %kK5 8($ AGM(d& / 2+@4 *4
 F1;45 *4 �2(d1@ 9(-b=4 0O A-bG= ANGN, FK4 %g#@ rO ¢G$ QM/ !:#O Q`=
 FGgb3 42 /4 :=4+3 Q@ 84 )*4:=4 (3 �(-b,4 FK4 / :#O Q@ Q=(@5(; �(-b,4 E+L

 z f%l1K �M 9 / !0M ®%?¯ w& !_`dM(. _@(dM4 z f%l3 9°& ��^b`M4 _`H C4%1,4 (>G& 0?+M(& Ux
U0^�@ ®%?¯ 0^& !(&%H ®%?¯ 0M _d�M4 �M� 9(O /



>%?:7'W$%1%@A'8BC%D'+'X45%67'87#9:7''|'`=

yx|
<L(

GLv 
x}~

} ]
GK(L

 ��
$5]

GB 
' )

2(`
; �

�s
#L E

(B'
,-

.'
W$

%01
'X

!4
Y5"

>'Z
%:[

%\
7'X

'87
%]^

9
S''''

 !"#$%& / P+N, 4%K* �AB4 :K:>3 Q&%R *4 Uy��j�~� x}�� !9(K*+3(Ov !:$5
 8 ):=*(B _@4+H *4 "#$%& 0O 2+R 9(`$ U:=%kK:gK �GN1-b@ / �m45 _@(d3 25
 "#$%& 0O 0=+W 9(`$ rL �AB4 *(B "#$%& �$ P+N, !:Ki Q@ 2(`; 0. P+N,
 25 85(@ S(lM(n@ c-K4]&4 !:$5 Q@ cK4]&4 42 P+-N, 85(@ S(-lM(n@ !85(-@

U5+; Q@ 0=(K4%W5%& / 85(@ "#$%& 8 0l^� h?+@ ]G= P+N,
' !"#$%&'!%0$'!4<>%<'+'>%;&%r'4TTsP'=g2g2gF

 UAB4 )54+=(Z 2(1Z(B %GG£3 !01;45 "#$%& %. 9:; <=(>? 0O <K($ :@(GL *4 <gK
 E+^d@ !P+N, FK4 h-bO 2+D#@ 0. ¤w3 / 5+Z P+N, / �, *4 9(=* <$(Wi
 25 !9(=* UAB4 S(R(l324 %6H / �K�+M+#g3 8($ A&%-oGL !01G=2:@ S(=(K%?
 !E]#@ *4 9/%G. :@i25 h-bO / 82/i 9(= cN= / )5+. 245 0=(Z h^�4 !01-;VW
 24*(. 0. 9(=* 5/2/ 94]-G@ !%GZ4 8($ E(-B E+R 25 (@4 !5+. 945%-@ ' ):>H %-.
 <k#$%& %D= *4 0O FK4 (. _$Y1@ 9(=* E(£1;4 UA-B4 01;45 84 ) :#K4]& :-;2 !2(O
 :@i25 952/i AB5 0. / EwN1-B4 h?+@ / A-B4 AG`$4 2+Z 25 <H(`1?4 /
 !94:=*%& AG.%3 9+�`$ <^m(-b@ %. !_.(N@ 25 !55%W <@ )54+=(Z <l-b= )(&2 /
 (1K(>= / !AB4 24VW%GXY3 UUU / <K+-;(=* <W:=* C4/5 / )54+=(Z 25 2(O �G-bN3

Uyx�x� x}�� !FM(kBv AB4 01;45 E(l=5 0. 42 )54+=(Z 2(1Z(B %GG£3
 / <=(>? "#$%& *4 <@+. '($ "#$%& 9:; % f-XY1@ / ST+J3 */%. E(l=5 0.
 a74/ 25 UAB4 ):; E+J3 2(q5 ]G= )54+=(Z '($ 5%O2(O !)54+=(Z 2(1Z(-B %GG£3
 _�g1@ 0O <K($5(>=v F-K]kK(? '($ 5(>= 9:@i 5+-?/ 0. / ($ ¤*24 %GG£3 (-.
 *4 <Z%. !)54+=(Z !y5+-. )54+=(Z 2(6J=4 25 e-N& wl7 0O !:=:-; '2+@4 C(-s=4

 UAB4 )545 AB5 *4 42 5+Z '($ 5%O2(O
 !C5%@ <^£; <W:=* !9+#O4 (@4 !5+. '5(6174 <^t4 :,4/ )54+=(Z !01-;VW 25
 2(O 24*(. 25 9(-=* U5%GW <@ S2+t 0-=(Z *4 ¨2(Z 25 _@(O 2+-R 0. ¦(-lK%N3
 ¤%1-bW )42 *4 AM/5 / !:=4 ):-; 01&%KVL 945%-@ (. %.4%. (1l-b= <nK4%-; 25
 8 0dB+3 (. / :#O <@ '2(1-B%L 9(O5+O *4 !($ 9(1-bO5+O / ($ )(W24+Z%G-;
 S(G, 8 0@454 0O <M(, 25 !:K(`= <@ '24:>k= 9(W52+�M(B *4 !94:#`M(B '4%-B
 )54+=(Z 5+?/ 0-. 01-b.4/ !2/5 94:#q 0= 82(W*/2 25 !94:#`M(-B / 9(O5+-O
 !($ ¤*24 <=+W%W5 (-. / �K�+M+#g3 '($ A&%-oGL '(1-B42 25 FK4%.(#. �5+.



'`F'|' !"#$%&'(#)*'+',-.''W$%01
yx|

<L(
GLv 

x}~
}]G

K(L�
�$5

]GB
 ' 

)2(
`; 

��s
#L E

(B'
,-

.'W
$%0

1'
X!

4Y
5">

'Z
%:[

%\
7'X

'87
%]^

9
S''''

 '%KVL 0d@(? !Al74%@ / AK(`, !_�@ :GM+3 '($ c�. 25 )54+=(Z '($ 5%O2(O
 Uyxx}jxx�� x}�~!9(1-b.v A-B4 ):-; E+J3 2(q5 !'5(6174 '(-$5 %O2(O/
 '($ 5(>= 0. (-$ 9i '24VW4/ / )54+-=(Z '($5%O2(O _G^N3 (-. :-B2 <@ %D= 0.

U5+; <@ �O )54+=(Z AG`$4 *4 !FK]kK(?
' !"#$%&'+',%$t'3' t#*'>!'W$%01'X%5'pY]1'>#0u'=g2gF

 8 0d-B+3 !)54+=(Z P+N, %. 9:-; Q=(>? %GX(3 8 ):##O aK%-b3 _@4+H 0^`? *4
 824VW %GX(3 0. 94+3 Q@ 0=+`= 84%. UAB4 ($ "#$%& E(N1=4 / Q^^`M4 FG. S(R(l324

U5%O )2(;4 �bG#G`& 0. C+B+@ !9(=* P+N, a&4:@ 8($ 9(K%?
 FK4 !A-b�= '(#d@ 25 �5+-; <@ PwR4 �$ 0. �K5]= '(#d@ /5 0. �-bG#G`&
 !AGb#? cN= F1&%W ª/%�@ (. 0O AB4 '%D= '5%gK/2 0. %�(= %1oG. 0`^O
 <�K2(3 �1B :K:-; AG@+gJ@ F`� !9(=* P+N, 0G^H :J1@ <=(>? cK4:GL 25
 ($ At%& !P+N, 0. 9(=* <.(K A-B5 C/]M %. !�=+@ r#? 0G^H ):-; 0#K5(>= /
 :GOY3 <H(`1?4 / '5%& S(-G, '($ )*+, <@(`3 25 945%@ (. %-.4%. S(-=(g@4/
 AB4 <H(`1?4 '($ )/%W / ($ cl#? \+6Z 25 0`^O FK4 C/5 5%.2(O U:#O <@
 A-b�= '(#d@ 25 ):-; 5(K 8 0K%D= <^`H �NJ3 / 95%O 0#K5(>= E(l=5 0. 0-O
 U5+-; <@ 01Z45%L z+�+@ <=4:G@ / <�K2(3 '($ 0l#? 0. (#d@ FK4 25 0O !A-B4
 8 0#G@* Q^`H 8 0t%H / 8%D= 8 )*+, 9(G@ 0O 84 <W:G#3 �$25 8 0n-B4/ 0.
 :=+; <@ e^Z �$ (. <$(W / :=4 �K]= �$ 0. 2(Gb. (#d@ /5 FK4 !5245 5+?/ 2+.]@

 Uy{�� �x}�{ !)54*%Go@v
  '4%. 9(-bgK eK4%-; 5(sK4 (. !':d�. :#q :#K4%& �-K 94+-#H 0. 9:-; <=(>?
 �$ 0. 42 ($ 9i <H(`1?4 AGd7+@ !�-^1�@ a@4+? 25 <H(`1?4 0.(-o@ '($ )/%W
 �K5]= �$ 0. ':, (3 42 ($ 9i '($(�(N3 / Swgo@ !0sG1= 25 / !5*(B <@  0Gl;
 0^`? *4 ($ )/%W <#GH AGd7+@ 25 <lb= A$(l-; '(#d@  0. :=4+3 <@ FK4 U:#O <@
 !:K:? <3(R(l324 S(=(g@4 5+?/ (. !%kK5 '+B *4 U:-;(. �^1�@ a@4+? 25 9(=*
 !:=245 '4 0Nn#@ / <f^@ ¤%1bW 8 0GH45 0O �-bG#G`& :#=(@ <H(`1?4 '($ cl#?
 S(=(g@4 *4 :#=4+3 <@  / :-#.(K Q@ 42 �^1�@ 2(g-&4 / ($ "#$%& 25 �+-�= 9(g-@4
 / AG#$� %. '24VW%X4 '4%. 9:-; <=(>? :#K4%& 5(d.4 %K(-B / %GW4%& <3(R(l324
 9(`1�W E(N1=4 9(g@4 !%kK5  9(G. 0. �:=%. )%>. !9(>? %B4%B 25 9(=* '($ c#O



>%?:7'W$%1%@A'8BC%D'+'X45%67'87#9:7''|'`I

yx|
<L(

GLv 
x}~

} ]
GK(L

 ��
$5]

GB 
' )

2(`
; �

�s
#L E

(B'
,-

.'
W$

%01
'X

!4
Y5"

>'Z
%:[

%\
7'X

'87
%]^

9
S''''

 U:.(K <@ cK4]&4 9:; <=(>? :#K4%& AK+N3 / :K:o3 (. �^1�@ a@4+?  0. <1bG#G`&
 8 ):K:L *4 Q-;(= cM(q UAt%& �-$ / A-B4 :K:>3 �$ !0^u-b@ FK4 :-@(GL
 / 9+1@ ' ):##O %-o1#@ /  ):##O:GM+3 94+#H 0. �-bG#G`& 0O A-B4 FK4 !2+.]@
 <K($ 0=(B2 / 9+1@ !C(GL E(N1=4 24].4 S2:7 0. (g34 (. :=4+3 <@ !<k#$%& '($ C(GL
 / p(1Ov p+1g@ S4:GM+3 :-#=(@  <=+W(=+W '($ )42 *4 !5245 2(-G1Z4 25 0-O 42
  '($ 0@(=%.v<3+t S4:GM+3 !y($ 9i :#=(@ / rgH !�^G&v'%6. S4:GM+3 !y0-^s@
 :#=(@ %3 �GN1-b@%G� S4%GXY3  FG#�`$ ! UUU/ <1=%1#K4 '($ AK(-B p/ y<K+K542
 / ($5(>= 25 �+�= / 9(>? '($ 0=(B2 25 ($ A-bG#G`& S(@4:74 *4 '2(lZ4 2(-o1=4
 w`H / :$5 A>? 9(=* AG#$� / 2(g-&4  0. !9i :#=(@ / <^^`M4 FG. '($ 9(@*(-B
 y)5%O _G6J3 / %g�#;/2  9(=*v 9(=* *4 <-o�. 5]= 25 �G=+@[$ Q=(`1�W 0.

 U5+;  _K:l3
 '+kM4 / p%� <1-bG#G`& 9(`1�W  F1&(K <=+@[$ 0O A-B4 FK4  <^t4 c-M(q
 *4 !0sG1= 25 / !:-.(K Q@ A>? / _g-; y9(=* c-l#?v 9i  <-34*2(l@ / '%-g&
 8 0d@(? 25 E(�@ 94+#H 0.v 9(=* <�K2(3 / 5+?+@ AGd�/ AB4 Fg`@ !+B �K
 _, )42 !%kK5 '+B *4 / !5+; )545 �G�+3 �-bG#G`&  ¬K42 '($ FGGl3 �(-B4%. y(@
 +?/ Ab? !)5+. 9i 2454+$ p%� 25 9(=*  cl#? 0O <K($ )42 25 ($ 9i Swgo@
 E(l=5 0. 42 <B(GB / <H(`1?4 '*(B S(lX <. '($:@(GL !AK(>= 25 )(W 9i/ !5+-;

U:;(. 01;45
 !:#O 5(sK4 0d@(? '4%. :=4+3 <@ 0O <K($ cM(q FGH 25  �bG#G`& 9:-; <=(>?
 !9i '(#d@ FK%3 C(H 25 <1-bG#G`&  9(`1�W �:K(`= <@ �$4%& ]G= 42 <-K($ At%&
 <B(GB !'5(6174 !<H(`1?4 �+n-B 8 0`$ 25 9(=* AGd7+@ '(N324  '4%. ¤w3
 a�= 0. <34%GG£3 5(sK4 *(-B 0#G@* :=4+3 <@  ]G= (@ 2+-oO 25 0O A-B4 <k#$%& /

Uy|~� x}�� !)54*%Go@v :;(. 0d@(? �nB 25 9(=*
 Q7+N, C(D= 8($ AG&%� 0. 0?+3 (. )*/%@4 !9* P+N, a&4:@ 8($ 9(K%? ¤w3
 82(Gb. 25 8%k=*(. / �wt4 h?+@ / ):; E(l=5 !Q>N& '($ ET:1B4 (. / CwB4
 25 5%@ 2(G1Z4 !E(-�@ 84%. �A-B4 ):-; )54+=(Z 8 )*+, 25 ¦(t+6Z F-G=4+7 *4



'`v'|' !"#$%&'(#)*'+',-.''W$%01
yx|

<L(
GLv 

x}~
}]G

K(L�
�$5

]GB
 ' 

)2(
`; 

��s
#L E

(B'
,-

.'W
$%0

1'
X!

4Y
5">

'Z
%:[

%\
7'X

'87
%]^

9
S''''

 2:L AKT/ !FG#�`$ �{AB4 ):; 5/:J@ !5:s@ ¨4/5*4 25 ¤4 854*i / !xPwR
 / 9(=* QM(@ P+N, 8(G,4  }UA-B4 ):K5%W :GN@ !2(£t ¬K/]3 25 82:-L f:-? /
 0. 0K%>@ AZ45%L �1bGB �wt4 !9(=* 84%. :K:? QM(@ P+N, 5(sK4 8524+@ 25

 5%@ 0O ):; 5/:J@ S2+t FK4 0. <^g; ±(JM *4 PwR !<=:@ 9+=(7 xx}} ' )5(@ �lR Ux
U :#O z+?2 )(W545 0. :K(. 0g^. !:K(`= 5+Z %b`$ 9545 PwR 0. C4:74 (B42 :=4+3 <`=

 AK(`, ' 0JKT {} ' )5(@ 0. QR/%; 95%O 0&(�4 (. r^s@ QK(�7 / Q7+N, 9+GbG`O U{
 %. U5%O )5(@i Q=+=(7 _,4%@ %K(B 84%. / :G=(B2 9+GbG`O FK4 hK+63 0. 42 9i !)54+=(Z *4
 F1@U:;(. 01;45 42 )5(@ FK4 %D= *4 C*T eK4%; :K(. 5:s@ ¨4/5*4 84%. 945%@ !)5(@ FK4 �(B4
 24%7 FK4 *4 !):GB2 Q@wB4 842+; r^s@ QK(�7 / Q7+N, 9+GbG`O hK+63 0. 0O {} 8 )5(@

�:#O 2(G1Z4 C/5 %b`$ :=4+3 Q@ %K* 524+@ 25 ¨/* �{} ' )5(@� �AB4
�E/4 %b`$ AK(�2 Ux

�QK+;(=* �K(�/ 8(�K4 0. E/4 %b`$ S2:7 C:H U{
�%$+; *4 9* FGg`3 C:H U}

�:;(. ]G@i )%R(�@ 5%@ 84%. QK+;(=* C4/5 0O 8+J= 0. ¨wdM4 hdt ª4%@4 (K 9+#? 0. 9* 8w1.4 U�
 !AZ45%L *4 ]sH %X4 %. 0O 8:N= 84]? 0. (K %3 cG. (K rl, E(B ¬#L S4*(s@ 0. 9* Qdn7 AG@+gJ@ U 
 A;45*(. %3 cG. (K E(B ¬#L 0. Q>1#@ ¦(H+`s@ 0O 8:N= 84]? / rl, 0. (K 5+; A;45*(. E(B ¬#L 0. %s#@

�:;(. ©4%?4 E(, 25 S4*(s@ �g, / !5+;
 8 0@454 / !524/ _^Z QW54+=(Z QW:=* �(B4 0. )(W545 «G�o3 0. 0O %�@ 5(G1H4 0=+W%$ 0. 9* 8w1.4 U|

�:#O Fg`@%G� 42 QK+;(=* QW:=*
�:#O _`J3 _.(7%G� 5%@ 84%. 42 QW:=* 8 0@454 0O 8:, 0. 9* S%;(d@ ©+B (K 2(1&2 ©+B U�

�9* �%R *4 QW54+=(Z QW:=* I%3 U�
�9* 95+. �GNH U~

UQ=:@ 9+=(7 yx�{~v ' )5(@ S42%N@ AK(H2 (. 9* 9:; hK(� Ux�
 )(W545 0. / 0G>3 9i _KT5 / _^H %O� (. E/4 %b`$ AG&%R 0. 42 5+Z AB4+Z545 :K(. Q�(N1@ �)%6l3

¡:#O �G^b3
U¡AB4 z+#`@ ²+^. *4 _l7 �(g= � �5245 Q@ 9(G. Q=:@ 9+=(7 x��x )5(@ U}

U¡0G^H <fM+@ AJ^6@ AK(H2 �%; 0. AB4 �GJt <M/ ' )*(?4 (. ²+^. *4 _l7 �(g= :NH �)%6l3
 5+?/ (. UAB4 '2:L f:? / 2:L <#dK '%>7 <M/ !�J. 52+@ ' )%6l3 25 <M/ *4 5+6N@
 S(H4%@ 0. �/%o@ <1KT/ FG#q E(`H4 (>N& %D= *4 !�(g= %. AKT/ S+lX ¥E+N#@ ' 0fM54 !PwR4
 / ):b�@ a&5 �$ / Ad�#@ h^? �$ 0O <>?/ /5 AB4 <@+>�@ AJ^6@ / !AB4 AJ^6@
 !<lR(oM4v :;(. Q@ <l^B 0?/ :?4/ �$ / <.(sK4 0?/ '4245 �$ <#dK �5%GW <@%. 25 42 S% f�@

Uyx��S(N&4+`M4



>%?:7'W$%1%@A'8BC%D'+'X45%67'87#9:7''|'`H

yx|
<L(

GLv 
x}~

} ]
GK(L

 ��
$5]

GB 
' )

2(`
; �

�s
#L E

(B'
,-

.'
W$

%01
'X

!4
Y5"

>'Z
%:[

%\
7'X

'87
%]^

9
S''''

 {:NH F`� �%; �K%R *4 QK4245 �6= (3 E(N1=4 0. 5%@ 9:; :>d1@ ! x*/2 ³%=
 !c-o�. 94+#H AJ3 Q£^l@ 82(l?4 AZ45%L / _�`M4 S%?4 A-Z45%L C/]-M !
 9(=* P+N, a&4:@ 8($ 9(K%?  ¤w3 _t(, 8+J= 0. 94+3 Q@ 42 }0N^n@ 9(=* 0-.

Uy{� �x}�� !(G= AK4:$vAb=45
 UCUP x��{ )5(@ 0. )%6l3 /5 %. _`1o@ '4 ):,4/ )5(@ x}�|  )(@ 545%@ �1o$ �K2(3 25 Ux
 z+= %$ :=4+3 <@ / 5+; <@ %>@ �M(@ 9* !:NH 5%s@ 0. ´ )5(@ FK4 h?+@ 0. U:K5%W P(JM4
 )5(@ FK4 0. 0O '4 ):,4/ )5(@ �K ' )%6l3 h?+@ 0. / µ:K(`#. 9i 25 :$4+�. 0O <&%63
 9(@* !0=T(B  A`G7 «Z(; %GG£3 (. hB(#1@ !:;(.  ¬K42 0?/ 0K%>@ 0�=(#q´ !):K5%W P(JM4
 !55%W <@ FGGd3 94%K4 <@wB4 '2+>`? ']O%@ �=(. eB+3 0O :NH '4%?4 E(B 0.  Alb= 0K5(3

µU:; :$4+Z  AZ45%L / 0lB(J@
 0O <R%; %$ :#=4+3 <@ :NH FG&%R � �AB4 ):; 9(G. !<=:@ 9+=(7 xxx~ ' )5(@ 25 U{
 0O FK4 _�@ �:#K(`#. %kK5 C*T :NH (K ¨4/5*4 :NH F`� 25 !:;(l= 2+.]@ :NH '(�1N@ (. �M(�@
 (K :K(`= P(�=4 I%3 (K !5+; hK(� <#Gd@ S:@ 25 (K 5%Gk. %kK5 9* %$+; )(W%$ 5+; �%;
 _`J3 _.(7%G� %kK:gK (. ($ 9i <W:=* 0O :K(`= '2(1&2©+B (K :#O :67©+B 9* S(G, 0G^H
 !<K(>= ' 0`gJ@ 25 �%; �NJ3 S(lX4 *4 rL 0O :;(. _GO+3 25 _GO/ / _GO/ 9* !5+;
 ¶(q 5(#B4 AlX ' )2454 �%R *4 0O ¨4/5*4 :#B 25 !:d. 0. x}|� E(B *4 ¡U5*(B 0N^n@ 42 5+Z
 25 0O <R/%; *4 QgK !AB4 ):; <#G. cGL ¡:NdM4 F`� �%;� 94+#H 0. <R/%; !5+; <@

�AB4 %K* 24%7 0. !AB4 ¨2:#@ ¨4/5*4 '($ 0M(l7
 �lR / :;(l= 0?/* AB4+Z25  0. PwR )(W%$ 0O )5+`= �%; ¨/* !¨4/5*4 :NH F`�·
 2(1&2 / PwZ4©+B (K '245%b`$ �K(�/ *4 9* �^�3 *4 <;(= PwR '(�(N3 !)(W545 «G�o3
 )52/i AB5 0. /4 (. <K+;(=* C(K4 25 0O 42 5+?+@ <K4245 �6= (3 AB 4 ��+@ ¨/* !:;(l= /4

U:K(`= _N1#@ 0?/* 0. ª+Hw. !)(W545 %D= �lR 42 9i E5(d@ (K
 S42%N@ �wt4 9+=(7 0O AB4 <7+N, rGBY3 /5 !<K+;(=* C(K4 _�`M4 S%?4 / 0^J= U}
 PwR C(k#$ 25 0?/* P+N, ��, A>? 25 / )5+`= z4:.4 94%K4 P+N, 25 2(. FGM/4 '4%. PwR

UAB4 )5+`= 0?/* �, 25 9i ' 0K5Y3 0. �^g@ 42 ¨/* !\(Z <nK4%; (. /
 hb, %. QbO )(W%$ � � 5245 Q@ 2%N@ FG#q !z f%l3 C:H ª%& 52+@ 25 CUP }}| ' )5(@
 8(G>@ ¦(35(H «�; 9i (K )5+. Q3%?4 _`H 9i 84%. ¦(&%H 0O :K(`= Q^`H 0. C4:74 8%kK5 %@4
 01;45 z f%l3 :67 5+; C+^d@ 0O FK4 %k@ 5+. :$4+Z 5+Z _`H �J1b@ !_@(H !:;(. _`H 9i
 �AB4 %K* �%; 0. !:GB2 hK+63 0. x}�  E(B 25 0O )5(@ FK4 0. <7(JM4 ' )%6l3 U¡AB4
 _�`M4 S%?4 2(O 9i 84%. ¦(&%H / )5+l= 8/ ):>H 0. ¦(H%; 0O 42 QK($2(O 0?/* 0�=(#q� �)%6l3
 )(W545 !5+; A.(X ]G= )(W545 84%. / :;(. )545 C(s=4 z f%l3 :67 C:H (. / ¨/* 2+1B5 0. !:;(.

U¡:K(`= Q@ �g, 9i AZ45%L 0. / 0lB(J@ 42 01&%W C(s=4 8($2(O _�`M4 S%?4



'` '̀|' !"#$%&'(#)*'+',-.''W$%01
yx|

<L(
GLv 

x}~
}]G

K(L�
�$5

]GB
 ' 

)2(
`; 

��s
#L E

(B'
,-

.'W
$%0

1'
X!

4Y
5">

'Z
%:[

%\
7'X

'87
%]^

9
S''''

 / %G-b�3 !:K:? ¤%k= 0. 0?+3 (-. QM/ !)5%g= %GG£3 9+-=(7 �-$ 8524+-@ 25
 9+=(7 xx�  8 )5(@ !0=+`= 94+#H 0. �AB4 ):; S/(�1@ 9+=(7 9(`$ *4 A;45%.
 %$+-; «K(6Z *4 )54+=(Z A-B(K2 !FG?/* e.4/2 25� �5245 Q@ 9(-G. Q-=:@
 )54+=(Z 8(�H4 %. AKT/ / A@+`G7 0. %Gld3 !5%@ AB(K2 FK4 *4 cGL ¡UAB4
 /4 Q1B%L%B 0. )54+=(Z %. 5%@ AB(K2 !)*/%@4 0O QM(, 25 !:; Q@ 9* 0^`? *4

 Uy} � x}�x !'54:N@v 5+; Q@ (#d@
 !"#$%&'+',%$t'X' t#*'>!'Ww^7"4S'3%5',%7t%r'+'Z">4)7'>#0u'Fg2gF

 94+#H 0. 9(O5+O / 9(=* P+N, *4 AK(`, 84%. Q^^`M4 FG. 8($ 9(@*(B / S42%N@
 ($ 5(>= FK4 AGM(d& UAB4 01;45 5+?/ )24+`$ !)54+=(Z 25 AK(`, :#@*(G= 2(o74
 8 ):##O E+J1@ _@4+H *4 a-74/ 25 / )5+. 24VW %GX(3 ($ 2+-oO Q^Z45 P+N, %.
 8($ )(W:K5 *4 %- f-XY1@ !9(=* 0G^H ¸Gdl3 a&2 9+Gb=4+#O UAB4 )54+=(Z P+N,
 z(&5 8(1B42 25x~�~ %l@(B5x� 25 !)5(@ QB / 0@:N@ �K *4 _go1@ !Q1bG#G`&

 U:GB2 :J1@ _^@ 9(@*(B hK+63 0. 9(=* P+N, *4
 9+Gb=4+#O 0. P(JM4 9(N&4+@ 8+B *4 0Ov 9+Gb=4+#O 8($ At%& / Al�@ C(GL
 9(g@4 !Q^^`M4 FG. 8($2(o& *4 QK($2 !Q=(>? 8 0^&(7 0. F1B+GL !y5+; Q@ �%n@
 ' ):H(7vQ^^`M4 FG. �%H 0. ):$(d@ 9:; _K:l3 / _^`M4 FG. 8($ 0t%H 25 AGM(d&
 :=4 S2(lH P(JM4 FG�M(�@ _KT5 !9+G-b=4+#O 8($ :K:>3 _.(N@ 25 UA-B4 y)%@i
 AGd=(@ C:H !Q@w-B4 )(W:K5 (. _.(N3 !)54+-=(Z / 9(=* �M(6@ (-. A-�M(�@ �*4
 )%@i 95+. :Gd. !2+J@ 0.(-o3 S(G.54 AG`O(, !Q-^^`M4 FG. 8($2(-o& *4 P(-JM4
 / S(dM(n@ %1&5v �f�J3 �, 8:@i2(O(= / Q^^`M4 FG. �%H / 9+G-b=4+#O 9:;

Uy}|�j}�} �x}�{!9(=* S(NGNJ3
 / 2+.]@ 9+G-b=4+#O S2(D= 0. %s#@ !9+G-b=4+#O �K 0. 2+-oO �K P(JM4
 84%. 82(-o& C%$4 !a74/ 25 / !5+-; Q@ 2+.]@ 2+-oO %. 9i QK4%?4 8 01G`O
 _l7 AB4 %1>. FK4%.(#. �5+. :$4+Z 9+Gb=4+#O 9i (. 2+oO Q^Z45 P+N, �Gln3
 U5%GW 24%7 C(D= FGM+u-b@ 0?+3 52+@ _m(-b@ FK4 !84 ):$(d@ %$ 0. F1-B+GL *4
 hK+63 :-B2 Q@ %D= 0. !9+G-b=4+#O FK4 0. P(JM4 C:H (K P(JM4 *4 %D= �%t
 �GN1b@ 2(Xi !($ 2+oO 8 0`$ Q7+N, S(G.54 %. xQ^^`M4 FG. 5(#B4 / ($ 9+Gb=4+#O
 P(�G@ 0^`? *4 '%o. P+N, 5(#B4 %K(B 25 !9+Gb=4+#O FK4 25 ¨2:#@ :H4+7 *4 '2(Gb. Ux



>%?:7'W$%1%@A'8BC%D'+'X45%67'87#9:7''|'`h

yx|
<L(

GLv 
x}~

} ]
GK(L

 ��
$5]

GB 
' )

2(`
; �

�s
#L E

(B'
,-

.'
W$

%01
'X

!4
Y5"

>'Z
%:[

%\
7'X

'87
%]^

9
S''''

U524VW Q@ 8(? %. x�GN1b@ %G� (K yx}�� x}�{ !)54* QB+@v
 I5+O !a74/ 25 U5245 5+-?/ A-M(, FK4 ]-G= I5+O P+-N, 8 0-#G@* 25
 S42%N@ AK(`, 52+-@ !8%KVL hG-Bi A^H 0. / )54+=(Z *4 8+�H 94+#H 0-.
 P+N, 8 0#G@* 25 )54+=(Z P+N, ST+J3 0. Q$(W %@4 FK4 / !A-B4 Q^^`M4 FG.

U5+; Q@ %s#@ I5+O
 9(@*(B <@+`H a`s@ hK+63 0. I5+O P+N, 8 0G@wH4 !yC x~ ~v E(B 25
 ']K2 <L 42 I5+O P+N, 9+Gb=4+#O 9(G#. / �(B4 !a74/ 25 0O :GB2 :J1@ _^@
 P(�G@ !yCx~| v '54[= ¸Gdl3 z+-= %$ a&2 <^^`M4 FG. 54524%7 !FG#�`$ �5%-O
 E(£1-;4 F-B _74:, 9+G-b=4+#O / yCx~||v <-B(GB / <=:@ P+N, <^^`M4 FG.
 _g3/%L /5 UA-B4 01-;45 9(G. !9(O5+O P+N, (. �(l324 25 <�,(l@ !yCx~�}v
 �AB4 ):; hK+63 yC {���v E(-B 25 I5+O P+N, 9+G-b=4+#O %. '2(G1Z4
 ($ 9i 9545 AO%-; 52+@ 25 9(O5+O P+N, 9+G-b=4+#O '2(G1Z4 _g3/%L yx
 !¤/%& 52+@ 25 I5+-O P+N, 9+G-b=4+#O '2(G1Z4 _g3/%L y{ "-#? 25

 U<&4%W+=2+L / <ko,(&
 x~~� %l@(1¹-B   25 42 I5+O P+N, 9+G-b=4+#O !94%K4 <@w-B4 '2+>`?
 AB4 )5%O hK+63 !�%; �, (. yx}�{ )(@ :#�B4v x~~� A-B+W4 25 / (�@4

Uyx�� �x}��!2+L%>@v
 �>@ <@(W 0O A&(K FK/:3 <#G=4+7 ]G= 94%-K4 25 !9+G-b=4+#O hK+63 *4 :d.
 _�@ 8524+@ �5+-; <@ p+-bJ@ !I5+O P+N, *4 AK(`, A->? 25 %-X�@ /
 FGKi 9+=(7 25 E(B x� %K* 2(g$]. E(�R4 8 )[K/ \(Z <B2545 FGKi <#G. cGL
 F-B 52+@ 25 <=:@ 9+=(7 25 %D= :K:s3 !x}�� E(-B p f+6@ '%�GO <-B2545
 8 )5(@ 8 0G,wt4v x}�xE(-B 25 C(D= AJ^6@ «G�-o3 a`s@ p+6@ !�(g=

UAB4 01&%W 24%7 :GOY3 52+@ / ¨25 <B(GB / <=:@ P+N,
 8($ :@(GL  *4  ($ 0=(B2  z+#3  /  ¤%1bW !:; )2(;4  _l7  8($ A`b7  25  0O 2+R 9(`$ Ux
 )4%`$ 0. 42 8*(B 9(bgK / ):; (G=5 �^1�@ �(N= 25 C5%@ �(l324 0. %s#@ 0O AB4 9:; Q=(>?
 %X4 ]G= ($ 2+oO %K(B C5%@ S(lM(n@ %. !($ 2+oO QZ%. 25 Q7+N, %GG£3 !FK4%.(#. �AB4 01;45

U524VW Q@



'`E'|' !"#$%&'(#)*'+',-.''W$%01
yx|

<L(
GLv 

x}~
}]G

K(L�
�$5

]GB
 ' 

)2(
`; 

��s
#L E

(B'
,-

.'W
$%0

1'
X!

4Y
5">

'Z
%:[

%\
7'X

'87
%]^

9
S''''

 p+6@ !E(�R4 A=(�, 52+@ 25 CUP xx|~ 8 )5(@ 25 %D= :K:s3  !xyCUP x��x
 AK(`, 9+=(7� hK+63 FG#�`$  �{x}�{E(B 25 C(D= AJ^6@ «G�-o3 a`s@
 %1oG.  U}AB4 ):; _Gg-o3 )5(@ 0�= *4 0O {~� �x}�x 25 ¡9(=4+?+= / 9(O5+O
 0?+3 %k=(G. F-K4 / ):-; 9(G. 9+=(7 FK4 25 !I5+O P+-N, 9+G-b=4+#O 54+@
UAB4 Q^^`M4 FG. 5(#B4 8(#l@ %. Q^Z45 FG=4+7 FK/:3 / �Gln3 0. Alb= 24VW 9+=(7

 !"#$%&'(#)*'4c',-.'/$%01'4Ti%P'3' -]]<'kL-:P'k7"#D'=gF

 !"#$%&'mT$"#@'RT5%7'2g=gF
 0O 82+R 0. !5245 85(K* Qk1-b.4/ !Ql$V@ / Q7wZ4 :H4+7 0. !)54+=(Z F-G=4+7
 AM/5 / 5+; Q@ (o=4 h$V@ / PwZ4 8 0^GB/ 0. )54+=(Z FG=4+7 !A�W 94+3 Q@

Uyx| �x}�� !9(K*+3(Ov :#O Q@ FGGd3 4%?4 A=(`� 9i 84%. eN&
 85(lH 8 0l#? Q1, / 5245 Q^@(d@ j 85(lH 8 0=(W/5 AG$(@ !)54+=(Z P+-N,
 %K(B 0O 5245 Q1-B4:7 / ¤*24 !P+N, *4 A`-b7 FK4 QK+W �A-B4 hM(� 9i

 / <b`; C(`3 E(B x} FB 0. 9:GB2 *4 _l7 %1Z5 �(g= :NH �<=:@ 9+=(7 yx��xv ' )5(@ Ux
 AJ^6@  AK(H2 �%; 0. <M/ 9�4 0. AB4 �+#@ <b`; C(`3 E(B x  FB 0. 9:GB2 *4 _l7 %bL

U�M(t )(W545 «G�o3 (.
 %kK:gK  *4  4:?  /4  FK+.4  0O  <^�R  '24:>k=  /  A=(�,  '4%.  j  xx|~  ' )5(@  U{

UAB4 2:L (. 9i *4 rL / 5245 AK+M/4 <kM(B A�$ FB (3 25(@ !:##O <@ <W:=*
 AJ^6@  AK(H2 (. _�R A=(�, !�w1Z4 º/:, S2+t25 !<kM(B A�$ *4 :d. j )%6l3 

U:;(. <@ )(W545 «G�o3 0. I5+O
 FK4 <=+=(7 '($ AK(`, *4 !C(`3 <b`; E(B x� *4 %1`O \(�;4 !9i �K 8 )5(@ �lR U}
 A@wB 0O 9(=4+?+= / 9(O5+O 24*i / AK�4 0=+W %$ !9+=(7 FK4 25 U:=+; <@ :#@ )%>. 9+=(7
 0=+W%$ !9+=(7 FK4 } ' )5(@ �(B4 %. UAB4 ):; z+#`@ !5*4:#G. )%R(�@ 0. 42 9(=i 94/2 (K �b?
 *4 !�wZ  E(`H4 p(g324 2+D#@ 0. 9(O5+O '%GW2(O 0. / <oO )%>. / ¤/%& / :K%Z
 U:; :$4+Z C+gJ@ 2 f%N@ S4*(s@ 0. !S2(bZ 94%l? %. )/wH hg3%@ / !z+#`@ !P(q(7 _Gl7
 <,/2 / <`b? ' 0s#g; / 24*i / AK�4 / 0@:t 0=+W%$ �5245 Q@ 2%N@ 9+=(7 FK4 � ' )5(@
 !9(=i _G6J3 *4 Ad=(`@ / <`b? / <=4/2 A;4:>. / A@wB ':`H F1&%W ):K5(= / 9(O5+O
 <O(; 0. *(G= / 5+; <@ p+bJ@ <@+`H �m4%? 0^`? *4 '24*i I5+O !F`� 25 �AB4 z+#`@
 AGM+ub@ '+J= 0. 0O �$ ']O4%@ / S(bB�@ / \(�;4 / y9+=(7   )5(@v 524:= <t+6Z
 !'24*i I5+O ' ):$(o@ ¸J@ 0. :#�^g@ !:=245 ):>H %. 42 9(O5+O <1B%L%B / '24:$(k=

U:#$:. zwR4 !5%kGL A>? !<K(�7 �M(t S(@(N@ 0.



>%?:7'W$%1%@A'8BC%D'+'X45%67'87#9:7''|'ho

yx|
<L(

GLv 
x}~

} ]
GK(L

 ��
$5]

GB 
' )

2(`
; �

�s
#L E

(B'
,-

.'
W$

%01
'X

!4
Y5"

>'Z
%:[

%\
7'X

'87
%]^

9
S''''

 25 ($ 54524%7 Q@+`H :H4+7 84%-?4 !FK4%.(#. �A-B4 9i :7(& !P+N, 8($ c�.
 0N& 25 !E(�@ 94+#H 0. �y}|� x}�� !(G= AK4:$v 5+; Q`= 01&%KVL !)54+=(Z P+N,
 8 0M(74 (K �-b& !5(Nd=4 *4 :d. 0O A-B4 C*T 5+NH *4 �(g= :NH !Q=:@ 9+=(7 /

 UAbG= ]K(? 9i
 AB4 8:NH !]K(? :NH �C*T / ]K(? �:=4 01B5 /5 !�b& AG^.(7 �G, *4 5+NH
 Q7+N, S(G, 8 0@454 *4 / :##O _J#@ 42 9i :#=4+3 Q@ FG&%R !5(Nd=4 *4 :d. 0-O
 _.(7 !:NH FG&%R *4 QgK 8 )5424 (-. C*T :NH !_.(N@ 25 U:#K(`= 8%-GW+^? 9i
 �524:= Qd=(@ !:#K(`= �-b& 42 9i :#$4+�. �&4+3 (. FG&%R %W4 / !A-bG= EwJ=4
Uy{�x� x}��!85/%k#M 8%�d?v 5+; Q@ ):G@(= 0M(74 !Q7+N, _`H FK4 ¦(,wnt4

 EwJ=4 AG^.(7 (. !5(Nd=4 C(k#$ 25 0O 5245 5+?/ 9(g@4 FK4 !C*T 5+NH 52+@ 25 
 x}��!85/%k#M 8%�d?v :#K+W 82(GZ :NH 9i 0. S2+t FK4 25 0O :=+; :Nd#@
 / 5%O 2(GZ �%-; 94+3 Q`= !A-B4 C*T :NH �K 0O FK4 (. �(g= :NH Uy|}��
 25 Uyx�� � x�x{ !Q�s=v :=4 _R(. /5 %$ �%-; / �(g= !5+-; 2(GZ �%-; %W4
 4%K* �y}}�� x�x{ !<�s=v A-B4 ):; 01b=45 2+>-o@ 842 !%D= FK4 !0G@(@4 0N&
 5+NH *4 / 5245 5+-?/ :lfd3 8 0lm(-; !�(g= 25 UA-B4 S45(lH 0. �J^@ !�(g-=
 0?/ / AB4 Q^@(d@ j85(lHv:;(. 01;45 Q^@(d@ 8 0l#? ¦(&%t 0O AbG= Q�/(d@
 :NH / �%-; !5+-; 2(GZ �%-; �(g= 25 %W4 FK4%.(#. �y5245 8%3%. 9i 85(lH
 5+; Q@ ¨2(Z !A-B4 95+. 85(lH 0O ¤5+Z a�/ *4 �(g= 4%K* !A-B4 _R(.

Uyx�~� x�x{!<�s=v
 <K4:? *4 rL 9* 0O AB4 <=(@* S:@ 9i / AB4 ¥) f:¥H ' 0^ub@ !%kK5 52+@
 9(K(L z+= 0. 0?+3 (. S:@ FK4 U:#O '2455+Z ¨4/5*4 *4 :K(. ¤%$+; »%@ (K
 / yA7+@ (K �m45v ¨4/5*4 z+= !y�(g= �-b& (K PwR (K %-b`$ »%@v ¨4/5*4
 ¥) f:¥H j x'($ A`g, *4 QZ%. 0q%W4 UAB4 %G£1@ !/4 '2452(. (K 9* '2/2(. eK4%;

 S/(�3 !A`g, / Af^H 9(G@ !<H%; C(g,4 _^H / S(Ow@ 8 0^ub@ (. 0>?4+@ 25 (>N& Ux
 �AbG= FG#q A`g, <M/ !AB4 9i 24:@ %m45 �g, 0O AB4 ']Gq !¡Af^H� �:=+; Q@ _m(7
 Af^H *4 �H4 ']Gq !�(#@ (K ¡Iw@� U<d74/ '($ A^H 0= :#1b$ S(& ¼%d@ !<H%; _^H !FG#�`$
 �g, Af^H %W4 !S(K5(lH %G� 25 U5+; <@ E(`d1B4 %1oG. !Af^H '(#d@ 0. 0q%W AB4 A`g, /
 ' 0nB4/ 0. (K Af^H *4%,4 / :;(. %kK5 S(H+�+@ 25 <H%; �g, Yo#@ :=4+3 <@ !5+; *4%,4



'h2'|' !"#$%&'(#)*'+',-.''W$%01
yx|

<L(
GLv 

x}~
}]G

K(L�
�$5

]GB
 ' 

)2(
`; 

��s
#L E

(B'
,-

.'W
$%0

1'
X!

4Y
5">

'Z
%:[

%\
7'X

'87
%]^

9
S''''

  !x}�  !0K/(. F.4 �P/:tv y�,2 QO(L *4 9(#G`R4v_b= �w1Z4 *4 '%GW+^? j
 F.4 �P/:tv%$+; S+& \+6Z 25 �.(B <K+;(=* 8 0n.42 0. C4%1,4 / y ���
 !<m(�t !Q@(@4v<K+;(=* QW:=* 0. AoW*(. / %g�3 9(g@4 !y{�{� x}� !0K/(.
 AB4 :ld3 !9i Q^t4 A^H !:-B2 Q@ %D= 0. QM/ !):-; FGGl3 yx�|jx��� x}�|

Uy}�� j }�� � <lR(;v
 5+; _t(, �,2 QO(L *4 9(#G`R4 0O AB4 FK4 ¥) f:¥H aK%o3 A`g, !a74/ 25
 Q=i%7 «½= 0. 0?+3 (. �55%W �$4%& Qd?2 PwR 25 9* 0. 5%@ z+?2 9(g-@4 /

 xUy)%N. 8 )2+B {{� 8 0Kiv AB4 Qdn7 / �f^b@ !%@4 FK4
 Alb= S(&/ 8 ) f:¥H 95+. %3 Q=T+R \+6Z 25 !¥) f:¥H _m(-b@ %K(-B 52+@ 25
 !A7+@ �(g= 25 ¥) f:¥H / �m45 �(g= PwR 8 ) f:¥H S:@ 25 S/(�3 !PwR 8 ) f:¥H 0.

UAB4 8:fld3 !UUU/ !0M+Z:@ %G� / 0bm(K 9(=* %. S(&/ 8 ) f:¥H 824:>k= C/]M
 Q1, 0O A-B4 82:7  0. FK5 (. )54+-=(Z FG=4+7 P(-ln=4 !Q@w-B4 P+-N, 25
 !:=4 01-b=45 )54+=(Z P+N, S(lX _@(H 42 9i / !)5%-. QL 9i 0. ]-G= 9(7%-o1b@
 25 (@4 !AB4 Q>M4 Q,/ %. Q#1l@ Cw-B4 P+N, 25 FG=4+7 / C(g,4 8 0`$ 0q%W
 9i%7 !º24 / PwR !¨4/5*4 :#=(@ 82+-@4 25 ¦(t+6Z !)54+=(Z P+N, 8 0-#G@*
 !A-B4 AdK%-; %. �ln#@ _@(O 2+R 0. !0nG, FK4 25 FG=4+7 / 5245 �K%t 9(G.
 (. 524+@ FK4 25 / :#=45 Q@ FK5 (. 2+@4 FK%3 el3%@ 42 _m(-b@ FK4 !9(=(`^-b@ /
 0. !�:N@ )(k7%7 FK4 25 %GG£3 / �wt4 !FK4%.(#. �:##O Q@ AGdl3 FK5 *4 A75
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 E/4:1@ C+B2 ' 0G^O _@(; <H(`1?4 p45i U55%W <@ 0&(�4 9i 0. '4 )*(3 p45i



'hF'|' !"#$%&'(#)*'+',-.''W$%01
yx|

<L(
GLv 

x}~
}]G

K(L�
�$5

]GB
 ' 

)2(
`; 

��s
#L E

(B'
,-

.'W
$%0

1'
X!

4Y
5">

'Z
%:[

%\
7'X

'87
%]^

9
S''''

 p45i UAB4 5:d1@ 2(Gb. 0O A-B($ �B2 FK%3 �>@ / FK%3 <m]?*4 �H4 !<W:=*
 2(W*(B <.+Z 0. !y<=(g@ / <=(@*v AGd7+@ (. 0O :#1b$ <K($ 9i !p+Z C+B2/
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.(Vander Zanden,1983: 33) :#Ki <@ 25 4%?4 0. !¤+? 5+Z / <d`? 8 )+G;
 FK4 U:;(. <@ 9i a�4/ 0O A-B4 <@(N@ !:#O <@ 4:? �%H *4 42 9+=(7 0q 9i
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 :#=(@ ($2+oO <�d. 25 <1, / AB4 01�G@i !C+B2 / �%H / <l$V@ p45i (.
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Uy��j�� � x}�x
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 �K (3 '%K]d3 S4*(s@ 0. !:K(`= z+?2 / PwR !�m45 ¨4/5*4 0. S25(l@ <`B2

U¡55%W <@ C+gJ@ E(B
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 8 0#G@* 4:1.4 0O :-;(. 0=+W FK:. :K(. <@ !)54+=(Z P+N, 25 S4%-GG£3 5(-sK4
 :=(-og. 5+Z E(l=5 0-. 42 P+N, !r¹-B �55%-W (G>@ !:-K:? S45(-H 5(-sK4
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