
���������
	���
���
�����������������
�	�������
�� 	!��"#����$���� 	���%

&('


�)+*-,/.10���.203)34


�05
 &36�7 *-.28 7

��9:. 7-;3<=6 , 6
6 4 &+> , 7-7?< )@,A0@BC.2* 7 ,/.1DE9F43DHG3DAD >I< 0 7�J 9 7-;3<
* <LK 43,A* <=>I< 0 7?6 9 J * 7-;3< $ J 8 7?J * J 9M� ; ,AD JN6-J B ;('

) <LO * <L< ,H0P
�B3B3DH, < )��Q. 7?;3<L> . 7 ,A8=.2D .20+)�� J2> B34 7 . 7 , J 0C.1D ��8L, < 0+8 <=6
,H0 7?;3< %�*?.2)343. 7?< � J DHD <=O2<�J 9
� ;3< ��03,HR < * 6 , 7!'SJ 9M	 JUT .


�4 O 4 6�7WVUX2X(Y

� ;3<L6 , 6�6 43B < *ZR[, 6-J * 6=\ �]* J 9 <=6Z6-J *��MD J *-,/.10S
W^C� J27 *-.
�]* J 9 <=6Z6-J *�%_* <=ONJ * ' �_^`�a.2* > ,H8 ; . < D



V

������������	
�

��4 > < *-,H8 .2D 6 , > 4+D/. 7 , J 0 J 9:. 7?>IJN6 B ;+< *-,H8 7 *-.20 6 B J * 7�� 8 ;+<=> , 6Z7 * ' B3* J 8 <L6-6-<L6 , 6 . 8 JN>
�
B34 7 . 7 , J 0C.1DAD ' ,H0 7?< 0 6 ,HR < B3* JN& D <=> ^:
 > .�� J * 7 . 6�� , 6�7-;3< ,A0 7-<=O *-. 7 , J 0 J 9 7?;+<�6Z7 ,�� 6�'�6�7?<L> 6

J 9 J *Z)3,A03.2* ' )3,�� < * < 0 7 ,A.2D <LK 43. 7 , J 0 6 ) <L6 8=*Z, & ,H0 O�7?;+< 8 ;3<=> ,A8=.2D 7 *-.20 6 9 J * > . 7 , J 0 6 ^ 	 7 , 6

7-;3< * < 9 J * <�J 9 ,A0 7?< * <=6�7 7?J ) < R < D J B 6Z7 ,�� 6ZJ DHR < * 6aT
; ,A8 ; 8 .10 & < ,A) < 0 7 , G < )@. 6 8LD JN6Z<�7?J J B 7 , �
> .2DE9 J *
. 7?>IJN6 B ;+< *-,H8_.2B3B3DH,A8=. 7 , J 0 6 ^

	!0 7?; , 6 7-;3<=6 , 6:T < .20C.2D '��L< .203) B3* J B JN6-< .�0 4 >W& < * J 9 > < 7?;3J ) 6��(& J27-; , > B3DA,H8=, 7 .203)
<�� B+DA,A8L, 7�� 6 43, 7 . & D < 9 J * 7?; , 6_7 . 6�� ^@
 7?;3<LJ * < 7 ,H8 .2D�.20C.1D '[6 , 6 J 9 7?;3< B3* J B JN6Z< ) >I<L7-;3J ) 6 , 6

O , R < 0 ^���B 7 , > .1D >I<L7-;3J ) 6 .2* < ,A) < 0 7 ,HG < ) R[,/.�.�DA.2* O2< 0 4 > & < * J 9 0 4 >I< *Z,A8 .1D <�� B < *Z, >I< 0 7?6 ^

 6-< 7�J 9 7-<=6Z7 B3* JN& D <=>I6 * < B+* <=6Z< 0 7 . 7 ,HR < 9 J * 7-;3< .2B3B3DH,A8=. 7 , J 0S, 6 B34 7�7-JNON< 7?;3< *�.103)@8 J ) < )

9 J * 7-; , 6 B+43*-B JN6-< ^

� ;3<�6�'[> & J DA,A8�B3* < B3* J 8 <L6-6ZJ *��_����� � ,H0 <L7 ,A8�B+* < B+* J 8 <=6Z6-J * ��, 6 ) < R < D J B < )@.103)PB3* <��
6Z< 0 7?< )"!#� ��� , 6 . & D <I7-JQ7 *?.20 6 D/. 7-< 8 ;3<=> ,A8=.2D <=K 4C. 7 , J 0 6 ,A0 7?J * < .2) ' 7?J *-430 6 , > 43D/. 7 , J 0

8 J ) < ^

� < R < *?.1DM.2)+)3, 7 , J 0C.1D , 6Z6 4 <L6 * < D/. 7?< ) 7?J . 7?>IJN6 B ;3< *Z,A8�0 4 >I< *Z,A8 .1D > J ) < DH,A0 O .1* < )3, 6$�
8L4 6-6Z< ) \ & J 4+03)C.2* ' 8 J 03)3, 7 , J 0 6 .203) 7?;3< B JN6-6 , & ,HDA, 7!'IJ 9 < DH, > ,A0C. 7 ,A0 O 7?;+< 6 B3DA, 7-7 ,A0 O < *-* J * 6 ^

� ; , 6 T J * � 8 J 0+8=DA4 6 ,HR < D ' 6Z;3JUT
6S7?; . 7 , > B3DA,H8=, 7 > < 7?;3J ) 6 8=.20 & < 4 6-< 9F43D�9 J *S.2,H*

K 4C.2DH, 7!'I>IJ ) < DA,H0 O ^:� J * <%� . > B3D <&��J 0 <�J 9 7?;+< 0 <LT D ' B3* J B JN6-< ) > < 7?;3J ) 6 � � J )C. 6(' ��, 6�� ,H0
7-;3< ���
��� � 	Z	 >IJ ) < D � . 6 9 . 6Z7 . 6 � 6Z6 . T , 7?;)'+*S6Z< 8 J 03) 6�7 , > < 6Z7-< B ^-, JUT < R < * � � J )C. 6 '
, 6 > 438 ;@> J * < .28L8=43*-. 7?< .203)@8=.20 & < .2B3B+DA, < ) 7?J .20 ' 8 ;+<=> ,A8 .1D > < 8 ; .203, 6->.� . 6 J B+B JN6Z< )
7-J � 6Z6 ./� .203)Q.20 'P<�� B+DA,A8L, 7 >I<L7-;3J )0� T
; ,A8 ; .2* < 4+0 6Z7 . & D <_J 0 > 4+D 7 ,HB ; . 6Z<�6Z'[6Z7-<=>I6 ^



�


 &36�7 *?.18 7 .2B3B3* J R < ) \
� ;3<=6 , 6
6 43B < *�R[, 6-J *

� , 7 D < .203)5) < BC.2* 7-> < 0 7

$�. 7?<


 &36�7 *?.18 7 .2B3B3* J R < ) \
� ;3<=6 , 6
6 43B < *�R[, 6-J *

� , 7 D < .203)5) < BC.2* 7-> < 0 7

$�. 7?<



���������
	���
���
�����������������
�	�������
�� 	!��"#����$���� 	���%

&('


�)+*-,/.10���.203)34


 7?;3<L6 , 6
6 4 &3> , 7-7-< )5,A0PBC.1* 7 ,A.2DE9F43D GCDAD > < 0 7aJ 9 7?;3<
* <LK 4+,A* <L> < 0 7?6 9 J * 7?;3< $ J 8 7-J * J 9M� ; ,AD JN6-J B ; ' ) <=O * <=< ,A0

�B3B3DA, < )Q��. 7-;3<=> . 7 ,A8 .1D .203)�� JN> B34 7 . 7 , J 0C.2D ��8=, < 038 <=6

,H0 7?;3< %�*?.2)343. 7?< � J DHD <=O2<�J 9
� ;3< ��03,HR < * 6 , 7!'SJ 9M	 JUT .


�4 O 4 6�7WVUX2X(Y

� ;3<L6 , 6�6 43B < *ZR[, 6-J * 6=\ �]* J 9 <=6Z6-J *��MD J *-,/.10S
W^`� J27 *-.

�]* J 9 <=6Z6-J *�%_* <=ONJ * ' �_^`�a.2* > ,H8 ; . < D



%�*?.2)343. 7?< � J DHD <LON<
� ;3< ��03,HR < * 6 , 7!'SJ 9M	 JUT .

	 JUT . ��, 7!' � 	 JUT .

�a���M� 	�� 	���
]�
� ����
������ ���M
��

� , ^ $ ^C��,�����	��

� ; , 6 , 6a7-J 8 < * 7 ,H9 ' 7?; . 7 7?;3< � ; ^ $ ^ 7?;3<L6 , 6
J 9


�)+*-,/.10���.203)34

; . 6 & <=< 0�.2B3B+* J R < ) &('S7?;+< � � . > ,A03,H0 O � JN>I> , 7-7-<=<
9 J * 7?;+<_7-;3<=6 , 6 * <LK 43,A* <=>I< 0 7 9 J * 7?;3<
$ J 8 7?J * J 9:� ; ,HD JN6ZJ B ;(' ) <LO * <L< ,A0

�B3B+DA, < )5��. 7-;3<=> . 7 ,H8 .2D .203)Q� JN> B34 7 . 7 , J 0C.2D �[8=, < 038 <L6
. 7 7?;+< 
�4 O 4 6�7 VUXNX(Y O *-.2)34C. 7 , J 0E^

� ;+<=6 , 6 8 JN>I> , 7-7-<=<2\
� ;3<=6 , 6
6 43B < *�R[, 6-J *

� ;3<=6 , 6
6 43B < *�R[, 6-J *

� <=> & < *

� <=> & < *

� <=> & < *



� J >W' 9 . > ,HD '

,H,



� 	��������	��

������

�/� �

� ; , 6 T J * ��T . 6 6 43B3B J * 7?< ) ,A0�BC.2* 7 &('�O *?.20 7?6 9F* JN> $_�_� � $������ % * � � X�� ����� V������ � �
��
���
 � ��
�%
��� � � � � �a.20+) 7?;+< � < 0 7-< *
9 J *�%_D JN& .2D .203)�� <=O , J 0C.1D �]0 R[,H* J 0 >I< 0 7 .2D � <��
6Z< .2*Z8 ; ^

	 T .20 7
7?J 7?; .10 � 7?J 6Z< R < *?.2D B <=J B+D <�T
;3JI; . R < > .2) <�7?; , 6 B JN6-6 , & D < ^:� J > ' .2)+R[, �
6ZJ * 6�� B3* J 9 <=6Z6-J *��MD J *Z,/.205� J27 *-.S.203)�B+* J 9 <L6-6-J *�%�* <=O2J * ' �a.2* > ,H8 ; . < D ^ � JS>W' 8 J DHD < . O 4 <L6
.20+) 8 J&� T J * �1< * 6 ��.2D < *-,H4 $�. > ,/.20 � �Q,A* < DA. $�. > ,A.20 � � .24+* < 0 7�� . '+� � .20 � < * T < * � ��.2.2* 7-< 0
R1.20Q� J�J 0 � �]) T ,A0���B <=< �!�2J+�1<�" D JN>.� �
,A8 ; .2*Z)@
�*-0+) 7 � ��. ;3<=6Z; � ; .2)303, 6�� � ; 430 O � J 0 O �
� , � ,A0 O � ;+< 0 �!� .20 < �C*?.10 � ^

��B < 8L,/.2D 7?;3J 4 ON;(7?6]ONJ�7-J�>W' T , 9 < � J *Z,A0C.�9 J * ;3< *]4+03) < * 6Z7 .203)3,H0 O �(< 0+8 J 43*-. ON<L> < 0 7��
6 43B3B J * 7 .203) .&� < 8 7 , J 0 � .203) 7-J�>W' )C.24 ON;(7?< * 
�03)+* <=< . � 9 J * O ,HR[,H0 O .�B343*ZB JN6Z<�7?J .2DAD 7-; , 6 ^

,A,H,



������������	
�

��4 > < *-,H8 .2D 6 , > 4+D/. 7 , J 0 J 9:. 7?>IJN6 B ;+< *-,H8 7 *-.20 6 B J * 7�� 8 ;+<=> , 6Z7 * ' B3* J 8 <L6-6-<L6 , 6 . 8 JN>
�
B34 7 . 7 , J 0C.1DAD ' ,H0 7?< 0 6 ,HR < B3* JN& D <=> ^:
 > .�� J * 7 . 6�� , 6�7-;3< ,A0 7-<=O *-. 7 , J 0 J 9 7?;+<�6Z7 ,�� 6�'�6�7?<L> 6

J 9 J *Z)3,A03.2* ' )3,�� < * < 0 7 ,A.2D <LK 43. 7 , J 0 6 ) <L6 8=*Z, & ,H0 O�7?;+< 8 ;3<=> ,A8=.2D 7 *-.20 6 9 J * > . 7 , J 0 6 ^ 	 7 , 6

7-;3< * < 9 J * <�J 9 ,A0 7?< * <=6�7 7?J ) < R < D J B 6Z7 ,�� 6ZJ DHR < * 6aT
; ,A8 ; 8 .10 & < ,A) < 0 7 , G < )@. 6 8LD JN6Z<�7?J J B 7 , �
> .2DE9 J *
. 7?>IJN6 B ;+< *-,H8_.2B3B3DH,A8=. 7 , J 0 6 ^

	!0 7?; , 6 7-;3<=6 , 6:T < .20C.2D '��L< .203) B3* J B JN6-< .�0 4 >W& < * J 9 > < 7?;3J ) 6��(& J27-; , > B3DA,H8=, 7 .203)
<�� B+DA,A8L, 7�� 6 43, 7 . & D < 9 J * 7?; , 6_7 . 6�� ^@
 7?;3<LJ * < 7 ,H8 .2D�.20C.1D '[6 , 6 J 9 7?;3< B3* J B JN6Z< ) >I<L7-;3J ) 6 , 6

O , R < 0 ^���B 7 , > .1D >I<L7-;3J ) 6 .2* < ,A) < 0 7 ,HG < ) R[,/.�.�DA.2* O2< 0 4 > & < * J 9 0 4 >I< *Z,A8 .1D <�� B < *Z, >I< 0 7?6 ^

 6-< 7�J 9 7-<=6Z7 B3* JN& D <=>I6 * < B+* <=6Z< 0 7 . 7 ,HR < 9 J * 7-;3< .2B3B3DH,A8=. 7 , J 0S, 6 B34 7�7-JNON< 7?;3< *�.103)@8 J ) < )

9 J * 7-; , 6 B+43*-B JN6-< ^

� ;3<�6�'[> & J DA,A8�B3* < B3* J 8 <L6-6ZJ *��_����� � ,H0 <L7 ,A8�B+* < B+* J 8 <=6Z6-J * ��, 6 ) < R < D J B < )@.103)PB3* <��
6Z< 0 7?< )"!#� ��� , 6 . & D <I7-JQ7 *?.20 6 D/. 7-< 8 ;3<=> ,A8=.2D <=K 4C. 7 , J 0 6 ,A0 7?J * < .2) ' 7?J *-430 6 , > 43D/. 7 , J 0

8 J ) < ^

� < R < *?.1DM.2)+)3, 7 , J 0C.1D , 6Z6 4 <L6 * < D/. 7?< ) 7?J . 7?>IJN6 B ;3< *Z,A8�0 4 >I< *Z,A8 .1D > J ) < DH,A0 O .1* < )3, 6$�
8L4 6-6Z< ) \ & J 4+03)C.2* ' 8 J 03)3, 7 , J 0 6 .203) 7?;3< B JN6-6 , & ,HDA, 7!'IJ 9 < DH, > ,A0C. 7 ,A0 O 7?;+< 6 B3DA, 7-7 ,A0 O < *-* J * 6 ^

� ; , 6 T J * � 8 J 0+8=DA4 6 ,HR < D ' 6Z;3JUT
6S7?; . 7 , > B3DA,H8=, 7 > < 7?;3J ) 6 8=.20 & < 4 6-< 9F43D�9 J *S.2,H*

K 4C.2DH, 7!'I>IJ ) < DA,H0 O ^:� J * <%� . > B3D <&��J 0 <�J 9 7?;+< 0 <LT D ' B3* J B JN6-< ) > < 7?;3J ) 6 � � J )C. 6(' ��, 6�� ,H0
7-;3< ���
��� � 	Z	 >IJ ) < D � . 6 9 . 6Z7 . 6 � 6Z6 . T , 7?;)'+*S6Z< 8 J 03) 6�7 , > < 6Z7-< B ^-, JUT < R < * � � J )C. 6 '
, 6 > 438 ;@> J * < .28L8=43*-. 7?< .203)@8=.20 & < .2B3B+DA, < ) 7?J .20 ' 8 ;+<=> ,A8 .1D > < 8 ; .203, 6->.� . 6 J B+B JN6Z< )
7-J � 6Z6 ./� .203)Q.20 'P<�� B+DA,A8L, 7 >I<L7-;3J )0� T
; ,A8 ; .2* < 4+0 6Z7 . & D <_J 0 > 4+D 7 ,HB ; . 6Z<�6Z'[6Z7-<=>I6 ^

,HR



� ��� ��
 � � 	 � � ��
 � � �

� . ON<

� 	���� �_��� 
 " � ��� ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ , �
� 	���� �_� �M	�%_������� ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � ,
� ,�
����
���

V ^ 	����
�a�_$������ 	���� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V

V ^ V ��R < *ZR[, < T J 9M.2,A* K 4C.1DA, 7!' > J ) < DA,A0 O ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V
V ^ � � & � < 8 7 , R <=6�J 9 7?; , 6a7?;3<L6 , 6 ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ '
V ^ ' �]* JN& D <=> 6Z7 . 7?<L> < 0 7 ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ �
V ^ � ��. 6Z6 .28 7 , J 0 � ,A0 < 7 ,H8 6 ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ X

V ^ � ^ V � JN6 , 7 , R[, 7!' ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ VNV
V ^ � ^ � � J 0 6-< *ZR1. 7 , J 0 J 9 > . 6Z6 ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ VNV

V ^ � � < R[, < T J 9 7?;3< DH, 7?< *?. 7 43* < ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �

V ^ � � ;3<L6 , 6
J * O .203, � . 7 , J 0 ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �

� ^ ������� 	���	!� ���]��,���$_� ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �

� ^ V 	!0 7 * J )34+8 7 , J 0 ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �
� ^ � 	!) < . J 9 <%� B3DH,A8L, 7 0 <=6-6 ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �
� ^ ' �]D/.2,H0 � $

�� � .20+)Q, 7?< *-. 7?< )Q� 6Z6 . ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V Y
� ^ � � 6-6 .I, 6 .20 <%� B J 0 < 0 7 ,A.2DAD '

G 7Z7?< ) >I<L7?;+J )�^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ VUX
� ^ � � �[7 *?.1B J DA. 7 , J 0P.2D ONJ *Z, 7?;+> 6

& . 6Z< ) J 0�� 6Z6 . ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � V
� ^ � � ;3< * < )3438 < ) 6�'[6Z7?<L> J 9:.

6 ,H0 O 43DA.2*aB < * 7 43* & . 7 , J 0@B3* J2& D <L> ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � '
� ^ Y � J 0(R < * ON< 038 < J 9:� 6Z6 . 9 J * 7?;+<

6 ,H0 O 43DA.2*aB < * 7 43* & . 7 , J 0@B3* J2& D <L> ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ' �

� ^ � $ <=6 8=*Z,AB 7 , J 0 J 9 7?;+<_7-<=6�7 B3* JN& D <=> ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ 'NX
� ^ X ��4 > < *-,A8=.2D * <=6 4+D 7?6 ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � *
� ^ V * � 4 > B3,A0 O ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � �
� ^ VNV � 7?;3< * > < 7?;3J ) 6 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � �

� ^ VNV ^ V � T�JN6�7?< B ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � �
� ^ VNV ^ � � ;3<=>I<=K ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � �
� ^ VNV ^ ' ��� ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ �(X
� ^ VNV ^ � � & ,#^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ��V

� ^ V � � J 038LDA43)+,A0 O * <L> .1* � 6 ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ��V

R



' ^ 	������ 	���	!� ���]��,���$_� ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � '
' ^ V 	!0 7 * J )34+8 7 , J 0 ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � '
' ^ � 
 & J 4 7 B+,HR J17 ,A0 O ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � �
' ^ ' ��B < 8L, <=6
J *Z) < *Z,A0 O ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ �NY
' ^ � 
�0 < R1.2DH4C. 7 , J 0 J 9:)3,�� < * < 0 7

6 B3.2* 6Z< 6 4 & * J 4 7 ,H0 <=6 ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � *
' ^ � ^ V � <L6Z7�6Z'[6Z7-<=>I6 ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � *
' ^ � ^ � � <L6Z7�> < 7?;3J ) J D JNO2' ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � V
' ^ � ^ ' � ;3J * 7 ) <=6 8=*-,HB 7 , J 0 J 9

DA,A0 < .2* 6�'[6Z7?<L> 6-J D R < * 6
7?<=6�7?< ) ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � '
' ^ � ^ � � <L6 43D 7?6 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � Y
' ^ � ^ � 	!0 7-<=O *-. 7?J * 6 4 6-< ) ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ Y�V
' ^ � ^ � � <L6Z7 B3* JN& D <=>I6 ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ Y�V

' ^ � ��4 > < *-,A8=.2D * <=6 4+D 7?6 ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ Y '
' ^ � � J 038LDA4 6 , J 0 6 J 0 6 BC.2* 6 , 7!' 7 * < . 7?>I< 0 7 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ Y2X
' ^ Y � JN6-< 0 & * J 8 �P> < 7?;3J ) 6 ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ Y2X

' ^ Y ^ V � ;3< ,A0 7?<LO *?. 7 , J 0S9 J * > 43DA. ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � �

' ^ Y ^ � � < )3438=,H0 O 8 JN> B34 7 . 7 , J 0C.2D 8 JN6�7?6 ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ���
' ^ Y ^ ' � 7?< B 6 , �=< 8 J 0 7 * J D ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � �
' ^ Y ^ � � J 0 6 , 6Z7-< 038 ' .203) 6Z7 . & ,ADH, 7!' ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ �(Y
' ^ Y ^ � � <LT > < 7?;3J ) 6 �

� J )C. 6(' .103)�� JN6(' ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ X��
' ^ � � 7?;3< * > < 7?;3J ) 6 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ X �

' ^ � ^ V ���_$�� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ X �
' ^ � ^ � � �+�_$���� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ X(Y
' ^ � ^ ' �+$�	�� � � ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ X(Y
' ^ � ^ � � ��$�
�� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ X(Y
' ^ � ^ � � �_� � ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ X��
' ^ � ^ � �+����� ��� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ X��

� ^ " ����� ,��Q
�� � ��� � " � �����

���$ ���������
	���
������ ��������� ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V *+*
� ^ V 	!0 7 * J )3438 7 , J 0 ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V *+*
� ^ � � ;3<_& < 038 ;3> .2* � B3* JN& D <=>I6 ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V *+V

� ^ � ^ V ��* JN& D <=>����N\ ��� �P>IJ ) < D ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V *��
� ^ � ^ � ��* JN& D <=>����3\ �����3���_% >IJ ) < D ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V *��
� ^ � ^ ' ��* JN& D <=>I6�� .203)	� \ � " � � 	 � >IJ ) < D�^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V * �
� ^ � ^ � ��* JN& D <=>I6�
 .203)
� \ 
�� >IJ ) < D ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V * �
� ^ � ^ � ��* JN& D <=>��`\C6�7 *?. 7?JN6 B ;3< *Z,A8 >IJ ) < D�^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V *(Y
� ^ � ^ � ��* JN& D <=>��C\ . K 4 <LJ 4 6�> J ) < D ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V *NX

� ^ ' � < 7 43B J 9 <%� B < *-, > < 0 7-6 ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V2V �
� ^ ' ^ V ��B3DA, 7-7 ,A0 O ,H0 7?< *�R1.2D�^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V2V Y
� ^ ' ^ � � > , 6Z6 , J 0 6 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V2V Y
� ^ ' ^ ' � 7?<L< *-,H0 O BC.2*-. > < 7?< * 6 ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V2V��
� ^ ' ^ � 
�8=8L43*?.18 ' ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V2VUX
� ^ ' ^ � � , > ,A0 O ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � *
� ^ ' ^ � � < .28 7 , J 0@8 J[<�� 8L, < 0 7-6 ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � V

R�,



� ^ � � <=6 4+D 7?6 � BC.1* 7_V ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � V
� ^ � ^ V ��* JN& D <=>��`\ �����+���_% > J ) < D ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � V
� ^ � ^ � ��* JN& D <=>I6�� .203)	� \ � " � � 	 � >IJ ) < D�^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � �

� ^ � ^ ' ��* JN& D <=>I6�
 .203)
� \ 
�� >IJ ) < D ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � '
� ^ � ^ � ��* JN& D <=>��`\C6�7 *?. 7?JN6 B ;3< *Z,A8 >IJ ) < D�^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � Y
� ^ � ^ � ��* JN& D <=>��C\ . K 4 <LJ 4 6�> J ) < D ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � Y

� ^ � � <=6 4+D 7?6 � BC.1* 7 � ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V '+V
� ^ � ^ V ��* JN& D <=>��`\ ��� �P>IJ ) < D ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V '+V
� ^ � ^ � ��* JN& D <=>I6�� .203)	� \ � " � � 	 � >IJ ) < D�^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V ' �

� ^ � ^ ' ��* JN& D <=>I6�
 .203)
� \ 
�� >IJ ) < D ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V '��
� ^ � ^ � ��* JN& D <=>��`\C6�7 *?. 7?JN6 B ;3< *Z,A8 >IJ ) < D�^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V ' �
� ^ � ^ � ��* JN& D <=>��C\ . K 4 <LJ 4 6�> J ) < D ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V 'NX

� ^ � ��R < *?.2DHD 8 J 0+8=DA4 6 , J 0 6 .203)@* <L> .2* � 6 ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V 'NX
� ^ �_��� � 

�����_�Q
]� 	�� %_��������
]� 	���� ��� ��	������ 	�� � ����
]� 	��_��� V � �

� ^ V 	!0 7 * J )34+8 7 , J 0 ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � �
� ^ � � ;3< � ,A0 < 7 ,H8 <=K 4C. 7 , J 0 6 ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �(X
� ^ ' � J26-6 , & D < , > B+D <=>I< 0 7 . 7 , J 0 6 7-J

6-J DHR <�7-;3< � ,H0 <L7 ,A8�B3* JN& D <=> ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V���V
� ^ � � 6Z< * R[, < T ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V�� �

� ^ � ^ V � ;3< 8 ;3<=> ,A8=.2D > J ) < D ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V�� '
� ^ � ^ � � ;3< ,A0 7?<LO *?. 7-J * ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V��NY
� ^ � ^ ' � ;3< )3*-, R < * ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V��NY

� ^ � �_��� 8 .2B3. & ,ADH, 7 , <=6 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V����
� ^ � �_��� 8 JN> .203)@DA.20 O 4C. ON< ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � V
� ^ Y �_��� )C. 7 . 6�7 *Z438 7 43* <L6 ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ VUY *
� ^ � � 7?;3< *
B J ,H0 7?6 ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ VUY '

�+^ ����� 
]�
��$ �����]	�� � ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ VUY �

�+^ V 	!0 7 * J )34+8 7 , J 0 ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ VUY �
�+^ � � J 0 6 , 6�7?< 0 7�& J 4303)C.1* ' R1.2DH4 <=6 ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ VUY �
�+^ ' , JUT .28=8L43*?. 7-<_6-;3J 4+DA) 7?;3<

& J 4303)C.1* ' 8 J 03)3, 7 , J 0 6a& < ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ VUY��
�+^ � 
�0 <%� . > B3D < ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ VUY �
�+^ � $�,A* < 8 7 , J 0C.2D 6 B3DH, 7-7 ,A0 O ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ VUYNY
�+^ � ��4 > < *-,A8=.2D <�� . > B3D < ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �+*
�+^ Y 	 > BC.28 7
J 9 7-;3< 0 J 03DH,A0 < .2* 7?< * >I6

J 0 & J 4303)C.1* ' 8 J 03)3, 7 , J 0 6 ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �+'
�+^ � � �[7?< 0+) < )QDA,A0 < .2*Z, �=< )@.2D 7-< *Z0C. 7 ,H0 O

)3,H* < 8 7 , J 0P, > B3DA,H8=, 7�>I<L7-;3J ) 6 ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � �
�+^ X � ;3<_>I<L7?;+J ) 6 ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � �
�+^ V * � J 0 6Z< *�R2. 7 , J 05B+* J B < * 7 , <L6 ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �(Y
�+^ VNV 	 > B3DA,H8=, 7#��<%� B3DH,A8=, 7 ��� 
�$�	�^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V ���

�+^ VNV ^ V � � . > B3D <2\ � ��$ .2)+R < 8 7 , J 0 � * < .28 7 , J 0 ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �NX
�+^ V � "�< 0 < G 7-6 9 J *
. 7?>IJN6 B ;3< *Z,A8 >IJ ) < DA,H0 O ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �NX
�+^ V ' 
 & J 4 7
6�7 . & ,ADA, 7!' ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V X+*

R[,A,



Y ^ � �����a� ���[	��_��� ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V X �

Y ^ V ��4 >I> .2* ' .203)58 J 0+8=DA4+)3,A0 O * <=> .2* � 6 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V X �

Y ^ � �C4 7 4+* < * <L6-< .2*-8 ; ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V X �


���������$�	 �


 ^ � ,����Q	���
�� ����� ,�
���	��3��� ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V X��


W^ V � ;3< � " � � 	 � >I< 8 ; .203, 6Z> ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V X��

W^ � � ;3< � D JU' ) � 
 7 � ,H0 6-J 0 � � 43* > .1030 > < 8 ; .203, 6-> ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � *+'

W^ ' � ;3< ��� �P>IJ ) < D ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � VNV

W^ � � ;3<_6Z7 *?. 7-JN6 B ;3< *Z,A8 > J ) < D ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � V '

W^ � � ;3< . K 4 <LJ 4 6�> J ) < D ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � V Y

�����:���������a��� ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � � �

R[,A,H,



�����"� � � � ��� � 
-�
� . & D < � . ON<

' ^ V � <=6 4+D 7 ,H0 O GCDHD � ,A0 6 � 0 4 > & < * J 9 0 J 0 � �L< * JN6 .19 7?< *P.20 ,A0 � B3DA.28 < 9 .28 7-J *-, � . �
7 , J 00��9 J * 7?;3< )3,�� < * < 0 7 * <=J *Z) < *Z,A0 ON6 .20C.2D ' �=< )E^�� ;3<I7?<=6�7 B3* JN& D <L> 6 .2* <
)3, 6 8=4 6-6-< )�,H0 6Z< 8 7 , J 0 � ^ �+^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � V

' ^ � � J ) < D�
W^ � , >I<=6 B < * 8 .2DHD � V *����P6-< 8 J 0+) 6 � 9 J * )3,�� < * < 0 7P6ZJ DHR < * 6PJ 0 .
,�� � � � 
 X+* *+*��NY '�� T , 7?; V � * � ��
�� > .28 ; ,H0 < ^��-$����
	I, 6
7?;3< 7 , > <
9 J * J 0 < ) < 8 JN> B JN6 , 7 , J 0 � �?�3����	 7-;3<�7 , > < 9 J * J 0 <�& .18 � T .2*Z) � 9 J * T .1*-)
6 4 &36Z7 , 7 4 7 , J 0�.20+)�� V $�
 Y ��	 7-;3<_7 , >I< 9 J * J 0 < ) < 8 JN> B J26 , 7 , J 0 � 9 J DAD JUT�< )
&('P6-< R < 0 & .28 �(T .2*-) � 9 J * T .2*Z) 6 4 &36Z7 , 7 4 7 , J 0 6 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ � X

' ^ ' � J ) < D " ^a� , > <L6 B < *S8=.2DAD � V * ��� 6Z< 8 J 03) 6 �S9 J * )3,�� < * < 0 7P6ZJ DHR < * 6PJ 0 .
,�� � � � 
 X+* *+*��NY '�� T , 7?; V � * � ��
�� > .28 ; ,H0 < ^��-$����
	I, 6
7?;3< 7 , > <
9 J * J 0 < ) < 8 JN> B JN6 , 7 , J 0 � �?�3����	 7-;3<�7 , > < 9 J * J 0 <�& .18 � T .2*Z) � 9 J * T .1*-)
6 4 &36Z7 , 7 4 7 , J 0�.20+)�� V $�
 Y ��	 7-;3<_7 , >I< 9 J * J 0 < ) < 8 JN> B J26 , 7 , J 0 � 9 J DAD JUT�< )
&('P6-< R < 0 & .28 �(T .2*-) � 9 J * T .2*Z) 6 4 &36Z7 , 7 4 7 , J 0 6 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ Y *

' ^ � 	!03, 7 ,/.1DE8 J 038 < 0 7 *?. 7 , J 0 6 9 J * 6Z7 *-. 7?J26 B ;3< *-,H8 >IJ ) < D 
 ^S^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ Y �

' ^ � 	!03, 7 ,/.1DE8 J 038 < 0 7 *?. 7 , J 0 6 .103) ;3J 43*ZD ' ,H0 � < 8 7 , J 0 6 9 J * 7 * J B JN6 B ;3< *Z,A8 > J ) < D " ^ Y �

' ^ � 
�R < *-. ON<_6 B <=< ) � 43B 6�JN&�7 .2,H0 < ) ^_^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ Y��

' ^ Y ��.2DH4 <=6 J 9���9 J *
� � 6Z7 . & ,ADH, 7!' ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ X �

� ^ V � ;3< )3, > < 0 6 , J 0 J 9 7?;3<�7?<L6Z7 B3* JN& D <L> 6��+7?;+< 0 4 >W& < * J 9M0 J 0 �=< * J[<=6 ,A0 7?;+<
� .28 JN& ,/.10 > . 7 *-, � � .103) 7-;3< 0[4 > & < * J 9 0 J 0 �=< * J[<=6 ,A0 7?;3< � < T 7?J 0 > . 7 *-, �
.19 7-< * 7?;3< � � 9 .28 7-J *-, � . 7 , J 0E^5� ;+< )3,�� < * < 0+8 <S& <L7!T <=< 0 7-;3< 0 4 >W& < * 6 ,H0
7?;+<_7-; ,A*Z)5.203) 6-< 8 J 03)Q* JUT , 6a7?;3< GCDHD � ,A0 ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V *+'

� ^ � $�, 6�7 *Z, & 4 7 , J 0 J 9�* < .2D
BC.2* 7 J 9 7-;3<�6 B < 8 7 *-4 > J 9 7-;3<�� .18 JN& ,A.20 9 J * ��� �
�3���_% B+* JN& D <=>�� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V * �

� ^ ' $�, 6�7 *Z, & 4 7 , J 0 J 9 * < .2D3BC.1* 7]J 9 7-;3< 6 B < 8 7 *Z4 >#J 9 7?;+< � .28 J2& ,/.20 9 J *]� " � � 	 �
B3* JN& D <L> 6�� .203) �C^�^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V * �

� ^ � $�, 6�7 *Z, & 4 7 , J 0 J 9W* < .2D�B3.2* 7@J 9 7?;3< 6 B < 8 7 *Z4 > J 9 7?;3< � .28 JN& ,A.20 9 J *P
��
B3* JN& D <L> 6�
 .203) � ^�^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V *(Y

� ^ � 	!03, 7 ,/.1D(8 J 038 < 0 7 *-. 7 , J 0 6 .203) ;+J 43*-D ' <=> , 6-6 , J 0 6 9 J * 7-;3< 7 * J B JN6 B ;3< *Z,A8�B+* JN&��
D <L> 6 �0� � ��
 .203) � ^���������������.203)��! ��"���#� �[T
; ,A8 ; .2* <�7 * < . 7-< )P,H03) < B < 0 �
) < 0 7 D ' ,H0Q� " � � 	 � � .2* < DH4 > B < )@. 6%$�& �('*),+.-0/21 ,A0 7-;3< 
�� >IJ ) < D ^E^ ^ ^ V *��

, �



� ^ � � ;('�6 ,A8=.2D 8 J 0+)3, 7 , J 0 6 9 J * 7?;3<�7 * J B JN6 B ;+< *-,H8�B3* J2& D <L> 6��0� � � 
 .203) � ^ ^ ^ V *NX
� ^ Y 	!03, 7 ,/.1D�8 J 038 < 0 7 *?. 7 , J 0 6 .103) B ; '[6 ,A8 .1D�8 J 03)3, 7 , J 0 6 9 J * 7-;3<@6Z7 *-. 7?J26 B ;3< *-,H8

B3* JN& D <L>�� ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V2V *
� ^ � $�, 6�7 *Z, & 4 7 , J 0 J 9W* < .2D�BC.2* 75J 9 7?;+< 6 B < 8 7 *-4 > J 9 7?;+< � .18 JN& ,A.20 9 J * 7?;+<

6Z7 *?. 7-JN6 B ;3< *Z,A8_B3* J2& D <L>�� ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V2VNV

� ^ X $�, 6�7 *Z, & 4 7 , J 0 J 9W* < .2D�BC.2* 75J 9 7?;+< 6 B < 8 7 *-4 > J 9 7?;+< � .18 JN& ,A.20 9 J * 7?;+<
. K 4 <LJ 4 6 B3* J2& D <L> � ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V2V �

� ^ V * 	!03, 7 ,/.1DE8 J 038 < 0 7 *?. 7 , J 0 6 .103) <=> , 6-6 , J 0 6 9 J * 7?;3< . K 4 <LJ 4 6 B3* J2& D <L>�� ^3^ ^ ^ V2V '
� ^ VNV � ;3<�7 , > ,H0 O J 9M) < )+,A8 . 7?< )5,A0 7-<=O *-. 7?J * 6 J 0 7?<=6�7 B3* JN& D <=>�� ^C� ;+< DA. 6Z7 8 J D �

4 > 0 * < B3* <=6-< 0 7?6 7?;3<�<=6Z7 , > . 7?< )P�a��� 7 , >I< 0 <L< ) < ) 7?J 8 JN> B+D <L7-<�7-;3< G3R <
)C. '[6
6 , > 43D/. 7 , J 0E^:^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V '+*

� ^ V � � ;3< R2.1DA4 <L6WJ 9�������� 9 J * T
; ,A8 ; 7-;3< 8 J ) <L6W< , 7?;+< * & * < . � ) J T 0 J * O , R < .
6-J DA4 7 , J 0 T , 7?;@> J * <�7?; .20 V *+*	� * < D/. 7 ,HR <�< *-* J *�� 0 <=O . 7 ,HR <�

� $ � ^�^ ^ ^ V � Y

� ^ V � ;3J27-J 8 ;3<L> ,H8 .2D 6->IJNO > < 8 ; .203, 6-> ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V�� *
� ^ � $�,�� < * < 0 7
6->IJNO 6 8 < 0C.1*-, J26 ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V�� *

�



�����"� � � � ������� 
��
�M, O 43* < � . ON<

� ^ V � J * �+� B+* < 8L, 6 , J 0 )3,A. O *?. > 9 J * � " � � 	 � ^��]D/.2,H0 � 6Z6 . � 6-J DH,A) T , 7-; ����	 � �
$

�� � 6-6 . � 6ZJ DA,H) T , 7?; � � 	 � � 	 7-< *-. 7?< ) � 6-6 . � 6ZJ DA,H) T , 7?; � J 	 � � � ;3<=>I<=K
� )3. 6-;�� ) J27-6 T , 7?; � � 	 � � � �[7 *?.2B J D/. 7?< ) � 6-6 . � )C. 6Z;3< ) T , 7-; � � 	 � � � '[> �
>I<L7 *Z,A8Q� 6-6 . � )C. 6Z;3< ) T , 7?; � J 	 � � � T�J26Z7?< B � ) J17-7?< ) T , 7-; � � 	 � � � J ) <
� ) J27-7-< ) T , 7?; � J 	 � � .103)Q��BC.2* 6-< � J ) < �F) J27Z7?< ) T , 7-; ����	 � ^ ^ ^_^ ^ ^ ^ ^ ���

' ^ V � J ) < DC
 ^ � J * �+� B3* < 8=, 6 , J 0 )3,/. O *?. > ^ 
 * <=6Z7 .2* 7�T . 6 8=.2*-*Z, < ) < .28 ;�V�;3J 4+*
� 4+B3B < * )3,/. O *?. > � .103) < .28 ; V � > ,A0 4 7?<L6 � D JUT�< * )3,/. O *?. > � ^:��BC.2* 6-< � J ) <
� 6ZJ DA,H)0� � � J ) < � 6-J DA,A) T , 7-; ����	 � � � 6-J ) <=6 � 6-J DH,A) T , 7-; � �(	 � � ��B3.2* 6Z< � J )C. 6
� )3. 6-; � ) J27?6 � � � J )C. 6 � )C. 6Z; � ) J17?6�T , 7?; ����	 � � �[BC.2* 6Z< ��)3,H* � � �F)C. 6-;+< )0� �
��)3,H* � � � )C. 6Z;3< ) T , 7-; ����	 � � � 6-6 . � ) J17?6_T , 7?; � � 	 ��.203) � ;3<L> <LK �F) J27-6
T , 7-; � J 	 � ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ �+*

' ^ � � J ) < D " ^�� J * � � B3* < 8=, 6 , J 0 )3,A. O *-. > ^ 
 * <=6�7 .2* 7 T . 6 8 .2*Z*-, < ) < .28 ;�V�;3J 4+*
� 4+B3B < * )3,/. O *?. > � .103) < .28 ; V � > ,A0 4 7?<L6 � D JUT�< * )3,/. O *?. > � ^:��BC.2* 6-< � J ) <
� 6ZJ DA,H)0� � � J ) < � 6-J DA,A) T , 7-; ����	 � � � 6-J ) <=6 � 6-J DH,A) T , 7-; � �(	 � � ��B3.2* 6Z< � J )C. 6
� )3. 6-; � ) J27?6 � � � J )C. 6 � )C. 6Z; � ) J17?6�T , 7?; ����	 � � �[BC.2* 6Z< ��)3,H* � � �F)C. 6-;+< )0� �
��)3,H* � � � )C. 6Z;3< ) T , 7-; ����	 � � � 6-6 . � ) J17?6_T , 7?; � � 	 ��.203) � ;3<L> <LK �F) J27-6
T , 7-; � J 	 � ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ �+V

� ^ V � J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. > 9 J * 7-<=6�7 B3* JN& D <=> � � �����+���_%-� \ � T JN6�7?< BI� < , �
) < D�� )C. 6Z;3< ) � � � T�JN6�7?< B � .28 JN& ,�� )3. 6-;3< ) T , 7?; � �(	 � � � 6-6 . �F) J27-6 � � � � �
7 *-.2B J D/. 7-< )I� 6-6 . �F) J27-6�T , 7?; � �(	 � � �]� �F) J27?6]T , 7?; ����	 � � � ;3<=>I<=K �F)C. 6-; �
) J27-6 � � ��BC.2* 6-< � J ) < � 6ZJ DA,H)0� � ��BC.2* 6-< �[)3,A* � � � 6-J DA,A) T , 7?; ����	 � � �[BC.2* 6Z<
� J )C. 6 � 6-J DA,A) T , 7?; � � 	 � .203)5� 6-J ) <L6 � 6-J DH,A) T , 7-; � ��	 � ^S^ ^ ^ ^_^ ^ ^ ^ ^ V � �

� ^ � � J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. > 9 J * 7?<L6Z7 B3* JN& D <=>I6 � .203) � � � " � � 	 � � \ � ;3<
43B3B < *�BC.2,A* J 9�)3,/. O *?. >I6 8 J *Z* <=6 B J 03) 7?J B3* JN& D <L> � .203) 7-;3< D J T < *�BC.2,A*
7?J B3* JN& D <=> �C^2� T JN6Z7-< B � < ,H) < D"� )C. 6-;3< )0� � � T JN6Z7-< B � .28 J2& ,��F)C. 6-;+< ) T , 7-;
� �(	 � � � 6-6 . �F) J27?6 � � � ��7 *?.2B J DA. 7?< )P� 6-6 . � ) J27?6�T , 7-; � �(	 � � �]� �F) J27?6�T , 7-;
����	 ��� ;3<=>I<=K � )C. 6Z;�� ) J27?6 � � ��B3.2* 6Z< � J ) < � 6-J DH,A)0� � ��B3.2* 6Z< ��)3,A* � � � 6-J DA,A)
T , 7-; ����	 � � ��BC.2* 6-< � J )C. 6 � 6-J DH,A) T , 7-; � � 	 �a.203)Q� 6-J ) <=6 � 6ZJ DA,H) T , 7-; � �(	 � ^ V � �

� ^ ' � J * �+� B+* < 8L, 6 , J 0Q)3,/. O *?. > 9 J * 7?<L6Z7 B+* JN& D <=>I6 
 .203) � �F
�� � \ � ;3< 43B+B < *
BC.2,H* J 9 )3,/. O *?. >I6 8 J *Z* <=6 B J 03) 7?J�7-<=6�7 B3* JN& D <L> 
 � T
; ,AD < D JUT�< *WBC.2,H* 7-J
7?<L6Z7 B3* J2& D <L> � ^�� T JN6Z7-< B � < ,A) < D-� )C. 6-;3< )0� � � T JN6Z7-< B � .18 JN& ,-�F)C. 6-;+< )
T , 7-; � ��	 � � � 6Z6 .��F) J27-6 � � � �[7 *?.1B J DA. 7?< )S� 6Z6 . �F) J27-6 T , 7-; � ��	 � � ��� �F) J27-6
T , 7-; ����	 � � � ;3<L> <LK � )C. 6-;�� ) J27?6 � � ��BC.2* 6-< � J ) < � 6-J DH,A)0� � ��BC.2* 6-< ��)3,A* � �
� 6ZJ DA,H) T , 7?; ����	 � � ��B3.2* 6Z< � J )C. 6 � 6-J DH,A) T , 7-; � � 	 � .203) � 6-J ) <=6 � 6-J DA,A)
T , 7-; � ��	 � ^�^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � �

� ,



� ^ � � J * �+� B+* < 8L, 6 , J 05)3,/. O *?. > 9 J * 7?<L6Z7 B+* JN& D <=>�� ������������	�
 \ � T JN6�7?< B � < , �
) < D�� )C. 6Z;3< ) � � � T�JN6�7?< B � .28 JN& ,�� )3. 6-;3< ) T , 7?; � �(	 � � � 6-6 . �F) J27-6 � � � � �
7 *-.2B J D/. 7-< )I� 6-6 . �F) J27-6�T , 7?; � �(	 � � �]� �F) J27?6]T , 7?; ����	 � � � ;3<=>I<=K �F)C. 6-; �
) J27-6 � � ��BC.2* 6-< � J ) < � 6ZJ DA,H)0� � ��BC.2* 6-< �[)3,A* � � � 6-J DA,A) T , 7?; ����	 � � �[BC.2* 6Z<
� J )C. 6 � 6-J DA,A) T , 7?; � � 	 � .203)5� 6-J ) <L6 � 6-J DH,A) T , 7-; � ��	 � ^S^ ^ ^ ^_^ ^ ^ ^ ^ V � �

� ^ � � J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. > 9 J * 7?<=6�7 B3* JN& D <=> � � 
 K 4 <=J 4 6 � \ ��BC.2* 6-< � 6-J DA,A) � �
��BC.1* 6-< ��)3,A* � � � 6-J DA,A) T , 7-; ����	 � � ��BC.2* 6-< � J )C. 6 � 6ZJ DA,H) T , 7-; � � 	 �W.103)
� 6-J ) <=6 � 6-J DH,A) T , 7-; � ��	 � ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V '+*

� ^ � � J * �+� B+* < 8L, 6 , J 0�)+,/. O *-. > 9 J * 7?<=6�7 B3* J2& D <L> � � ��� � � \ ��B3.2* 6Z< � J )C. 6('
� 6ZJ DA,H) T , 7-; ����	 � � �[BC.2* 6Z< � JN6(' � 6ZJ DA,H) T , 7?; � � 	 � � ��BC.2* 6-< � J )C. 6 � 6-J DA,A)
T , 7-; � J 	 � � � T�J26Z7?< B � < ,A) < D�� ) J17?6�T , 7-; � � 	 � � ��BC.1* 6-< � J ) < � ) J17?6�T , 7-;
� J 	 � � ��B3.2* 6Z< � < 43D <%� �F)C. 6-;+< ) T , 7?; � J 	 �a.203)Q� " 	 � )3. 6-;�� ) J27-6
T , 7?; � J 	 � ^ V ' �

� ^ Y � J * �+� B+* < 8L, 6 , J 0 )3,A. O *?. > 9 J * 7?<L6Z7 B3* JN& D <L> 6 � .103) � � � " � � 	 � � \ �[BC.2* 6Z<
� J )C. 6 ' � 6-J DA,A) T , 7-; ����	 � � ��BC.2* 6-< � JN6(' � 6-J DH,A) T , 7?; � � 	 � � ��B3.2* 6Z< � J )C. 6
� 6ZJ DA,H) T , 7-; � J 	 � � � T JN6Z7-< B � < ,A) < D#� ) J27?6
T , 7-; � � 	 � � ��BC.2* 6-< � J ) < �F) J27-6
T , 7-; � J 	 �a.20+)��[BC.2* 6Z< � < 43D <%� �F)C. 6-;+< ) T , 7?; � J 	 � ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V '��

� ^ � � J * �+� B+* < 8L, 6 , J 0@)3,A. O *?. > 9 J * 7?<L6Z7 B3* JN& D <=>I6�
 .203) � � 
�� � \ ��BC.2* 6-< � J&�
)C. 6(' � 6ZJ DA,H) T , 7-; ����	 � � ��BC.2* 6-< � JN6 ' � 6-J DH,A) T , 7?; � � 	 � � ��BC.2* 6-< � J )C. 6
� 6ZJ DA,H) T , 7-; � J 	 � � � T JN6Z7-< B � < ,A) < D#� ) J27?6
T , 7-; � � 	 � � ��BC.2* 6-< � J ) < �F) J27-6
T , 7-; � J 	 �a.20+)��[BC.2* 6Z< � < 43D <%� �F)C. 6-;+< ) T , 7?; � J 	 � ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V ' �

� ^ X � J * �+� B+* < 8L, 6 , J 05)3,/. O *?. > 9 J * 7-<=6�7 B3* JN& D <L> 6 � � � " � � 	 � 43* & .200��.103) 

� 
�� 43* & .100� �]T , 7-; .�* <L6Z7 .2* 7 < .28 ; V �Q> ,A0 4 7-<=6=\ ��BC.1* 6-< � J )C. 6(' � 6-J DA,A)
T , 7-; ����	 � � ��BC.2* 6-< � JN6 ' � 6-J DH,A) T , 7?; � � 	 � � ��BC.2* 6-< � J )C. 6 � 6ZJ DA,H) T , 7-;
� J 	 � � � T�JN6�7?< B � < ,A) < D �F) J27-6�T , 7-; � � 	 � � ��BC.1* 6-< � J ) < � ) J17?6�T , 7?; � J 	 � �
��BC.1* 6-< � < 43D <�� � )3. 6-;3< ) T , 7?; � J 	 �a.103)�� 6Z6 ./� )C. 6Z;�� ) J27?6 T , 7-; � � 	 � ^ ^ ^ V '(Y

� ^ V * � J * �+� B+* < 8L, 6 , J 0Q)3,/. O *?. > 9 J * 7-<=6Z7 B3* JN& D <=> � � � 7 *-. 7?J � \ ��BC.1* 6-< � J )C. 6('
� 6ZJ DA,H) T , 7-; ����	 � � �[BC.2* 6Z< � JN6(' � 6ZJ DA,H) T , 7?; � � 	 � � ��BC.2* 6-< � J )C. 6 � 6-J DA,A)
T , 7-; � J 	 � � � T�J26Z7?< B � < ,A) < D�� ) J17?6�T , 7-; � � 	 � � ��BC.1* 6-< � J ) < � ) J17?6�T , 7-;
� J 	 ��.203)���BC.2* 6-< � < 4+D <%� � )C. 6Z;3< ) T , 7-; � J 	 � ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V '��

� ^ VNV � J * �+� B+* < 8L, 6 , J 0�)3,A. O *-. > 9 J * 7?<L6Z7 B3* J2& D <L> � �F
 K 4 <LJ 4 6 � \ �[BC.2* 6Z< � J )C. 6('
� 6ZJ DA,H) T , 7-; ����	 � � �[BC.2* 6Z< � JN6(' � 6ZJ DA,H) T , 7?; � � 	 � � ��BC.2* 6-< � J )C. 6 � 6-J DA,A)
T , 7-; � J 	 � � ��B3.2* 6Z< � J ) < � ) J17?6�T , 7-; � J 	 ��.203) ��BC.2* 6-< � < 43D <%� �F)C. 6-;+< )
T , 7-; � J 	 � ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V � *

� ^ V �_��� 4 6-< *
B < * 6 B < 8 7 , R < ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V�� �

� ^ � 	!03B34 7 G3D <=6 ) < 7 .2,HD 6 �F) < 9 .143D 7 ,H0 7-<=O *-. 7?J * � ^_^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V����

� ^ ' 	!03B34 7 G3D <=6 ) < 7 .2,HD 6 � 6-< D < 8 7?< )�,A0 7-<=O *-. 7?J * � ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V�� �

� ,A,



�+^ V ��B3DH, 7Z7 ,A0 O < *-* J *I9 J * . 6 , > B3D <@7-<=6�7 B3* JN& D <L> ^ 
 B3* J GCD <5J 9 ;3< , ON;(7QV , 6
.2)+R < 8 7?< ) J R < * . 6ZK 43.2* < ) JN> .1,A0"! & J 4303)C.2* ' 8 J 03)+, 7 , J 0 6 .2* <�J 9 $�,A*Z,A8 ; D <L7
7!' B < .103)5.2* <�7 , >I< ,A0(R1.2*Z,/.20 7 ^ 
 6 , > B3D < )3,H* < 8 7 , J 0C.2D 6 B+DA, 7Z7 ,H0 O , 6 8 J 0 6 ,A) �
< * < )"! 7-; , 6
6 B+DA, 7Z7 ,H0 O , 6
<%� .28 7 9 J *
.20�,H0+GC03, 7?< ) JN> .2,H0 ^�� ;3< < *-* J * 6 ,A0 7?;+<
GC0C.1D 6-J DH4 7 , J 05.2* < )+4 <�7?J 7?;3< ,A0+8 J *Z* < 8 7 B3* <L6 8L*-,AB 7 , J 0 J 9 & J 4303)3.2* ' R1.2DH4 <=6 ^ V YNY

�+^ � � < D/. 7 ,HR <�< *Z* J * 6 9 J * 7?;3< D J 8 .2D J 0 < )3, > < 0 6 , J 0C.2D 6 B3DA, 7-7 ,A0 O .1B3B3DA, < ) 7?J 7?;+<
7?<L6Z7 B3* JN& D <=> ^M� ;3< $�,H*-,A8 ; D <L7 8 J 03)3, 7 , J 0 6�T�< * <�O , R < 0 & ' 7?;3<�<�� .28 7
6ZJ DA4 �
7 , J 0 � .2B3B3DH, < )@)3,H* < 8 7 D ' �FD < 9 7 ��.203)58 J *-* < 8 7-< ) �F*-, ON;(7 � ^[^ ^ ^ ^ ^ ^_^ ^ ^ ^ ^ V �+V

�+^ ' � < D/. 7 ,HR <�< *Z* J * 6 9 J * 7?;3< D J 8 .2D J 0 < )3, > < 0 6 , J 0C.2D 6 B3DA, 7-7 ,A0 O .1B3B3DA, < ) 7?J 7?;+<
7?<L6Z7 B3* J2& D <L> ^I� ;3<�� 4 � & J 4303)C.1* ' 8 J 03)3, 7 , J 0 6 8 J 03)3, 7 , J 0 6�T < * < 8 .2DH8=4 �
D/. 7?< )5.203.2D ' 7 ,H8 .2DHD ' .20+)�.2B+B3DA, < )P)3,H* < 8 7 D ' � D < 9 7 �a.203)58 J *Z* < 8 7?< ) �F*-, O2; 7 � ^ ^ V � �

� ,A,H,



V

	��/���
� 
 � �
� � ��� � ��� 	
� � � �

����� �	��

������
������������������������! #"$�&%�

����'�(


 ) <L7 .2,AD < )�4+03) < * 6Z7 .203)3,H0 OSJ 9 7-;3< * < DA. 7 , J 0 6-; ,AB 6�& < 7!T�<L< 0 7-;3< <=> , 6Z6 , J 0 6 .203) 7-;3<

* <=6 4+D 7 ,H0 O )3, 6Z7 *Z, & 4 7 , J 0 J 9 B3*-, > .2* ' .103) 6Z< 8 J 03)C.2* 'P6 B < 8L, <L6 ,H0 7?;3< . 7-> JN6 B ;3< * < , 6 . * <=K+�
43, 6 , 7?<�7-J ) <L6 , O 03,A0 O .28 7 , J 0 6 9 J * 7-;3<�> .2,A0 7?< 0C.2038 <�J 9 . ;3< .2D 7-;(' < 0 R[,H* J 0 >I< 0 7 ^���8=, < 0 7 , GC8

< � J * 7?6 7?J 4+03) < * 6Z7 .203) 7-;3< . 7?>IJN6 B ;3< *Z,A8SB+* J 8 <=6Z6-<L6 ONJ R < *-03,H0 O 7?;3<L6-< * < D/. 7 , J 0 6-; ,HB 6 ,A0 �
R J DHR < . 8 JN> & ,A0C. 7 , J 0 J 9:D/. & J *?. 7?J * 'S<%� B < *Z, >I< 0 7?6�� G < DA) 6Z7 4+)3, <L6�� .203) >IJ ) < DHDA,A0 O .20C.2D ' �
6 , 6 ^:� . & J *-. 7?J * ' <�� B < *-, >I< 0 7-6 B3* J R�,H) <
& . 6 ,A8
)C. 7 . J 0I,A0+)3,HR[,A)+4C.2D+B ; '[6 ,A8 .1D .103) 8 ;+<=> ,A8 .1D
B3* J 8 <=6Z6-<=6 ^ � , < DH) 6Z7 43)3, <=6 .2* < ) <=6 , O 0 < ) 7-J ,H0(R <=6�7 , O . 7?< .PDH, > , 7?< )�0 4 > & < * J 9 B3* J 8 <=6-6Z<=6

430+) < *�8 J 03)3, 7 , J 0 6 ,H0 T
; ,A8 ; . 9 < T B+* J 8 <=6Z6-<L6 ) JN> ,H0C. 7-< ^���03DA, �2< 8 J 0 7 * J DAD < )�D/. & J *-. 7?J * '
<�� B < *Z, >I< 0 7?6�� G < DH) 6Z7 43)3, <=6 8=.2030 J27 & < BC.2*-. > < 7 *Z,A8 .1DAD ' 8 J 0 7 * J DHD < ) ^ �[,A038 < D/. & J *-. 7?J * '

<�� B < *Z, >I< 0 7?6 .103) G < DH) 6�7 43)+, <=6_&('�7-;3<=>I6-< DHR <=6 8 .2030 J27 9F43DAD '5< DA4+8=,A)3. 7?< 8 JN> B3D <�� . 7-> J&�
6 B ;3< *Z,A8IB ;3< 0 JN>I< 0C. � 8 JN> B3* <=;3< 0 6 , R < >IJ ) < D 6�7?; . 7 .2DHD JUT > 43D 7 ,AB3D < B3* J 8 <L6-6Z<=6 7-J�J 8=8L43*

6 , > 43D 7 .20 <=J 4 6 D ' .2* < * <=K 43,A* < )@9 J * )C. 7 . .20C.2D '�6 , 6 .20+) 6 8=, < 0 7 ,HG38 ,H0 K 43,A* ' ^

� ;3<
>IJ ) < D 6M& ' �a.2* > ,A8 ; . < D < 7 .2D ^*) V �,+ � � .18 JN&I<L7 .2D ^-) � '.+ � $ < 0 7-< 0 < * .103)S��*Z4 7 �L< 0
) � X.+ .1* < <%� . > B3D <L6PJ 9 * <=O , J 0C.1D�.203) O D J2& .2D 6 8 .2D < . 7?>IJN6 B ;3< *Z,A8 8 ;3<L> , 6Z7 * ' >IJ ) < D 6 ,H0

4 6Z<W7?J )C. ' ^�� ;3<=6Z< > J ) < D 6
7 * < . 7�7 *?.20 6 B J * 7 � 8 ;3<L> ,H8 .2D 7 *-.20 6 9 J * > . 7 , J 0 6��`<L> , 6-6 , J 0 6 .203)
) < B J26 , 7 , J 0 B3* J 8 <=6Z6-<=6 ,A0 .20 ,A0 7?<LO *?. 7?< ) 9F*?. > < T�J * �0� .20+) 6Z< *ZR < . 6 * < B3* <=6-< 0 7 . 7 , J 0 6IJ 9

J 4+*�8=43*Z* < 0 7 4303) < * 6�7 .203)+,A0 O@J 9 7?;3< 8 JN> B+D <%� . 7?>IJN6 B ;3< *Z,A8 B+* J 8 <=6Z6-<L6 ^I� ;3<L' B3* J R�,H) < .

>I< .20 6�7?J B < *Z9 J * > BC.2*?. > < 7 *-,H8 6�7 43)3, <=6 9 J * K 43.20 7 , 7 . 7 , R < .203.2D '[6 , 6�J 9 7-;3< * < D/. 7 , J 0 6Z; ,AB 6

& <L7!T <=< 0 <=> , 6Z6 , J 0 6 .203) 7?;3< * <=6 4+D 7 ,H0 O )3, 6�7 *Z, & 4 7 , J 0 � .203) 8 .20 .2D 6ZJ & < 4 6Z< ) 7-J 6�7 43) '



�

7-;3< * <L6 B J 0 6Z<�J 9 7?;+< B J DADA4 7 .20 7 )3, 6�7 *Z, & 4 7 , J 0 6I7-J�6Z'[6Z7-<=> B < * 7 4+* & . 7 , J 0 6�� .203) 7?J DH,A0 �
B J DADH4 7 .10 7 )3, 6�7 *-, & 4 7 , J 0 6 7?J < 0(R[,A* J 0 >I< 0 7 .2D < � < 8 7-6 ^


 6WJ 43* 6 8L, < 0 7 ,HGC8 4303) < * 6�7 .203)+,A0 O�J 9
. 7?>IJN6 B ;3< *Z,A8I8 ;3<=> , 6�7 * ' .103) ) ' 0C. > ,H8 6W; . 6

<�� B3.203) < ) ,H0 * < 8 < 0 7P'N< .1* 6���6-J ; . 6SJ 4+*S. & ,HDA, 7!'�7?J 8 J 0 6�7 *-4+8 7 8 J2> B3* <=;3< 0 6 , R <�>IJ ) < D 6

T
; ,H8 ; ) <=6 8=*-, & < 7?;3< * < D < R1.20 7 B3* J 8 <L6-6Z<=6 ^
, JUT < R < * � 7?;3<L6-< 8 JN> B+* <=;+< 0 6 ,HR < . 7-> J26 B ;3< *-,H8
8 ;3<L> , 6Z7 * ' >IJ ) < D 6 .2* < 8 JN> B34 7 . 7 , J 0C.2DHD ' ,A0 7?< 0 6 , R <5& < 8 .24 6Z<57-;3<5ONJ R < *Z03,A0 O <=K 4C. 7 , J 0 6

.2* < 0 J 0+DA,A0 < .2* �E; , ON; D ' 8 J 43B3D < ) � .103) <%�[7 * <=>I< D '�6Z7 ,�� ^�
 6�T , 7?; J27-;3< *�8 JN> B34 7 . 7 , J 0C.2DAD '
,H0 7-< 0 6 ,HR < B+* JN& D <=>I6��37-;3< . & ,ADH, 7!'I7?J 9F43DHD ' 4 7 ,HDA, �L<�7?;+<=6-< >IJ ) < D 6 * <=> .2,A0 6Z< R < * < D ' DA, > , 7?< )
&('S7-J )C. '�� 6 8 JN> B+4 7?< * 7?< 8 ; 0 J D J2O2' ^

%�*-,H)I* <=6ZJ DA4 7 , J 0 6]J 9 *
�

��� � *
�

����J * & < 7-7?< * ,H0 7?;3<
;3J *Z, �LJ 0 7 .2D � � * R < * 7 ,H8 .2D O *Z,A) 6�� .203)
. 6�> .20 ' . 6�� *�7?J V *+*�6 B < 8=, <L6 .1* < 0 < 8 <=6Z6 .2* ' 9 J *�.1) <=K 4C. 7-< .10C.2D '[6 , 6]J 9EB < * 7 4+* & . 7 , J 0 6:7?J
. 7-> J26 B ;3< *-,H8 8 ;3<L> , 6Z7 * '_J 0 7?;3< O D JN& .2D .203) * <=O , J 0C.1D 6 8 .1D <=6 ^ � , 7-; 6 438 ; ) < 7 .2,HD �U7?;3< GC0 <L6Z7
O *Z,A)�* <=6ZJ DA4 7 , J 0 7?; . 7 8 .20 & < .18 ; , < R < ) 9 J * O D JN& .2D � 6 8 .1D < .20C.2D '[6 , 6�J 0 7-J )C. '[6 8 JN> B+4 7?< * 6
, 6 . & J 4 7 � � � � � � V * R < * 7 ,H8 .2D�D < R < D 6�� < R < 0�, 9 J 0 < , 6 8 J 0 7-< 0 7 T , 7?; . V�\�V 6 , > 43D/. 7 , J 0

7 , >I<_7-J �a��� 7 , >I< *?. 7 , J ^�� ; , 6 D/. 7Z7?< *�*-. 7 , J 6Z;3J 43DH) & < . 7 D < . 6�7WV * \ V+� .203)QB3* < 9 < *-. & D '
V * * \CV_J * & <L7Z7?< * �37?JI< � < 8 7 , R < D ' .2)3)+* <=6Z6�> .20 'SJ 9 7-;3< , > B J * 7 .20 7 6 8=, < 0 7 , GC8 K 4 <=6Z7 , J 0 6 ^

� ;3<W6 8=, < 0 7 , GC8W, 6-6 4 <=6 . 6-6-J 8=,A. 7?< ) T , 7-; .203.2D '[6 , 6�J 9 J 43*�8 ;+<=> ,A8 .1DAD ' B < * 7 4+* & < ) . 7 �
>IJN6 B ;3< * <=6 .2* < ) J2> ,H0C. 7?< ) &(' . 0[4 > & < * J 9_4+03) < *ZD ' ,A0 O 8 J 0 6 ,A) < *?. 7 , J 0 6 ^ � < R < *?.1D J 9

7-;3<@> J * < , > B J * 7 .10 7WJ 0 <L6 .2* <2\ � . � 7?;3< .20 7-; * J B JNON< 03,A8 6ZJ 43*Z8 <=6IJ 9 7 *?.18 <P6 B < 8L, <L6 .2* <
K 43, 7?< D J 8 .2DH, �L< ) .203) J 8=8=4+* J 03D ' J R < * . 9F*-.28 7 , J 0 J 9 7?;+< ��.2* 7?;�� 6 D/.203) .2* < . !�� & � 0C. 7 �
43*-.2D 6ZJ 43*Z8 <=6 J 9 7 *?.28 <S6 B < 8L, <L6 .2* <&� 9 J * 7?;+<P> JN6�7 BC.1* 7 � R < * ' )3, 6 B < * 6Z< .203) .2* < 0 J27 ,H0

7-;3< 6 . > < .2* < . 6 . 6 7?;+< .20 7?; * J B JNON< 03,A8 6-J 4+*-8 <L6 � .1D 7?;+J 4 ON; 7?; , 6 7 * < 0+) > . ' & < 8 ; .20 O&�
,H0 O ,A0 * <=O , J 0 6�6 4+8 ; . 6�7 * J B+,A8 .1DM*?.1,A0�9 J * <=6Z7-6 .203) 7?;3< 6 . R2.1030C. ;36 �%! � 8 ��,H0�R[,A* 7 4C.2DHD ' 0 J
8=. 6-< 8 .20�.205,A03)3, R[,A)34C.1D 6 B < 8L, <=6�& <_6�7 43)3, < )Q,A05, 6-J D/. 7 , J 0S9F* JN> J27-;3< * 6 B < 8L, <L6 ! � )0� > .10 '
J 9 7?;3<�>I< 8 ; .203, 6Z> 6 7?; . 7S< � < 8 7S7 *?.20 6 9 J * > . 7 , J 0 J 9 7-;3<�6 B < 8=, <L6 .2* < 0 J 0 � DA,H0 < .1* � < ^ O ^ �



'

8 ;3<L> ,H8 .2D * < .28 7 , J 0 6 .203)�0 438=D < . 7 , J 0 B3* J 8 <L6-6-<L6 ��! .203) � < � 6 B < 8L, <L6 J 9
, > B J * 7 .1038 < ; . R <
. 7-> J26 B ;3< *-,H8WDA, 9 <L7 , >I<=6
7?; . 7 *?.20 O2< 9F* JN> > ,ADADH, 6Z< 8 J 03) 6 .203) 6Z;3J * 7-< * 7-JS'N< .1* 6 � < ^ O ^ �����
*-.2)3,A8=.2D 7?J������ � ^:� ;3<=6Z< 8 J 0 6 ,A) < *?. 7 , J 0 6 * <=K 43,H* <2\ GC0 < * O *-,H) * <=6-J DA4 7 , J 0 6�7?; .20 8L43*-* < 0 7 D '
<�� , 6Z7 ,A0 OSJ 0 <=6 ,H0�B3* <=6-< 0 7�� )3. '�> J ) < D 6 ! 6 , > 43D 7 .20 <=J 4 6�7 * < . 7?>I< 0 7�J 9 > .20 'Q6 B < 8=, <=6 ! .203)
D J 0 O 6 , > 43DA. 7 , J 0 7 , >I<=6 � , ^ < ^ > J 0 7-;36a7?J '2< .2* 6 � 7?J . 6Z6-<=6Z6�7-;3< , > BC.28 7?6 ^M� ;3<=6Z< ) <L> .20+) 6
B3* <=6Z< 0 7 8 J 0 6 ,A) < *?. & D < 8 ; .2DAD < 0 O2<=6a7?J 7-;3< .2,A* K 4C.2DH, 7!' > J ) < DA,A0 O 8 JN>I> 430+, 7!' ^

���	� ��

� 
��,� � ��
�� ������� ��������
�� ���


�,A* K 4C.2DH, 7!'�>IJ ) < D 6 .2* < 8 J 038 < B 7 4C.1DAD ' 8 JN> B3D <%� .20+) 8 JN> B+4 7 . 7 , J 03.2DAD ' R < * ' <%� �
B < 0 6 ,HR < ^a
�9F43DAD 4+03) < * 6Z7 .203)3,H0 O J 9 7?;3< 4303) < *-D ' ,A0 O B ;('[6 ,A8=.2D .203)Q8 ;3<=> ,A8=.2D B3* J 8 <L6-6Z<=6 , 6

0 < 8 <L6-6 .1* '�& < 9 J * <S& 4+,ADA)+,A0 O@ONJ[J ) 0 4 > < *-,H8 .2D .2B3B3* J � , > . 7 , J 0 6 ^Q� J ) < D 6 .2* < ,H0 0 <L< ) J 9

, > B3* J R < ) .1D ONJ *Z, 7-;3> 6 7?; . 7 .2* < . & D <�7?J 430+) < * 6Z7 .103) 7?;3< 6ZJ 43*-8 <=6 .203) 8 J 0 7 * J D 7?;+<a> . O 03, �
7 43) <=6 J 9 7?;3< 0 4 >I< *Z,A8 .1D < *-* J * 6��[7?J B < *�9 J * > * JN& 4 6Z7 D ' ,A0P. T ,H) < R1.2*Z, <L7!' J 9 B ;('[6 ,H8 .2D .203)

8 ;3<L> ,H8 .2D 8 J 03)3, 7 , J 0 6 .203) � DA. 6Z7�& 4 7 0 J17 D < . 6�7 �C& < 9 . 6�7�< 0 J 4 ON;Q7-J B3* J R�,H) < ONJ�J )5* <=6 43D 7-6
,H0Q.10Q.18=8 < B 7 . & D < . >IJ 430 7
J 9:�a��� 7 , >I< ^

� J 6-<=<�T
;(' 8 JN> B34 7 . 7 , J 0C.2D 6 B <=< ) , 6 6-J , > B J * 7 .20 7 � D < 7 4 6@>I< 0 7 , J 0 7?; . 7 ��J 0
. ,�� ��X+' � 
 T�J * � 6Z7 . 7 , J 0 �
J 0 < )3. ' J 9_8 ;3<L> , 6Z7 * ' 6 , > 43D/. 7 , J 0 T , 7-; $�
�� � 6Z6 . � . 7 .
6 ,A0 O D < O *-,H) � B J ,H0 7�� T , 7?; J 43*P8 JN> B3* <L;3< 0 6 ,HR < >IJ ) < D � 7 . �2<L6 * J 4 ON; D ' J 0 < 6-< 8 J 03) ^ 


7-; * <L<%� )+, >I< 0 6 , J 0C.1D > J ) < D > . '@; . R < � *�� �&*�� � *IO *-,H) � B J ,H0 7-6 � . * < .2DA, 6Z7 ,H8�R1.2DA4 < 9 J *�.
* <=O , J 0C.2D >IJ ) < D ��.203) 7?;3< 8 ;3<L> , 6Z7 * 'P> 4 6�7�& < < R1.2DH4C. 7?< )5. 7�< .28 ;QO *-,H) � B J ,A0 7 ^:
 6 , > B3D <

8=.2DA8L43D/. 7 , J 0 6-;+J T
6:7-; . 7��2T , 7-; . 6-< *-,A.2D+8 J ) <&�NJ 0 < )C. 'WJ 9 6 , > 4+D/. 7 , J 0 T ,ADHD�0 <=< ) . 7 D < . 6Z7�V �
�a��� � ;3J 43* 6 � T , 7?;3J 4 7 8 J 4+0 7 ,A0 O 7-;3<�7 *?.20 6 B J * 7 BC.1* 7 .20+) 7?;3<�J R < * ;3< .2)5. 6-6ZJ 8L,/. 7-< ) T , 7?;
* < .2)3,H0 O .20+) T *-, 7 ,A0 O � <=O . &('[7-<=6 J 9 )3. 7 . � ^]� ;3< 0 < 7 * <L6 43D 7 , 6�7?; . 7�7?;+<�6 , > 43D/. 7 , J 0 7 , >I<
, 6 J 9 7?;+< 6 . > < J *Z) < * . 6_7?;3< T .1DAD � 8=D J 8 �57 , >I< ^ ��0 < B JN6Z6 , & D < 6-J DH4 7 , J 0 , 6�7?J5>IJ R < 7-;3<



�

8 J ) <L6
J 0 >IJ * < B JUT < *Z9F4+D > .28 ; ,H0 <=6 � < ^ O ^ � . R < * 6 , J 0 J 9:���
��� � 	Z	 �`6-<=< ) V �.+ � , 6 8L43*-* < 0 7 D '
*Z430303,H0 O�J 0 . �a�

M" � � X+* � ^�
�0 J17?;3< * )3,A* < 8 7 , J 0 T�J 43DA) & < 7-J�7 . �1< .2)+R1.20 7 . ON< J 9 7-;3<
,H030 < * BC.2*-.2DAD < DA, 6-> J 9 7-;3< B3* JN& D <=>.� .203) 7-J�T *-, 7?< B3.2*?.2DHD < D�R < * 6 , J 0 6 J 9 7?;3< 6 , > 43D/. 7 , J 0

8 J ) <L6 ^�� ;3< ,H038=* < . 6Z< ,H0 > .18 ; ,A0 < B JUT�< * ��;3JUT�< R < * � ) J[<=6 0 J17 .203, ; ,AD/. 7?< 7-;3< 0 <L< ) 9 J *

9 . 6�7?< *
� .203) >IJ * < * < DA,A. & D < � 0 4 >I< *Z,A8 .1D > < 7?;3J ) 6 ^
� ;3<_7?;+<=6 , 6 D J[J+� 6 . 7�6-JN>I<�J 9 7?;3< �1<L' 0 4 >I< *-,H8 .2D . 6 B < 8 7?6�J 9 7-;3<=6Z< >IJ ) < D 6=\

V ^��[,A038 < 4+B 7?JIX+* � J 9 7-;3< �a��� 7 , > < , 6 8 J 0 6 4 >I< )Q,A0 7?;3< ,A0 7-<=O *-. 7 , J 0 J 9M8 ;+<=> ,A8 .1D

<LK 4C. 7 , J 0 6�� 7-; , 6�6�7 43) ' BC. '[6 6 B < 8=,A.2D�. 7Z7?< 0 7 , J 0 7?J ) < R < D J B3,H0 O )+,�� < * < 0 7 >I<L7-;3J ) 6
9 J * 7?; , 6a7 . 6�� ^

�
	!0 8 ; .2B 7-< * � . 6 4 >I> .2* ' J 9 7-;3<Q<�� , 6Z7 ,A0 O <%� B3DH,A8=, 7I> < 7?;3J ) 6 , 6IO ,HR < 0"!�.20
.20C.2D '�6 , 6 J 9:� 6-6 . .203)5.2D 6-J 6-J2> < 0 < T >I<L7?;+J ) 6 ,H0 7?; , 6 8=D/. 6-6 .2* < B3* <=6Z< 0 7?< ) ^

�
	!0P8 ; .2B 7-< * ' , > B+DA,A8L, 7�>I<L7-;3J ) 6 .2* < ,A0(R <=6Z7 , O . 7?< ) !3. 6�'�6�7?<L> . 7 ,A8 6�7 *-. 7?<LO2' 9 J *
* < )+438=,H0 O 7-;3< DA,H0 < .2*:.2D ON<L& *?.�8 JN6Z7-6�� B3DA4 6 0 <LT � JN6-< 0 & * J 8 � 7!' B <
>I<L7?;+J ) 6 .2* <
)3, 6 8=4 6Z6-< )E^

� ^�
�0 J27-;3< * , > B J * 7 .20 7 . 6 B < 8 7 , 6E;3JUT 7-J�< R1.2DA4C. 7?< .20+) 8 JN> BC.2* < )+,�� < * < 0 7 .2D ONJ *-, 7-;3>I6 ^
� ; , 6 * <LK 4+,A* <L6 . 6�7 .203)3.2*-) 8 JN> B34 7 . 7 , J 0C.2D < 0(R[,A* J 0 >I< 0 7 ,A0 T
; ,A8 ; )3,�� < * < 0 7 * J 4 �
7 ,A0 <L6 .1* < 4+03,H9 J * > D ' 7-<=6Z7-< ) ^�	!0 7?; , 6
7?;3<L6 , 6 . 6-< *-, <=6�J 9 & < 038 ;3> .2* � B3* JN& D <=>I6 .2* <

<L6Z7 . & DA, 6-;3< )�.20+)�.203) 4 6-< ) ^@
�DHD 7?;3< 0[4 > < *-,A8=.2D >I<L7?;+J ) 6 ��& J17?; 0 <LT .203) 9F* JN>

7-;3< DA, 7?< *-. 7 4+* < � .2* <�7?<=6�7?< ) J 0 7?; , 6
6-< 7�J 9MB3* JN& D <=>I6 !38 ; .1B 7?< * � B3* <=6-< 0 7?6�7-;3<�7?<L6Z7
B+* JN& D <=>I6a7?JNO2<L7?;+< * T , 7-;57-;3< 0 4 > < *-,H8 .2D * <=6 43D 7-6 ^

' ^�� J 9 .28L,ADH, 7 . 7?< 7?;3<�& < 038 ;3> .2* � B3* J2& D <L> 6 .203) 7-J > . �2< , 7�< . 6Z' 7?J >IJ )+,H9 ' 8 JN> B+D <%�
.103) 8 JN> B3* <L;3< 0 6 ,HR < 8 J ) <=6 . 6�'�>W& J DH,A8 B+* < B+* J 8 <=6Z6-J * ; . 6�& <L< 0 ) < R < D J B < ) ^ � ; , 6

B+* < B+* J 8 <=6Z6-J * �Z* < .2) 6 ,A0 	P8 ;3<L> ,H8 .2D � ,A0 < 7 ,A8 <LK 4C. 7 , J 0 6 .20+) , 6 . & D <W7?J B+* J )3438 < �



�

J *�� ���M�
�

���8 J ) < . 6Z6-J 8=,A. 7?< ) T , 7-;Q7?;+< 8 J *-* <L6 B J 03)3,H0 O )+,�� < * < 0 7 ,/.1D <LK 4C. 7 , J 0 6 ^
� ; .2B 7?< * � , 6 ) < R J27?< ) 7?J 7-;3< B3* <L6-< 0 7 . 7 , J 0 J 9 �_��� ��7?;+<�� ,H0 <L7 ,A8�B3* < B3* J 8 <=6-6ZJ *=^

� ^�	 > B3* J R[,H0 OW7?;+< ,A0 7?<LO *?. 7 , J 0 J 9 8 ;3<=> ,A8=.2DE*-. 7?<�<=K 4C. 7 , J 0 6 , 6 �Z4 6�7 J 0 < . 6 B < 8 7
J 9 7-;3<
& , O B3,H8 7 4+* < ^W� ;3< ,A0 7?<LO *?. 7 , J 0 J 9 7-;3< 7 *-.20 6 B J * 7_<=K 4C. 7 , J 0 6 0 <=< ) 6 , > B+* J R <L> < 0 7-6

.1D 6-J ^ � JN6Z7�> J ) < D 6 4 6Z< J B < *?. 7?J * 6 B3DA, 7-7 ,A0 O � .20+) 0 4 >I< *Z,A8=.2DM.1D ONJ *Z, 7-;3> 6 9 J * < .28 ;

J 9 7?;3<P6 4 & B3* JN& D <L> 6 .2* < 7?<=6�7?< ) ,H0 R < * '�6 , > B3D <I6-< 7-7 ,A0 ON6 ^ � < * ' DA, 7-7 D < . 7-7-< 0 7 , J 0

; . 6 & <=< 0 BC.2,A) 7?J 7?;3< B+* J B < * 7 * < . 7?>I< 0 7 J 9 & J 4303)C.1* ' 8 J 0+)3, 7 , J 0 6 .203) 7?J 7-;3<

8 J 0 7 * J D �1< DA, > ,H0C. 7 , J 0 J 9 6 B3DH, 7-7 ,A0 OW< *-* J * 6 ^�� ; .2B 7-< *�� B3* <L6-< 0 7-6�6ZJN>I< ,A) < . 6 * < D/. 7-< )

7-J 7?;3<_6-J DA4 7 , J 0 J 9 7?;+<=6-< B3* JN& D <L> 6 ^

� ^�� ,A0C.2DHD ' � 8 ; .1B 7?< * Y )+*?. T
6 8 J 0+8=DA4 6 , J 0 6 .203) B3,H03B J ,A0 7?6 9F43* 7-;3< *:* <=6Z< .2*Z8 ; )3,H* < 8 7 , J 0 6 ^

����� � � � 
 ��

" � � � ��

"$

' �


�,A* K 4C.2DH, 7!'Q> J ) < D 6 .2* < 8 JN> B34 7?< * � & . 6-< ) >IJ ) < D 6�T
; ,A8 ; 8 .2DH8=43DA. 7?< 7?;3< )3, 6Z7 *Z, & 4 �
7 , J 0 J 9 7 *?.28 <QO . 6-<L6 ,H0 7-;3<57 * J B JN6 B ;3< * < 9F* JN> 6 B < 8L,HG < ) <=> , 6Z6 , J 0 6 )3, 6�7 *Z, & 4 7 , J 0 6 .203)

>I<L7-<=J * J D JNO ,A8 .1D 6 8 < 03.2*-, JN6 ^�� ;3<_> .�� J *a9 < . 7 43* <=6 8 J 0 6 , 6�7�J 9 \

V ^�. 7 *-.20 6 B J * 7 8 J2> B J 0 < 0 7 � J * >IJ )34+D < � 7-J ) <L6 8=*Z, & <�7?;+<�T ,A0+) 6 B <=< )@.203)S)+,A* < 8 7 , J 0 �
7-;3<�< )3) ' )+,�� 4 6 , R�, 7!' .20+) > , � ,A0 O D/. 'N< * ;+< , O2; 7�� 7-;3<]7?<L> B < *-. 7 43* < � 7?;3<�T . 7?< * R1.2B J * �
8LD J 4+) T . 7?< * 8 J 0 7?< 0 7�� .20+) 7?;+< *-.2)3,/. 7 , J 0 ,A0 7?< 0 6 , 7!' J 9 < .28 ; D J 8=. 7 , J 0 . 6 ._9F430+8 7 , J 0
J 9 7 , >I< !

� ^�. 8 ;3<L> ,H8 .2D � ,A0 < 7 ,H8 >I< 8 ; .203, 6Z> 7?J ) <=6 8=*-, & < 7?;3< *?. 7?<=6�J 9�. 7?>IJN6 B ;+< *-,H8_* < .18 7 , J 0 6��
,H038=DH43)3,H0 O ;3JN>IJNON< 0 <=J 4 6 O . 6$� B ; . 6-< �C;+<L7?< * JNO2< 0 <LJ 4 6�� .20+)5DH, K 43,H)SB ; . 6Z< * < .18 7 , J 0 6 !

' ^�* <=>IJ R2.1D > J )343D <=6a7-J ) <L6 8L*-, & <�7?;3< )3* ' ) < B JN6 , 7 , J 0 J 9 > . 7-< *Z,/.2D � .20+) 7-;3< ,H0 � 8LD J 4+)
.103) & < D JUT � 8=D J 43)P* <=>IJ R1.2DEB3* J 8 <L6-6-<L6 ^



�

��.28 ; B+* J 8 <=6Z6 ,H038 J *-B J *?. 7-< ) ,A0 7?J . >IJ ) < D], 6 , 7?6Z< DH9�.5R < * ' 8 JN> B3D <�� .203) ,A038 JN> �
B3D <L7-< D ' 430+) < * 6Z7?J[J )PB ;3< 0 JN> < 0 J 0 ^�� ;3< * < 9 J * <&� ,A0 9 J * > 43DA. 7 ,H0 O 6 438 ;@>IJ ) < D 6 , 7 , 6 0 < 8 <L6 �
6 .2* 'Q7?J ,A038 J *-B J *-. 7?<W7-;3< B3* J 8 <=6-6Z<=6 ,A0 7?JS7-;3< >IJ ) < D 9F*-. > < T�J * ��&(' 4 7 ,ADH, � ,A0 O 8 ;3<=> ,A8=.2D �
) ' 0C. > ,H8 � .203) 7?;+< * >IJ ) ' 0C. > ,A8aBC.1*?. >I<L7-< *-, � . 7 , J 0 6 ^:�C43* 7?;3< * >IJ * <&�(< R < 0 B+* J 8 <=6Z6-<L6 7?; . 7
.2* <WK 43, 7?< T < DHD 4+03) < * 6Z7-J�J ) > . ' * <=K 43,A* < BC.1*?. >I<L7-< *-, � . 7 , J 0 7?J > .1,A0 7 .2,H0 6ZJN>I< & .1D/.2038 <
J 9 7?;+< ) <L7 .1,AD 6 . > J 0 O 7?;3< )3,�� < * < 0 7 B3* J 8 <=6-6Z<=6
7?; . 7 .1* <�7 * < . 7-< )5,A0 7?;+< >IJ ) < D ^

� ;3<57?;3<LJ * < 7 ,H8 .2D & . 6 , 6 , 6 7-;3< . 7-> J26 B ;3< *-,H8Q.1)+R < 8 7 , J 0 � )3,�� 4 6 , J 0 <=K 4C. 7 , J 0 6 �F, ^ < ^ �
7-;3<_> . 6Z6
& .2D/.1038 <�<LK 43. 7 , J 0 6 � \

�������� 

���
	��
�����
����� � ���� )������ ���������� + 
����#
�����
! "� - � V�#�$%$%$�#�& J 9 6 B < 8L, <=6

� $ � �(' � � � � � � � �(� � �()-�
� V ^ V �

T
;3< * < � �_) < 0 J27?<L6S7?;3< O . 6 B ; . 6Z< 8 J 038 < 0 7 *-. 7 , J 0 6��+* ��.2* < R < D J 8=, 7!' 8 J2> B J 0 < 0 7-6��-, �
* < B3* <=6-< 0 7?6�7-;3< 6 BC. 7 ,/.2DHD ' 8 J[J *-)3,H0C. 7-<=6��`>IJN6Z7�ON< 0 < *-.2DAD ' 7-; * <L< )3, > < 0 6 , J 0C.2D � �.�(��.2* < 7-;3<
< )3) ' )3,�� 4 6 , R[, 7 , <=6�� ��� �  "��.203)/�0��.1* < 7-;3< *-. 7?<L6�J 9]8 ;3<L> ,H8 .2D * < .28 7 , J 0 6��E> . 6Z6�7 *-.20 6 9 < *
.20+) <L> , 6-6 , J 0 6�� * <L6 B < 8 7 ,HR < D ' ^

	!0 7?;3< . & J R < <=K 4C. 7 , J 0 6S7?< * > �F
 � * < B3* <L6-< 0 7-6Q7-;3< 430 6Z7-< .2) ' .28=8L4 > 43DA. 7 , J 0 J 9

> . 6-6�� � " � 8 ; .10 ON<=6 ,A0 > . 6Z6 )34 <Q7?J .2)+R < 8 7 ,HR < � 4 ��<L6�� � � � 8 ; .20 ON<L6 ,A0 > . 6-6 )34 <57?J

7 43* & 4+D < 0 7 )3,��E4 6 ,HR <�� 4 ��<=6�� � $ � 7?;+< *-. 7?< J 9 B3* J )3438 7 , J 0 � ) <L6Z7 *-438 7 , J 0 )34 < 7-J 8 ;+<=> ,A8 .1D

* < .28 7 , J 0 � � �#� 7?;3<I6-J 4+*-8 < 7?< * > )+4 <I7-JQ<L> , 6-6 , J 0 6�� .203) � � � 7-;3< *-. 7?< J 9 > . 6-6�7 *-.20 6 9 < *
& <L7!T <=< 0 B ; . 6-<L6 ^�� ;3<L6-< <LK 43. 7 , J 0 6 .1* < 0 J 03DA,H0 < .1*�)34 < 7?J 7?;3< 0 J 03DA,H0 < .1*�03. 7 43* < J 9 7-;3<

8 ;3<L> ,H8 .2D B+* J 8 <=6Z6-<L6�� .203)�.1* < .2D 6ZJ ; , ON; D ' 8 J 43B3D < ) T , 7-; ,A05. O ,HR < 05B ; . 6Z< � . O .2,H0P)34 <_7?J
7-;3< 8 ;3<L> ,H8 .2D B3* J 8 <L6-6Z<=6�� .20+)�8 J 4+B3D < ) & < 7!T�<L< 0 B ; . 6Z<=6�7?; * J 4 O2;�7?;3< ,A0 7?< * � B ; . 6-<W> . 6Z6
7 *?.20 6 9 < *
B3* J 8 <=6-6Z<=6 � < ^ O ^ �3O . 6 . &+6-J *ZB 7 , J 0 � 0 438LD < . 7 , J 0 � .203)Q.28L8=* < 7 , J 0@B3* J 8 <L6-6-<L6 � ^



Y

� JN> B3* <=;3< 0 6 , R < .2,H* K 4C.2DA, 7!'@> J ) < D 6 B3* <L6-< 0 7 D '5<%� B3DH,A8L, 7 D ' 7 * < . 7 . T ,A) < R1.2*-, <L7!'@J 9
6 43DH9F43*�8 JN> B J 4+03) 6 � < ^ O ^ � 
 ��� � 6 43D 9 . 7?<&� 6-JN>I< * < )3438 < ) 6 43DH9F43* 6 B < 8=, <L6 � � 0+, 7 * JNON< 0 8 JN>
�
B J 4303) 6 � < ^ O ^ ��� ����� ��� � ��� ��� ��� ��������� ��	 ��
�$�� � � .203) ;(' )+* J 8 .2* & J 0 6 B < 8=, <L6 � < ^ O ^ �
� ��� ����� � ����� � . R1.2*-, <L7!' J 9�.2D �1< 0 <L6�� .2D � .10 <=6�� .2* J2> . 7 ,A8 6�� .1DA) <L; ' ) <L6 .20+) J * O .203,H8

.28L,A) 6 � � .1D J 0 O T , 7?;P7?;3< , > B J * 7 .20 7aJ � ,A)3, � ,H0 O 6 B < 8L, <=6�6 4+8 ; . ��� � ��� � .203) ��� ��� ^
� ' B3,A8=.2DAD '+� .�* <LO , J 03.2D >IJ ) < D38 J 0 6 , 6Z7?6�J 9 � * � � * � V * � � * 6 BE^ � � $ V * � R1.2*-,A. & D <=6 ^
	!0 J *Z) < * 7-J > .203. ON< 7-;3< 8 J2> B34 7 . 7 , J 0C.1D 8 JN> B+D <%� , 7!'+�]J B < *-. 7?J * 6 B3DH, 7-7 ,A0 O , 6 .2B �

B3DH, < ) ^P��0 <I<%� . > B3D <&� 7-; . 7 4 6Z<=6W& J27-; . 6 B3DH, 7-7 ,A0 OP& <L7!T <=< 0�8 ;3<=> , 6�7 * ' .203) 7 *?.20 6 B J * 7��
.20+)�.2D 6-J . )3,A* < 8 7 , J 0C.2D 6 B3DA, 7-7 ,A0 O 9 J * 6-J D R�,H0 O 7?;3<�7 *?.20 6 B J * 7 , 6L\

�
�� $ �
� �� $ ��� �� $�� � � � $ �
� �� $ ��� �� $ �
� ��
� ; , 6�> < .20 6:7?; . 7�J 0 <
6-J DHR <L6�7-;3< 6 4 &36Z'[6Z7-<=> . 6-6ZJ 8L,/. 7-< ) T , 7-; 7?;3< 7 *-.20 6 B J * 7 .2D J 0 O

, )3,A* < 8 7 , J 0 �27?J2ON<L7-;3< * T , 7?; 7?;+< ,A03, 7 ,/.1D[8 J 03)3, 7 , J 0 6 9 J * 7?;3< B+* JN& D <=> .203) 6 43, 7 . & D <�& J 430+) �
.2* ' 8 J 03)3, 7 , J 0 6 !C.19 7-< * 7-;3< 6ZJ DA4 7 , J 0 T . 6 �-.2)�R2.1038 < )�.2D J 0 O
� 	 T , 7?;�� + � , 7 , 6 �-.2)+R1.2038 < )
.2D J 0 OI' 	 �E7?;3< 0 .2D J 0 O �WT , 7?;�� + ^ � ;3<L> , 6Z7 * ' , 6�7-;3< 0 ,H0 7-<=O *-. 7?< ) � . 6 .20 J *Z)3,A03.2* ' )3, 9 �
9 < * < 0 7 ,/.2D <=K 4C. 7 , J 0 �
9 J *�. 7 , >I< ,A0 7?< *ZR1.2D � � +�!EGC0C.2DHD ' � 7-;3< 6 4 &36Z'[6Z7-<=>I6 . 6-6ZJ 8L,/. 7-< ) T , 7?;
�&�3'+� �P7 *?.20 6 B J * 7 .2* < 6ZJ DHR < )5,A0 7?; , 6 J *Z) < *L^�� <�T ,ADHDE8 .1DAD � +���� ��� � ����������� � � �"!$# � ^

� ;3< 0[4 > < *-,A8=.2D(R1.2DA4 <L6MJN&�7 .2,H0 < ) 9F* JN> ,H0 7-<=O *-. 7 ,H0 O . 6 4 &+6Z'[6Z7-<=> .1* < 4 6-< ) . 6 ,A0+, 7 ,A.2D

R1.2DH4 <=6 9 J * 7-;3< 0 <%�[7�6 4 &+6Z'[6Z7-<=> ^ � ; , 6 . > J 430 7?6 7?J 6-J DHR[,A0 O%&&&&&&&&&&&&&&&&&&' &&&&&&&&&&&&&&&&&&(

���*)���� � ���� )��
���*)���� +(# ��+� �"+ ,%� � � � �"+ ,�� , � V+� ���

^=^L^=^=^L^=^L^L^L^=^=^L^=^L^=^=^L^=^L^L^L^=^=^L^=^L^=^=^L^=^L^=^ ^=^=^L^=^L^=^=^L^=^L^=^=^ ^=^L^=^L^=^=^L^=^
�.-���
��� �

�0/ 	012-���43
��� # 5� �$��+ ,%� � � +� �"+ 6 � , � V+� ���

^=^L^=^=^L^=^L^L^L^=^=^L^=^L^=^=^L^=^L^L^L^=^=^L^=^L^=^=^L^=^L^=^ ^=^=^L^=^L^=^=^L^=^L^=^=^ ^=^L^=^L^=^=^L^=^
�27���� � 8 � 
 � 
  :9���+ #<;� � # ;� � �"+ ,%� � 5� � �"+ 6 �
^=^L^=^=^L^=^L^L^L^=^=^L^=^L^=^=^L^=^L^L^L^=^=^L^=^L^=^=^L^=^L^=^ ^=^=^L^=^L^=^=^L^=^L^=^=^ ^=^L^=^L^=^=^L^=^

� ;3< J B < *-. 7?J * 6 B3DH, 7-7 ,A0 O .1B3B3* J .28 ; 8 JN>I<=6 T , 7-;56ZJN>I< ,A0 ;3< * < 0 7�K 4 <L6Z7 , J 0 6L\



�

�
$ J[<=6 7-;3<�6 B3DH, 7Z7 ,A0 Oa6-J DH4 7 , J 0�8 J 0(R < * ON<�7?J 7?;3<�J *Z, O ,H0C.2D 6-J DH4 7 , J 0_. 6 6 B3DA, 7-7 ,H0 O ,H0 7-< *�R2.1D

) < 8=* < . 6Z<=6��

�
, JUT 8 .10 T <_6-<L7 8 J 0 6 , 6Z7?< 0 7 ,H0 7?< * > < )3,/. 7?<�& J 4303)C.1* ' 8 J 03)3, 7 , J 0 6��

�
	 6 , 7 B JN6Z6 , & D <�<L6Z7 , > . 7?< .20+)Q8 J 0 7 * J D 7?;3<_6 B+DA, 7Z7 ,H0 O < *Z* J * �

� J *�.20 .20 6�T�< * 7?J_7?;+< 8 J 0(R < * ON< 0+8 <�K 4 <L6Z7 , J 0 T < * < � < * 7?J � <L> . > .203) � ;3<=< D < *L^:
 )3, 6$�
8L4 6-6 , J 0 J 0 7?;3<�& J 430+)C.2* ' R1.2DA4 < B3* JN& D <L> 8 .20 & < 9 J 430+)S,A0S8 ; .2B 7?< * Y ! < *-* J * <L6Z7 , > . 7 , J 0
,H0 7-; , 6 8 J 0 7?<���7 , 6 . 6 4 & � < 8 7�J 9 9F4 7 43* < * <L6-< .2*-8 ; ^

� ;3< D/.2* ON< 8 JN> B34 7 . 7 , J 0C.2D]* <=K 43,H* <=>I< 0 7-6 ,A0 7?;+< 6Z7 43) ' J 9 8 ;+<=> ,A8 .1DAD ' B < * 7 43* & < )

< 0 R[,H* J 0 >I< 0 7-6 .2*-, 6-< 9F* JN> 7?;3< 8 JN> B3D <�� , 7!'5J 9 7?;3< 8 ;3<=> , 6�7 * 'QJ 9 7-;3< . 7-> JN6 B ;3< * < ^_	!0 7?<��
O *-. 7 , J 0 J 9 7?;+< 8 ;3<=> , 6�7 * ' *?. 7-< <=K 4C. 7 , J 0 6�7!' B+,A8 .1DAD ' 8 J 0 6 4 > <L6 . 6�> 438 ; . 6_X+* B < *-8 < 0 7

J 9 7-;3<�7?J27 .2D �a��� 7 , > <�� � & R�, J 4 6 D '+�+> J * <�<�� 8L, < 0 7 ,A0 7-<=O *-. 7 , J 0 6 8 ;+<=>I<=6 9 J * 7?;+< 8 ;3<=>
�
, 6Z7 * ' 6-J D R < * 6�T J 43DH) * <L6 43D 7 ,H0 , > >I< )3,A. 7?< & < 0 < G 7-6�7?; * J 4 ON;I7?;3< * < )3438 7 , J 0 J 9 �a��� 7 , >I<

0 < 8 <L6-6 .1* ' 9 J * < .28 ; 6 , > 4+D/. 7 , J 0 ^ 
 6�> J * < .203) >IJ * < 8 ;3<=> ,A8=.2D 6 B < 8L, <L6 .103) * < .18 7 , J 0 6 .2* <

.2)+) < ) 7-J�7?;3< 8 ;+<=> ,A8 .1D 6 8 ;+<=>I< 9 J * R1.2DH,A) 6 8=, < 0 7 , GC8a* < . 6-J 0 6:7?;3< 0 <=< ) 9 J * 9 . 6�7?< * 'N<L7�>IJ * <

.28L8=43*-. 7?< 8 ;3<=> ,A8=.2D`,A0 7?<LO *?. 7-J * 6 & < 8 JN>I<=6 < R < 0 > J * < 8=*-, 7 ,H8 .2D ^M	 7 , 6�T < DHD � 0 JUT 0 7?; . 7�7-;3<
8 ;3<L> , 6Z7 * ' *-. 7?< <LK 4C. 7 , J 0 6 8 JN> B+*-, 6Z< . 6Z'[6Z7-<=> J 9 6�7 ,�� J *-)+,A0C.2* ' )+,�� < * < 0 7 ,/.1D <=K 4C. 7 , J 0 6
� �_$��#� ^ 
 7_< .28 ; J B < *-. 7?J * 6 B3DH, 7�6�7?< B � 7?; , 6�6Z'[6Z7-<=> , 6 * <=6�7 .2* 7?< ) ^ 
 7!' B3,A8=.2D & <=; . R[, J 43*

9 J * . 6�7 ,�� 6Z'[6Z7-<=> , 6 7-J O2J 7-; * J 4 ON; . *-.2B3,H) ��7 *?.20 6 , < 0 7 < R J DH4 7 , J 0�,A0 7-;3<@& <LO ,A030+,A0 O !
)34+*-,A0 OS7?; , 6�7 *?.10 6 , < 0 7 9 . 6Z7 8 JN> B J 0 < 0 7?6 �Z)3, < J 4 7 	(.203) 7-;3< 6Z'[6Z7-<=> .2B3B+* J .28 ;+<=6 . 6 D JUT

> .203, 9 J DA)"! .19 7-< * T .2*Z) 6�7-;3< 6Z'[6�7?<=> < R J DA4C. 7?<=6 .2D J 0 O 7?;+< 6 D J T�> .203, 9 J DA)E^�� ;+< <%� , 6�7?< 038 <
J 9 7?;3<
7 *-.20 6 , < 0 7-6 . 7�7-;3<�& <=O ,A0303,H0 O_J 9 < .28 ;SJ B < *-. 7?J * 6 B3DH, 7�7 , > < 6�7?< B , 6 0 J27 ._9 < . 7 43* <
J 9

7-;3< B ;('[6 ,A8=.2D 6�'�6�7?<L>/� & 4 7 , 6 * < DA. 7?< ) 7?JS7?;+< 6 B3DH, 7Z7 ,A0 O >I<L7?;+J ) ^ $�43*Z,A0 O 7?;3<W7 *?.20 6 , < 0 7?6
��$�� 6-J D R < * 6 .2* < 9 J *Z8 < ) 7?J 8 ;+J�JN6Z< R < * ' 6-> .2DAD 6�7?< B 6 , �L<=6 � 9F* JN> .28L8=43*-.28 ' * <L6Z7 *Z,A8 7 , J 0 6 � ^
� ; , 6 , 6aT
;3< * < . DA.2* O2< BC.2* 7�J 9 7-;3< 8 JN> B34 7 ,A0 O 7 , >I< , 6 6 B < 0 7 ^



X

����� � � � � � �,������'��&��'�
 ����� �
� ;3< 8 ;3<L> ,H8 .2D 6 4 &36�'�6�7?<L> 8=.20 & < ) <L6 8=*Z, & < )Q. 6

��� ��� �"+ # � � � V ^ � �
� ;3< *?. 7?<�J 9 8 ; .20 O2< � , 6 O ,HR < 0 &('S7-;3<_<=> B3,A*Z,A8=.2DEDA. T J 9 > . 6-6 .28 7 , J 0 � ,H0 <L7 ,A8 6 ^
� <L7	� � & <�7?;+<�6-< 7
J 9 8 ;3<L> ,H8 .2D * < .28 7 , J 0 6 ,A0 T
; ,A8 ;P6 B < 8=, <L6 � � .1B3B < .2* 6 . 6 .WB3* J ) �

438 7 � .203)�
+� 7-;3<I6-<L7WJ 9 8 ;3<L> ,H8 .2D]* < .28 7 , J 0 6 ,A0 T
; ,A8 ; � � , 6 .Q* < .28 7 .20 7 ^5��R[, J 4 6 D '+��� �
B3* J )+438 < .203)

+� 8 J 0 6 4 >I<�� � ^

� ;3< *?. 7?<�J 9 8 ; .20 O2< J 9 6 B < 8L, <L6 � � , 6 O ,HR < 0 & '

� �� ��� �$�"+ # � � �������� � 1��	� �� ��� � 1 �T
;3< * < 1��:, 6 7?;+< � 6 B <L< ) J 938 ;3<L> ,H8 .2D 7 *?.10 6 9 J * > . 7 , J 0 	
. 6-6ZJ 8L,/. 7-< ) T , 7-; 8 ;3<L> ,H8 .2D(* < .28 7 , J 0

� � 7?;+< K 4C.10 7 , 7!'@J 9 * < .28 7 .20 7?6 T
; ,H8 ; , 6a7 *?.10 6 9 J * > < )Q,H0 7?J B3* J )34+8 7?6�< .18 ;57 , >I< 4303, 7 � ^
� ;3< D/. T#J 9 > . 6-6 .28 7 , J 0 � ,A0 < 7 ,H8 6 6Z7 . 7?<=6 7?; . 7 7-;3< * < .28 7 , J 0 6 6 B <=< ) 6 1�� .2* < B3* J �

B J * 7 , J 03.2D 7-J 7?;3< 8 J 038 < 0 7 *?. 7 , J 0 6 J 9 7-;3< * < .28 7 .20 7?6��3T , 7?; B3* J B J * 7 , J 0C.1DA, 7!' 8 J 0 6�7 .20 7?6 ���
�2�Z* < .28 7 , J 0@*?. 7?<=6 	 � ^

� J * <�� . > B3D < �+7-;3< * < .28 7 , J 0
$ 
 ' � ���� �

; . 6 .!� 6 B <L< ) 	 J 9 1�� � �.� $ ) $ + $ )�' + ^]� ; , 6 * < .28 7 , J 0 ; . 6 .WB JN6 , 7 , R < 8 J 0 7 *Z, & 4 7 , J 0 7?J 7-;3<
*-. 7?<�J 9 8 ; .20 ON<�J 9:� �FB3* J )3438 7 , J 00� .20+)50 <=O . 7 ,HR < 8 J 0 7 *-, & 4 7 , J 0 6 7-J 7?;3< ) < *Z,HR1. 7 , R <L6aJ 9 

.20+) " � 8 J 0 6 4 > B 7 , J 00� \ �

) $ +�
+ � $%$%$ � 1�� $%$%$�
) ' +�
+ � $%$%$ � 1�� $%$%$�
) � +�
+ � $%$%$ 
 1�� $%$%$

	!0 7-;3<�O2< 0 < *?.2D�8 . 6Z< .2* & , 7 *?.2* ' 6Z7?J ,A8 ; , JN> < 7 *Z,A8@8 J[<�� 8=, < 0 7?6�� � * #"!#� * .2* <



V *

B3* <=6Z< 0 7 � .203)Q. 7!' B3,A8=.2D * < .28 7 , J 0@,A0(R J DHR[,A0 O����
� � �

��� , 6

� � � �� � � � �� � � � ! �� � �
� ;3< 6 B <=< ) J 9 7-; , 6 * < .28 7 , J 0@, 6 O ,HR < 0 &('

1�� � �����
�
) � � +��	�� � *

� ;3<
� 8 J[<�� 8=, < 0 7?6 .2* < 7 . �2< 0 7-J & < 03. 7 43*-.2D�0 4 >W& < * 6��]T , 7?;�7?;+< ,A0 7?< *-B3* <L7 . 7 , J 0 7?; . 7

.20�,H0 7?<=O2< * 0 4 > & < * J 9 >IJ D < 8=4+D <=6 � J * >IJ D <=6 � J 9 7?;3< * < .28 7 .20 7-6 < 0 7?< * 7?;3< * < .28 7 , J 0"! !
8 J�< � 8L, < 0 7-6 .1* < .2D 6ZJ 0C. 7 4+*?.2DC0 4 > & < * 6 9 J * < D <L> < 0 7 .2* ' * < .28 7 , J 0 6 � .20 ,A0 7?<LON< *�0 4 > & < * J 9
>IJ D < 8=43D <=6 , 6 9 J * >I< ) 7-; * J 4 ON; * < .28 7 , J 0 �%! ;+J T < R < * �`T <�T ,HDAD .2DAD J T ! � 6 7-J 7 . �1< 9F*?.18 7 , J 0C.2D
R1.2DH4 <=6 .2D 6-J ! 7?; , 6 T ,ADHD O ,HR <57-;3< B JN6Z6 , & ,ADH, 7!' J 9 >IJ ) < DA,H0 O 8 J2> B3D <%� � 8 ; .2,A0 < ) * < .28 7 , J 0 6

T , 7?; 0 J 03,H0 7?< * <=6�7 ,A0 O ,H0 7-< * > < )3,/. 7-< 8 J2> B J 4303) 6 ^

� ; 4 6�� 9 J * < R < * '56 B < 8L, <L6 � � T <_; . R <_7?; . 7�
� ��
+ � ������ � �

�� 1�� � ������ � !
�� 1��

$ < GC0 <�7?;3< �ZB+* J )3438 7 , J 0 7-< * > 	 J 9 6 B < 8=, <=6 � � . 6


 � � �� ��� � �
�� 1��

.20+) 7-;3< �Z) <=6�7 *Z438 7 , J 0 7?< * > 	

� � �

�
������ � !

�� 1��
���� � �
�


�
������ � !

�� ��� � � ) � � +�� �� �� � � �
� �� ��� � !

�� �.� ��	�� � ) � � + � �� ) � � + � �� � �
� J27?<�7?; . 7 ,H9 6 B < 8=, <=6 � �E, 6 . * < .28 7 .20 7 ,H0 * < .28 7 , J 0 � � ��� 
�� � 7?;+< 0 � �� ��V .20+)P.2DAD

7-;3< B JUT < * 6 ,A0 7-;3< D/. 6�7
<=K 4C. 7 , J 05.2* < B J26 , 7 ,HR < ^]
�D 6-J 0 J27-<�7?; . 7 9 J * � � � * #�� - T < ; . R <

 � # � � � * #�� --^

� , 7?; 7-;3<=6Z< ) < G303, 7 , J 0 6��M7?;+< 6Z'[6�7?<=> � V ^ � �_8 .20 & < * <LT *-, 7-7-< 0�,H0 B3* J )34+8 7 , J 0�) <��
6�7 *-4+8 7 , J 0P9 J * > . 6=\

� �� ��� � �"+ # � � � 
 �$�"+ # � � � � �$��+ # � � $�� � � V ^ ' �



VNV

V ^ � ^ V � JN6 , 7 ,HR[, 7!'

� ;('[6 ,A8=.2DAD '+�E7-;3< 8 J 038 < 0 7 *?. 7 , J 0 6 ) � � + .2* < 0 J 0+0 <=O . 7 ,HR < ! 7-;3< > . 7?;3<L> . 7 ,A8=.2D > J ) < D
& 4+,ADA) 43B J 0 > . 6Z6 .28 7 , J 0 � ,H0 <L7 ,A8 6 B3* <L6-< *�R <L6 7?; , 6 B3* J B < * 7!' !�9 J * ,H9 � � � * .20+) � � �
* # ���� - 7?;3< 0 �C&(' � V ^ ' � T < ; .UR < 7-; . 7

� � �"+ # � � � 
 �$�"+ # � � � *
�

V ^ � ^ � � J 0 6-< *ZR1. 7 , J 0 J 9 > . 6Z6

� ;('[6 ,A8=.2DAD '�7?;+<�> . 6Z6 J 93.
8=D JN6-< ) 8 ;3<L> ,H8 .2D 6Z'[6Z7-<=> , 6 8 J 0 6-< *ZR < ) ^]
�D 6-J � 7-;3< 0[4 > & < *
J 9C. 7?JN>I6 J 9`.�8 < * 7 .2,A0 7!' B <�7-; . 7 < 0 7?< *].�8 ;3<L> ,H8 .2D 7 *?.20 6 9 J * > . 7 , J 0 , 6 B3* <L6-< *ZR < ) � .203) 8=.20
& < 9 J 4303)@,A0 7-;3< B3* J )3438 7?6 � .2D 7?;3J 4 ON; ,A05. B JN6-6 , & D < )3,�� < * < 0 7�> J D < 8L43D/.1*a.2*Z*?.20 O2<=>I< 0 7 ��!
7-; , 6 , > B3DA, <=6]7?; . 7 7-;3<�> . 6Z6�J 9 8 < * 7 .2,H0 9 . > ,ADH, <=6]J 9 6 B < 8L, <=6 , 6 B3* <L6-< *�R < ) � < ^ O ^ 6 4+DAB ; 43* J *
03, 7 *-. 7?< 8 JN> B J 430+) 6 � ^

� ;3<
> . 7?;+<=> . 7 ,H8 .2D >IJ ) < D & 43,HDA) 4+B J 0 > . 6-6 .18 7 , J 0 � ,A0 < 7 ,H8 6 , 6M> . 6Z6 8 J 0 6-< *�R1. 7 , R <
, 9

� ��� � � �$�"+ # � � � *
9 J * .2DAD�0 J 030 <=O . 7 ,HR < 8 J 0+8 < 0 7 *?. 7 , J 0�R < 8 7-J * 6 ^ , < * <

�
�
.2* <S6-JN>I<S6 8 .2DH,A0 O 9 .18 7?J * 6 <LK 43.2D

7-J J 0 < ,H9 T�< T�J * �ST , 7-;�> . 6-6Z<=6�� .20+)�) < B < 03)3,A0 O 43B J 0 >IJ DA.2* > . 6-6-<L6 , 9 T < T J * �PT , 7?;
8 J 038 < 0 7 *?. 7 , J 0 6 ^

	!0 J *-) < * 7?J ; . R < . K 4C.2DH, 7 . 7 ,HR < D ' 8 J *-* < 8 7Q6ZJ DA4 7 , J 0 ��O2J�J ) 0 4 > < *-,H8 .2D >I<L7-;3J ) 6

6Z;3J 43DH)�B3* <L6-< *ZR < 7-;3< B JN6 , 7 ,HR[, 7!' .203) 7-;3<W> . 6-6�J 9 7?;3< 6Z'[6Z7-<=> ^ � ; ,AD < B+* <=6Z< *�R�,H0 O B JN6 , �
7 ,HR[, 7!' , 6 . ) <=> .203)3,H0 O 7 . 6(�0��7-;3< B3* <=6Z< *ZR1. 7 , J 0 J 9 7?;+< DA,H0 < .1* ,H0 R1.2*Z,/.20 7-6 J 9 7?;3<�6�'[6Z7?<L> , 6



V �

< . 6 , < *�.203) T < T ,HDADEB+43* 6 4 < , 7 9F43* 7?;3< *=^

����� ��
�����
 � ��� � � 
 ��� ��
 � � � ��� 


� � 8=, < 0 7 8 ;3<=> , 6�7 * ' ,A0 7?<LO *?. 7 , J 0�.2D O2J *-, 7?;3>I6 9 J * . 7?>IJN6 B ;3< *Z,A8:8 ;+<=> , 6Z7 * '�; . R <�& <L< 0

JN&�7 .2,H0 < ) &(' 8 .2* < 9F43DHD ' <%� B3D J , 7 ,A0 O 7?;3< B3.2* 7 ,A8=4+D/.2*IB3* J B < * 7 , <=6SJ 9 7?;3< >IJ ) < D ^ ��0 <�J 9

7-;3< 8 JN> >IJ 03D ' 4 6Z< ) >I<L7?;+J ) 6 , 6 7?;3< � 6-6 . >I<L7-;3J ) J 9 , <=6Z6Z7 R < ) 7@< 7 .2D ^ ) � * + ^ � ;3<

B < *�9 J * > .2038 <�J 9 7-;3< � 6-6 . 6 8 ;+<=>I< 8 .20 & < 9F4+* 7?;+< * , > B+* J R < ) &(' 4 6 ,A0 O 7?;3< DA4 > B3,A0 O

7-< 8 ; 03, K 4 <5T
; ,A8 ; D < .1) 6 7?J > . 6-6 8 J 0 6-< *ZR1. 7 , J 0 J 9 O * J 4+B 6 J 9 6 B < 8=, <=6 ^ �]*?.18 7 ,H8 .2D � 6Z6 .

B < *�9 J * > .2038 < , 6 )3, 6 8=4 6-6-< ) ,A0 7-;3< ,A0 6�7 *-4+8 7 , R < BC.2B < * ) Y2X.+ ��&(' � ; , <=; � �a.2* > ,A8 ; . < D < 7
.2D ^ T
;3< * < )3,�� < * < 0 7 ,H0 7?<=O *?. 7-J * 6 .2* < 8 JN> B3.2* < ) J 0 6 B < 8=, GC8 . 7?>IJN6 B ;3< *Z,A8 8 ;3<=> , 6�7 * '

B3* JN& D <=>I6 ^ 
�0 < R2.1DA4C. 7 , J 0 J 9 7?;+< D J 8=.2D 7 *Z43038 . 7 , J 0 < *-* J * J 9 7?;+< � 6-6 . 6 8 ;3<=>I< 8=.20 & <

9 J 4+03)Q,H0 ) X � + ^
� ;3< * < .2* < > .20 ' 6 B < 8=,A.2DAD ' � 7 .2,HD J * < ) >I<L7-;3J ) 6 ,A0�4 6-< ,H0�. 7?>IJN6 B ;3< *Z,A8 8 ;3<=> , 6�7 * '

>IJ ) < D 6 ^_��0 < J 9 7-;3< GC* 6Z7 B3* J B J26-< ) >I<L7-;3J ) 6�� .103) T
; ,A8 ; ; . 6�& <L< 0 <���7-< 0 6 ,HR < D ' 4 6-< ) �
, 6 7?;3<@;('[& *-,H) B+* < )+,A8 7-J * � 8 J *Z* < 8 7?J * .2D ONJ *-, 7-;3> J 9
" J 430 O .203) "�J *Z, 6 ) X � + ^ ��B < 8L, <=6 .2* <

)3, R[,A) < ) ,A0 7-JW6Z7 ,��Q.203) 0 J 0 6�7 ,�� ! 7?;3<�<%� B3DA,H8=, 7 �]43D < * > < 7?;3J ) �FB3* < )3,A8 7?J * ��.103)P.20 <%� B3DA,H8=, 7
7 *?.2B <��LJ ,A)C.1D >I<L7?;+J ) �F8 J *Z* < 8 7?J * � .2* < 4 6Z< )@9 J * 7-;3< 0 J 0 6�7 ,�� BC.2* 7 �+T
; ,HD <�7-;3<�6Z7 ,�� B3.2* 7 , 6

,H0 7-<=O *-. 7?< ) T , 7?; . > J )3, G < ) > ,A)3B J ,H0 7�6 8 ;3<L> < ^

� ^[�[,ADAD > .10W,A0 ) �+*.+ ) < R < D J B < ) .20I,A0 7?<LO *?. 7 , J 0 6 8 ;3<=>I<�& . 6-< ) J 0 7-;3< , > B3DA,H8=, 7 �]43D < *
9 J * > 43DA.+^:� J DHD JUT ,A0 O . 8 .2* < 9F43D .203.2D '[6 , 6aJ 9 6-J 4+*-8 <L6 .203) 6 ,H0 � 6�J 9 J )3) � ; ' )3* JNON< 05*-.2)3,H8 .2D 6
,H0 7?;+<�7 * J B JN6 B ;+< * <&��7-;3< .24 7?;3J *�* <LJ *-) < * 6�7?;3< R < 8 7?J * J 9 6 B < 8=, <L6a6 4+8 ;S7?; . 7�7?;+< * <L6 43D 7 ,H0 O
� .28 JN& ,A.20Q, 6 0 < .2*ZD ' D JUT�< * & D J 8 � 7 *-,A.20 O 4+D/.2*�! 7?; , 6�< 0C. & D <=6 .20 < D <=O .20 7 	N) < 8 J 4+B3DA,H0 O 	 & <��
7!T <=< 0 6-;+J * 7 � DA, R < ) 6 B < 8=, <=6 � ,A0 7-<=O *-. 7?< ) , > B+DA,A8L, 7 D ' � .203) D J 0 O � DA, R < ) 6 B < 8=, <=6 � ,H0 7?<=O *?. 7-< )
6Z<=> , � , > B+DA,A8L, 7 D ' � ^ � ;3<_6 8 ;3<=>I< , 6 <�� 8=, < 0 7 �`& 4 7 )+, � 8=43D 7a7?JION< 0 < *-.2DA, �=< ^



V '

, < * 7-< D � "�< * �1J T ,H8 �&� � ; *Z, 6Z7-< 0 6Z< 0 � .203) , J R ) � � + B+* J B JN6-< )P.20 .2D ONJ *-, 7-;3> & . 6-< ) J 0

7-;3< , > B3DA,H8=, 7 �]43D < * > < 7?;3J ) ^�� 6 ,A0 OIJ 03D ' DH,A0 < .2* J B < *-. 7?J * 6 , 7 B3* <=6-< *ZR <=6�7-;3<_7?J27 .2D > . 6-6 ^

� ;3< 0 J 03DH,A0 < .2* 6Z'[6Z7-<=> , 6 6-J DHR < ) 4 6 ,A0 O 9F43038 7 , J 03.2D , 7-< *?. 7 , J 0 6 ^ � ;+<�> .2,A0 ,A) < . , 6 7?J

6 B <L< )�4+B 7-;3<=6Z< , 7?< *?. 7 , J 0 6 4 6 ,A0 OI<�� B3DA,H8=, 7a6-J DH4 7 , J 0 6 9 J * 6Z< R < *?.1D O * J 43B 6 J 9 6 B < 8L, <L6 ^�� ;3<
>I<L7-;3J ) 6Z<=<=>I6 7?J T�J * � GC0 < 9 J *aR < * ' D/.2* ON<�6Z7-< B � 6 , �=<=6 ^


 BC.2* 7 ,A8L43D/.1*-D ' 8=D < .2*�.2B3B3* J .28 ;5T . 6�7 . �1< 0 &(' % J 0 O .103) � ;3J ) � � + ^ � ;+<L' )3,HR[,A) <
7-;3<�6 B < 8L, <L6 ,A0 7?J 6 D J T .20+) 9 . 6Z7�� .28=8 J *-)+,A0 O 7-J 7?;+< ,A* DA, 9 <L7 , > <L6 ! 7?;+<�6 D JUT 6 B < 8=, <=6 .2* <

<L6Z7 , > . 7?< )@4 6 ,A0 O .20 <�� B+DA,A8L, 7 ��4+D < * 6 8 ;3<=>I< ! 7-;3< , > B3DA,H8=, 7�J 0 <=6 .2* < ,H0 7-<=O *-. 7?< ) T , 7?;P7-;3<
, > B3DH,A8L, 7 �]43D < * 6 8 ;3<L> < � .203) � <LT 7-J 0 � ��.2B ;36-J 0 , 7?< *?. 7 , J 0 6 9 J * 6ZJ DHR[,H0 O 7-;3< 0 J 03DA,H0 < .1*

6�'�6�7?<L> ��!�. 6 . D/. 6�7 6�7?< B �a7?;3<56 D JUT 6 B < 8L, <=6 .2* < 	N8 J *-* < 8 7?< ) 	 � * < , 7-< *?. 7 ,A0 O 7-;3<5<%� B3DA,H8=, 7
�]43D < * 6Z7-< B ^


�9 .20+8 ' B+* J � < 8 7 , J 0 � 9 J * T .2*-)_)3,�� < * < 0+8=,A0 O > < 7?;3J ) T . 6 B3* J B JN6Z< ) & ' �]DADA, J27 � � 43*Z8 J �
.20+) � .28 J2&36-J 0 ) '�� + ^]� ;3<�6 B < 8=, <=6 .1* <�O * J 43B < ) 7?JNON< 7?;3< *�,H0 9 . > ,ADH, <=6 ! 7?;3< )3, 6�7 *Z, & 4 7 , J 0 J 9
7-;3< 8 J 0 6�7 , 7 4 < 0 7-6 ,H0 6 ,H) < .�9 . > ,HD ' , 6 * < 8=.2DA8L43D/. 7-< ) & < 9 J * <�< .28 ; ,H0 7?<=O *?. 7 , J 0 6�7?< B 4 6 ,H0 O .20

, > B3DH,A8L, 7 * < D/. 7 , J 0S.203) 6-J DHR[,A0 O 7?;3< 8 J *-* <=6 B J 03)+,A0 O 0 J 03DA,H0 < .2* 6Z'[6Z7-<=> � 7?; , 6 	NB3* J � < 8 7 , J 0 	
8=.20 & < R[, <LT < )I. 6 . 	NB3* < )3,H8 7?J * 	 ��! 7?;3< 0 7?;3< ,A0 7?<LO *?. 7 , J 0 , 6 8 .2*Z*-, < ) J 4 7 9 J * 9 . > ,HDA, <L6 4 6 ,H0 O
. 6 , O 03, GC8 .20 7 D ' , > B+* J R < ) 7 , >I<�6Z7-< B ^

$�. & )34 & .103) � < ,H0+9 < DH)�,A0(R <L6Z7 , O . 7-< ) ,A0 ) � ' + .20 <%�[7 *?.2B J D/. 7 , J 0�.2D ONJ *-, 7?;3> T
;3J26-<

430+) < *ZD ' ,A0 O 0 4 >I< *Z,A8=.2D 6 8 ;+<=>I< , 6:& . 6Z< ) J 0I. � 6Z6 .�B3* < )3,H8 7?J *�.203) J 0I. ;('�& *-,A)I8 J *-* < 8 7-J *

� T , 7?; . 7 *-.2B <��=J ,H)C.2D >I<L7-;3J ) 9 J *�0 J 0 6�7 ,���8 JN> B J 0 < 0 7?6 .203) . > J )3, G < ) � 6-6 .@9 J * > 43DA.

9 J * 7?;3< 6�7 ,�� 8 JN> B J 0 < 0 7?6 � ^_� ;3< .24 7-;3J * 6 * < B J * 7�ONJ[J )�* <=6 43D 7-6�� ;3JUT < R < * � . 7-;3<=J * <L7 ,A8 .1D
.203.2D '[6 , 6 J 9 7?;3<_>I<L7?;+J )@, 6 0 J27 B3* <L6-< 0 7-< ) ^

� < * T < * ) X+V + B+* J B JN6-< ) .20 <%�[7?< 0 6 , J 0 J 9C� 6-6 . 7?J . 6Z< 8 J 03) J *Z) < * 8 J 0 6 , 6�7?< 0 7M6 8 ;3<L> <&�
.20+)�.2D 6-J . � 7!T�J �!6Z7-< B > < 7?;3J ) 	 T
; ,A8 ; , 6 7?;+< 6Z< 8 J 03) J *Z) < * " $���9 J * > 43D/. B+DA4 6 %_.24 6-6$�
� < ,A) < D�, 7?< *-. 7 , J 0 6 9 J * 6ZJ DHR[,H0 OQ7-;3< 0 J 0+DA,A0 < .2* 6Z'[6Z7-<=> � .28L8 J *Z)3,A0 OQ7?J�7-;3< .24 7-;3J * �:7?;3<L6-<



V �

, 7?< *-. 7 , J 0 6 B < *�9 J * > 6 , > ,HD/.2*ZD ' 7-J�7?;3<@>IJ )3, G < ) � <LT 7-J 0 > < 7?;3J ) ��& 4 7 T , 7?; D <L6-6 J R < * �
;3< .2)0� ^�� ;+<_7!T J&� 6Z7?< B >I<L7-;3J ) < 0C. & D <=6 R < * ' D/.1* ON<�6�7?< B �!6 , �=<L6 ^


 )+,�� < * < 0 7 .2B3B3* J .28 ;ST . 6a7 . �2< 0@,H0 ) � �,+E&(' � .28 JN&+6-J 0 ^�� ;3< ' � $ 8=.2DA8L43D/. 7 , J 0 6 .2* <

R < 8 7-J *-, �=< ) .2* J 4303) 7-;3< O *Z,A) � 8 < DHD )+, >I< 0 6 , J 0 � R < * ' ,H0 7-< * <=6Z7 ,A0 O ,H) < .+��.203) .2)�R2.10 7 . ON< , 6

7 . �2< 0 J 9 7-;3<�6 B3.2* 6Z<�6Z7 *Z438 7 43* <_J 9 � .28 JN& ,A.20 6 .20+)@. 6 B < 8=, GC8�* <LJ *-) < *-,H0 O J 9 6 B < 8L, <L6 � 7?; . 7
> . �2<L6 � .28 JN& ,/.20 6 8LD JN6Z<�7?J D JUT < * 7 *Z,/.20 O 43D/.2*�9 J * > � ^

����� ��� 
�� � � ��� (���' ����� � ����'

� ;3< * <L6Z7�J 9 7?;3<�7-;3<=6 , 6 , 6 J * O .203, �=< )Q. 6 9 J DAD JUT
6 ^
	!058 ; .2B 7-< * � . 6 4 >I> .1* 'SJ 9 7-;3<_<%� , 6�7 ,A0 OI<�� B3DA,H8=, 7�> < 7?;3J ) 6 , 6 O ,HR < 0"!C.20Q.20C.1D '[6 , 6

J 9:� 6-6 . .20+)�.2D 6-J 6-J2> < 0 < T >I<L7-;3J ) 6 ,H0 7?; , 6 8=D/. 6-6 .2* < B+* <=6Z< 0 7?< ) ^

	!0 8 ; .2B 7?< * ' , > B3DH,A8=, 7�> < 7?;3J ) 6 .2* < ,A0(R <L6Z7 , O . 7-< )"! . 6Z'[6�7?<=> . 7 ,A8 6Z7 *?. 7-<=O2' 9 J *�* <��
)34+8=,A0 O 7-;3< DA,H0 < .2*a.2D ON<L& *?. 8 JN6Z7-6�� B3DH4 6 0 <LT � JN6Z< 0 & * J 8 �P7!' B <_>I<L7-;3J ) 6 .2* < )3, 6 8=4 6-6-< ) ^

� ; .1B 7?< * � B3* <=6-< 0 7?6 0[4 > < *-,A8=.2D * <=6 4+D 7?6 ^

� ; .1B 7?< * � , 6 ) < R J17?< ) 7?J �_��� ��7?;3< � ,A0 <L7 ,H8�B3* < B3* J 8 <L6-6ZJ *=^
� ; .1B 7?< * � 7 * < . 7-6
6-JN>I< * < D/. 7-< )@B3* J2& D <L> 6�� .203)
� ; .1B 7?< * Y )3*-. T
6 8 J 038=DH4 6 , J 0 6 .203)@B3,H03B J ,A0 7?6 9F4+* 7?;+< *
* <L6-< .1*-8 ; )+,A* < 8 7 , J 0 6 ^



V �

	��/���
� 
 � �

�� ����� 	 ��� ��
 � � � � �

����� � '���� �&% � �,� ����'

	!0 7-; , 6 B3.2B < * T�< D J�J � ,H0�) < 7 .2,HD:. 7�7?;3< T ,H) < D ' 4 6Z< ) � 6-6 . >I<L7-;3J ) .203) ) <L> J 0 �
6�7 *?. 7?<�7-; . 7 6 , O 03, GC8 .10 7 , > B3* J R <L> < 0 7?6 ,H0 7?;3<�< � 8=, < 038 'SJ 9 7?; , 6�7!' B <�J 9 >I<L7-;3J )S8 .20 & <

.28 ; , < R < ) ^ � < 8 J 0 6 ,H) < * 7!T J@<%�[7 *-.2B J D/. 7 , J 0 .1D ONJ *Z, 7-;3> 6�& . 6Z< ) J 0 � 6-6 .�^ 	!0 BC.2* 7 ,A8L43D/.2*

T < JN&+7 .2,A0�.20 J *Z) < * 7!T�JP>I<L7-;3J ) 7?; . 7 4 6Z<=6�7!T J 9F43038 7 , J 0 < R1.2DH4C. 7 , J 0 6 B < * 6�7?< B T
; ,A8 ;

T < 8 .2DHD 7?;+< 
������ ��� ����� ��

%�� � � �Q>I<L7-;3J )E^ � < .2D 6-J 8 J 0 6Z7 *-438 7 . 0 J 0 7 *Z,HR[,/.2D > J )3, GC8 . �
7 , J 0 J 9 7-;3<�T�< DAD � 0 JUT 0�% " � <��[7 *?.1B J DA. 7 , J 0P.2D ONJ *Z, 7?;+> & . 6-< ) J 0Q.10@.2B3B3* J B3*-,A. 7?< � 6Z6 .

>IJ )+,HGC8=. 7 , J 0 ^ 	!0 BC.2* 7 ,H8=43DA.2* T�<�JN&+7 .1,A0 .20 J *Z) < * 7!T J > < 7?;3J ) 7?; . 7 4 6Z<=6�7-; * <L< 9F430+8 7 , J 0

< R2.1DA4C. 7 , J 0 6 B < * 6Z7-< B T
; ,A8 ; T < 8 .2DHD�� 9 J * ONJ[J ) * < . 6ZJ 00� 7-;3< �  &" "$
���� ����� � � � >I<L7-;3J )E^
	!0 7?;+< 6Z7 ,���8=. 6-< 7-;3< <%�[7 *-.2B J D/. 7-< ) >I<L7-;3J ) 6 0 J D J 0 ON< * ; . R < . ; , O2;3< * J *-) < * 7?; .20 7-;3<
�]D/.1,A0 � 6-6 . >I<L7-;3J ) ^�� < R < * 7?;+< D <L6-6��aT�< B3* J R <P7?; . 7 7-;3< � ��7 *?.2B J DA. 7?< ) � 6Z6 . > < 7?;3J )

.20+) 7?;+< � '[>I> < 7 *Z,A8�� 6-6 . > < 7?;3J ) ; .UR < . 6-> .2DAD < * < *Z* J *�8 J 0 6Z7 .20 7 T
; ,H8 ;S<%� B3DA.2,A0 6�7-;3< ,H*
6 43B < *-, J *�B < *�9 J * > .2038 < ^ � < .1D 6-J B3* J R <W7?; . 7 4303) < *�8 < * 7 .2,A0Q8 J 03)+, 7 , J 0 6 7?;+< �]D/.2,H0Q� 6Z6 .

>I<L7-;3J )Q, 6 8 J 0(R < * ON< 0 7�T
;3< 0 .2B+B3DA, < ) 7?J . B3.2* 7 ,A8=4+D/.2* 6 ,H0 O 43DA.2*
B < * 7 43* & . 7 , J 0�B3* JN& D <L> ^

��4 > < *-,H8 .2D <%� B < *Z, >I< 0 7?6 J 0�. 7-<=6Z7 B3* JN& D <=> 4 6Z< )�,H0�.�* <=O , J 0C.2D �!6 8=.2D < >IJ ) < D .2* < .2D 6ZJ
B3* <=6Z< 0 7?< ) ^

��� � � %�
 � ��� 
	�
� ��� ����� '�
�� �

� ;3< ) < )3,A8=. 7?< ) <%� B3DA,H8=, 7 .2D ONJ *-, 7?;3>I6 .2* <]6 8 .2DA.2*-D ' , > B3DH,A8L, 7 .203) <�� B+D J , 7 7?;3< B+* J )3438 7 , J 0 �
D JN6-6 9 J * > J 9 7-;3< ��$�� 6�'�6�7?<L> ^]� ;3< ' .2* < & . 6-< ) J 0 7?;3< . 6Z6 4 > B 7 , J 0 7-; . 7 .2DHD 6Z;3J * 7 DH,HR < )



V �

6 B < 8=, <L6�� 8 .14 6 ,H0 O�7?;3< B3* JN& D <=> 7-J_& < 6�7 ,�� � .2* < J 03D 'WT < . � D ' 8 J 4+B3D < ) 7-J .2DAD J27?;3< * 6 B < 8L, <=6 ^
	!0 > . 7-;3<=> . 7 ,H8 .2D 7?< * > 6�7?; , 6 , > B+DA, <L6 7?; . 7 9 J * 7?;3<L6-< 6Z;3J * 7 DA, R < ) 6 B < 8L, <L6�7?;3< D JN6Z6�7-< * >

��� � �"+ #  �I, 6 8=D JN6-<Q7?J . 6Z7 ,�� < , O2< 0(R1.2DA4 <�J 9 7?;3< � .18 JN& ,A.20 > . 7 *Z, � � .203) 7-; . 7 0 J 6�7 ,��
< , ON< 0 R1.2DH4 <=6_<�� , 6Z7 T
; ,A8 ; .2* < 0 J17 8LD JN6Z<I7-J .@D J26-6�7?< * > ^ � J DHD JUT ,A0 O ) � V + � 7?;3< 9 J DHD JUT ,A0 O
* < . 6ZJ 03,A0 O <%� B3D/.1,A0 6 7?; , 6 ^ � J 0 6 ,A) < * . 7?JN> ,A8 J �['�O2< 0 � T
; ,H8 ; , 6 .�R < * ' 9 . 6Z7 * < .28 7 ,H0 O

6 B < 8=, <L6 ^�	!0 > .20 'I> J ) < D 6 . 7!' B3,A8=.2DEB3* < ) J2> ,H0C.20 7 * <=>IJ R2.1D 6�7?< BS9 J * � � &(' 6-JN>I<�J *-) < * 6
J 9 > . O 03, 7 43) < � , 6 * < .28 7 , J 0 T , 7?; ��� .203)Q. 7?; ,H*-) & J ) '�� � , ^ < ^ �

� 
 ��� 
 � �� ��� 
 �
�

� ;3<�� ,A0 < 7 ,H8 6 9 J * � , 6a7?;3< 0 T < DHD ) <=6 8=*-, & < ) &('P7-;3<_6 8 .1D/.2*���$���
) � +�
+ � 
 / � 3 ��� / � 3 ) � +�# � / � 3 ��� ) ��� + ) � +(#

T
;3< * < � / � 3 , 6 .�8 J 0 6�7 .20 7 6 ,H038 <S7-;3< 8 J 038 < 0 7 *?. 7 , J 0 6 J 9 ��� .203) � .2* < G ��< ) ^ , < 0+8 <
7-;3< * <a<%� , 6�7?6 0 J 8 J 4+B3DA,H0 O�T , 7?; J27-;3< * 6 B < 8=, <=6M7-; * J 4 ON;W7-;3< D J26-6 *-. 7?< ^ "�< 8 .24 6-< 9 J *M. 7?JN> ,A8
J �['[ON< 0 8 J 43B+DA,A0 O
7-; * J 4 ON;_7?;3< B3* J )34+8 7 , J 0 *?. 7-< 
 / , 3 , 6 R < * '�T < . ��7?J[J �U7?;+< B+* < ) JN> ,H0C.2038 <
J 9 7?;3< . & J R < * < .18 7 , J 0 0 JUT 7 *Z,HR[,/.1DAD ' , > B3DH, <=6 7?; . 7 ��� / � 3 , 6 8LD JN6Z<
7-J . 6Z7 ,�� < , ON< 0 R1.2DH4 < J 9

7-;3< � .28 J2& ,/.20 > . 7 *Z, ��J 9 7?;3<:T
;+J D <]6�'�6�7?<L> .203) � ,A0_.1)3)3, 7 , J 0 � 7?; . 7 ,A0�GC* 6�7 .2B3B3* J � , > . 7 , J 0
7-;3<_<%� .28 7�6ZJ DA4 7 , J 0S9 J * � , 6 O , R < 0 &('

) � + �"+#
	�0� �

 / � 3
� / � 3 
 � ) � + �"+���� 
 / � 3

� / � 3 � � ��
�� 
���� �
� ; , 6_<%� .28 7 6ZJ DA4 7 , J 0�9 J * 7 *-4+D ' 8 J 0 6�7 .20 7 8 J[<�� 8=, < 0 7?6 9 J * > 6�7-;3< 6Z7 .2* 7 ,A0 O B J ,A0 7 9 J * 7-;3<
B J B343DA.2*
� 6-6 . >I<L7-;3J ) 6 ^


�D 7?;+J 4 ON;�7-; , 6 <�� B+D/.20C. 7 , J 0�, 6 0 J27 > . 7-;3<=> . 7 ,H8 .2DHD ' *Z, ONJ * J 4 6 9 J * 7?;3< 0 J 03DA,H0 < .1*

B3* JN& D <=>I6_T < ) < .2D T , 7?;"� , 7 B3* < )3,H8 7-6 7-J . O * < . 7 <%�[7?< 0 7 T
;3<L7-;3< *W.20 <%� B3DA,H8=, 7 6ZJ DHR < * J 9
7-;3< 7!' B < 4 6-< )�,A0 7?; , 6 BC.1B < *W8 .10 & < �Z4 6Z7 ,HG < ) ,H0�.2)+R1.20+8 < � 9 J * J 0 < J 9 7?;3<L6-< � 03. > < D '
� T JN6Z7-< B 4 6 ,H0 O % .24 6-6 � � < ,H) < D�, 7?< *?. 7 , J 0 �M7?;3< 8 J 43B3DH,A0 O�& <L7!T <=< 0 6Z;3J * 7 .20+) D J 0 O DH,HR < )



V Y

6 B < 8=, <L6 > . ' & <I6�7 * J 0 ON< * � 6 ,A0+8 < % .24 6-6 � � < ,H) < D], 7?< *?. 7 , J 0 ,A0 7 * J )3438 <L6 .@9 J * > J 9 � 7 *Z,/.20 �
O 4+D/.2*�, > B+DA,A8L, 7 0 <=6Z6 	 � ^W� J * < .28 ; B+* JN& D <=> T�< 7?;+< * < 9 J * < ,HDADA4 6Z7 *-. 7?< 7?;3< < , ON< 0 R1.2DH4 < * < D/. �
7 , J 0 6Z; ,ABI,A0 . 7 . & D <�6-;+J T ,H0 OW7-;3<�6 B < 8=, <L6 .203) < , ON< 0(R1.2DA4 <=6 9 J * T
; ,H8 ; 7?;+< * < D/. 7 , J 0 6-; ,HBI, 6

9 J 4+03) 7?JP<�� , 6Z7 .20+) 7?;3< )3, 6Z7 *-, & 4 7 , J 0 J 9 7-;3< * <L> .2,H03,A0 O BC.2* 7�J 9 7?;+< 6 B < 8 7 *-4 > � .2DHD 7-;3<
< , ON< 0 R1.2DH4 <=6_T < * < 8 JN> B34 7-< ) T , 7?; 7?;3< * J 4 7 ,A0 <���������� 9F* JN> � .2BC.28 � � J 9 7-;3< � .28 JN& ,A.20

� 6-<=< .1D 6-J � , O ^ � ,H0 ) � V + � ^ 	!0 7-; , 6 * <=> .2,A0+,A0 O BC.2* 7��]< , ON< 0(R1.2DA4 <=6 7?; 4 6 8=.20 & < J 9 7!T�J

6ZJ * 7-6�� < , 7?;+< * 7-;3<L' .2* <W6-> .2DAD .203) ;+< 038 < ) J 0 J27 ,A0 7 * J )34+8 < 6�7 ,�� 0 <L6-6��EJ * 7?;+<L' .2* < DA.2* O2<
& 4 7 8 .2030 J27]& < . 6-6ZJ 8L,/. 7-< ) T , 7-; . 6 ,A0 O D < 6-;3J * 7 DA, R < ) 6 B < 8=, <=6 ^M	 9 7-;3<=6Z< D/. 7Z7?< * < , O2< 0(R1.2DA4 <L6

<�� , 6Z7��E7?;3< 0 7?;3<W6 B < 8=,A.2DMB+43*-B JN6-<W<%� B3DA,H8=, 7�>I<L7-;3J ) 6 8 .20�9 .1,AD 8 JN> B3D <L7?< D ' ^�	!0 6 B < 8 7 , J 0 J 9
.2DHD 7?;3< 7 . & D <=6 B3* <L6-< 0 7-< ) ;3< * < T ,ADHD * < R < .2D 7?; . 7�7?;+<=6-< DA. 7-7-< * < , ON< 0(R1.2DA4 <=6�<�� , 6Z7�J 03D ' 9 J *
7-;3<�7 * J B JN6 B ;3< *-,A8 T <L7 B3* JN& D <L>�� ^C� ; , 6�J2&36-< *ZR1. 7 , J 0@, 6 ,H05DH,A0 <�T , 7?;@J 4+* 7-<=6�7 * <=6 43D 7-6 ^

����� � ������'	� ��� 

� ��' % � ��
 � � ��

% � � � �

	 9  � ��� ) < 0 J27-<=6@7?;3< R < 8 7-J * J 9W8 J 038 < 0 7 *?. 7 , J 0 6���7-;3< )3,�� < * < 0 7 ,A.2D <=K 4C. 7 , J 0 6
.2*Z, 6 ,A0 O 9F* JN> 7-;3< 8 ;3<=> ,A8=.2D > . 6-6 & .2DA.2038 < * < DA. 7 , J 0P8 .10 & <�T *-, 7Z7?< 05,H0 7?;3< 9 J * >�

 ���
+ � 
 �&�  ��#

� � �

#  � � � � �&�  ��# � � � #  � �. �� 9 J * � � V�#
� � �

# � � � ^ V �
T
;3< * < 
 �&�  �
.103) � � �  �  ��.2* < � � ��
���� ��� �$�P.20+)�
�� � � ����� ��� �$� 7?< * >I6 * <=6 B < 8 7 , R < D ' ^ � ;3<L6-<
<LK 43. 7 , J 0 6 ; . R < .20 <%� B J 0 < 0 7 ,/.2D�.20C.2D '[7 ,A8=.2D 6ZJ DA4 7 , J 0 B3* J R[,H) < ) 7?; . 7�
 � �" �_.203) � �&�  �
.2* < 8 J 0 6�7 .20 7 ^ � J *
.105,H03, 7 ,/.2D`R1.2DA4 <  "��+ ,�� �  ,�.20+)�. 6Z7-< B � 6 , �=< � 7?;+< .1B3B3* J � , > . 7 , J 0

 �� �"+ , 
	�0��� 
 � �" ,��
� �&�" ,�� ��� 
 �&�  , �

� �&�  ,�� �  ,�� ��� $ � ����� ��� � � � � \ ; �� ��+ , 
 � � � � ^ � �
9 J * > 6 7-;3<�& . 6 , 6 J 9 7-;3< ��� � � >I<L7-;3J )E^M� J * 6 B < 8L, <=6 T , 7-; .�R < * ' D J 0 O ��� ! � � �#" �%$ � � V � � � �
, ^ < ^ �2T , 7?; R < * ' 6-> .2DAD � � �27-; , 6M<=K 4C. 7 , J 0 8=.20 & <a6 , > B3DA, G < ) & ' * < B3D/.28L,A0 O�7?;3< <�� B J 0 < 0 7 ,/.1D
7-< * > T , 7?; V � � � �&�" ,�� �37?; 4 6�JN&+7 .2,A03,H0 OW7-;3<_<%� B3DA,H8=, 7 �]43D < *
9 J * > 43DA.

 �� �"+ , 
	�0�	�  ,�� � 
	�-� 
 � �" ,�� � � � �  ,��  ,�� ���
�

� � ^ ' �



V��

� J * 6 B < 8=, <L6 T , 7?; .@R < * ' 6Z;3J * 7 DH,H9 <L7 , >I< � , ^ < ^ � T , 7?; R < * ' D/.2* ON< B J26 , 7 ,HR < � � � 7?;3<I<%� B J&�
0 < 0 7 ,/.1D 7?< * > 8=.20 & < .2B3B+* J � , > . 7?< ) & ' *�� .203) 7?;3< 9 J DHD JUT ,A0 OS6Z7-< .2) ' � 6Z7 . 7?< * < D/. 7 , J 0�, 6
JN&�7 .2,H0 < )

 �&��+ , 
 �0� � 
 � �  �"+ , 
	�0���
� � �  �"+ , 
 � ��� �

� � ^ � �
� J * 6Z;3J * 7 � DH,HR < ) 6 B < 8=, <=6 7?;3<L6-< <=K 4C.2DH, 7 , <=6 9 J * > . 6Z'[6Z7-<=> J 9M0 J 03DH,A0 < .2* <=K 4C. 7 , J 0 6 T
; ,A8 ;

, 6 4 6 43.2DAD ' 6ZJ DHR < ) &(' .�G ��< ) B J ,A0 7 , 7?< *?. 7 , J 0 6 8 ;3<L> < ^]� ; , 6 , 6 ,H0 9 .28 7]<LK 43,HR1.2D < 0 7:7?J�6ZJ DHR <
7-;3<_6Z'[6Z7-<=> J 9 )3,�� < * < 0 7 ,A.2D � .2D O2<=& *-.2,A8 <=K 4C. 7 , J 0 6 � $

��#� JN&+7 .1,A0 < ) & ' * < B3DA.28=,H0 O ,A0 � � ^ V �
7-;3< )+,�� < * < 0 7 ,/.1D <=K 4C. 7 , J 0 6 8 J *-* <=6 B J 03)+,A0 O�7?J�6-;3J * 7�� DA,HR < ) 6 B < 8L, <L6M&('�7?;3< ,A* 8 J *-* <L6 B J 03)3,H0 O
6�7?< .1) ' �!6Z7 . 7?< <=K 4C. 7 , J 0 6�

 ��
+ � 
 � �" ��#

� � �

#  � � � � � �" ��# � � � #  � �  �� # ��� � # � � ^ � �

* � 
 � �  ��#
� � �

#  � � � � � �  ��# � � � #  � �  � # - ��� #

T
;3< * < � , 6�7?;+<�6-<L7
J 9 ,H03)3,H8 <=6 8 J *Z* <=6 B J 03)3,A0 O 7?J 7?;+<�6-;3J * 7�� DA,HR < ) 6 B < 8=, <L6 .203) 7?;+<�6-<L7 �
8 J 0 6 , 6Z7-6 J 9 7?;3< * <=> .2,A0+,A0 O ,A03)3,H8 <L6 ^ � < 8 .2DHD 7-;3<�6 8 ;+<=>I<�& . 6-< ) J 0 � � ^ � � � � � ^ ' � � � � ^ � � 7-;3<
��� 
 � � � �I>I<L7-;3J ) ^M� ; , 6 , 6 8=D < .2*-D ' )+, 6Z7 ,A038 7 9F* JN> 7-;3< >I<L7?;+J ) 8 J 0 6 , 6Z7 ,A0 O�J 9E.1B3B3D ' ,H0 O

� � ^ � � 7?J .2DAD 6 B < 8L, <=6 T
; ,H8 ;5T ,HDAD & < 8 .1DAD < ) 7?;3< � ������' � � � �5>I<L7?;+J ) ^ � < 0 J27-<�7?; . 7
7-;3<

$

�� � 6-6 . >I<L7-;3J ) ) <L6 8=*Z, & < ) ,H0 7-; , 6 BC.1B < * , 6 4 6 4C.2DHD ' � 0 JUT 0 ,H0 7-;3< DA, 7-< *-. 7 43* < . 6

7-;3< � 6-6 . >I<L7?;+J ) .203) ; . 6�& <L< 0 <%�[7?< 0 6 , R < D ' 4 6-< ) ,H0 6-J D R[,A0 O . 7-> J26 B ;3< *-,H8 8 ;3<=> , 6�7 * '

<LK 43. 7 , J 0 6 ^

� J 0 6 ,A) < *
0 JUT 7-;3< ��DA.2,A05� 6Z6 . 6 8 ;3<L> < ^ " ' 8 J 0 6�7 *Z438 7 , J 0 T�< ; . R <

; �"+ ,%� �  , �  "��+ ,�� # ; � �"+ , � � 
 �" ,�� � � �  ,��  , �  � �"+ ,��
�


 6 , > B+D < .203.2D '[6 , 6 9 J * 7?;+< 6Z< 8 J 03)5) < *Z,HR1. 7 , R <L6 . 7 + , O , R <L6
; � � ��+ ,�� � � � �  , � ; � �"+ , � � � � �" ,���� 
 �  , � � � �" , �. ,�� #
 � � ��+ ,�� � 
 � �  ,��  � ��+ ,%� � � � �" ,����  � ��+ ,�� #  "��+ ,��(� � � �  , �  � ��+ ,%�

� � 
 � �" , � � � �  , �(�"� 
 �" ,�� � � �  , �  , � � � � �" ,���� 
 �  , � � � �  ,��  , #  ,�� #
6Z;3JUT ,A0 O@7?; . 7 ; � � �"+ ,%� ��  � � �"+ ,%��,A0 ON< 0 < *-.2D ^W� ; 4 6 7-;3< J *-) < * J 9���DA.2,A0 � 6Z6 .@, 6�<=K 4C.1D 7?J



VUX

J 0 < ^

	!0 .20 . 7-7?<L> B 7 7-J , > B+* J R < �]D/.1,A0 � 6-6 . � 7?;+< 8 ;+<=> , 6Z7-6 T J * � ,H0 O5J 0�. 7-> J26 B ;3< *-,H8

>IJ ) < D 6]; .UR < ) < R < D J B < ) 7?;3<%� � 

� � � 
 % � � � � > < 7?;3J ) ^:� ;3< 9 J * > 43D/. � � ^ � �M, 6 * <�� .2B3B+DA, < )
T , 7?; 
 ��.103) � ��* < 8 JN> B+4 7?< )�. 7 7-;3< B J ,A0 7  ��\ � ; �"+ , 
	�0� O ,HR[,A0 O

5 � � � \ � 
 �&�  � �
� �&�  � � � � 
 �&�" � �

� � �  � � �  ,�� � � $ � ����� � � ��� �
�

� � ^ � �
� ;3<aT J * � B < * 6�7?< B , 6 .2B3B+* J � , > . 7?< D ' ) J 4 & D < ) � . 6 8 JN> BC.2* < ) 7?J �]D/.1,A0 � 6Z6 .+^]��4 >I< *-,H8 .2D
<�� B < *Z, >I< 0 7?6 ; . R <Q6Z;3JUT 0 7?; . 7 	 7?< *?. 7-< ) � 6Z6 . B < *Z9 J * > 6 & <L7Z7?< * 7?; .20 �]D/.2,H0 � 6-6 . � ,H0
7-< * >I6
J 9 B3* < 8=, 6 , J 0 � T�J * � *-. 7 , J � J 0+D ' 9 J * D/.2* ON<�7?J D < *-.2038 <L6 ^

��� � � � � �$����� ' 
 � � � '�

' � �������� 
� � ��

% "$
������&%


�B3B3D 'S<%� B J 0 < 0 7 ,A.2DAD ' G 7-7?< )��]43D < * >I<L7?;+J ) ) � � + 7-J � � ^ V � \
 � �  , 
	��� � ����� � �" ,��

T
;3< * <

� ��� � �
� � � V
�

	 9 7-;3< � .28 JN& ,A.20W, 6 .2B+B3* J � , > . 7?< ) &(' 7?;3< ) <=6�7 *-4+8 7 , J 0 > . 7 *Z, � ,H0 7?;+<�<%� B J 0 < 0 7 ,/.2DHD '
G 7Z7?< )��]43D < * 9 J * > 43D/. J 0 <_JN&+7 .1,A0 6a7-;3< B3D/.2,H05� 6-6 . 9 J * > 43D/. � � ^ � �

 � �  , 
 �	� � � � � � � �" , �
�  ,	��� � � � � � � � � ����� ��
���� 
 � �  ,��
�  , 
�� � ����� ��
����  , � � � � 
 �

� � � � 
 � � � � � 
 �  , � � �����
	!0 ) � � + � � > < 7?;3J ) 6 .2* < 8 J 0 6 ,A) < * < ) �3T
; ,A8 ; .2* <�J 9 <%� B J 0 < 0 7 ,A.2DAD ' G 7-7?< ) 7!' B < .203)

; . R < .2* & , 7 *-.2*-,HD '�; , ON; J *-) < * 6 4 6 ,H0 O .20 ' .2B3B3* J � , > . 7 , J 0 $ J 9 7?;+< � .28 JN& ,/.10��:^���438 ;

>I<L7-;3J ) 6 .2* < ) < GC0 < ) &('



� *

� � � � � � � $ �

�
� �"� � ��
	� $

� � ��� � � � � ���.� ��
� � �  , 
	� � � ��� � � � � �����
 � �  , 
	����� � � � ������ J DHD JUT ,A0 O�7-; , 6 .2B3B+* J .28 ; .203) 7-;3< � 6Z6 . .1B3B3* J � , > . 7 , J 0 � � � � T�< B3* J B JN6Z<�7-;3<

9 J DHD JUT ,A0 O 0 <LT <%� B J 0 < 0 7 ,/.2DHD ' � G 7Z7?< ) � � 6-6 . > < 7?;3J ) 6=\
�_� � � � 
 � � �!6�7 . O2< �3J *Z) < * � �

� � � ��� �

��� *
V *

����� # ��� � �%� �


��� V

� V V
����� #

� � � � � � �� ����
�

�_� � � � " � � �!6�7 . ON<&�3J *Z) < * � �

� � � �%� �

��� *

� � ' *
����� # ��� � �%� �


��� V

� � � ' V
����� #

� � � � � � �
�

�
� �

�

�_� � � � � � �!6Z7 . ON<�J *Z) < * � �

� � � �%� �


�����������
*
* *
* * *
V * � �� *

� �����������
# ��� � ��� �


�����������
V

V V

* V V

* * V V

� �����������
#

� � � � � � � � � 	
�
� 	��� �

�	�
�

�_� � � ' � � �!6Z7 . ON<�J *Z) < * ' �



� V

� � � ��� �


�����������
*
* *
� � � �� *
�� * � � � *

�������������
# �"� � �%� �


�����������
V

V V

* V V

* �
�

V V

�������������
#

T , 7?;P7?;3<�T < , ON;(7?6

� � � � � � ��	� � � 	
�

�
� � �

�
� # ���� � � � � � ��

�

� � �� � �
� V �

�


�DAD <�� B J 0 < 0 7 ,A.2DAD ' G 7-7?< ) � 6Z6 . .2* < . & D < 7?J ,A0 7-<=O *-. 7?< 8 ;+<=> ,A8 .1D 6Z'[6Z7-<=>I6 .2*-, 6 ,A0 O

9F* JN> . 7?>IJN6 B ;+< *-,H8W* < .28 7 , J 0 6 ^ � ;3< ,H*�B3*-.28 7 ,A8 .1D B < *�9 J * > .2038 < � ;3JUT < R < * � T . 6 0 J27 9 J 4303)
7-J & <W& <L7-7-< * 7?; .20 7?;3< R < * 6 , J 0 6�J 9�� 6Z6 . B+* J B JN6-< )�9F43* 7?;3< *=^�� ; 4 6��ET <WT ,ADHD 0 J27 B343* 6 4 <
7-; , 6 DH,A0 < .10 '[>IJ * < ^

��� � 
������ ��� ����� � ����'#����(���� ��� � " �


 � � 

% ��' � � � �


�0C. 7 43*?.1D T . 'P7?JI& 43,HDA)@0 <LT�>I<L7-;3J ) 6
& . 6-< ) J 0�� 6-6 .I,A0 7?;+< ;3J B < J 9 & <L7Z7?< * < 9 �
GC8L, < 038 ' , 6
7-J 8 J 0 6 ,A) < * <���7 *?.2B J DA. 7 , J 0@.2D O2J *-, 7?;3>I6 ^�� J2> <_<%�[7 *?.2B J D/. 7 , J 0 > < 7?;3J ) 6�; . R <
B3* J R < ) 7?J & < 6 4+8=8 <L6-6 9F43D 9 J *
R < * 'Q6�7 ,�� B3* J2& D <L> 6 .2*Z, 6 ,H0 O ,A0@8 ;3<L> , 6Z7 * '+�`< ^ O ^ �C<%�[7 *?.2B J D/. �
7 , J 0 & . 6Z< ) J 0 7-;3< DA,A0 < .2*ZD ' , > B3DA,H8=, 7 �]43D < * >I<L7-;3J ) J * J 0 7-;3< DH,A0 < .2*-D ' , > B+DA,A8L, 7E> ,H) � B J ,A0 7
*Z43D <&� 6Z<=< ) � � ' *.+ .203) ) � Y � � < 8 7 , J 0Q	 � ^ X.+ ^a� ;3< * < 9 J * < � <%�[7 *-.2B J D/. 7 , J 0@8=.2030 J27�& < . B3*-, J *-,
)3, 6 8=.2*-) < ) . 6 .IR[,/. & D <�7?< 8 ; 03, K 4 < 9 J * 6ZJ DHR[,H0 OI7-;3<W6�7 ,�� 6Z'[6Z7-<=>I6 .2*-, 6 ,H0 O ,H0�. 7-> J26 B ;3< *-,H8

8 ;3<L> , 6Z7 * ' ^@	!0 O2< 0 < *?.2D�9 J * ; , ON; .28=8L43*?.18 ' * <LK 4+,A* <L> < 0 7?6 <���7 *?.2B J DA. 7 , J 0 7?J�; , ON; J *-) < *

, 6 4 6Z< ) �E& 4 7�;+< * < T�< .1* <W> .2,H03D ' ,A0 7?< * <=6�7?< ) ,A0�D JUT�J *-) < * <���7 *?.2B J DA. 7 , J 0 6 ,A038 < 7-;3< .28 �
8L43*?.28 ' * <LK 4+,A* <L> < 0 7?6 ,A0 . 7?>IJN6 B ;3< *Z,A8 8 ;3<L> , 6Z7 * ' .2* < D JUT ^ ��0 <IONJ .1D J 9 7-; , 6 B3.2B < * 7?J

.203.2D ' �=<
7!T J <%�[7 *-.2B J D/. 7 , J 0 .1D ONJ *Z, 7-;3> 6]& . 6-< ) J 0 � 6Z6 .+^�� �[7 *-.2B J D/. 7 , J 0 , 6 & . 6-< ) J 0 7-;3<



� �

<�� , 6Z7-< 038 <WJ 9M.20Q. 6Z'[> B 7?J27 ,A8 <�� B3.20 6 , J 0�,H0 � � B JUT < * 6 9 J * 7-;3< O D JN& .2D < *-* J *=^�	!0 7-;3< B+* <=6$�
< 038 <_J 9 6Z7 ,�� 0 <=6Z6 6 438 ; .20 <%� BC.20 6 , J 0@) J[<=6 0 J27
;3J DH)P,A0 ON< 0 < *-.2D ;3JUT�< R < *=^ � < R < * 7?;3< D <=6Z6��
<���7 *?.2B J DA. 7 , J 0 > . ' .2DH* < .2) ' D < .2) 7?J . 8 < * 7 .2,A0I, > B3* J R <=>I< 0 7 �Z4 6Z7 &(' * < )+438=,H0 O 7-;3<�< *-* J *
8 J 0 6Z7 .20 7?6 ^

�C* J2> 7?;3< 0 J 0 6�7 ,�� 6 , 7 43. 7 , J 0 7-;3<W<��[7 *?.1B J DA. 7 , J 05.2D O2J *-, 7?;3> & . 6-< ) J 0 � 6Z6 . , 6 ) <��
GC0 < ) . 6 9 J DAD JUT
6 ^ � J 0 6 ,H) < *Z,A0 O . 6Z7-< B � 6 , �=< � .203) . 6-<LK 4 < 038 < J 9 B JN6 , 7 ,HR < ,A0 7?<LON< * 6

� ��� � ��� � ���
� � �

�]T�< B < *�9 J * > � � 7 , >I<=6W7-;3< � 6-6 .�9 J * > 43DA. � � ^ � � T , 7?;�6Z7-< B � 6 , �=<
� � � � � � � � .20+)5) < 0 J27-<�7?;3< * <L6 43D 7
&(' � � � ^ � <_7-;3< 0 <%�[7 *?.2B J D/. 7?<�7-;3<=6Z< R1.2DH4 <=6 R[,/. 7-;3<
* < 8=4+* 6 , J 0

� � � ��� � � � � � 
 � � � � � � � � � �
�"� � � � � � � � � V �

� � ^ Y �
� ;3<@<���7 *?.2B J DA. 7?< ) R1.2DH4 <=6 � � � .2* < .2B+B3* J � , > . 7 , J 0 6 J 9 J *-) < * � 7-J 7-;3<P<%� .28 7I6-J DH4 7 , J 0
 �"+�
 � ��,A0 7?;3< 0 J 0 6Z7 ,�� 6 , 7 43. 7 , J 0 ^


�0 J27?;+< * 7!' B <_J 9 <���7 *?.2B J DA. 7 , J 0P.2D ONJ *-, 7?;3> > . �2<L6 4 6-<_J 9 . 6�'[> B 7-J27 ,H8 <%� BC.10 6 , J 0 6
,H0 < R < 0 B JUT < * 6 J 9 � ^ � ;3< 9 J DAD JUT ,A0 O .2D ONJ *Z, 7?;+> , 6 6 , > ,ADA.2* 7-J 7-;3<@T�< DAD � � 0 JUT 0 % " �

.2D ONJ *Z, 7?;+> ) � � � � J * > 43DA.W	-	 ^ X ^ V '.+ & 4 7 , 7 , 6 & . 6-< ) J 0�� 6-6 .�^�� < 8 JN> B34 7-<

 � � � ��� � � � � ���  , � � �  , � � � 
 �" ,�����
 � �  , � � � 
 �" ,�� # � � ^ � .+�

 � � � � � ��� � � ��� � � �  � � � � � �  � � � � 
 �" � �	� 
 � �" � � � � 
 �  � � � � ^ �1& �

9 J * - � V #
� � �

# � � � V #
.20+) 7-;3< 05B < *Z9 J * > 7-;3< 9 J DAD J T ,H0 O 6�7?< B


 � ��+ � � � � ��� � �	
�� � �
�  � � � � � � �" � � � � � 
 �  � � � � 
 � �" � � � � � 
 �  � � � # � � ^ � 8 �
T
;3< * < + � � + , 
 � � � ^ � ;3< <���7 *?.2B J DA. 7 , J 0 .2D O2J *-, 7?;3> , 6@6 DH, ON;(7 D ' )3,�� < * < 0 7 ^ , < * <&�
8 J 0 6 ,H) < *Z,A0 O . 6�7?< B �!6 , �=<�� .20+) . 6Z<=K 4 < 0+8 <IJ 9�B JN6 , 7 , R < ,H0 7?<=O2< * 6 � ��� � ��� � ���

� � �

�
T < B < *Z9 J * > 7?;3< .2D ONJ *Z, 7?;+> � � ^ � . � � � � ^ � 8 � T , 7?;S6�7?< B �!6 , �=< � � � � � � � � ��� .103)P) < 0 J27?<�7-;3<



� '

* <=6 4+D 7�&(' � � �a\ � 
 � � �"+ � � ^ � <�7?;3< 0 <���7 *?.2B J DA. 7?<�7-;3<=6Z< R1.2DH4 <=6aT , 7?;@7?;3< * < 8=43* 6 , J 0
� � � ��� � � � � � 
 � � � � � � � � � �

�"� � � � � � � � � � V �

� � ^ X �
� ;3<�<%�[7 *-.2B J D/. 7-< ) R1.2DA4 <L6 � � � .2* < .1B3B3* J � , > . 7 , J 0 6]J 9 J *-) < * � � 7-J 7-;3<�<�� .18 7 6-J DH4 7 , J 0 ,H0
7-;3< 0 J 0 6�7 ,�� 6 , 7 4C. 7 , J 0 ^

	!0 7-;3< 0 <��[7�7!T JP6-< 8 7 , J 0 6�T < .20C.1D ' �=< T
; . 7�> . '@; .2B3B < 0 T , 7?;�6�7 ,��E0 <L6-6�& ' 8 J 0 �
6 ,A) < *-,A0 O . 6 ,A0 O 4+D/.2*aB < * 7 43* & . 7 , J 0@B3* JN& D <L> .20+)Q, 7?6 * < D/. 7-< )@* < )3438 < ) 6�'[6Z7?<L> ^

��� � ����
 � 

% � � 

% �  � ��

" ��� �
� ��'�(�� ��� � � 

��� ����
 � � ����' � � � 
 ��

"

��,H038 <@7?;+< )3,�� < * < 0 7 ,/.2D <=K 4C. 7 , J 0 6 � � ^ V � >IJ ) < DHDA,A0 O 8 ;3<=> ,A8=.2D
* < .18 7 , J 0 6 .2* <5ON< 0 �
< *?.2DHD ' 6Z7 ,�� � 7-;3< T < DHD � � 0 JUT 0�B ;3< 0 J2> < 0 J 0 J 9 J *-) < *W* < )3438 7 , J 0 > . ' J 8=8L43* ) Y�V + ^�
 6 .
6 , > B3DA, G < ) >IJ ) < D
B3* JN& D <=> 9 J * 7-;3< 9 J * 7?; 8 JN> ,A0 O .20C.1D '[6 , 6 T < 8 J 0 6 ,A) < * 7?;+< 9 J DHD JUT ,A0 O

� ������� � # � � � ��� � ��� # � � �$� � � ��� � ��"
 � � � � � �" # � �  
 
 � �  # � � # � � ^ V * .+�

� � � � � V
�
��� �" # �+��
 ��� �  # � � � ��
 � V

�

 � �  # � ��
 
.� �" # � � � � � ^ V *2& �

T , 7?; * � ��� V .20+) ��� �" # � � 6 4+B3B J26-< ) 7-J & < .�)3,A. ONJ 03.2D > . 7 *-, � 6�7 *Z,A8 7 D ' B J26 , 7 ,HR <

) < GC03, 7?< ,A0 .�0 < , ON; & J 43* ;3J�J ) J 9 7?;3<P6ZJ DA4 7 , J 0 ^ � ;3< . & J R < )3, R�, 6 , J 0�,A0 7-J�7!T�J 8=DA. 6-6Z<=6

J 9 6 B < 8L, <L6 , 6 *?. 7-;3< *@* <=6Z7 *-,H8 7 , R <&��& 4 7 , 7ST ,ADHD�.2DA* < .2) ' O , R < 8 < * 7 .2,A0 ,A0 6 , O2; 7-6 ,A0 7?J�7-;3<

& <=; . R[, J 43* J 9 7-;3< � 6-6 . > < 7?;3J )�.203) J 9 <%�[7 *-.2B J D/. 7 , J 0 .2D O2J *-, 7?;3>I6_& . 6-< ) J 0 � 6-6 .�,H0

7-;3< B3* <L6-< 0+8 <WJ 9 6�7 ,�� 0 <L6-6 ^
� ;3< <=K 4C. 7 , J 0 6 � � ^ V * .+� � � � ^ V *2& � 8=.20 & < * < T *-, 7-7?< 05. 6

 � � ��� �" # �+��� �% �
 ��� �  # � ��� # � � ^ VNV �

� � � ��� �" # �+��� � ��
 � � �" # �+�(� #



� �

T
;3< * <

��� �" # �+� � � � �  # � � � � 
 � �" # �+� # ��� �  # � � �
V
�
��� �  # � ��
 ��� �  # � � #


 � �" # �+� �
V
�

.� �" # � �#
 
 � �  # � � # � � �  # � � � ��� �  # � � � � 
 � �" # �+�

�

�Q4+D 7 ,HB3D ' ,H0 O�7?;3<Q<=K 4C. 7 , J 0 � � ^ V *1& � &(' � .20+) D < 7-7 ,A0 O � � * T�<QJN&+7 .1,A0 7?;3< � ��
���� ��

��� � � ��"

 � � � � � �" # � �  
 
 � �  # � � � � � �  # � ��� �� 
 ��� �" # �+�(� � \ � �" # � � # � � ^ V � .+�

* � � �:� �" # � � �%
 
 � �  # � � � ��� �  # � ��� � � 
 � � �  # � ��� � \�� �  # � � � � � ^ V � & �
� < . 6-6 4 > <�7-; . 7

� � �" # �+��, 6 ,A0(R < * 7 , & D < � � ^ V ' �
,H0 . 0 < , ON; & J 43* ;3J[J ) J 9 7?;+< 6ZJ DA4 7 , J 0 T
; ,H8 ; , > B3DH, <L6 7?; . 757-;3< )3,�� < * < 0 7 ,A.2D � .2D ON<L& *?.1,A8
6�'�6�7?<L> � � ^ V � .+� � � � ^ V � & � ; . 6 ��� 
���� �$� �
�F8L9�^ ) � Y + � ^ � ; , 6 . 6-6 4 > B 7 , J 0 , 6 .28 7 4C.2DHD '5K 43, 7-<
0C. 7 43*-.2D�9 J * 6 B < 8=, <=6ST , 7?; R < * ' 6Z;3J * 7 DA, 9 <%� 7 , >I<=6 � 6Z<=< � � ^ � ��� ^�	!0 J *-) < * 7-J B3* J R < 7-;3<

8 J 0(R < * ON< 0+8 <WJ 9 7-;3< � 6Z6 . > < 7?;3J ) T�<_T ,ADHDE0 <L< ) 7?;3<_6Z7 . & ,HDA, 7!' . 6Z6 4 > B 7 , J 0

� � �" # �+� � ��� �  # � � � � 
.� �" # � ��, 6 . 8 J 0 7 *?.28 7 , J 0@,A0 � 9 J * 7?;3< 0 J * >�� $�� � � ^ V � �
& <�6 . 7 , 6 G < ) ,H0 ._0 < , ON; & J 43* ;+J�J ) J 9 7-;3<�6ZJ DA4 7 , J 0 ^�� < ) < 0 J17?<
7?;3< * < D/. 7-< )I8 J 0 7 *-.28 7 ,HR[, 7!'

8 J 0 6Z7 .20 7�& '
	 ^ � <�T ,ADAD 6-<L< ,H0P� ;3<=J * <=> � ^ Y ^ V�7?; . 7 � � ^ V � ��, > B3DA, <=6 � � ^ V ' � ^
� <L7 4 6 .2B3B3D ' 7-;3< � 6-6 . >I<L7-;3J ) 7-J�7?;3<P6�7 ,�� <=K 4C. 7 , J 0 6 � � ^ V * .+� � � � ^ V *2& � ^ ��,A038 <

��� �" # �+��, 6 . )3,/. ONJ 0C.2D > . 7 *-, � T , 7-; 6�7 *-,H8 7 D ' B JN6 , 7 , R < 8 J[<�� 8=, < 0 7?6�T�< 8 .20 7 . �1<�7-;3< DH, > , 7
� � * .203) T�<_JN&�7 .2,H0

 � � � ��� � � � � � � � � � �" , � ��� �" , # � ,%�(��
 ��� �  , # � ,%� # � � ^ V � .+�

� � � � � �  , # � ,%�
�

� � ^ V �1& �
� ; , 6 , 6I7?;3< ) < GC03, 7 , J 0 J 9 7-;3< 
 � � � � �:# � � � � # ��� J 9 7?;+< � 6-6 . >I<L7-;3J ) .2B3B3DH, < ) 7?J�7-;3<

* < )3438 < )5B3* J2& D <L> � � ^ V � . � � � � ^ V � & � ^:	 7�T ,ADAD ;3< DABP4 6 DA. 7?< * J 0P,H0@� < 8 7 , J 0 � ^ Y 9 J * 7-;3< 8 J 0 �
R < * O2< 038 < .10C.2D '[6 , 6�J 9 7?;3< � 6Z6 . >I<L7?;+J )P.1B3B3DA, < ) 7?JW7-;3<�6 ,H0 O 43DA.2*�B < * 7 4+* & . 7 , J 0 B3* JN& D <=>

� � ^ V * . � � � � ^ V *2& � ^



� �

� J T T < * <=6�7 *-,H8 7 J 4+* .20C.2D '[6 , 6 7?J 7?;3< )+,�� < * < 0 7 ,/.1D � .1D ON<L& *?.2,H8 6Z'[6Z7-<=> � � ^ V � . � � � � ^ V � & �
J 9E,A03) <%� J 0 < .20+) 7-;3<�>I<L7-;3J ) � � ^ V�� . � � � � ^ V �1& � ^ $�,�� < * < 0 7 ,/. 7 ,A0 O�7?;3< .2D O2<=& *-.2,A8 <LK 4C. 7 , J 0
� � ^ V � & � T , 7-; * <=6 B < 8 7�7?J + .103) J2> , 7-7 ,H0 O 7-;3<_JN& R[, J 4 6 9F430+8 7 , J 05.2* O 4 > < 0 7?6 T�< JN&+7 .2,A0

� � � � 
 � � � � � � � � � � ��� � �% 
 ��� �
�

" ' <%� BC.103)3,A0 O ,A0 7?J �M. ' D J * �!6Z< *-, <=6W7-;3< <�� .28 7 .20+) 7?;3< 0[4 > < *-,A8=.2D 6-J DH4 7 , J 0 6�� , 7 8 .20 & <

6Z<=< 0 7-; . 7�7-;3< D J 8 .1D < *-* J *��� � �"+ ,%� \ �  � �  �"+ , 
 � ��.203)�� � � �"+ ,%� \ � � � ��� �"+ , 
 �0� J 9
7-;3< )3,A* < 8 7 .1B3B3* J .28 ; � 6Z6 . >I<L7-;3J ) � � ^ V � . � � � � ^ V��1& � , 6 O ,HR < 0 & '

�( � �"+ , � � � � �
�
� ��� � , � ��� , � �% , 
 ��� , � # �% , 
 ��� , � � � ^ V �N.+�


 ��� , ��� � , ��� , � �% , 
 ��� , �

 ��� � , � �% , 
 ��� , # � �, ��
 � � , ��� � , � �, � 
 � � � � � #

� � � �"+ , � � � � � �, 
 � � � � � # � � ^ V � & �
T
;3< * < 7?;3< 6 4 &36 8L*-,HB 7 * ,H03)3,A8=. 7?<L6�7?; . 7 7-;3< 9F43038 7 , J 0 .1* O 4 >I< 0 7-6 .1* < 7?;3< ,H03, 7 ,/.2D R1.2DA4 <L6

�" , # � , � ^�� <a; . R < O ,HR < 0 7?;+< 8 JN> B3D <L7?< <%� B3* <=6-6 , J 0 J 9 7-;3< GC* 6Z7:7-< * > J 9 7-;3<a< *-* J * & < 8 .24 6-<

T <WT ,ADHD > . �1< . 8 JN> BC.2*-, 6-J 0 T , 7-;�6-JN>I<WJ17?;3< * >I<L7?;+J ) 6 D/. 7-< * J 0 ^�	 7�> 4 6�7�& < 0 J27 ,A8 < )
7-; . 7 < R < 0�,H9 � � � �" # � � � *Q7-;3< D J 8=.2D < *-* J * * <=> .2,H0 6 �( � ��+ ,�� � � � � � � .103)�� � � �"+ ,%� �
� � �0� ^I	!0 7-;3< 9 J DAD JUT ,H0 OS7?;3<LJ * <L> T�<IO , R < .5B < * 7 43* & < )�. 6�'�> B 7-J27 ,H8 <�� BC.20 6 , J 0 J 9 7-;3<

O D JN& .2D < *Z* J * 9 J *
. 8 J 0 6Z7 .20 7�6�7?< B �!6 , �=< .2B3B+DA,A8=. 7 , J 0 J 9 7?;+< >I<L7-;3J ) � � ^ V � . � � � � ^ V � & � ^
����� 	 � �
	���
���
���
�� �$� � � 
�� � � � ����� 
���� �$� �:���0� ����" ����������# �"!#��������� �$�&%<� � � � �$��!

� � � ��� � � ��� � ����# �2!$# � � � �-�  , # � ,�� # � 
:��� � � � � � � � # �'�������)(��:� ��� # ��� �+* ��
���� # � � � � � � � � � � � ��

� ! � � ��� ��� � � � �$�
�-, � � � � � � � � ��� # � � � � ��� � !�� � � 
 � � � � � # � � � � # ���/. � � # " � � � ��
0�������21 # �"!
�������21 �$��# � + � � + , 
 - � � # ��� �+* � ��! ��� - �43 �

 � �  �"+ � � � � ) � �"+ � ��
	� � � ) � ��+ � � 
 � �� ��
 � � � � � #
� � � � �"+ � � � � � � � ��+ � ��
 ! �� ��
 � � � � �

�

, � � � ��� ��� � � � " ��# � � ��� � ! ��� " � � � � ��� 
���
 ! ��� � ��� 5 � � � � � � � ��" # � ���6, � � ! ��� � � � �$� �



� �

) � �"+���� ) � �"+�����# � 
 � � ��+���# � � ��" � ��� � � , � � � � ��� � ��� # ��� �$� � � �� � ! �� # � �:��� 
���� � � 
�� � � � ! �
# � 
 � � ��� 
 � � ��� !$# � � ����������� � � � # ����� � + , % � � # ! � ) � ��+ ,%� � * � ) � �"+ ,���
 � �, � * �
# � 

� � �"+ ,%��
 ! �, � * �

� � � � ! ^:� J 6Z7 .1* 7�7-;3< B3* J�J 9 �[T < GC* 6�7 6-;+J T 8 J 0(R < * ON< 0+8 <_J 9 J *Z) < * J 0 < 9 J * 7?;3< � 6Z6 .

>I<L7-;3J ) � )+,A* < 8 7 .2B3B3* J .28 ; � ^P	 7 , 6 T J * 7?; 0 J27 ,H0 O57-; . 7 7?; , 6 BC.2* 7 J 9 7?;3< B3* J[J 9a* <=> .2,A0 6

R1.2DH,A) 9 J *�R1.2*-,A. & D < 6�7?< B �!6 , �=<L6 T , 7?; � � '*) , ����� ��� ^ � < 4 6-<I6Z7 .103)C.2*Z) 7?< 8 ; 03, K 4 <=6 � 6-<=<&�
< ^ O ^ � ) � � � � ;3<LJ * <L> � ^ �,+ .103) ) � Y � � ;3<=J * <=> ��	 ^ Y ^ � + � ^ � < ) < 0 J27?<�7!T�J 0 < , ON; & J 43*-,H0 O � 6Z6 .

6ZJ DA4 7 , J 0 6]& ' 8	� � # �� � 9 � 8�
 � # 
� � 9�.203) 7?;3< ,A*])3,�� < * < 038 <�&(':�  � ��� � � 
 � � � � � �
�� � � 
� � ^
� <_6 43B3B JN6Z< 9 J * 7-;3<_> J2> < 0 7 7-; . 7

� 
 � �  �"+ � � � 3 � , � # � 
� � � � �"+ � � � 3 ��� � # � �  � � 3 � � � � # � � � � � 3 � � �
�

� � ^ V Y �
� ; , 6�T ,HDAD & < �Z4 6Z7 , G < ) &(' ,H03)3438 7 , J 0 & < D JUT ^
� J * 7-;3< � 6Z6 . >I<L7-;3J ) � � ^ V � . � � � � ^ V �1& � T <
; . R < 7-;3< ,A0 <LK 43.2DA, 7 , <L6

� �  � � � � 3 � �  � � 
 � � � � �  � � 
 � � � � � � � # � � ^ V�� .+�

� � � � � � � 3 	+$�� � � � � 
 � � � �  � � 
	� � � � � � � � � ^ V��2& �
T , 7?;.* 3 	 � V ^�
�B3B3D ' ,H0 O ) �(Y�� � <=>I> . ��	 ^ � ^ X.+ T < ON<L7

� �  � � 3 � � � � �  , � 
 � � � � , � � #

� � � � � 3 � 	 � � �  , � 
�� � 
 	 � � $�� � � , � �
�

	 9 �  �� # � �� � T , 7-; � 3 ��) < 0 J27-<=6_7?;3< � 6-6 . 6ZJ DA4 7 , J 0 6�7 .2* 7 ,H0 O@J 0 7?;3<I<%� .28 7 6ZJ DA4 7 , J 0 . 7

+ � �37?;3< 0 7-;3< B3* < R�, J 4 6 9 J * > 43D/.W.203) � � ^ V �N. � � � � ^ V � & � , > B3D '
�  �� �  � � �� � 3 � � � � �( � ��+ � � � 
 � � � � � ��+ � � � � 3 � � �

� #
� � �� � � ��� �� � 3 � 	 � � �( � ��+ � � � 
 � � 
 	 � � � � � � $�� � � � �"+ � � � � 3 ��� � � 
 �

�
	 � � � � � �

�

��4 > > ,A0 O 4+B T < JN&+7 .1,A0� � ��� � , �  �� �  � � �� � 3 �
�
� # � � ��� � , � � �� � � � � �� � 3 ��� , � 
 ��� �

V � 	 �43 ����� �
�

��,H038 <:7-;3< 8 J 0 6Z7 .20 7?6 � � # ��� # � �
# �

�
� .203) ����� ) J 0 J27 ) < B < 03) J 0 7?;+< 8 J 0 6�7 .20 7-6 � , # ����# � � �



� Y

.20+) � � ��7-;3< . 6-6 4 > B 7 , J 0 � � ^ V Y �], 6 �Z4 6Z7 ,HG < ) &(' ,H03)3438 7 , J 0 J 0 ��B3* J R[,A) < ) 7-;3< 8 J 0 6Z7 .20 7?6
� , # ����# � � � .20+) � � .2* < 8 ;+JN6-< 0 6 4 � 8L, < 0 7 D ' DA.2* O2< .203) � 6 4 � 8L, < 0 7 D 'P6Z> .1DAD ^

	!0 7?;3<�6-< 8 J 03)SB3.2* 7 J 9 J 43* B+* J[J 9 T < . 6Z6 4 >I<�7-; . 7�7?;3<�6Z7-< B � 6 , �=< � , 6 8 J 0 6�7 .20 7 ^]
 6
,H0 ) � Y � � ;3<=J * <=> ��	 ^ � ^ '.+ T�< .2* < D J[J+� ,A0 O 9 J * .WB < * 7 43* & < )S. 6Z'[> B 7?J27 ,A8 <%� BC.10 6 , J 0 J 9 7-;3<
O D JN& .2D < *Z* J * J 9 7?;3< 9 J * >

 � �  "��+ � � �
�
�� � � � � � ) � �"+ � ��
 �

� � ��
 � � � � � � � #
� � � � �"+ � � �

�
�� � � � � � � �&�"+ � ��
 !

�� ��
 � � � � � � �
T , 7?;I6->IJ�J27-; 9F4+038 7 , J 0 6 ) �&�"+�� � � �&�"+�� � .20+) B < * 7 43* & . 7 , J 0 6 � � � � ! �� 6 . 7 , 6 9 ' ,H0 O ) � �"+ ,%��
 � � , �
* � � �&�"+ ,%��
 ! �, � * � .103)

� �� � * 9 J * - � �
�

� � ^ VUX �
� J * 7-; , 6 B34+*-B JN6-<�T < 8 J 0 6Z7 *-438 7 * < 8L43* 6 ,HR < D 'S7 *-430+8 . 7-< ) <�� BC.20 6 , J 0 6


 � �  "��+ � ��

��� � � � � � ) � ��+ � ��
 �

� � ��
 � � � � � � � �� #


� � � � �"+ � ��

��� � � � � � � � ��+ � ��
 !

�� � #
6 438 ;Q7-; . 7 T
;3< 0�,A0 6-< * 7?< )Q,H0 7-J � � ^ V � . � � � � ^ V � & � T�< ; . R <


 � � � � � ��� � � 
 � � � 
 � � � � � 
 � � ��� � 
 � # 
� � �(��
 ��� � 
 � # 
� � ��
 � � � � � � � #


� � � � � � � � 
 � # 
� � ��
 � � � � � � �
�

� < GC* 6�7 ) < R < D J B 7-;3< . & J R <�<�� B3* <L6-6 , J 0 6 ,A0 7?J � . ' D J * �!6-< *-, <=6 . 7 + � 7-J�J2&+7 .2,H0�8 J 0+)3, 7 , J 0 6 9 J *
7-;3<W6Z> J[J27?; 9F43038 7 , J 0 6 ^ � < 7-;3< 0�) < R < D J B 7?;3< 7?< * >I6 ,H0 R J DHR < ) T , 7?;57?;3< B < * 7 43* & . 7 , J 0 6

. 7 + , 7?J JN&+7 .2,A0 8 J 03)+, 7 , J 0 6 9 J * 7?;+< B < * 7 43* & . 7 , J 0 6 ,A0+) < B < 03) < 0 7 D ' J 9 � ^ ��.28 ; B JUT < *

J 9 ��D < .2) 6 7?JI7!T�JI7!' B <=6�J 9:8 J 03)3, 7 , J 0 6��CJ 0 < 9 J * 7-;3< 6->IJ�J27-; 9F4+038 7 , J 0 6 ) �&�"+�� � � �&�"+��
.203)
7-;3< J27?;3< *�9 J * 7?;+< B < * 7 43* & . 7 , J 0 6�� � � � ! �� ^ 
�9 7-< * 6-J2> < 7-< )3, J 4 6 8 JN> B34 7 . 7 , J 0 6�T <I; . R <
7-;3< 9 J DAD JUT ,H0 O * <L6 43D 7?6 ^�� J * � � * T <W6 , > B3D ' JN&+7 .2,A0 7?;+< 8 J 03)3, 7 , J 0 � �� � � � � �� 9 J * 7-;3<
B < * 7 43* & . 7 , J 0 6 ^]� ;3< * < 9 J * < &(' 7?;3<�;(' B J17?;3<L6 , 6 � � ^ V X � T <�> 4 6Z7 0 < 8 <L6-6 .2*-,HD 'S; .UR < � �� � *
9 J *
.1DAD#- � * ^ � J * - � * , 7 , > B3DA, <=6 7-; . 7 ) � �"+ ,�� � * ^�� J * � � V 7-;3<_6->IJ�J17?; 9F43038 7 , J 0 6



� �

) � �"+��a.103) � � ��+�� > 4 6Z7�6 . 7 , 6 9 '
* � ��� � ��+���� � �"+�� # � � ��+��(��
 ��� ��+������ � �"+���
 � � ��+��(� � � ^ � * .+�

� 
.� � �"+�� � � ��+���
 ��� � �"+������ �"+�� # ) � ��+��(� � 
 � � ��+�� ) � ��+�� #
) � � �"+�� � � V

�
 � � �"+�� � ��� �"+�� ) � �"+�� � ��� � �"+����  �"+�� # ) � ��+��(� � � ^ � *2& �

� ��� � �"+����" "��+�� # � � ��+��(��
 
 � � �"+�� ) � �"+�� 
 
 � � �"+�� � � ��+��


V

�
� � ��+���� � ��� �"+��. "��+���
 
 � �"+��(�

�

� <�; . R < 4 6Z< ) 7?;3< 0 J27 . 7 , J 0 ��� ��+�� � ��� �  �"+�� # � �"+���� �3< 7 82^ � < 8 .1058 JN> B34 7?< � � ��+���9F* JN>
� � ^ � * . � & < 8 .14 6-<IJ 9 7?;3< ,A0(R < * 7 , & ,HDA, 7!'5J 9 7?;+< > . 7 *Z, � � � �"+�� � ��� � ��+���� � �"+�� #�$ � 
 ��� �"+�� �

 � � �"+�� ^ � <P7?;+< 0 ,A0 6Z< * 7 , 7?6 <�� B+* <=6Z6 , J 0 ,H0 7-J � � ^ � *2& �WD < .1)3,A0 O�7-J . DH,A0 < .2* )3,�� < * < 0 7 ,/.2D
<LK 43. 7 , J 0 9 J * ) � ��+�� T , 7?; ,A03, 7 ,/.1DM8 J 03)3, 7 , J 0 ) � �"+ , � � * ^S� ;3< * < 9 J * < ) � ��+�� .103) � � ��+�� .2* <
) < 7?< * > ,A0 < ) 4+03, K 4 < D ' 9F* JN> 7?;3< 7!T J . & J R < <LK 43. 7 , J 0 6 ^W�]4 7-7 ,A0 O + � + , ,A0 � � ^ � * . � �ET <
; . R < � � �"+ ,�� �� * ,A0 O2< 0 < *?.2D � , > B+D ' ,A0 O 7-; . 7 ! �, �� * ^
� J * 7?;+< B < * 7 43* & . 7 , J 0 6 ! �� .203) � ��
T < O2<L7 7?;+< * < 8L43*-* < 038 <=6

! �� � � � ��� ��+ ,�� � � � 
.� � �"+ ,�� ! �� � ��� � ��+ ,%� � � �"+ ,%� # ! �� � � #

� �� � � � � �� 
 
 � � ��+ ,�� ! �� � ��� � �"+ ,%� �  "��+ ,�� # ! �� �
�

� ;3< * < 9 J * < ,H0 O2< 0 < *?.2D ! �� �� * .103) � �� �� * 9 J *�.2DHD�--^�� ;3< * <=> .2,A0+) < *�8 .20 & < <=6Z7 , > . 7?< )
. 6 ,A0�BC.1* 7 ) � J 9 7?;+< B3* J[J 9 J 9 ) � Y�� � ;3<=J * <=> ��	 ^ � ^ '.+ ^ � < JN&�7 .2,H0�* < 8=43*Z* < 0+8 < * < D/. 7 , J 0 6

6 , > ,AD/.1* 7-J � � ^ V � . � � � � ^ V��2& � ^

� ;3< B3* J 8 <=6Z6�J 9 ) < 7?< * > ,H03,A0 OW7?;3< B < * 7 43* & < )�. 6�'[> B 7-J27 ,H8 <%� BC.20 6 , J 0 > . 'P& < 8 J 0 7 ,H0 4 < )
, 9 7?;3< B < * 7 43* & . 7 , J 0 6 .2* <W<%� B J 0 < 0 7 ,A.2DAD ' ) < 8=. ' ,H0 OS7?J��L< * J ^_� J * � � � � ) �&�"+���.203) � � ��+��
.2* < 8 J2> B34 7?< ) 6 , > ,ADA.2*-D '�7?J ) � ��+��W.203) � � �"+�� � .203) T <PJN&+7 .1,A0 J27-;3< * R < * ' ,H0 7 *-,H8 . 7-< * <��
8L43*-* < 038 < * < D/. 7 , J 0 6 9 J * � � � �� .203) ! �� ^�	!0Q9 .18 7 , 7 , 6 0 J27�T J * 7?;@7?J 8 J 0 7 ,H0[4 < 7-; , 6 B3* J 8 <=6-6��
& < 8=.24 6-<
;3< * <�7-;3< .2, > J 9 8 JN> B34 7 ,H0 O .�B < * 7 43* & < ) . 6Z'[> B 7?J27 ,A8 <�� BC.20 6 , J 0 , 6 7?J�6Z<=< ,H9 7-;3<
<���7 *?.2B J DA. 7?< )�R1.2DA4 <L6 8 J 43DA) & < J 9 ; , O2;3< * J *-) < * 7?; .20 J 0 < ^���0�9 J * 7 430C. 7-< D ' � 7-; , 6 8 .2030 J27



� X

; .1B3B < 0 6 ,H038 < J 03D 'S7?;+<W6->IJ[J27?; 9F43038 7 , J 0 7-< * >I6 ) � ��+�� � ) � �"+�� � .20+) � � �"+��
.2* < < DH, > ,A0C. 7?< )
&(' <���7 *?.2B J DA. 7 , J 0 � 0 J17 7-;3< B < * 7 43* & . 7 , J 0 7?< * > 6�! �� �� * .103) � �� �� * ^I� ; 4 6 � ;3<LJ * <L>
� ^ �+^ V 6-;3JUT
6]7?; . 7]7?;3< J *-) < * J 9 7?;3< 6�7 .203)3.2*-) <%�[7 *?.2B J D/. 7 , J 0 � � ^ Y � J 9 � 6Z6 .�* <L> .2,H0 6:<LK 43.2D
7-J�J 0 < 9 J * .2DAD <��[7 *?.1B J DA. 7?< ) R1.2DH4 <=6 .203) 7?; , 6 , 6 .50 <=O . 7 ,HR < * <=6 43D 7 ^ � < 8 .20 7?;3< * < 9 J * <

<�� B < 8 7
7?; . 7 ,H0 7?;3<�6�7 ,�� 6 , 7 4C. 7 , J 0 7?;3<�6�7 .203)3.2*-) <%�[7 *?.2B J D/. 7 , J 0 J 9 7?;3< � 6-6 . R2.1DA4 <L6aT ,ADAD
ON< 0 < *-.2DAD ' 0 J27 , > B3* J R <W7?;3< J *Z) < * J 9 7-;3< �]D/.2,H0 � 6-6 .�^ � ; , 6 * <=6 4+D 7�T . 6 8 J 0+G3* >I< ) 0 4 �
>I< *Z,A8 .1DAD ' ^�
�D 7?;+J 4 ON;�7-;3< J *Z) < *�* <=> .2,A0 6�<=K 4C.1D 7?JPJ 0 <WT
;3< 0 ) J ,A0 OS<��[7 *?.1B J DA. 7 , J 0 7-;3<
< *-* J * 8 J 0 6�7 .20 7?6 .2* < .28 7 4C.1DAD '�6-> .2DAD < *�.20+) 7-; , 6 8 .20 D < .2) 7?J 8 < * 7 .2,H0 , > B+* J R <L> < 0 7-6 ,H0

< � 8L, < 038 ' 9 J * 7-;3< GC* 6�7 R2.1DA4 <L6�J 9 7-;3<_<%�[7 *-.2B J D/. 7 , J 0 7 . & D < .24 ^
� < 8=.2DAD 7-;3<I< D <L> < 0 7 � ��� J 9 7?;3<I<%�[7 *-.2B J D/. 7 , J 0 7 . & D < .24 � � ^ Y � T , 7-; � � � V .203)

� � � � 7?;3< 
 ����� ��� ����� ��

% � � � ��> < 7?;3J ) ^5
�B3B+DA, < ) T , 7?; . 6�7?< B �!6 , �=< � � � � 7?; , 6

>I<L7-;3J )@8=.20 & <_<%� B3* <=6-6Z< ) . 6 . > 4+D 7 , 6Z7 . ON<�>I<L7-;3J )5. 6 9 J DAD JUT
6

� � �  , 
 � � ��� � � � � � � � V � �  , � � �" ,�� � #
� � �  , 
 � � ��� � � � � � � V � �  ,	� � �" ,�� � #
� � � � � 
 � � ��� ��� 
 � � � V � � � � � � ��� � � � #
 � � � � � ��� �

�

� � ^ � V �
.20+)Q, 7 0 < 8 <=6-6 , 7 . 7?<L6�J 0+D ' 7!T J 9F4+038 7 , J 0 < R1.2DH4C. 7 , J 0 6 ^:	 7 , 6 .20 J *Z) < * 7!T J >I<L7-;3J )5,A0 7-;3<

0 J 0 6Z7 ,�� 8 . 6Z< ^ � < .203.2D ' �=<�T
; . 7]; .2B3B < 0 6M7-J�7?; , 6 > < 7?;3J ) T
;3< 0 .2B3B3DH, < ) 7?J�7-;3< * < )34+8 < )
6�'�6�7?<L> � � ^ V � . � � � � ^ V � & � ^ � <_ON< 7 9 J * 7?;3< )3,H* < 8 7 .2B3B3* J .28 ;

� � �  , 
 � � ��� � � � � � � � � � � � V � �  , � ��� �" , # � ,%� � # ��� � � � �  , # � ,�� #
� � �  , 
 � � ��� � � � � � � � � � � V � �  , � ��� �  , # � ,%� � # �<� � � � �" , # � ,%� #
� � � � � 
 � � ��� � ��� 
 � � 
 � � � V � � � � � ��� ��� ��#	�<� �	� # �<� � � � ��� ��#
� � � #
 � � � � � ��� ��# � � � � � � � ���

�



'+*

� 6 ,A0 O � . ' D J * �!6-< *-, <=6 7?J 8 J2> B34 7?<�7?;+< D J 8=.2D < *-* J * J 9 7-; , 6
>I<L7-;3J ) �+T�< .2*Z*-, R < . 7
�� �� ��+ ,%� � � � �

�

� � � � , � �% , 
 ��� , # � 
 � � � � , � � � � � � , ��� , � �% , 
 ��� , � �

 � � , ��� � , � 
 � � � � , � � � � � � , � � , � �% , 
 ��� , � �


 � � � � � #
� ��� ��+ ,%� � � � 
 � � 
 � � � � , � � � � � � � , � � , � �% , 
 ��� , ��
 � � � � �

�

� < 8LD < .2*-D ' 6-<=<�7?; . 7 7-;3< D J 8=.2D < *Z* J * J 9 7-; , 6�>I<L7-;3J ) 8 J 0 7 .2,A0 6 D <L6-6�7?< * >I6�7-; .20 7-;3<�< *-* J *

� � ^ V �N. � � � � ^ V � & � J 9 �]D/.1,A0 � 6-6 .�^ � <IJN&36Z< *�R < 7-; . 7 ,H9 � � � �  # � � � *P7?;+< D J 8=.2D < *Z* J * J 9
7-;3< � �[7 *?.2B J D/. 7?< )�� 6-6 . >I<L7-;3J )@, 6 �( �� �"+ , � � � � � � �a.203) � ��� �"+ ,�� � � � � � � ^�� J * 7?; , 6
>I<L7-;3J ) � 4 6 ,A0 O . 8 J 0(R < * ON< 038 < B3* J�J 9 6 , > ,ADA.2* 7?JW7-; . 7 O ,HR < 0S,A0 � ;3<=J * <=> � ^ ��^ V 9 J *a�]D/.2,H0

� 6-6 . �ET < JN&+7 .2,A0�8 J 0(R < * ON< 038 < J 9 J *-) < * J 0 < 9 J * 7-;3<  � .20+) � � 8 JN> B J 0 < 0 7?6�& 4 7�T , 7-; .

6Z> .2DHD < * < *Z* J * 8 J 0 6Z7 .20 7 ^


 6 , > ,ADA.2* .203.2D '[6 , 6 9 J * 7?;+< % " � � 7!' B < .2D ONJ *Z, 7?;+> � � ^ � .+� � � � ^ � 8 � T�J 43DA) & < R < * '

,H0 7 *-,H8 . 7-< �[& 4 7 , 7a; . 6�& <=< 0 J2&36-< *ZR < )Q0 4 >I< *Z,A8=.2DAD ' 7?; . 7�7?;+< * < , 6 0 J 6 , O 03,HG38 .20 7 , > B+* J R <��
>I< 0 7ST
;3< 0 7?;3< <���7 *?.2B J DA. 7 , J 0 .2D ONJ *Z, 7?;+> , 6 4 6-< )E^ � < R < * 7-;3< D <=6-6���7?;+< GC* 6�7P< D <=>I< 0 7
J 9 7?;3<I<%�[7 *-.2B J D/. 7 , J 0 7 . & D < .24 T , 7?; � � � � ; . 6 O ,HR < 0 ONJ�J ) * <=6 43D 7-6 ^P
�B3B3DA, < ) T , 7?; .

6�7?< B �!6 , �=< � � � � 7?; , 6�> 43D 7 , 6Z7 . ON<�> < 7?;3J )@* < .1) 6

� � �  , 
 � � ��� � � � � � � V � �  , � � �  , �	� #
� � �  , 
 � � ��� ��� � � � � � V � �  , � � ��� � � � #
� � � � � 
 � � ��� ��� 
 � � � V � � � � � � ��� � � � #
 � � � ��# � � ^ � � �

.20+)I, 7 0 < 8 <=6Z6 , 7 . 7-<=6�7?; * <=< 9F43038 7 , J 0 < R1.2DA4C. 7 , J 0 6 ^ � < 8=.2DAD 7?; , 6]> < 7?;3J ) 7?;3< �  �" "$
���� � �
� � � ��> < 7?;3J ) ^5	 7 , 6 .20 J *-) < * 7!T J > < 7?;3J ) ,H0 7?;+< 0 J 0 6�7 ,�� 8=. 6-< ^�� < .20C.2D ' �=< T
; . 7
; .1B3B < 0 6_7?JP7?; , 6_> < 7?;3J ) T
;3< 0 .2B3B3DH, < ) 7-J@7-;3< * < )3438 < ) 6Z'[6�7?<=> � � ^ V � . � � � � ^ V � & � ^ � <



'+V

ON< 7 9 J * 7?;3< )3,H* < 8 7 .2B3B+* J .28 ;

� � �  , 
 � � ��� � � � � � � � � � � V � �  , � ��� �" , # � , � � # � � � � � �  , # � ,�� #
� � �  , 
 � � ��� � ��� � � � � � � � � V � �  , � ��� ��� ��#	��� � � # �<� � � � ��� ��#	��� � #
� � � � � 
 � � ��� � ��� 
 � � 
 � � � V � � � � � ��� ��� � #	� � � � # �<� � � � ��� ��#	�<� � #
 � � � ��# � � � � �

�

� 6 ,A0 O � . ' D J * �!6-< *-, <=6 7?J 8 J2> B34 7?<�7?;+< D J 8=.2D < *-* J * J 9 7-; , 6
>I<L7-;3J ) �+T�< .2*Z*-, R < . 7
�( �� �"+ ,%� �

� �
�

� � � � , � �% , 
 ��� , # � V
�

 � � 
 � � � � , � � � � � � � , ��� , � �� , 
 ��� , � �


 � � , ��� � , � V� 
 � � 
 � � � � , � � � � � � � , � � , � �% , 
 ��� , � �

 � � � � � #

� ��� �"+ ,%� � � � 
 
 V
�
� � � , � � 
 � � � � , � � � � � � � , � � , � �% , 
 ��� , ��
 � � � � �

�

� < 8=D < .2*ZD ' 6-<L<�7?; . 7S7?;3< D J 8 .2D < *Z* J * J 9 7?; , 6 >I<L7?;+J ) 8 J 0 7 .2,H0 6 D <L6-6 7-< * > 6 7-; .20 7-;3<

< *-* J *)� � ^ V �N.+� � � � ^ V � & � J 9 �]D/.2,H0 � 6-6 .+^ 	 7 , 6 .1D 6-J 8=D < .2* ;3< * <�7-; . 7 7-;3< <%�[7 *?.2B J D/. 7 , J 0
.2D ONJ *Z, 7?;+> � � ^ X ��8=.2030 J27 ,H038=* < . 6Z<W7?;+< J *-) < * & < 8 .24 6-< 7?;3<W< *-* J * J 9 7?;+< GC* 6�7_< D <=>I< 0 7�J 9
7-;3<�<���7 *?.2B J DA. 7 , J 0 7 . & D < .24 ) J[<=6 0 J27�; .UR < .20 . 6Z'[> B 7?J27 ,A8 <%� BC.20 6 , J 0S,A0 < R < 0PB JUT < * 6�J 9
� ^ 	!0 9 .28 7 .10 '�<%� B3DA,H8=, 7�> < 7?;3J ) J 9a� 6Z6 . � 7!' B < 8 .20+0 J27 & < J 9 J *Z) < * O * < . 7-< * 7?; .20 J 0 <

9 J * 7?;+< * < )3438 < ) 6Z'[6Z7-<=> � � ^ V � .+� � � � ^ V � & � � & < 8=.24 6-< J 9 7?;+< B3* <=6-< 038 <PJ 9 7?;3< <%� B3* <L6-6 , J 0
� 
 � � � � � � � ,H0 7-;3< GC* 6�7 ) < *-, R2. 7 ,HR < J 9 7-;3< <�� .28 7W6-J DH4 7 , J 0 9 J * 7?;3< � � 8 JN> B J 0 < 0 7 ^ � <

JN&+6-< *�R < 7?; . 7 , 9 � � � �  # � � � *�7?;3< D J 8 .1D < *Z* J * J 9 7?;+< � '�>I>I<L7 *Z,A8 � 6-6 . >I<L7-;3J ) , 6

�( �� �"+ ,�� � � � � � � .203) � ��� �"+ ,%� � � � � � � ^ � J * 7?; , 6 > < 7?;3J ) � 4 6 ,A0 O . 8 J 0(R < * ON< 038 <

B3* J�J 9 6 , > ,ADA.2* 7?J 7?; . 7 O , R < 0@,H0S� ;3<=J * <=> � ^ ��^ V 9 J *a��DA.2,A0P� 6Z6 . ��T�<_JN&+7 .2,A0 8 J 0(R < * ON< 038 <
J 9 J *Z) < * J 0 < 9 J * 7-;3<  � .203) � � 8 JN> B J 0 < 0 7?6
& 4 7
T , 7-; . 6Z> .1DAD < * < *Z* J * 8 J 0 6�7 .20 7 ^

����� 	 ��' ��
 � (�

' � 
 ��� � � � � � ��� ��� 




' �

� ��'�(�� ��� � � 

��� ����
 � � ����' � � � 
 ��

"

	!0 7?; , 6 6-< 8 7 , J 0 T�< O ,HR < . B+* J[J 9 J 9M8 J 0(R < * ON< 0+8 < 430+) < *
8 < * 7 .2,A0@8 J 03)3, 7 , J 0 6 J 9 7-;3<

�]D/.1,A0 � 6Z6 . >I<L7-;3J ) T
;3< 0 .2B3B3DH, < ) 7-JQ7?;+< 6 ,H0 O 43DA.2*-D ' B < * 7 43* & . 7 , J 0 B3* JN& D <=> � � ^ V * . � �
� � ^ V *2& � ^

"�< 8 .24 6-<WT < .2* < > .2,A0+D ' ,H0 7-< * <=6Z7-< ) ,H0 6->IJ[J27?;56-J DH4 7 , J 0 6
7?J � � ^ V * . � � � � ^ V *2& � � 6Z<=<
) � Y�� � < 8 7 , J 0 ��	 ^ � + � T < * <LK 4+,A* < . 6 . 6�7 . & ,ADA, 7!' . 6-6 4 > B 7 , J 0 7?; . 7�7-;3< D JNO .2*Z, 7?;+> ,H8�0 J * >
J 9 � � �  # � � 6 . 7 , 6 G <=6 ) � Y�� � J * > 43DA. ��	 ^ � ^ V2V +

� � � � �" # � �(� � * � � ^ � ' �
,H0�.20 � � ,A03) < B < 03) < 0 7 0 < , ON; & J 43* ;3J[J ) J 9 7-;3< 6ZJ DA4 7 , J 0E^ "�' ) < GC03, 7 , J 0 �C7?;3< D JNO .1*-, 7-;3> ,A8
0 J * > J 9M. > . 7 *-, ��$ , 6 O ,HR < 0 & '

� � $ � � DA, >
��� ,�� ��� , � 
 
	� $ � � V� � � ^ � � �

T
;3< * < 
 , 6a7?;3< ,A) < 0 7 , 7!'P> . 7 *-, � ^
	!0 7?;3< 9 J DAD JUT ,A0 OS7-;3<=J * <=> T < 6Z;3JUT#7?; . 7 7-;3< 6�7 . & ,ADA, 7!' . 6Z6 4 > B 7 , J 0 6 � � ^ V � ��.203)

� � ^ � ' � > . ' & < * < D/. 7?< ) 9 J * 7?;+< > . 7 *Z, � 0 J * > ,H03)3438 < ) &(' 7?;+< > . � � 0 J * > � � ��� �
> . � �� � � � � ��� ^ � J * J27-;3< *I0 J * > 6 6ZJN> < 8 J 430 7?< * <%� . > B3D <L6 & < D J T ) <=>IJ 0 6�7 *-. 7?<@7?; . 7 7-;3<

7!T J . 6-6 4 > B 7 , J 0 6 .1* < 4303* < DA. 7?< ) ^

����� 	 � �
	 ��
�� 
 ��
	� ��# � � � � � � � � � � � ��
 � ! � � � � ��� � � � �$��

�2� � ! � � �" # �+��� � # � �$� � � # � � � �$� ��� � ! ����� � ��� ��� " � $�� � � � � � � �  # � � � ����� ! � ��� � � � �
�
��� � ! ��� # 
 
 � ��� �$� ��� �" # �+� � � 
 ��# � �$� # � # � 
 � � �"� � � � � � � � � ����! � 
��+* � � � ��� # � 
 � � � ����!
���� ��
 " # � �"� � � ��� " � ! # � � 
 ��# � �$� # � " # � � � � � �

�
- ) � �
� � � #

� � �

#
� ��� � � # ��� �+* � �

� � � � > . � �� � � � � � ��� � � � � �	� � � � � # � � # � ��� � ! � � ��� � ��� � !$# � � � � � ! � � �  # � � # � � � � �"� � � � �
� � � # ����! �
�

� �	� ��� � �$! � ��� � ! � � �  # � ��� � # � �$� � � # � � � �$� ��� � ! ��� � � � " # � !�� ��� " � � � � ! ��� � � �



'+'

��� 
���� ��
 � � � # �"� � � "�� � � ��� " % � � # ! �
� � � � � �  # � �(� � *

�

� �$� ! � � � � � � 

(
� � ! � � � � �" # �+�(� � * � � � � � � � � � # � � # ����� � ! � � �:� � ��� � !$# � � � � � ! � � �" # �+� # � � � � �"� � � � �

� � � # ����! � # � 
 � � �  # � � � � � � � � � ! ��� � ��� ! � ����� � � �
�
12� � ! � � � � � �  # � �(� � * � ��� �" # �+� � � 
 ��# � �$� # �2# � 
 � � �"� � � � � � � � � ����! � 
��+* � � ����� # � 
 � � �
 ��# � �$� # � � � ��" � � ����� ! � � � �" # �+��# � �
� �$��!�� � � # � ��! ��� � � � � � � �  # � �
� ��# � �$� � � # � ��� �$�

��� � ! ��� � � � " # � !�� ��� " �

� � � � ! ^�� J * BC.2* 7_V T < * <LT *Z, 7-<
� �" # � � � ��� �  # � ��� � � 
 � � �  # � ���

�

$�,�� < * < 0 7 ,/. 7 ,A0 OW7-; , 6 <�� B3* <L6-6 , J 0 T , 7?; * <L6 B < 8 7�7-J �ID < .2) 6a7?J
� � �  # � � � �:� � �  # � ��� � ��
 � � �" # � �(��
 �:� �  # � ��� � 
�
 � � � �  # � ��� �

��,H038 < � �" , # � ,%� � * .203) ��� �  , # � ,%��, 6 ,A0(R < * 7 , & D <�T <_; . R < � � , 
 � � �  , # � ,�� � * ^ , < 0+8 <
T < O2<L7

� � �" , # � , � � ��� �  , # � ,���� � 
 
 � � � �  , # � ,%��� �

"�< 8 .24 6-< � � �  # � ��, 6 .S8 J 0 7 *?.18 7 , J 0 ,A0 � T , 7?; 8 J 0 6Z7 .20 7 	 9 J * 7?;3< O ,HR < 0 0 J * > ��$ � T <

; . R < <LK 4+,HR1.2D < 0 7 D ' 9 J * 7?;+< ,H03)3438 < ) > . 7 *-, � 0 J * >
� � � � �" # �+� � 3 	 � V

�

� � ^ � � �
��,H038 < ��� �" # �+�M, 6 ,H0 R < * 7 , & D < �N7-; , 6 8 JN> B3D < 7?<=6:7-;3< B3* J[J 9 J 9 7?;3< GC* 6Z7 BC.2* 7�J 9 J 43* 7?;+<=J * <=> ^

� J *_BC.2* 7 � T < 6 43B3B JN6-< & ' 8 J 0 7 *?.1)3,A8 7 , J 0 7-; . 7 7?;3< * <I<%� , 6�7?6 .20 < , ON< 0(R2.1DA4 <�� J 9

� � �  # � � T , 7-; 0 J 0 � 0 <=O . 7 ,HR < * < .2D BC.2* 7 ^ � < ) < 0 J27?<�&('�� �� * . 8 J *Z* <=6 B J 03)3,A0 O < , O2< 0(R < 8 �
7-J *=^ � < T ,ADHD 6-;3JUT 7-; . 7�� � *��[O ,HR[,A0 O�7-;3< ) <=6 ,H* < ) 8 J 0 7 *?.1)3,A8 7 , J 0 ^�� < 4 6-<�7-;3< 0 J27 . 7 , J 0

� \ � ��� �  , # � ,%��.20+) �#\ � � � � �  , # � ,%� ^ � <�; . R < � � � � 
 � � � ���IT
; ,A8 ; , > B3DH, <=6�7?; . 7



'��

� 
 
 � � � � � � � � � * ^ � <�7-; 4 6�J2&+7 .2,H0

� 
 
 � � � � � � 
 � � 
 
 � � � � � � � � � � � *
�

� ;3<I> . 7 *Z, � 
 
 � � � � , 6 8LD < .1*-D ' ,A0(R < * 7 , & D < ^ � ;+< > . 7 *Z, � 
 � � 
 
 � � � � � � � � , 6 ,A0 �
R < * 7 , & D <�7?J[J �3& < 8=.24 6-< J 9 7?;3<_<L6Z7 , > . 7?<
� � 
 
 � � � � � � � �
� 3 � � 
 
 � � � � � � � � $ � � � 3 V

� V 
 � � > . � �� � � � � ��� $ 	 3 	 � V
�

� <�7?; 4 6 .2*-*Z,HR < . 7 7?;3< 8 J 0 7 *?.2)+,A8 7 , J 0 � � * ^
� J *�B3.2* 7�' � 7?;3< D J2O .2*-, 7?;3> ,A8_0 J * > . 6-6-J 8=,A. 7?< ) T , 7?;�7-;3< > . � � 0 J * > J 9a. > . 7 *Z, �

$ , 6 O ,HR < 0 & ' ) � � � � J * > 43DA. 	 ^ V * ^ � * � +

� � � $ � � �> . �� � � � )�� ��
 �� �� � � )�� � � � �

� J * 7-;3<_> . 7 *-, � � ��
 T�<_ON< 7

� � � � ��
�� � �> . �� � � � /�� � � V 
 �� �� � � /�� � � � 3 �> . �� � � � ��� � � � /�� � � � � V � � �
��� � V�� *
�

� J * 7-;3<_> . 7 *-, � � � � � 
�� T < 7-; 4 6�; . R < 7-;3<_<=6Z7 , > . 7?<
� � � � � � � 
��(� � �> . �� � � �

�
� � � /�� � � V 
 �� �� � � /�� � � � � 3 �> ,H0� � �

�
� � $ � � � � � 
�� � *

�

� J 0(R < * 6Z< D '+� 9 J *�BC.2* 7 � � ,H9�. > . 7 *-, � $ 6 . 7 , 6 G <=6 � � $ � ��� 7-;3< 0 7-;3< * < .2D BC.2* 7�J 9
7-;3<�< , ON< 0(R2.1DA4 <L6�J 9 $ .2* <�6Z7 *-,A8 7 D ' 6-> .2DAD < * 7-; .20 � ^M� ; , 6 * <=6 43D 7 , 6 . 6 , > B3D < 8 J 0 6-<=K 4 < 038 <
J 9 7?;+< ) < GC03, 7 , J 0 J 9 7-;3< D JNO .2*-, 7?;3> ,A8�0 J * > � � ^ � � � ^ � <_6 43B3B JN6-< &(' 8 J 0 7 *-.2)3,H8 7 , J 0 7?; . 7

7-;3< * < <�� , 6Z7-6 .10 < , ON< 0 R1.2DH4 < ��J 9 $�6 . 7 , 6 9 ' ,H0 O � � � � � � � T , 7?; .I8 J *-* <=6 B J 0+)3,A0 OI< , ON< 0 �
R < 8 7-J * � J 9 4303, 7 0 J * > ^ � < ; .UR < 9 J * � � * 6 4 � 8L, < 0 7 D 'P6Z> .1DAD

� � 
 
 � $ � � � � V
� �

� V 
	� � � � V
�

� V 
 � � � � � � � V
� � � � � � � � � #

, > B3D ' ,A0 OW7-; . 7 � � $ � � � .203) O , R�,H0 OW7-;3< ) <=6 ,A* < )�8 J 0 7 *?.1)3,A8 7 , J 0 ^
�M,H0C.2DHD ' 9 J * 7?;+< DA. 6Z7 B3.2* 7��+T�< ; . R < &('P;(' B J27-;3<=6 , 6
7?; . 7

� � � � � � � 
��(� � �> . �� � � �
�
� � � /�� � � V 
 �� �� � � /�� � � � � � *

�

��,H038 <
�
� � .20+) /�� � .2* <�6 43B3B JN6-< ) 7-JI& < B J26 , 7 ,HR <�T�< JN&+7 .2,A0��� � � � /�� � � � V�� * 9 J *
.2DAD�-�^



' �

� ; 4 6
T�< ON< 7

� �
��� �
�> . �� � � � ��� � � � /�� � � � � V

�

, < * < , 6 . 8 J 430 7-< * <�� . > B+D <�T
; ,H8 ;P6-;3JUT
6�7-; . 7 � � ^ V � ��) J�<L6 0 J27 , > B3D ' � � ^ � ' ��,A0 O2< 0 < *?.2D ^
� <�7 . �1<

� � �  # � � �

��� *

�

X � �
*
�

X � � � ��� # ��� �" # �+� �

��� *

�

V *
* V *

� ��� �


�D 7?;+J 4 ON;�� � �  # � � , 6 .�8 J 0 7 *-.28 7 , J 0_9 J * 7?;3<�V�� 0 J * > � � � � ��� �� � � � � � �=.203) 7?;3< �]438=DH,A) < .20
0 J * > � � �"� � � � �� � � � � � � � � ��� � � 9 J * 7?;+< 8 J *Z* <L6 B J 03)3,H0 O ,A0+)3438 < ) D JNO .1*-, 7-;3> ,A8�0 J * > 6 � 6Z<=<
) � � � � ;+<=J * <=> 	 ^ V * ^ � + � T�<_; . R < � � � � � �  # � ��� � �

�

X .203) � � � � � �" # � �(��� V
�

� Y ^]	 7 , 6aK 43, 7-<

. > . � ,A0 O�7-J 0 J27 ,H8 <:7-; . 7 � � �" # �+� , 6 .a8 J 0 7 *?.18 7 , J 0�9 J * 7-;3<�> . � � 0 J * > .203) � � � � � �  # � �(� �� *
�

*+V ^@� J26Z7 8 JN>I> J 0 > . 7 *-, � 0 J * > 6 6 . 7 , 6 9 '�7?;3< 8 J 03)3, 7 , J 0 < 0 J 43038 < )�,H0 7-;3< B3.2* 7 �

J 9 7?;3< . & J R < � ;3<LJ * <L> � ^ Y ^ V+�a< ^ O ^ � 9 J * .2DHD�0 J * >I6 ,H03)3438 < ) &(' 7?;+<�� � 0 J * >I6 � � ��� �
� � �� � � � � ��� � � ����� T , 7?;	� � V ^ , < * < , 6 . 8 J 430 7?< * <�� . > B3D < 9 J *P.�0 J * > T
; ,H8 ; 8 .2030 J27

6 . 7 , 6 9 'S7-; , 6 8 J 03)3, 7 , J 0 ^ � <_7 . �2<

� � �  # � � �

��� �

�

X � � � � � �
� � � � �

�

V � �
����� # ��� �  # � � �


��� � *+* *
* �

����� �

� ;3<W6 B < 8 7 *?.2D *?.2)+,A4 6�J 9 � � � �  # � �
, 6�<=K 4C.2D 7?J�*
�

X � ;3< 038 < 7?;3< * < <�� , 6Z7-6 . 0 J * > ��$ � 9 J *

T
; ,H8 ; � � � � �  # � � ��� *
�

X ��6 . '+�(& 4 7 .10 < , ON< 0(R2.1DA4 <aJ 9 � � �  # � � , 6 .2B+B3* J � , > . 7?< D ' <=K 4C.2D 7?J
X(Y �

�

X2X ^�
 8 J 038=* <L7-< <�� . > B3D < ,A0 � � J 9]. 0 J * > T
;3JN6-< ,A0+)3438 < ) > . 7 *Z, � 0 J * > ) J�<L6 0 J27

6 . 7 , 6 9 'S7-;3<_; ' B J27?;+<=6 , 6 ,H0@BC.2* 7 � J 9 � ;3<=J * <=> � ^ Y ^ V , 6 O ,HR < 0 &(' � � � � � � � � 

� � � ��� � � ^
� ;3< * < .2* < .2D 6ZJ 8 J 430 7?< * <�� . > B3D <=6 9 J * 7-;3< 8 J 0(R < * 6Z< B3.2* 7 J 9 7?;+< � ;+<=J * <=> � ^ Y ^ V ^ � <

8 ;3J[JN6Z<

� � �  # � � �

��� � � �

*
� ��� # ��� �" # �+� �


��� V *
* �

� ��� �

� J * 7-;3< V�� 0 J * > .203) 7-;3< �]438=DH,A) < .20_0 J * > T <�; .UR < � � � � � �  # � ��� � � V .203) � � � � � �" # �+�(���
� *

�

� X �3& 4 7 � � � � �  # � � � � � � .20+) � � � � �  # � � �"� � � � , ^ < ^ � � � �" # �+��, 6 0 J27 . 8 J 0 7 *?.18 7 , J 0



' �

9 J * 7-;3<=6Z< 0 J * >I6 ^

� < 0 JUT .20C.2D ' �=<W7-;3< & <=; . R[, J 4+* J 9 7?;+< � 6-6 . >I<L7-;3J ) T
;3< 0 .2B+B3DA, < ) 7-JS7?;3<W6 ,A0 �
O 4+D/.2* B < * 7 43* & . 7 , J 05B3* JN& D <=> � � ^ V * . � � � � ^ V *2& � ^ � < T ,HDAD ) J .20Q.20C.2D '[6 , 6
6 , > ,AD/.1* 7?J 7?; . 7

,H0$) � Y � � < 8 7 , J 0 ��	 ^ � + ^ � < .1* <_> .1,A03D ' ,H0 7?< * <=6�7?< )Q,A0 6->IJ[J27?;P6ZJ DA4 7 , J 0 6 J 9 7-;3< 9 J * >

 �"+�� �  , �"+�� 
 �  
� �"+���
 �

�  � �"+���

� � �

# � � ^ � �N.+�

� ��+�� � � , �"+���
 � �
� �"+���
 �

�
�
� ��+���


� � � �

� � ^ � � & �
	!0 6Z< * 7 ,A0 O 7-;3<=6Z<�<%� BC.20 6 , J 0 6 ,A0 7?J � � ^ V * . � � � � ^ V *2& � � > 43D 7 ,AB+D ' ,A0 O � � ^ V *2& � &(' � � .20+)58 JN>
�
BC.1*-,A0 O <=K 4C.2D B J T < * 6�J 9 � T�< ON<L7 9 J * � , �

 , � � � ��� �" , # � , �  , 
 
 � �  , # � , � #
* � � ��� �" , # � , � � , 
 
 � �  , # � , � #

9 J * �
� �

 � � � � ��� � �  , # � , ���  , #  � � � ��� �" , # � , �. � 
 
 � � �  , # � , �. � � ��� � �" , # � , ���" , # � � �

 
 � � �" , # � , � � � #

� , � � � ��� � �  , # � , ����� , #  � � 
 
.� � �" , # � , �  � � ��� � �  , # � , ����� , # � � � � ��� �  , # � , � � �

 
.� � �" , # � , � � � � ��� �  , # � , � � , 
 
 � �  , # � , � #

< 7 82^�� J * 7-;3< � 6Z6 . > < 7?;3J )

 � � � �  � 
 � � # � � � � � ��� ��� � � � V ���" � � ��� � � � # � � ^ � Y .+�

� � � � � � � 
�� � # � � � � � ����� � � � � V ����� � � � � � � � � � ^ � Y1& �
T < 8 J 0 6 ,A) < * 6 , > ,ADA.2* <�� BC.20 6 , J 0 6

 � �  ,� 
 �  
�� 
 �

�  �� 
 � � �

# � � � �
,� 
 � �

�� 
 �
�
�
�� 
 � � �

# � � ^ � � .+�

� � � � ,� 
 � �
�� 
 �

� � �� 
 � � �

# � � � �
,� 
 � �

�� 
 �
�
�
�� 
 � � � �

� � ^ � �2& �
� < 4 6-< 7?;3< 0 J27 . 7 , J 0 ��� � � 9 J * ��� �" � # � � � � � , � � � 9 J * ��� �" ,� # � ,� � � < 7 81^ � � �  # � ��8=.20 & <

) < R < D J B < )Q,A0PB J T < * 6�J 9 � . 6 9 J DAD J T
6

� � � � � �� � V 
 � � �
�� �:� � � � � 
 � 
 � 
.� � � � � 
 � � �

�� � � � � �� ��� 
 � 
 
.� ��
 � � � � �
�



'(Y

����� 	 � �
	 ��
 � 
 ��
 � �$� � � 
�� � � � � � ������� � # � � � ��� � ��� # � � �$��� � ��� � ��" ��������� # �"!#�����������$�
%<� � � ��� �  # � � 
 ��# � �$� # � # � 
 � � �"� � � � � � � � � � ��! � 
��+* � � �����*� # � � � ! �$����� � � � #$� ����" � ��� �$� � �������)(��
# � 
 ����� � � �	! ��� � � � " # � !�� ��� " �<# � 
:# 
�"�� � � �����:# ��" � ��� � � ��� � ��� �$� � ! � � � ! ��� " ����� ��� # �"!
����� �����$� %<� � � ��� � ����# � !$# � � � �/�  , # � ,%� � , � � � ! ��� # � � * ����
 � �$� � � # � �%/ � * � � � � � ��� # �
� ��� ��� � !�� � � . � � #�" � � � ��
 ����� ���0# �"!#����� ��� �$��� # � � �+* � � ! ��� � 3 / �

 � �  �"+ � � � � � �0� # � � ��� �"+ � � � � � �0���� � ! ��� " � � ! ��� � 3 � , # � 
 � � 3 � ���#1�+ �
"�< 9 J * <_O , R[,A0 O 7-;3< B3* J[J 9 J 9 7-; , 6a7-;3<=J * <=> T�< GC* 6�7 0 <=< )�. B < * 7 43* & . 7 , J 0PD <=>I> . \

� �
	 	 � ��
 � 
���
 � �$� � � 
�� � � � � � ������� � # � � � ��� � ��� # ��� �$� � � ��� � ��" ��������� # �"!#�����������$�
%<� � � ��� �  # � � 
 ��# � �$� # � # � 
 � � �"� � � � � � � � � � ��! � 
��+* � � �����*� # � � � ! �$����� � � � #$� ����" � ��� �$� � �������)(��
# � 
������ � � � ! ����� � �
" # � !�� ����" # � 
 � � � . � � # " � � � ��
 ����� ���0# �"!������ ��� �$��� � � ��� " � � � # �
� 
� � � � � � 
 � # 
� � � ��� 3 $ � � � 
 � �  � ��� 3�' � � � 
� � � � � ��� 3 � � � � � � ��� 3 � � � # � 

�
	 � ��� 3�� ��� , � � � ! ����# � � * ����
 � �$� � � # � � / � * � � � � � � ��� � ��� ��
 !$# � �*� �


 � � � � � ��� � � 
 � � � 
 � � � � � 
 � � ��� � 
 � # 
� � ����
 ��� � 
 � # 
� � � 
 � � # � � ^ � X .+�


� � � � � � ��� � � 
 � � � 
 � � � � � 
� � � � � � 
 � # 
� � �(��
 � � � 
 � # 
� � ��
 	 � � � ^ � X2& �
� # ��� � ! �

� 
 � � � �  � � � ��� 3 � V 
 ) �0� � 
 � �  � ��� 
  � � 
� � � � � ��� 
 � � � ��� # � � ^ '+* .+�

� 
� � � � ��� � � � ��� 3 � � 
 � �  � ��� 
�� � 
 � �0� � 
� � � � � ��� 
 �
	 � ��� � � ^ '+*2& �! ��� � 3 / � � � 3 � , � % � � � � � � V � , � �
� �$� � � # � ���-) #  � # � 
.� 
 �:� ��� 
���� � � 
 �$� � � �� �$� � � # � � � $.# ' # �+# � �
# � 
 � �/, � ��� �$� � � # � � � 
���� � � 
$� �$� � � � � �$� � � # � ��� $�# ' � # � 

� �

� � � � ! ^ � J * 7?;3<  � 8 JN> B J 0 < 0 7�7-;3< * <L6 43D 7 , 6�JN&+7 .1,A0 < ) &(' )3,H* < 8 7�<=6�7 , > . 7 , J 0E^_� J *
7-;3< � � 8 JN> B J 0 < 0 7 7?; , 6 * <L6 43D 7 , 6 B3* J R < ) & ' .2B3B3D ' ,A0 O�7-;3<@> < .20�R1.2DA4 <S7-;3<=J * <=> ^ � <

8 J 0 6 ,H) < * 7-;3< R < 8 7?J * � R1.2DH4 < )@9F43038 7 , J 0
) �" # � � � � ��� � � � � � � � ��� � � � �" # � �(��
 � � �  # � �



'��

9 J *��" # � ��,A05. � � � � � 0 < , ON; & J 43* ;3J�J ) J 9 �  � # � � � ^���D < .1*-D '
) � �  # � � � � ��� � � � � � � � � � � ��� � �" # �+����� � � � �" # � �(��
 
 � � � � �  # � � � 
 � � � �  # � � #
) � �  # � � � � ��� � � � � � � � � � � ��� � �  # � ����� � � � �  # � ���#
 
 � � � � �  # � ����
 � � � �" # � � �

� < ; . R < 7-;3< <=6�7 , > . 7-< � ) � �  # � � ��� 3 � ,A03) < B < 03) < 0 7 D '�J 9 7?;3< 8 J 0 6�7 .20 7?6 $�# ' # � # � �
.20+) �I^M	!0 7?; , 6 D <L> > . T < 8 J 0 6 ,A) < * &(' ;(' B J17?;3<L6 , 6 R1.2DH4 <=6]6 . 7 , 6 9 ' ,A0 O � � � � � �" # �+� ��� 3
� � T
;3< * < 7?;3< 8 J 0 6Z7 .10 7 �W) < B < 03) 6�J 0 7?;3< 8 J 0 6�7 .20 7-6 $.# ' � .203) � ^�� < O2<L7 � JN> , 7-7 ,A0 O
7-;3<_JN& R�, J 4 6 9F43038 7 , J 05.2* O 4 > < 0 7-6 �

� ) � ��� 3 ' � � 
 � � ����� � � 
 � � � � ��
 � � � ��� #

T
;3< * < ' , 6 ,A03) < B < 03) < 0 7�J 9 7?;3< 8 J 0 6Z7 .20 7?6%$.# ' # �+# � � .20+) �I^�� J * � � * T < ; . R <
� � ��� � � � 
 � � � � ��
 � � � ��� �

�> . �� � � � � ����� � � � 
 � V � � ����� � � � � ��� � � � � � � � � � �
3 �> . �� � � � � ��� � ��� � 
�� V � � ��� � � � � � � � � � ��� �
3 � � V

. 6 . 8 J 0 6-<LK 4 < 038 < J 9 � ��� � ��� � 
 � V � � ��� � ��� � � 	 3 � � V 9 J *
.1DAD�-Z^

� < .2* < 0 JUT ,H0@B JN6 , 7 , J 0 7-J O ,HR < . B3* J�J 9 J 9 � ;3<LJ * <L> � ^ Y ^ � ^

� � � � ! � ! , � � ��� ��" ��� � � ��� � < ,A0 6Z< * 7  ,� .203) � ,� ,H0 7-J 7?;+< � 6Z6 . >I<L7?;+J ) � � ^ � Y . � �
� � ^ � Y1& � ^M
�8=8 J *-)+,A0 OW7-J � ;3<LJ * <L> � ^ �+^ V�7-;3< * < )3438 < ) 6Z'[6�7?<=> , 6 8 J 0(R < * ON< 0 7
J 9 J *-) < * J 0 <

6ZJI7-; . 7 � � ,� � � � �" ,� # � ,� � ��� 3 $ � ^�� ;3< ) < 9 < 8 7?6�6 . 7 , 6 9 '

� � �  ,� � � �  ,� � � � � � � � �� � � �� � � � V � �  ,� � ��� �" ,� # � ,� �	� � *

	 � � � ,� � � � � � �" ,� # � ,� � � � � � � � �� � � �� � ��� � ,� � � � �  ,� # � ,� � �
� � ,� � � � � � �" ,� # � ,� � � � � � � � �� � � �� � ��� � ,� � � � �  ,� # � ,� � � 
 � � � � � � � �0� #

, ^ < ^ � �
	 � ��� 3 � � ^P$ < 0 J27 ,H0 O �  � �  ,� �� � .103) � � � � � ,� � � � � T�< . 6-6 4 > < 7?; . 7
�" � # � � �
.103) �" ,� # � ,� � 6 . 7 , 6 9 '

� �  � ��� 3 ' � # � � � � ��� 3 � � # � � ^ '+V �



'NX

7-; , 6aT ,HDAD & < �Z4 6Z7 ,HG < ) &(' ,H03)3438 7 , J 0 & < D JUT ^ � < .2B+B3D ' � <L> > . � ^ Y ^ ' 7-JIJ2&+7 .2,H0
� �  � � � ��� 3 � V 
 ) �0� � �  � ��� 
  � � � � � ��� #

� � � � � � ��� 3 � � �  � ��� 
�� � 
 � �0� � � � � ��� 
 � �

T
;3< * <W7-;3< 8 J 0 6�7 .20 7?6 ) #  � .203) � ) J 0 J27 ) < B < 0+) J 0 7-;3< 8 J 0 6Z7 .20 7?6 $�# ' # � � .203) �I^

� ;3< 8 J 0 6�7 .20 7 � ) < B < 03) 6�J 0 7-;3< 8 J 0 6�7 .20 7?6 $�# ' � .203) � �E& 4 7 ) J[<=6 0 J27 R1.2* 'QT , 7?; � ^
� < 8=.20 .2B+B3D ' ) � Y�� � <=>I> . ��	 ^ � ^ X.+ 7?JION< 7�7-;3< ) <L6 ,H* < )Q* <L6 43D 7 ^ � ;3< ;(' B J27-;3<=6Z<=6 � � ^ '+V �
.2* < 6 . 7 , 6 G < ) &(' ,A03)+438 7 , J 0 J 0 ��B3* J R[,H) < ) 7?;3< 8 J 0 6�7 .20 7?6 $.# ' � .20+) � .2* < 8 ;3J26-< 0

6 4 � 8=, < 0 7 D ' D/.2* ON< .203) �Q, 6 6 4 � 8=, < 0 7 D 'P6-> .2DHD �+& 4 7 ,A03) < B < 03) < 0 7 D 'PJ 9 � ^

�&� � � 
�� � � � � ������' ��� ����
 ��
�� � � � � 
 ��
 "

� J 7-<=6�7 7-;3< B+* J B < * 7 , <L6 J 9 )3,�� < * < 0 7 0 4 >I< *-,H8 .2D >I<L7-;3J ) 6]T�<�; . R < 8 ;+JN6-< 0 7?;+< �a.2* �
& J 0 " J 03)�� < 8 ; .20+, 6-> 	 � � � " � � 	 � ��� % < * ' < 7 .1D ^ � ) � *.+ � � 8 J 0 6 , 6�7 ,A0 OQJ 9 ' � 8 ;+<=> ,A8 .1D

6 B < 8=, <L6 ,H0 R J DHR < )�,H0 Y *@7?;3< * > .2D�.203) V2V B ;3J17?J D '[7 ,A8 * < .28 7 , J 0 6 ^@� ;3< 8 J 038 < 0 7 *?. 7 , J 0 J 9

��� � , 6 ;3< DA)_G ��< ) 7?; * J 4 ON;3J 4 7 7?;3<�6 , > 43D/. 7 , J 0 ^ � ; , 6 >I< 8 ; .103, 6Z> , 6 ) <L6 , O 0 < ) 9 J * 7?;3< 0 4 �
>I< *Z,A8 .1D 6 , > 4+D/. 7 , J 0 J 9 8 ;+<=> ,A8 .1D B+* J 8 <=6Z6-<L6 ,A0 4+* & .20S.203)S,H0 * <LO , J 0C.2D 6 8=.2D <�> J ) < D 6 ^:� J *

7-;3< 0[4 > < *-,A8=.2D <�� B < *Z, >I< 0 7?6]7-;3< 8 ;3<=> ,A8=.2D >I< 8 ; .20+, 6-> , 6 *Z430I9 J *�. 6 , > 4+D/. 7 , J 0 7 , >I<aJ 9 �

)C. '[6 ^]� ;+< *-. 7?< 8 J 0 6Z7 .20 7?6 .203)I,A03, 7 ,/.1D�8 J 03)3, 7 , J 0 6 9 J DAD JUT 7-;3< 	���� � � 	!0 7?< * ONJ R < *-0 > < 0 7 .2D
� .20 < D J 0 ��DA, > . 7?< � ; .10 ON< � � ;3<L> , 6Z7 * ' 	!0 7?< *-8 J2> BC.1*-, 6ZJ 0 6Z7 4+) ' � 6Z<=< ) Y * + � 6 8 < 0C.1*-, J/'
�2� " , J 	 � ^ 
�0 J B < *?. 7-J * � 6 B3DH, 7-7 ,A0 OW< 0(R[,A* J 0 > < 0 7 � 7-;3< . 7?>IJN6 B ;3< *Z,A8_8 J 0(R < 8 7 , J 0 � )3,��E4 6 , J 0 �
* < .28 7 , J 0 <LK 43. 7 , J 0Q, 6
6-J D R < ) T , 7-;57-;3< >I<L7-;3J ) J 9 9F*?.28 7 , J 0C.2D 6�7?< B 6 ) X � + !`8 ;3<=> , 6�7 * ' .203)
7 *?.20 6 B J * 7 .2* < 8 J 0 6 ,H) < * < ) 6-< BC.2*?. 7?< D ' .103)P,A0 7?<LO *?. 7?< ) T , 7?; )3,�� < * < 0 7a6Z7?< B �!6 , �L<=6 ��, 6a6 , > �
43DA. 7?< ) T , 7-; . 7 , > < 6Z7-< B J 9 � * ) ' - ��� + �(1 + 9 J * 7?;3<W7 *?.20 6 B J * 7�6 8 ;3<=>I< ^ � > , 6-6 , J 0QD < R < D 6
J 9 *

�

*+V ) � � � � � �(� & +�J 9 � � � *
�

*�V ) � � � � � �(� & +�J 9 � ��� .203) *
�

V ) � � � � � �(� & +�J 9�, 6-J B3* < 0 <
.2* < 8 J 0 6 ,A) < * < )E^Q� ;3<L6-< <=> , 6-6 , J 0 6 .2* < ,H0 � < 8 7?< )�,A0 7?;3< 6Z'[6Z7-<=> ,A0 <=K 4C.2D K 4C.20 7 , 7 , <=6 . 7



� *

7-;3<_& <LO ,A030+,A0 O J 9 < .18 ; � * ) ' - ��� + �(1 + ,A0 7-< *ZR1.2D ^
� J ) <=6 8L*-, & <]7?;+<�6�7 ,��E0 <L6-6 J 9 7?;3< B3* JN& D <L> T <�; .UR < 8 JN> B34 7?< ) & J27-; 7-;3<�< , O2< 0(R1.2DA4 <L6

� � J 9 7-;3< � .28 JN& ,/.10 .203) 7-;3< ) <L6Z7 *-438 7 , J 0 *?. 7-<=6�� �!^�� ;+< * < DA. 7 , J 0 � � � � � ��.1DAD JUT
6 4 6

7-J . 6-6ZJ 8L,/. 7-< 7?;+<S< , ON< 0(R1.2DA4 <=6WT , 7?;�7?;+< D/.2* ON<=6�7 0 <LO . 7 ,HR < * < .1D�BC.2* 7?6W7-J 8 < * 7 .1,A0 6Z;3J * 7 �
DH,HR < ) 6 B < 8L, <L6 ^�� J * 7-;3< * < .2DEB3.2* 7�J 9 7?;3<�6 B < 8 7 *-4 > T�<�; .UR < 9 J 4303) 7-;3< 9 J DHD JUT ,A0 O R1.2DH4 <=6L\

� �
�

VNV $ V * � ) � � � � � + � � �
�

� � $ V * � ) � � � 
 � + � �
�

� Y $ V * � )�� � � + � � '
�

� ) ��� + � � �
�

� ) � ��� + �
.2DHD J27-;3< * 6 & < ,H0 O ,A0 7?;3< ,H0 7-< *�R2.1D )�� *

�

V � # � V *�� � + ^:� ;+< B3* JN& D <=> , 6 R < * 'I6Z7 ,�� 6 ,H038 < 7 , >I<

6�7?< B 6 J 9 V ) �#)��#� 1 � /2�(�
�
+ .2* < B+* JN; , & , 7 ,HR < D '56Z> .2DHDM8 J 0 6 ,H) < *Z,A0 O .20 ,H0 7-<=O *-. 7 , J 0�,H0 7-< *�R2.1D

J 9 � * ) ' - ��� + �(1 + .203) 7-;3< D JUT .28L8=43*-.28 ' * <LK 4+,A* < ) ^�� J * 7-; , 6 B3* JN& D <L> 7?;3< 9 .28 7�7?; . 7�7-;3<

< , ON< 0 R1.2DH4 <=6�T , 7?;Q7?;3< DA.2* O2<=6Z7 0 <=O . 7 , R < * < .2D BC.2* 7-6 .2* < , 6ZJ D/. 7?< )�.203)�8=.20 & < . 6-6ZJ 8L,/. 7-< )

T , 7?; 8 < * 7 .2,H0 6 B < 8=, <=6 ,A03)+,A8 . 7?<=6a7-; . 7
7?;+< 6 ,A0 O 43D/.2* B < * 7 43* & . 7 , J 0 >IJ ) < D � � ^ V * . � � � � ^ V *2& �
> . �2<L6
6-< 0 6-< ^

����� � � "$
 � ��� ��� � 
�� � � ���

	!0 7?; , 6�6Z< 8 7 , J 0 7-;3< * <L6 43D 7?6 9 J * 7-;3< 7?<L6Z7 B3* JN& D <=> .2* < 8 JN> B3.2* < ) 7?JS7?;+< 6-J DH4 7 , J 0

8 JN> B+4 7?< ) &('Q7?;3< 8 J ) < �

�$


� � J 9�� ^�,�.2,A* < *�.103) % ^!��.20+0 < * ) � Y +MT , 7?; R < * '�7 , ON;(7
7-J D < *?.2038 <=6 & + � � � V * � ��� .203) ),+ � � � V * � � , ) '*���"� / � �"�(1	� / ' � + ^


 6 . >I< . 6 43* <�J 9 7?;3< .28=8L43*?.18 ' T�<�; . R <�<L> B+D JU'N< ) 7?;+< ��� " � � � � !�# � ��� � # ��� 
 � � � � �
������� ��8 J2> B34 7?< )5. 6 9 J DHD JUT
6

� $ � �
V
�

�
� � � � � $ � � # � $ � � � ��D JNO � , � �.�"��� � #

T
;3< * <�� , 6 7?;+< 0 4 > & < * J 9 6 B < 8=, <=6�� ���"����. > < . 6 4+* <5J 9 7?;+< * < D/. 7 ,HR <5< *-* J * ,H0 7-;3<

0 4 >I< *Z,A8 .1D 6-J DA4 7 , J 0 J 9 6 B < 8=, <=6 -_.203) � $ � � 7?;+< 8 J *Z* <=6 B J 03)3,A0 O 0 4 >W& < * J 9�.28=8L43*?. 7?<

)3, O , 7-6 ^ � , 7-;P7?;3< � <%� .28 7 	 6-J DH4 7 , J 0* "��+�� � 8 JN> B+4 7?< ) &(' ��
�$�

� � � .203) 7?;3< 0 4 >I< *Z,A8 .1D
6ZJ DA4 7 , J 0 5 �"+��
. 7�; .203) . 7 )3, 6 8L* <L7-< 7 , >I<=6 8 + � � + , 
 � $$� + # * 3 � 3 � 9 7?;3< > < . 6 43* <



�3V

J 9 7?;+< * < DA. 7 , R <�< *Z* J * , 6 8 JN> B34 7-< )Q. 6 9 J DAD JUT
6

�.�"��� �

�����
V
� � � � $ ������ �

�����
 � �"+ ��� � 5 � �"+ ���

 � ��+ ���
�����

�
# � � � 8 * 3 � 3 � \ �  � ��+ ��� � � ) 9

�

� ;3<�7?; * <=6Z;3J DA)I9 .28 7-J *�4 6-< ) ;3< * < , 6 ) � V ) '*� �"� / � � �(1	� / ' � + ^M	 9 7?;3<�6-< 7 � � , 6 <L> B 7!' ��7-;3<
R1.2DH4 < J 9 �.�"�-�3, 6 0 <LO D < 8 7?< ) ^M� ;+< B343*ZB J26-<�J 9C8 J 0 6 ,A) < *-,H0 O�7-;3< . & J R < ) < GC0 < ) < *-* J * >I< . �
6 43* < ,A0 6�7?< .1) J 9 7-;3< * J�J17�>I< .10 6-K 4C.1* < 0 J * > � ) � * ) '*� �"� / � � �(1	� / ' � + �
, 6�7-J 6 4+B3B3* <L6-6
9F* JN> 7?;3< < *Z* J *�8 .2DH8=43DA. 7 , J 0 7?;3< 7 , >I<=6 T
;3< * <W7-;3< . &36-J DH4 7?< R1.2DA4 < J 9 7?;3< 8 J 038 < 0 7 *-. 7 , J 0

9 .2DHD 6�& < D JUT ) � V ) '*���"� / � �"�(1	� / ' � + ! 7-;3<=6Z< R1.2DH4 <=6 .2* < R < * ' DA, �2< D ' 8 J *-*Z43B 7?< )�.20+) 7-;3<

8 J *-* <=6 B J 03)+,A0 O D/.2* ON< * < D/. 7 ,HR <�< *-* J * 6�6 . ' 0 J27-; ,A0 O . & J 4 7�7-;3<�ON< 0 < *?.2D`8 JN> B+4 7 . 7 , J 03.2D3.28 �
8L43*?.28 ' ^��C* JN> . B ;('[6 ,H8 .2D 6Z7 .103)3B J ,A0 7 � 9 J *a. 7?>IJN6 B ;+< *-,H8�8 ;3<L> , 6Z7 * ' .1B3B3DA,H8 . 7 , J 0 6�� R1.2DA4 <L6
J 9 ) � V ) '*���"� / � �"�(1	� / ' � + J *aD <L6-6 8=.20 & < . 6-6 , > ,HD/. 7-< ) 7?J . 8 JN> B3D <L7?<�<%�[7 ,H038 7 , J 0 J 9 7-;3<
6 B < 8=, <L6 ^

	!0 T
; . 7 9 J DHD JUT
6�T�< ) < 0 J17?< 7-;3< 8L43*-* < 0 7 6�7?< B �!6 , �=<S&(' � ^Q� ;+< ,A0 7?<LO *?. 7?J * 6 4 6Z< )
.2* <�7?;3< 9 J DHD JUT ,A0 O+\

V ^ � ������' � � � � ,A0 7-<=O *-. 7?<L6 .1DAD 7-;3<_6 B < 8=, <=6 T , 7-; 9 J * > 4+D/. � � ^ � � ^

� ^ ��� 
 � � � � , 6 4 6-< ) T , 7-; .�) ' 0C. > ,H8 BC.1* 7 , 7 , J 0 J 9 7?;3< 6 B < 8L, <=6 ,A0 7?JQ6 D J T � 9 . 6Z7��
.103)Q0 J * > .2D ^ 
 7�< .28 ;@7 , > <�6�7?< B T < ; . R <2\

�
	 9 $�� � V *+* $ � 7-;3<_6 B < 8=, <=6 , 6 6 D JUT .103)Q, 6 ,A0 7?<LO *?. 7?< ) T , 7?; � � ^ ' ��!

�
	 9 $�� � *

�

V0$ � 7?;3<_6 B < 8L, <L6 , 6 9 . 6Z7 .20+)Q, 6 ,A0 7?<LO *?. 7-< ) T , 7-; � � ^ � �%!

�
� 7-;3< * T , 6Z< � 9 J * > 43D/.�� � ^ � ��, 6 .2B3B+DA, < ) ^

' ^ �!��
 � � ��

% � � � � , 6 6 , > ,ADA.2* 7?J $�
�� � 6-6 . �C& 4 7�; . 6
J 0 < <��[7 *?. , 7-< *-. 7 , J 0)� � ^ � � ^

� ^ 	���

"$

� � 6-<L< ) X � + � , > B3D <=>I< 0 7?< )5,H05��
�� %_��	�$ ��, 6 4 6-< )Q. 6
6 B < 8L,HG < )Q,H0 ) YNY + \

�
	 9 $�� � *

�

� $ � 7?;3<_6 B < 8L, <L6 , 6 9 . 6Z7 .20+)Q, 6 ,A0 7?<LO *?. 7-< ) T , 7-; � � ^ � �%!



� �

�
	 9 $�� � � $ � 7?;+<�6 B < 8=, <=6 , 6]6 D JUT .20+) , 6 ,A0 7?<LO *?. 7-< ) T , 7-; 7?;3< 0 J 0 6Z7 ,��5� ;3<L> <LK
9 J * > 4+D/. !

�
� J *
.2DAD J17?;3< * 6 B < 8=, <=6
7?;3< � ;3<L> <LKP6Z7 ,���9 J * > 43DA.W, 6 4 6Z< ) ^

� ^ 
������ ��� ����� ��

% � � � � � � ^ � V � T
; ,A8 ; 4 6-<=6a7-;3< )3,�� < * < 038 <  � � � � � � � � � � . 6 .20
< *-* J * <=6�7 , > . 7-J *�9 J * 7-;3<_6Z7?< B �!6 , �L< 8 J 0 7 * J D ^

��^ �  �" " 
 � �.� � � � � � � � ^ � � � T
; ,A8 ; 4 6-<=6 9 J * 7-;3<S6Z7-< B � 6 , �=< 8 J 0 7 * J D 7-;3< )3,�� < * < 0+8 <
 � � � � T
;3< * < � � , 6 �Z4 6�7:J 0 < 8 ;3< .2B <%�[7 *?.�� 6-6 . 6Z7-< B 4 6 ,A0 O�7?;+< 9F430+8 7 , J 0 < R1.2DA4C. 7 , J 0
. 7  ,�0 <=< ) < )59 J * � �

� � �  , 
 � � ��� � � � � � � � V � �  , � � �" ,����
�

Y ^ � ��� � ��
 � , 6]& . 6-< ) J 0 7?;+< R1.2*Z,/. & D <a6Z7-< B 6 , �L< �(7!T J&�!6�7?< B & .28 �(T .2*-)S)+,�� < * < 0 7 ,/. 7 , J 0
9 J * > 43DA. " $�� � ) �NY���X+V � �NX + ^ 	!0 6Z7?< .2) J 9�. >IJ )3,HG < ) � <LT 7-J 0 B3* J 8 <=6Z6�� %_.24 6-6$�
� < ,A) < D , 7-< *-. 7 , J 0 6 .2* < 4 6-< )59 J * 6-J D R[,A0 O 7?;+< 0 J 03DA,H0 < .1* 6Z'[6Z7-<=> J 9 <=K 4C. 7 , J 0 6 ^�� ; , 6

7-< 8 ; 0+, K 4 < 8=.2* < 9F43DAD 'S<�� B+D J , 7?6 7?;3< B3* J )34+8 7 , J 0 � D JN6Z6 9 J * > J 9 7?;3< )3,�� < * < 0 7 ,/.2D <LK 43. �
7 , J 0 � 6Z<=< ) �(Y + 9 J * ) < 7 .2,HD 6 � ^�� <�; .UR < 4 6Z< ) 7-;3<�J *-, O ,A0C.2D+, > B3D <L> < 0 7 . 7 , J 0 JN&+7 .2,A0 < )

)+,A* < 8 7 D ' 9F* JN> 7?;3< .24 7-;3J * 6 ^ � J .28=8 < D < *?. 7-< 7-;3< 8 J 0(R < * ON< 038 < J 9 7?;3< % .14 6-6$� � < ,A) < D
, 7?< *?. 7 , J 0 6�� 7?;3< 6 B < 8=, <L6 ; .UR < & <=< 0 6ZJ * 7-< ) ,A0 ) < 8L* < . 6 ,H0 OQJ *-) < * * < DA. 7 , R < D '�7-J57-;3<

6 , �L< J 9 7-;3< ,H* ) <=6�7 *-4+8 7 , J 05*?. 7-<=6 ^

� ^�� �&%�
 � . " $�� 8 J ) < �C6-<L< ) VNV+� V � + �(�a, 6
6 , > ,HD/.2* 7?J � �3��$�� � � , R < * >IJ * < � J D R < *a9 J *
��$�� �:6Z<=< ) ��V + � ��T ,H) < D ' 4 6Z< ) & ' . 7?>IJN6 B ;3< *Z,A8 >IJ ) < DAD < * 6 ^ � J ) < , 6 8 J 0 6 ,H) < * < )

7-J ; . R <@6-< R < *?.2D
.2)�R2.10 7 . ON<L6 J R < *I� �3��$�� T
;+< 0 4 6-< ) 7-J ,A0 7?<LO *?. 7?<S6�'�6�7?<L> 6 J 9

��$�� .2*Z, 6 ,H0 O 9F* JN> 8 ;3<L> ,H8 .2D � ,A0 < 7 ,H8 6 � 6-<L< ) V � + � ^]	!0 J *Z) < * 7?JW7 . �2< 9F4+DAD .2)+R1.20 7 . ON<
J 9 7?;+< 6 BC.2* 6 , 7!' B3. 7-7-< *-0 J 9 7-;3<�� .28 JN& ,/.20 � � J ) < ; . 6
& <=< 0 > J )3, G < )5. 6 ) <L6 8=*Z, & < )
,H0 ) Y�� + &(' * < B3D/.18=,A0 O 7?;3<_ON< 0 < *-.2D 9 .28 7-J *-, � . 7 , J 0S.203) 6 4 &+6Z7 , 7 4 7 , J 0@* J 4 7 ,H0 <=6 ���������



� '

.103) ����������T , 7?; 6 B < 8=,/.1DA, �L< ) 6 BC.2* 6-< * J 4 7 ,A0 <=6 ^M� <L6 43D 7?6 9 J * & J17?; 7?;+<a6Z7 .203)C.2*Z)I.203)
7-;3<_> J )3, G < ) � J ) < .2* < B+* <=6Z< 0 7?< ) ^


�DAD ,A0 7-<=O *-. 7?J * 6 ; . R < & <L< 0�4 6-< ) T , 7-; . D JUT < * & J 4+03) J 9 *
�

*+V ) 1 � / ���
�
1 + , > B JN6-< )

J 0 7-;3< 8 ;3JN6-< 0 6Z7-< B � 6 , �=< ^
� ;3<�<=> , 6-6 , J 0 6 J 9 � ��� � ��� .203) 
 
 � 
 ,H0 7 * J )3438 <Q7 *?.20 6 , < 0 7 * <=O , >I<=6 . 7 7-;3<

& <=O ,H0303,H0 O J 9 < .18 ;�;3J 43*ZD ' ,H0 7?< *�R1.2D ^a
 7�7?;+<=6-< > J2> < 0 7-6�� . 8 JN> B3D < 7?< * <L6Z7 .1* 7 , 6 8 .2*Z*-, < )
J 4 7 9 J *I.2DHD ,A0 7?<LO *?. 7?J * 6 ^ � J * <5<%� .28 7 D ' � .20 <�� , 7 9F* JN> 7-;3< ,A0 7?<LO *?. 7 , J 0 6 4 & * J 4 7 ,H0 < , 6

B < *�9 J * >I< ) � 7?;3<�6Z7?< B �!6 , �L< , 6 * <=6Z<L7]7-J , 7-6 ) < 9 .243D 7 R1.2DA4 <�J 9 V ) 1 � /2�(�
�
+ � .203) 7-;3<a6 4 & * J 4 7 ,H0 <

, 6 8 .2DHD < )�. O .2,H0 � < .18 ; 8=.2DAD 7?J � J ) <]; . 6 & <=< 0 ) J 0 <:T , 7?;�� ��� ����� � V � ^ 	!0W. '�� $ J B < *?. 7?J * �
6 B3DA, 7-7 ,H0 O5> J ) < D < .28 ;�7!T J 8 J 0 6-< 8L4 7 , R < 8=.2DAD 6 7?JQ7?;3< 8 ;+<=> ,A8 .1D � ,A0 < 7 ,H8 6 ,H0 7?<=O *?. 7-J * .2* <
6Z< BC.2*-. 7?< ) & ' . 6Z7-< B J 9 7-;3< 7 *-.20 6 B J * 7 6 8 ;3<=>I< �]T
; ,H8 ; > . ' 8 ; .20 ON<P6 , O 0+,HGC8=.20 7 D ' 7-;3<

8 J 038 < 0 7 *?. 7 , J 0�R1.2DA4 <L6 ^�
 6 . 8 J 0 6-<LK 4 < 038 < � 9 J *�8 JN> B3* <L;3< 0 6 ,HR < . 7?>IJN6 B ;3< *Z,A8 > J ) < D 6�� .
B < *Z, J )3,A8�* <=6�7 .2* 7�J 9 7-;3< 8 ;3<=> ,A8=.2D ,A0 7-<=O *-. 7?J * , 6 . 0 < 8 <=6-6 , 7!' ^

�M, O 43* < � ^ V * < B J * 7?6�7?;3< �a��� 7 , >I< R < * 6 4 6 7?;+< 0 4 > & < * J 9 .18=8=4+*?. 7-< )3, O , 7?6 � ��$�
 �
9 J * 7-;3< )3,�� < * < 0 7 ,A0 7?<LO *?. 7?J * 6 ^

� ;3<�<�� 8=, < 038 'WJ 9C��DA.2,A0W� 6-6 .�, 6 , > B3* J R < ) &(' 7 * < . 7 ,A0 O
T , 7-; $�
�� � 6-6 . 6Z< BC.1*?. 7-< D '

7-;3<_6Z7?< .2) ' �!6�7 . 7-< 6 B < 8=, <=6�J 0 J 0 <_; .203)Q.203) 7?;3<_6 D JUT 6 B < 8=, <L6
J 0 7-;3<_J27?;+< * ; .203)E^ � ; , 6

8 J 038=DH4 6 , J 0@, 6 ,H0Q. O * <L<=>I< 0 7
T , 7?;P7-;3< B3*?.28 7 ,H8 .2D <�� B < *-, < 038 < J 9:� 6-6 . 4 6Z< * 6 ^
� ;3<�<%�[7 *?.�9F43038 7 , J 0 < R1.2DH4C. 7 , J 0 4 6Z< ) ,A0 	 7?< *?. 7-< ) � 6Z6 . BC. '�6�& .28 � 9 J *]D/.2* ON< R1.2DA4 <L6

J 9 & + ��� ! , 9 >IJ * < .28L8=43*-.28 ' , 6 0 <L< ) < ) 7?;+< 0 7-; , 6
6Z7 *?. 7-<=O2' , 6 0 J27�& <L7Z7?< * 7-; .20 7-;3< 8=D/. 6-6 ,H8
$

�� � 6Z6 ._.2B3B+* J .28 ; ^�� < R < *-.2D`0[4 > < *-,A8=.2D 7-<=6�7?6�; . R <
6-;+J T 0 7?; . 7�<=> B3D JU' ,A0 O�> J * <�7-; .20

J 0 < , 7?< *?. 7 , J 0S) < 8=* < . 6Z<=6�7?;3<_<�� 8L, < 0+8 '@J 9 	 7?< *?. 7-< ) � 6Z6 .+^

� J ) < 4 6-<L6�7-;3<_; , O2;3<=6�7�J *-) < *
9 J * > 43DA. 6 . >IJ 0 O 7-;3<�7?<=6�7?< )�.2D ONJ *-, 7?;3>I6 ^ � ; , 6 9 .28 7

8=.20 & <�J2&36-< *ZR < )S9F* JN>#7-;3<�6-> .2DAD < * 6 D J B < ,H0 7-;3<�T J * � � B3* < 8=, 6 , J 0 )3,A. O *?. >#J 9 � , O 43* < � ^ V ^


 ; , O2;QJ *Z) < * >I<L7?;+J )QBC. '�6�& .28 �PT
;3< 0 .20�.18=8=4+*?. 7-<W6-J DA4 7 , J 0@, 6 0 <L< ) < )"! ��B3.2* 6Z< � J ) <



���

0.5 1 1.5 2 2.5 3 3.5

10
0

10
1

C
P

U
 ti

m
e 

[s
ec

on
ds

]

Number of Accurate Digits

� , O 43* < � ^ V ^ � J * �+� B+* < 8L, 6 , J 0#)+,/. O *-. > 9 J *�� " � � 	 �W^ �]D/.2,H0 � 6-6 . � 6-J DA,A) T , 7-;
����	 � � $

�� � 6-6 .�� 6ZJ DA,H) T , 7?; � � 	 � � 	 7?< *-. 7?< )@� 6-6 .�� 6ZJ DA,H) T , 7-; � J 	 � �
� ;3<L> <LK � )C. 6-;�� ) J27?6�T , 7?; � � 	 � � � �[7 *-.2B J D/. 7-< ) � 6-6 . �F)C. 6Z;3< ) T , 7-;
� � 	 � � � '[> >I<L7 *-,A8 � 6Z6 . �F)C. 6Z;3< ) T , 7?; � J 	 � � � T JN6Z7-< B �F) J27Z7?< ) T , 7-;
� � 	 � � � J ) < � ) J27-7-< ) T , 7?; � J 	 � � .20+) ��B3.2* 6Z< � J ) < �F) J27-7-< ) T , 7-; ����	 � ^



� �

, 6_7-;3<I> JN6�7 <�� 8=, < 0 7 9 J * �
�

�PJ * > J * < ��
�$ ^ 	!0 7?;3< D JUT .28=8L43*?.28 ' *?.20 ON< * <=K 43,H* < ) &('

. 7-> J26 B ;3< *-,H8P8 ;3<=> , 6�7 * '�6 , > 43D/. 7 , J 0 7?;3<@J � � 7-;3<%� 6-;3< DH9�8 J ) < � J ) < , 6 0 J27 8 JN> B <L7 , 7 , R < �
6 ,A038 < , 7-6 B < *Z9 J * > .2038 < , 6 .&� < 8 7-< ) &(' 9F* <=K 4 < 0 7 * <=6Z7 .2* 7-6 ! 7-; , 6 , 6�J 0 <�J 9 7-;3< * < . 6-J 0 6aT
;('
. 7-> J26 B ;3< *-,H8 6 8L, < 0 7 , 6Z7-6 ; . R < 8 ;3JN6Z< 0 7?J ) < R < D J B 7?;3< ,A* JUT 0_,A0 7?<LO *?. 7-J * 6 *?. 7-;3< * 7-; .20_4 6 ,H0 O

ON< 0 < *-.2D 6-J DHR < * 6 ^�, JUT�< R < * � , 9 7-;3< DA,H0 < .2*�.2D O2<=& *-.@, 6 ) J 0 < 6 438 ; 7-; . 7 9F43DHD].2)+R1.20 7 . ON< J 9

7-;3< 6Z7 *-438 7 43* < J 9 7?;+< B3* J2& D <L> , 6�7 . �2< 0 � 6-<L< ) Y�� + � 7?;3< 8 JN> B34 7 . 7 , J 0C.2D 7 , > < J 9 � J ) < , 6
O * < . 7 D ' * < )+438 < ) � 7?;3< 4 6Z<5J 9 6 BC.2* 6Z< DA,A0 < .2* .1D ON<L& *?.�* J 4 7 ,H0 <=6 T , 7?; � J ) < * < )3438 <L6 7-;3<
7-J27 .2D�8 J2> B34 7 . 7 , J 0C.1D 7 , >I< 9 J * J 43* 7?<L6Z7 B3* JN& D <=> &(' .�9 .28 7?J * & < 7!T�<L< 0 7!T J�7?J�7-; * <L< �
.20+) 7-;3< 8 J ) <_& < 8 JN>I<=6 8 J2> B <L7 , 7 , R < ^

� �[7 *-.2B J D/. 7-< )I� 6-6 . .20+)I� '[> >I<L7 *-,A8 � 6Z6 .�B < *Z9 J * > T < DHD38 J2> BC.1* < ) 7-J $�
���� 6-6 . �
	 7-< *?. 7?< ) � 6-6 . J *�� ;3<L> <LK � <L6 B < 8L,/.2DHD '_T
;3< 0 .���
�$ ; , ON;+< * 7-; .20 V , 6 * <=K 43,H* < )0� & 4 7 0 J27
& <L7Z7?< * 7-; .20I��B3.2* 6Z< � J ) < J *:� T�J26Z7?< B ^]	!0 7?; * <=< )3, > < 0 6 , J 0C.2D�. 7-> JN6 B ;3< *-,A8 > J ) < D 6�� 7!T�J
.28L8=43*-. 7?< )3, O , 7?6 ,H0 7-;3<�6ZJ DA4 7 , J 0 J 9 8 ;3<=> ,A8=.2D � ,H0 <L7 ,A8 6 <LK 43. 7 , J 0 6 , 6 .20S.28L8 < B 7 . & D < R2.1DA4 < ^
� J * < B3* < 8L, 6 , J 0 , 6 7?;+J 4 ON;(7 7-J�& < * < )34303)C.10 7 )+4 <�7?J ,A0C.28L8=43*-.28=, <=6 ,H0 7-;3<�7 *-.20 6 B J * 7

6 8 ;3<=>I< ! D <=6-6 B3* < 8L, 6 , J 0 8 .20 ; . R < .10 430+B3* < )3,A8 7 . & D < < � < 8 7QJ 0 7?;3< J R < *?.2DHD .18=8=4+*?.28 '

7-; * J 4 ON;�7?;3< 7 *?.20 6 B J * 7_6 8 ;3<=>I< T , 7-; .20 J B < *?. 7-J * 6 B3DA, 7-7 ,A0 O .1D ONJ *Z, 7-;3> ^�� J * 7?; , 6 D < R < D

J 9 .28L8=43*-.28 ' � 7!T J 6 , O 03,HGC8=.20 7 )3, O , 7-6 ��� T JN6�7?< B5B < *Z9 J * >I6 . 6�7-;3<�& <L6Z7 . >IJ 0 O 7?;3<�7-<=6Z7-< )
0 4 >I< *Z,A8 .1D ,A0 7?<LO *?. 7?J * 6 ^


 8 JN> B J 0 < 0 7!T , 6Z< .20C.1D '[6 , 6�J 9 7-;3< 0 4 >I< *Z,A8=.2D < *-* J * 6Z;3JUT
6�7?; . 7�6->IJ[J27?; 8 JN> B J �
0 < 0 7?6 DA, �1< ��� .1* < ,A0 7?<LO *?. 7?< )I8 J *-* < 8 7 D ' &(' .2DHD > < 7?;3J ) 6 ^ , JUT < R < * �[7?;3<�6 B < 8L, <=6 ,H0 R J DHR < )
,H059 . 6�7 B ;3J27-J&� 8 ;3<L> , 6Z7 * ' .2* < ,H0 7-<=O *-. 7?< )QD <=6Z6 B3* < 8L, 6-< D ' ^ � < . � 6�J 9 < *-* J *�.2B3B < .2* <%� .28 7 D '
)34+*-,A0 O�6 430 6Z<L7 .203) 6 4303*Z, 6-< B < *Z, J ) 6 � .2D 7-;3J 4 ON; ,A0 7?;+< > < . 6 43* < * < B J * 7?< ) ;3< * <a7?; , 6 , 6 0 J27
.2B+BC.2* < 0 7 � ^ � ;3< 7!T J 0 <LT > < 7?;3J ) 6 .2* < >IJ * < .18=8=4+*?. 7-< .203) <�� 8L, < 0 7�7-; .20 7?;3< 8=D/. 6-6 ,H8

� 6-6 . J 0 <=6IJ *S� ;+<=>I<=K0�a& 4 7I7?;+<L' .2* < 0 J17 . 6 9 . 6�7 . 6 7-;3< " $�� 8 J ) <=6 � T�JN6�7?< B .203)

��B3.2* 6Z< � J ) < ^



� �

� ;3<�<%� B < *-, > < 0 7 .2DE8 J 038LDA4 6 , J 0 6 B3* <L6-< 0 7-< ) ;3< * < .2* < * <L6Z7 *Z,A8 7?< ) 7-JW7?;+<�> J ) < D 4 6Z< )
.20+) 7?JS7?;+< 6-<L7_J 9�.2D ONJ *-, 7-;3>I6�<L> B3D JU'N< )E^W� J * < 0 4 >I< *Z,A8 .1D 7?<L6Z7-6 .2* < 0 < 8 <L6-6 .2* ' & < 9 J * <

)3*-. T ,A0 O . ON< 0 < *?.2D(8 J 038LDA4 6 , J 0 ^ � ;3< .24 7-;3J * 6 .1* < 8=43*Z* < 0 7 D ' ,H0(R J D R < ) ,A0 .
8 JN> B3* <=;3< 0 6 , R <

& < 038 ;+> .2* � T J * �S7-; . 7 T ,ADHD 7-<=6Z7�>IJN6Z7
J 9 7?;+< J DA)@.203)50 < T .2D ONJ *-, 7?;3>I6 � 6-<L< ) Y � + � ^

������� � � " � ��' (

� J )3, GC8 . 7 , J 0 6�� 6 438 ; . 6 DH4 > B+,A0 O � 8 .20 , > B3* J R < 7?;3< ,A*�B < *�9 J * > .2038 < 0 J27 . & D ' � 6Z<=<
< ^ O ^ ) �NX.+MT
;+< * < 7-; , 6 , 6 ,ADHDA4 6�7 *-. 7?< )Q9 J * 7-;3< �����3��� % B3* J2& D <L> � � & 4 7�; .UR < 7?;3< )3, 6 .2) �
R1.20 7 . ON<�J 9 & < ,H0 O B+* JN& D <=> ) < B < 03) < 0 7 ^ � , 7?; DH4 > B3,A0 O_T <�> < .20 ;3< * <�7-;3<�7-< 8 ; 03, K 4 <�J 9

O * J 43B3,H0 OP6 B < 8L, <L6 ,H0 7-J 8 ;3<=> ,A8=.2DM9 . > ,ADH, <L6�7?J * < )3438 < � 9 J * <%� . > B3D < � 7?;+<I6�7 ,��E0 <L6-6�� J * 7?J
< 0+9 J *-8 < 8 J 0 6Z< *ZR1. 7 , J 0@9 J *
. 8 ;3<=> ,A8=.2D 9 . > ,AD ' � 6-<L< ) �(X � � * + T
;3< * < 7-; , 6 9 J * > J 9 DA4 > B3,A0 O

T . 6 B3* J B JN6Z< )@GC* 6�7 9 J * 7?;3< � 6-6 . >I<L7-;3J ) � ^

������� �	����

� "$
������&% �

� <_& *-, < �3' B+* <=6Z< 0 7�J27?;3< * > < 7?;3J ) 6 9F* J2> 7?;+< DH, 7-< *?. 7 43* < ^

� ^ VNV ^ V � T JN6Z7-< B

� T JN6Z7-< B ) �(Y�� �NX � X�V + , 6I& . 6-< ) J 0 7?;3< R1.2*-,A. & D <@6�7?< B 6 , �L< ��7!T J&� 6Z7?< B & .28 �(T .2*-)
)3,�� < * < 0 7 ,/. 7 , J 0S9 J * > 43DA.�� " $�� �

 � � � � � � 
 � � � �"+ � � ��#  � � � � # � � + � � � � + � # � � ^ ' � �
T
;3< * < � � � / 
 V � � � / 
 � � � / � ��+ � � + � � � � � ��+ � � � � + � � .20+)

� � � � � / 
 V � �  � �  � � � � � � / � 
 � /��
�



� Y

� ;3< � 03) � J *-) < * " $�� 9 J * > 43DA.�� .2D 6ZJ ) < 0 J27-< ) &(' " $�� � ; . 6�& <L< 0S8 ;3J26-< 0P,H0 R[, < T J 9 7-;3<

>IJ ) <=6Z7 .18=8=4+*?.28 ' * <=K 43,H* <L> < 0 7 ^ ��. 7?;3< * 7?; .20 4 6 ,A0 O 7?;+< 8 JN>I> J 0 >IJ )3,HG < ) � < T 7?J 0

, 7?< *-. 7 , J 0 �E7-;3< 8=DA. 6-6 ,A8 .1D]%_.24 6-6$� � < ,A) < D J * � .28 JN& ,], 7-< *-. 7 , J 0 7?< 8 ; 03, K 4 < , 6 4 6-< ) 9 J *�8 JN>
�
B34 7 ,A0 O .205.2B3B3* J � , > . 7 , J 0 7?J 7-;3< , > B3DA,H8=, 7 D ' ) < GC0 < )  � � � ^]	!0 7?;3< .1B3B3DA,H8 . 7 , J 0 J 9 7?;3<L6-<
7-< 8 ; 03, K 4 <=6 T <S<%� B3D J , 7��M7?J�6ZJN>I<S<%�[7?< 0 7 �]7?;3< B3* J )3438 7 , J 0 � D JN6-6 9 J * >.�:&(' T
; ,A8 ; � � ^ ' � �
8=.20 & <�T *-, 7-7?< 05. 6

 � � � � )��  � � � � \ � � 
 
 � � � �"+ � � ��#  � � � � � � � � � � 
 � � 
 �"+ � � � #  � � � � � � � � ^ '+' �
� ;3< %_.24 6Z6 � � < ,A) < D 7-< 8 ; 03, K 4 < , 6 0 JUT .2B3B3DH, < ) 7?J�7?;3< 0 J 03DA,H0 < .1* 6Z'[6�7?<=> J 9 <LK 4C. 7 , J 0 6  �
)��  � ^ � ; . 7 , 6��1O , R < 0 7?;+< , 7-< *-. 7?<  � � � . 6 7?;+< - � 7?; .2B3B3* J � , > . 7 , J 0�9 J * 7-;3<�6ZJ 4 ON;(7 6-J DH4 7 , J 0
 � � � � � T�JN6�7?< B�8 J2> B34 7?<=6 7-;3< 0 <%�[7 , 7?< *?. 7-<  � � � � � &('S7-;3< 8 JN> B J 0 < 0 7!T , 6-< 9 J * > 43D/.

 � � � � �� � ) � �  � � � � �� #
� � �

#  � � � � �� � � #  � � �� #
� � �

#  � � �
�
� # � � V�#

� � �

# '
�

� � ^ '�� �
� ; , 6 * <=6 43D 7-6 ,A0 .20 <�� B3DA,H8=, 7 8 JN> B+4 7 . 7 , J 0 JUT ,A0 O 7?J 7?;3< )3,/. ONJ 0C.2Da9 J * > J 9 � ^ � J * <

B3* < 8L, 6-< D ' � 9 J * 7-;3< 8 J2> B34 7 . 7 , J 0 J 9  � � � � �� J 03D ' )3, R[, 6 , J 0 &(' 7-;3< 6 8=.2D/.2* R2.1*-,/. & D < V 


� � � � �"+ � � ��# � � , 6 * <=K 43,H* < ) �`T
;+< * < � ) < 0 J27-<=6
7?;3< ,H0 7-< * > < )3,/. 7-< R < 8 7-J *
� � )  � � � � �� #

� � �

#  � � � � �� � � #  � � �� #
� � �

#  � � �
�
+��
�

� ;3< 9 .28 7 7?; . 7 ,A0 ��7-;3< GC* 6Z7 � � � V � 8 JN> B J 0 < 0 7?6 .1* < 7 . �2< 0 9F* JN> 7-;3< 0 < T , 7?< *?. 7-< �2> . �1<=6
� � ^ ' � �a. %_.24 6Z6 � � < ,H) < D 7!' B < , 7?< *?. 7 , J 0PB3* J 8 <=6Z6 ^ � ;+< 0 T <�7 . �1< .1DAD#' 8 JN> B J 0 < 0 7?6 ,H0 �

9F* JN> 7-;3<�J DH)S, 7-< *?. 7?<  � � � ��7?;3< 0Q.10P, 7?< *?. 7 , J 0 > < 7?;3J ) J 9 � .28 JN& , J *a��,H8 .2*Z) 7!' B < * <=6 4+D 7?6 ^
� JN> B34 7 . 7 , J 0C.2DHD ' 7?;+< * < , 6 0 J27I> 438 ; )3,�� < * < 038 <Q& <L7!T <=< 0 7?;3<P7!T J � .1D 7?;+J 4 ON; %_.24 6-6$�
� < ,A) < D ; . 6
7?JI& < B3* JNO *-. > >I< )@,H0QDH,A0 < ^ , < 038 < � .18 JN& , , 7?< *-. 7 , J 0P, 6
6ZJN> < T
; . 7�< . 6 , < * 7?J
4 6Z< ^ , < * < T�< T ,ADAD 4 6-<W& J27-;Q7!' B <L6�J 9M, 7?< *?. 7 , J 0 7?< 8 ; 03, K 4 <=6 ^�� J17?<_7?; . 7 9 J * 7?;+< %_.24 6-6$�
� < ,A) < D 7?< 8 ; 03, K 4 < 7?;3< J *-) < * J 9 7?;+< 6 B < 8=, <L6 B3DA. '�6 . * J D <�T
;3< 0 J 03D ' . 6Z> .1DAD 0 4 > & < * J 9

, 7?< *-. 7 , J 0 6 .2* < 4 6-< ) ^_	!0 .2DHD <�� B < *Z, >I< 0 7?6�T�< ,H0�9 .28 7 * <L6Z7 *-,A8 7�7?;+< 0 4 > & < * J 9�, 7?< *?. 7 , J 0 6
7-JIJ 03D ' 7!T�J ^�	!0$) �2X �`X+V + 7-; , 6 ; . 6
& <L< 0 6-;3JUT 0 7-J T�J * �ST�< DAD ^



� �

� T JN6Z7-< B , 6 & . 6-< ) J 0_. 7!T J&�!6�7?< B_9 J * > 43D/. T
; ,A8 ; 8 .1030 J27 & < .2B3B+DA, < )_. 7 .20 J B < *-. 7?J * �
6 B3DA, 7 * <L6Z7 .1* 7 ^ 
 7 * <L6Z7 .1* 7 7?;3<�J 0 <%�!6�7?< B & .18 � T .2*Z) �]43D < * 9 J * > 43D/.a, 6 7?;3< * < 9 J * < 4 6-< ) � T
; ,A8 ;
6 , > B3D '_>I< .20 6 7?; . 7 � � �  � ^ � ;3<a<%� B3DH,A8L, 7 , 7?< *?. 7 , J 0 B3* J 8 <L6-6 , 6 7-;3<a6 . > <&�N6-J�7-; . 7 7?;3< * <
, 6 0 J .1)3)3, 7 , J 03.2D B < 0C.2D 7!' . 7 * <L6Z7 .1* 7 . 6Z6-J 8=,A. 7?< ) T , 7-; <%�[7 *-.�DA,H0 < .2* .2D ON<=& *-.�8 JN> B+4 7 . 7 , J 0 6
. 6 , 6 7?;+< 8 . 6-< 9 J *�, > B3DH,A8L, 7 6ZJ DHR < * 6 4 6 ,H0 O . � < T 7?J 0 7!' B < , 7?< *-. 7 , J 0 ^a� T JN6�7?< B .1DAD JUT
6 .

> . � , > .2D O * JUT 7?; ,H0 6Z7-< B 6 , �L< . 7 * <L6Z7 .1* 7 & ' .59 .18 7?J * J 9 7!T�J ^@� ; , 6 , 6 D <=6-6 7?; .10 J 0 <��
6�7?< B 6ZJ DHR < * 6 4 6 4C.1DAD ' .1DAD JUT �[& 4 7�6Z7 ,HDAD K 43, 7-< .28L8 < B 7 . & D < ,A0IR[, <LT J 9 7-;3<�<�� B+DA,A8L, 7 , 7-< *?. 7 , J 0
B3* J 8 <=6Z6 ^ � J * > J * < ) < 7 .2,HD 6 J 0 7?;+< 8 J ) <_T < * < 9 < * 7?J ) �2X �CX+V + .203)$) 'NX + ^

� ^ VNV ^ � � ;+<=>I<=K

��0 <5J 9 7-;3< G3* 6Z7 ) < )3,A8=. 7?< ) �a<%� B3DH,A8L, 7I> < 7?;3J ) 6 9 J * 6-J DHR[,A0 O 8 ;3<L> ,H8 .2D <=K 4C. 7 , J 0 6

,H0�8 JN> B3* <=;3< 0 6 , R < .2)�R < 8 7 , J 0 � * < .28 7 , J 0 >IJ ) < D 6 , 6�7?;3< ;('[& *Z,A) .2D ONJ *-, 7?;3> J 9:" J 430 O .203)

"�J *-, 6 ) X � + ^ 	 7 , 6 8L43*-* < 0 7 D ' , > B+D <=>I< 0 7-< ) ,A0 7?;3< �a.2D O *-,H) > <L6-JN6 8 .2D <Q>IJ ) < D ) X��.+ ^ 	!0

7-;3<PJ *-, O ,A03.2D�.2D ONJ *-, 7-;3>.� 7?;+<P6 B < 8=, <=6 .2* < ) ' 0C. > ,A8=.2DAD ' 6Z< BC.1*?. 7-< ) ,A0 7?J�7!T J 8 . 7-<=ONJ *-, <L6

� 9 . 6Z7 .203) 6 D JUT �W.28=8 J *-)+,A0 O57?J�7?;+< * < D/. 7 ,HR <I> . O 03, 7 43) < J 9 7?;+< ,A* DA, 9 <%� 7 , >I<=6 $ � � V � � �
T , 7?; * <L6 B < 8 7 7-J 7-;3< 8=43*Z* < 0 7I6�7?< B 6 , �=< � ^ ��.28 ; 8 . 7-<=ONJ * ' , 6 ,A0 7?<LO *?. 7-< ) T , 7-; . 6 B <��
8L,/.2D B3* < )3,A8 7?J * � 8 J *-* < 8 7-J * 9 J * > 43D/.+^ ��43* , > B3D <=>I< 0 7 . 7 , J 0 J 9�� ;3<L> <LK 9 J DAD JUT
6 7?;+<5J 0 <

) <L6 8L*-, & < )P,H0 ) YNY + .203)P, 6 & . 6Z< ) J 0 7-;3< 9 J DHD JUT ,A0 O B3* < )3,H8 7?J * � 8 J *-* < 8 7?J * BC.2,A* 6 � 7?;3< . &3& * <��
R[,/. 7 , J 0 
 �� 6�7 .20+) 6 9 J * 
 � �"+ � #  � � �3<L7 82^ � \

�
	 9 $ � � � � � 6 D JUT 6 B < 8=, <=6 � \

B3* < )3,H8 7-J * \  � � �� �  �� 
	� � 
 �� � � � �  �� � � � ^ ' � .+�

8 J *-* < 8 7-J * \  � � �� �  �� 
 �
�
� 
 �� � � � �  �� 
 
 � � �� ��� � � ��  � � �� � � � ^ ' �1& �

�
	 9 *

�

� � 3 $ � 3 � � �F,A0 7?< * >I< )3,A. 7?<�6 B < 8=, <L6 � \
B+* < )+,A8 7-J * \  � � �� �

 �� � � $ �� � �0��
 � � 
 �� $ ��
� $ �� 
	� � � ^ ' �N.+�



�(X

8 J *-* < 8 7?J * \  � � �� �
 �� � $ �� 
 $ � � �� � �0��
 � � � 
 �� 
 
 � � �� ��� $ �� 
 $ � � �� �$ �� 
 $ � � �� 
	�

� � ^ ' � & �

�
	 9 $ � � *

�

� � �F9 . 6Z7
6 B < 8L, <L6 � \
6Z7-< .2) '@6Z7 . 7?< . 6-6 4 > B 7 , J 0 \  � � �� �


 ��
� � � � � ^ '(Y �


 K 43,H8 � ,H0 6 B < 8 7 , J 0 T ,ADHD * < R < .2D 7?; . 7�7?;3< 8 J *-* < 8 7?J *�9 J * > 4+D/. 6 .2* < .2DAD ) < *Z,HR < )�9F* J2> 7-;3<

, > B3DH,A8L, 7:7 *?.2B <��LJ ,A)C.1D *Z43D < ^:� ;3< ' .2* < .2B+B3DA, < ) �[;3JUT�< R < * � ,A0 .20 <�� B+DA,A8L, 7�> .2030 < *=^ , < 038 <&�
) < 0 J27 ,A0 O  � � �� . 6 7?;+< � � 7?; 8 JN> B J 0 < 0 7IJ 9 7-;3< - � 7-; 8 J *-* < 8 7-< ) .1B3B3* J � , > . 7 , J 0  � � � 9 J *

 � � � � ,H0 .2DHD J 8=8L43*-* < 038 <=6  � � �� , 6 6 , > B3D ' 6 4 &36�7 , 7 4 7-< ) ,A0 7-;3< *Z, ON;(7�� ; .203) 6 ,A) <=6SJ 9 7-;3<

8 J *-* < 8 7-J *�9 J * > 4+D/. 6��[6ZJ . 6�7?J 8 JN> B34 7-<�7-;3< 0 <LT .2B3B+* J � , > . 7 , J 0 6  � � � � �� ^:� ;3< 8 J *Z* < 8 7?J * 6

.2* < .2B3B3DH, < )P4+0 7 ,AD

> . ��
������
 � � � � �� �  � � ��

 � � � � ��
������
3 *

�

' + ��� #
T
;3< * < + � �], 6 .20Q, > B JN6Z< ) 7?J D < *-.2038 < R1.2DA4 < 9 J * 7-;3<W6�7?< B 6 , �L< 8 J 0 7 * J D T
; ,A8 ; , 6�& . 6-< ) J 0
# �����(.203) � ����� ^:	!0S8=. 6-<�J 9 0 J 0 � 8 J 0(R < * ON< 0+8 < ��7?;3<�6Z7?< BS, 6 * < � < 8 7?< )@.103) 7-;3< 8 JN> B+4 7 . 7 , J 0 6
* <=6Z7 .2* 7-< ) T , 7?; � ����� � *

�

� � ^ 	!0 8 . 6-< J 9�8 J 0(R < * ON< 0+8 < 7-;3< ,H0 7?<=O *?. 7 , J 0 B3* J 8 <=< ) 6 T , 7?;

� ����� � � > ,H0 � V
�

V�# � ) /�� � T
;+< * < � ) / � � + � � � � &�&�T , 7-; � &�&�7?;+<�<L6Z7 , > . 7 , J 0 9 J * 7?;3< D J 8 .2D
7 *-43038=. 7 , J 0 < *-* J *=^ 	 7 , 6 <L> B ; . 6 , �=< ) 7?; . 7 7-;3<I6Z7?< B 6-< D < 8 7 , J 0 ,A0 7?;3<IJ *-, O ,A03.2D�� ;3<L> <LK

, 6 & . 6-< ) 4303, K 4 < D ' J 0 7?;3< 8 J 0(R < * O2< 038 <PJ 9 8 J *-* < 8 7-J * , 7?< *?. 7-<=6�� T
;3< * < . 6 T�< 4 6-< .20 <=6$�
7 , > . 7 , J 0 9 J * 7-;3< D J 8 .2D < *Z* J * 7-J O2J R < *Z0 7?;+<56�7?< B 6 , �=< ^ , JUT < R < * � 9 J DAD JUT ,H0 O � ;3<L> <LK

B ; ,AD J26-J B ;(' � .�D J 8 .1D < *-* J * O * < . 7-< * 7?; .20 + � � ) J[<=6 0 J27 9 J *Z8 < . 6Z7-< B�* < � < 8 7 , J 0 ^�	 7WJ 03D '
* <=6Z7 *-,H8 7?6 � ����� ^�� <=< ) '2X.+ 9 J * >IJ * < ) <L7 .1,AD 6 ^

� ^ VNV ^ ' ���

� ;3<�6-J D R < *��]� 4 6-<=6 .20 <%�[7 *?.2B J D/. 7 , J 0 .2D ONJ *Z, 7?;+> B3* J B JN6Z< )S,H0 ) � ' + ^]� ;3< .2B+B3* J � �
, > . 7 , J 0 6 4 6-< ) 9 J * 7?;3<�<%�[7 *-.2B J D/. 7 , J 0I.2* < 8 JN> B+4 7?< ) T , 7-; . B3* < )3,A8 7?J * � 8 J *-* < 8 7-J * B3.2,A* J 9
T
; ,H8 ; 7?;3< 8 J *-* < 8 7?J *], 6 ._� 6-6 . 7!' B < 9 J * > 43D/.+^ � J ) <=6 8=*Z, & <a7?;3< 9 J * > 43DA. 6 4 6-< ) � T < .2) J B 7



� *

7-;3< , > B3DA,H8=, 7 0 J27 . 7 , J 0 4 6-< ) 9 J *�� ;+<=>I<=K ^ , < 038 < 7?;+<�< R1.2DA4C. 7 , J 0 6MJ 9 7?;+< *-, O2; 7 �!; .103) 6 ,H) <
J 9 7-;3< , > B+DA,A8L, 7 9 J * > 43DA. 6�; . R <�7?JW& <�7?;3J 4 ON;(7 J 9 . 6 8 .2*Z*-, < ) J 4 7 ,A0 7?;3<�6 . >I<�T . ' . 6 9 J *

� ;3<L> <LK ^I� ;+< B3* < )3,H8 7-J *�9 J * > 43D/. , > B+D <=>I< 0 7-< ) ,A0 7-;3< 6-J D R < * 7-<=6Z7-< ) ,A0 7?; , 6 BC.2B < *�, 6

7-;3<_6 , > B3D < � 6-6 . 9 J * > 43D/.

 � � � � � ��� 
 �  � 
 � 
 � � ��� 
 � ��� � � � � � 
 �
�

� � ^ '�� �
� , �1< 9 J * � ;3<=>I<=K0� 7-;3< 8 J *Z* < 8 7?J *_) ' 0C. > ,H8 .2DHD 'Q6-< B3.2*?. 7-<=6 7?;3< 6 B < 8L, <L6 ,A0 7-J@7-; * <L< 8=. 7?<��
ONJ *-, <L6=\

�
	 9 $ � � V *+* � �+7-;3<�7 *?.1B <��=J ,H)C.2DE*Z43D < , 6 4 6-< ) �

 � � �� �  �� 
 �
�
� 
 �� ��� � �  �� 
 
 � � �� � � � � ��  � � �� �

�

� � ^ 'NX �

�
	 9 *

�

V � 3 $ � 3 V *+* � �+7-;3<�<=K 4C. 7 , J 0 6 .1* < 8 J *-* < 8 7-< )�4 6 ,A0 O 7-;3< � 6-6 . 7!' B < 9 J * > 43DA.
 � � �� ��� � � �� 
 �" �� � � � � �� � <%� B�� � � V

� � � 
 V
� � � ��

� �
��� # � � ^ � * �

T
;+< * < � � � �� , 6 ) < GC0 < ) &('

� � � �� �
V
�
� 
 � � �� 
 
 �� � � V

� � � ��



V
� � � �

�

� � ^ �3V �

�
	 9 $ � � *

�

V � ��7?;3<_6Z7-< .2) '@6Z7 . 7?< . 6-6 4 > B 7 , J 0@, 6 > .2) < � , � < ^ �
 � � �� ��� � � �� �

� � ^ � � �

� ;3< .28 7 4C.2D
, > B3D <=>I< 0 7 . 7 , J 0�4 6-<L6 . R1.2*-,A. & D <P6Z7?< B 6 , �=< ^ � J * ) < 7 .2,HD 6 . & J 4 7I;3JUT 7-;3<

<���7 *?.2B J DA. 7 , J 0�, 6�J * O .103, �L< ) .203) 7-;3< 8 J *Z* < 8 7?J *�, 6 4 6Z< ) T�< * < 9 < * 7?J ) � ' + ^ � <L< .1D 6-J ) 'NX +
9 J * >IJ * < ) <L7 .2,AD 6 ^



��V

� ^ VNV ^ � � & ,

� ;3< �]43D < * " .28 �(T .2*-) 	 7?< *-. 7 , R < � � & , � >I<L7?;+J ) T . 6 B3* J B JN6Z< ) & ' � , < * 7-< D <L7 .2D ^ �
VUX2X+' � ^ "�< ,H0 O & . 6-< ) J 0 7-;3< �]43D < * & .28 �(T .2*-) , > B3DH,A8L, 7 9 J * > 43DA. � ' ^ � � � , 7?6 > .2,A0 9 < . �
7 43* < , 6 7-; . 7�� ,H0 6Z7-< .2) J 9�4 6 ,H0 O � <LT 7-J 0 � 6 >I<L7-;3J ) ��7-;3< , > B3DA,H8=, 7 6ZJ DA4 7 , J 0 , 6 .2B3B3* J � , �
> . 7?< ) 7?; * J 4 ON; . 6Z<=> , � .20C.2D '[7 ,A8=.2D � B3* J2& D <L> ) < B < 0+) < 0 7 , 7?< *?. 7 , J 0 B3* J 8 <=6Z6 ^ � ; , 6 B3* J �
8 <=6-6 O * J 43B 6�6 B < 8L, <L6�7?JNO2<L7?;+< * T
; ,H8 ; .2DAD JUT .20 <�� .28 7 6ZJ DA4 7 , J 0 J 9 7-;3< , > B3DH,A8L, 7�<=K 4C. 7 , J 0 6
.19 7-< * B34 7Z7 ,A0 O BC.2* 7 J 9 7?;3<L> . 7 7-;3< J DH) 7 , >I< D < R < D ^Q��B < 8L, <L6 <=K 4C. 7 , J 0 6 T
; ,H8 ; ) J 0 J27

G 7 ,A0P.20S.2B3B3* J B3*-,A. 7?<�O * J 43B3,A0 O .2* <�7 * < . 7-< ) T , 7-; .W9 J * > J 9 � .28 JN& ,E, 7-< *-. 7 , J 0 ^]��. 7 , 6 9 .28 �
7-J * ' * <=6 43D 7-6 .2* < * < B J * 7-< ) � , < * 7-< D < 7 .2D ^ �:VUXNX ' ��9 J *�)3,�� < * < 0 7_6 8 < 0C.2*-, J � 6 & . 6-< ) J 0 7-;3<

� " � � 	 � >I< 8 ; .103, 6Z> ^5� ;3< .2B+B3* J .18 ; 8 .20�.1D 6-J�& < .2B3B3DH, < ) T
;3< 0�4 6 ,A0 O�; , O2;3< * " $��

>I<L7-;3J ) 6a6 ,H038 < 4 6-<_J 9 7?;+<=6-< , > B+DA,A8L, 7�>I<L7?;+J ) 6 D < .1) 6�7?J . 6 , > ,ADA.2* 6Z'[6Z7-<=> J 9 <LK 4C. 7 , J 0 6��
& 4 7 . 8 J 0 6 ,A) < *?. & D < )3*-. T
& .28 � , 6 7?; . 7I7-;3< , 7?< *?. 7 ,HR <56ZJ DA4 7 , J 0 >I<L7-;3J ) , 6 .2)C.2B 7-< ) 7?J

7-;3< BC.2* 7 ,H8=43DA.2* 8 ;+<=> , 6Z7 * ' 6 8 ;3<L> < ^ � <�7-;3< * < 9 J * <�; . R <�7-<=6Z7-< ) 7?;+<�> < 7?;3J ) J 0+D ' 9 J * 7-;3<

��� � >IJ ) < D � 4 6 ,A0 O .20 , > B+D <=>I< 0 7 . 7 , J 0 JN&+7 .2,A0 < ) 9F* JN> � $ < 0 7-< 0 < * � VUXNX � � ^M� ; , 6 , > B+D <%�
>I< 0 7 . 7 , J 0 8 J 0 7 .2,H0 6 0 J D J 8 .2D < *-* J * 8 J 0 7 * J D > < 8 ; .203, 6-> 6-J 7?; . 7 8 J 0 6Z7 .10 7�6Z7-< B 6 , �=<L6 .2* <
7 . �2< 0 ^

������� 	 ��' ����� % ��' ( � 
 " � � ���
� 6-6 . �!& . 6-< ) .2D O2J *-, 7?;3>I6 .2* < <%� B3DH,A8L, 7�> < 7?;3J ) 6 .203) '2<L7�7?;3< 'Q< 0 � JU' . * <L> .1* � . & D <

6�7 . & ,HDA, 7!' ^�� ;3<L'�& <L; . R < DA, �2< , > B3DA,H8=, 7
> < 7?;3J ) 6 .1D 7?;+J 4 ON;57?;3< ,A* < R1.2DA4C. 7 , J 0Q9 J * > 43D/. < , 6
<�� B+DA,A8L, 7 ^�
�D 7?;3J 4 ON;�7?;3< ,A* * < D/. 7 ,HR <P< *-* J * 8 .10 & < D/.2* ON< �]T <Q> 4 6Z7 >I< 0 7 , J 0 7?; . 7 7-;3< ,H*

. &+6-J DH4 7?< < *-* J *�, 6�6Z> .2DHDM.103) 7?; . 7�7-;3< � 6-6 . 6ZJ DA4 7 , J 0 6 .2* < 8=D J26-< 7?JS7-;3< <%� .28 7_6-J DH4 7 , J 0
< R < 0 9 J *�*-.2B3,H)3D ' � R1.2* ' ,A0 O 8 JN> B J 0 < 0 7?6 DH, �2< � � ! � 6-6 . �!& . 6-< ) >I<L7-;3J ) 6 B3* <L6-< *ZR <IK 43, 7-<

T < DHD 7?;3< J R < *?.2DHD & <L; . R[, J 43* J 9 7-;3< 6-J DH4 7 , J 0 ^W� ; , 6_<%� B3DA.2,A0 6�T
;(' 7-;3<=6Z<I>I<L7-;3J ) 6_; . R <



� �

& <=< 0 6 438L8 <=6Z6 9F43DHD 'W<=> B3D JU'N< )W9 J * > .20 ' 'N< .2* 6 9 J *MB3* JN& D <L> 6 T
;3< * < * < D/. 7 ,HR < D ' DA.2* O2<�< *Z* J * 6

.2* < .28=8 < B 7-< )�.103) 6-> .2DAD 8 JN> B34 7 ,H0 O 7 , > <L6 .2* < ) <=6 ,H* < ) ^

	!0 ) X � +:7-;3< D J 8 .2D 7 *-4+038 . 7 , J 0 < *-* J *�9 J *��]D/.2,H0 � 6-6 . 6 8 ;+<=>I< , 6�6-;3JUT 0 7?J@& < J 03D '

� � �0�
9 J * 7?;3< 8 JN> B J 0 < 0 7?6�T , 7?; 6Z> .2DHD DA,H9 < 7 , > <L6 $�� � � ^�, JUT�< R < * � 0 4 > < *-,H8 .2D <%� B < *-, �
>I< 0 7?6 ; .UR <_6-;3JUT 0 7?; . 7 7-;3< � 6-6 . 6ZJ DA4 7 , J 0 6a6Z7 ,ADHDE8 J 0 R < * ON<�7?J 7?;+< <�� .28 7
6ZJ DA4 7 , J 0E^:� ;3<
9 .28 7 7?; . 7a7?;3< D J 8=.2D J *Z) < * * < )34+8 7 , J 0@, 6 0 J27 9 < D 7 O D J2& .2DAD ' , 6 ,H0@DA,A0 <�T , 7-;P7?;3<�7-;3<=J * <L7 ,A8 .1D

8 J 0(R < * ON< 0+8 < .10C.2D '[6 , 6 B3* <=6-< 0 7?< ) ;3< * < ^

� ;3< .20C.2D '[6 , 6 .203) <%� B < *-, > < 0 7-6�6Z;3JUT 7-; . 7�7?;3<�> J26Z7 . 7-7 *?.28 7 ,HR < 9 < . 7 4+* <=6�J 9 � 6-6 . �
7!' B <�>I<L7?;+J ) 6 .2* <
7?;+< ,A* 6-> .2DHDC8 JN> B34 7 . 7 , J 0C.2D 7 , >I< .103) 7-;3< ,H* < . 6Z' 8 J )3,A0 O �(T
; ,AD <
7-;3< ,H*
> .2,A0 T�< . � 0 <=6Z6-<L6 .2* < 7?;+< ,A* D JUT J *Z) < * .103) 7?;+< ,A* * < D/. 7 ,HR < D ' D JUT .28L8=43*-.28 ' ^ 	!0 .20 . 7 �
7-<=> B 7W7-J�J R < *Z8 JN>I< 7-;3<=6Z< T�< . � 0 <=6Z6-<L6�� 7-;3< .10C.2D '[6 , 6WJ 9�� 6Z6 . ; . 6 D < )�4 6 7?J�7!T J 0 <LT

>I<L7-;3J ) 6�� 7-;3< � �[7 *-.2B J D/. 7-< ) .20+) 7?;3< � '[> >I<L7 *-,A8W� 6-6 .+^�� ;3<L' 8=D < .2*ZD ' B < *Z9 J * > & < 7-7?< *

7-; .20 7-;3< 8LD/. 6Z6 ,A8�� 6-6 . R < * 6 , J 0 6 .203) 7-;3<�;('[& *-,H)P.2D ONJ *-, 7?;3> � ;3<=>I<=K ^�� ;3< 0P8 J 0 6 ,A) < *-,H0 O

. 8 JN> B3D < 7?< '�� $ >IJ ) < D ,A0(R J D R[,A0 OI7 *?.10 6 B J * 7�J 9�8 ;3<=> ,A8=.2D 6 B < 8=, <=6�� � 6-6 . � 7!' B < >I<L7-;3J ) 6
.2DHD JUT 9 J *�DA4 > B3,H0 O J 9 6 B < 8L, <L6�7?; . 7 * <=6 4+D 7?6 ,A0Q,A038L* < . 6-< ) < � 8=, < 038 ' ^ , J T < R < * � 7?;3< ' .2* <
0 J17 . 6 9 . 6�7 . 6�7?;+< " $�� 8 J ) <=6 �[BC.2* 6Z< � J ) < .203) � T�J26Z7?< B 9 J * 7?;3< 7-<=6�7 B+* JN& D <=> B3* <��
6Z< 0 7?< ) ;3< * < ^�
 6 T ,ADAD T�<@6Z<=< D/. 7-< * � � 6Z6 . 7!' B <@> < 7?;3J ) 6 .2* < 0 J27 8 JN> B <L7 , 7 ,HR < . 7 .2DAD
T
;3< 0�8 JN> B3.2* < ) 7-J 6 BC.2* 6-< � J26-< 0 & * J 8 �P>I<L7-;3J ) 6 ^



� '

	��/���
� 
 � �

� � ��� � 	 ��� ��
 � � � � �

����� � '���� �&% � �,� ����'

� ;3<W<=K 4C. 7 , J 0 6 .2*-, 6 ,A0 O 9F* J2> 8 ;+<=> ,A8 .1D � ,A0 < 7 ,H8 6 8 JN> B3*-, 6-< . 6Z'[6Z7-<=> J 9 6�7 ,�� J *-)3, �
0C.1* ' )3,�� < * < 0 7 ,/.2D <=K 4C. 7 , J 0 6 � �_$��#� ^ � ; .2*-.28 7-< *-, 6Z7 ,A8 7 , > <L6 ,A0 7?;3< *-.20 ON<
J 9.� # � � � � � �$� 
$�
.2* < B3* <L6-< 0 7 ,A0 7-;3< 6Z'[6Z7-<=> � )+4 < 7?J@< ^ O ^ . 7-JN> ,H8 J �['�O2< 0 � � � � � T
; ,AD < 0[4 > < *-,A8=.2D 7 , >I<
6�7?< B 6 J 9 6-< R < *?.2D "������ ��� � .2* < 0 <=< ) < )�9 J *W.20 < � 8L, < 0 7 ,A0 7?<LO *?. 7 , J 0 ! 7?;3< 6-> .2DAD <=6Z7_7 , >I<
6 8 .2D <=6IJ 9�,H0 7?< * <=6�7 .2* <@> ,H0[4 7?<=6 7-J ;3J 43* 6 ^ � J * 6-J DHR[,A0 O 7-;3<=6Z<Q<LK 43. 7 , J 0 6 0[4 > < *-,A8=.2DAD '+�
, > B3DH,A8L, 7 ,H0 7-<=O *-. 7?J * 6�T , 7?; ,A0+GC0+, 7?<�6Z7 . & ,HDA, 7!' * <=O , J 0 6 .2* < DA, �2< D ' 7?J T�J * � T , 7?; D/.2* ON<�6�7?< B �
6 , �=<L6 T
;3< 0 7?;3< .18=8=4+*?.28 ' * <LK 4+,A* <L> < 0 7?6 .2* < 0 J27 7?J[J 6Z7 *-,A0 ON< 0 7 ^ 	!0 8 J 0 6Z<=K 4 < 0+8 < � 9 J *
8 JN> B+* <=;+< 0 6 ,HR < .1,A* B J DHDA4 7 , J 0 >IJ ) < D 6 , 7 , 6 J 9
,A0 7-< * <L6Z7 7?J * < B3DA.28 <I7 *?.1)3, 7 , J 0C.1D <%� B3DA,H8=, 7
,H0 7-<=O *-. 7?J * 6 � � 6Z6 . � � ;3<L> <LK � &(' >IJ * < * JN& 4 6�7 , > B+DA,A8L, 7 ,A0 7?<LO *?. 7?J * 6 ^ "�<L6 ,A) <=6 6Z7 . & ,ADH, 7!'

6Z< R < *?.2D J27-;3< *�.2* O 4 >I< 0 7?6 9F43* 7?;3< * > J27 ,HR1. 7-<�7?; , 6 ,A0 7?< * <L6Z7 \

�
� ;+<QT ,A) < *-.20 ON<5J 9�8 ;+<=> ,A8 .1D�8 J 03)3, 7 , J 0 6 7?; . 7 .1* <@7?J & <56 , > 43D/. 7-< ) 8 .20 8 .24 6-<

0 4 >I< *Z,A8=.2D B3* J2& D <L> 6 T
;3< 0 <%� B3DH,A8=, 7 ,A0 7?<LO *?. 7?J * 6 .1* < 4 6-< )"! J 0 7?;+<�J27-;3< * ; .203) �
, > B+DA,A8L, 7I>I<L7?;+J ) 6PJ � < *S4303, 9 J * > , 7!' ,A0 B < *�9 J * > .2038 < 9 J * <LK 43. 7 , J 0 6PJ 9 R1.2*-,A. & D <

6�7 ,��E0 <L6-6 .103) )3, � 8L43D 7!' ^ � ; , 6 4303,H9 J * > , 7!' , 6 , > B J * 7 .20 7 . 6 8 JN> B3* <=;3< 0 6 , R < .2,H*

K 4C.1DA, 7!' >IJ ) < D 6 4 6 4C.2DAD ' 8 J 0 7 .2,A0S8 ;+<=> ,A8 .1D 8 J 03)3, 7 , J 0 6 *-.20 O ,H0 O 9F* JN> O * J 4303)SD < R < D

7-J 4+B3B < * 7 * J B JN6 B ;3< * < .103) 9F* JN> > .2*-,H0 <]< 0(R[,A* J 0 >I< 0 7?6 7?J�;3< . R[,AD ' B J DA4 7Z7?< ) 43* & .20

8 < 0 7?< * 6 ^

�
� J *�B3* J2& D <L> 6 ,H0(R J D R�,H0 O ,H0 7-< * � B ; . 6-< > . 6-6�7 *?.10 6 9 < * <%� B3DA,H8=, 7 8 J ) <L6�> . 'Q& < 8 JN>I<
4+0 6Z7 . & D < !3.20 <�� . > B+D <�J 9 O . 6 � DA, K 4+,A) 8 ;+<=> , 6Z7 * ' 9 J * T
; ,A8 ; .2DHD <�� B3DA,H8=, 7 ,A0 7?<LO *?. 7?J * 6



� �

8 JN> B3D < 7?< D ' 9 .1,AD 8=.20 & < 9 J 430+)Q,H0$) Y � + ^

�
� ;+<�; , ON;3< * J *Z) < * 6:J 9C8 J 0 6 , 6Z7-< 038 'WJ 9 6Z7 .103)C.2*Z) , > B3DA,H8=, 7 > < 7?;3J ) 6 D < .2) 7-J�6 4 &36Z7 .20 �
7 ,/.2D , > B3* J R <=>I< 0 7?6 ,A0@.18=8=4+*?.28 ' ^ � 6 ,H0 O ; , ON;3< * J *-) < * >I<L7-;3J ) 6 & . 6Z< ) J 0 <%� B3DA,H8=, 7
9 J * > 43DA. 6 > . ' 0 J27 B3. ' J � �:& < 8 .14 6-<PJ 9 7-;3<SJ *Z) < * * < )+438 7 , J 0�B ;+< 0 JN>I< 0 J 0 � 6Z<=<
) � � �+X � + � � .103) 6 ,A0+8 <_; , O2;3< * .18=8=4+*?.28 ' .203) 6Z7 . & ,HDA, 7!' .2* < ,A0 ON< 0 < *-.2D 8 J 0 7 *?.2)+,A8 7-J * '
* <=K 43,H* <=>I< 0 7-6 � 6-<L< ) � Y + � ^

�
�543D 7 , 6Z7-< B � �
430 ON<�� ��4 7-7 .�.103) 6�7 .20+)C.2*-)W� J26-< 0 & * J 8 �_>I<L7-;3J ) 6 .1DAD < 0 � JU' 7-;3< B3* J B �
< * 7!' J 9 8 J 0 6Z< *ZR[,H0 O57-;3< DA,H0 < .1*�,A0(R1.2*-,A.20 7?6�J 9 7-;3< 6Z'[6Z7-<=> � 9 J * <%� . > B3D < � 7?;+<L' .2* <

� � � ��� � � � # � � � > . 6-6$� 8 J 0 6-< *ZR1. 7 , R < � ^�� < , 7-;3< *a� 6Z6 . 0 J * � ;+<=>I<=K ; . R <�7-; , 6 ) <L6 ,A*-. & D <
B+* J B < * 7!' ^

� ; . 7 B3* < R < 0 7-< ) 6-J 9 .2*�, > B3DH,A8L, 7
>I<L7?;+J ) 6 9F* JN> & < ,A0 OST ,H) < D ' 4 6-< ) ,A0 7?; * <=< )3, �
>I< 0 6 , J 03.2D � 8 JN> B+* <=;+< 0 6 ,HR < . 7?>IJN6 B ;3< *Z,A8 > J ) < D 6 , 6 7?;3< 9 .28 7�7?; . 7�7-;3<L' .2* < 8 J 0 6 ,H) < * < )
7-J�J 6 D JUT 9 J * 7?; , 6�7!' B < J 9�.2B+B3DA,H8 . 7 , J 0 � <�� 8 < B 7 9 J * 7-;3< 8=. 6-<WT
;+< 0 6 B < 8L,/.2D ; .2*Z) T .1* < , 6
. R1.2,ADA. & D <#� 6-<L< 7?;3< � > R ON< .2*�8 J ) < ) � �.+ � *Z430303,H0 O_J 0 �a��
M" � "_���#� ^(
 7�< .28 ; ,A0 7?<LO *?. 7 , J 0
6�7?< B � . 0 J 03DA,H0 < .1* 6�'�6�7?<L> J 9 <=K 4C. 7 , J 0 6�; . 6�7?J & <W6ZJ DHR < ) ^�� ; , 6 ,A0(R J DHR <=6�7-;3< * < B < . 7-< )

< R2.1DA4C. 7 , J 0 J 9 � .28 JN& ,/.20 6 .203) 7?;3<�6-J DH4 7 , J 0 J 9 DH,A0 < .2*�.2D O2<=& *-.2,A8 6Z'[6�7?<=>I6�J 9 )3, >I< 0 6 , J 0 � �
7-;3< 0 4 >W& < * J 9 6 B < 8L, <=6 8 J 0 6 ,H) < * < )W,H0 7-;3<�> J ) < D ^ , JUT�< R < * �NT < 6Z;3JUT�7?; . 7 � ��� � � � � ��� � � �� #$� � T
;3< 0 7-;3< DA,H0 < .1*a.2D ON<=& *-.W, 6 8 .2* < 9F43DHD ' , > B3D <L> < 0 7?< )E^���0 < 8 .10 < 0 � JU' .2DHD 7-;3< . & J R <
& < 0 < G 7?6�J 9 , > B3DA,H8=, 7�>I<L7-;3J ) 6aT
; ,AD < * <=> .2,H03,A0 O 8 JN> B34 7 . 7 , J 0C.2DHD ' R < * ' 8 J2> B <L7 , 7 , R < ^

% < 0 < *?.2D 6Z7 ,�� ��$�� 6ZJ DHR < * 6 ) J 0 J27 7 . �1< .2)+R1.20 7 . O2<PJ 9 7-;3<P6 B3.2* 6 , 7!' BC. 7-7?< *-0 J 9

7-;3< � .28 JN& ,/.10 � .203) 7-;3< 0 4 > & < * J 9 .2*-, 7?;3>I<L7 ,A8 J B < *?. 7 , J 0 6 * <LK 43,A* < ) 9 J * 7-;3< 0 4 >I< *Z,A8 .1D
6ZJ DA4 7 , J 0 J 9 7?;3< 8 J *-* <=6 B J 0+)3,A0 O DH,A0 < .2* 6�'[6Z7?<L> , 6 B3* J B J * 7 , J 0C.2D 7?J � � ^ � ; , 6 , 6 J 0 <SJ 9

7-;3< * < . 6ZJ 0 6 T
; ' ON< 0 < *-.2D 6Z7 ,�� ��$�� 6-J D R < * 6 .1* < 0 J27 R < * ' <�� 8=, < 0 7 9 J * ,H0 7?<=O *?. 7 , J 0 J 9

8 ;3<L> ,H8 .2D *?. 7-<�<=K 4C. 7 , J 0 6�T , 7-; . >IJ ) < *?. 7-<�7-J D/.2* ON< 0 4 >W& < * J 9 6 B < 8L, <=6 ^�
 8 JN> BC.2*Z, 6ZJ 0



���

J 9 7?;3< <%� .28 7 0 <=6Z6 .203) 7 , >I<�<�� 8=, < 038 ' J 9C)3,�� < * < 0 7 ,H0 7?<=O *?. 7-J * 6 8 .20 & < 9 J 4303) ,A0 7-;3< B3.2B < *
J 9:� ; , <=;"� �a.1* > ,A8 ; . < D <L7 .2D ^�) Y2X.+ ^

��0 7?;3<
J27-;3< * ; .103) � <%� B3D J , 7 . 7 , J 0 J 9 6 BC.1* 6 , 7!' > . 'W6 , O 03,HG38 .20 7 D ' * < )3438 <�7-;3< DA,H0 < .2*
.2D ON<=& *?. J R < * ;3< .1) ^S� < 8 < 0 7 D '+�M6Z< R < *?.1D .14 7?;3J * 6 6-;3JUT < )�B3* JN> , 6 ,H0 O * <L6 43D 7?6�T , 7-; 6 BC.2* 6-<

" $�� 8 J ) <L6 ,H0 . 7-> J26 B ;3< *-,H8 8 ;3<=> , 6�7 * ' >IJ ) < D 6 ) � �����2X + ^ 	!0 7-; , 6 8 ; .1B 7?< * T < ) < R < D J B

. 6�'�6�7?<L> . 7 ,A8 T . ' J 9 <%� B3D J , 7 ,A0 O�6 BC.2* 6 , 7!' T
;3< 0 ,A0 7-<=O *-. 7 ,H0 O . 7-> JN6 B ;3< *-,A8�8 ;3<=> , 6�7 * '

<LK 43. 7 , J 0 6 ^M��03DH, �1< ) � �.+ � J 43* 7 .1* ON< 7 , 6 0 J27 . 6 B < 8=,A.2DA, �=< ) .1*-8 ; , 7?< 8 7 43* < ! T < 8 J 038 < 0 7 *-. 7?<�J 0
) < R < D J B3,H0 OW> .28 ; ,H0 <%� ,A03) < B < 03) < 0 7 .2D ONJ *-, 7?;3>I6 ^ 	!0 6Z< 8 7 , J 0 ' ^ ' T < )3, 6 8=4 6-6 .103) < R2.1DA4C. 7-<
* <=J *Z) < *Z,A0 O 7?< 8 ; 03, K 4 <=6 7?; . 7 D < .2) 7?J > ,A03, > .1D�G3DAD � ,A0�)+43*-,H0 O � � ) < 8 J2> B JN6 , 7 , J 0 ^ � <

7-;3< 0/� 6Z< 8 7 , J 0 ' ^ � ^ ' � 7?<=6�7 R1.2*-, J 4 6 DH,A0 < .2* 6�'[6Z7?<L>#6-J DHR < * 6�� ,A0 BC.2* 7 ,H8=43DA.2* 6Z;3JUT ,A0 O�7-; . 7:7-;3<
8 ;3J26-< 0 * J 4 7 ,A0 < , 6�7!T ,H8 < . 6 9 . 6Z7 . 6�7?;3<�J 0 < 4 6-< )S,A0 ) �NX.+ !�,H0 6Z< 8 7 , J 0 � ^ X_T < ) <=>IJ 0 6Z7 *?. 7-<

;3JUT 7?;3< 8 ;+JN6-< 0 6ZJ DHR < * 8 .10P, > B3* J R <�7?;3<�< � 8L, < 038 'PJ 9 6ZJN>I<�6Z7 . 7?<��!J 9 � 7?;3<�� .2* 7a6Z7 ,�� �_$��

6ZJ DHR < * 6 ^ � ;3<=6Z< ,A) < . 6 .2* < 7-<=6Z7-< ) J 0 7!T J 8 J2> B3* <=;3< 0 6 , R < 8 ;3<L> ,H8 .2D > < 8 ; .203, 6->I6 4 6Z< )

7-J 6�7 43) '�6Z7 *?. 7-JN6 B ;+< *-,H8@.203) 7 * J B JN6 B ;+< *-,H8P8 ;3<=> , 6�7 * ' ! & J27-; > J ) < D 6 .2* < ) <=6 8=*-, & < ) ,H0

6Z< 8 7 , J 0 ' ^ � ^ �+^

 > J 0 O , > B3DA,H8=, 7 >I<L7-;3J ) 6 6 B < 8L,/.2D(. 7-7?< 0 7 , J 0�, 6 BC.1,A) 7?J 7-;3< ��4+0 ON<%� ��4 7-7 . � � JN6-< 0 & * J 8 �

9 . > ,AD ' ! & < ,A0 O DA,H0 < .2*ZD ' , > B3DA,H8=, 7���7-;3<W>I<L7-;3J ) 6 9F* JN> 7?; , 6 9 . > ,HD ' ) J 0 J27 0 <L< ) .20Q, 7-< *?. �
7 , J 0 B3* J 8 <=6-6_7?J@JN&�7 .2,H0 7?;3< 0 4 > < *-,H8 .2D 6ZJ DA4 7 , J 0"! 'N<L7�� 7-;3<L'�; . R < ,A) < .2D]DA,H0 < .2* 6Z7 . & ,ADH, 7!'
B3* J B < * 7 , <L6��ET
; ,H8 ; > . �1<W7?;+<=> T < DHD 6 43, 7-< ) 9 J * 7-;3< 6Z7 ,�� . 7?>IJN6 B ;3< *Z,A8 8 ;+<=> , 6Z7 * ' B3* J2&��
D <=>I6 ! 7-;3<L' .2* <_6Z7 *Z438 7 43*?.1DAD ' > . 6-6 B3* <L6-< *ZR[,A0 O ! 7-; 4 6��C7?;+<L' .2* < <�� 8 < DHD < 0 7 8=.203)3,H)C. 7?<L6 9 J *
7-;3< ,A0 7?<LO *?. 7 , J 0 J 9 8 ;3<L> ,H8 .2D 6Z'[6Z7-<=>I6 ^�� T�J 0 < T >I<L7-;3J ) 6 � � �_� ' .103)@� ��$�
�� '-� .2* <
7-;3< 0 B3* J B JN6-< )�9 J * & < ,H0 O 4 6Z< ) ,A0�.2,A* K 4C.2DH, 7!'5> J ) < D 6 ^�� ;3< '�& < 0 < G 7 9F* J2> 7-;3< 6 B < 8=,/.1D

7 * < . 7?>I< 0 7�J 9 6 BC.2* 6 , 7!' .203)5.2D 6ZJ 9F* JN> 7?;3< ,A* ,A0 ;3< * < 0 7 B+* J B < * 7 , <L6 ^



� �

���	� � 
 ����� � ������� ��' (

	 > B3DA,H8=, 7 .2D ONJ *Z, 7?;+> 6 .2)+R1.2038 <@7-;3< 0 4 > < *-,H8 .2D 6ZJ DA4 7 , J 0 J 9�)3,�� < * < 0 7 ,A.2D <=K 4C. 7 , J 0 6
J 0 < 6�7?< B�,A0 7 , > <�& '@6ZJ DHR[,H0 O .I0 J 03DA,H0 < .2* 6�'[6Z7?<L> J 9 <LK 43. 7 , J 0 6 ^�� ; , 6 , 6 ) J 0 <_&(' 4 6 ,H0 O

.�� > J )3, G < )0��� < T 7?J 0 >I<L7-;3J ) �[T
; ,A8 ; * <=6 4+D 7?6 ,A0 6ZJ DHR[,H0 O . 6Z<=K 4 < 038 <_J 9 DH,A0 < .2* 6Z'[6Z7-<=>I6 ^
� ;3< 0 4 >I< *-,H8 .2D 6ZJ DA4 7 , J 0 J 9 7?;+< DH,A0 < .2* 6Z'[6Z7-<=> , 6 4 6 4C.2DHD ' ) J 0 <�&(' ._)3,A* < 8 7�>I<L7-;3J ) � , ^ < ^ �
&('Q<=> B3D JU' ,A0 O . � � � �a9 .28 7-J *-, � . 7 , J 0 ^ � ;+<W> . 7 *Z, �P7-; . 7 , 6�7-J & < 9 .28 7?J *Z, �L< )�,H0�, > B3DH,A8L, 7
6ZJ DHR < * 6 � 6-JN>I<L7 , >I<=6 8 .1DAD < ) 	NB3* < )3,H8 7 , J 0 > . 7 *-, � 	 ��, 6�J 9 7-;3< 9 J * >


 � 
 � � $ � $ �
T
;3< * < 
�, 6 7-;3< ,H) < 0 7 , 7!'_> . 7 *Z, � � � .20 .1B3B3* J � , > . 7 , J 0 7?J�7?;3<�� .28 J2& ,/.20 � � 7?;+< . 7Z7?<=> B 7-< )
6�7?< B �!6 , �=< .203)���. 8 J[<�� 8=, < 0 7 ) < B < 0+) < 0 7�J 0 7?;3<�>I<L7-;3J )E^]� ; , 6 9 J * > J 9 7-;3< B3* < )3,A8 7 , J 0

> . 7 *Z, � ;3J DH) 6 9 J * > 43D 7 , 6�7?< B 6 8 ;3<=>I<=6 .20+) � .19 7?< * .20 <=K 43, R2.1D < 0+8 <S7 *-.20 6 9 J * > . 7 , J 0 � 9 J *
�
430 ON<�� ��4 7Z7 . > < 7?;3J ) 6 . 6 T < DHD ^

� < R < *?.2DM.24 7?;+J * 6 � ) � � + � ) � �.+ � ) �2X + ��* < B J * 7�ONJ�J )5* <=6 43D 7-6�T , 7?; 0 J 0 � B3,HR J27 ,H0 O 6 BC.2* 6-<
DH,A0 < .2*@.2D O2<=& *-. 6ZJ DHR < * 6���T
;3< 0 ,A0 7?<LO *?. 7 ,A0 O . 7?>IJN6 B ;3< *Z,A8 8 ;3<=> , 6�7 * ' <=K 4C. 7 , J 0 6 ^ � ; , 6

6 .UR <=6 8 JN> B34 7 . 7 , J 0C.2D 7 , >I< ^]� < R < *?.1D .1* O 4 >I< 0 7-6 6 4 6�7 .2,H0 7-; , 6 B3*-.28 7 ,A8 <2\

�
� ;+< B+* <=6Z< 038 <WJ 9 
 < 0 6 43* <=6
7?; . 7 )3,/. O2J 0C.2D < D <L> < 0 7-6 .2* < 0 J17�6�7 *Z438 7 43*?.2DHD '��=< * J !

�
	 9:.IB+,HR J17 .2D < D <=>I< 0 7 , 6��=< * JIJ *
R < * '56-> .2DAD ��7?;+< 0 7-;3< 6Z7?< B �!6 , �L< , 6 * < � < 8 7?< ) .203)Q.
0 <LT 
 , 6 8 J 0 6Z7 *-438 7?< ) �:T , 7-; . 6-> .2DAD < * � ^ 
 , 6 )3,A. ONJ 0C.1DAD ' ) JN> ,A03.20 7 9 J * .1DAD ;

6 4 � 8=, < 0 7 D '�6-> .2DAD �U6 . ' * 3 � 3 � , � 6-J
7?; . 7�� . 7 D < . 6Z7 ,A0 7-;3< DH, > , 7 8 . 6Z< � 0 J B3,HR J27 ,H0 O
, 6 * <=K 43,A* < ) ^ � <�6-;+J 43DA)PB J ,H0 7�J 4 7�;3< * <�7?; . 7�7?;3< * <=6�7 *-,H8 7 , J 0 J 0 6Z7?< B �!6 , �L< 0 <=< ) < )
9 J *�)3,A. ONJ 03.2D ) JN> ,A03.2038 < > . '@& < . 6�6Z< R < * < . 6�7-;3<W6�7 . & ,HDA, 7!' * <L6Z7 *Z,A8 7 , J 0Q, > B JN6-< )

&(' .10 <�� B+DA,A8L, 7 >I<L7-;3J ) ^

�
� <=J *-) < *-,A0 O 7-;3< 6 B < 8=, <=6 � 6-<L< & < D JUT �S, 6@<LK 4+,HR1.2D < 0 7Q7-J B < *�9 J * > ,A0 O . )3,/. ONJ 0C.2D

B+,HR J17 ,A0 O ! J 9a8 J 43* 6Z< � 7-; , 6 ) J[<=6 0 J27_7 . �2< ,A0 7?J .28L8 J 430 7 0 4 > < *-,H8 .2D:R1.2DH4 <=6�� & 4 7 , 7



�NY

;+< DAB 6��]& < 8 .14 6-< .QB3,HR J27 T , 7-; . &36ZJ DA4 7?< R1.2DH4 < O * < . 7?< * 7?; .10 J 0 < T ,HDAD�D < .2) 7-J .20

< *-* J *S. > B3DH,HGC8=. 7 , J 0 � .203) 7-; , 6I< *Z* J * T ,ADAD
8 J *-*Z43B 7S< .28 ; * JUT B3* J 8 <=6Z6-< ) . 7I7?; . 7

6�7 . O2< ^���,A038 < 7-;3< 8 J DA4 > 0 6
T , 7-; D <L6-6�< D <L> < 0 7-6 8 JN> < GC* 6Z7 � 9 <LT < *�* JUT�J B < *?. 7 , J 0 6

.1* < 0 <=< ) < )�,A0 7?;3< ,A03, 7 ,A.2D 6Z7 . ON<L6 ! ;3< 0+8 < 7-;3< < *-* J * ,H0 7 * J )3438 < ) &(' .5R < * ' 6-> .2DAD

B+,HR J17 , 6 0 J27�O * < . 7 D ' . > B+DA,HG < ) ^

�

 6-J DH4 7 , J 0 J 9 7-;3< DH,A0 < .2* 6�'[6Z7?<L> 8 J *-*-4+B 7?< ) &(' 0 4 > < *-,H8 .2D < *-* J * 6 � )34 < 7?J 0 J 0 �
B+,HR J17 ,A0 O � > . ' & < 7-;3J 4 ON;(7 J 9
. 6_7?;+< <�� .18 7 6ZJ DA4 7 , J 0 J 9a. 6�'�6�7?<L> T , 7?; ,H0 <%� .28 7
� .18 JN& ,A.20 ^a� ;+< 8 J 0 R < * ON< 038 < J 9]� <LT 7-J 0�, 7-< *-. 7 , J 0 6
> . ' 0 J27�& < .&� < 8 7-< ) &('@7?; , 6
.1B3B3* J � , > . 7 , J 0 ^ � ; , 6 .2* O 4 >I< 0 7 , 6�� J 9 8 J 43* 6-<&� 0 J27 R1.2DA,H) T , 7?; � J26-< 0 & * J 8 �I>I<L7?; �
J ) 6 ^

� ;3<LJ * < 7 ,H8 .2DHD '+� & < 8 .14 6-<aJ 9C0 J 0 � B3,HR J27 ,H0 O � 7?;3<�> . 7 *Z, � � > . ' & < 9 .1D 6-< D ' �Z) <L7?< 8 7-< ) 	
. 6�6 ,H0 O 43DA.2* � .203)�4+030 < 8 <=6Z6 .2* ' 6Z7-< B � 6 , �L< * < � < 8 7 , J 0 6�> . '5J 8=8L43*=^_� J * <LJ R < * � < R < 0 ,H9 7-;3<

6�7?< B �!6 , �=< , 6 .28=8 < B 7-< ) �]>IJ * < , 7?< *-. 7 , J 0 6 B < * � <LT 7-J 0 6Z7-< B > . ' & < 0 <=< ) < ) & < 8=.24 6Z< J 9

7-;3< ,A0+8=* < . 6-< ) < *Z* J * 6 ,A0 7?;3<W6-J DH4 7 , J 0 J 9:DA,A0 < .2* 6Z'[6Z7-<=>I6 ^_��4 > < *-,H8 .2D <%� B < *Z, < 0+8 < � J 43* 6��
.20+) 7?; . 7�J 9 7?;3< .24 7-;3J * 6 8=, 7?< ) < .1*-DA, < * � 6-;3JUT
6�7-; . 7�7?;3< . & J R < B ;3< 0 JN>I< 0C. .2* < 0 J27�7?; . 7
, > B J * 7 .20 7 ,A0PB+*?.28 7 ,A8 < ^

�&��� � � 
�����
��	��� % 
 � ��'�(

� ;3< 6 BC.2* 6 , 7!'�6Z7 *Z438 7 43* < J 9 7?;+< B < * > 4 7 . 7 , J 0 > . 7 *Z, � 
 , 6�O ,HR < 0 &('�7?;+< 6 BC.2* 6 , 7!'

6�7 *-4+8 7 4+* <WJ 9 7?;+<�� .18 JN& ,A.20 � �CT
; ,A8 ; ,A05, 7-6a7 43*Z0�, 6 ) < 7?< * > ,A0 < ) &('@7?;3< 8 ;3<L> ,H8 .2D ,H0 7-< * �
.28 7 , J 0 6 ^�� ; 4 6�� 9 J *�. O , R < 0 8 ;3<=> ,A8=.2D 6�'�6�7?<L>/�E7-;3< 6 B3.2* 6 , 7!'Q6Z7 *Z438 7 43* < , 6 8 J 0 6Z7 .20 7 .203)
8=.20 & < B3* < ) < 7?< * > ,A0 < ) ^�� J * <�<�� .18 7 D '+� . > . � , > .2D 6 BC.2* 6 , 7!'I6Z7 *-438 7 43* < 8=.20 & < B3* < ) < 7?< * �
> ,A0 < )"! 6-JN>I<_< 0 7 *Z, <L6 ,A0 � 8 .20 & < 8 JN>I<��=< * J )34+*-,A0 O 8 JN> B+4 7 . 7 , J 0 � . 6 , 6 7?;3< 8 . 6Z< T , 7?;
7-;3< B ;3J27-J D '[6 , 6a7?< * >I6 )+43*-,H0 O 03, O2; 7 ^



���

� J57 . �2< 9F43DHD�.2)+R1.20 7 . O2<IJ 9 7?;+< 6 BC.2* 6Z< 6�7 *Z438 7 43* < J 9 
 � T�< 0 <=< ) 7?J B < * > 4 7?< , 7-6

* J T
6 .20+) 8 J DH4 > 0 6S6 438 ; 7?; . 7S7?;3< 6 BC.2* 6 , 7!' J 9 7?;3< � .203) � 9 .28 7?J * 6 , 6S> . � , > , �L< ) ^

 > J 0 O )+,�� < * < 0 7 B JN6Z6 , & D <�6�7 *?. 7?<=O , <=6��3T�< D J[J+� . 7
6Z'[>I> < 7 *Z,A8�B < * > 4 7 . 7 , J 0 6=\


�� � $ 
 $�� � � 
 � � $ � $�� $ � $�� �

T
; ,H8 ; B3* <L6-< *�R <P7?;+< B3* <L6-< 0+8 <@J 9 J 0 <L6 ,A0 7-;3< )3,A. ONJ 0C.1D < D <=>I< 0 7-6 .203) ;3< 038 <PO , R <S7-;3<

B JN6-6 , & ,HDA, 7!' J 9 9 .28 7?J *Z, � . 7 , J 0 T , 7-;3J 4 7 B3, R J27 ,A0 O ^ ��438 ; 6Z'[>I> < 7 *-,H8 B < * > 4 7 . 7 , J 0 6 8=.20

& < R�, <LT < ) . 6 .5* < .2*Z*?.20 O2<=>I< 0 7 � * < 0 4 > & < *Z,A0 O � J 9 7?;+< 6 B < 8=, <L6 ,A0(R J D R < ) ,A0 7-;3< 8 ;3<=>
�
,H8 .2D >I< 8 ; .20+, 6-> �F,H9 7-;3< ,H03, 7 ,/.2D J *Z) < *Z,A0 O T . 6 ) V #

� � �

# � + � �_7?;3< 0 <LT J *Z) < *Z,A0 O T ,ADAD & <

� $ ) V�#
� � �

# � + � � ^ � < 9F43* 7?;3< * * <=6�7 *Z,A8 7 7-;3< 8=DA. 6-6�J 9MB JN6Z6 , & D < B < * > 4 7 . 7 , J 0 6 7-J 7-;3JN6Z<�O ,HR < 0

&(' . O D JN& .1D 6Z7 *?. 7-<=O2' ! >IJ * < <%� .28 7 D '+� T�<IT .20 7 7?J 8 JN> B34 7-<I7-;3< B < * > 4 7 . 7 , J 0 J � � DA,H0 < �
,H0 7-;3< B+* < B+* J 8 <=6Z6 ,H0 OS6Z7 . ON< � ;3< 038 < 8 J 0 6 ,A) < *-,H0 O J 03D 'S7-;3<W6�7 *Z438 7 43* < J 9 7-;3< > . 7 *-, � .203)

0 J17 BC.2* 7 ,A8L43D/.1*�0 4 >I< *Z,A8 .1D < 0 7 *-, <L6 � ^ � ;3< 6 . >I< B < * > 4 7 . 7 , J 0�, 6�7?;+< 0 4 6-< ) 7?; * J 4 ON;3J 4 7

7-;3< 8 J2> B34 7 . 7 , J 0 �(7-; 4 6 * < )3438=,H0 O 7?;+<�T J * � D J .2)P. 6Z6-J 8=,/. 7?< ) T , 7?; 6 BC.2* 6-< )C. 7 . 6�7 *-4+8 7 4+* <
> .203,HB343D/. 7 , J 0 ^

� ;3< 9 J DHD JUT ,A0 O 6Z7 *?. 7-<=O , <=6 T�< * < 8 J 0 6 ,A) < * < ) \

V ^ � ' � � � � ����
�� 
 * <LJ *-) < *-,H0 O & . 6Z< ) J 0 7-;3< * < .18 7 , R[, 7!'PJ 9 7?;3<_6 B < 8=, <L6 ^ � ; , 6 * <LK 43,A* <=6

6 B < 8=, GC8 � 0 JUT D < ) ON< * <=O .1*-)3,H0 OQ7-;3< 8 ;3<L> ,H8 .2D >I< 8 ; .20+, 6-> .20+) ; . 6 & <L< 0 .2B3B+DA, < )

6 438=8 <=6Z6 9F43DHD ' ,H0 ) �+* + ^ ��,A0+8 < J 4+*�.2, > ;+< * < , 6�7-JP> ,H03, > , �L<�7?;3< GCDAD � ,A0 �`T < J *Z) < * < )
7-;3<W6 B < 8=, <=6 ) < 8=* < . 6 ,A0 O D ' .19 7?< * 7?;+< ,A*�8 ; .2*-.28 7-< *Z, 6Z7 ,A8 DA,H9 <�� 7 , >I< � 7?;+< ,A0(R < * 6Z< J 9�. R �
< *?. O2< ) <=6Z7 *-438 7 , J 0 7-< * >/�+7-;3< . R < *-. ON< & < ,A0 O 7 . �2< 0 J R < * 7-;3<�7!T�J )C. ' ,A0 7?<LO *?. 7 , J 0
,H0 7?< *�R1.2D ��!

� ^ � � � � � ;3< * JUT
6
J 9M� .2* <�6-J * 7?< )5,A0@,H038=* < . 6 ,A0 O J *Z) < * � .28=8 J *-)+,A0 O 7?J 7-;3< 0[4 > & < *
J 9 7?;3< ,A* 0 J 0 �=< * J�< D <=>I< 0 7-6 ^ 	 9 7!T�J�J * >IJ * < * JUT
6P; . R <�7-;3<�6 . > < 0[4 > & < * J 9

0 J 0 �=< * JI< D <=>I< 0 7?6��37?;3< ,A* ,A0+, 7 ,A.2D * < DA. 7 , R <�J *Z) < *Z,A0 O , 6 B3* <L6-< *�R < ) ^



�2X

' ^ 	 ����� " ' � ��. > <_6�7 *?. 7?<=O1' . 6 . & J R < �C& 4 7 .1B3B3DA, < ) J 058 J DA4 > 0 6 ^

� ^ � � � � 	 � � � � J * < .28 ; )3,/. ONJ 0C.2D < D <L> < 0 7/�0��7-;3< R1.2DH4 < � � � � � & � � � $ /&� � �P, 6
8 JN> B34 7?< ) ��T
;+< * < & � � � , 6�7?;3< 0 4 >W& < * J 9 0 J 0 �=< * J < D <L> < 0 7?6 ,H0S* JUT � .103)*/ � � ��, 6
7-;3< 0[4 > & < * J 9 0 J 0 �=< * JW< D <L> < 0 7-6 ,A0I8 J DH4 > 0 � ^:� ;3< B < * > 4 7 . 7 , J 0 � , 6]6 438 ; 7?; . 7

7-;3< )3,/. ONJ 0C.2D < D <=>I< 0 7?6
J 9 � $0
 $ � � .2* < 6ZJ * 7-< )5,A0@,A0+8=* < . 6 ,H0 O J *-) < * T , 7-; � � � � ^
� ^ � ��� (���' ��� � � � ���
� ��� ��� � ;3< .2D ONJ *-, 7-;3> <=> 4+D/. 7-<=6a7?;+< � � ) < 8 JN> B JN6 , 7 , J 0)� 6 . ' �

7-;3< 8 J DA4 > 0 �!J *-, < 0 7?< ) R < * 6 , J 00� J 9 7?;3< ,H03, 7 ,/.2D > . 7 *Z, � � ^
� J 0 6 ,H) < * 7-; . 7 . 7P7-;3<

8L43*-* < 0 7�6Z7?< B �37?;+< G3* 6Z7 �+� V 8 J DA4 > 0 6a; . R < & <=< 0�B3* J 8 <=6-6Z< ) ^

�
� � ����� 
 � J�> ,H03, > , �L<57-;3< GCDHD � ,H0 � D J[J+� . 7P7-;3< )3,/. ONJ 0C.2D < D <=>I< 0 7?6PJ 9 7-;3<

.28 7 ,HR <56 4 &��!> . 7 *Z, � 
 � � \ � # � \ ��� .203) 8 ;3J�J26-<@7?;3<5J 0 <@T , 7-; 7-;3< D JUT�<L6Z7

! � � � � � & � � � � V � $ � /&� � � � V � � T
;3< * < & � � � � / � � ��.2* < * < DA. 7 , R <W7-JP7?;3< 6 4 &��
> . 7 *-, � � � �`\ 0 � �`\ 00� ^I	 9 7-;3< )3,/. ONJ 0C.2D < D <=>I< 0 7 9 J 4303) , 6 �F, � , � � B < * > 4 7?< * JUT
6
� .103)�, .20+)�8 J DA4 > 0 6 � .203)�, ^�� ;3< B3* J 8 < )343* < , 6�<LK 4+,HR1.2D < 0 7�7-J . )3,/. ONJ 0C.2D

B3,HR J27 ,H0 O !(4303DH, �1<�7?;3< 6�7 .20+)C.2*-) ��.1* �2JUT , 7 � *-4+D < �17?; , 6 )3,/. ONJ 0C.2D 6Z7 *?. 7-<=O2' ) J[<=6
0 J27 4 6-< 0 4 >I< *Z,A8 .1D R2.1DA4 <L6 ! ;3< 038 <&� , 7 , 6 . O D JN& .2D 6Z7 *?. 7-<=O2' ^

�
� � ������� �� 

$ J . 6Z'[> & J DA,H8 ) < 8 J2> B JN6 , 7 , J 0 6Z7?< B J 0Q8 J DH4 > 0 �0� , ^ < ^ <=> 4+D/. 7-<
7?;3< � � � 6Z7?< B J 9�.P* < .2D]) < 8 JN> B JN6 , 7 , J 0 � 8 J 430 7 ,H0 OP7?;3< GCDHD � ,H0 � �=< * JQ< D <L> < 0 7-6
& < 8 JN> ,A0 O 0 J 0 �=< * J �a,A05� � �`\ 0 � � \ 00� ^

�
� � ������� � 
 � < B < . 7 6Z7-< B ��T , 7?;�7?;+< 0 <LT .28 7 ,HR <]6 4 &�� > . 7 *-, � � � � 
 VN\ 0 ��� 
 V2\ 00� ^


 03,H8 < 9 < . 7 43* < T , 7?; 7-; , 6 .2D ONJ *-, 7?;3> , 6�7?; . 7�� . 6 . &(' � B+* J )3438 7�� J 0 < JN&+7 .1,A0 6�7-;3<
6 BC.2* 6 , 7!' BC. 7-7-< *Z0 J 9 7?;+< � .203)Q� 9 .28 7-J * 6 ^

��^ � ��� ���*" ��' ��" � " � ���	� ��' � � <=6Z<=> & D <=6 7?;+< �Q.2* �1J T , 7 � 6Z7 *?. 7-<=O2' �C<%� 8 < B 7�7-; . 7 � . 7
< .28 ; 6Z7-< B �N7-;3< )3,A. ONJ 03.2D < D <L> < 0 7 � , � , � , 6 8 ;3J26-< 0 6 438 ; 7?; . 7M7?;3< GCDAD � ,A0 J 9 � � �`\ 0 � � \ 00�



� *

. 9 7?< *WB < *Z9 J * > ,H0 OQ6�7?< B � J 9 < DH, > ,A0C. 7 , J 0 , 6W> ,A03, > , �=< ) ^Q� ; , 6 6�7 *?. 7?<=O1' , 6 > 438 ;

>IJ * < <�� B < 0 6 , R < 7-; .20���.2* �1JUT , 7 �&�`6 ,A0+8 < . 7�6Z7 . ON<-�0�C7?;+< * < .2* <-� � 6Z'[> & J DA,H8 ��9 .28 �
7-J *-, � . 7 , J 0 6]J 9 )3, > < 0 6 , J 0/� � � � � � 7?J & < B < *Z9 J * > < ) ^:� ;3<�O .2,H0 � 8 JN> BC.2* < ) 7-J 7-;3<
)+,/. ONJ 0C.2D �Q.2* �1J T , 7 �_6Z7 *?. 7-<=O2' � , 6 > ,A03, > .2D ^

� ;3< * <L6 43D 7?6 9 J * 7?;+< 7-<=6�7 B3* JN& D <=>I6 ) <=6 8=*-, & < ) ,H0 6Z< 8 7 , J 0 ' ^ � ^ �Q.1* < B3* <=6-< 0 7?< )�,H0

� . & D < ' ^ V ^ � < * < B J * 7 7?;+< 0 4 >W& < * J 9�0 J 0 � �L< * J26 * <=6 4+D 7 ,H0 O .19 7-< * * <LJ *-) < *-,H0 O .203) .20

,H0 � B3DA.28 < � � 9 .18 7?J *-, � . 7 , J 0 ^_� ;3< * < .2D 7 .2* ON< 7_J 9 * <=J *-) < *-,A0 O , 6�7?JP> ,A0+, > , �=<_7?; , 6 GCDHD � ,H0 ^
� ;3< * <L6 43D 7?6W6Z;3JUT 7?; . 7 .2DHD 7?;3< 8 J 0 6 ,A) < * < ) 6Z7 *?. 7-<=O , <=6 � <�� 8 < B 7 7?;3< �Z	!0 7 43, 7 , R < 	 > J ) < �
B < *�9 J * > 6 , > ,HD/.2*ZD ' ^ 	!0 7?< * <L6Z7 ,H0 O D '+��7-;3<�6 B < 8=, <L6 8 J 0 6 ,A) < * < ) > J26Z7 * < .28 7 , R < .2B+B < .2*aD/. 6Z7 ,H0
7-;3< ��B343* < 0 4 >I< *-,H8 .2D 	�* <��!J *Z) < *Z,A0 ON6 . 6�T < DAD ^:� J * <%� . > B3D < � 9 J * > J ) < D � 7-;3< D/. 6�7 6 B < 8=, <=6

�F,A0@* < R < * 6-< )�8 J DH4 > 0 J *-) < * � .2* <2\ � , � ��� � ,�� � � ��� � � ��� ' � � ' � ,�� ,�� � 
�� $ � ^H^ ^

� J 0+8=DA4 6 , J 0 \:7?;3< )+,/. ONJ 0C.2D �Q.2* �1J T , 7 � 8L*-, 7-< *Z, J 0 ; . 6 . 6 DA, ON;(7 .2)+R1.20 7 . ON<�J R < * 7-;3<
J27-;3< * 6��C6ZJIT < * < 8 JN> >I< 0+)5, 7?6 4 6Z< ^

����� � ' 
�� � ����� � ����' ��� % ��� 
 � 

' �
� � � � � 
 � � 
 � ���&� ��' 
��

' ^ � ^ V � <=6�7�6�'[6Z7?<L> 6

	!0 J *-) < * 7?JI< R1.2DA43. 7?<�7-;3< B < *�9 J * > .2038 <_J 9M)+,�� < * < 0 7�6 BC.2* 6Z< 6ZJ DHR < * 6��CT�< <=> B3D JU'2< )
7!T J 7-<=6Z7 DA,H0 < .1* 6Z'[6Z7-<=>I6�& . 6Z< ) J 0 7-;3< 8 ;+<=> ,A8 .1D B+* JN& D <=>I6 ) <=6 8=*-, & < ) ,H0 6Z< 8 7 , J 0 � ' ^ � ^ � � ^
��0 < 0[4 > < *-,A8=.2D]R1.2DA4 < J 9 7-;3< � .28 JN& ,A.20 �F8 J *Z* <=6 B J 03)3,A0 O�7?J 0 J�J 0 � 7 , >I< � GC* 6�7 )C. ' � T . 6
8 JN> B+4 7?< ) ^�� ;3< 7?<=6�7 6Z'[6�7?<=>I6 8 J *-* <L6 B J 03) 7-J � $ � � V .203) 7-;3< <�� .28 7 6ZJ DA4 7 , J 0 , 6 .

R < 8 7-J * J 9 J 0 <=6L\


 � 
 � � #

� � 
�$ � V�#
� � �

#=V � �



� V

� . & D < ' ^ V ^�� <L6 43D 7 ,H0 O GCDHD � ,A0 6 � 0 4 >W& < * J 9 0 J 0 � �L< * J26 .19 7-< *a.10S,A0 � B3D/.18 < 9 .28 7-J *-, � . �
7 , J 00� 9 J * 7?;3< )+,�� < * < 0 7 * <=J *-) < *-,A0 ON6 .20C.1D ' �=< ) ^:� ;3<a7-<=6Z7 B3* JN& D <=>I6 .2* <
)3, 6 8=4 6Z6-< )�,A0 6Z< 8 7 , J 0 � ^ �+^

���
�

]�
��%�" & J 9M0 J 0 � �=< * JN6 ,A0@� �
� J ) < D V � J ) < D �

	���	!� 	!
�� � � ' � Y&'
	!0 7 43, 7 , R < '�� � � X+* *
� J T � �(Y �+V *
� J DH4 > 0 � Y�� �+* �
� J T �2� J D � Y�� Y��2X

$�,/. O ��.2* �1JUT , 7 � � Y�� Y � �

� J 8=.2D > ,A0PGCDHD � ,H0 � Y � Y � V

� ;3< 6 BC.2* 6 , 7!' BC. 7-7?< *-0 J 9 
 T . 6 < R1.2DA4C. 7?< ) J � � DA,H0 < � .203) 7?;3< )3. 7 . 6�7 *Z438 7 43* <L6 0 <=< ) < )

&('5< .28 ;Q7?<=6�7?< ) 6-J D R < * T < * <WON< 0 < *-. 7?< )�4 6 ,H0 O . 6-> .2DAD �Q
]�
� 
 " * J 4 7 ,H0 < ^a��.18 ;�J 9 7-;3<

* J 4 7 ,H0 <=6 ) <L6 8=*Z, & < ) ,A0 6-< 8 7 , J 0 ' ^ � ^ ' * < 8 < ,HR < ) 7-;3< DH,A0 < .2* 6Z'[6�7?<=> ,H0 , 7?6 J T 0 ,A03B+4 7 9 J * > . 7 ^

� J *�.2DAD 7?;3<�7?<=6�7?6 ,H0 7?;3< 0 <%�[7
6 4 &36-< 8 7 , J 0 �+7-; , 6�<%� .28 7a6-J DH4 7 , J 0 T . 6 * < 8 J R < * < ) T , 7?; ,H0P.20
< *-* J * J 9 V * � � ^

' ^ � ^ � � <=6Z7�>I<L7-;3J ) J D JNO1'

� 6 4C.2DHD ' �37?;3<_6-J DA4 7 , J 0 J 9:. 6 BC.2* 6Z< DH,A0 < .2* 6Z'[6�7?<=> , 6 ) J 0 < ,A0 7?; * <=< )3, 6�7 ,H038 7
6�7?< B 6=\

��� .10C.2D '[6 , 6WJ 9 6 BC.2* 6 , 7!' BC. 7Z7?< *-0 .203) B3* < BC.1*?. 7 , J 0 J 9
)C. 7 . 6�7 *Z438 7 43* <L6 !�� ��6 BC.2* 6-< � �
) < 8 JN> B JN6 , 7 , J 0 � 4 6 ,A0 O 7?;3< ,H0+9 J * > . 7 , J 0 O . 7?;3< * < )�. 7
7?;+< G3* 6Z7�6Z7-< B"! .203)�� � 6-J DH4 7 , J 0 J 9
* <=6 4+D 7 ,H0 O BC.2,H* J 9 7 *-,A.20 O 4+D/.2* 6Z'[6Z7-<=>I6 ^



� �

� ;3< 9 J DAD JUT ,H0 O BC.1* 7 ,H8=43DA.2*-, 7 , <=6 .2B3B < .2* T
;+< 0 6-J D R[,A0 O ��$�� � 6 .2*-, 6 ,A0 O 9F* JN> . 7-> J&�
6 B ;3< *Z,A8_8 ;3<L> , 6Z7 * ' \

�
� ;+< 6 BC.1* 6 , 7!'56Z7 *Z438 7 43* <WJ 9 7?;+< � .28 JN& ,/.10 � .103) ;3< 038 <&�EJ 9 7-;3< B3* < )3,H8 7 , J 0 > . 7 *-, � �
, 6 O , R < 0 &(' 7-;3< ,A0 7-< *?.18 7 , J 0 6 . > J 0 O 8 ;3<L> ,H8 .2D 6 B < 8L, <L6 .203) ;3< 038 < , 6 8 J 0 6�7 .20 7

J 0 DA.2* ON<�7 , >I< ,A0 7?< *ZR1.2D 6 ^ � ; , 656Z7 *-438 7 43* < > . ' & < 6 B3.2* 6Z< *�)+43*-,H0 O 03, ON;(7 � 7 , > <
T
;+< 0 B ;3J27?J D '[6 , 6 * < .18 7 , J 0 6_6-; 4 7 ) JUT 0"! 6 ,A0+8 < , 7 , 6 8L4 > & < * 6-JN>I< 7?J@< , 7?;3< * T J * �
T , 7?; )3,�� < * < 0 7 6 BC.2* 6 , 7!' 6Z7 *Z438 7 43* <L6 J 0 )3,�� < * < 0 7 ,A0 7?< *ZR1.2D 6_J *_43B )C. 7-<I7-; , 6 6Z7 *-438 �
7 43* < B < *-, J )3,H8 .2DHD ' �3T�<W7 . �2< 7?;3< 6 , > B3D < *�.2B3B3* J .28 ; � ) �NX + � J 9 >IJ R[,H0 O 7-;3< .20C.1D '[6 , 6
6�7?< B J � � DA,H0 < � 8 JN> B34 7 ,A0 O .)� > . � , > .2D � 6 BC.2* 6 , 7!'Q6Z7 *-438 7 43* < � .20+) T�J * � ,A0 OST , 7?; , 7
7-; * J 4 ON;3J 4 7 7?;3< ,A0 7-<=O *-. 7 , J 0 7 , > < ,H0 7?< *�R1.2D ^

�
" < 8 .14 6-< 8 ;+J *-) , 7?< *?. 7 , J 0 6 .1* < 4 6-< ) T
;3< 0 6ZJ DHR[,A0 O�7-;3< 0 J 03DA,H0 < .2* 6�'[6Z7?<L>/�17?;3< 6 . >I<
B+* < )+,A8 7 , J 0 > . 7 *Z, � , 6 4 6-< ) 9 J * > J * <P7?; .20 J 0 < , 7-< *?. 7 , J 0 ^ , < 038 < �a7-J < .28 ; � �

) < 8 J2> B JN6 , 7 , J 0 � 6Z7-< B�� � ��8 J *Z* <L6 B J 03) 6Z< R < *?.1D 8=.2DAD 6_7-J57-;3<I6 4 &36�7 , 7 4 7 , J 0 * J 4 7 ,A0 <

� 6Z7-< B � � � ^ � J * <�� . > B3D < � T , 7?; � J ) < J 0 . 7-> J26 B ;3< *-,H8 8 ;3<=> , 6�7 * ' B3* JN& D <=>I6�� 7-;3<
0 4 >W& < * J 9M8=.2DAD 6 , 6 . & J 4 7
6 , �@J * 6-< R < 0 ^

� J <=> 43DA. 7?<�7?;3<L6-< 8 ; .2*?.18 7?< *-, 6Z7 ,H8 6��+7?;3< 8 J ) <L6aT�< * < & < 038 ;3> .2* �1< )Q. 6 9 J DAD JUT
6=\M7-;3<

���
��(" �+��* J 4 7 ,H0 < � 8 J *-* <=6 B J 0+)3,A0 OQ7?J�6�7?< B ��� � T . 6 8 .2DHD < ) J 038 < � ,H0 7?;3< & <LO ,A030+,A0 O !
7-;3< 0 �]7-;3< $���� .103) �3��� �F8 J *Z* <=6 B J 03)3,A0 O�7?J B ; . 6-<=6 � � .203) � � � * <=6 B < 8 7 , R < D ' � T�< * <
8=.2DAD < ) V * 	 7 , > <L6 ^ ��.28 ; 8 .2DHD 7?J $���� T . 6 9 J DHD JUT�< ) & ' * .103) &(' Y 8 .1DAD 6�7?J �3��� �F9 J *
7 , > ,A0 O $���� J 03D ' � .203)P9 J * 6 , > 4+D/. 7 ,A0 OW7-;3< 8 .2DHD 6 > .2) <�&(' .205, > B3DH,A8=, 7 ,A0 7?<LO *?. 7-J * � ^

' ^ � ^ ' � ;+J * 7 ) <L6 8L*-,AB 7 , J 0 J 9



� '

DA,H0 < .1* 6Z'[6Z7-<=> 6-J DHR < * 6 7?<L6Z7-< ) ^

' ^ � ^ ' ^ V � � � 7-;3<%� 6-;3< DH9 6-J D R < * 6
V ^ ��� � � � 	�� � ;3< 8 J ) < , 6 . R1.2,ADA. & D <�J 0 0 < 7 DH, &"� 6-<L< ) '+V + ^�� 	���� 
�� � 4 6Z<=6 8 J DA4 > 0 �

J *-, < 0 7?< ) .2D ONJ *-, 7?;3>I6�7-J ,H038=* < . 6Z< < � 8=, < 038 ' &(' B3* <=6Z< *ZR[,H0 O D J 8=.2DA, 7!'�J 9 * < 9 < * < 038 < ^

, < * <5T <57-<=6�7 7-;3< * J 4 7 ,A0 <L6 � ������� .203) � ������� ^ ��� � � � 	 � � , 6 � 	���� 
�� � �
.18 7 ,H0 O J 0 7?;+< 430 J *-) < * < ) > . 7 *-, � ^ � J * <�<�� .28 7 D '+�a7-;3<�J *-) < * J 9 7-;3<�6 B < 8=, <=6 , 6
7-;3< * < R < * 6Z< J 9 7?; . 7 * <=6 43D 7 ,A0 O 9F* JN> 7?;+< ��.2* �2JUT , 7(� )3,/. O2J 0C.2D
8=*Z, 7-< *-, J 0 ^ 
 6 .

8 J 0 6Z<=K 4 < 0+8 < ��7?;3< � � 9 .28 7?J * 6 .2* < .2D >IJN6�7 9F43DHD ^ ��� � � � 	�� � , 6 � 	���� 
�� �
.18 7 ,H0 OPJ 0 7?;+< J *-) < * < ) > . 7 *Z, � ^ � , 7?;+J 4 7 .20 ' 9F4+* 7?;+< *�,A0 7-< *ZR < 0 7 , J 0 � J27-;3< * 7-; .20
6 B < 8=, <=6 * <=J *Z) < *Z,A0 O �37?;3< ) < 8 JN> B JN6 , 7 , J 0 7 , > <�> . '@& < 8=4 7 ) JUT 0 6 , O 03, GC8 .10 7 D ' � . 6
6Z<=< 0�,A0@� . & D <=6�' ^ � �0' ^ ' ^]� ; , 6 , 6
<%� B3DA.2,A0 < ) & ' 7?;3<_6 B3.2* 6 , 7!'PJ 9:�]^

� ^ �#��� � 	�� � ;+< 8 J ) < . R2.1,AD/. & D <_J 0 0 < 7 DH, &"� 6-<=< ) '.+ ^ � 
�� 
�� � , 6 . 8 J DAD < 8 7 , J 0 J 9

� J * 7 *-.20 6 4 & * J 4 7 ,A0 <L6 7?; . 7 6 43B < * 6-< ) <=6 & J27?; � 	���� 
�� � .103) �]	��+� 
�� � ^ � <=6�7?< )
* J 4 7 ,A0 <L6=\ � ��� � � � .203) ����� � � � ^]� <=6 43D 7-6 9 J * & J27-; 7?;3<�J *-) < * < ) .203) 7?;+< 430 J *Z) < * < )
6�'[6Z7?<L> .2* <_O , R < 0 ^

' ^ �/� ��� 

� � � � � � � ;3< 8 J ) < � . R1.2,ADA. & D < J 0 0 < 7 DH, &"� , 6�T *Z, 7-7-< 0 &(' 	 ^ � ^ $�4 � �
� J2> B34 7 ,A0 O .203)5	!0+9 J * > . 7 , J 0@� '�6�7?<L> 6 $ < BC.1* 7?>I< 0 7 �
4 7?;3< *Z9 J *Z)@
�B3B3D <L7-J 0�� . & �
J *?. 7-J * ' .203) � ^0� ^C� < ,A) ^��5
 � � , 6 .I��.2* �2JUT , 7(�_ON< 0 < *?.2D B+43*-B JN6-< DH,A0 < .2* .2D ON<=& *-.
B3.28 � . ON< ^
� ;3< 7?<L6Z7?6�T , 7-; ,�.1* T < DAD BC.28 � . O2< T < * < > .1) < &(' 8 .1DADA,H0 O�� � ��� � �5J 038 <&�
7-;3< 058 .1DADA,H0 OW7-;3<_6-<=K 4 < 038 <�� � ��� � �0��� � ��� � � V * 	 7 , >I<=6 ^

� ^	� ��� � J 9�
M^�
ED/. 7-< R � ��03, R < * 6 , 7!' J 9 � J B < 0 ; . ON< 0 � , 6 . ON< 0 < *?.1DCBC.28 � . ON< 9 J * 6 BC.2* 6-<
6�'[6Z7?<L> 6 J 9 DA,H0 < .2* <=K 4C. 7 , J 0 6 .20+)P, 6 .1D 6-J . R2.1,AD/. & D <
J 0S0 <L7 DH, & ^ � ;3< * J 4 7 ,H0 <=6 4 6-< ) \

� � �
� � � .20C.1D '[6-< � � � � �
� �/�F) < 8 JN> B JN6Z< � � � � �
��� � 6ZJ DHR < � ^



� �

� ^ ��� � 

� � � T *-, 7-7-< 0 & ' � ^ ��^ $ <L> >I< D � � ^ �_^ %_,HD & < * 7 � ^ �], 6Z< 0 6�7 . 7�� � ^ � ^ � , � � ^
� ,H4 � � ^ � <=J 4 6Z<=6 . 6 43B < *Z0 J )C.2D�.2B3B+* J .28 ; 7-JP6 BC.2* 6-< BC.2* 7 ,A.2D B+,HR J17 ,A0 O ^W� J 4 7 ,A0 <L6
4 6-< )W,A0 7?<=6�7?6L\ ������� � � � � * < 9 .28 7 � � " � G3* 6Z7 8 .2DHD �U7?;+< 0 T , 7?; * < 9 .28 7-J *-, � . 7 , J 0 J B 7 , J 0 �
9 J *a9 .28 7-J *-, � . 7 , J 0 � .203) ����� � � � 9 J * 6ZJ DA4 7 , J 0 J 9 7 *-,/.10 O 43DA.2* 6Z'[6�7?<=>I6 ^

��^ ��� � � � 	�� �PJ 9 ��^3
W^C$�. R[, 6�� � JN> B34 7-< *
.203)@	!0+9 J * > . 7 , J 0@��8L, < 0+8 < .203)5�]0 O , �
0 <=< *Z,A0 O $ < BC.2* 7?>I< 0 7-� ��03,HR < * 6 , 7!'QJ 9��MD J *-,H)C. � .20+)�	 ^ � ^E$�4 � ^ � < * 6 , J 0 � ^ * 9F* JN>
� < B 7-<=> & < * �3V ' ��VUXNX � , 6 .UR1.2,HD/. & D <]J 0 0 <L7 DH, & ^ �����:� 
�� � � 4 6Z<=6 .10 430 6�'�>I>I<L7 *Z,A8 �
B3. 7-7-< *-0 > 43D 7 ,H9F* J 0 7 .2DM.2B3B3* J .28 ; � T
;3< * < 9F* JN> , 7 ) < *-,HR <=6 , 7-6 03. > < � ^�� � � ��� ��T . 6
8=.2DAD < ) J 038 < �37-;3< 0�� � � � � � .203)�� � � ����� T < * < 8=.2DAD < ) V * 	 7 , >I<=6 ^�$�,�� < * < 0 7 8 JN> & , �
03. 7 , J 0 6
J 9:,H03B34 7 BC.1*?. >I<L7-< * 6
T < * <_7?<L6Z7-< ) � T , 7?; � T , 7-;3J 4 7 B < * > 4 7 . 7 , J 0 7-J & D J 8 �
7 *-,A.20 O 43DA.2*�9 J * >.�[T , 7?; � T , 7?;+J 4 7 B+* < 9 < *-*Z,A0 O )+,/. ONJ 0C.2D B3,HR J27?6��+T , 7-; )3,�� < * < 0 7 0 4 >
�
& < * J 9`8 J DH4 > 0 6M7?J�& <a<�� . > ,H0 < ) )+43*-,H0 O�7?;+< B3,HR J27:6Z< .2*Z8 ;"�(T , 7?; � T , 7-;3J 4 7 , 7?< *?. 7 ,HR <
* < GC0 <=>I< 0 7 � ^�� ;+< 7 , > ,A0 ON6 8 J *Z* <L6 B J 03) 7-J 7?;3< ) < 9 .243D 7 R1.2DH4 <=6 J 9MBC.1*?. >I<L7-< * 6 ^

Y ^ � �#��� � T . 6
T *-, 7-7?< 0 &(' 
 ^ %_* <=< 0 & .24 >.� � J 43*?.10 7 	!0 6�7 , 7 4 7?<&� .203)�� ^0� ^ � < . ON< * �
� . T * < 038 < � ,HR < * >IJ * < ��. 7 , J 0C.1D � . & J *?. 7-J * ' .203)5, 6 . R1.2,ADA. & D <�J 0@0 < 7 DA, & ^

� ;+< 9 J DHD JUT ,A0 O * J 4 7 ,H0 <=6_T < * < 4 6-< ) \ ��� ��� � � � 9 J * B < *�9 J * > ,A0 O .10 ,A0 � B3DA.28 < � $��
) < 8 J2> B JN6 , 7 , J 00� � .203) ����� � � � � 9 J *�B < *Z9 J * > ,H0 O 7-;3< & .28 � .103) 9 J * T .2*-) 6 4 &36Z7 , 7 4 �
7 , J 0 6 � ^ ��� ��� � � .103) ����� � � � T < * < ) <L6 , O 0 < ) 7-J B < *Z9 J * > .20 ,A0+8 JN> B3D < 7?< � $��

) < 8 J2> B JN6 , 7 , J 0 J 9�. 6 BC.2* 6Z<Q> . 7 *-, � �]7?; 4 6 B3* J R[,H)3,A0 O . B3* < 8 J 0+)3, 7 , J 0 < * 9 J * , 7-< * �
. 7 ,HR < >I<L7-;3J ) 6 ^@� J B < * > 4 7 . 7 , J 0 6 .2* < B < *�9 J * >I< ) � .20+)�0 J G3DAD � ,A0 , 6 8 J 0 6 ,H) < * < )

�F, ^ < ^ � J 03D 'W7?;3<�< D <L> < 0 7?6 ,A0 � .203)S� 7?; . 7 8 J *Z* <=6 B J 03) 7?J . 0 J 0 �=< * J B JN6 , 7 , J 0 ,A0I

.1* < 8 JN> B+4 7?< )0� ^_� ; , 6 9 < . 7 43* <L6�> . �2<W7-;3< 8 J ) < 9 . 6�7 ^�, JUT < R < * � , 7?6 B < *�9 J * > .2038 <
, 6 . � < 8 7?< ) &('Q7-;3< DA.2* O2< 0 4 >W& < * J 9],H03)3,H* < 8 7 .1)3)3* <L6-6 ,A0 ON6 ,A0 7?;3< ,A030 < *�D J�J B 6 ^
	!0
J *-) < * 7-J 4 6Z< 7?;+< BC.1,A* ��� ��� � � .203) ����� � � � . 6 .20 <�� .28 7 � 8 J2> B3D <L7-< � 6-J D R < * � T <



� �

B+* < )+,A8 7-< ) J � � DA,A0 <�7?;3< 6 BC.2* 6 , 7!'Q6�7 *Z438 7 43* < J 9 7?;3< ��.203) ��9 .28 7-J * 6 ! 7-;3< 0 T�< 	 <%� �
7-< 03) < ) 	 7-;3<�> . 7 *Z, � 
 7-JW7?; , 6�6�7 *Z438 7 43* <&�3<%� B3DH,A8=, 7 D ' ,A0 6Z< * 7 ,A0 O �=< * JN6aJ 0 7?;3< GCDAD � ,A0
B JN6 , 7 , J 0 6 ^ � T�J R < * 6 , J 0 6 � 7?;3< J *-, O ,A0C.1D .103) . > J )3, G < ) J 0 < � T < * < 8 J 0 6 ,A) < * < ) \
� �#��� � * < B3* <=6Z< 0 7?6W7-;3< * J 4 7 ,A0 <=6 ��� ��� � � .203) ����� � � ��T , 7?;3J 4 7 .20 ' > J )3, GC8 . �
7 , J 0E^ � � ��� � * < B3* <L6-< 0 7-6 7-;3< * J 4 7 ,A0 < ��� ��� � �_T , 7-;I7-;3< 9 J DAD JUT ,A0 O�>IJ )+,HGC8=. 7 , J 0 \
7-;3< 
���
�� " ��� B ; . 6-< �F8 J *Z* <L6 B J 03)3,H0 O 7?J GC* 6�7 BC.2* 7SJ 9 ��� ��� � � � , 6 ) J 0 <�J 0+8 <
� J � � DA,H0 < ��! 7-;3< * J 4 7 ,H0 < , 6�7?;+< 0 BC. 6Z6-< ) )+,A* < 8 7 D ' 
 � 8 J B3, < ) ,A0 7-J � � $ .203) � � � . 6
T < DHD�. 6�7?;3<I6 BC.1* 6 , 7!' B J ,A0 7?< * 6 � 	�� ��� � � < 7 81^ � ^ 
 6 .@8 J 0 6Z<=K 4 < 038 <&� . 6 4 &36Z7 .20 7 ,/.1D
, > B+* J R <L> < 0 7 � . 6 8 JN> BC.2* < ) 7?J �+� 
�� V � T . 6�JN&+7 .2,A0 < ) ^

� ;3< R < 03) J * " � 
�� R < * 6 , J 0 T . 6 4 6-< ) T , 7-; .2DAD 7?;3< * J 4 7 ,A0 <L6�7?; . 7 * <=K 43,H* < )5, 7 ��<%� �
8 < B 7 9 J *��[43B < *?� � � T
;+< * <
6ZJN> < ,H038 J2> BC. 7 , & ,ADA, 7 , <=6 .2B3B < .1* < )I.20+) T < 4 6-< ) 7-;3< B3* J R[,H) < )
" � 
��@DH, & *-.2* ' � ^

' ^ � ^ ' ^ � �M.1,AD J * < ) 6ZJ DHR < * 6

��,H038 <]7-;3<�> .2,H0�,A) < . , 6 7-J ) J 7-;3< .20C.2D '�6 , 6 6�7?< B J � � DH,A0 <&� .203) 7?;3< 0 4 6-<�7?;3< * <L6 43D 7 ,H0 O
)C. 7 . 6�7 *-4+8 7 4+* <=6�7-; * J 4 ON;3J 4 7�7?;3< 8 JN> B34 7 . 7 , J 0 � T < 8 J 0 6 ,H) < * 6Z< R < *?.1D], > B3D <L> < 0 7 . 7 , J 0 6
J 9:%_.24 6-6 ,/.20 < DA, > ,A03. 7 , J 0 T , 7?;3J 4 7 B3,HR J27 ,H0 O ^

V ^ � �&% � ��� � � ��� 	 6 . >IJ )3, G < ) � 8 J DA4 > 0 �!J *-, < 0 7?< ) � %_.24 6Z6 .2D O2J *-, 7?;3> ^�	 7-6 )3, 6$�
7 ,A038 7 , R < 9 < . 7 43* < , 6�7-; . 7 ,A0 J *-) < * 7?J * < )3438 <�7-;3< 0 4 > & < * J 9 ,A03)+,A* < 8 7 .1)3)3* <L6-6 ,A0 ON6��
T < T�J * � )3,H* < 8 7 D '�J 0 7-;3< 6-K 4C.2* < > . 7 *Z, � � *-. 7?;3< * 7?; .10 J 0 .P8 J2> B3* <=6Z6-< ) * JUT J *

8 J DA4 > 0 J * J 0@. DA,H0 �2< )PDA, 6Z7 9 J * > . 7 ^M� ;3<�6 BC.1* 6 , 7!' BC. 7-7?< *-0 6 J 9 � .20+)Q� .2* < 8 JN>
�
B+4 7?< )�,A0 7-;3< B3* < B3* J 8 <=6Z6 ,A0 O 6Z7 . ON< ^�
�DAD 7?;3< .2D O2<=& *-.2,A8 > .103,AB34+D/. 7 , J 0 6 .1* < ) J 0 <

,H0 . 6 BC.2* 6Z<Q>IJ ) < ^ � ;3< 9 .28 7-J *-, � . 7 , J 0 �F) < 8 JN> B JN6 , 7 , J 00� , 6 ) J 0 < ,H0 � B3DA.28 <&� .203)
7-;3< * <=6 4+D 7 ,H0 O � 7 *-,A.20 O 43DA.2* 	Q� .203) � 9 .28 7?J * 6 .2* < 4 6-< ) ^ � ; , 6 D < .2) 7?J .�D JN6-6 ,H0



���

B < *�9 J * > .2038 < ,H0 7-;3< �+�_� ����B ; . 6Z< ��6-JW7-; . 7�7?;3< 9 J DAD JUT ,A0 O�;('[& *-,H)S)C. 7 . 6�7 *-4+8 7 4+* <
T . 6 8 J 0 6 ,H) < * < ) \

� ^ � �&% � ��� � � � 4 6Z<=6�7?;3< 9F43DHD3* < B3* <L6-< 0 7 . 7 , J 0 ,H0 7-;3< $�� � �_�����_��	!� 	���� B ; . 6-<&�
& 4 7]7?;3< 0 8 J B3, <=6]7?;3< 0 J 0 �=< * J < D <L> < 0 7?6 ,A0 7-J � 7?;3< R < 8 7?J * 6 ����.203) �-! 7?;3< 0S�3��� ���
B ; . 6-< 4 6Z<=6 . 6 BC.2* 6-< )C. 7 . 6Z7 *Z438 7 43* < ^ � ; , 6 * <=6 4+D 7?6 ,H0 . 6Z> .1DAD J R < * ;+< .2) T
;3< 0

$���� �_�����_�+� � ,H0 O � .203)�. D/.1* ON<�6 B <L< ) � 43B T
;3< 0 6-J D R[,A0 O ^�� ; , 6 R < * 6 , J 0�, 6�>IJ * <
< � 8=, < 0 7�T
;+< 0�. DA.2* ON< 0 4 >W& < * J 9]�3��� ��� 6 9 J DHD JUT < .28 ; ) < 8 JN> B JN6 , 7 , J 0 ^

' ^ ��� � � ���
��� 
 � ; , 6 * J 4 7 ,A0 < 4 6Z<=6 .@* JUT �!J *Z, < 0 7-< ) $ J�J DH, 7Z7 D < 9 .28 7?J *Z, � . 7 , J 0 � 6Z<=<
) '+'.+ 9 J * > J * < ) < 7 .2,HD 6 J 0 7-; , 6 .2D ONJ *-, 7-;3> � ^5� ,A0 <�� ,H0�� , 6 8 JN> B34 7?< ) � 9 J DHD JUT�< )
&('S7-;3< 8 JN> B34 7 . 7 , J 0 J 9 DA,H0 < � ,H0@� ^3� ;+< ,H03, 7 ,/.2D > . 7 *Z, � , 6a6�7?J * < )5,A0@8 JN> B3* <=6-6Z< )
* JUT 9 J * > . 7 !+,H0@.2)3)3, 7 , J 0 7?J 7-;3< R < 8 7?J * J 9 B J ,A0 7-< * 6 	��a� � �M	��a� � � � �a,A0+)3,A8=. 7?<L6
7-;3< & <=O2O ,A03,H0 O@J 9 DH,A0 < � � 7-;3< * < , 6 .QR < 8 7?J * J 9 B J ,A0 7?< * 6 	�$�	!
�% � 	�$�	!
�% � � �_, 6
7-;3< B J26 , 7 , J 0 J 9 �+� 7-; )+,/. ONJ 0C.2D < D <L> < 0 7 � ^�� ;3< B3* <L6-< 0+8 <WJ 9 & J27?; 	�� � � � 	�$�	!
�%
< 0C. & D <=6]7?;+< 8 J ) < 7?J B < *Z9 J * > .20I,A0 � B3DA.28 < � � ) < 8 JN> B JN6 , 7 , J 0 � 	�� � � & < ,H0 O . 6-6ZJ&�
8L,/. 7-< ) T , 7?; 7?;3<�& <LO ,A030+,A0 O J 9 DA,H0 <=6 ,A0 � .203)S	�$�	!
�% T , 7-; 7?;3<�& <LO ,A0+03,A0 O J 9 DH,A0 <L6

,H0�� ^E� J B3, R J27 ,A0 O , 6 B < *�9 J * >I< ) � .20+)�0 J G3DAD � ,A0P, 6 8 J 0 6 ,H) < * < ) ^
� ; 4 6�� 7?;+< ,A0+, 7 ,A.2D
> . 7 *-, � 
 ; . 6�7?JS& < 	 <���7-< 03) < ) 	 � ,A0 7-;3< 6Z< 0 6Z< 7?; . 7�7?;3< B JN6 , 7 , J 0 6
J 9]G3DAD � ,A0 6 .2* <
8 JN> B34 7?< ) J � � DA,H0 < �(7?;+< 0 <%� B3DH,A8=, 7 �L< * J < 0 7 *-, <=6 .2* < 8 J 0 6 ,A) < * < )Q,H0 7?;+<=6-< B JN6 , 7 , J 0 6 ^
� T J R < * 6 , J 0 6
T�< * <_7?<=6�7?< ) \

�
� � � � ���
��� 
 ��� � ;+< �3��� ��� B ; . 6Z<�T�J * � 6aT , 7-; 7?;3<�6 BC.2* 6-< )C. 7 . 6Z7 *-438 �
7 43* < * <=6 43D 7 ,A0 O 9F* J2> � � ) < 8 JN> B JN6 , 7 , J 0 ^

�
� � � � ���
��� 
 ��� 	!0 J *-) < * 7?J 8 JN> B+D <L7-< D ' . R J ,A) ,A0+)3,A* < 8 7 .2)3)3* <=6-6 ,A0 O26�� .
D J[J B � 9F* <=< 8 J ) < , 6 ON< 0 < *?. 7-< ) �FR[,/. 7?;+< �_��� 6Z'[> & J DH,A8�B3* < B3* J 8 <=6Z6-J * � 9 J * 7-;3<
�3��� ��� B ; . 6-<_J 03D ' ^



� Y

' ^ � ^ � � <=6 4+D 7?6

� , > ,H0 ON6 9 J * 6-J D R[,A0 O 7?;3<56Z'[6�7?<=>I6 * <=6 4+D 7 ,H0 O 9F* JN> J 4+* 7-<=6Z7 B3* JN& D <L> 6 T , 7-; 7-;3<

. & J R < * J 4 7 ,A0 <L6 .2* < B3* <=6Z< 0 7?< ) ,H0 � . & D <=6 ' ^ � .203) ' ^ ' ^ 
�DHD 7?;3< * J 4 7 ,A0 <L6 6ZJ DHR < ) 7-;3<

DH,A0 < .2* 6Z'[6�7?<=>


 $�, � � 
 � � $ � $ ��) /�� $ , � �
T , 7?; � $ � � V .103) � � 
�$ � V #

� � �

# V � � ^�	!0 .2DAD 7?;+< 8 . 6Z<=6�7-;3< <%� .28 7�6-J DA4 7 , J 0 � V�#
� � �

# V � �
T . 6 * < 8 J R < * < ) T , 7?; ,A05.20 < *Z* J * J 9 V *�� � , ^�� < R < *?.2D * <=> .2* � 6=\

�
� ;+< 0 <LT 6ZJ DHR < * 6 �[43B < *?� � .203)I�����:� 
�� � .2* < ) <L6 , O 0 < ) 9 J *MR < * ' D/.2* ON<�6�'�6�7?<L> 6

J 9 <=K 4C. 7 , J 0 6 � 6Z< R < *?.2D 7?;3J 4 6 .203) 6 � &(' � 6-< R < *-.2D 7-;3J 4 6 .203) 6 �%! 7?;+< ,A* 4 6-< , 6 0 J27
�Z4 6Z7 , G < ) 9 J * 6-> .2DHD 7?JQ> J ) < *-. 7?< 6 , �L< B3* JN& D <=>I6�� . 6_7?;3JN6Z< .1*-, 6 ,A0 O 9F* JN> B3* <=6-< 0 7��
)3. ' . 7?>IJN6 B ;3< *Z,A8�8 ;3<L> , 6Z7 * 'P>IJ ) < D 6 ^

�
% < 0 < *?.1D B34+*-B JN6-< 6ZJ DHR < * 6 DA, �2< ,�.2* T < DHD � 6 �Q
 BC.28 � . ON< .203)Q" V � � ; . R < . 6 , O 03,H9 �
,H8 .20 7 J R < * ;+< .2) . 6-6ZJ 8L,/. 7-< ) T , 7-; B3,HR J27 ,H0 O .203) ; .20+)3DA,H0 O�J 9 > J * <SON< 0 < *-.2Da)C. 7 .

6�7 *Z438 7 43* <L6 ^ � ;+< ,A* * <=6 43D 7-6 .2* < * < DA,/. & D < !a. O .1,A0 �]7?; , 6 ) J[<=6 0 J27 6Z<=<=> 7-J B3. ' 9 J *

6Z> .1DAD 6�'[6Z7?<L> 6 � . 7�>IJN6�7�6-< R < *-.2D ; 430+)3* < ) 6�&(' 6-< R < *?.2D ; 4303)3* < ) 6 � .2*Z, 6 ,A0 O 9F* JN> . 7 �
>IJN6 B ;3< *Z,A8�8 ;3<=> , 6�7 * '�� ,A0 < 7 ,H8 6 ^ , JUT�< R < * �C7?;3< * < . 6ZJ 0C. & D < B < *�9 J * > .2038 <�J 9 �Q
 � �

O ,HR <L6 4 6�7-;3< ; ,A0 7
7?; . 7 . ��.2* �2JUT , 7(� 8 J ) < � T J * � ,H0 OIT , 7?;56 , > B3DH,HG < )P)C. 7 . 6Z7 *-438 �
7 43* <L6 � > . 'S& <�T < DHD �!6 43, 7-< )P9 J * 7-;3< .2B3B3DH,A8 . 7 , J 0 ^

�
� J )3, G < )5%_.24 6Z6 ^]
�8=8 J *-)3,H0 O 7?J 7-;3< * <L6 43D 7?6 9F* J2> � . & D <=6 ' ^ � � ' ^ 'W7-;3<�6Z7 *?. 7-<=O2' J 9
B < *�9 J * > ,A0 O 6 BC.1* 6-< J B < *-. 7 , J 0 6 J 0 7?;+< 9F4+DAD 6�7 *-4+8 7 4+* < 6-<=<L> 6 7-JIT J * � T�< DAD ^

��0 < JN& R[, J 4 6 )3, 6 .2)+R1.20 7 . ON< J 9 T�J * � ,A0 O5T , 7-; 7?;+< T
;3J D < > . 7 *Z, � , 6 7-;3< ,A038L* < . 6-<

,H0 7?;+< * <=K 43,H* < ) . > J 4+0 7 J 9 > <L> J * ' ^ � J * <S7?<L6Z7-6IJ 0�)3,�� < * < 0 7 > .28 ; ,A0 <=6 6-;+J T



� �

.@)3*-. > . 7 ,A8W) <=O *-.2)C. 7 , J 0 ,A0 B < *�9 J * > .2038 < , 9 7-;3< . > J 430 7_J 9 �

�� , 6 * <L6Z7 *-,A8 7?< ) ^

� J * <%� . > B3D <&� � J ) % .24 6-6 J 0 7-;3< V � * � �

�� > .28 ; ,A0 < � 6Z<=< � . & D <L6 ' ^ � .203)

' ^ ' � � B < *�9 J * >I6 8 J2> BC.1*?. & D < T , 7?; �Q
 � � ^�, JUT < R < * � J 0 . � � � ��
�� > .28 ; ,A0 <&�
, 7 , 6�7!T JS7 , > <L6�6 D JUT�< * 7?; .10 ,�.2* T�< DAD � 6 �Q
W^ � ; , 6�> . '5& < <%� B3D/.1,A0 < ) . 6 9 J DHD JUT
6=\

7-;3<P< D <=>I< 0 7?6 J 9 7-;3<P> . 7 *-, � .1* < .2)3)+* <=6Z6-< ) )3,H* < 8 7 D '+��& 4 7�� & < 8=.24 6Z<5J 9 6 BC.2* 6 , 7!' �
6 438=8 <=6Z6 ,HR < * < 9 < * < 038 <L6 * <=K 43,H* <�& , O �Z4 > B 6 ,A0 7-;3< � � �QR < 8 7?J *�� 7?;3< ,A0 7?< *-0C.1DE* < B3* <��
6Z< 0 7 . 7 , J 0 J 9 7?;3<_T
;3J D < > . 7 *Z, � � ^�� ; 4 6�� 7?;3< * < 9 < * < 038 <=6 .2* < 0 J D J 0 ON< *�D J 8=.2D � .203)
7-;3< . >IJ 430 7
J 9 8 .28 ;3< >I<=>IJ * ' ,A0 � 4 < 038 <=6 R < * '@> 438 ;57?;3< B < *�9 J * > .2038 < ^

�
� ��������� � ��
�� ,�. 6 7?;+< .1)+R1.20 7 . ON< J 9 T�J * � ,A0 OIJ 0Q.I4+03,H9 J * > * < B3* <=6-< 0 7 . 7 , J 0 J 9 7-;3<

> . 7 *-, � � J 0 < R < 8 7?J * J 9 0 J 0 �=< * J < D <=>I< 0 7-6�� 4+03DA, �2< �+� 
�� � T
; ,H8 ; * <=K 43,H* <L6�J 0 < R < 8 �
7-J *_9 J * � � J 0 < 9 J * � .103) J 0 < 9 J * $ � ^ ��.18 ; * JUT , 6 ) < 8 JN> B+* <=6Z6-< ) & < 9 J * < � .203)
* <%� 8 JN> B3* <L6-6Z< ) . O .1,A0 .19 7?< * B3* J 8 <=6Z6 ,A0 O � 6Z<=< ) '+'.+ � ^@� ; , 6W>IJ R <=6 > J26Z7 J 9 7?;+< ,A0 �
)+,A* < 8 7 .2)3)3* <=6-6 ,A0 O26 9F* JN> 7-;3< � �"� � ��D J[J B 7?J 7!T J � �"��� D J[J B 6 ^�� ;3<W7-< 8 ; 03, K 4 < J 9
O2< 0 < *?. 7 ,A0 O D J[J B�9F* <=< 8 J ) < 9 J * 7-;3< �3��� ��� B ; . 6-< � . 6_T , 7?; $ J[J DA, 7-7 D < � � 6 B <L< ) 6
4+B 8 J 0 6 ,A) < *?. & D ' 7?;3< 8 J ) < �F,A0 J 4+* 7?<L6Z7 B+* JN& D <=>.� . 9 .28 7?J * J 9 7?; * <=< , 6 O .2,A0 < )

,H0 �3��� ��� B ; . 6Z< � ^ 	 7@; . 6S7?;+< )3, 6 .2)+R1.20 7 . O2< J 9 * <=K 43,H*-,H0 O . 6 B < 8L,/.2DH, 6-< ) B3* <��
B+* J 8 <=6Z6 ,H0 O�6-J 9 7!T .2* < �F,A0 7-; , 6 6Z7 43) ' T <SON< 0 < *?. 7?< ) 7?;3< 8 J ) <IT , 7?; 7?;3< 6Z'[> & J DA,H8

B+* < B+* J 8 <=6Z6-J * �_��� � & 4 7W7?;3< 4 6-< * > . ' T *-, 7?< .5R < * ' 6 , > B3D < �#* J 4 7 ,A0 < 9 J * 7?; , 6

B+43*-B JN6-< � ^


 D J[J B � 9F* <=< 8 J ) < 9 J * 7-;3< $���� �_�����_�+� B ; . 6Z<�> . ' � ,H0 B3*Z,A038L,AB3D < � 6 4 &+6Z7 .10 7 ,/.2DHD '
, > B+* J R < 7?;3< 7 , > ,H0 O ! J 0 7-;3<IJ27?;3< * ; .103) � 7-; , 6 6-J DA4 7 , J 0 T J 43DA) 6 , O 03,HG38 .20 7 D ' ,A0 �
8L* < . 6-<@7?;3< * <L6 43D 7 ,H0 O 8 J ) < � .103) >I<=>IJ * ' B3* J2& D <L> 6 . 6Z6-J 8=,/. 7?< ) T , 7-; 7-; . 7I> . '

8 J 430 7?< * & .1D/.2038 <�7?;3<_6 B <=< ) O .1,A0 ^



� X

� . & D < ' ^ � ^�� J ) < D 
W^`� , > <L6 B < *�8 .2DHD#� V * ��� 6Z< 8 J 03) 6 �
9 J *
)3,�� < * < 0 7�6ZJ DHR < * 6�J 0�.
,�� � � � 
 X+*+*+*,�NY ' ��T , 7?; V � * � �

�� > .28 ; ,H0 < ^ �-$����
	 , 6 7-;3<:7 , > <
9 J * J 0 < ) < 8 J2> B JN6 , 7 , J 0 � �?�3����	 7-;3<�7 , >I< 9 J * J 0 <�& .18 � T .2*Z) � 9 J * T .1*-)
6 4 &+6Z7 , 7 4 7 , J 0 .20+) � V $�
 Y ��	 7?;3<P7 , >I< 9 J * J 0 < ) < 8 JN> B J26 , 7 , J 0 � 9 J D �
D JUT < ) & 'S6-< R < 0 & .28 �(T .2*Z) � 9 J * T .2*-) 6 4 &36�7 , 7 4 7 , J 0 6 ^

� J ) < D 


� ����� 	���� $���� �3��� V $�
 Y �

� 	���� 
�� � � Y[V � Y ' V � � �

� 	���� 
�� � � �+VNV Y ' X � �

� 
�� 
�� � � � X�� V * � V �+*��
� 
�� 
�� � � ' �3V V * � V *����
,�
�� � ��� � '2X+' 'NX �����

" V � � ' � � � V * � �

�����:� 
�� � � X *+* Y ' V �+VNV

��43B < *?� � X � � X � V � V '
�+� 
�� V �+' � � � � *(Y
�+� 
�� � � � ' � � � '��
� J ) % .24 6-6 V � * � ��� �2X+*
� J ) % .24 6-6 � � � � � � �3V *
$_� ��� 	!� �
� � V V ' � � X '+'��
$_� ��� 	!� �
� � � V ' � V * � * �



Y *

� . & D < ' ^ ' ^�� J ) < D " ^`� , >I<=6 B < *�8=.2DAD � V * ��� 6Z< 8 J 03) 6 �
9 J *�)3,�� < * < 0 7�6-J D R < * 6�J 0�.
,�� � � � 
 X+*+*+*,�NY ' ��T , 7?; V � * � �

�� > .28 ; ,H0 < ^ �-$����
	 , 6 7-;3<:7 , > <
9 J * J 0 < ) < 8 J2> B JN6 , 7 , J 0 � �?�3����	 7-;3<�7 , >I< 9 J * J 0 <�& .18 � T .2*Z) � 9 J * T .1*-)
6 4 &+6Z7 , 7 4 7 , J 0 .20+) � V $�
 Y ��	 7?;3<P7 , >I< 9 J * J 0 < ) < 8 JN> B J26 , 7 , J 0 � 9 J D �
D JUT < ) & 'S6-< R < 0 & .28 �(T .2*Z) � 9 J * T .2*-) 6 4 &36�7 , 7 4 7 , J 0 6 ^

� J ) < D "

� ����� 	���� $���� �3��� V $�
 Y �

� 	���� 
�� � � � �NY * '���� X+'����
� 	���� 
�� � � � � � * '���� � Y � �

� 
�� 
�� � � �+* *+* �NX+' VNV � ��V

� 
�� 
�� � � VUX *+* �NX+' � '���V
,�
�� � ��� � VNV�� * V *+' V��NY�V

" V � � ���+* � � '�� � �
�����:� 
�� � � � Y � * VUY � 'NX�� �

��43B < *?� � � ��� * � � � � '�� �

�+� 
�� V � * '+* � Y � �NXNX

�+� 
�� � VNV *+* � Y V � � X

� J ) % .24 6-6 V Y&'+* V '�� V � X �

� J ) % .24 6-6 � � � * � Y V ' *NX
$_� ��� 	!� �
� � V ��� * X+' V *2X+V
$_� ��� 	!� �
� � � ��� * '+* � � *



Y�V

� J 0+8=DA4 6 , J 0 \ $ J�J DA, 7Z7 D <
T , 7?; D J[J B � 9F* <L< 8 J ) <_ON< 0 < *-. 7?< )59 J *�B ; . 6Z< � � 6Z<=<L> 6 7?J & <
7-;3< 9 . 6Z7?<L6Z7 * J 4 7 ,A0 < .UR1.2,HD/. & D < 9 J *�. 7?>IJN6 B ;+< *-,H8
8 ;3<=> , 6�7 * ' .1B3B3DA,H8 . 7 , J 0 6 � 7-; , 6 8 J 038=DH4 6 , J 0
&(' 0 JI>I< .20 6 .2B+B3DA, <=6�7-J ON< 0 < *-.2D DA,H0 < .1* 6Z'[6�7?<=>I6 � ^

' ^ � ^ � 	!0 7?<=O *?. 7-J * 6 4 6Z< )

��,H038 < 7?;3< J � � DA,H0 <_<=6�7 , > . 7 , J 0 ; . 6�6-;3JUT 0 $ J[J DA, 7-7 D < � 7-JS& < 7?;+<W>IJN6Z7 B3* J2> , 6 ,A0 O

6 BC.2* 6Z<S6-J DHR < * �MT < 4 6Z< )�, 7 ,H0�.2DHD 7-;3< 0 4 >I< *Z,A8=.2D <�� B < *-, >I< 0 7-6 T
; ,H8 ;�T ,ADAD & < * < B J * 7-< )

;3< * < ^:� ; * <L<
J � � 7?;3<��!6Z;3< D 9 ,H0 7?<=O *?. 7-J * 6MT < * < 4 6-< )I,H0 7?;3< 0 4 >I< *Z,A8=.2D <�� B < *Z, >I< 0 7?6 ,H0 & J17?;
J *Z, O ,H0C.2D+.203) >IJ )3,HG < )/� 6 B3.2* 6Z< ��R < * 6 , J 0 6 ^���.28 ; 8 J ) < , 6�& . 6-< ) J 0 . )3,�� < * < 0 7 0 4 >I< *Z,A8 .1D
6 8 ;3<=>I< ^

�
� �&%�
0�[7-;3< ��.2*Z,/. & D < 8 J[<�� 8=, < 0 7 ��$�� 6-J DHR < * J 9 ,�,A03) > .2* 6 8 ;"� " * JUT 0@.20+) " ' *-0 <&�
. " $���8 J ) < ^�� J * ) <L7 .2,AD 6a6-<L< ) VNV + !

�
��% ��� � � T *Z, 7Z7?< 0 &(' ,�.2,H* < * .103) � .2030 < * � BC.2* 7�J 9 ) � Y + ^:	 6�& . 6-< ) J 0 . 6Z7 ,�� ' .28=8L4 �
*-. 7?<&� G3R < 6�7 . ON<L6��`J *Z) < *a9 J 4+* �C6 ,H0 O D ' )3,A. ONJ 03.2DAD ' , > B+DA,A8L, 7 ��4+0 ON<%� ��4 7-7 . >I<L7-;3J )"!

�
� �&% � �_T *Z, 7-7-< 0 &(' ,�.2,A* < *
.203) � .2030 < * � BC.1* 7
J 9*) � Y + ^ " . 6-< ) J 0 6�7 ,�� ' .28=8L43*?. 7?<
� JN6Z< 0 & * J 8 �P>I<L7?;+J ) J 9 J *-) < * 9 J 43* T , 7?;@6 , �@6Z7 . ON<=6 ^

' ^ � ^ � � <L6Z7 B3* JN& D <L> 6

�*
�� � � � � 
 ��

" � 8 J *Z* <L6 B J 03) 6�7-J . 6Z7 *-. 7?J26 B ;3< *-,H8
� .1D 7 , 7 43) <��+* � > � & J � >IJ ) < D ^ 	 7 , 6
. R1.2,ADA. & D < . 7 ��
��[
 9 7 B 6 , 7?< � 8 J 0 7 .18 7 $ J 4 O D/. 6 � ^ ��,H0303, 6ZJ 0 �&� ,H0303, 6-J 0 V�� DHDA03D ^ O2J R ^ � ;3< * <
.2* < '��P6 B < 8L, <=6 ,H0(R J D R < ) ,A0 � �@7-;3< * > .1D:.203) � � B ;+J27?J D ' 7 ,A8W* < .18 7 , J 0 6 . 7�7?;3< 9 J DHD JUT ,A0 O

B ;('[6 ,H8 .2D .203) ON<LJNO *?.1B ; ,A8=.2DE8 J 03)3, 7 , J 0 6=\ D/. 7 , 7 43) < � � � �[7?<=> B < *?. 7 43* < � �3V ^ � ' � � B3* <L6-6 43* <
� ^ YW; � . � .2,H* ) < 0 6 , 7!' �

�

V � $1V * � � '*� �"� / ���"�(1	� / ' � ^]� ; , 6�> < 8 ; .203, 6-> .203)@*?. 7-< 8 J 0 6Z7 .20 7?6



Y �

�M. & D < ' ^ � ^]	!03, 7 ,A.2DE8 J 038 < 0 7 *?. 7 , J 0 6 9 J * 6Z7 *?. 7-JN6 B ;+< *-,H8 > J ) < DE
W^

��B < 8=, <=6 	!0+, 7 ,A.2D ��B < 8=, <=6 	!03, 7 ,/.1D

0C. >I< �FB3B & � 0C. >I< �FB3B & �

� � ^ V � ��� � � �

� � V * ^ Y � ��� � ^ Y��

� � ��� * ^ ' � �:� � � V *+*
��� * ^ � � ��� * ^ V �
�:� '(Y&* ����� �(X+*
��� � * � � � V

� � � � ^ V � � ��� � * ^ � �

; . R < & <=< 0 4 6-< )�,A0 7?;+< ��
���
 ,��+��� � 
�����
 6Z7 *?. 7-JN6 B ;+< *-,H8 8 ;+<=> , 6Z7 * ' >IJ ) < D 6 ,H0 7-< * �
8 JN> B3.2*-, 6-J 0 6 ^�� ;3< R2.1DA4 <L6 J 9
,A0+, 7 ,A.2D:8 J 038 < 0 7 *?. 7 , J 0 6 9 J * 7?;3<S>IJN6�7 , > B J * 7 .20 7 6 B < 8=, <=6

.2* <_O ,HR < 0@,A0@� . & D < ' ^ � ^

�*
�� � � � � 
 ��

" � <L> B3D JU'�6_7?;+< 8 ;3<L> ,H8 .2D > < 8 ; .203, 6-> 7-; . 7 , 6 B+* <=6Z< 0 7 D ' 4 6-< )�,H0 7-;3<

���
��� � 	-	 * <=O , J 0C.2D �!6 8 .2D < 7 *-.20 6 B J * 7 � 8 ;3<=> , 6�7 * ' � * <L> J R1.2D >IJ ) < D � �a.2* > ,A8 ; . < D <L7 .2D ^ �
) V �,+ � � 8 J 0 6 , 6�7 ,H0 OQJ 9 � �@8 ;3<=> ,A8=.2D 6 B < 8L, <L6 ,A0(R J DHR < ) ,H0 V � � 7?;3< * > .2D�.203) ' �5B ;3J27?J D ' 7 ,H8
* < .28 7 , J 0 6 ^:� ;3<�>I< 8 ; .203, 6Z>/�(& . 6-< ) J 0 7?;3< T J * � J 9 � 4+* > .2030 <L7 .2D ^-) �1X.+ .203)I
 7 � ,A0 6-J 0
< 7 ^�.2D ^ ) ��+ , 6 * < B3* <=6-< 0 7 . 7 ,HR < J 9 7?;+JN6-< B3* <=6Z< 0 7 D '@& < ,A0 O 4 6Z< )5,A0 7-;3<�6Z7 43) 'PJ 9 8 ;3<L> ,H8 .2DHD '
B < * 7 43* & < ) < 0(R[,A* J 0 >I< 0 7?6 ! , 7 * < B3* <=6Z< 0 7?6�7-;3< > .�� J *
9 < . 7 4+* <=6�J 9 7-;3< B ;3J27?J 8 ;3<L> ,H8 .2D J � �
,H)C.20 7 8 ' 8LD < ,H0 7?;+<�7 * J B J26 B ;3< * < .103) 8 .20 & < 4 6-< ) 7-J�6Z7 43) ' 7-;3< 8 ;3<L> , 6Z7 * ' J 9 & J17?;

; , ON; D ' B J DHDA4 7-< ) � < ^ O ^ � 0 < .2*�43* & .20�8 < 0 7?< * 6 ��.20+)�* <L> J27-< � < ^ O ^ �E> .2*-,H0 < � < 0(R[,A* J 0 >I< 0 7?6 ^
� ;3< B ;+J27?J 8 ;3<=> ,A8=.2D J � ,A)3.20 7 8 ' 8=D < , 6 )3*Z,HR < 0 &('�6ZJ D/.1* < 0 < * O2' .203) ,A0(R J DHR <L6 03, 7 * JNON< 0



Y '

J � ,A) <L6�� * < .28 7 ,HR < ;(' )3* J 8 .1* & J 0 6�� 6 4+DH9F43* J � ,A) <L6 .20+) T . 7?< *�R1.2B J 43*L^�� ;3< 8 ;3<L> , 6Z7 * ' .2D 6ZJ
,H0 R J DHR <=6 03. 7 43*-.2DAD ' J 8L8=43*Z*-,H0 O�6 B < 8L, <L6 . 6 T < DHD�. 6 7-;3JN6Z< B3* J )3438 < ) &(' .20 7?; * J B J2ON< 03,H8

.28 7 , R�, 7 , <=6 ^�� ;3<W>IJ ) < D T . 6 4 6Z< ) 7-J 6 , > 43DA. 7?< 43* & .20Q8 J 03)+, 7 , J 0 6 . 7�O * J 4303)�D < R < D �C7-<=>
�
B < *-. 7 43* < J 9 � ��� � .203) .20 .2,H*�) < 0 6 , 7!' J 9 �

�

��� $3V * � � '*��� � / � �"�(1 � / ' � ^ � ;3< R1.2DA4 <=6�J 9
,H03, 7 ,/.2D�8 J 0+8 < 0 7 *?. 7 , J 0 6�� .103) 7-;3< R1.2DA4 <L6 J 9 ;3J 43*ZD '�<L> , 6-6 , J 0 6 .1* <@O ,HR < 0 ,A0 � . & D < ' ^ � ^
� ;3<L6-< <=> , 6Z6 , J 0 6�T < * < B < *Z9 J * > < ) ,A0 <=K 4C.1D K 4C.20 7 , 7 , <L6 . 7�7-;3< & <=O ,H0303,A0 OSJ 9 < .28 ; 7 , >I<

,H0 7-< *�R2.1D ^:� ;3< 8 ;3<L> ,H8 .2D 6 , > 4+D/. 7 , J 0 6�T�< * < *-430@9 J * � )C. '[6 ^

����� � � "$
 � ��� ��� � 
�� � � ���

��.28 ; J 9 7?;+<S> J )3, G < )�8 J ) <=6 T . 6 7?<=6�7?< ) 9 J * )3,�� < * < 0 7 7-J D < *?.2038 <=6 .103) )3,�� < * < 0 7
* <=6Z7 .2* 7 ,H0 7-< *�R2.1D 6 ^

	!0 7?; , 6�6Z< 8 7 , J 0 7-;3< * <L6 43D 7?6 9 J * 7-;3< 7?<L6Z7 B3* JN& D <=> .2* < 8 JN> B3.2* < ) 7?JS7?;+< 6-J DH4 7 , J 0

8 JN> B+4 7?< ) &('Q7?;3< 8 J ) < �

�$


� � J 9�� ^�,�.2,A* < *�.103) % ^!��.20+0 < * ) � Y +MT , 7?; R < * '�7 , ON;(7
7-J D < *?.2038 <=6 & + � � � V *�� ��� .203) ),+ � � � V *�� � , ) '*�"/ � / ' � + ^


 6 . >I< . 6 43* <�J 9 7?;3< .28=8L43*?.18 ' T�<�; . R <�<L> B+D JU'N< ) 7?;+< ��� " � � � � !�# � ��� � # ��� 
 � � � � �
������� ��8 J2> B34 7?< )5. 6 9 J DHD JUT
6

� $ � �
V
�

�
� � � � � $ � � # � $ � � � ��D JNO � , � �.�"��� � #

T
;3< * <�� , 6 7?;+< 0 4 > & < * J 9 6 B < 8=, <=6�� ���"����. > < . 6 4+* <5J 9 7?;+< * < D/. 7 ,HR <5< *-* J * ,H0 7-;3<

0 4 >I< *Z,A8 .1D 6-J DA4 7 , J 0 J 9 6 B < 8=, <=6 -_.203) � $ � � 7?;+< 8 J *Z* <=6 B J 03)3,A0 O 0 4 >W& < * J 9�.28=8L43*?. 7?<

)3, O , 7-6 ^ � , 7-;P7?;3< � <%� .28 7 	 6-J DH4 7 , J 0* "��+�� � 8 JN> B+4 7?< ) &(' ��
�$�

� � � .203) 7?;3< 0 4 >I< *Z,A8 .1D
6ZJ DA4 7 , J 0 5 �"+��
. 7�; .203) . 7 )3, 6 8L* <L7-< 7 , >I<=6 8 + � � + , 
 � $$� + # * 3 � 3 � 9 7?;3< > < . 6 43* <
J 9 7?;+< * < DA. 7 , R <�< *Z* J * , 6 8 JN> B34 7-< )Q. 6 9 J DAD JUT
6

� � � 8 * 3 � 3 � \ �  � �"+ ��� � � ) 9 #



Y �

� . & D < ' ^ � ^]	!03, 7 ,/.2D28 J 038 < 0 7 *-. 7 , J 0 6 .203) ;3J 43*ZD ' ,H0 � < 8 7 , J 0 6 9 J * 7 * J B J26 B ;3< *-,H8 >IJ ) < D
" ^

��B < 8=, <=6 	!03, 7 ,/.2D 	!0 � < 8 7 , J 0
0C. >I< � B3B & � � B3B & �1;3J 43* �

� � � * V

� ��� � * * ^ �

� � � � V *
��� V *+* *
�:� ��� V *
��� '+*+* *
� ��� � V * * ^ �

$ �
�
� �  
�
� V * * ^ �


 $ � V *
$ � � )���1 � * �

$ � � ����1 V * V

� + � ���#� V * * ^ �

$ & ��'*),+.-0/21 � * �


 1 � � & ���#� V * V ^ *



Y��

�.�"��� �

�����
V
� � ��� $ ������ �

�����
 �$��+ �%� � 5 �$��+ �%�

 �$�"+ ���
�����

�
�

� ;3<
7?; * <=6Z;3J DH) 9 .18 7?J *]4 6-< ) ;3< * < , 6 ) � V *+* '*�"/ � / ' � ^:	 9 7?;3<
6-< 7 � �`, 6]<L> B 7!'+�(7?;3< R1.2DA4 <
J 9 �.�"��� , 6 0 <=O D < 8 7-< ) ^ � ;3< B343*-B JN6Z< J 9:8 J 0 6 ,H) < *Z,A0 O 7?;3< . & J R < ) < G30 < ) < *-* J * > < . 6 43* <

,H0 6Z7-< .2) J 9 7?;3< * J�J27 > < .20 6-K 4C.2* < 0 J * > � ) � * '*�"/ � / ' � � , 6W7-J 6 43B3B+* <=6Z6 9F* JN> 7-;3<

< *-* J *�8=.2DA8L43D/. 7 , J 0 7?;3< 7 , >I<=6:T
;3< * <
7?;3< . &36ZJ DA4 7?< R1.2DA4 < J 9 7-;3< 8 J 0+8 < 0 7 *?. 7 , J 0 9 .2DAD 6:& < D JUT

) � V *+* '*�"/ � / ' � ! 7?;3<L6-< R1.2DH4 <=6 .2* < R < * ' DH, �2< D ' 8 J *-*Z43B 7?< ) .203) 7-;3< 8 J *-* <=6 B J 03)+,A0 O DA.2* O2<
* < D/. 7 ,HR < < *Z* J * 6�6 . ' 0 J27-; ,A0 O . & J 4 7]7-;3<
ON< 0 < *?.1DC8 JN> B34 7 . 7 , J 0C.2D+.28=8L43*?.28 ' ^��C* J2> .�B ;('[6 �
,H8 .2D 6Z7 .203)3B J ,A0 7�� 9 J *�. 7?>IJN6 B ;3< *Z,A8�8 ;3<=> , 6�7 * ' .2B3B+DA,A8=. 7 , J 0 6�� R1.2DH4 <=6�J 9�) � V *+* '*�"/ � / ' �
J * D <=6Z6 8 .20 & < . 6-6 4 > < ) 7-J 8 J *-* <=6 B J 0+) 7-J 7-;3< 8 J2> B3D <L7-< )3, 6Z6 .2B < .2*-.2038 < J 9 7-;3<_6 B < 8L, <=6 ^

� . & D < ' ^ �+^]
�R < *?. ON< 6 B <=< ) � 4+B 6�J2&+7 .2,H0 < )E^

� J ) < D 
 � J ) < D "

� + ) 1 � / + X+* * ' � * * X+*+* ' � *+*

� J ) < � ^ Y � ^ � � ^ ' ' � ^ V �

�[)3,A* � � V ^ Y � ^ � ' ^ � � ' ^ *+*
� J )C. 6 V ^ � V ^ � � ^ �&* � ^ X+*

	!0 .1)3)3, 7 , J 0 7?J B3* <L6-< 0 7 ,A0 O�7?;3< * <=6 43D 7-6 9 J * 6 B3.2* 6Z< , > B3DA,H8=, 7 ,A0 7?<LO *?. 7?J * 6�� T�< B < *�9 J * >
.58 JN> BC.2*Z, 6-J 0 T , 7-; 7-;3< T ,H) < D ' 4 6-< ) .2D ONJ *-, 7-;3>I6 � 6-6 . � 6-<L< ) � *.+ � � � ;+<=>I<=K � 6-<L< ) X � + �
.20+) 7-;3<_6 BC.2* 6-< " $���8 J ) < � 6-J ) <=6 � 6Z<=< ) ��V + � ^

�
��� � � , 6 4 6-< ) T , 7?; .@) ' 0C. > ,A8 BC.2* 7 , 7 , J 0+,A0 OPJ 9 7?;3<I6 B < 8L, <L6 ,A0 7-JQ6 D JUT � 9 . 6Z7 .203)
0 J * > .2D � 9F43038 7 , J 0 J 9 6�7?< B �!6 , �=< ��.20+) 7-;3<_6 B < 8L, <=6 DA, 9 <%� 7 , >I< $�� � V � � � ^



Y �

�
	 9 $�� � V * *.$ � 7?;+< 6 B < 8=, <L6 , 6 6 D JUT .20+) , 6 ,H0 7-<=O *-. 7?< ) T , 7?; 9 J * T .2*Z)��]43D < *

9 J * > 4+D/. !

�
	 9 $�� � *

�

V0$ � 7?;3<_6 B < 8L, <L6 , 6 9 . 6Z7 .20+)Q, 6 8 J 0 6 ,A) < * < )�. 7�6�7?< .1) 'P6Z7 . 7?< !

�
� 7-;3< * T , 6Z< �`<%� B J 0 < 0 7 ,/.2D � 6-6 . 9 J * > 43DA. , 6 .2B+B3DA, < ) ^

�
	���

"$

� , 6 4 6-< )�. 6
6 B < 8=,HG < )5,A0 ) Y2Y + \

�
	 9 $�� � *

�

� $ � 7?;3<_6 B < 8L, <L6 , 6 9 . 6Z7 .20+)Q, 6 8 J 0 6 ,A) < * < )�. 7�6�7?< .1) ' �!6Z7 . 7?< !

�
	 9 $�� � � $ � 7?;+<�6 B < 8=, <=6 , 6]6 D JUT .20+) , 6 ,A0 7?<LO *?. 7-< ) T , 7-; 7?;3< 0 J 0 6Z7 ,��5� ;3<L> <LK
9 J * > 4+D/. !

�
� J *
.2DAD J17?;3< * 6 B < 8=, <=6
7?;3< � ;3<L> <LKP6Z7 ,���9 J * > 43DA.W, 6 4 6Z< ) ^

�
� � �&%�
�� , 6 7-;3< 6 BC.2* 6-< R < * 6 , J 0 J 9 7?;3< B J B343D/.1* " $�� 8 J ) < � �3��$�� ^`� �3��$�� .203)

� 6ZJ ) <L6 .2* <PJ 9 7-< 0 4 6-< ) 7-J 6-J D R <P7?;3< . 7-> J26 B ;3< *-,H8S8 ;3<=> ,A8=.2D � ,A0 <L7 ,H8 6 <=K 4C. 7 , J 0 6
� 6-<L< ) YNY + � ^
� ;3< 8 J ) < T . 6 4 6Z< ) T , 7-; � ) � V � V+� , ^ < ^�.20C.2D ' 7 ,A8=.2D � .28 JN& ,/.10 T , 7?;
.105,H030 < * <L6Z7 , > . 7 , J 0 J 9 7?;3<_6 BC.2* 6 , 7!'P6�7 *Z438 7 43* < ^

� J * , > B+DA,A8L, 7 ,A0 7-<=O *-. 7?J * 6��]7?;+<56 . >I< BC.2*?. > < 7?< * 6-<L7Z7 ,H0 O 9 J * & J17?;�6 B3.2* 6Z< .20+) J � � 7?;3<��
6Z;3< D 9ER < * 6 , J 0 6�T . 6 4 6Z< ) ^�� ;3< .28L8=43*-.28 'IJ 9 6 BC.2* 6-< 8 J ) <=6 , 6 � ) <=6 B+, 7?< 0 J 0 � B3, R J27 ,A0 O � R < * '
6 , > ,AD/.1* 7-JI7-; . 7
J 9 7?;3<_J *Z, O ,H0C.2D J 0 <L6 ^

� , > ,H0 ON6 .203) .18=8=4+*?.28L, <=6 9 J * 7-;3<�J *-, O ,A0C.2D 8 J ) <=6��a7-;3<�6 BC.2* 6Z< R < * 6 , J 0 6 .203) 7-;3<

<�� B+DA,A8L, 7 .2D ONJ *Z, 7?;+> 6 .2* < B3* <L6-< 0 7-< ) ,H0 � , O 43* <=6 ' ^ V � 7?<L6Z7 B3* J2& D <L> 
 �P.203) ' ^ � � 7?<L6Z7
B3* JN& D <=> " � ^ � ;3< 0[4 > < *-,A8=.2D�.28L8=43*-.28 ' � <%� B3* <L6-6Z< ) . 6 � � � ����" � � � � ! # � ��� � # � ��
 � � � ���(�
, 6 B+D J27Z7?< )@R < * 6 4 6�7?;+< �a��� 7 , >I< � ,A0�� � � �$� 
$� � . 6�O , R < 0 &('57-;3< ����	 � * J 4 7 ,H0 < � � ���

�
� ^

� ;3< , > B J * 7 .20 7 B J ,A0 7?6 .1* <2\

�
	!0 � , O 43* <=6 ' ^ V .203) ' ^ � 7?;+< " $�� 8 J ) <=6 .2* < * < B3* <L6-< 0 7-< ) &('�6-J DA,A)QDA,H0 <=6�� �
430 ON<��
��4 7Z7 . &(' )C. 6Z;3< ) DA,A0 <=6�� � JN6-< 0 & * J 8 � &(' )3. 6-;�� ) J27-6 .103) <�� B3DA,H8=, 7S> < 7?;3J ) 6@&('



YNY

) J27-7-< )58=43*�R <=6 ^

�
� ;+<�6 D J B <=6 J 9 7-;3<=6Z< T J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. >I6 >I< . 6 43* <�7?;3< J *-) < * 6 J 9+8 J 0(R < * ON< 038 <
J 9�)3,�� < * < 0 7 >I<L7?;+J ) 6 !M, > B3DH,A8L, 7 ,A0 7?<LO *?. 7-J * 6 4 6-< ) ;3< * < ; .UR < ; , ON;3< *�8 J 0(R < * ON< 038 <

J *-) < * 6��`;3< 038 < 7?;3< ' )3, 6 B3D/. 'P; , ON;3< * 6 D J B <L6 8 JN> B3.2* < ) 7-J � 6-6 . .20+) � ;3<L> <LK ^a� J *

D <=6Z6 .18=8=4+*?.28 '+�17-;3< D/. 7Z7?< * .2* < 9 . 6�7?< * � T
; ,AD < 9 J * ; , ON;3< * .28L8=43*-.28 '�7?;3< 9 J * > < * & < 8 JN>I<
B+* < 9 < *?. & D < ^ � ; 4 6��NT
;3< 0 > J * < .28=8L43*?.28 ' , 6 ) <=6 ,H* < ) �27?;+<�; , ON;3< * 8 J 0 R < * ON< 038 <
J *-) < *
J 9 7-;3< , > B3DA,H8=, 7 >I<L7?;+J ) 6 4 6-< ) ;3< * < BC. '�6�J � ^

�
� J 8 JN> B3.2* <_7?;3< B < *Z9 J * > .1038 < J 9])3,�� < * < 0 7�> < 7?;3J ) 6�J 0 7-;3< T J * �+� B3* < 8=, 6 , J 0Q)3,/. �
O *?. >.� �Z)3*-. T 	 .20Q, > . O ,H0C.2* 'I;3J *-, �LJ 0 7 .2D DH,A0 <�7-; * J 4 ON;@7?;3< ) <L6 ,A* < )QD < R < D J 9:.28=8L4 �
*-.28 ' � 6 . ' � 7!T J )+, O , 7?6 ��.203) * < .1) 9F* JN> , 7?6 ,A0 7-< * 6Z< 8 7 , J 0 T , 7?; 7?;3< 8 J ) < B3D J27?6�7-;3<

0 < 8 <L6-6 .2* ' �a��� 7 , > < 9 J *�.28 ; , < R[,A0 O 7?; . 7 D < R < D J 9�.28L8=43*-.28 ' ! 7-;3< 8 J ) < 7-; . 7�O ,HR <L6
7-;3< D < 9 7?>IJN6Z7 ,H0 7?< * 6-< 8 7 , J 05B J ,H0 7aT ,ADHD & <�7-;3< 9 . 6Z7-<=6�7 9 J * 7-; . 7 B3* JN& D <=> ^

�
� J27?< 7-;3<�6Z; ,H9 7 ,H0 7-;3<
7 , >I<a6 8 .2D <=6 9 J * 7?;3< D JUT < *�)3,/. O *?. >I6 R < * 6 4 6�7-;3< 43B3B < * J 0 <=6 ^

� ; , 6 6-;3JUT
6 7-;3< ,A038L* < . 6-< ,A0W�a��� 7 , > < . 6-6-J 8=,A. 7?< ) T , 7?; D JUT�< *-,H0 O 7?;3< * <L6Z7 .1* 7 7 , >I< ^

� ; , 6 ,H038=* < . 6Z< .&� < 8 7-6 > .2,A03D '�7?;+< B < *Z9 J * > .1038 <SJ 9
, > B3DA,H8=, 7�> < 7?;3J ) 6 ! .2D 7?;3J 4 ON;
7-;3<L' .2* < 8=.2BC. & D < J 9 T J * � ,H0 OST , 7-; R < * ' D/.1* ON< 6Z7?< B �!6 , �L<=6�� 9F* <=K 4 < 0 7 * <L6Z7 .2* 7-6 .203)
7-;3<�7 *-.20 6 , < 0 7 * <=O , > <L6 9 J *Z8 < D J T < * 6�7?< B �!6 , �=<L6 .203)@. DA.2* ON< 0[4 > & < * J 9 � � ) < 8 JN>
�
B JN6 , 7 , J 0 6 *Z, ON;(7 .19 7-< * < .28 ; * <=6Z7 .2* 7 ^

�
� , O 43* < ' ^ � 6Z;3JUT
6 03,H8 < D '�T
;(' � ;3<=>I<=K > . ' & < B3* < 9 < *Z* < ) 7?J � J ) < 9 J * 7-;3< 7 * J �
B JN6 B ;3< *Z,A8 7-<=6�7 B3* JN& D <=> � T
;+< 0 7?;3< * <=6�7 .2* 7 7 , >I< , 6SV ��> ,A0 4 7-<=6 J *WD <=6Z6 ^ � ;3<

) <L7?< *-, J *?. 7 , J 0 J 9�B < *Z9 J * > .1038 <WT , 7?; 9F* <=K 4 < 0 7 * <L6Z7 .2* 7-6 B3* < 8=DA4+) < ) " $�� >I<L7-;3J ) 6

7-J & < 4 6-< ) ,H0 '�� $ .2,A*]B J DADH4 7 , J 0 >IJ ) < D 6 ^:� J * <LJ R < * � ,H9 7?;+< , > B+DA,A8L, 7 8 J ) <=6 .2* < 0 J27
6 43B3B3DH, < )Q.10C.2D ' 7 ,A8 .1D � .28 JN& ,/.10 6 7?;3< ,A* B < *Z9 J * > .2038 < 9F4+* 7?;+< *
) < 8L* < . 6-<L6 ^



Y��

�
$ < 8=* < . 6 ,A0 O57?;3< 7 *-.20 6 B J * 7W6�7?< B .203) ,A038L* < . 6 ,A0 OQ7?;+< )3, > < 0 6 , J 0 J 9 7-;3< 8 ;+<=> ,A8 .1D

>I< 8 ; .203, 6Z> * <L6 43D 7?6 ,A05. * < D/. 7 ,HR < .1)+R1.20 7 . ON< 9 J * 6 B < 8=,A.2D <%� B3DH,A8=, 7 >I<L7?;+J ) 6 ^#, JUT �
< R < * �E< R < 0 T , 7-; . * <=6�7 .2* 7�7 , >I<_J 9 V � > ,H0 4 7?<L6�� .203)59 .2,A*ZD ' DA.2* O2< 8 ;3<=> ,A8=.2D > < 8 ;��
.103, 6Z> 6�� 7?;+<�6Z7 .203)C.1*-) ,H0 7?<=O *?. 7-J * 6I< 03) J T < ) T , 7?; 7?;3< . & J R < B3* <=6Z< 0 7?< ) 6 BC.2* 6-<

DH,A0 < .2*_.2D ON<=& *-. 7?< 8 ; 03, K 4 <L6 .2* < 8 JN> B <L7 , 7 ,HR < T , 7?; � ;3<=>I<=K .20+)�� 6-6 . � T
;+< 0 7-;3<

* <=K 4 <L6Z7?< )�8 J2> B34 7 . 7 , J 0C.1D .28L8=43*-.28 ' , 6 J 0 <_6 , O 03, GC8 .20 7 )3, O , 7aJ * > J * < ^

�
��.28 ; , > B3DA,H8=, 7 8 J ) < 7 *?.28 <=6 . BC.2,H* J 9�.2D >IJN6�7 BC.2*?.1DAD < D DA,H0 <=6 ,A0 7?;3< )3,/. O *?. >I6��CJ 0 <
9 J * 7-;3< J � � 7?;3<��!6Z;3< D 9MR < * 6 , J 0�.203) J 0 < 9 J * 7-;3< 6 BC.2* 6-< R < * 6 , J 0"! * J 4 O2; D 'P6 B < . � ,A0 O �
7-;3<=6Z< DH,A0 <L6 )3,�� < * & ' . 7 *?.20 6 D/. 7 , J 0�.2D J 0 OS7?;3< 7 , > < . � , 6 � T
; ,H8 ; 8 J *Z* <=6 B J 03) 6_7?J

7-;3<S6 B <L< ) � 43B0� ^ � ;3< DA,A0 < BC.2*-.2DAD < DH, 6-> 6-;3JUT
6 7?; . 7 & J27?; 8 J ) < R < * 6 , J 0 6 B < *�9 J * >

6 , > ,ADA.2*-D ' ,A0 7?< * >I6�J 9 .28L8=43*-.28 ' !�,A0 BC.2* 7 ,A8L43D/.1* �27-;3< .28=8L43*?.28 ' ) J[<=6 0 J27�6-<L<=>#7-J & <

. � < 8 7?< ) &(' 0 J 0 � B3, R J27 ,A0 O ^�� ; , 6�<%� B < *Z, >I< 0 7 .2D 8 J 038=DH4 6 , J 0�, 6 ,A0 . O * <L<=>I< 0 7�T , 7?;

7-;3< GC03)3,H0 ON6
J 9 J27?;+< *
.24 7-;3J * 6 � 6-<L< ) � � � � � � �NX.+ � ^

� JQ6 4 >I> .2*Z, �L< � G O 4+* <=6-' ^ V .203) ' ^ � 6-;+J T 7?; . 7 8=.2* < 9F43D <%� B3D J , 7 . 7 , J 0 J 9 6 BC.2* 6 , 7!'
D < .2) 6�7?JW6 , O 03,HGC8=.20 7 , > B+* J R <L> < 0 7-6 ,H0 7-;3<�< � 8L, < 038 ' J 9 , > B3DH,A8=, 7 0 4 >I< *Z,A8 .1D ,H0 7?<=O *?. 7-J * 6 ^

� ;3<L6-< , > B3* J R <=>I< 0 7?6 ) < B < 03) J 0 7-;3< 6 , �=<WJ 9 7?;3< B+* JN& D <=> .203) J 0 7-;3< B < *Z8 < 0 7_J 9 7-;3<

7-J27 .2D �a��� 7 , >I< . BC.2* 7 ,H8=43DA.2* 8 J ) <W6 B < 03) 6 ,A0 6ZJ DHR[,H0 O DH,A0 < .2*�.2D O2<=& *-.+^a	!0 7 . & D <�' ^ � T <
* < B J * 7 7-;3< .UR < *-. ON< 6 B <=< ) � 43B 6�JN&+7 .2,A0 < ) T , 7-;@7-;3< 8 J 0 6 ,A) < * < )�8 J ) <L6 .203)5B3* JN& D <=>I6 ^

� ;3< * <L6 43D 7?6 B3* <=6-< 0 7?< ) ;3< * < .1* < 9 J * 7 *-.20 6 B J * 7
7 , >I<�6�7?< B 6 �F, ^ < ^ � * <=6�7 .2* 7
7 , >I<=6 � J 9
V �S> ,A0 4 7-<=6 � . 7!' B3,H8 .2D R2.1DA4 < 9 J *�* <=O , J 0C.1D 6 8=.2D < >IJ ) < D 6 ��.20+) V ;3J 43*�� . 7!' B3,A8=.2D:R1.2DA4 <
9 J * O D JN& .2D 6 8 .1D < >IJ ) < D 6 � ^_��.10 '�> J ) < D 6�> . ' 4 6Z< . 7 *-.20 6 B J * 7�7 , > < 6Z7-< B & < 7!T�<L< 0 V �

> ,A0 4 7-<=6 .103) V�;3J 43*=^ � ;+< * <L6 43D 7?6 ,H0 G O 4+* <=6 ' ^ V .203) ' ^ � B J ,A0 7 7?J 7-;3< 8 J 038=DH4 6 , J 0

7-; . 7 � , 9 7?;3<�7 *-.20 6 B J * 7
7 , >I< , 6�6 4 � 8=, < 0 7 D ' D/.2* ON< �+6 BC.2* 6-< , > B3DA,H8=, 7 >I<L7-;3J ) 6
J 4 7 B < *�9 J * >
) < )3,A8=. 7?< )Q,H0 7?<=O *?. 7-J * 6 ,H0 7-< * > 6 J 9M.28L8=43*-.28 ' � 7 , >I< *-. 7 , J ^



Y2X

����� 	 ��' ����� � ����' � ��' � � � � � � �! ��� 

� � "$

' �

� ;3< 6 B < 8=,A.2DA, �=< ) 7?< 8 ; 03, K 4 <L6 9 J * 7 * < . 7 ,A0 O 7-;3< 6 B3.2* 6 , 7!' ) <=6 8L*-, & < ) ;+< * < D < .2) 7?J

6 , O 03, GC8 .10 7 , > B3* J R <=>I< 0 7?6 J R < * . ON< 0 < *?.2D 6 BC.1* 6-< 8 J ) < DA, �2< � 6-J ) <=6WT
;+< 0 ,A0 7?<LO *?. 7 ,A0 O

8 ;3<L> ,H8 .2D 6Z'[6Z7-<=>I6 ^�� J * 7-;3< >IJ ) < D+B3* JN& D <=>I6 8 J 0 6 ,H) < * < ) ;3< * < �N7?;+< 6Z7 .103)C.2*Z) � 9F43DAD�DA,H0 < .2*
.2D ON<=& *?. � R < * 6 , J 0 6�J 9 � 6ZJ ) < .20+) � J ) < B < *�9 J * > .2D >IJN6Z7@6 , > ,ADA.2*S,A0 7?< * >I6@J 9 T J * ���
.28L8=43*-.28 ' *-. 7 , J !+,H0@8 J 0 7 *-. 6Z7��C6 BC.1* 6-< � J ) < , 6 . & J 4 7 7!T J 7 , >I<=6 9 . 6Z7?< * 7?; .20Q� 6-J ) <=6 ^

� ;3<_7 * < . 7-> < 0 7
J 9 6 BC.2* 6 , 7!' ) <=6 8=*-, & < ) ;3< * < , 6 *-. 7?;+< *
8 J 0 6-< *�R1. 7 , R < �`6 ,A038 <_7-;3<_J � �
DH,A0 < .20C.1D '[6 , 6 J 9 7?;3< 8 ;3<=> ,A8=.2D 6Z'[6Z7-<=> 8 J 430 7-6S< R < * ' B JN6-6 , & D < 0 J 0 � �L< * J < 0 7 * ' ,H0 7-;3<

� .28 JN& ,A.20 ^��C43* 7?;3< *�, > B3* J R <=>I< 0 7-6�6-<L<=> B JN6Z6 , & D < & ' ) ' 0C. > ,A8=.2DAD ' .2B3B+* J � , > . 7 ,H0 O 7-;3<
� .28 JN& ,A.20 T , 7?; . > . 7 *Z, � J 9 ; , ON;3< * 6 BC.1* 6 , 7!' ^

� J 9 .2* �E7?;+< , > B3DA,H8=, 7�>I<L7-;3J ) 6�T ,A) < D ' 4 6-< ) ,H0 . 7?>IJN6 B ;3< *Z,A8 >IJ ) < DADH,A0 O .2* < % < .2*

� " $�� � > < 7?;3J ) 6 ^ � ; , 6 T J * � 6Z;3JUT
6 7?; . 7 > < 7?;3J ) 6 9F* JN> J17?;3< * 9 . > ,ADH, <L6�� DH, �2< �
430 ON<��
��4 7Z7 . .103) � JN6-< 0 & * J 8 � � 8 .20 & < <=K 4C.2DHD ' 8 JN> B <L7 , 7 , R < ^�� <W; .UR < 8 J 0 6 ,H) < * < ) 7-; * <L< J � �
7-;3<%� 6-;3< DH9�8 J ) <=6 < 0+) JUT�< ) T , 7-;�7?;3< . & J R < ) <L6 8=*Z, & < ) 6 B3.2* 6Z<�7-< 8 ; 03, K 4 <=6 ^M� ;3< ,A* ONJ[J )�B < * �
9 J * > .1038 <�> J27 ,HR1. 7-<=6 9F4+* 7?;+< * 6Z< .2*Z8 ; 9 J *�,A0 7-<=O *-. 7?J * 6 9 J *a. 7?>IJN6 B ;3< *Z,A8 >IJ ) < DHDA,A0 O_T , 7?; ,H0

7-;3< 8=D/. 6-6
J 9 , > B3DA,H8=, 7�>I<L7-;3J ) 6 ^

�M,H0C.2DHD '+� D <L7 4 6�>I< 0 7 , J 0 7-; . 7�7?; , 6�7 * < . 7?>I< 0 7�J 9 6 BC.2* 6 , 7!' , 6 0 J17 * <=6Z7 *-,H8 7?< ) 7-J . 7 �
>IJN6 B ;3< *Z,A8 >IJ ) < DADH,A0 O � & < ,A0 O .1B3B3DA,H8 . & D < 7-J 7-;3< 0 4 >I< *-,H8 .2D 6-J DH4 7 , J 0 J 9 ON< 0 < *?.2DC8 ;+<=> ,A8 .1D
6�'�6�7?<L> 6 ^

����� ��� � 

' 
 � ��� � " 
 � � �&% �
� ; , 6�6-< 8 7 , J 0 , 6 ) < R J27-< ) 7?J . & *-, < 9�,A0 7 * J )3438 7 , J 0 7-J � J26-< 0 & * J 8 � >I<L7-;3J ) 6 ! BC.2* 7

J 9 7-;3< 0 J27 . 7 , J 0 ; . 6S& <L< 0 .2) J B 7?< ) 9F* JN> � ,�.2,A* < * < 7 .2D ^ �_VUXNX�V � �aT
;3< * < � JN6-< 0 & * J 8 �
>I<L7-;3J ) 6 .2* < ) <L6 8=*Z, & < )5,A0 > 438 ;5O * < . 7-< *
) <L7 .2,AD � � < 8 7 , J 0 6 	 � ^ Y�� 	 �W^ V * .20+) ��	 ^ ' � ^



�+*

10
0

0.5

1

1.5

2

2.5

3

3.5

4

Log  CPU  time  [ seconds ]

Nu
m

be
r  

of
  A

cc
ur

at
e 

 D
ig

its

Model  A.  Restart  1  hour
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Model  B.  Restart  1  hour
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Model  B.  Restart  15  min
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Problem  A  (EUSMOG).  SDA_inf.
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Problem  A  (EUSMOG).  SDA_1.

� , O 43* < � ^ V ^ � J * �+� B+* < 8L, 6 , J 0 )+,/. O *-. > 9 J * 7-<=6�7 B3* J2& D <L> � � �����3���_%-� \ � T JN6Z7-< B
� < ,A) < D � )3. 6-;3< )0� � � T�J26Z7?< B � .18 JN& , � )3. 6-;3< ) T , 7-; � �(	 � � � 6-6 . �F) J27-6 � �
� �[7 *?.1B J DA. 7?< )S� 6Z6 . �F) J27-6�T , 7?; � ��	 � � �]� � ) J17?6�T , 7?; ����	 � � � ;3<=>I<=K
� )3. 6-;�� ) J27-6 � � ��BC.2* 6-< � J ) < � 6ZJ DA,H)0� � ��BC.1* 6-< �[)3,A* � � � 6-J DH,A) T , 7?; ����	 � �
��BC.1* 6-< � J )C. 6 � 6-J DA,A) T , 7?; � � 	 � .203)5� 6-J ) <L6 � 6-J DH,A) T , 7-; � ��	 � ^

� ^ � ^ � �]* J2& D <L> 6�� .203) � \ � " � � 	 � >IJ ) < D

	!0 �M, O 43* < � ^ � 7?;3< 0 4 >I< *Z,A8 .1D:* <L6 43D 7?6 9 J * 7?<L6Z7 B3* JN& D <L> 6 � .203) ��.2* < B+* <=6Z< 0 7?< ) ^

� J * JN&+7 .2,A03,H0 O 7!T�J .28L8=43*-. 7?< )3, O , 7?6�� � J )C. 6 .2B3B < .2* 6 7-J�& <57?;3< 9 . 6Z7-<=6Z7�� 9 J DAD J T < ) &('
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Problem  B  (CBM−IV  URBAN).  SDA_inf.
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Problem  B  (CBM−IV  URBAN).  SDA_1.
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PROBLEM  C  (CBM−IV  RURAL).  SDA_inf.
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PROBLEM  C  (CBM−IV  RURAL).  SDA_1.

� , O 43* < � ^ � ^ � J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. > 9 J * 7?<L6Z7 B+* JN& D <=>I6 � .20+) ��� � " � � 	 � � \
� ;3< 4+B3B < * BC.1,A* J 9�)3,A. O *?. > 6 8 J *-* <L6 B J 03) 7-J B3* JN& D <L> � .103) 7?;+<
D JUT < *�BC.1,A* 7-J B+* JN& D <=> �`^E� T�JN6�7?< B�� < ,A) < D � )C. 6Z;3< ) � � � T�J26Z7?< B � . �
8 J2& ,
�F)C. 6-;+< ) T , 7-; � �(	 � � � 6Z6 . � ) J27?6 � � � ��7 *?.2B J DA. 7?< ) � 6-6 . �F) J27-6
T , 7-; � �(	 � � �]� �F) J27?6�T , 7-; ����	 ��� ;3<=>I<=K � )3. 6-;�� ) J27-6 � � ��BC.2* 6-< � J ) <
� 6ZJ DA,H)0� � ��BC.2* 6-< ��)+,A* � � � 6ZJ DA,H) T , 7-; ����	 � � ��BC.1* 6-< � J )3. 6 � 6ZJ DA,H) T , 7-;
� � 	 � .203)5� 6-J ) <L6 � 6-J DH,A) T , 7-; � ��	 � ^
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.20+)5*Z43*?.1D 6 8 < 0C.2*Z, JN6 .2* <�6 , > 43D/. 7?< ) T , 7?;@& J27?; � " � � 	 � .203)@
��]^3� ;3< ' )3,�� < * ;+J T < R < *
,H0 7?;3< 0 4 >W& < * J 9�* < .18 7 , J 0 6 .103) 6 B < 8L, <=6�� 7?;3< 8L43*-* < 0 7 B3* JN& D <L> 6 
 .20+) � & < ,A0 OS> 438 ;
DA.2* ON< *=^ 	 9�. 6Z7 .203)C.2*Z) , > B+D <=>I< 0 7 . 7 , J 0 J 9 7-;3< , > B3DA,H8=, 7�6-J DHR < * 6�T . 6 4 6-< ) � 7-;3< ,H*�DA,H0 < .2*
.2D ON<=& *?. T J * � D J .2) T J 43DA) ; .UR < ,A038L* < . 6-< )@. 6 ' � ��T , 7-; ' 7?;3< 0 4 > & < * J 9 6 B < 8=, <=6��3T
; ,AD <
9 J *I) < )3,A8=. 7?< ) <%� B3DH,A8L, 7 ,A0 7?<LO *?. 7?J * 6I7-;3<5T J * � D J .2) ,A038L* < . 6-<=6 DA,A0 < .2*ZD ' T , 7?; ' ^ � ; 4 6��
. 7 GC* 6�7�6 , ON;(7 � 9 J * 6 4 � 8=, < 0 7 D ' DA.2* ON< B3* JN& D <L> 6 4 6-<WJ 9 <%� B3DH,A8=, 7 ,H0 7?<=O *?. 7-J * 6�6-<=<L> 6�7?JS& <
B3* < 9 < *?. & D < ^ " < 8 .14 6-<ST < 4 6Z< . 6 BC.1* 6-< DA,A0 < .2* .2D O2<=& *-.Q, > B3D <=>I< 0 7 . 7 , J 0 � 7-;3<S6 , 7 4C. 7 , J 0
& < 8 JN> <L6�7 *-4+D ' )3,�� < * < 0 7 ^ � J * 7-;3< 6 B3.2* 6Z< , > B+D <=>I< 0 7 . 7 , J 0�.P* J 4 ON; <=6�7 , > . 7 , J 0 J 9 7-;3<

DH,A0 < .2* .2D ON<=& *-. T�J * � D J .2)@, 6 O ,HR < 0 & 'P7-;3< 0 4 > & < * J 9 0 J 0 �L< * JI< D <=>I< 0 7?6 ,H0 7-;3< � < T 7?J 0
> . 7 *Z, � ^]
 6�6-<L< 0Q,A0@�M. & D < � ^ V+�+7-; , 6 0 4 > & < *
,A0+8=* < . 6-<L6 .1D >IJN6Z7 DH,A0 < .2*-D ' T , 7?; ' 9 J * 7-;3<

7-<=6Z7 > < 8 ; .203, 6->I6 8 J 0 6 ,A) < * < ) ;3< * < ^ � ; , 6W>I< .20 6 7?; . 7 < R < 0�9 J * 9 .2,H*-D ' D/.2* ON< 8 ;+<=> ,A8 .1D

6�'�6�7?<L> 6��C6 BC.2* 6-< , > B3DH,A8L, 7�6-J D R < * 6 > . ' R < * ' T�< DAD * <=> .2,A0S8 JN> B < 7 , 7 ,HR < ^���43* 7-<=6�7 * <=6 43D 7-6
6Z;3JUT 0 ,H0��M, O 43* < � ^ ' 8LD < .2*-D ' ,HDADH4 6Z7 *?. 7-<I7-; , 6 ^ � J * & J27-; B3* J2& D <L> 6 .2DAD 6 BC.1* 6-< , > B3DH,A8L, 7

6ZJ DHR < * 6 J 4 7 B < *Z9 J * > 7?;+< ) < )3,H8 . 7-< ) <�� B3DA,H8=, 7 J 0 <=6��1T , 7?;_7?;3<�<%� 8 < B 7 , J 0 J 93� T JN6Z7-< B � < ,A) < D ^
� ;3<
O .1B & < 7!T�<L< 0 7?; , 6 8 J ) < .203) , 7?6�� .28 JN& ,+R < * 6 , J 0I, 6 . O .1,A0 )34 <
7-J�7?;3< 9 .18 7:7-; . 7 � < ,A) < D

, 7?< *-. 7 , J 0 6 .2DAD J T 7-;3< 4 6-<
J 9 DA.2* ON< *MR1.2DA4 <=6 9 J * 7-;3<
> ,H03, > .2D 6�7?< B 6 , �=< ^�� 7 ,HDAD � 7-; , 6 , > B JN6-< )
> ,A03, > .1D 6Z7?< B 6 , �=< 8 .14 6-<L6 8 J 0(R < * ON< 038 < B3* JN& D <=>I6 . 7 B3.2* 7�J 9 7?;3<W7 , >I< ,H0 7-< *�R2.1D �`T
; ,A8 ;
<�� B+D/.2,H0 6�7?;+< 8L43*-, J 4 6a6 D J B <=6 J 9 � T JN6�7?< BQ,A0 7-;3< *?.20 ON<�J 9 ; , O2; .28=8L43*?.28L, <L6 9 J * 7?;+< >IJ * <
)3, � 8=43D 7 43* & .20 6 8 < 0C.2*Z, J ^�� J27?< T�J * 7?;(' , 6�7?; . 7�7?;+<�J 0 <%�!6�7?< B 6-J D R < * � J )C. 6 , 6�7-;3< 9 . 6�7?<L6Z7
,H0 7-;3< V � < *-* J * * <=O , J 0 ^ � J * 7-;3<�>IJ * < )+, � 8=43D 7 43* & .10 B3* JN& D <L>/��7?;3<57!T�J J 0 <��!6Z7-< B
6ZJ DHR < * 6 � J )C. 6 .203)���)3,A* � � .1* < .2D T . '[6 9 . 6Z7?< * 7?; .20 7?;+< ,A* " $�� 8 J 430 7?< *-BC.1* 7?6 � J ) < .203)

� 6-J ) <L6 ^:� ;3< <�� B3DA,H8=, 7M6-J D R < *]�]� 9 .2,HD 6 7?J ,H0 7-<=O *-. 7?< B3* J2& D <L> 
 .203) , 6 . >IJ 0 O�7-;3< 6 D JUT�<L6Z7

9 J * B+* JN& D <=> � ^C� ;+< � ;+<=>I<=K )3,A. O *-. > , 6 ,A0 & <L7!T <=< 0 7?; . 7 9 J *�� 6-6 .I.203)5� �[7 *-.2B J D/. 7-< )
� 6-6 .+^�� ;+< D/. 7Z7?< *�8LD < .1*-D ' B < *�9 J * >I6�& < 7-7?< *�,H0 7?;+< *-43*-.2D 8 . 6Z<=6�7-; .20�,H0 7?;+< 43* & .20 J 0 <=6

9 J * & J27-; � " � � 	 � .203)@
�� > < 8 ; .203, 6->I6 ^
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Problem  D  (STEM  URBAN).  SDA_inf.
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Problem  D  (STEM  URBAN).  SDA_1.
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Problem  E  (STEM  RURAL).  SDA_inf.
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Problem  E  (STEM  RURAL).  SDA_1.

� , O 43* < � ^ ' ^ � J * �+� B+* < 8L, 6 , J 0I)3,/. O *?. > 9 J * 7?<=6�7 B+* JN& D <=>I6 
 .203) �/� 
�� � \ � ;+< 43B �
B < * BC.2,A* J 9�)3,/. O *?. >I6 8 J *-* <L6 B J 03) 7-J57-<=6�7 B3* JN& D <L> 
 � T
; ,AD < D JUT�< *
BC.2,H* 7?J 7-<=6�7 B3* JN& D <L> � ^ � T JN6�7?< B � < ,A) < D-� )C. 6-;3< )0� � � T JN6Z7-< B � . �
8 J2& ,
�F)C. 6-;+< ) T , 7-; � �(	 � � � 6Z6 . � ) J27?6 � � � ��7 *?.2B J DA. 7?< ) � 6-6 . �F) J27-6
T , 7-; � �(	 � � �����F) J27?6 T , 7?; ����	 � � � ;3<=>I<=K � )C. 6-;�� ) J27?6 � � ��B3.2* 6Z< � J ) <
� 6ZJ DA,H)0� � ��BC.2* 6-< ��)+,A* � � � 6ZJ DA,H) T , 7-; ����	 � � ��BC.1* 6-< � J )3. 6 � 6ZJ DA,H) T , 7-;
� � 	 � .203)5� 6-J ) <L6 � 6-J DH,A) T , 7-; � ��	 � ^
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� ^ � ^ � �]* JN& D <=>�� \C6�7 *-. 7?JN6 B ;3< *-,A8 >IJ ) < D

� ; , 6 B3* JN& D <=> ; . 6 . & J 4 7 7?;3<�6 . >I< )3, >I< 0 6 , J 0 . 6 7-;3<�7!T�J � " � � 	 � B3* JN& D <L> 6��1& 4 7
7-;3< ,A0 7?<LO *?. 7?J * 6 B < *Z9 J * > K 4+, 7?< )3,�� < * < 0 7 D ' * < D/. 7 ,HR <W7?J < .28 ; J27?;+< *�. 6�6-;3JUT 0 ,A0 �M, O 43* <

� ^ � ^:� ;+< , > B3DA,H8=, 7 ,A0 7-<=O *-. 7?J * 6�T J * � & <=6�7 ^]� ;3< * < , 6 0 J17�> 4+8 ; )3,�� < * < 038 <�& <L7!T <=< 0 7-;3< ,H*
B < *�9 J * > .2038 <=6�� & 4 7�7?;3< * < , 6 .PD/.1* ON< O .2B & < 7!T�<L< 0 7-;3<=> .203) 7?;3< <�� B+DA,A8L, 7 8 J ) <=6�� T , 7?;
7-;3< D/.1* ON<L6Z7 9 J *M�]� � � ;3<L> <LK .103) 7?;3<�7!T�J � 6Z6 . 6-J DHR < * 6 ^:	!0 BC.2* 7 ,A8L43D/.1* � 9 J * 7-; , 6 B3* JN& D <=>
7-;3< , > B3DH,A8=, 7 8 J ) <=6 * <=K 43,H* < D <=6Z6 �a��� 7 , >I<�7?; .20 9 J *]� " � � 	 � �2T
;+< * < . 6 9 J * � T�JN6�7?< B 7-;3<
. >IJ 430 7 J 9��a��� 7 , >I< .2D >IJN6�7 * <=> .2,H0 6_<=K 4C.2D ^@�`* JN> .20 .2)3)3, 7 , J 0C.2D:,H0 R <=6�7 , O . 7 , J 0 T <

D < .2*Z0 < ) 7-; . 7 7?;3< . &36-< 038 <�J 9 <L> , 6-6 , J 0 6 ,A0 7?;3<�6�7 *-. 7?JN6 B ;3< *-,A8�B3* JN& D <=> > 4 6Z7 B3DA. ' . * J D <

;3< * < ^ � , 7-;3J 4 7 <=> , 6Z6 , J 0 6�� 8 J 0+8 < 0 7 *?. 7 , J 0 R1.2DH4 <=6 R1.2* ' D <L6-6 ,A0 & <L7!T <=< 0 7?;3<SJ 0 < ;3J 43*

6 4 & ,A0 7-< *ZR1.2D 6 ^�� ;+< , > B3DA,H8=, 7a6-J D R < * 6�< 0 � JU'57?; , 6�� 6 ,A0+8 < . 6 . *-4+D < 7-;3<L' .2DAD JUT D/.2* ON< * 6Z7-< B

6 , �=<L6�7-; .20 � T JN6Z7-< B ^ � <�; . R < 8 ;3< 8 �2< ) 7?; , 6]JN&36-< *ZR1. 7 , J 0 &(' * <L> J R[,A0 O�7-;3<�<L> , 6-6 , J 0 6 ,H0
7-;3< � " � � 	 � >IJ ) < D ^M	!0 7?; , 6 8=. 6-<�7-;3< , > B3DH,A8L, 7]6ZJ DHR < * 6 .2D 6ZJ ,A0 7-<=O *-. 7?<�> 438 ; 9 . 6�7?< * ��7-;3<
�a��� 7 , > ,H0 ON6a& < ,H0 O 7?;3< 0 6 , > ,AD/.1* 7-J 7-;3JN6Z< JN&�7 .2,H0 < )P9 J * 7-;3<_6Z7 *-. 7?J26 B ;3< *-,H8 B+* JN& D <=> ^

� ^ � ^ � �]* JN& D <=>��C\ . K 4 <=J 4 6�>IJ ) < D


 6MT�< ; .UR < B3* < R[, J 4 6 D ' 6-<L< 0 �N7-; , 6M7-<=6�7 B3* J2& D <L> ; . 6 .�D/.1* ON< 0 4 > & < * J 9 6�7 ,�� < , ON< 0 �
R1.2DH4 <=6��1>IJN6Z7 J 9 T
; ,A8 ; 8 .20+0 J27 & < . 6Z6-J 8=,/. 7?< ) 7?J 8 < * 7 .1,A0 6-;3J * 7 DA,HR < ) 6 B < 8L, <=6 ^:� ; , 6 > . �1<=6
7-;3< 7?<=6�7 B3* J2& D <L> � 0 4 >I< *Z,A8 .1DAD ' 8 ; .1DAD < 0 O ,H0 O ,A0 7-;3< 6-< 0 6-< 7?; . 7�7?;3< <�� B+DA,A8L, 7�>I<L7-;3J ) 6
9 .2,HD ^ ��4 > < *-,H8 .2Da* <=6 43D 7-6 8 J 0+GC* > 7?; . 7I7-;3<@<%� B3DH,A8=, 7 9 J * > 43D/. 6 ) <=6 8=*-, & < ) ,H0 � < 8 7 , J 0 '
8=.2030 J27�6-J D R <�7?; , 6 B3* JN& D <=>#T , 7-; . * < . 6-J 0C. & D <�<�� 8=, < 038 ' ^ � <�7?<L6Z7-< ) < .18 ; * J 4 7 ,A0 <�T , 7?;

7-;3< D J�JN6Z<=6�7 * <=6�7 *-,H8 7 , J 0 6 J 0 6Z7?< B 6 , �=< .203) 7-J D < *?.20+8 < 9 J * T
; ,A8 ; 7-;3< 0 4 >I< *Z,A8=.2D�* <=6 43D 7-6
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Problem  F  (STRATO).  SDA_inf.
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Problem  F  (STRATO).  SDA_1.

� , O 43* < � ^ � ^ � J * �+� B+* < 8L, 6 , J 0 )3,A. O *-. > 9 J * 7?<L6Z7 B+* JN& D <=> � ��� ��������	 
 \ � T JN6Z7-< B
� < ,A) < D � )3. 6-;3< )0� � � T�J26Z7?< B � .18 JN& , � )3. 6-;3< ) T , 7-; � �(	 � � � 6-6 . �F) J27-6 � �
� �[7 *?.1B J DA. 7?< )S� 6Z6 . �F) J27-6�T , 7?; � ��	 � � �]� � ) J17?6�T , 7?; ����	 � � � ;3<=>I<=K
� )3. 6-;�� ) J27-6 � � ��BC.2* 6-< � J ) < � 6ZJ DA,H)0� � ��BC.1* 6-< �[)3,A* � � � 6-J DH,A) T , 7?; ����	 � �
��BC.1* 6-< � J )C. 6 � 6-J DA,A) T , 7?; � � 	 � .203)5� 6-J ) <L6 � 6-J DH,A) T , 7-; � ��	 � ^
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T < * < 6�7 ,ADHD >I< .203,H0 O 9F43DHD ^ � <=< 7?;3< 8 J ) <L6 ) 'NX + 9 J * 7-;3< <%� .28 7W6Z<L7-7 ,A0 O5J 9 7?;3< BC.2*-. >I<L7?< * 6 ^
� ;3< 7 , > ,H0 ON6�J2&+7 .2,H0 < ) 9 J *_,A0 7-<=O *-. 7 ,H0 OS7?;3< GC* 6Z7IV *@6-< 8 J 03) 6 � J * VI;3J 43* � J 9 < R J DH4 7 , J 0
.2* < O ,HR < 0 ,H0 � . & D < � ^ VNV ^ � ;3< 0 D J[J+� ,A0 O . 7_7-;3< * <=6 4+D 7?6�� �1<=< B�,A0 > ,H03) 7?;3< 9 .28 7_7?; . 7

.2DHD 7?;3< , > B3DA,H8=, 7M6-J D R < * 6 ,H0 7-<=O *-. 7?<
7?;+<�7?<L6Z7 B3* JN& D <=> .2D J 0 O_7?;3< G3R < )C. '�6 ,A0 7?< *ZR1.2D ,A0 D <=6Z6

7-; .20 V * 6-< 8 J 03) 6 �a��� 7 , >I< ^:
 > J 0 O 7?;3< ) < )3,A8=. 7?< )�,A0 7-<=O *-. 7?J * 6�� � T JN6�7?< B�� < ,H) < D B < * �
9 J * > 6�& <=6Z7 ^ , JUT�< R < * � < R < 0 7?; , 6 8 J ) <W6-< D < 8 7?6 R < * '�6Z> .1DAD 6Z7-< B 6 , �=<L6�� T
; ,A8 ; , 6 0 J27�7-;3<
8=. 6-<�T
;3< 0�.W9F4+DAD ' , > B3DH,A8L, 7 , > B3D <L> < 0 7 . 7 , J 0 J 9 7?;3< " $�� � 9 J * > 43D/. , 6 4 6Z< ) � � J ) <�T , 7?;
* <=6Z7 *-,H8 7?< ) > . � , > .2D J *-) < * � ^�� ;3<@& <=; . R[, J 4+* J 9 7-;3< ) < )3,A8=. 7?< ) ,H0 7-<=O *-. 7?J * 6 , 6 7!' B+,A8 .1D

9 J * 6Z7 .203)C.2*Z) <%� B3DH,A8=, 7 9 J * > 43DA. 6 .1B3B3DA, < ) 7?J ON< 0 < *-.2D 6�7 ,���B3* JN& D <=>I6 ^:� J > . �2<�7-;3<�7?< * >I6
J 9�8 J2> BC.1*-, 6ZJ 0 > J * < 8LD < .1* ��T�<5<=6�7 , > . 7-< ) 7?;3< �a��� 7 , > < 7-; . 7 T J 43DA) & < 0 <=< ) < ) 7?J

8 JN> B+D <L7-<�7?;3< G3R < )C. '[6�6 , > 43DA. 7 , J 0 ^]� ; , 6�<L6Z7 , > . 7?< ) 7 , >I< , 6
O , R < 0Q,A0 7?;3< DA. 6Z7 8 J DA4 > 0

J 9�� . & D < � ^ VNV ^ � ;3< <%� B3DA,H8=, 7�6-J DHR < *_�]� O , R <L6 . �CJ . 7 ,A0 O B J ,A0 7�<%� 8 < B 7 , J 0 J 0 7?; , 6�7?<L6Z7

B3* JN& D <=> .103)Q, 6 0 J27 ,A0+8=DA4+) < )@,A0 7-;3<�7 . & D < ^

� J2> < < � J * 7�; . 6�& <L< 0 > .2) <a7?J_J B 7 , > , �=< 7?;3< B < *Z9 J * > .2038 <
J 9 7?;+< , > B+DA,A8L, 7 6-J D R < * 6
9 J * 7?; , 6a7?<=6�7 B3* JN& D <=> ^]� J )3. 6 .203)Q��)3,H* � � T�< * < 4 6Z< ) T , 7?; . > ,A03, > .2D 6�7?< B 6 , �=< J 9 V *�� �
6Z< 82^ �3T
; ,HD < 9 J * � J ) < . > ,A0+, > 4 > J 9 V * � � 6-< 81^�.2B3B < .2* < ) 7?J & <�& <L6Z7 ^ � J > ,H03, > .2D 6Z7-< B
6 , �=<aT . 6 B3* <=6 8L*-, & < )I9 J *�� 6ZJ ) <L6 ^]� J * 6 BC.2* 6-< � J ) <a7?;3<
> . � , > .2D J *-) < * T . 6 * <=6Z7 *-,H8 7?< ) 7?J
' ^�
�D 7?;3J 4 ON;Q7-;3< J *Z, O ,H0C.2D � J ) < ; .2)�0 J B3* JN& D <=>I6 ,A0 7?<LO *?. 7 ,A0 O 7?; , 6�>IJ ) < D �37?;3< 6 BC.2* 6-<
R < * 6 , J 0 6-< D < 8 7?< ) 7 ,A0 ' 6Z7-< B 6 , �L<=6 T
;+< 0 . > . � , > .2D J *-) < * J 9 � J * � T . 6 4 6Z< ) ^ � ;3<

T J * �+� B3* < 8=, 6 , J 0 )3,/. O *?. > 9 J * 7?;+< , > B3DH,A8=, 7]6 8 ;+<=>I<=6 , 6�O , R < 0 ,A0S� , O 43* < � ^ ��� T
; ,H8 ;S6-;3JUT
6
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Problem  G  (WET).  SDA_inf.
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Problem  G  (WET).  SDA_1.

� , O 43* < � ^ � ^ � J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. > 9 J * 7?<L6Z7 B3* JN& D <=> � �F
 K 4 <=J 4 6 � \ �[BC.2* 6Z<
� 6ZJ DA,H)0� � ��BC.2* 6-< ��)+,A* � � � 6ZJ DA,H) T , 7-; ����	 � � ��BC.1* 6-< � J )3. 6 � 6ZJ DA,H) T , 7-;
� � 	 � .203)5� 6-J ) <L6 � 6-J DH,A) T , 7-; � ��	 � ^
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� ^ � ^ V �]* J2& D <L>��`\ ��� �P>IJ ) < D
� ;3< T�J * � B3* < 8=, 6 , J 0�)3,/. O *?. > , 6�O ,HR < 0�,A0��M, O 43* < � ^ �+^�� <=6 43D 7-6 .2* < B+* <=6Z< 0 7?< ) 9 J *

.2DHD 7-;3< 6-J D R < * 6 )3, 6 8=4 6Z6-< ) . & J R < � ,A038LDA43)+,A0 O � " 	 ^ � ;+< � " 	�* <L6 43D 7?6 .2* < JN&�7 .2,H0 < ) T , 7?;
8 J 0 6Z7 .20 7�6Z7?< B 6 , �=<L6
J 9MD < 0 O17?;

� � � * � � * # � * � � * # � * � � * # �+* � V * # � * ��� # �+* � � # �+* � � # �+* � 'a> ,A0 ^
� ;3< 0 4 > & < * J 9�, 7?< *?. 7 , J 0 6 T , 7?; ,H0 � " 	 T . 6 ,H0 .2DHDa*-4+0 6 <LK 43.2D 7?J � �F8L9�^ � $ < 0 7?< 0 < * �
VUX2X � �(� ^�� ;3< * <L6 43D 7?6�6-;3JUT 7-; . 7�7?;3< R1.2*-,A. & D <�6�7?< B 6 , �=< � J26-< 0 & * J 8 �56-J DHR < * 6 .2* < 8=D < .2*ZD '
6 43B < *-, J * 7-J .2DAD J27?;+< * 6 9 J * V � .28L8=43*-.28 ' ^ � < 43D <%� .2B3B < .2* 6S7?J�& < 9 . 6�7?< * 7?; .20 � J ) <&�
& 4 7 6 D JUT�< * 7-; .20 7-;3< � JN6Z< 0 & * J 8 � 8 J ) <=6 ^ , JUT�< R < * � 7?;3<QO .2B & < 7!T�<L< 0 7?;+<=6-<Q6-J D R < * 6

) < 8=* < . 6Z<=6 9 J * ; , ON;+< * .28=8L43*?.28L, <L6 ^�
 > J 0 OQ7?;+< � J26-< 0 & * J 8 � 8 J ) <=6�� � J )C. 6 ' .20+)�� J26 '
; . R <W6 , > ,HD/.2* B < *Z9 J * > .1038 < ,A0 7?;+< D J T .28=8L43*?.18 ' ) JN> .2,A0 ! 7?;3< ' .2* < 9 J DHD JUT�< )Q8LD JN6Z< D 'P&('
� J )3. 6 ^W� " 	�.20+) � T JN6�7?< B B < *Z9 J * > * < DA,A. & D '@& 4 7 8 .1030 J27 8 JN> B <L7-< T , 7-; � J )C. 6 'SJ R < *
7-;3<�T
;3J D < .18=8=4+*?.28 ' *?.20 O2< ^
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Problem  A  (TMk)

� , O 43* < � ^ �+^ � J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. > 9 J * 7?<L6Z7 B3* JN& D <=> � �F��� � � \ ��BC.2* 6-< � J&�
)C. 6(' � 6ZJ DA,H) T , 7-; ����	 � � ��B3.2* 6Z< � JN6(' � 6ZJ DA,H) T , 7?; � � 	 � � ��BC.1* 6-< � J&�
)C. 6 � 6ZJ DA,H) T , 7?; � J 	 � � � T�J26Z7?< BI� < ,H) < D �F) J27-6 T , 7?; � � 	 � � ��BC.2* 6-< � J ) <
� ) J27?6:T , 7?; � J 	 � � ��BC.1* 6-< � < 43D <%� �F)C. 6Z;3< ) T , 7-; � J 	 �M.103)I� " 	 �F)C. 6-; �
) J27-6 T , 7?; � J 	 � ^

� ^ � ^ � �]* J2& D <L> 6�� .203) � \ � " � � 	 � >IJ ) < D

	!0 �M, O 4+* <�� ^ Y 7?;3< * <L6 43D 7?6 9 J * 7?<L6Z7 B3* JN& D <=>I6 � � J 0 < ;3J 43*5* <L6Z7 .1* 7@7 , > < �S.203)
� .1* < B3* <L6-< 0 7-< ) ^ � J * 7?;3< *-4+*?.2D�B+* JN& D <=> .1DAD�� JN6-< 0 & * J 8 � 6-J D R < * 6 B < *Z9 J * > <=K 4C.2DHD '

T < DHD � 9 J DAD JUT < ) &(' � < 43D <%� � T
; ,HD < � J ) < .103) � T�JN6�7?< B 9 .2DHD & <L; ,A03)E^ � ; , 6 .2D 6-JS;3J DA) 6 9 J *

7-;3< 43* & .10�B3* JN& D <L>/�+& 4 7 0 JUT . )3, 6�7 ,H038 7 , J 0 <%� , 6Z7?6�& <L7!T <=< 0�� J )C. 6(' � � JN6(' .103)�� < 43D <%� �
� J )3. 6 ^���B 7-J . & J 4 7 ' )3, O , 7-6 � J )C. 6(' .203)5� JN6 ' B < *�9 J * > & <L6Z7 ^�� J * .18=8=4+*?.28L, <=6 ; , ON;3< *

7-; .20 ' )+, O , 7?6 � J )3. 6a7 . �1<=6�J R < *L^



V '+'

� ;3< * <L6 43D 7?6 9 J * 7-;3< 4+* & .20�B3* JN& D <=> T , 7?; . V � > ,H0 ^a* <L6Z7 .2* 7�7 , > < .2* < B3* <=6-< 0 7?< )

,H0��M, O 43* < � ^ X ^@� ;3< * < DA. 7 , R < B < *Z9 J * > .20+8 <=6 & <L7!T <=< 0 7-;3< 6ZJ DHR < * 6 * <L> .2,H0 6 .2D >IJN6Z7_7-;3<

6 . > < ^�� ;+<W> .2,A05)3,�� < * < 038 <WT , 7-;Q7-;3< V ;+J 43*�* <=6�7 .2* 7�7 , >I< , 6�6Z<=< 0 ,H0 7-;3< �a��� 7 , >I<=6 ^


�DAD�,H0 7-<=O *-. 7 , J 0 6P& < 8 JN> < * J 4 ON; D ' '�7?J � 7 , >I<=6 > J * < <%� B < 0 6 , R <&��6-;3JUT ,A0 O 7-; . 7 .2DAD
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Problem  C  (CBM−IV  RURAL)

� , O 43* < � ^ Y ^ � J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. > 9 J * 7?<L6Z7 B+* JN& D <=>I6 � .20+) ��� � " � � 	 � � \
��BC.1* 6-< � J )C. 6 ' � 6ZJ DA,H) T , 7?; ����	 � � ��BC.2* 6-< � JN6(' � 6-J DH,A) T , 7?; � � 	 � �
��BC.1* 6-< � J )C. 6 � 6-J DH,A) T , 7?; � J 	 � � � T JN6Z7-< B � < ,H) < D � ) J27-6�T , 7-; � � 	 � �
��BC.1* 6-< � J ) < � ) J27?6PT , 7-; � J 	 � .103) �[BC.2* 6Z< � < 43D <%� � )C. 6Z;3< ) T , 7-;
� J 	 � ^

� ^ � ^ ' �]* JN& D <=>I6�
 .203) � \ 
�� > J ) < D

� J *aB+* JN& D <=>I6 
 .203) � T , 7?; V�;3J 43* * <L6Z7 .1* 7 7 , > <�7?;3< * <=6 43D 7-6 .2* <�O ,HR < 0P,A0@�M, O 43* <

� ^ � ^:	 7 , 6 ,A0 7-< * <L6Z7 ,A0 O 7?J 8 JN> B3.2* < 8 J ) < B < *Z9 J * > .20+8 <=6�7?J 7?;3JN6Z<�JN&�7 .2,H0 < )I9 J * 7-;3< � " � �
	 � > J ) < D 6 ,H038 <@7?;3<56 . > < 43* & .20 .103) *Z43*?.1D 6 8 < 0C.2*-, J � 6 .2* <@6 , > 43D/. 7-< ) ^ � ;3< ' )3,�� < * �
;3JUT < R < * � ,A0 7?;+< 0 4 > & < * J 9 6 B < 8L, <=6 .203)5* < .28 7 , J 0 6��37?;+< 
�� > J ) < D & < ,A0 O 8 J 0 6 ,H) < *-. & D '

DA.2* ON< *=^ � J * 7-;3< 43* & .20 B3* JN& D <L> � J )C. 6 ' .203) � JN6 ' .1* < . O .2,A0 7?;3< 9 . 6Z7?<L6Z7�� 43B 7?J ' )+, O , 7?6��
T
; ,HD < 9 J * ; , ON;3< *�.18=8=4+*?.28L, <=6 � J )C. 6�& < 8 JN>I<=6�& < 7-7?< *=^a� < 43D <%� 0 JUT B < *�9 J * >I6
6-JN>I<LT
; . 7
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Problem  E  (AL  RURAL)

� , O 43* < � ^ � ^ � J * �+� B+* < 8L, 6 , J 0�)+,/. O *-. > 9 J * 7?<=6�7 B3* JN& D <L> 6 
 .203) � � 
�� � \ �[BC.2* 6Z<
� J )C. 6 ' � 6ZJ DA,H) T , 7?; ����	 � � ��BC.2* 6-< � J26 ' � 6ZJ DA,H) T , 7?; � � 	 � � �[BC.2* 6Z<
� J )C. 6 � 6ZJ DA,H) T , 7-; � J 	 � � � T JN6Z7-< B � < ,H) < D��F) J27-6�T , 7-; � � 	 � � �[BC.2* 6Z<
� J ) < � ) J27-6 T , 7?; � J 	 �a.203)Q��BC.1* 6-< � < 43D <�� � )C. 6-;3< ) T , 7-; � J 	 � ^
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Problem  D  (AL  URBAN) − 15 min restart

� , O 43* < � ^ X ^ � J * �+� B+* < 8L, 6 , J 0 )3,/. O *?. > 9 J * 7?<L6Z7 B+* JN& D <=>I6 � � � " � � 	 � 4+* & .20 � .103)

 �F
�� 43* & .100� ��T , 7-; . * <=6�7 .2* 7 < .28 ; V ��> ,A0 4 7?<L6=\ �[BC.2* 6Z< � J )C. 6('
� 6ZJ DA,H) T , 7-; ����	 � � ��BC.2* 6-< � JN6(' � 6-J DA,A) T , 7?; � � 	 � � ��BC.2* 6-< � J )C. 6
� 6ZJ DA,H) T , 7-; � J 	 � � � T�JN6�7?< B � < ,A) < D � ) J27?6 T , 7?; � � 	 � � �[BC.2* 6Z< � J ) <
� ) J27?6 T , 7-; � J 	 � � ��BC.2* 6-< � < 4+D <%� �F)C. 6Z;3< ) T , 7?; � J 	 � .20+) � 6-6 . �F)C. 6-; �
) J27-6 T , 7?; � � 	 � ^
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Problem   F  (STRATO)

� , O 43* < � ^ V * ^ � J * �+� B3* < 8=, 6 , J 0 )3,A. O *-. > 9 J * 7?<L6Z7 B3* J2& D <L> � � � 7 *-. 7?J � \ �[BC.2* 6Z< � J&�
)C. 6 ' � 6ZJ DA,H) T , 7?; ����	 � � �[BC.2* 6Z< � J26 ' � 6ZJ DA,H) T , 7?; � � 	 � � ��BC.1* 6-< � J&�
)C. 6 � 6-J DH,A) T , 7?; � J 	 � � � T JN6Z7-< B � < ,A) < D-� ) J27-6 T , 7?; � � 	 � � �[BC.2* 6Z<
� J ) < � ) J17?6aT , 7-; � J 	 ��.20+)���B3.2* 6Z< � < 43D <%� � )3. 6-;3< ) T , 7?; � J 	 � ^
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 6 B J ,H0 7?< ) J 4 7 ,A0 ) Y � + �:7-; , 6W7-<=6�7 B3* JN& D <=> , 6 7?;3<S>IJN6�7 )3, � 8L43D 7WJ 0 < 9F* J2> 7-;3<

0 4 >I< *Z,A8 .1D[B J ,H0 7 J 93R[, <LT ^M� ;+< � .28 JN& ,/.10 � � �  � J 9 7?;3< ) < *Z,HR1. 7 ,HR < 9F43038 7 , J 0�� ' ^ V � 8 J 0 7 .2,H0 6
6�7 ,�� < , ON< 0(R1.2DH4 <=6 9 J * T
; ,H8 ; 7?;3< * < DA. 7 , J 0 � �
� ��� ��� T , 7-; � � 7?;+< ) <=6�7 *Z438 7 , J 0 7-< * >

. 6Z6-J 8=,A. 7?< ) T , 7-; 6 B < 8=, <=6 - � ) J�<L6 0 J27 ;+J DA) ^ ��438 ; < , ON< 0(R2.1DA4 <L6 .1* < )34 <@7?J 7-;3< *?.2B3,H)

O . 6 � DH, K 43,H) B ; . 6Z< ,H0 7?< *-.28 7 , J 0 6 .103) 8=.2030 J17Q& < . 6-6ZJ 8L,/. 7-< ) T , 7-; 8 < * 7 .2,H0 6 B < 8=, <L6 ! 9 J *
7-; , 6 * < . 6-J 0 � .2DHD 7-;3<I<%� B3DA,H8=, 7 6ZJ DHR < * 6 7?<L6Z7-< )�,A0 ) Y � + 9 .2,AD < ) 7?JQ<�� 8=, < 0 7 D ' ,H0 7?<=O *?. 7-<I7-;3<


 K 4 <=J 4 6 >IJ ) < D ^ 
 6 .@8 J 0 6-<LK 4 < 038 < � ,H0 7-;3< B3* <L6-< 0 7 T�J * � � T JN6Z7-< B T . 6 0 J27 .2B3B+DA, < )

7-J57-; , 6 B3* JN& D <L> ^I� ;3< * <L6 43D 7?6 B3D J27Z7?< ) ,H0 � , O 43* < � ^ V2V 9 J * 7-;3<IJ27?;3< * 6ZJ DHR < * 6 .2* < R < * '

> 4+8 ; ,A0WDH,A0 <�T , 7-;W7?;+JN6-< 9 J * 7?;+<a6Z7 *?. 7-JN6 B ;+< *-,H8aB3* JN& D <L> ^ 	!0 7-;3< D JUT .28L8=43*-.28 ' *?.10 ON<�7-;3<

� JN6-< 0 & * J 8 � 9 . > ,AD '�; . 6:7-;3< D < .2) . O .1,A0 � 7?;3< B < *�9 J * > .2038 <=6:J 9 � J )3. 6�� � J )C. 6 ' .103) � J26 '
& < ,H0 O R < * ' 8LD JN6Z< 7?JQ< .28 ; J27?;3< *=^Q� < 43D <�� , 6 . & J 4 7 7-; * <L< 7 , > <L6_6 D JUT < * 9 J * � .28=8L43*?. 7?<

)3, O , 7-6��`& 4 7�6-<L<=>I6�7?J & < 8 JN>I< 7-;3<W& <=6�7 9 J * > J * <_7?; .20 � )3, O , 7-6 !`9 J * ; , ON;3< *�.18=8=4+*?.28L, <=6��
� J ) < 8 ; .20 O2<=6
6 D J B < .20+)5, 6 0 J27 8 J2> B <L7 , 7 , R < ^

����� �	��
 � ����� � ��' ����� � ����' � � ' % � 

"$� � ���
� ;3< .20 6ZT < * 7-JQ7-;3<SK 4 <=6�7 , J 0 J 9 T
; ,H8 ;�6Z7 ,�� ,A0 7?<LO *?. 7?J * , 6 � 7?;3< & <L6Z7 	Q9 J * & < ,H0 O

4 6Z< ) ,H0 .1,A* K 4C.2DH, 7!'�>IJ ) < D 6 ) < B < 03) 6 J 0 . > 43D 7 , 7 43) <@J 9�9 .28 7-J * 6��a6-JN>I<@J 9 7-;3<�>IJN6�7
, > B J * 7 .20 7 & < ,A0 O57?;3< 6 B < 8=, GC8 8 ;+<=> ,A8 .1D >I< 8 ; .103, 6Z> <L> B+D JU'N< ) � 7-;3< ) <L6 ,A* < )�.18=8=4+*?.28 '

D < R < D .203) 7?;3<_; .1*-) T .2* <_J 0 T
; ,H8 ;57-;3< 8 J ) < *-430 6 ^ 	!0 7?;+< B+* <=6Z< 0 7�T�J * � T < 8 J 0 6 ,H) < * < )
.�R1.2*-, <L7!' J 9W8 ;3<L> ,H8 .2D > J ) < D 6���T�< 8 J R < * < ) 7?;+< T
;+J D < *-.20 ON< J 9W.28=8L43*?.18 ' D < R < D 6PJ 9

B3*-.28 7 ,A8=.2D ,A0 7?< * <L6Z7 .203) 7-<=6�7?< ) < R < * ' 7?; ,A0 OSJ 0 7!T J > .28 ; ,A0 <=6
T , 7?; 8 J2> B3D <L7-< D ' )3,�� < * < 0 7
.2*Z8 ; , 7-< 8 7 43* <=6 ^ � ;3< 6-< 75J 9 7-<=6�7?< ) 8 J ) <=6 ,A0+8=DA4+) <=6 � T JN6Z7-< B .203) 6 BC.2* 6-< R < * 6 , J 0 6@J 9

7-;3<W<���7 *?.2B J DA. 7 , J 0@8 J ) < � < 43D <�� �EJ 9 7-;3<W6�7 . 7-<%� J 9 � 7-;3<%� .2* 7 " $�� 8 J ) <=6 � 6ZJ ) < � � J ) <&� 7-;3<
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Problem   G  (AQUEOUS)

� , O 43* < � ^ VNV ^ � J * �+� B3* < 8=, 6 , J 0 )3,A. O *?. > 9 J * 7?<L6Z7 B3* J2& D <L> � � 
 K 4 <LJ 4 6 � \ �[BC.2* 6Z<
� J )3. 6 ' � 6ZJ DA,H) T , 7-; ����	 � � ��B3.2* 6Z< � JN6(' � 6-J DH,A) T , 7?; � � 	 � � �[BC.2* 6Z<
� J )3. 6 � 6ZJ DA,H) T , 7-; � J 	 � � ��BC.2* 6-< � J ) < � ) J27-6:T , 7-; � J 	 �M.20+) �[BC.2* 6Z<
� < 43D <�� � )3. 6-;3< ) T , 7?; � J 	 � ^
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430 ON<�� ��4 7Z7 . � 7!' B < 8 J ) < ��)3,A* � � .20+) 7?;+< �
430 O2<%� ��4 7Z7 . � � J26-< 0 & * J 8 �+� 7!' B < 8 J ) <=6 � J )C. 6��
� J )3. 6 ' � � JN6(' .203)I� J26 � ^ � <
; . R < 0 J17 8 J 0 6 ,A) < * < ) ,H0 7?; , 6]& < 038 ;3> .2* � 7?;3<aT ,H) < D ' 4 6Z< )
" $�� 8 J ) < � > R ON< .1*
� � .18 JN&36ZJ 0 � VUXNX�� � ^ � ; , 6 8 J ) < , 6�J * O .103, �L< ) 7-J 6 B < 8=,HG38 .2DHD 'S7 .2* ON< 7
. R < 8 7-J * > .28 ; ,A0 < !3*-430+03,A0 O , 7 ,A0 6 8 .2DA.2* >IJ ) <�J 0 & J �@>IJ ) < D 6�T�J 43DA)@D < .2) 7?J D <L6-6a7-; .20
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DRIVER

main
matlab
exact

stemII

test
ncar

mpi3d
none

MODEL

strato
tropo
smog
cbm4
wet

INTEGRATOR

atmdvode
atmlsodes
atmrodas
atmros4
atmsdirk

atmseulex
qssa

exqssa
radau5
rodas3

none
ros3

#DRIVER matlab
#MODEL strato
#INTEGRATOR qssa

Kinetic Description File

KPP

Fortran

Code

C

Map
Fortran

C

Headers

� , O 43* < � ^ V ^ �_��� 4 6-< *�B < * 6 B < 8 7 ,HR <
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#EQUATIONS
...

models/smog.eqn

#ATOMS
...

models/atoms

...

...

...

...

...

...
{ other default options }
...
#USE FORTRAN

models/smog.def

#INCLUDE  smog.spc

#INCLUDE  smog.eqn

#INTEGRATOR  rodas3

#DRIVER  matlab

...

...
example1.k

#MODEL  smog

#DEFVAR
...

...

...

#DEFRAD

#DEFFIX

models/smog.spc

#INCLUDE  atoms

{ required options }

{ tunning parameters }
...

int/rodas3.def

#INTFILE  rodas3

...
{ driver code }

drv/matlab.f

...
{ integrator code }

int/rodas3.f

�M, O 4+* < � ^ � ^]	!03B+4 7 G3D <=6 ) <L7 .1,AD 6 �F) < 9 .143D 7 ,H0 7?<=O *?. 7-J * �
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#DEFVAR
...

...

...

#DEFRAD

#DEFFIX

models/smog.spc

#INCLUDE  atoms

...

...

...

...

...

...
{ other default options }
...
#USE FORTRAN

models/smog.def

#INCLUDE  smog.spc

#INCLUDE  smog.eqn

#INTEGRATOR  rodas3

#DRIVER  matlab
#EQUATIONS
...

models/smog.eqn

{ required options }

{ tunning parameters }
...

#INTFILE  rodas3

int/ros3.def

...
{ driver code }

drv/stem.f

...
{ integrator code }

int/ros3.f

#ATOMS
...

models/atoms

...

...

...

...
#MODEL  smog

#DRIVER  stem

#INTEGRATOR  ros3

example2.k
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