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%z/JP /-0+0+�/J2L� !J-+*zG -Nx02,+-*x+J02

$*FFz-�o #KN (J,K +0 *,N 2N( +NxK20G0L� z, J+
yNx0FN, z)zJGzyGN J, 20-FzG� #KN xKz2LN, +Kz+
V0( z, z -N,*G+ z-N F0,+G�� y*+ 20+ zGG� M0- +KN
yN++N-n 2NLz+J)N x02,N.*N2xN, -*2 /z-zGGNG +0 /0�
,J+J)N 02N,� z2P J+ J, ,0 (J+K +KN *,N 0M Gz,N- ,xz2�
2J2L M0- ,*-)N�J2L� CN-N (N -N/0-+ z2P x0FFN2+
02 z -N,Nz-xK /-0INx+ z+ +KN "2J)N-,J+� 0M ]z+K
(KJxK J2)0G)N, +KN v�[ ,xz22J2L 0M +N2 B02Jx xz�
/J+zG, yNG02LJ2L +0 +KN z-xKzJx D-NNH /N-J0P� #KN
,xz2, 0y+zJ2NP -N/-N,N2+ z PJLJ+zG FNz2, 0M -N�
x0-PJ2L +KN,N 0yINx+, J2 +KNJ- /-N,N2+ ,+z+N� (KJGN
zG,0 /-0)JPJ2L +KN yz,J, M0- x-Nz+J2L v�PJFN2,J0�
2zG )J-+*zG -Nx02,+-*x+J02, 0M +KNF J2 +KNJ- 0-JLJ2�
zG ,+z+N� #KN PJ,zP)z2+zLN, z2P zP)z2+zLN, yN�
xzFN 0y)J0*, P*-J2L +KN x0*-,N 0M +KN /-0INx+�
z, +KN /0J2+�xG0*P 0y+zJ2NP xz220+ -N/GzxN zGG 0M
+KN +-zPJ+J02zG )J-+*N, 0M 0y,N-)z+J02� 0M Kz2P�
P-z(J2L z2P 0M L-z/KJx -N/-N,N2+z+J02 �/Gz2� ,Nx�
+J02� NGN)z+J02�� ]*+ JM +KN +(0PJdN-N2+ +NxK2J.*N,
z-N x0FyJ2NP +0LN+KN-� Mz,xJ2z+J2L -N,*G+, xz2 yN
zxKJN)NP�

�*,zFFN2Mz,,*2Lo v�[ $xz22N2 )02 z2+JHN2 ]z*�
+NJGN2� #NxK2J,xKN =N*N-*2LN2 (NxHN2 Pz, ]N�
P�-M2J,� PJN,N �* yN2*+�N2� PJN,N #z+,zxKN J,+
2JxK+, =N*N,� [JN E0GLN2� PJN z*, JK2N2 -N,*G+JN�
-N2� ,J2P INP0xK 2JxK+ JFFN- zy�*,xK�+�N2n ,0
�JNK+ NJ2N /0,J+J)N !N-�2PN-*2L 0M+ NJ2N 2NLz+J)N
FJ+ ,JxK� (N22 z*xK J2 NJ2NF z2PN-N2 ]N-NJxK�
BF %zKFN2 NJ2N- E0-,xK*2L,z-yNJ+ PN- "2J)N-�
,J+�+ ]z+K (*-PN2 �NK2 J02J,xKN $�*GN2Hz/J+NGGN
FJ+ NJ2NF v�[ $xz22N- z*MLN20FFN2 *2P z2�
,xKGJN�N2P -NH02,+-*JN-+� [JN !0-+NJGN ,0(JN PJN
=zxK+NJGN PJN,N- >N+K0PN (N-PN2 PN*+GJxK� ,0�
yzGP N, z2 PJN !N-z-yNJ+*2L LNK+� [JN Z-LNy2J,,N
PJN,N- #NxK2JH ,J2P z2PN-N zG, PJN PN- ]z*z*M2zK�
FN �^*M,JxK+� $xK2J++� ^2,JxK+� *2P M�- �K2GJxKN2
DNy-z*xK 0K2N PJN,N 2JxK+ z*,-NJxKN2P� @0FyJ�
2JN-+ Fz2 INP0xK PJN,N yNJPN2 #NxK2JHN2� Gz,,N2
,JxK Mz,�J2JN-N2PN Z-LNy2J,,N N-�JNGN2�

� B2+-0P*u+J02

B2 ,0FN (z�, +KN ,*-)N�J2L z2P -N/-N,N2+z�
+J02 0M y*JGPJ2L, z2P +KNJ- x0F/02N2+, Kz,
xKz2LNP -NGz+J)NG� GJ++GN 0)N- +KN �Nz-,�  N
,+JGG FNz,*-N z2P P-z( y� Kz2P I*,+ z, -N�
,Nz-xKN-, Kz)N P02N +-zPJ+J02zGG�� z2P ,+JGG
*,N +KN ,zFN x02)N2+J02, 0M /Gz2� ,Nx+J02
z2P NGN)z+J02 +Kz+ xz2 yN M0*2P LN2N-zGG�
J2 /*yGJxz+J02, 02 z-xKJ+Nx+*-N� z2P zG,0 J2
,+z2Pz-P z-xKzN0G0LJxzG Kz2Py00H, 02
D-NNH z-xKJ+Nx+*-N �D-*yN2 w���� CNGG�
Fz22 w��w�� ]*+ -NxN2+G� ,N)N-zG 2N( +NxK�
2J.*N, Kz)N yNx0FN z)zJGzyGN� (KJxK (N *,N
20+ 02G� yNxz*,N 0M +KNJ- zxx*-zx�� y*+ zG,0
yNxz*,N 0M +KNJ- x0F/z+JyJGJ+� (J+K x0F�
/*+N- z2P J2M0-Fz+J02 +NxK20G0LJN,� #KN,N
F0PN-2 +NxK2J.*N, Fz� -NX2N 0GPN- 02N,�

0- +KN� Fz� -N/GzxN +KNF� B+ xz2 yN +00 Nz,�
I*,+ +0 zP0/+ 2N( +NxK2J.*N, yNxz*,N 0M x02�
+NF/0-z-� +-N2P,� y*+ +KJ, ,K0*GP 2N)N- yN
P02N Kz,+JG�� 0- 0*+ 0M z (J,K +0 7I*F/ 02
+KN yz2P(zL021� #NxK20G0LJxzG /-0L-N,,
FNz2, xKz2LN� z2P +KJ, J2N)J+zyG� J, x022Nx�
+NP (J+K G0,,� Z)N2 JM +KJ, P0N, 20+ J2)0G)N
+KN G0,, 0M J2M0-Fz+J02 zy0*+ +KN 0yINx+ 0M
-N,Nz-xK� J+ J2)0G)N, +KN G0,, 0M +-zPJ+J02zG
x-zM+,Fz2,KJ/ z2P +KN ,N2,JyJGJ+� z,,0xJz+NP
(J+K J+�

t \P)w2+wLN, w2P YJ,wP)w2+wLN,

E0- +KN /*-/0,N, 0M z -N,Nz-xK /-0INx+
*2PN-+zHN2 z+ +KN [N/z-+FN2+ 0M ^-xKJ+Nx�
+*-N z2P \J)JG Z2LJ2NN-J2L z+ +KN "2J)N-,J+�
0M ]z+K� M*2PNP y� +KN ^-+, z2PC*Fz2J+JN,
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EJL� �l =w�0,� )0+J)N u0G*F2� ,uw2�

EJL� tl �0-HMG0( PJwL-wF M0- /-0uN,,J2L J2M0-�
Fw+J02 M-0F w ,uw22N- w2P +KN2 /-0P*uJ2L s�Y
F0PNG, w2P t�Y P-w(J2L,�

%N,Nz-xK \0*2xJG �"@�� 2J2N B02Jx xz/J+zG,
z2P +KN )0+J)N x0G*F2 �xM� EJL� �� M-0F +KN
,z2x+*z-� 0M [NFN+N- z+ =z�0, �D-*yN2
�pqp� (N-N ,*-)N�NP (J+K z >J20G+z !B�p��
xG0,N -z2LN v�[ ,xz22N-� #KJ, /-0INx+ J2)N,�
+JLz+N, +KN Nz-G� PN)NG0/FN2+ 0M +KN D-NNH
z-xKJ+Nx+*-zG 0-PN-, �]z-GN++z w����CNGG�
Fz22 w��w� JG,02 A02N, M0-+Kx0FJ2L�� z2
JF/0-+z2+ ,*yINx+ +Kz+ J, KzF/N-NP y� +KN
)z-JNP ,+z+N 0M +KN J2M0-Fz+J02 +Kz+ J, x*-�
-N2+G� z)zJGzyGN zy0*+ B02Jx xz/J+zG, 0M +KN
z-xKzJx /N-J0P �#KN0P0-N,x* �pq��� $0FN
z-N (NGG /-N,N-)NP� ,0FN z-N M-zLFN2+z-��
y*+ J2 z2� N)N2+ zGG 0M +KN,N x0F/GN� z2P
,0/KJ,+Jxz+NP z-+NMzx+, Kz)N yNN2 ,*-)N�NP
z2PP-z(2(J+K )z-�J2L PNL-NN, 0M zxx*-zx��
<*- PN,J-N J, zy0)N zGG M0- x02,J,+N2x�� z2P
M0- +KJ, ,xz22J2L J, )N-�(NGG ,*J+NP� #KN /-0�
xNP*-N M0- zx.*J-J2L +KN Pz+z J2 z M0-F +Kz+
xz2 yN /-0xN,,NP (J+K F0PNGGJ2L /-0�
L-zFFN, J, zx+*zGG� .*J+N GN2L+K�� J2)0G)J2L
z ,N-JN, 0M ,N/z-z+N zx+J02, +Kz+ z-N ,N+ 0*+
J2 EJL� w�

$xz22J2L z2P v�[ PJLJ+zG Fz2J/*Gz+J02
-N/-N,N2+, z /0+N2+JzG y-NzH+K-0*LK� y*+ J2
0-PN- +0 zxKJN)N +KN yN,+ -N,*G+, J+ J, (NGG +0
yN z(z-N 0M +KN zP)z2+zLN, z2P PJ,zP)z2�
+zLN,� #KN FzJ2 zP)z2+zLN J, +KN x-Nz+J02
0M z FN+-JxzGG� zxx*-z+N )J-+*zG x0/�� (KJxK
J, zxx*-z+N +0 (J+KJ2 ,FzGG +0GN-z2xN,� #KJ,
x0/� xz2 yN x-Nz+NP (J+K0*+ z2� /K�,JxzG
x02+zx+ (J+K +KN 0-JLJ2zG 0yINx+� ^20+KN-
HN� zP)z2+zLN J, +KN ,/NNP (J+K (KJxK +KN
,xz22N- (0-H,� FNz2J2L +Kz+ z x0/� xz2 yN
x-Nz+NP J2 z ,K0-+ zF0*2+ 0M +JFN 02 ,J+N
�GNz)J2L M*-+KN- +JFN M0- NGzy0-z+J02 0d,J+N��
#KN x0/� xz2 yN -N/-0P*xNP z, 0M+N2 z, -N�
.*J-NP� (KJGN +KN Pz+z xz2 zG,0 yN ,+0-NP J2
PJdN-N2+ G0xz+J02,� zx+J2L z, z2 J2,*-z2xN
,K0*GP +KN 0-JLJ2zG M-zLFN2+ LN+ G0,+ 0-
PzFzLNP� #KJ, ,xz2 /-0)JPN,� z, z )J-+*zG
0yINx+� +KN yz,J, M0- )z-J0*, HJ2P, 0M PJLJ+zG
Fz2J/*Gz+J02� -Nx02,+-*x+J02� -N2PN-J2L,
z2P ,0 02� B+, +K-NN PJFN2,J02zG xKz-zx+N-�
J,+Jx, -N/-N,N2+ z2 JF/0-+z2+ N2Kz2xNFN2+
M0- -N,Nz-xK /*-/0,N,�"2GJHN z /K0+0L-z/K�
J+ J, /0,,JyGN +0 �00F x02+J2*0*,G� J2 z2P
0*+� +0 LN+ xG0,N- +0 +KN PN+zJG -N.*J-NP�
^-Nz, +Kz+ (0*GP yN x02xNzGNP yNKJ2P
M-02+zG /0-+J02, J2 z /K0+0L-z/K 0- P-z(J2L
xz2 yN zxxN,,NP� I*,+ z, JM +KN -NzG M-zLFN2+
(z, 7J2,JPN1 +KN x0F/*+N-�
<2 +KN 0+KN- Kz2P +KN-N z-N ,0FN PJ,zP�

)z2+zLN,� #KN,N xz2 yN HN/+ (J+KJ2 -Nz,02�
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zyGN GJFJ+, JM +KN� z-N H20(2 M-0F +KN yN�
LJ22J2L� z2P ,+N/, z-N +zHN2 +0 ,*//GN�
FN2+ +KN ,xz22J2L (J+K 0+KN- +NxK2J.*N,
,*xK z, Kz2P P-z(J2L, 0- /K0+0L-z/K,�
<*- x02xN-2 KN-N J, 20+ ,0 F*xK +NxK2JxzG
x02,+-zJ2+, �N� L�� +KN 2NxN,,J+� 0M (0-HJ2L
z+ -NGz+J)NG� G0( GJLK+ GN)NG,� yNG0( t��
?*� JPNzGG� � Mz- G0(N- +Kz2 +KN Pz��GJ2L
GN)NG, 0M Pz�+JFN JGG*FJ2z2xN +�/JxzG 0M
0*+P00- z-xKzN0G0LJxzG ,J+N, J2 +KN >NPJ�
+N--z2Nz2�� y*+ (J+K +KN zxx*-zx� (J+K
(KJxK +KN ,xz2 z//-0�JFz+N, +0 +KN 0y�
INx+� yNxz*,N +KN ,xz2 yNx0FN, J2 NdNx+ z
,*y,+J+*+N M0- +KN 0-JLJ2zG M0- ,+*P� /*-�
/0,N,� B2 Mzx+ +KN F0,+ JF/0-+z2+ PJ,zP�
)z2+zLN� /z-zP0�JxzGG�� GJN, J2 +KN )N-�
x-Nz+J02 0M +KN ,xz2 J+,NGM� ^M+N- +KN 0yINx+
Kz, yNN2 ,xz22NP� -N,Nz-xKN-, (JGG -N+*-2
+0 +KNJ- J2,+J+*+J02� +0 (0-H (J+K +KN )J-�
+*zG x0/�� #KN ,xz2 0M x0*-,N xz220+ yN
+KN ,zFN z, +KN 0yINx+� J+ xz2 02G� yN z2
z//-0�JFz+J02� 02N +Kz+ J, x02PJ+J02NP y�
xN-+zJ2 xKz-zx+N-J,+Jx,�
#KN J2M0-Fz+J02 (N 0y+zJ2 M-0F z ,xz2�

2N- N�J,+, z, z /0J2+�xG0*P� #KJ, /0J2+�xG0*P
J, +KN .*zGJ+� PN+N-FJ2J2L Mzx+0-� B+ M0GG0(,
+Kz+ +KN F0-N PN2,N +KN xG0*P� +KN F0-N zx�
x*-z+N +KN )J-+*zG -N/-0P*x+J02� ^ PN2,N-
xG0*P -N.*J-N, F0-N ,xz22J2L +JFN� y*+ +KJ,
J, 20+ +KN GJFJ+J2L Mzx+0-�  J+K z -N,0G*+J02
0M ��tFF���qFF +KN ,xz22N- +�/JxzGG� PN�
GJ)N-NP �w FJGGJ02 MzxN, M0- 0*- L-0*/ 0M xz�
/J+zG,� N.*J)zGN2+ +0 z XGN ,J�N +Kz+ (z, +00
Gz-LN 0- 7KNz)�1 +0 yN Fz2J/*Gz+NP (J+K zM�
M0-PzyGN Kz-P(z-N �N,/NxJzGG� FNF0-�� z2P
,0M+(z-N�  Kz+ *,N Kz, +KN PN2,N,+ /0,,JyGN
/0J2+�xG0*P JM J2 /-zx+JxN x0F/*+N-, xz220+
Kz2PGN J+` $0 +KN -N,0G*+J02 Kz, +0 yN HN/+
P0(2 +0 z -Nz,02zyGN GJFJ+� v FJGGJ02 MzxN,
J2,+NzP 0M +KN �w FJGGJ02� z2P M-0F +KJ, M0G�
G0(, z ,N-JN, 0M 2NLz+J)N x02,N.*N2xN,�
$FzGG�,xzGN KJ,+0-JxzG +-zxN,� ,*xK z, +00G
Fz-H,� FJLK+ 20+ yN )J,JyGN z+ z -NP*xNP -N,�
0G*+J02� B+ J, zG,0 JF/0-+z2+ +0 20+N +Kz+
(KJGN x0F/GN+NG� ,F00+K ,*-MzxN, z-N xGNz-G�
PJ,+J2L*J,KzyGN M-0F -0*LK 02N,� PJdN-N2+
HJ2P, 0M -0*LK2N,, xz2 yN Kz-P +0 PJ,xN-2�
$*-MzxN, Fz� yN -0*LK yNxz*,N +KN� (N-N
0-JLJ2zGG� FzPN -0*LK� 0- yNxz*,N +KN� (N-N
PzFzLNP� �N+ ,*xK PJdN-N2xN, FJLK+ 20+ yN
)J,JyGN M-0F +KN ,xz2�

#KN LN0FN+-JxzG xKz-zx+N-J,+Jx, 0M +KN 0y�
INx+ z-N zG,0 ,JL2JXxz2+� E0- N�zF/GN� z2 0y�
INx+ GJHN z2 B02Jx xz/J+zG Fz� J2xG*PN ,0FN
,*-MzxN, +Kz+ FNN+ z+ z ,Kz-/ z--J,� ,*xK z,
+KN Pz-+, 0M +KN NLL�z2P�Pz-+ 0-2zFN2+ +Kz+
-*2 z-0*2P +KN NxKJ2*,� KN2 FzHJ2L xz-N�
M*G 0y,N-)z+J02, y� N�N� z2P /N-Kz/, +0*xK�
+KJ, xz2 yNx0FN xGNz-� PN,/J+N +KN Mzx+ +Kz+
+KN z--J, Fz� Kz)N yNN2 N-0PNP� (J+K +KN
N�xN/+J02 0M ,0FN 0xxz,J02zG /-0+Nx+NP
z-Nz,� ]*+ yNxz*,N z ,xz2 -NLJ,+N-, /0J2+,
LN2N-z+NP 02 z L-JP� GJHN +K-0(J2L z 2N+ 0)N-
+KN xz/J+zG� J+ J, *2PN-,+z2PzyGN +Kz+ 02G� z
MN( /0J2+, Fz� Kz//N2 +0 x0J2xJPN (J+K ,*-�
)J)J2L /z-+, 0M +KN z--J,� %NG�J2L 02G� 02
+KN ,xz2� 02N x0*GP Kz)N +KN JF/-N,,J02 +Kz+
+KN -JPLN 0M z Pz-+ (z, -0*2PNP� FJ,,J2L +KN
Mzx+ +Kz+ J+ (z, 0-JLJ2zGG� ,Kz-/�
#0 JF/-0)N +KN zxx*-zx� 0M J2+N-/-N+z+J02

J+ J, +KN-NM0-N 2NxN,,z-� +0 +zHN zy*2Pz2+
KJLK�-N,0G*+J02 /K0+0L-z/K,� y*+ N)N2 +KN,N
Fz� 20+ ,K0( x-J+JxzG /0J2+, 0M J2M0-Fz+J02�
N,/NxJzGG� (KN2 +KN� z-N KJPPN2 M-0F +KN
)JN( 0M +KN xzFN-z GN2,� E0- +KJ, -Nz,02 (N
Kz)N +0 P-z( ,HN+xKN, -Nx0-PJ2L xKz-zx+N-�
J,+Jx, 0M J2+N-N,+ z2P -NMN-N2xJ2L +KNF +0
+KNJ- G0xz+J02� Z)N2 +KN F0,+ F0PN-2 +NxK�
20G0LJN, z2P +KN F0,+ KJLKG� zP)z2xNP ,0M+�
(z-N xz220+� z2PF*,+ 20+� -N/GzxN +KN -NzP�
J2L z2P *2PN-,+z2PJ2L (N LN+ M-0F xz-NM*G
0y,N-)z+J02 0M +KN 0-JLJ2zG�

s D-w/KJu Z02,JPN-w+J02,

^M+N- +KN,N 0y,N-)z+J02, -NGz+J2L +0 +KN -N�
x0-PJ2L z2P Kz2PGJ2L 0M +KN Pz+z z2P J+,
GJFJ+z+J02,� 0*- 2N�+ x02xN-2 J, (J+K +KN
NGzy0-z+J02 0M +KN Pz+z 0d�,J+N� ^+ +KJ, ,+zLN
z /-0xNP*-N Kz, +0 yN /*+ J2 /GzxN �xM� EJL� w��
y� (KJxK +KN /0J2+ xG0*P J, x02)N-+NP J2+0
z FN,K +Kz+ xz2 yN JF/0-+NP J2+0 ,*J+zyGN
,0M+(z-N /-0L-zF,� J2 0*- xz,N %KJ20xN-0,�
=*-y, F0PNGGJ2L /-0L-zFFN M0-  J2P0(,�
/-0)JPNP y� >x=NNG Z*-0/N �%0yN-+
>x=NNG 3 ^,,0xJz+N, w��w�� #KN2 .*N,�
+J02, 0M -N/-N,N2+z+J02 x0FN +0 +KN M0-N� z2P
zG,0 0M +KN -Nx02,+-*x+J02 0M +KN 0yINx+ J2
J+, K�/0+KN+JxzG 0-JLJ2zG JPNzG ,+z+N�
%NLz-PJ2L -N/-N,N2+z+J02� z HN� xKzGGN2LN

M0- z2� 2N( +NxK2J.*N J, +0 zPz/+ J+,NGM +0
+KN x02)N2+J02, 0M /*yGJxz+J02 z2P ,+*P��
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EJL� sl =w�0,� )0+J)N u0G*F2� NGN)w+J02, w2P ,Nu+J02, (J+K ,uw2,�

#KJ, ,+JGG -N.*J-N, +KN x-Nz+J02 0M +-zPJ+J02zG
P-z(J2L, J2 +KN M0-F 0M /Gz2,� ,Nx+J02, z2P
NGN)z+J02,� ]NM0-N +KJ, xz2 yN P02N +KN ,JPN
+0 yN P-z(2 Kz, +0 yN 0-+K0L02zG +0 +KN
)JN(J2L /Gz2N� #KN2 +KN ,xz2 J, .*zGJXNP +0
,N-)N z, z yzxHL-0*2P JFzLN M0- +-zxJ2L )Jz
+KN *,N 0M z w�[ /-0L-zFFN� #KN -N/-N,N2�
+z+J02 0M +KN ,xz2 �(KJxK /-N,N2+, J+,NGM z,
,*-MzxN,� J2 +KN M0-F 0M z2 NGN)z+J02 FzPN
*/ 0M GJ2N, J2)0G)N, PNxJ,J02, z2P I*PLN�
FN2+� I*,+ z, J2 +KN xz,N 0M P-z(J2L z2 0yINx+
+-zPJ+J02zGG�� #KN .*N,+J02 0M ,+�GN J, 0M
x0*-,N z Fz++N- 0M /N-,02zG /-NMN-N2xN 0-
+z,+N� $K0*GP (N G0,N +KN PNGJxz+N J2M0-Fz�
+J02�-JxK .*zGJ+JN, 0M +KN Kz2P P-z(J2L�
(KJxK PJP ,*xK z L00P ,N-)JxN 0)N- ,0 Fz2�
�Nz-,` #KN ,*/N-JF/0,J+J02 0M ,xz2 z2P /-0�
INx+J02 I*,+ FN2+J02NP zG,0 -zJ,N, +KN /0,,J�
yJGJ+� 0M 2N( +�/N, 0M K�y-JP JFzLN� J2 (KJxK
+KN J2+N2,J+� 0M +KN ,xz2 yzxHL-0*2P xz2 yN

zPI*,+NP z, PN,J-NP �xM� EJL� v�� ",J2L +KJ,
+NxK2J.*N J+ J, /0,,JyGN +0 x02)N� x02)J2x�
J2LG� -0*2P2N,, z2P 0+KN- )0G*FN+-Jx xKz-�
zx+N-J,+Jx, +Kz+ z-N /-0yGNFz+Jx y� FNz2, 0M
GJ2N P-z(J2L zG02N�
\-0,,�,Nx+J02, Fz� yN x-Nz+NP J2 z ,JFJGz-

(z� +0 +KN P-z(J2L 0M NGN)z+J02,� CN-N +KN
FzJ2 zP)z2+zLN 0M +KN v�PJFN2,J02zG ,xz2
x0FN, J2+0 /Gz�n z2� x-0,,�,Nx+J02 z+ z2�
xK0,N2 G0xz+J02 xz2 Nz,JG� yN ,/GJ+ 0d M-0F
+KN 0+KN- /z-+,� KJLKGJLK+NP z2P P-z(2 z, z
w�PJFN2,J02zG /-0XGN� #KN ,xz2 -N,NFyGN, z
/Jx+*-N� y*+ (J+K +KN yN2NX+ 0M x02+zJ2J2L
v�[ J2M0-Fz+J02� (J+K J2X2J+N /0,,JyJGJ+JN,
M0- ,*y,N.*N2+ J2+N--0Lz+J02� #KJ, J, .*J+N
PJdN-N2+ M-0F +KN w�[ 0*+x0FN, 0M +-zPJ�
+J02zG ,*-)N�,� y� (KJxK +KN -N,Nz-xKN- -N�
+*-2, +0 KJ, 0- KN- /GzxN 0M (0-H (J+K 02G�
z GJFJ+NP 2*FyN- 0M /-0XGN,�

trn 'K0+0L-wFFN+-JN Y EN-2N-H*2P*2L Y DN0J2M0-Fw+J02 r�t��n



EJL� rl =w�0,� )0+J)N u0G*F2� -Nu02,+-*u+J02�

EJL� ql =w�0,� �-Jw� M-02+wG uw/J+wG 0M +KN YJ02�,0,�+NF/GN� ,*/N-JF/0,J+J02 0M ,uw2 w2P -Nu02,+-*u�
+J02�

r %Nu02,+-*u+J02

 KN2 +*-2J2L +0 v�PJFN2,J02zG -Nx02,+-*x�
+J02, �xM� EJL� u�� +KNJ- x-Nz+J02 M-0F +KN ,xz2
J, 20+ ,JF/GNn J+ xz220+ yN P02N y� /-N,,J2L
z y*++02� J2 Mzx+ +KN F0PNG Kz, +0 yN x-Nz+NP
GJ2N y� GJ2N� ,*-MzxN y� ,*-MzxN� NzxK (J+K
J+, J2PJ)JP*zG ,Kz/N�^, J2 +KN xz,N 0MFzHJ2L
+KN ,Nx+J02,� +KN ,xz2 xz2 yN J2+N--0Lz+NP
M0- /-0XGN, (KN-N)N- 02N (z2+,� y� ,/GJ++J2L
+KN FN,K z, 0M+N2 z, 2NxN,,z-�� ^M+N- +KN
/-0XGN, z-N -NP-z(2� +KN F0PNG xz2 yN x-N�
z+NP M-0F +KNF� A*,+ z, +KN 0-JLJ2zG Fz�
Kz)N yNN2 y-0HN2 0- J2x0F/GN+N� ,0 +00 J,
+KN ,xz2� GNz)J2L -00F M0- J2+N-/-N+z+J02�
#-JzG z2P N--0- J, z2 JF/0-+z2+ /z-+ 0M +KN
/-0xN,,� (J+K Fz2�F0-N /0,,JyJGJ+JN, M0- -N�
)N-,JyJGJ+� +Kz2 (KN2 M-zLFN2+, z-N J2+N�
L-z+NP *,J2L /Gz,+N-� E0- ,*xK (0-H +KN
H20(GNPLN z2P N�/N-JN2xN 0M +KN /N-,02 P0�
J2L +KN -Nx02,+-*x+J02 J, J2N)J+zyG� +KN .*zG�
J+� PN+N-FJ2J2L Mzx+0-� �N+ +KN v�[ ,xz2 J,
zyGN +0 N2Kz2xN +KN GN)NG 0M .*zGJ+�� yNxz*,N
J+ xz2 yN x0F/z-NP (J+K +KN -Nx02,+-*x+J02
z+ z2� GN)NG 0M PN+zJG� *2FN-xJM*GG� ,K0(J2L
z2� PN)Jz+J02,� B2 ,0FN (z� J+ J, z, JM +KN
-Nx02,+-*x+J02 J, 7(-z//NP1 z-0*2P +KN ,xz2�
^+ /0,J+J02, (KN-N +KN -Nx02,+-*x+J02 J, +00
Mz- M-0F +KN ,xz22NP ,*-MzxN z Lz/ z//Nz-,�
0-� JM +KN -Nx02,+-*x+J02 J, +00 xG0,N +0 +KN
,xz2� 0- zx+*zGG� (J+KJ2 J+� +KN +(0 ,*-MzxN,
J2+N-,Nx+�  J+K /z+JN2xN z2 zxx*-z+N F0PNG�
(J+KJ2 +KN +0GN-z2xN, (N xK00,N +0 (0-H

(J+K� xz2 yNFzPN(J+K 2NLGJLJyGN PJdN-N2xN,
yN+(NN2 +KN -Nx02,+-*x+J02 z2P +KN 0-JLJ2zG�
B2 0+KN- (0-P, +KN -Nx02,+-*x+J02 yNx0FN,
z )J-+*zG -N/GJxz 0M +KN K�/0+KN+JxzG JPNzG 0-
*2PzFzLNP 0-JLJ2zG�

trmD�CN-P+ 3 >��JG,02 A02N,� $uw22J2L \2uJN2+ [*JGPJ2L Z0F/02N2+,



EJL� pl YNG/KJ� uw/J+wG 0M +KN $/KJ2� 0M +KN =w�Jw2,� F0PNG u-Nw+NP v� -w/JP /-0+0+�/J2L�

E0- +KN )J,*zGJ,z+J02 (KJxK x0FN, z+ +KN
N2P 0M +KN F0PNGGJ2L� PJdN-N2+ /0,,JyJGJ+JN,
z-N z)zJGzyGN� #KN 0-JLJ2zG ,xz2 �xM� EJL� ��
z2P +KN -Nx02,+-*x+J02 �xM� EJL� u� xz2 yN
x0F/z-NP� NJ+KN- J2 +KN M0-F 0M /-J2+, 0-
)JPN0� 0- ,JF/G� 02 +KN ,x-NN2� B+ J, *,NM*G
+0 ,K0( +0LN+KN- J2 +KN ,zFN XGN +KN 0-JLJ2zG
,xz2 z2P z ,NFJ�+-z2,/z-N2+ -Nx02,+-*x+J02�
z, J2 +KN xz,N 0M +KN )J,*zGJ,z+J02 0M z xz/J+zG
�xM� EJL� t� M-0F +KN +NF/GN 0M �-Jz� =z�0,
�D-*yN2 �pp�� <K2N,0-L �pps�� #KJ, PJM�
MN-N2+Jz+J02 J, N�+-NFNG� NdNx+J)N� ,J2xN J+ -N�
)NzG, ,N)N-zG +KJ2L, z+ +KN ,zFN +JFNo

� +KN N�+N2+ 0M /-N,N-)z+J02 0M +KN z-+NMzx+
x0F/z-NP +0 +KN 0-JLJ2zG ,+z+N

� +KN XPNGJ+� 0M +KN -Nx02,+-*x+J02 x0F�
/z-NP +0 +KN ,xz2

� +KN .*zGJ+� 0M +KN F0PNGGJ2L�

E0- +KN /*-/0,N 0M x-Nz+J2L NGN)z+J02,
xN-+zJ2 z,/Nx+, 0M +KN F0PNG P0 20+ Kz)N +0
yN /N-MNx+G� -N,0G)NP� N,/NxJzGG� z2�+KJ2L
+Kz+ GJN, yNKJ2P +KN ,*-MzxN )JN(NP J2 NGN)z�
+J02� ]*+ xKz2LJ2L +KN 0yINx+ /-0/N-+JN, +0
+-z2,/z-N2x� J2+-0P*xN, z +NxK2JxzG xKzG�
GN2LN� E-0F 20( 02 N)N-� /z-+ +Kz+ (0*GP
*,*zGG� yN KJPPN2 yNKJ2P +KN ,*-MzxN yN�
x0FN, )J,JyGN� #0 z)0JP x02M*,J2L� 0)N-Gz/�
/J2L 0- *22NxN,,z-� /JNxN,� +KN F0PNG Kz,
+0 yN x-Nz+NP N�+-NFNG� xz-NM*GG�� B+ J, yN,+
+0 x-Nz+N z ,J2LGN� 7(z+N-+JLK+1 0yINx+� (J+K
zGG ,*-MzxN, /N-MNx+G� I0J2NP +0 +KNJ- 2NJLK�
y0*-,�

 J+K (z+N-+JLK+ )J-+*zG 0yINx+, z20+KN-
2N( /0,,JyJGJ+� J, z)zJGzyGN� ^ -z/JP /-0+0�

+�/J2L FzxKJ2N zGG0(, *, +0 /-J2+ +KN x0F�
/*+N- F0PNG z, -NzG Kz/+Jx F0PNG,� z, J2 +KN
xz,N 0M +KN )0+J)N x0G*F2 �xM� EJL� s� 0M +KN
=z�Jz2, z+ [NG/KJ �^Fz2P-� �ptv�� *,J2L
z )z-JN+� 0M Fz+N-JzG, �PN/N2PJ2L +0 +KN
y*PLN+�� #KN 02N JGG*,+-z+NP J2 EJL� s (z,
FzPN 0M z -NGz+J)NG� xKNz/ /Gz,+N-�yz,NPFN�
PJ*F�

q Z02uG*,J02,

#KN /0,,JyJGJ+JN, 0dN-NP +0 *, y� +KN 2N(
+NxK20G0LJN, PN,x-JyNP J2 +KJ, /z/N-� ,*xK z,
+KN zyJGJ+� +0 ,*/N-JF/0,N ,xz2, z2P -Nx02�
,+-*x+J02, �xM� EJL� t�� 0- +0 7/-J2+1 J2 v�[
�xM� EJL� s�� /-0FJ,N +0 zP)z2xN z-xKzN0G0LJ�
xzG -N,Nz-xK J2 N�xJ+J2L (z�,� C0(N)N-� z,
(N FN2+J02NP Nz-GJN-� +KN yN2NX+ 0M +NxK20G�
0L� xz2 ,+JGG yN N2Kz2xNP y� +-zPJ+J02zG
P-z(J2L +NxK2J.*N, z2P 0y,N-)z+J02� B2PNNP
+KN,N -NFzJ2 )J+zG JM J2M0-Fz+J02 zy0*+ z2
0yINx+ J, 20+ +0 yN G0,+ 0- FJ,-N/-N,N2+NP J2
x-Nz+J2L +KN )J-+*zG x0/�� #KN /-0xN,, 0M
F0PNGGJ2L J, 20+ I*,+ z FNxKz2JxzG N�N-xJ,N�
J+ -N.*J-N, J2+N-/-N+z+J)N ,HJGG z2P z-+J,+Jx 0-
z-xKJ+Nx+*-zG ,N2,JyJGJ+JN,� $0 Mz- (N Kz)N 20
FzxKJ2N J2)N2+NP +Kz+ J, zyGN +0 -N/GzxN +KN
.*zGJ+z+J)N z2zG�,J, 0M +KJ2HJ2L K*Fz2 yN�
J2L,�

\uH20(GNPLNFN2+,

 N (0*GP GJHN +0 +Kz2H #KN $xz2 #NzF
�(((�+KN,xz2+NzF�x0�*H�� z2P J2 /z-+Jx*Gz-
>z-H 'KJGGJ/,� (K0 zx+NP z, ,*yx02+-zx+0-

tq� 'K0+0L-wFFN+-JN Y EN-2N-H*2P*2L Y DN0J2M0-Fw+J02 r�t��n



02 +KJ, /-0INx+� N z-N zG,0 L-z+NM*G +0[z)JP
$xzKJGG z2P >z-Jz 'JGzGJ 0M +KN ^FN-Jxz2
$xK00G 0M \Gz,,JxzG $+*PJN, J2 ^+KN2, M0- z-�
-z2LJ2L +KN /N-FJ+, HJ2PG� L-z2+NP y� +KN
D-NNH z*+K0-J+JN,� [z)JP $xzKJGG z2P
>z2+Kz �z-FzH0*/J zG,0 /-0)JPNP )zG*�
zyGN G0LJ,+JxzG ,*//0-+ P*-J2L +KN XNGP +-J/
J+,NGM�
#KJ, -N,Nz-xK PN/N2PNP M*2PzFN2+zGG� 02

'-0MN,,0- 'z*G %JxKN2,� (K0 (z, J2,+-*�
FN2+zG J2 ,N++J2L */ +KN /-0INx+ z2P -N,0G)�
J2L +KN M*GG -z2LN 0M +NxK2JxzG J,,*N, J2)0G)NP
J2 xz--�J2L J+ 0*+� 'z*G $KN/KN-P1, Fz+K�
NFz+JxzG N�/N-+J,N (z, J2)zG*zyGN J2 KNG/J2L
*, (J+K PNxJFz+J02 z2P 0+KN- /-0xN,,N,
/-J0- +0 F0PNGGJ2L�

%NMN-N2uN,

^Fz2P-�� '�� �ptvo ?z \0G022N PN, =z�JN2, N+
GN '0-+J.*N PN, ^+KN6 2JN2,� � E0*JGGN, PN [NG�
/KN,� #0FN BB� #0/0L-z/KJN N+ ^-xKJ+Nx+*-N�[N
]0xxz-P� 'z-J,� E-z2xN�

]z-GN++z� ]�� w���o #KN <-JLJ2, 0M +KN D-NNH
^-xKJ+Nx+*-zG <-PN-,� � \zFy-JPLN "2J)N-,J+�
'-N,,� \zFy-JPLN� "@ z2P =N( �0-H� "$^�

D-*yN2� D�� �pqpo [z, �G+N,+N Fz-F0-2N !0�
G*+N2Hz/J+NGG� � B,+FJ++ vpo �s���rw�

D-*yN2� D�� �pp�o ^2M�2LN PN, >02*FN2+zG�
yz*, z*M =z�0,� � ]z*+NxK2JH PN- ^2+JHN�

C-,L� ^�C0dFz22 � 'KJGJ// )02 �zyN-2� ]N-�
GJ2� DN-Fz2�o sv�r��

D-*yN2� D�� w���o D-JNxKJ,xKN #NF/NG *2P
CNJGJL+�FN-� � t�^*V��CJ-FN-�>�2xKN2�DN-�
Fz2��

CNGGFz22� >� �\�� w��wo ?1^-xKJ+Nx+*-N L-N.*N
�� ?N, /-J2xJ/N, PN Gz x02,+-*x+J02� � 'Jxz-P�
'z-J,� E-z2xN�

>x=NNG� %� 3 ^,,0xJz+N,� w��wo %KJ20xN-0,� �
="%]$ F0PNGJ2L M0-  J2P0(,� !N-,J02 v��
",N-1, D*JPN� $Nz++GN� "$^�

<K2N,0-L� ^�� �ppso !0+J) 0PN- ^-xKJ+NH+*-�
,�*GN2� � $�*GN *2P DNy�GH� C-,L� Z��?�
$xK(z2P2N-� )02 �zyN-2� >zJ2� zF %KNJ2�
DN-Fz2�o vp�ur�

 JG,02 A02N,� >�� M0-+Kx0FJ2Lo DJM+, +0 +KN
D0P,� #KN x02xN/+J02 0M +NF/GN, z2P 0-PN-,
J2 z2xJN2+ D-NNxN� � �zGN "'� ?02P02� "@�

#KN0P0-N,x*� [�� �pq�o ?N xKz/J+Nz* J02J.*N
L-Nx� � Z,,zJ F020L-z/KJ.*N� 'z-J,� E-z2xN�

^PP-N,, 0M +KN ^*+K0-,o

[J/G��B2L�DN0-LCN-P+3>z-H JG,02 A02N,�
[N/z-+FN2+ M0- ^-xKJ+Nx+*-N 3 \J)JG Z2LJ2NN-�
J2L� "2J)N-,J+� 0M ]z+K� ]z+K ]^w r^�� "@�
N�FzJGo L�KN-P+OF�(�I02N,�yz+K�zx�*H�

>z2*,H-J/+ NJ2LN-NJxK+o Az2*z- w��q
^2LN20FFN2o >zJ w��q

tq�D�CN-P+ 3 >��JG,02 A02N,� $uw22J2L \2uJN2+ [*JGPJ2L Z0F/02N2+,
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