
���������
	���
���������� ���������������  �!�"

#%$'&)(*&�+,(.-0/�(*$1&
/�2435&62�/�(*$724(%819':1;<-=/*$1&�>?-A@CBED1F ���G�H�HI��A�KJL��
NMO�'�P�,�������Q��R7ST�,������
U�,������I�V,WLX ;�Y
Z�[ "�"�\^]_ �!�"E`C Y "ba #%$1&
8c24d�-<@724(*- X @e3e24(gfh$1&�/%(*$1&i8'91:1;A-0/*$1&�>Nj�&�kH/*- X @l91@b(m-A;�(m$'&i:1-A:1;A- X d�kH248'$on a

prq s�tCu vxw)y z{u%|cs~} �e�Cq��Ls��g�Eq

� a1��ac��X k�;A&�/�/�� V��?a1�Ea���X @1@1&�(�� Vc�?a1�.a��?a1� 24k�&�� V7��ab�7ab� &���k�&�n1�
24@7> ��a1��ac� @b91(*$1�
�h� �mMG������
U��������� B M1M7RA��� D ST�,������
U�,������I��%���'� F ���HI*���A�����%�U�HI��P����������� ���������1	���� D �����LJL����� D ����¡E¢ B¤£�¥?¦

��§ �7I����¨�*�1����©���ª�{�0I�I����7I�� ��������RA���P���HI�«
��� �1�������1¬
­�®°¯
©�������P�Q��±7²L����³4����R���� D
� ±��o
��b��RA�¨��JL��
NMO�1� �,�������K´����,�4M��%���1� F ���HI*�¨�A�U���.�C�,� ����R��^�����U�,� �g��R��,���LJµ����� D ���1¡�¶�	�·1´6¸

� � �mMG������
U����������Jµ��
NMO�1� �g��±c�m������������±7�P���c����� D ���1� F ���HI*�¨�A���c±7� ���7����� D �LJL��RA�=�������1��������± B¤¹4º ·,» £�¼ ¶1¸ º »

½e¾�¿�À�Á4Â1Ã4À
#%$'&ÅÄ�243ª:c&�k�(eÆ Ç�91@7f�(*- X @È-0/l>b&�É7@1&�>�( X :7&{(m$1&�3N91;A(m-Aj�24;A91&�>�-<@bj�&�kH/*& X ÇE(m$1&UÇ�9'@7f�(m- X @

ÊÌËÍ ÊÏÎ�Ð axÑ (ª$c2�/?3e24@bnÒ248'81;<-=f�24(m- X @7/E-A@x8191k�&C24@c>Ó24818';<-A&�>K3e24(*$1&�3Ô24(*-=fÕ/ V / X 35& X Ç
Ö�$1-=f�$
24k�&
:1k�-A&�×7nØ>�&Ù/�f�k�-A:7&�>N$1&�k�& aLÚ &
81k�&�/*&�@b(_2E@'&ÕÖÛ>b-=/�f�97/�/*- X @ X Ç�(m$'&if X 3Ø8';<&�+ª:'kH24@7f�$1&�/ X Ç%Æ V 24@
2�/*n,3581( X (*-0f�&�+,8c24@7/*- X @?j424;<-=>EÇ X k�24;A;b:1kH24@7fh$1&�/ V 24@?&�ÜCfH-A&�@b(O@b9135&�k�-=fÕ24;�8'k X f�&�>b91k�&µÇ X kL&�j�24;<9c24(m-A@1d
(*$1&LÇ�9'@7f�(m- X @
( X 24k�:'-<(*kH24k�n�81k�&�f�-=/*- X @ V 24@c>
2%35&�(m$ X >6Ç X kO(*$1&�/*n^3ª: X ;<-=fG-<@b(*&�d�kH24(m- X @ X Ç1&�+,81k�&�/�/*- X @7/
f X @b(g24-A@1-A@1d5Æ a
ÝcÞ ßáà À�Á�âGãLä�Ã4À�å=â à

Ñ @ [áæ Y�ç V ÄG243ª:c&Õk�(�/ X ;<j�&�>?(*$1&�(*k�-<@ X 35-=24;b&Ùèé9724(*- X @eêlëíìGî�ê�ïð:bn?d�-<j^-<@1dE2?/*&Õk�-A&�/L>b&�j�&�; X 8'ñ
35&�@o(òÇ X k�ê5-<@l8 X Ö%&�kH/ X ÇOì a Ä�24(*&�k V $1&�&�+,(*&�@7>b&�>5(*$1&
/*&�k�-<&�/µ( X d�-Aj�&�8 X Ö%&�kH/ X ÇOêe2�/�Ö%&�;A;Oóõô,ç V ô "4ö�a
Ñ @Kó ! ç ö�V1� 91;<&�k.(mkH24@7/ Ç X k�35&�>eÄG243ª:c&Õk�(�÷ø/�&Ùèé9724(*- X @U-<@b( X (*$1&E3 X k�&E/*n,3535&Õ(*k�-=fÕ24;'Ç X k�3

êcùªúKê1ûÔë Z�ü úTý ]Pþ êcù�ÿ�û Z�[��0[ ]

:bn /*9':7/*(m-A(*91(m-A@1dTê�� û Ç X kÔê 24@7>x/*&�(*(m-A@1d � ë ü ý 24@7>Èì�ë Z¨ü úÈý ]Pþ1a � 91;A&�k�÷ /�j�&ÕkH/*- X @ X Ç
Ä�243N:7&�k�(�÷ /%/*&�k�-A&�/�/ X ;A91(m- X @eÖ�2�/ (m$b97/

ê��5ë [ î�� þ î �� � Z �lî ü îTý ]Pþ �î �	 � Z �lî ü î ! ý ] Z �lî ! ü îTý ]Pþ �
î ��*� � Z �lî ü î  ý ] Z �lî ! ü î ! ý ] Z �eî  ü î�ý ] þ �îK&�(�f �

Z�[�� !^]


 Ç�(m&�k?>b&�k�-<j^-<@'de(m$'&Ø/*&�k�-<&�/ V�� 91;<&�k�; X,X�� &�>T24(i/*87&�f�-=24;òf�2�/*&�/ V /*(�24k�(m-A@1deÖ.-<(*$ ü ë ý a # X /*&�&
Ö�$c24(
(m$'-0/�35&�24@7/�-A@T(m$'& X k�-Ad�-<@724;G(mk�-A@ X 35-=24;�&�è�9724(*- X @ V Ö%&ª>�-<j^-0>b& Zg[ a [ ] :bn Z¨ü ú�ý ] 24@7>�(*$1&�@
;A&Õ(.ý Í ü ( X d�&�(

; X d%êlë þ ê ù � Z�[��  ^]
� 91;<&�k.@ X (m-=f�&�>e(*$724(�- ÇLÖ%&if�24@�/ X ;Aj�&
&�è�9c24(m- X @ Zg[ aø ^] Ç X k ü ë [ V (*$1&�@UÖ%& f�24@�/ X ;<j�&
-A(%Ç X k



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

24@bn ü��ë �ba # X /*&�&�(*$1-0/ V 3ª9';<(*-<8';<nE&�è�9724(*- X @ Z�[ a  ^] :bn ü V /*-A3581;<- Ç�n ü ; X d�ê5( X ; X d%ê ù V 8191(��Nëðê ù
24@7>��lë ü þ1aLÚ &Ed�&�(�; X d��?ë��	� V Ö.$1-0fh$C-=/�
*9c/*(%&Ùèé9724(*- X @ Z�[ a  ^] Ö�-A(m$ ü ë [ a

# X / X ;Aj�&i(*$1-=/�&�è�9724(*- X @{97/*-A@1d Zg[ aø!^]gVG� 91;A&�k�É7kH/*(.8191( ü ëÛý ë [ 24@7>�(*$1&�@Åk�&�Ö.k X (m& Z�[ a !^]
2�/
2e/*&�k�-A&�/%Ç X k Z ê � ú [ ]
� � a�� &�+,(
$'&ª/*&Õ( �Kë � ( XUX :1(�24-<@{; X d�ê X @{(m$1&?;A&�Ç�(mñ�$724@c>Å/*-=>b& 24@c>Å2
@1-=f�&i/*&�k�-<&�/ X @U(*$1&ik�-Ad�$b(mñ�$724@c>Ø/*-=>b&��

; X d%êlë þ î ! �
!�� þ � î

 �
 �� þ � î

ô,�
ô � þ � î

Y4�
Y � þ�� îK&�(gf � Z�[�� ô ]

#%$'-0/%/*&�k�-A&Ù/ V Ö�$'-0fh$Ôf�24@U:7&E/*&Õ&�@e( X f X @bj�&�k�d�&%Ç X k�� þ ��� [ � Î V >b&�É7@1&�/�2EÇ�91@7f�(*- X @�� Z þb] f�24;A;<&�>5(*$1&
�����Õ����������������� ó ô [ ö�aLÑ (�&�èé9724;0/Ïú
Æ Z ú þ�]gV Ö.$1&�k�&?Æ Z � ] -=/�>�&HÉc@1&�>5( X :7&E(*$1&�Ç�91@7f�(*- X @�/�24(*-0/ Ç�n^-<@1d

Æ Z � ] Î������ � ë�� � Z�[�� Y ]

#%$'-0/ 872487&�k�>b-0/�f�97/�/*&�/µ: X (*$TÆ 24@7>�� V f X @cfH&�@b(*kH24(m-A@1d X @{Æ a
#%$'&
(PÖ X Ç�9'@7f�(m- X @7/%24k�&
97/*&�>5-A@U3Ô24@bn5248181;A-0f�24(*- X @7/!�GÇ X k.&�+o243581;A& V -A@C(*$1&E&Õ@b9135&�kH24(*- X @ X Ç

(*k�&Õ&�/eó [ �bV [  bVL! Y V ô [ V�\ æ ö#" -A@�(*$1&Cf�24;=f�91;024(*- X @ X Ç�Ö�24(*&�k�ñ�Ö�2�j�&N$1&�-<d�$b(�/Øó \ ô ö$" 24@c>Å-A@K81k X :';<&�3e/
f X @7/*-=>b&�k�&Ù>{:bn&%('X ;An,2Å24@7>*)�+Õ&�d	,X ó Y \bV %Lk X :';<&�3 ÑmÑ*Ñ�aø!���"bV 8 a [ ô \4ö�a�Ú k�-<d�$b(E97/*&�>T(m$'&Ôf X 3581;A&�+
:1kH24@7fh$1&�/ X Ç�Æ V 24@c>
k X^X (g/ X Ç73 X k�&Ld�&�@1&�kH24;�&�+,8 X @1&�@b(m-=24;,8 X ;<n^@ X 35-024;=/ V ( X / X ;<j�&�;A-<@1&�24k�f X @c/*(g24@b(*ñ
f X &�ÜCf�-<&�@b(O>b&�;=2�nÏ&Ùèé9724(*- X @7/%ó \�"4ö¨a�Ñ @Có  ��4ö¨V�- k�-<(�/�f�$ V ),$72áÇ�&�kO24@7> � k X Ö.;<&�n
8'k�&Ù/*&�@b(*&Ù>E24@ª24;Ad X k�-<(*$13
Ç X ke(*$1&�Éc+,&�>bñ�81k�&�f�-0/*- X @ðf X 3Ø8'91(g24(*- X @ X Ç X @1&�:'kH24@7f�$ X Ç5Æ Z ê ] Ç X kCê/. �ba # $1&Åf X 358191(*&Õk
24;Ad�&Õ:'kH2�/*no/*(*&Õ3 � 2481;A&5$72�/E$72�>K24@x24k�:1-A(mkH24k�n{81k�&�fH-=/*- X @�-A3581;A&Õ35&�@b(g24(*- X @ X Ç�(m$'-0/N/�243Ø&5k�&�24;Añ
j�24;A91&�>T:1kH24@7fh$ X Ç
Æ Ç X k?3e24@onUn�&�24kH/ V 24@c>�/*-A@7f�&e�.&Õ;A&�2�/*& ! $72�/Ï$72�>K24@K24k�:1-A(*kH24k�n�81k�&�fH-=/*- X @
-A3Ø8';<&�35&�@o(�24(*- X @ X ÇL24;<;G:1kH24@7fh$1&�/)ó [ ô ö¨a

#%$'&�819'k�8 X /*&�/ X Ç1(m$'-0/G87248c&�kò24k�&µ( X f X ;A;<&�f�(�&�+^-0/*(*-<@'d)k�&�/*91;A(�/ X @?(*$1-0/QÇ�91@cfH(*- X @
Ç X kLf X @bj�&Õ@'-<&�@b(
k�&�Ç�&�k�&Õ@cfH& V 24@7>E( X 81k�&�/*&�@b(O/ X 35&�@'&ÕÖ�k�&�/*91;A(g/ X @ª(*$1&�2�/*n,3581( X (m-=f�/ V f X 3581;A&�+i24@724;Ano/*-=/ V @b9135&�k�-0f�24;
24@724;Ano/*-=/ V 24@7>Å/*n^3ª: X ;<-=fif�24;=f�91;<9c/ X Ç�(*$1&eÆ Ç�9'@7f�(m- X @ a
Ú &N$72�j�&?&�+b243Ø-A@1&�>�(*$1&5f X 3581;A&�+�24@c24ñ
;An,(*-0f�81k X 87&�k�(*-<&�/ X Ç�Æ 24@7> V :191-A;0>�-<@1d X @�(*$1&ªÖ X k �lX Ç_>b&10�k�91-2
*@ ó [�[ V 818 a�! æ `o! ç ö�V >�&Õ(*&�k�35-<@1&�>
(*$1&Ø2�/*n^3Ø8'( X (*-0f�&�+,8724@7/*- X @7/
24(Ï: X (*$Kf X 3581;A&�+�-<@�É7@1-A(Pn�24@c> �ba #%$1-=/�Ö X k � ;A&Ù>�( X 24@T&�ÜCf�-<&�@b(
24@7>T2�f�f�91kH24(m&5-A3581;<&�35&�@b(g24(*- X @ Z -A@ � 2481;A& W ��&�;A&�2�/*& !^]�X Ç�(m$1&e24k�:1-A(*kH24k�n,ñ�81k�&�f�-0/*- X @�f X 3581;A&�+
× X 24(*-<@'d�ñ¨8 X -A@o(�&�j�24;A9724(*- X @ X Ç�24;A;�:1kH24@cf�$1&�/ X Ç
Æ Z � ]�a3- -<@724;A;An V / X 3Ø&Nk�&�/*91;<(�/ X Ç �Na 0 a �)24@'d�&Õk
d�-Aj�&Õ@T24(
(*$1&Ø#G&�@b(m$ � 24@72�>b-=24@ - ;<91-=> � &�fh$724@1-=fÕ/4),n^358 X /*-A913 Z 24;=/ X >b-=/�f�97/�/*&�>U-<@ðó Y�ç ö�] ;A&Ù>{97/
( X k�&�>b-0/�f X j�&�k)2Nj�&�k�n X ;=>U35&Õ(*$ X >UÇ X k�(m$'&?-<@b(*&Õd�kH24(*- X @ X Çò-A@bj�&�kH/*&
Ç�91@cfH(*- X @7/ V Ö.$1-0fh$�24;A; X Ö�/�(*$1&
/*n,3N: X ;A-=f�-A@b(m&�d�kH24(*- X @ X Ç�2?;=24k�d�&if�;02�/�/ X Ç�Ç�91@cfH(*- X @7/�f X @b(g24-A@1-A@1d5Æ a
5�687�9:7<;=6>5

Ú &597/*&ª(*$1&5;<&�(*(m&�k5Æ Ç X k?(m$'-0/6Ç�91@7f�(*- X @ V Ç X ;A; X Ö�-A@1de&�24k�;An � 248';<&N97/�24d�& a5Ú &581k X 8 X /*&ª( X
f�24;<;c-A(�(*$1& 	ò��
����g��� Æ �����G�Õ��������V :c&�f�2497/*&�-<(%-=/L(*$1&
; X d,24k�-A(m$13 X ÇO2?/*87&�f�-=24;�f�2�/*& Z ýTë ü ë ú [ ]
X Ç)Ä�243N:7&�k�(�÷ /E/*&�k�-<&�/ Z�[ a !^]�a?-1X k�(*91-A( X 9c/*;<n V (*$1&e;A&�(m(*&�keÆ $72�/i2�>'>b-<(*- X @724;�/*-Ad�@1- É�fÕ24@cfH&N:7&�f�2497/*&
X Ç�(*$1&?81- X @1&�&�k�-<@1d?Ö X k �lX @�3Ô24@bnC2�/*8c&�f�(g/ X Ç%Æ :bn �.a7�Ka'Ú k�-<d�$b( ó \�"bV æ �bV æo[ V æ !4ö¨a%Ñ @xó [ ô ö�V (*$1&
Ç�91@7f�(*- X @U-=/�24;=/ X f�24;<;A&�>e(*$1&�@)35&�d,2EÇ�9'@7f�(m- X @ a

Ñ Ç)êT-=/Ek�&�24; V (*$1&�@TÇ X keú [ � ÎBA êC� � (m$'&Õk�&e24k�&5(PÖ X 8 X /�/*-A:1;A&ªk�&�24;�j�24;<9'&Ù/ X Ç
Æ Z ê ] Z /*&�&
- -Ad�91k�& [ ]gaµÚ & >b&�@ X (*&E(m$1&E:1kH24@7fh$e/�24(m-=/ Ç�n,-A@1dCú [ A Æ Z ê ] :onUÆ?D Z ê ]%X kE
*97/*(�Æ Z ê ] Ö�$1&�@



���������
	���
���������� ���������������  � [

−1 1 2 3

−4

−3

−2

−1

1

x

W

−1/e

��å��Gä�Á�� ÝcÞ # $1&
(PÖ X k�&�24;�:1kH24@7fh$1&�/ X Ç%Æ Z ê ]�a���� V Æ?D Z ê ] "'`Ø`N`7V Æ ��� Z ê ]�a

(*$1&�k�&e-0/E@ X 8 X /�/*-<:1-A;A-<(PnUÇ X k5f X @bÇ�97/*- X @ V 24@c>K(*$1&e:1kH24@cf�$K/�24(m-=/ Ç�n,-A@1dTÆ Z ê ] A ú [ :bnKÆ ��� Z ê ]�aÆ?D Z ê ] -0/Nk�&�Ç�&�k�k�&Ù>�( X 2�/N(*$1& M7���<�G�m� M���Ri�4�����G�P�KX Çi(*$1&{Æ Ç�91@cfH(*- X @ a #%$'-0/�@ X (g24(*- X @xÖ�-A;<;.:7&
&�+,81;=24-A@1&�>C24@7>l&�+,(*&�@7>b&�>e-A@�/*&Ùf�(*- X @�ô a
��Þ ½
	�	��=å=Ã�ÂbÀ�å=â à ¿

),-A@7f�&ÅÆ -=/e/*97fh$ð2K/*-<3581;A&lÇ�91@7f�(m- X @ V Ö%&�Ö X 9';0>�&�+,8c&�f�(e:bn %L24k�&�( X ÷ /N81k�-A@7f�-A81;<& Z &�-Ad�$o( n
8c&ÕkHf�&�@b( X Ç�n X 91kEÖ X k � -=/?2�fÕf X 3581;A-0/*$'&Ù>{Ö.-<(*$Ó( Ö%&Õ@b(Pn�8c&�kHf�&Õ@b( X Ç�n X 91k?( X,X ;=/ ] (*$724(5Æ Ö X 9';0>
$72áj�&ª3e24@bn�248'81;<-=f�24(m- X @7/ a5Ñ @{Ç¨2�f�(i(*$1-=/
-=/
(*$1&ef�2�/*& V 24;A(m$ X 91d�$T(m$1&N81k�&�/*&�@7f�& X Ç
Æ X Ç�(*&�@Kd X &�/
91@1k�&�f X d�@1- +�&Ù> a�Ú &E81k�&�/*&Õ@b(%:c&�; X ÖÛ2ª/*&�;<&�f�(*- X @ X ÇL248181;A-0f�24(*- X @7/ a

 6���� ;=5 9:7 6�� ; 9��(9�������;��:9:7 ;=6>5��

#%$'&i(*k�&�&EÇ�91@7f�(m- X @Å24@7>Uk�&�;=24(m&�>UÇ�9'@7f�(m- X @7/�24k�&?9c/*&Ù>U-A@�(*$1&?&�@o9'3Ø&�kH24(*- X @ X Ç�(mk�&�&�/ a Ä�&�(�� �:c&?(m$1&N@b913ª:c&�k X Ç_k X^X (m&�>�(*k�&�&�/ X @ �T;=24:7&�;A;<&�>�8 X -A@o(�/ a #%$1&?&�+,8 X @1&�@b(m-=24;�d�&�@1&�kH24(*-<@'dªÇ�9'@7f�(m- X @
� Z ê ] ë���� � ê � � � � /�24(*-=/ É7&�/L(*$1&�Ç�91@cfH(*- X @724;7&�èé9724(m- X @?� Z ê ] ë ê
îKê:� Z ê ] îTê:� Z ê ] � ��!�� î�� �!�bë
ê Î " �$# � V / X � Z ê ] Î � " �$# � ë êT24@7> � Z ê ] ë ú
Æ Z ú)ê ]�a5Ñ @ðó Y æ ö�V %('X ;<n,2l97/*&�>�(*$1-=/i24818'k X 2�f�$Å24@7>
Ä�24d�kH24@'d�&
-<@bj�&�kH/*- X @e( X >b&�>b97f�&
(*$724(�� � ë � � ��� V 2�Ç X k�3N91;02�(m$c24(�$72�>l81k�&�j,- X 97/*;AnØ:c&�&�@Å81k X j�&�>
-A@ X (*$1&�k�Ö�2áno/Eó [ �bV [  bV \ æ ö�a

Ñ Ç�Ö%&i819'( %
Z ê ] ë�� Z ê ] ú �� � Z ê ] ��& Z ! �0[ ]

(*$1&�@ X @1&Åf�24@í/*$ X Ö (*$724(
%
Z ê ] d�&�@1&�kH24(m&�/5(*$1&{@o9'3ª:c&Õk X Çi;=24:7&�;A;<&�> �é�1���,�,� � DT(mk�&�&�/Åó ! ô V ô [ ö�a

),-A35-<;=24k�;<n V
' Z ê ] ë �� ; X d

[
[ ú � Z ê ] Z ! � !^]

d�&�@1&�kH24(m&�/.(*$1&i@b913N:7&�k X Ç�9'@1-0f�nbfH;A-=fif X 358 X @'&Õ@b(�/ X Ç�2N3ª91;A(*-<d�kH2481$ " /*91:'(mkH2�f�( �� � Z ê ] î �� � Z ê ] �( X d�&�@1&�kH24(*&
(*$1&i9'@1-0f�nbfH;A-=f
f X 3Ø8 X @1&�@b(g/ X Ç�2Nd�kH2481$ Z Ö�$'&Õ@U; X,X 87/



���������
	���
���������� ���������������  � �!

24@7>l8724kH24;A;<&�;�&�>bd�&�/�24k�&E@ X (�8c&�k�35-<(*(m&�> ]�a%Ñ @UÇ¨2�f�( V (m$'&?&Õ+^8 X @'&Õ@b(*-024;�d�&�@1&�kH24(*-<@'d?Ç�91@7f�(*- X @UÇ X k�24;<;
f X @1@1&�f�(m&�>�d�kH2481$7/�$c2�j^-<@1d
2.Éc+,&�>E&�+of�&�/�/ X Ç7&�>bd�&�/ X j�&Õk�j�&�k�(*-0f�&�/Lf�24@?:7&%&�+^81k�&�/�/*&Ù>?2�/µ2%Ç�9'@7f�(m- X @
X Ç�� Z ê ] ó ô [ V æ !4ö�a

#%$'&e@b913ª:c&�k X Ç
3e248181-A@1d,/6Ç�k X 3 � [ & ! & � � � & ���C-A@o( X -A(�/*&Õ; Ç)$c2�j^-<@1d{&�+o2�f�(m;An���f X 3Ø8 X @1&�@b(
f�nof�;A&Ù/ -0/ (m$'& f X &�ÜCf�-<&�@b( X Ç����i-A@ � � Z � ]�V Ö.$1&�k�& � � Z � ] -=/�f�24;A;<&�>l(m$'& �������.MO��R �o�Q��
Ø����RcX Ç X kH>b&�k �Z /*&Õ&eóõô æ ö�] 24@7>l-=/%d�&�@1&�kH24(m&�>l:bn

[
Z�[ ú � Z � ]*]
	 ë��

��
 D
� � Z � ]

� �
� � � Z ! �  ^]

@�@1&Ø24818';<-=f�24(m- X @ X Ç)(*$1&�/*&ªÇ�9'@7f�(m- X @7/Ï-0/E( X >b&�k�-Aj�&ª(*$1&5;<-A35-<(*-A@1d�>�-0/*(*k�-<:'91(m- X @ X Ç)f�nof�;<&�/E-A@
kH24@7> X 3 3Ô248'81-<@'d,/ió !�"4ö¨a�� $72 X (*-0fE3e2487/ X Ç�(*$1&N91@1-A(�-A@o(*&�k�j�24;�97/*-A@1dN× X 24(m-A@1d�ñ�8 X -<@b()24k�-A(*$135&Õ(*-=f
f�24@ª:c&)/*(*97>b-A&�>E-<@N(m$1-=/�Ö�2án " 24@N&�;<&�35&�@o(�24k�n?>b-0/�f�97/�/*- X @E(m$724(µ; X^X�� / X @1;Anª24(�(m$'&�&�+,8c&�fH(*&�>N;<&�@1d�(*$
X ÇL(m$'&i; X @1d�&�/*(�f�nof�;<&?f�24@C:c&ÏÇ X 91@7>l-<@Kó [ ç ö�a
� 7���� 9:7���������� 6E5��:5 7 ; 9:7 ;=6>5

#%$'&
81k X :1;A&�3 X ÇL-A(m&�kH24(*&�>e&�+,8 X @1&�@b(m-=24(*- X @U-0/ (m$'&i&�j�24;A9724(*- X @ X Ç

� Z � ] ë � �
� ��� � � & Z ! � ô ]

Ö�$'&Õ@'&Õj�&�kN-<(N3Ô2 � &�/N/*&Õ@c/*& aK� 91;A&�kªÖ�2�/?(*$1&5ÉckH/*(?( X 81k X j�&e(*$724(ª(*$1-=/?-A(m&�kH24(*- X @xf X @oj�&�k�d�&�/ÏÇ X k
k�&�24;��U:c&Õ( Ö%&Õ&�@ Î ��� 24@7> Î ����� aB-1X kif X @bj�&�k�d�&�@7f�&?-<@T(*$1&Øf X 3581;A&Õ+�8';024@1& V -<(ÏÖ�2�/i/*$ X Ö�@{-<@xó Y ö
(*$724( Z !ba ô ] f X @bj�&�k�d�&�/%Ç X kÏ; X d � �

%
ë!� � Î �#" � � � �:� [ X k � � ë [ Ç X k)/ X 35& ��ë [ & ! & � � � �e24@7>

(*$724(�-A()>b-Aj�&�k�d�&�/�&Õ;=/*&�Ö�$1&�k�& a ),&�&eó \4ö Ç X k Ç�91k�(m$'&Õk�>b&�(g24-A;=/�24@7>lk�&�Ç�&Õk�&�@7f�&�/ a
Ñ (E-0/Ï@ X (
Ö.-0>�&Õ;An � @ X Ö�@ V &�j�&�@K(*$ X 91d�$K24@ X ;0>{k�&�/*91;A( Z /*&Õ&Åó ! Y ö�]�V (m$724(E(*$1&NÇ�91@7f�(m- X @ � Z � ]

$72�/.2ªf�; X /*&�>bñ�Ç X k�3~&�+,81k�&�/�/*- X @e-A@C(*&�k�3Ô/ X Ç�� aLÚ $1&�@C(*$1&E-<(*&�kH24(m- X @�f X @bj�&�k�d�&�/ V -A()f X @bj�&�k�d�&�/�( X

� Z � ] ë � Z ; X d � ]
; X d � ë Æ Z úU; X d � ]

úU; X d � & Z ! � Y ]

2�/EfÕ24@T:c&e/*&Õ&�@ X @K/ X ;<j^-<@'d � Z � ] ë �%$ � � � Ç X k � Z � ] :on�(�2 � -A@1dU; X d,24k�-A(*$13e/ a # $1-=/
-A353Ø&�>b-=24(*&Õ;An24@7/*Ö%&�kH/�(*$1& èé91&�/*(m- X @U8 X /*&�>l-<@Kó ô \4ö 24: X 91(%(*$1&?24@724;<n^(m-=fEf X @b(*-<@b9724(*- X @ X Ç � Z � ]�a
� 91;<&�k X :7/*&�k�j�&Ù>l-A@Óó ! æ ö (m$724(�(*$1&E&Ùèé9724(*- X @'&eë � �
( / X 35&�(m-A35&Ù/ $72�/.k�&�24;�k X,X (�/)&C(*$724()24k�&@ X (�k X,X (�/ X Ç � ë �%$ a 
 f X 3581;A&Õ(*&ª24@724;Ano/*-=/ X Ç_/*9cf�$�è�91&�/*(*- X @7/ V f X @7/*-0>�&Õk�-A@1d524;0/ X (*$1& f X 3581;A&�+

k X,X (�/ V -A@oj X ;Aj�&�/�(m$'& �ÈÇ�9'@7f�(m- X @ V 2�/�/*$ X Ö.@e:bn � 2án�&�/%-A@Òó  æ ö¨a
* 6���+ 7<;=6>5*6-,.�0/-+ 9:7 ;=6E5 �

#%$'&Ø/ X ;A91(m- X @ X Ç)ê Î # ë!1�-0/Eê�ë Æ Z 1 ] :onÅ>�&HÉc@1-<(*- X @ V :191(EÄ '&�35&ÕkH2án�@ X (*&�>Å-A@ðó Y  4ö (m$724(
2lj�24k�-<&�(Pn X Ç X (*$1&�ki&�è�9c24(m- X @7/EfÕ24@{:7&e/ X ;Aj�&�>�-A@Å(*&Õk�3e/ X Ç_(*$1&5/�243Ø&?(*kH24@7/�f�&�@7>b&�@b(g24;GÇ�91@cfH(*- X @ a
-'X k)&�+b243Ø8';<& V (*$1&ª/ X ;A91(m- X @ X Ç%ê�2 # ë�1U-0/Ïê{ë Æ Z 1µ; X d32 ] � ; X d42 a #%$'&Ø/ X ;A91(m- X @ X Ç�ê #65 ë�2E-0/&�+,8 Z Æ Z 1µ; X d32 ] � 1 ]gV 24@7>l(*$1& / X ;A91(*- X @ X Ç71 # ë ê?î�2�-=/�êlë ú82�ú�Æ Z ú81 ��9b; X d:1 ]
� ; X d31 a



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

* 6���+ 7<;=6>5*6-,�9�� � 7�,�+ ��� ��� 6�� ��� �
��X @c/*-0>b&�k%(*$1&EÇ X ;A; X Ö�-A@1dª&�èé9724(m- X @7/ V Ö�$1-=f�$�>b&�/�f�k�-<:c&i(*$1&E&�@7>b91kH24@7f�&�� " 24@7>lkH24@1d�&�� X Ç�2


*&�(
24-<k�81;=24@1&Øó  bVbM'M��� [ ! ñ  �!� 4ö¨a�Ú &?Ö�-=/*$U( X Éc@7>e(*$1&?(*$1k�97/*(�/*87&�f�- É�f�Ç�91&�;�f X @c/*913581(m- X @	� " 24@7>(*$1&ªÖ%&�-Ad�$o( X Ç_(*$1&�Ç�91&�; Ê D)ú Ê � V d�-Aj�&�@Å(*$1&ª81$bnb/*-0f�24;Of X @7/*(�24@b(g/�>b&�/�f�k�-A:1-<@'dØ(*$1&N81;024@'& 24@7>�-<(�/&�@bj,-Ak X @135&Õ@b( a # $1&
&�è�9c24(m- X @7/�24k�&� " ë 
��� " 
�
 ; X d�� Ê D
Ê ��� & Z ! � \^]

� ë !� " 
�
 � ! 
 ���� � ���m���
Ê ���m�D ú Ê ���m���� & Z ! � æ ]

Ö�$'&Õk�&�� " -0/.(*$1&?&�@7>b91kH24@cfH& V 
�� 24@c> 
�
 24k�&?(*$1&E;<- Ç�(
24@7>�>bkH24def X &�ÜCfH-A&�@b(g/ V Ê D?-=/�(*$1&?-A@1-A(m-=24;
Ö%&�-<d�$b( X Ç�(m$'&
81;=24@1& V Ê � -=/�(m$1&6É7@724;1Ö%&�-Ad�$o( X Ç�(*$1&
81;=24@1& V � -0/�(*$1&
kH24@1d�& V � -=/�(m$1&
24k�&�2 X ÇO(*$1&
$ X k�- + X @o(�24;�8'k X 
*&�fH(*- X @ X Ç�(*$1&ª8';024@1&�÷ø/�Ö�-A@1d,/ V 24@7> � -=/�(*$1&Ø243N:1-<&�@b(�24-Aki>b&�@7/*-A(Pn a
Ú &Ø/*-A3581;<- Ç�n
(*$1&�/*&Ø&�èé9724(m- X @7/E:bnUÉ7kH/*(Ed�k X 9181-A@1de(*$1&581$bno/*-=f�24;L8724kH2435&�(m&�kH/E24@7>{@ X @7>b-A35&Õ@c/*- X @724;A- +Õ-A@bd aªÚ &
8191( Ê ë Ê � � Ê Di24@7>���ë�� " 
�
 � " � 
�� 24@7>e-A@b(mk X >b97f�&
(*$1&
@1&�ÖÛ8c24kH243Ø&�(*&�k

� ë ú�� ! � "� � Ê D��� 
 � � ���m� � Z ! � ç ]

#%$'&
&�è�9724(*- X @c/%(*$1&�@�:7&�f X 35&���ëÛúU; X d Ê 24@7>

! � [ ú � Ê; X d Ê
ë [ � Z ! � "^]

#%$'-0/.&�è�9724(*- X @Å$72�/.&�+o2�f�(*;<n X @1&?k�&�24;�/ X ;<91(*- X @�- Ç � � �bV /*-<@cfH&E(*$1&?;<&�Ç�(*ñ�$724@7>�/*-=>b&?-0/�2e/*(*k�-=fH(*;An
-A@7f�k�&Ù2�/*-A@1dEÇ�91@cfH(*- X @ X Ç Ê a�Ñ (�f�24@C:c& / X ;Aj�&�>5-A@�(m&�k�3e/ X Ç%Æ V (m$1&E/ X ;<91(*- X @C:c&�-<@1d

Ê ë !"$# � �c� Æ �D	% � Î'&)( & - Ç � A ú [ V� �c� Æ ���� % � Î*& ( & - Ç�ú [ A � � �ba
Z ! �0[ �^]

@�@7f�& Ê -=/ � @ X Ö�@ V (*$1&
(*$1k�97/*(�/*8c&�fH- É�f.Ç�9'&Õ;�f X @7/*913581(*- X @5Ç X ;A; X Ö�/µÇ�k X 3+�.ë úU; X d Ê a
* 6���+ 7<;=6>5*6-,�9�� 6 � ��� �	6���� +��!7 ;=6>5 ��� 6�� �%���

#%$'&
81k X :1;A&�3 ,
�, � ë � � Z�[ ú � ] & � Z �^] ë�- . � Z ! �0[�[ ]

-=/�97/*&�>ª-A@�ó Y4ô V Y "4ö ( X &�+,8'; X k�&�8c&Õk�(*91k�:724(*- X @Ø35&�(*$ X >1/ a�Ú &
/*$ X Öx$1&�k�&�(m$724(%24@e&�+,8';<-=f�-<(%24@724;An,(*-0f
/ X ;A91(m- X @T-0/E8 X /�/*-A:1;<& V -A@K(*&Õk�3e/ X ÇiÆ V 24@7>{(*$b97/?24;<;�(*$1&e8c&Õk�(*91k�:724(*- X @�k�&�/*91;A(�/
-A@íó Y4ô ö fÕ24@�:7&
/*-A3Ø8';<n?(*&�/*(m&�>5:bnªf X 358724k�-0/ X @NÖ�-A(m$l(m$1&�&�+o2�f�(�/ X ;A91(*- X @ a #%$'&)3 X >b&�;181k X :1;A&�3°-0/�/*&�8724kH24:1;A&)24@7>
-A@o(*&�d�kH24(m- X @e;A&�2�>1/%( X 24@C-A3581;<-=f�-<(�Ç X k�3 Ç X k�(*$1& / X ;A91(*- X @ � Z � ] Z 2�/ d�-<j�&�@U-<@Kó Y4ô ö�] �

[
� îK; X d � [� ú [ � ë [- îT; X d � [- ú [ � ú � & Z ! �0[ !^]



���������
	���
���������� ���������������  � ô

Ö�$'-0fh$�f�24@U:7&?/ X ;<j�&�>5( X d�&�(
�Në [

[ îxÆ Z � Î�� �#" ]
� Z ! �0[  ^]

Ö�$'&Õk�& �{ë [ � -
ú [ a
Ñ @7/*8c&�f�(m- X @ X Ç�(*$1&ª>b- ��&�k�&�@b(m-=24;�&�è�9c24(m- X @Å/*$ X Ö)/.(m$c24( � ��- A ��� [ 24@7>
(*$1-0/Ï-A3Ø8';<-A&�/�(*$724(E(m$'&ª81k�-A@7f�-<8c24;O:'kH24@7f�$ X Ç�Æ /*$ X 91;0>U:c&597/*&�> a1- k X 3 (*$1-=/
&�+^81;<-=f�-<(E/ X ;<91(*- X @ V
24;A;�(m$1&?/*&�k�-<&�/ k�&Ù/*9';<(�/µÇ X k�(*$1-=/�Ç�91@7f�(*- X @U-A@Óó Y4ô ö f�24@U&Ù2�/*-A;AnØ:c&Ej�&Õk�- É7&�> a
* 6���+ 7<;=6>5*6-,�9>5�� 5������8���E;=5���7 ;�� � ���	6�� �����

Ñ @�f X @o(*kH2�/*(�( X (m$'&?;02�/*(�/*&Ùf�(*- X @ V Ö�$'&Õk�&�Æ 81k X j,-=>b&�>C24@�&�+b2�fH(
/ X ;A91(*- X @U( X f X 358724k�&
Ö.-<(*$
8c&Õk�(*91k�:724(*- X @C&�+,8c24@7/*- X @c/ V (*$1-=/)/*&�f�(*- X @�d�-Aj�&�/)24@�&�+b243Ø8';<&
Ö.$1&�k�&i(*$1&E87&�k�(*91k�:724(*- X @U&�+,8724@c/*- X @
-A(g/*&�; Çò-=/�> X @1&
-A@C(*&�k�3Ô/ X ÇO(*$1&NÆ Ç�91@7f�(*- X @ a

Ñ @Kó Y4ô ö (m$'& � -0fh$724&�;<-=/ `o� &�@b(m&�@e3 X >b&�; X Ç�&�@:+�n,35& � -<@'&Õ(*-=fÕ/.-=/�/ X ;Aj�&�>eÖ.-<(*$Å2N87&�k�(*91k�:724(*- X @
(*&Ùfh$1@1-=è�91& a 
 /*-<35-A;024k%3 X >b&�; V Ö�-A(m$Å2�:7&�(*(m&�k
/�f�24;<-A@1d V -0/ &�+o2435-<@'&Ù>l-A@Òó \ [ ö¨a # $1& X 91(*&�k)/ X ;A91(*- X @
-=/%(�2 � &Õ@U( X :c& X Ç�(m$1&ÏÇ X k�3	� Z�
 ] ë��!D Z

 ] î -�� � Z�
 ] î � � � 24@7>�� Z

 ] ë�� D Z�
 ] î - � � Z�
 ] î � � � V 24@7>
(*$1&i;A&�2�>b-A@1d X kH>b&�k�(*&�k�3Ô/�� Dª24@7>	� Di24k�&6Ç X 91@7>l( X /�24(*-0/ Ç�n� D
ë Z�� î [ ] � D

� �!D�î [ Z ! �0[ ô ],
�!D,


ëðú Z�� î [ ] �!D

� � D î [ � Z ! �0[ Y ]

#%$'&
&�è�9724(*- X @UÇ X k��!D?fÕ24@�:c&i/ X ;Aj�&�>e&�+,8';<-=f�-<(*;<nl-<@U(m&�k�3e/ X Ç%Æ a

�!DEë [
�
Æ �

� Î�� � � � ÿ � ��� � � Z ! �0[ \^]

#%$'-0/L/ X ;A91(*- X @e/�24(*-0/ Éc&Ù/��!D Z �^] ë [ 24@7>N97/*&�/�(m$'&)8'k�-<@7f�-A8724;,:'kH24@7f�$ X Ç�(*$1&EÆ Ç�91@7f�(*- X @ a #%$1& É7kH/*(
X kH>b&�k�f X k�k�&�fH(*- X @C(*&�k�3Ô/.f�24@�24;=/ X :c&i&�+^81k�&�/�/*&Ù>Ô-<@U(m&�k�3e/ X Ç��!D V 24@7>e$'&Õ@cfH&Ï-<@U(m&�k�3e/ X Ç%Æ a
* 6���+ 7<;=6>5*6-, ��;=5 ��9�� �	6>5�� 7 9E5 7�� � 6-�0, ,�;�� ; �:5 7 ������9�� ��/ + 9:7 ;=6>5��

%�&�k�$72487/c(*$1&%3 X /*(L/*-<d�@'- É�f�24@b(�97/*& X Ç7(*$1&�Æ Ç�91@cfH(*- X @ª-=/�-A@?(*$1&�/ X ;<9'(m- X @ X Ç1;<-A@1&�24kLf X @c/*(g24@b(*ñ
f X &�ÜCf�-<&�@b(_>�&Õ;=2án?&Ùèé9724(*- X @7/�ó ç V \�"4ö�aL� 24@bn X Ç�(*$1&)f X 3581;A&Õ+^ñ�j�24k�-024:';<&.81k X 87&�k�(*-<&�/ X Ç�(*$1-=/�Ç�9'@7f�(m- X @
Z 24@7>
d�&�@1&�kH24;A- +�24(*- X @c/ X Ç�-A( ] Ö%&�k�&L81k X j�&�>�:bn)Ö X k � &�kH/c-A@i(*$1-=/cÉ7&�;=> V 3 X (*-<j424(m&�>E:bn�(m$1&%24818c&�24kH24@7f�&
X Ç%Æ -<@U(*$1& / X ;A91(*- X @ X Çò/*-A3581;A&i>b&�;02án5&�è�9724(*- X @c/�/*97fh$C2�/%(*$1&ÏÇ X ;<; X Ö.-<@'d:�

�� Z � ] ë 1�� Z �Lú [ ] Z ! �0[áæ ]

/*91:�
*&Ùf�(�( X � Z � ] ë�� Z � ]gV 2 � @ X Ö�@5Ç�91@cfH(*- X @ V,X @ � A � A [ a #%$1-=/�81k X :1;A&�3°d,24-<@7/µ-A(g/%/*-Ad�@1- É�f�24@7f�&
Ç�k X 3 -A(�/ X fÕf�91k�k�&�@7f�&.-<@5(*$1&
/*(m97>�n X Ç�(*$1&Û/*(g24:'-<;A-<( n X Ç�@ X @1;A-<@1&�24kL>b&�;=2�n?&�è�9c24(m- X @7/ V Ç X k�&�+o243581;A& a

@�@1&Ø24818'k X 2�f�$Å( X / X ;Aj,-A@1dC(*$1-=/
8'k X :1;<&�3r-=/E( X d�9'&Ù/�/Ï(*$724( �{ë¤&Õ+^8 Z �!� ] -=/E2�/ X ;<91(*- X @�Ç X k
/ X 35&
j�24;A91& X Ç�� a #%$'-0/�d�-Aj�&�/%-A3Ø35&�>b-=24(m&�;An5(m$724(

��&�+^8 Z � � ] ë 1L&�+,8 Z �!� ] &�+,8 Z ú�� ] &



���������
	���
���������� ���������������  � Y

X k
�Eë Æ � Z 1 ] &

Ç X k)24@bnN:1kH24@7f�$UÆ � a Z ),&�& /*&�f�(m- X @eôN:7&�; X ÖÈÇ X k�2ª>�&Ù/�f�k�-A81(*- X @ X ÇO(*$1&if X 3581;A&�+Ø:'kH24@7f�$1&�/ X Ç�Æ a ]
Ñ ÇL&�+,8 Z Æ � Z 1 ] � ] -=/�2N/ X ;<9'(m- X @ X Ç ��Në 1�� Z �Lú [ ]�V (*$1&�@U:on5;A-<@'&Ù24k�-A(Pne/ X -=/

�Në ��
��� � �

� � &Õ+^8 Z Æ � Z 1 ] � ] & Z ! �0[ ç ]

Ç X kL24@bn��øk�&�2�/ X @724:1;A&�÷Õfh$ X -0f�& X Ç � � Z - a & a /*97fh$
(m$c24(�(*$1&_/*9'3Û3e2 � &Ù/G/*&�@7/*& ]ga @)@'&_/*&�&�/�-A353Ø&�>b-=24(*&Õ;An
(*$724(�(*$1&i/ X ;A91(*- X @UÖ�-A;<;cd�k X Öí&�+^8 X @1&�@b(*-024;A;<n5- Çò24@bn X ÇL(m$1&�Æ � Z 1 ] $72�/�2�8 X /*-A(*-<j�&
k�&�24;�8724k�( V 24@7>(*$1-0/ X :c/*&Õk�j424(m- X @5;<&�2�>1/�( X -<358 X k�(g24@b(�/*(�24:1-A;<-A(PnN(m$1& X k�&�3e/L-A@e(*$1&�(m$'& X k�n X ÇO>b&�;=2�nN&�è�9724(*- X @c/
ó ç ö�a

#%$'-0/G248181k X 2�f�$?f�24@?:7&�d�&�@1&�kH24;<- +�&�>E( X $c24@7>b;A&�/*no/*(*&�3Ô/ X Ç7f X @7/*(�24@o(*ñPf X &�ÜCfH-A&�@b(�� 819'k�& ÷4>b&�;02án
&�è�9724(*- X @7/ V 24@7>U/�fÕ24;=24k�>b&�;=2�n5&�è�9724(*- X @7/ X ÇL(*$1&
Ç X k�3

��Në 1�� Z �Lú [ ] î�2 � Z � ] � Z ! �0[ "^]

Ú & f�24@Å24;=/ X / X ;Aj�&���Në � � Z �Lú [ ] î�� � Z � ] Ö.$1&�k�& � 24@7>	� 24k�&E3e24(mk�-=f�&�/ V -<@U(m$'&ª/*87&�f�-024;�f�2�/*&
(*$724( � 24@7>
� f X 353ª91(*& aE- 91k�(*$1&�kOd�&�@1&�kH24;A- +�24(*- X @c/�k�&�è�91-Ak�&%d�&�@1&�kH24;<- +�24(m- X @7/ X Ç�(m$'&
Æ Ç�91@cfH(*- X @ a
),&�&eó ç V [ "bV \�"4ö Ç X k%Ç�9'k�(m$1&�k�>b-0/�f�97/�/*- X @ a
� ��� 6��%+ 7 ;=6E5 6-,�9�� 9�� 9 ��6�� ;=5 �
� ��� ;�� �

Ú &
d�-Aj�&)$'&Õk�&
2�:1k�-<&�Ç X j�&�k�j,-A&ÕÖ X ÇO(*$1&
k�&�f�&�@o(�97/*& X Ç�Æ -A@Kó \�!bVø\� 4ö ( X &�+,81;=24-A@�24@C24@ X 3Ô24;An
-A@K(m$'&Cf�24;0f�91;=24(m- X @ X Ç�&Õ+bf�$724@'d�&ªÇ X kHf�&�/E:c&Õ( Ö%&Õ&�@K( Ö X @o9cfH;A&�-�Ö.-<(*$1-A@K(*$1&e$bno>bk X d�&�@T3 X ;<&�f�91;=24k
- X @ Z � ÿ� ]ga�Ñ @�f X @c/*-0>b&�k�-A@1dE(m$1& X @1&�ñ >�-<35&�@7/*- X @724;b;<-A35-<( X ÇO(*$1-=/%/*no/*(*&Õ3 V @72435&�;Anª(*$1&i> X 91:';<&�ñ�Ö%&�;<;� -AkH2�f
>b&�;A(g2�Ç�91@7f�(*- X @U3 X >b&�; V (m$'&
Ö�2�j�&Ï&Ùèé9724(*- X @�-A@�24( X 35-0f691@1-A(g/

ú [!

,
���,
ê � úKì%ó�� Z ê ] î���� Z ê5ú � ]�ö ��ë�� Z � ] � & Z ! � !��^]

Ö�2�/E97/*&�> a #%$1&U/ X ;<91(*- X @ X Ç
(*$1-=/E&Ùèé9724(*- X @�-0/�&�+,81k�&�/�/*&�>K2�/?2�;A-A@1&�24kªf X 3N:1-A@724(m- X @ X Ç �,� ��
5�¨�
�����4���P��R / X ;A91(*- X @7/!�

� ë � Î ����� # � î�� Î ����� # ������� Z ! � ! [ ]
� 2 � -<@'d�(m$1-=/E/ X ;<91(*- X @Óf X @o(*-A@o9 X 97/
24(E&Ù2�fh$ ²���R<R Z ê ë � 24@7>�ê�ë � ] ;<&�2�>1/Ï( X (m$'&ªÇ X ;A; X Ö.-<@1d
(*kH24@7/�f�&Õ@c>b&�@o(�24;c&Ùèé9724(*- X @7/_Ç X k � � ���Tëðì
� [ � Î ���"!���# � Z ! � !�!^]

#%$'&i/ X ;<9'(m- X @ X ÇL(*$1&�/*&
&�è�9724(*- X @7/�f�24@�:c&
&�+,81k�&�/�/*&�>C2�/���Tëðì.îxÆ Z$� ì � Î ��%&� ]
� � � Z ! � !� ^]

)of X (*( ������R � (m$1&�@Nd X
X @?( X 97/*&%(m$'-0/G&�+o2�f�(�/ X ;A91(*- X @?( X &�+,81;=24-A@?$ X Ö�&Õ+^8 X @'&Õ@b(*-024;A;Ani/*91:�> X 35-<@724@b(
(*&Õk�3e/�-A@5(m$'&�(*k�91&)2�/*n^3Ø8'( X (*-0f &�+,8724@7/*- X @ X Ç�(*$1-0/�/ X ;A91(m- X @Ø2�f�f X 91@b(GÇ X k_>�- ��&�k�&Õ@cfH&�/�:c&�(PÖ%&�&�@Ø(*$1&
81k�&�>b-=f�(m- X @7/ X Ç)81k�&�j,- X 97/Ï@b9135&Õk�-=f�24;�24@7>T2�/*n,3581( X (*-0fe/ X ;A91(*- X @c/�Ç X k?(*$1&e3 X >�&Õ;�&�è�9724(*- X @7/ a�Ñ @
:1k�-A&�Ç V (m$1&E&�+,8 X @1&�@b(m-=24;<;Ane/*91:�> X 35-<@724@b(L(*&�k�3e/%Ö%&�k�&



���������
	���
���������� ���������������  � �\

35-0/�/*-A@1dTÇ�k X 3 (m$'&�8'k�&Õj^- X 9c/C2�/*n^3Ø8'( X (*-0f{>b&�j�&�; X 8135&�@b(g/ V :191(�24k�&�/*(*-A;<;?/*-<d�@'- É�f�24@b(NÇ X k�/*3e24;A;
&�@ X 91d�$ � a
* ;�� ;���9�� ; 7 � � 6��%+ 7 ;=6E5 , 6�� 7�� � � ;�� � 9������ ��/ + 9 7<;=6>5

�.&�fH&�@b(�Ö X k � 97/*&�/Q: X (*$?k�&�24;,:1kH24@7fh$1&�/ X Ç�Æ ( X d�-<j�&%2.@1&�ÖK&�+o2�f�(L/ X ;<9'(m- X @
Ç X k�(*$1&%��-=f�$c24kH>1/
&�è�9724(*- X @KÇ X kNÖ�24(m&�kª3 X j�&�3Ø&�@b(E-<@Ó/ X -A; ó æ ö�a 0�nÓ2Å/*-A35-<;=24k�-<( nÅ(*kH24@7/ Ç X k�3e24(m- X @ V (m$1&U��-=f�$c24kH>1/
&�è�9724(*- X @eÇ X k�(*$1& 
U���0I��*�����i� ���7I*����� � V, �, � � �� � ë �� � ��� Z � ] � �� � ú � Z � ]�� & Z ! � ! ô ]

-=/%k�&�>b97f�&�> V -<@Å2N/*87&�f�-024;�f�2�/*& V ( X (*$1& X kH>b-A@724k�nØ>b- ��&Õk�&�@b(*-024;c&�è�9724(*- X @

ü
	 � , �, � ë [ ú � Z ! � ! Y ]

Ö�$'-0fh$�f�24@U:7&?/ X ;<j�&�>5-A@U(m&�k�3e/ X Ç%Æ 2�/� Z � ] ë [ îxÆ � Z ú [ î � Z �^]*] &�+,8�� Z � Z �^] ú [ ] ü 	_ú �
[ ú � Z �^] 
 � � Z ! � !�\^]

0 X (*$Kk�&�24;�:1kH24@cf�$1&�/ X ÇEÆ d�-Aj�&5k�-0/*&N( X 81$bnb/*-0f�24;A;<n�35&�24@1-A@1d4Ç�91;�/ X ;A91(*- X @7/ aeÑ Ç)Ö%&597/*&eÆ?De(*$1&
/ X ;A91(m- X @xf X k�k�&�/*8 X @7>1/Ï( Xx����M7�AR<R����*�K���0I��,V Ö�$1-A;A&e- Ç
-A@7/*(*&Ù2�>�Ö%&U97/*&�Æ ��� (*$1&�/ X ;<91(*- X @Óf�24@x:7&-A@o(*&�k�81k�&�(m&�>e2�/ �<���1R¨�����,��������a� 6��!7���� � 9���/ + 9 7<;=6>5�� , 6�� � 6��0+���9 7<;=6>5����	6�� 7��

Ñ @Óó !�!bV 818 [ ��!á` [ ��"4ö�V Ö%&
É7@c>�24@C-A3581;<-=f�-<(�24@724;An,(*-0fÏ81$72�/*&
8';024@1&?/ X ;A91(m- X @ X Çò(*$1& WLX ;A(*&Õk�kH2
&�è�9724(*- X @7/ ,

ê, � ë 1,ê Zg[ ú � ] & ,
�, � ëÛú � � Z�[ úKê ] & Z ! � ! æ ]

&�/�/*&�@o(*-=24;<;AnC-A@Å(*&�k�3e/ X Ç%(*$1&eÆ Ç�9'@7f�(m- X @ Z /*&�&ª&�è�9724(*- X @7/ Z�[�[ ] 24@7> Z�[ !^]�X @{8724d�& [ � ô X Ç
ó !�!4ö�]ga
#%$'&Ù/*&E&�è�9724(*- X @7/ V Ö.-<(*$ 1Ôë ! 24@c> �
ë [ V 248'87&�24k
2�/.81k X :1;A&Õ3 0 [ X ÇL(m$1& �Ï� # � )o# (m&�/*(
/*91-A(m&
Ç X k�@b9135&�k�-=fÕ24;'3Ø&�(*$ X >'/µÇ X k�-A@o(*&�d�kH24(m- X @ X Ç X kH>b-A@724k�nª>b- ��&�k�&�@b(m-=24;c&Ùèé9724(*- X @7/Eó ô �4ö�a #%$'&i24@724;An,(*-0f
/ X ;A91(m- X @�-=/)2lfH; X /*&�>U; X^X 8�-<@�(*$1&?81$c2�/*&i81;=24@1& a�Ñ Ç�(*$1&?91818c&�k):'kH24@7f�$U-0/8� ÿ 24@7>U(*$1&?; X Ö%&�k � � V
(*$1&�@

� ÿ ë ú
Æ ���
� ú 
 ê ��� ��� Î � # ��� � &

� � ë ú
Æ?D
� ú 
 ê ��� ��� Î � # ��� � &

Z ! � ! ç ]

Ö�$'&Õk�& 
 -=/�24@�24k�:1-<(*kH24k�nØf X @7/*(�24@b( a
#%$'&)k�&�3e24-A@1-<@'d
81k X :1;A&�3 -=/�( X É7@7>e24@e&�+^81k�&�/�/*- X @NÇ X k � V 24@7>5Ö%&
f�24@eÉc@7>N(m$1-=/�-A@e(m&�k�3e/ X Ç

è�9c2�>bkH24(m9'k�&��
��ë�� #

#��
,��

1
�
Zg[ ú � Z

�
]*] ë�� 	

	 �
,��

ú � � Zg[ úKê Z � ]m] � Z ! � !�"^]

#%$'&Õk�&E24k�& /�èé9724k�&�ñ¨k X^X (_/*-A@1d�91;=24k�-A(m-A&�/%24@7>e:'kH24@7f�$1&�/�-A@C(*$1&�/*&E-<@b(*&Õd�kH24;=/ V :191(�(*$1&�/*&?fÕ24@U:c&i$724@'ñ
>b;A&�>eÖ.-<(*$�/*(�24@7>124kH>lf�$724@1d�&�/ X ÇOj�24k�-=24:1;A&Ù/ a



���������
	���
���������� ���������������  � æ

� � ������7 6�7 ;�� � 6>6�7 �16 ,�7 � ;=5�6�� ; 9�� �
#%$'&i/*&�è�91&�@7f�& X ÇL8 X ;<n^@ X 35-024;�&�è�9c24(m- X @7/

Z 1Eî � ] ê � î Z 2 ú � ] ê � �Q� î � Z � ] ë � Z ! �  ��^]
$72�/ k�&Ù24;�k X^X (g/ @1&�24k [ $72áj,-A@1dª24@�2�/*n,3581( X (m-=f
/*&�k�-<&�/

ê � ë [ î � � ú 1iú 2
�

î�� Z � �� � �7� ] & Z ! �  [ ]

Ö�$'&Õk�&
� � ëíÆ Z ú Î � ÿ 9 � Z � ]m] � Z ! �  �!^]

),&�&eó  � bV 8724d�& ! [ Y ö¨V Ö.$1&�k�&i2?3 X k�&i>b&�(�24-<;A&�>5Ç X k�3N91;=2?f X k�k�&�f�(%( X � Z � �� � �7� ] -=/%d�-Aj�&�@ a
� �:; � � � ;�� ��9E5�� � 6�� � 6E5��:5 7 �

),918'8 X /*&%&�j�&�k�n X @1&�-A@e2
8 X 8191;=24(*- X @ X Ç �e8c& X 81;<&�-=/L-A@ef�; X /*&�f X @b(�2�f�(LÖ�-A(m$ ü X (*$1&�kH/ V f�$ X /*&�@
24(�kH24@7> X 3 a�Ñ Ç X @1&%87&�kH/ X @?-=/G-<@bÇ�&�f�(*&Ù>�Ö�-A(m$52
>b-=/*&�2�/*&_24@7>E- Ç7(*$1&�>b-=/*&�2�/*&_/*81k�&�2�>1/Q:bn
(mkH24@c/*-<(*-<j^-<( n
( X 24;<;c(m$ X /*&)Ö.$ X 24k�&)-A@Cf�; X /*&)f X @b(g2�f�(�Ö�-A(m$e(*$1&
-A@bÇ�&�f�(m&�>58c&�kH/ X @ V (*$1&�( X (�24;�@b913ª:c&�k X Ç�-A@bÇ�&�fH(*&�>
8c& X 8';<&
Ö.-<;A;�:c& 24818'k X +^-<3e24(*&Õ;An����UÇ X k�;=24k�d�& � V Ö�$'&Õk�&

�Uë [ ú Î � ù�� � Z ! �  � ^]
#%$'-0/6Ç X k�3ª91;=2 V >b&�k�-<j�&�>�$1&�91k�-0/*(*-=fÕ24;A;AneÇ X kEÉ7+^&�>Å-A@b(m&�d�&�k ü :bn ) X ; X 3 X @ X ��24@c>���248 X 8 X k�(5ó \ Y ö�V
(*$1&�@�81k X j�&�>lk�-<d X k X 9c/*;<nN:onUÄ�24@7>1249Kó Y �4ö¨V $ X ;=>1/.24;0/ X Ö�$'&Õ@ ü -=/)24@U&�+,8c&�fH(*&�>�j�24;A91& Z @ X (%Éc+,&�>
Ç X k)24;A;�-A@7>b-Aj,-=>b9724;=/ V 24@7>l@ X (%@1&�f�&�/�/�24k�-<;Ane24@C-A@b(m&�d�&�k ]�a ),-<@cfH& Z !baø � ^] f�24@�:c&
Ö�k�-A(m(*&�@

ü Î � ùeë ü�Z�[ ú�� ] Î ù � � �Q� � &
Ö%&
$72áj�&

�Cë [ ú � Z�ü Î � ù ]
� ü ë [ îxÆ Z ú ü Î � ù ]
� ü Z ! �  ô ]
Ö�$'&Õ@ ü
	 [ V 97/*-<@'d?(m$1&E81k�-A@7f�-<8c24;7:1kH24@cf�$1&�/ X Ç � 24@7>�Æ a

#%$'&%&Õ8'-0>b&�35-=f X kLk�&�2�fh$724:1-A;<-A(Pn
81k X :';<&�3 -0/Lf�; X /*&�;<n?k�&�;=24(m&�>?( X (m$1&�/*- +�& X Ç7(*$1& � d�-=24@b(òf X 358 X ñ
@1&�@b(Õ÷á-<@?2�kH24@7> X 3íd�kH248'$ V 2.81$1&�@ X 35&�@ X @ÏÉ7kH/*(�>b&�3 X @7/*(*kH24(m&�>Ï-<@ª2 Ç¨243 X 97/�8c2487&�k�:bn � kH>��X /�24@7>
� '&�@on^-�ó !�\4ö�a�Ú $'&Õ@�2Nd�kH2481$ X @ ��j�&�k�(*-0f�&�/%$72�/ � ë �� ü ��&�>bd�&�/�f�$ X /*&Õ@U24(�kH24@7> X 3 V Ç X k ü . [ V
-A( 24;A3 X /*(i/*91k�&�;<n�$c2�/i2�f X @1@1&�f�(*&Ù>�f X 358 X @1&�@b()Ö.-<(*$Ó24818'k X +^-<3e24(*&Õ;An
� ��j�&�k�(*-0f�&�/ V Ö.$1&�k�&���-0/
d�-Aj�&Õ@5:bn Z !ba  ô ]�a #%$1&�/*(m9c>bn X Ç�(*$1&�&�35&Õk�d�&�@7f�& X Ç�(*$1-=/�d�-024@b(�f X 358 X @1&�@o(�Ö.$1&�@ ü ë [ îeý � �Q���m�
-=/%8724k�(*-0f�91;=24k�;Anª-A@o(*&�k�&�/*(m-A@1d�óõô [ ö�a
� 5 9�� ��� ;�� 6-,�9����>6�� ; 7 � ���

#%$'&i:c&�$72�j^- X 9'k X Ç�&�81-=>b&�35-0f�/ V kH24@c> X 3 d�kH2481$7/.24@7> X (m$1&�ki>�n,@72435-=f
3 X >�&Õ;=/%d�-Aj�&�/.-<@7/*-Ad�$b(
24;=/ X -<@b( X (*$1&ª:c&�$72�j^- X 9'k X Ç f X 358191(*&�k
35&�(m$ X >1/
24@7>{>124(�2C/*(*k�97f�(m9'k�&Ù/ V / X -A(
-=/�@ X (i/*9'k�81k�-0/*-A@1d
(*$724(L(*$1& �Ó24@c>5Æ Ç�91@7f�(*- X @7/ X fÕf�91kòÇ�k�&Ùèé91&�@b(m;Ani-A@ª(*$1& X k�&�(m-=f�24;1f X 35819'(m&�kL/�f�-<&�@7f�& a -1X k�&�+o243581;A& V
24;Ad X k�-<(*$13e/E(m$c24(Ø24k�&e:72�/*&�> X @ 2{>b-Aj,-=>b&�ñ 24@c>bñPf X @cè�91&�kE8724kH2�>b-Ad�3 k�&�;=24(m&�>�( X kH24@7> X 3 d�kH248'$7/
k�&�è�91-Ak�&
(*$1&i24@724;Ano/*-=/ X Ç�/ X ;A91(*- X @7/�( X (m$'&
k�&�fH9'k�k�&Õ@cfH&Ïk�&Õ;=24(*- X @

ê � ë � � î [
�5ú [

� �Q��
�����

� � � � � �
� � � �Q� � �lú �� � � ��� ��� ê � Z ! �  Y ]



���������
	���
���������� ���������������  � ç

Ç X k5j�24k�- X 97/?d�-Aj�&�@ð/*&Ùèé91&�@7f�&�/ � D & � � & � � � 24@7>K(*$1&�(*$1& X k�n X Çi(*$1-=/ªk�&�f�91k�k�&�@7f�&e>b&�87&�@7>'/ X @x(*$1&:c&Õ$c2�j^- X 91k X Ç)Æ Z ê ] @1&�24k
-A(�/ièé972�>bkH24(*-0f?/*-A@1d�91;=24k�-<( n�24(iêÒë ú [ � Î óõô æ ö¨a?� 24@bn�>b&�k�-<j424(m- X @7/�-A@
24;Ad X k�-<(*$135-0f�24@724;Ano/*-=/%>b&�8c&Õ@c> X @�d�&�@1&�kH24(*-<@1dEÇ�9'@7f�(m- X @7/ V 24@7>l(m$'&�Ç X k�3ª91;=24&

� � Z � ]
� � � ë Î � " � � � ë

��
� � D
1 Z 1Eî�� ] � �Q� � �� � & Z ! �  �\^]

Î � " � � �
[ ú � Z � ] ë

��
� � D

Z 1Eî � ] � � �
� � Z ! �  æ ]

$72áj�&
81k X j�&�>5( X :c&i&�/*8c&�fH-=24;A;<n597/*&�Ç�91; a�Ú & 24;=/ X $72áj�&

ó � � ö�� % � Z � ] ( ëªó � � ö�� Z � ] Zg[ ú � ] Î � "�& Z ! �  ç ]
ó � � ö�� % Æ Z � ] ( ëªó � � ö�� Z � ] Zg[ î � ] Î � � "�& Z ! �  �"^]

Ç X k�24@on�8 X Ö%&�kC/*&�k�-A&Ù/ �ªV Ö.$1&�k�&Óó � � ö &Õ+^(mkH2�f�(�/e(*$1&Tf X &�Ülf�-A&�@o( X Ç � � a #%$1&�/*&�Ç X k�3N91;=24&�24k�&
f X @7/*&�è�91&�@7f�&�/ X ÇL(*$1&iÄG24d�kH24@1d�&
-A@oj�&�kH/*- X @5(m$1& X k�&�3 a

@�@1& X Ç�(m$1&l3 X /*(E-A3Ø8 X k�(�24@o(Ï3Ø&�(*$ X >'/ÏÇ X k?-<@bÇ X k�3e24(*- X @{k�&�(mk�-A&�j�24;%-0/?2U(*&�f�$1@'-0èé91& � @ X Ö�@
2�/ ����I*�'�<����²L���������1�=������
~M7���o�4�A��� ��&�2�f�$ X Ç �T-A(m&�3e/.-0/�3e24818c&�>U-<@b( X 25kH24@7> X 3 8c&�k�3ª91(�24(*- X @
Z�� � & � � ��� ï ]cX Ç � [ & � � � & � �%24@7>E/*( X k�&�>Ï-<@?(*$1&�É7kH/*(�f�&�;A; ��� (*$724(�-=/�f�91k�k�&�@b(*;<n�91@ X f�fH9'81-<&�> aò�)X @1@'&Õ(81k X j�&�>5-<@Kó  ô ö (*$724(�(*$1&
&�+,8c&�f�(m&�>�3e24+^-<3N913~@o9'3ª:c&Õk X ÇL81k X :c&Ù/ Z (*$1&E3e24+,-A3ª913	� ]LX j�&�k)24;A; �
-A(m&�3e/ V Ö�$1&�@ ��ë ü � 24@c> ü � [ V -=/�248'81k X +^-<3e24(*&�;<nB� Z � ; X d � ü ] � ; X d ü ú [ Ç X k�;=24k�d�& � a


 @ X (*$1&�k V è�91-A(m&�>b- ��&�k�&�@b( V 248'81;<-=f�24(m- X @T( X -A@bÇ X k�3e24(m- X @Tk�&�(mk�-A&�j�24;�f X @7f�&Õk�@c/E(m$1&l&Õ+^87&�f�(*&Ù>
$1&�-Ad�$o( X ÇEkH24@7> X 3 :1-A@724k�nK/*&Ù24kHfh$Ó(*k�&�&�/Có !� bV \��4ö�a Ä�&�(5:1-<@c24k�nÒ/*&�24kHfh$K(mk�&�&�/NÖ�-A(m$ �È@ X >b&�/N:7&
f X @7/*(*k�97f�(m&�>T:bnK/*(g24@c>124kH>T-A@7/*&�k�(m- X @7/6Ç�k X 3 2�kH24@7> X 3 8c&Õk�3N91(�24(m- X @ X Ç [ & � � � & � " ;<&�( � � :c&C2kH24@7> X 3¤j�24k�-=24:1;<&Ïd�-<j^-<@1dN(m$'&
$1&�-<d�$b( X ÇL/*97f�$e(*k�&�&�/ a�� &�j,k X n�&
81k X j�&�>N-<@Kó !� 4ö (*$724(.(m$1&Ï&Õ+^87&�f�(*&Ù>
j�24;A91&�� Z � � ]LX :7&�no/

;<-A3
��
 �

� Z � � ]; X d � ë �.ë [
� Zg[ � Z ! Î ]*]

& Z ! � ô �^]

24@7> V 3 X k�& X j�&Õk V Ç X k624;A;
� . �bV

;<-A3
��
 ���

Z � � 	 Z ��î�� ] ; X d � ] ë � 24@7> ;A-<3
��
 ���

Z � � A Z �%ú�� ] ; X d � ] ë � �

#%$b97/ � � Í �c; X d �{-<@U81k X :724:1-A;A-<(Pnª2�/ � Í � a
� ��� 9 �>6 �E;�� 9�� 9�������;��:9 7<;=6>5��

#%$'&ªÆ Ç�91@7f�(*- X @�8'k X j^-0>b&�/.2ª9c/*&HÇ�9';�&�+,&�kHf�-0/*&EÇ X k.É7kH/*(*ñ�n�&�24k)f�24;0f�91;A97/�/*(*97>b&�@b(g/ -<@Å>b&�É7@'-<@1d
-A3Ø8';<-=f�-<(�Ç�9'@7f�(m- X @7/ V >b- ��&Õk�&�@b(*-024(*-<@'di/*97f�$NÇ�91@cfH(*- X @7/ V f X 358191(*-<@1dE#O2án,; X k%/*&Õk�-A&�/ V 24@7> V 2�/�Ö%&)/*$724;A;
/*&�& V f X 358191(*-A@1de24@o(*-=>b&�k�-<j�24(*-Aj�&Ù/ a -'X k)-A@b(mk X >b97f�( X k�ne@b9135&Õk�-=f�24;�24@724;Ano/*-=/)f�;=2�/�/*&�/ V -A(
81k X j,-=>b&�/�2
d X,X >Nk X,X (*ñ�Éc@7>b-A@1d�81k X :1;A&Õ3 Z /*91-<(�24:1;A&�Ç X k � &�Ö�( X @�÷ø/�35&�(m$ X > X k � 24;<;A&�n7÷ø/L35&�(m$ X > ]�V 24@ª&�+b243Ø8';<&
X Ç�2NÖ%&Õ;A;Añ f X @7>�-<(*- X @'&Ù>ØÇ�91@7f�(m- X @lÇ X k)&�j�24;A9724(*- X @ Z 2áÖ�2�nNÇ�k X 3 (*$1&?:1kH24@7fh$e8 X -<@b(�êUë°ú [ � Î ] 24@7>
24@T-<;A;Añ f X @7>�-<(*- X @'&Ù>�Ç�91@7f�(*- X @{Ç X kE&Õj424;<9724(*- X @ Z @'&Ù24kE(*$1&5:1kH24@7f�$�8 X -A@o( ]�aB-1X k?f X 3Ø8';<&�+�j�24k�-=24:1;A&
f X 91kH/*&�/ V -A(�8'k X j^-0>b&�/%2�97/*&�Ç�91;



���������
	���
���������� ���������������  � �"

&�+o243581;A& V /*-A35-<;=24k�( X (m$1&%; X d,24k�-A(m$13°24@7>E(*$1&�/�è�9c24k�&%k X,X ( V�X Ç�2�3N91;<(*-Aj�24;<9'&Ù>6Ç�91@7f�(*- X @ aLÑ @EÇ¨2�f�( V -<(
-=/�8'k X :724:1;An
(m$'&�/*-<3581;A&�/*(cÇ�91@7f�(m- X @?(*$724(�&Õ+^$1-A:1-<(�/�: X (m$ª24;Ad�&�:1kH24-=f�24@7>E; X d,24k�-A(m$135-=fL/*-A@1d�91;=24k�-<(*-<&�/ a
Ñ (�24;=/ X 81k X j,-=>b&�/O2Ï/*-<3581;A&�&�+b243Ø8';<& X Ç7(*$1&�248181;A-0f�24(*- X @ X Ç7(*$1&�Ä�24d�kH24@1d�&�-<@bj�&�kH/*- X @i(*$1& X k�&�3 ó [ !4ö�a
#%$'&i2�/*n,3581( X (m-=fE24@724;<nb/*-0/ X ÇL(*$1&NÆ Ç�91@7f�(m- X @U3Ø-Ad�$b(%81k X É7(�24:1;Anª:c&i97/*&�>l-<@�2?;=24(*&Õk
f X 91kH/*& a
�GÞ � Â �=Ã^ä ��ä�¿

#%$'&
81k�-A@7f�-<8724;':1kH24@7f�$ X Ç�Æ -=/�24@724;An,(*-0fE24( �ba # $1-=/�Ç X ;A; X Ö)/µÇ�k X 3~(*$1& ÄG24d�kH24@1d�&�-<@bj�&�kH/*- X @
(*$1& X k�&Õ3 Z /*&�&E& a d a ó [ !4ö�]�V Ö�$1-=f�$Ud�-Aj�&Ù/ (m$'& /*&�k�-A&Ù/�&�+^8724@7/*- X @C:c&�; X ÖÈÇ X k
Æ?D Z � ] �

Æ?D Z � ] ë ��
� �ò�

Z ú � ] � ���
� � � � � Z  �0[ ]

Ñ (%-=/%24@e-A@o(*&�k�&�/*(m-A@1d?&�+,&�kHf�-0/*&�( X f�24;=fH9';024(*&�(m$1-=/�/*&�k�-A&�/L:bnØ>�-<k�&�f�(m;An5k�&�j�&Õk�(*-A@1di(*$1&i/*&�k�-A&�/�Ç X k Ê
ÎáÐ a
0�&�f�2497/*& X Ç�(m$1&e>b&�k�-Aj�24(*-<j�&e/*-A@1d�91;=24k�-<(Pn X Ç
Æ?De24(1��ërú [ � Î Z (m$'&e&�+,-=/*(m&�@7f�& X Ç�Ö�$1-=f�${Ç X ;A; X Ö)/
Ç�k X 3 (m$'&C>b&�k�-<j424(m-Aj�& X Ç Ê ËÍ ÊÏÎ�Ð :c&�-<@1d � 24( Ê ë ú [ ]�V (*$1&ekH2�>b-A97/ X Ç6f X @bj�&Õk�d�&�@7f�& X Ç)(*$1&
/*&�k�-<&�/ Z  ba [ ] 3ª97/*(
:c&5;<&�/�/Ï(m$c24@ X k?&�èé9724;L( X [ � Î a # $724(i-A(E-0/Ï-<@ÒÇ¨2�fH(E&�+o2�f�(*;<nT&�è�9724;�( X [ � Î -0/
&�2�/*-<;Ane/*&�&Õ@U97/*-A@1dª(*$1&EkH24(m- X (*&�/*( a

),8c&�2 � -A@1d X Ç�f X @bj�&�k�d�&Õ@cfH& V�� 91;<&�k�>�-0>E@ X (µ3Ø&�@b(*- X @?(*$724(L(*$1&)/*&�k�-A&�/ Z�[ aø!^] f X @oj�&�k�d�&�/�24(L;A&Ù2�/*(
Ç X k

��� Z�ü & ý ] � þ ��� [
Î
&

Ö�$'&Õk�&���� Z 1 & 2 ] ë�� Z 1 � î 2 � ]
��! -0/µ(m$'& � � 97f�;A-0>�&Ù24@N35&Ù24@G÷ X Ç-1?24@c> 2 a #%$1-=/µk�&Ù/*9';<(GÇ X ;A; X Ö)/ V Ç X k
&�+o243581;A& V :bnØ248181;An,-A@1d
(*$1&�kH24(*- X (*&�/*(_24@7>N(*$1&�@Cf X @bj�&Õk�(*-A@1d ü 24@7>NýÅ( X 8 X ;=24k%f X^X kH>b-A@724(m&�/ a>-1X k
3 X /*( ü 24@7>NýÅ(*$1&
/*&�k�-<&�/µÖ�-A;<;7f X @bj�&�k�d�&%Ç X k�;024k�d�&�k þ1V :191(L- Ç ü ëÈý�(m$1-=/�-=/L&�+o2�f�(*;<n5(*$1&�kH2�>b-A97/ X Ç
f X @bj�&Õk�d�&�@7f�& X Ç�(*$1&i/*&�k�-<&�/ a # $1&
>b&�(g24-A;0/ X Ç�(m$'-0/.fÕ24;=f�91;=24(m- X @ V Ö�$1-=f�$e24k�&�@ X (�f X 3581;<&�(*&�;<n5(*k�-<j^-024; V
24k�&E;<&�Ç�(
2�/�24@�&�+,&�kHf�-=/*&
Ç X k�(*$1&ik�&�2�>b&�k a ),-A@7f�&i(*$1&?/*&�k�-<&�/�Ç X kEÆ fÕ24@�:c&?>b&�k�-<j�&�>ÔÇ�k X 3 Z�[ a !^] :bn
8191(*(*-<@1d ü ëðý{ë ú [ Ö%&i/*&�&E(m$c24(�(*$1-0/ k�&�/*91;<(%-A3581;A-<&�/�(*$1& f X @bj�&�k�d�&�@7f�&)k�&�/*91;A(�Ç X k
Æ 24: X j�& a

� - ��&�k�&�@b(m-=24(*-<@1dl(m$1&e>b&�É7@'-<@1dl&Ùèé9724(*- X @Óê�ë~Æ Z ê ] Î ���$# � Ç X k5Æ 24@c>�/ X ;Aj,-A@1dlÇ X kªÆ
	 V Ö%&
X :1(�24-<@U(*$1&
Ç X ;A; X Ö.-<@1d?&�+^81k�&�/�/*- X @7/µÇ X k.(m$'& >b&�k�-Aj�24(*-<j�& X Ç%Æ �

Æ 	�Z ê ] ë [
Z�[ îxÆ Z ê ]*] &�+,8 Z Æ Z ê ]*]

ë Æ Z ê ]
ê Z�[ îÓÆ Z ê ]m] & - Ç�ê �ë �ba

Z  � !^]

� -0/*( X k�-=fÕ24;A;An V f X 358191(*&Õk?24;Ad�&Õ:'kH2�/*no/*(*&Õ3e/Ï$72áj�&Ø:c&�&�@Óè�91-A(*&Cf�2�j�24;A-A&Õkª24: X 91(E(m$'&e$724@7>b;A-A@1d
X Ç)&�+bfH&�81(*- X @724;%8 X -A@b(g/ a # $1&e&�è�9724(*- X @Ó24: X j�&e-=/?2�(Pn^81-=fÕ24;�&�+o243581;A& V Ç X k � 248';<& W �.&�;<&�2�/*&  
Ö�-A;A;
k�&�(m91k�@ Æ Z ê ]
� Z ê Zg[ î°Æ Z ê ]m]*] Ö.$1&�@í2�/ � &�>È( X >�- ��&�k�&Õ@b(*-024(*&TÆ V 24@7>È$1&�@7f�&Å-=/C24:1;A&Å( X
f X 358191(*&?Æ 	D Z �^] ë [ X @1;Ane2�/�2N;A-<35-A( a ),&�&eó !��4ö Ç X k Ç�91k�(*$1&�k)>b-=/�f�97/�/*- X @



���������
	���
���������� ���������������  ô �

X Ç�(*$1&�$724@7>b;A-<@'d X Çò/*8c&�fH-=24;7f�2�/*&�/ Z (*$1&
/ X ñPf�24;<;A&�>Ø/*8c&�f�-024;A- +�24(*- X @581k X :';<&�3 ] :bnªf X 3Ø8'91(m&�k%24;<d�&�:1kH2
/*no/*(*&�3e/ a

#�2 � -A@1d?Ç�9'k�(m$1&�k�>b&�k�-Aj�24(*-<j�&�/ V Ö%&?fÕ24@�/*&�&i:bn5-A@7>b97f�(*- X @e(*$724(.(m$1& �c(*$�>b&�k�-Aj�24(*-<j�& X Ç%Æ -0/,
� Æ Z ê ],
ê � ë &Õ+^8 Z ú �GÆ Z ê ]m] � � Z Æ Z ê ]*]

Z�[ îxÆ Z ê ]m] � � ��� Ç X k � 	 [ & Z  �  ^]

Ö�$'&Õk�&Ï(m$1&E8 X ;<n^@ X 35-024;=/ � � Z Ê ] /�24(*-=/ Ç�ne(m$'&ik�&�f�91k�k�&�@7f�&�k�&Õ;=24(*- X @
� � ÿ � Z Ê ] ë ú Z � Ê î  �5ú [ ] � � Z Ê ] î Zg[ î Ê ] � 	 � Z Ê ] & Ç X k � 	Û[ � Z  � ô ]

#%$'&�-A@1-<(*-=24;18 X ;An,@ X 3Ø-=24;1-=/ � � Z Ê ] ë [ a #%$'&)j424;<91& X Ç � � Z �^] -0/ Z ú � ] � ��� � � � Ç X k � 	 [ a 
 ;<(*$ X 91d�$
(*$1&i8 X ;An,@ X 35-=24;0/ � � > X @ X (�/*&Õ&�3 ( X :7& � @ X Ö.@C-A@ X (*$1&�k)f X @b(*&Õ+^(g/ V (m$'&Õk�&Ï-0/.2Ø/*-A35-<;=24kµÇ X k�3ª91;=2,

� Æ Z Î # ],
ê � ë ì � % Æ Z Î # ] (% [ îxÆ Z Î # ] ( � � ��� Ç X k � 	 [ & Z  � Y ]

-A@CÖ.$1-0fh$C(*$1&
8 X ;An,@ X 35-=24;0/%ì � V d�-Aj�&�@C:bn

ì � Z Ê ] ë
� ����
��� D

��� �eú [
� ��� Z ú [ ] � Ê � ÿ � & Z  � \^]

f X @b(g24-A@Øf X &�ÜCf�-<&�@b(�/�&�+,81k�&�/�/*&�>?-A@5(m&�k�3e/ X Ç�(m$1&�/*&�f X @c>bñ X kH>b&�k � 91;<&�k�-=24@ª@b913N:7&�kH/�ó  Y ö�a�Ú &.$72áj�&
ì � ÿ � Z Ê ] ë ú Z ! �lú [ ] Ê ì � Z Ê ] î Z Ê î Ê � ] ì 	� Z Ê ] Z  � æ ]

24@7>Uì � Z Ê ] ë Ê a
#�2 � -A@1de; X d,24k�-<(*$13e/ X Ç%: X (*$Ó/*-=>b&�/ X Ç
Æ Î � ë �U24@7>{k�&�24k�kH24@1d�-<@'dØ(*&�k�3e/ V Ö%& X :1(�24-A@�(*$1&

/*-A3Ø8';<- É�f�24(m- X @5(mkH24@c/ Ç X k�3Ô24(*- X @
; X d%Æ Z � ] ëð; X d��Eú�Æ Z � ] & Z  � ç ]

Ö�$'-0fh$Å-=/
j�24;A-=>K24(i;A&�2�/*(�Ç X kE(m$1&581k�-A@7f�-A8724;�:1kH24@cf�$ÅÖ.$1&�@ � . �ba ),&�&Åó ô  4ö Ç X k 2l3 X k�&ªd�&�@1&�kH24;
Ç X k�3ª9';02 a

Ú &5(m91k�@�@ X Ö°( X (*$1&eè�9'&Ù/*(*- X @ X Ç)-A@b(m&�d�kH24(*-<@1dU&�+,81k�&�/�/*- X @7/
f X @b(g24-A@1-A@1dU(m$1&UÆ Ç�91@cfH(*- X @ a
Ñ @Óó Y�ç ö¨V1�Na 0 a ��24@1d�&�k�97/*&�>l(m$1&EÇ X ;A; X Ö.-<@1dN&�+o243581;A&
( X -A;<;A97/*(*kH24(m&?/ X 35&i24(*(m&�3581(�/�( X -A@b(m&�d�kH24(*&
(*$1& � 2áj,-A&�k�ñ )^( X�� &�/�&�è�9724(*- X @7/%-A@C8c24kH243Ø&�(*k�-0f)Ç X k�33�

êlë � Î�� & Z  � "^],
�,
ê ë � � Z  �0[ �^]

� - ��&�k�&�@b(m-=24(*-<@1dN&�è�9724(*- X @ Z  ba "^] Ö�-A(m$Uk�&�/*87&�f�(�( X �5d�-<j�&�/,
ê,
� ë

, �,
� Î � î � Î �

, �,
� & Z  �0[�[ ]



���������
	���
���������� ���������������  ô [

24@7>U/*-<3581;A- Ç�n,-A@1d?97/*-A@1d?&�è�9724(*- X @ Z  ba [ �^] Ö%&i(*$1&�@ X :'(g24-A@,
�, � ë ��Z�� î [ ] Î�� & Z  �0[ !^]

Ö�$'-0fh$C-=/%&�2�/*-A;<n5-A@o(*&�d�kH24(m&�>l( X d�-Aj�&

�Në Z � � ú � î [ ] Î�� î 
 � Z  �0[  ^]

),-A@7f�&3�E-0/µfH;A&�24k�;<nª24@524@b(m-=>b&�k�-<j424(m-Aj�& X ÇOÆ Z ê ]gV ��24@1d�&�k�$72�>N>b-0/�f X j�&�k�&Ù>?2E/*-A3Ø8';<&�(m&�fh$1@1-=è�91&
Ç X k)/*n^3ª: X ;<-=f�-A@b(m&�d�kH24(*- X @ X Ç%Æ Z ê ]ga%Ñ @ X 91k�@ X (g24(*- X @ V

� Æ Z ê ]
,
êUë Z Æ � Z ê ] ú�Æ Z ê ] î [ ] Î�����# � î 

ëíê Z Æ Z ê ] ú [ î [ � Æ Z ê ]*] î 
 �

Z  �0[ ô ]

Ú $'&Õ@ X @1&5(mk�-A&�/?(*$1-0/E(*&�f�$1@'-0èé91& X @ X (m$'&ÕkEÇ�9'@7f�(m- X @7/?f X @b(g24-A@1-A@1dTÆ V�X @'&Ô/*&�&�/?(*$724(?-A(?-0/
k�&�24;<;An?2i/*8c&�fH-=24;1f�$724@'d�& X Ç7j�24k�-=24:1;<& a %µ91(*(m-A@1d Ê ëÛÆ Z ê ]�V / X êeë Ê
Î Ð 24@7>

,
êlë Z Ê î [ ] Î Ð

,
Ê V

Ö%&i/*&�&ÏÇ X k�&�+o243581;A&
(*$724(

� êcÆ Z ê ]
,
ê�ë�� Ê
Î Ð � Ê � Z�[ î Ê ] Î Ð

,
Ê

ë �
�
Z ! Ê ú [ ] Z ! Ê � î [ ] Î � Ð î 


ë �� % Æ Z ê ] ú �� ( % Æ � Z ê ] î �� (òÎ � ���$# � î 
 �

Z  �0[ Y ]

#%$'-0/Ï-0/Ïj�24;A-0>�Ç X k?24;<;µ:1kH24@7f�$'&Ù/ X Ç)Æ V 2�/Ï:bnÅ>b&�É7@1-A(m- X @ �
� Ð Ê
ÎáÐ

�ë � 24( 24@bn�-A@b(m&�k�- X k
8 X -A@b( X Ç
24@bn5:1kH24@7f�$ a

#%$'&?81k X :1;A&Õ3 X Ç�-<@b(*&�d�kH24(m-A@1d5&�+,81k�&�/�/*- X @7/�f X @b(�24-<@'-<@1dlÆ -0/
2l/*87&�f�-024;Lf�2�/*& X Ç�-A@b(m&�d�kH24(*-<@1d
&�+,81k�&�/�/*- X @7/%f X @b(g24-A@1-A@1dª-A@bj�&ÕkH/*&6Ç�91@7f�(m- X @7/ a 0�nU97/*-<@'dª(*$1&i(*&�f�$1@'-0èé91& >�&Ù/�f�k�-A:7&�>U24: X j�& V /*&�j�&�kH24;
2491(*$ X kH/�$72áj�&
k�&�>b-=/�f X j�&�k�&�>5(m$'&�Ç X ;<; X Ö�-A@1d?Ç X k�3N91;025ó Y�Y ö¨a

� � �Q� Z ê ]
,
êUë � � Z � ] ú � � Z � ]

,
� � Z  �0[ \^]

- -A@724;A;<n V @ X (m&%(*$724(L(*$1-=/�(*&�f�$1@'-0èé91&�24;<; X Ö)/G(m$'&���-=/�f�$ª24;Ad X k�-A(m$13 ( X :7&�248'81;<-A&�>E( X >b&�(m&�k�35-<@'&
Ö�$'&Õ(*$1&�k
-A@b(m&�d�kH24;=/)f X @b(�24-<@1-A@1dUÆ 24k�&?&�;A&Õ35&�@b(g24k�n X k
@ X ( a -'X ki24@{-<@b(*k X >b97f�(*- X @�( X (m$1&ª�.-=/�f�$
24;Ad X k�-<(*$13 /*&�&
Ç X k.&Õ+b243581;<&5ó  [ ö�a
�GÞ � Á4Â à Ã����,¿NÂ à ãð½e¿��	� 	GÀ�â1À�å=Ã�¿

Ú &ª$72áj�&Ø/*&�&�@K(*$724(?Æ $72�/Ï(PÖ X :'kH24@7f�$1&�/ X @T(*$1&5k�&�24;L;<-A@1& aNÚ &5$72áj�&Ø24;=/ X /*&Õ&�@ V -A@�(*$1&
>b&�;=2�n5&�è�9724(*- X @7/%&�+o243581;A& V (m$c24()f X 3581;<&�+5j�24;A91&�/�Ç X kEÆ 24k�&
k�&�è�9'-<k�&�> a # $o9c/ V ( X &Õ+^(m&�@7>



���������
	���
���������� ���������������  ô !

−3π

−2π

−π

π

2π

3π

A

A

A

B

B

B

C

C

C

D

D

D

Principal

Branch
Re(p)

Im(p)

��å��Gä�Á�� ��Þ # $1&5kH24@1d�&�/ X Ç�(*$1&5:1kH24@7fh$1&�/ X Ç � ë ; X d � a # $1&5kH24@1d�& X Ç�(*$1&e8'k�-<@7f�-A8724;�:1kH24@7fh$
-=/ªú���� Ñ 3 Z�� ] A � a #%$1&58724-AkH/ X Ç�$1&�2áj,nÅ;A-A@1&�/ V�X @1&Ø/ X ;A-=> V�X @'&Ø>12�/*$1&�> V ( X d�&�(*$1&�kª/*$ X Ö X @1&
: X 91@7>124k�n X Ç�(*$1&.:1kH24@7f�$ a # $1&�/ X ;<-=>?;A-A@1&)/*$ X Ö)/ò(m$724(µ(m$1&.:1kH24@7fh$?-0/�f�; X /*&�>?Ö.$1&�@5(m$1&.: X 9'@7>124k�n
-=/i24818'k X 2�f�$1&�>lÇ�k X 3 :c&�; X Ö a #%$'&ª8 X -<@b(�/ �EV � V 
 V 24@7>�� 24k�&N3Ô248'87&�>{:bn ��ë Î � X @b( X (*$1&f X k�k�&�/*8 X @7>�-<@1dE8 X -<@b(�/%-A@ - -Ad�91k�&  ba #%$1&Ï8724-<k X ÇO$1&�2áj,ne;A-A@1&�/%-A@ - -Ad�91k�&  f X k�k�&Ù/*8 X @7>5@ X (%( X 2
8724-Ak%Ç�k X 3~(*$1-0/_É7d�91k�& V :191(%( X (m$'&i(PÖ X ;<-A@1&�/ X @U&�-<(*$1&�k)/*-=>b& X Ç�2�:1kH24@7f�$ a

Æ ( X (m$'&Cf X 3Ø8';<&�+K81;=24@1& V Ö%&l3ª97/*(ª>b&�É7@'&C24;<; X Ç
(*$1&U:1kH24@7f�$'&Ù/ X Ç?Æ Z � ]�a -'X kª(*$1&�/�2 � & X Ç
f�;024k�-A(Pn V (*$1&?Ç X ;A; X Ö.-<@1dU>b-0/�f�97/�/*- X @U-0/Eè�91-A(*&Ø>b&�(�24-<;A&�> a?Ú &ª:c&�d�-<@T:bnCk�&�f�24;A;<-A@1de(*$1&Ø>�&HÉc@1-<(*- X @ X Ç
(*$1&�:1kH24@cf�$1&�/ X Ç�(*$1&�f X 3581;A&�+i; X d,24k�-A(m$13 V 8724k�(*;<nE( X &�/*(�24:1;<-=/*$ X 9'kO@ X (g24(*- X @e24@7>�8724k�(*;<nE:7&�f�2497/*&
Ö%&
97/*&Ï(m$1&?f X 3581;<&�+5; X d,24k�-<(*$13~;024(*&�k a

Ñ Ç � ëÛ; X d � V (m$'&Õ@ �lë Î � a
Ú &EÇ X ;A; X Ö /*(�24@7>124kH>U97/�24d�&?24@7>�/�2ánC(*$724( �5-=/�-A@Å(*$1&1�4ñ�81;024@'&
24@7> � -0/.-A@C(*$1& � ñ¨8';024@1& a @)@1&?/*&�( X ÇL:1kH24@7fh$1&�/µÇ X k�(m$1&E; X d,24k�-<(*$13~-0/ X :1(�24-A@1&�>e:bn58724k�(*-<(*- X @'-<@1d
(*$1& � ñ�81;=24@1&�Ö�-A(*$�$ X k�- + X @b(�24;7: X 91@7>124k�nN;<-A@1&�/�24( � ë Z ! ��î [ ] ��� V 2�/�/*$ X Ö�@e-A@ - -<d�9'k�& !ba�� 2�f�$
X Ç�(m$1&%k�&�d�- X @7/L/ X >�&HÉc@1&�>E(m$1&�@53e2487/G81k�&�f�-0/*&�;An X @b( X (m$'& �4ñ¨8';024@1&%35-A@b97/ Z ú � & �4ö¨a - 91k�(*$1&�k V -A(L-0/
@1&�24k�;Anª91@1-Aj�&�kH/�24;7( X f X @7/*-=>b&�k�(m$1&E8 X -<@b(�/ X @C(*$1&
: X 91@7>124k�n?:c&�(PÖ%&�&�@C(PÖ X k�&�d�- X @7/�2�/%:c&�; X @'d�-<@1d
( X (m$1&.k�&�d�- X @5:c&Õ; X Öx(m$1&�3 aLÑ @ X (*$1&�k�Ö X kH>1/ V (*$1&�: X 91@7>'24k�ni-=/ �,�*� �,�P��� DN( X (*$1&�k�&�d�- X @N:7&�; X Öx-A( a
#%$'-0/.-=/)/*$ X Ö.@ X @�(*$1&EÉ7d�91k�&E:bnC>bkH2áÖ�-A@1dª( Ö X ;A-A@1&�/�Ç X k
&�2�f�$�: X 91@7>'24k�n	�%25/ X ;<-=>U;<-A@1&?/*$ X Ö�-A@1d
(*$1&
8 X -<@b(�/ X @e(*$1&�: X 91@7>124k�nª24(*(g2�fh$1&�>e( X (*$1&
k�&�d�- X @5:c&�; X Öð(*$1&�3 V 24@7>l2?>12�/*$1&�>N;<-A@1&
/*$ X Ö�-A@1d
8 X -<@b(�/�@'&Õ+^(�( X (*$1&%: X 9'@7>124k�n�:191(G:7&�; X @1d�-<@'d)( X (*$1&�k�&Õd�- X @ª24: X j�&�(m$'&Õ3 a #%$1&�k�&�d�- X @ª/*(*kH2�>1>b;A-A@1d
(*$1& X k�-Ad�-A@ Z ú�� � Ñ 3 Z�� ] A � ] >b&�É7@'&Ù/�(*$1&EkH24@1d�& X Ç�(m$1&E81k�-A@7f�-<8c24;7:1kH24@cf�$ X Ç�(m$1&E; X d,24k�-<(*$13 a

#%$'& �4ñ�81;=24@1&�f X k�k�&Ù/*8 X @7>b-A@1d�( X1- -<d�9'k�& ! -=/�/*$ X Ö.@ª-A@ - -<d�91k�&  ba 
 ;A; X Ç�(*$1&)/ X ;A-0>�: X 9'@7>124k�n
;A-<@1&�/�-A@ - -Ad�91k�& ! 3e248 X @b( X (*$1&Ø/ X ;A-=>�;A-<@1&?k�9'@1@1-A@1de24; X @1dl(m$1&5@1&�d,24(*-<j�&Nk�&�24;ò24+^-0/ V 24@7>Å24;A; X Ç
(*$1&i>12�/*$1&�>5@'&Ù24k�ñ�: X 91@7>124k�n?;A-A@1&�/%3e248 X @b( X (m$'&i>12�/*$1&�>5;A-<@'&�
*97/*(%:c&Õ; X Öí(*$1&i24+^-0/ a #%$1&Ï;<&�(*(m&�kH/� & � & 
 & � Ç�91k�(*$1&�k%-<@c>b-0f�24(*&i(*$1&
d�& X 35&�(mk�n X ÇO(*$1&i3e248 a

#%$'&?@1&�d,24(m-Aj�&?k�&�24;O24+,-=/�-A@Å(*$1&1�4ñ�81;=24@1&i-=/
f�24;A;<&�>�(*$1&?:1kH24@cf�$�fH9'(�Ç X k
(*$1&?; X d,24k�-A(*$13 V 24@7>
(*$1&�;<-A35-<(*-<@'dij�24;A91&���ë � -=/�f�24;A;<&�>5(*$1&�:1kH24@7fh$58 X -A@b( a # $1&�:1kH24@7f�$5f�$ X -=f�&�/�/*$ X Ö�@5-A@ - -Ad�91k�&�/ !
24@7>  f X @bÇ X k�3 ( X (m$'&ik�91;A& X Ç �H�,�é��� ��� ¼ �mR��o���7²µ�0I��
���������A�����¨�0�



���������
	���
���������� ���������������  ô  

A B

CD

Re(z)

Im(z)

��å��Gä�Á�� �GÞ # $1&?:1kH24@7fh$�f�91(.Ç X k � ëí; X d � a # $1&?$1&�2áj,n�/ X ;<-=>e;A-A@1&?-0/.(*$1&?-A3Ô24d�&E91@7>�&Õk �Ôë Î �X Ç�(*$1&Ø/ X ;A-=>U;<-A@1&�/.-<@ - -<d�9'k�& !ba #%$1&ª>12�/*$'&Ù>U;A-A@1&EÇ�k X 3 
 ( X � -0/6(m$1&?-A3e24d�& X Ç�(*$1&Ø/*-A35-<;=24k�;<n
>12�/*$1&�>N;A-<@1&�/µ-<@ - -Ad�91k�& !bV -A@7>b-=f�24(m-A@1dE-<@5(*$1-0/òÉ7d�91k�&.(m$'& X 8c&�@e&�>bd�& X Ç�(m$'&6> X 3Ô24-A@ X Ç � ëx; X d � a
#%$'&�>12�/*$'&Ù>xf�-AkHf�;<&Uk�91@1@1-A@1dTf X 9'@o(*&�kHf�; X f � Ö.-0/*&ÔÇ�k X 3 
 ( X � -=/ª(*$1&�-A3e24d�& X Çi(*$1&Å/*-A35-<;=24k�;<n
>12�/*$1&�>5;A-A@1&�/%-A@ - -Ad�91k�& !bV Ö.-<(*$�fH; X /*91k�&i24( � a

Z �����.] 24k X 91@7>E(*$1&.:1kH24@7f�$?8 X -A@o( V Ö.$1-0fh$?-0/�2�35@1&�3 X @1-=fL81k�-A@7f�-A81;<&�(*$724(Ld�-Aj�&Ù/�/ X 35&%91@1- Ç X k�35-<(Pn
( X fh$ X -0f�&�/.Ç X k
(*$1&N:1kH24@7f�$Åf�91(�/ X Ç�24;<;�(*$1&ª&�;A&�3Ø&�@b(�24k�neÇ�91@cfH(*- X @7/ªóõô�ô ö¨aE� &�k�& V (*$1-=/if X @bj�&�@o(*- X @
>b-=/*(m-A@1d�91-=/*$1&�/�:c&�(PÖ%&�&Õ@�(PÖ X 8 X /�/*-A:1-A;<-A(*-<&�/ V @72435&Õ;AnÅ(*$1&Cfh$ X -=fH& X Ç
24(m(�2�f�$1-A@1d�(*$1&5-<3e24d�& X Ç)(*$1&
: X 91@7>124k�n?-A@5(m$1& � ñ�81;=24@1&�( X (*$1&
( X 8 X k%( X (*$1&�: X (*( X 3 X Ç�(*$1&
:1kH24@cf�$Øf�91(�-A@Ø(*$1&��4ñ�81;=24@1& a #%$1&
81$1kH2�/*& ���,�����P��� ¼ �*R��b� �c²L�=I�� ���������A���b�,�,I -0/6-<@b(*&Õ@c>b&�>U( X f X @oj�&�nU(m$'&ª-=>b&�25(m$c24(i2ef�91k�j�&?-=/�:7&�-A@1d
>bkH2áÖ�@ª24k X 91@c>E(m$1&.:1kH24@7fh$?8 X -A@b( ��ë �bV -A(g/�/*(g24k�(L24@7>�&�@7>?8 X -<@b(�/�:c&Õ-A@1d X @N(m$'&�:1kH24@7fh$ªf�91(�24@7>
>b-=/*(m-A@1d�91-=/*$1&�>Ï:on?(*$1&�f X 9'@o(*&�k�ñPfH; X f � Ö.-0/*&%/*&�@7/*& a #%$1&%-A3e24d�& X ÇQ24@bnª/*97fh$ªfH9'k�j�&�-=/Lf X @o(*-A@o9 X 97/�-A@
(*$1&i;A-A3Ø-A(�2�/%Ö%&E248181k X 2�f�$5-A(g/.&�@7> V 35&�24@1-A@1d?-A@C(*$1-=/�f�2�/*&
(*$1&i8 X /*-A(m-Aj�&i/*-=>b& X ÇL(m$'&
:1kH24@7fh$Cf�91( a
Ñ @ - -Ad�91k�&  bV (*$1&ªf�91k�j�&E-0/�2ef�-AkHfH;A& V Ö.$1-0fh$CÖ%&?(*kH2áj�&ÕkH/*&6Ç�k X 3 
 ( X � V 24@7>U(m$'&Õ@ �.��� &�@7/*91k�&�/
(*$724(�(*$1&E-<3e24d�& X Ç�(m$1-=/�f�-AkHf�;<&E-0/.f�; X /*&�>U24(�(*$1&
-A3Ô24d�& X Ç �¤-A@C(*$1& � ñ�81;024@'& a

#G91k�@1-A@1d5( X (*$1&lÆ Ç�91@cfH(*- X @ V Ö%&ª8'91( Ê ë~Æ Z � ] 24@7> ��ë ÊÏÎ�Ð aNÚ &Ô/*$c24;<;�@ X Ö /*87&�f�- Ç�n
(*$1&5: X 91@c>124k�nÅf�91k�j�&�/�(m$c24(?3Ô24+^-<3e24;A;<nU8724k�(*-<(*- X @�(*$1& Ê ñ�81;024@'&Ø24@7>�É7@7>{(*$1&5-<3e24d�&�/ X Ç�(m$1&�/*&
: X 91@7>124k�nef�91k�j�&�/ V Ö.$1-=f�$�24k�&
(m$'&i:1kH24@cf�$Cf�91(�/.-<@�(*$1& �4ñ¨8';024@1& aLÑ Ç Ê ë

�
î �

�
24@7>?��ëíêNî � � V

(*$1&�@
êlë Î � Z

�
f X /

�
ú
�
/*-<@

�
] & Z ô �0[ ]

�Në Î � Z
�
f X /

�
î
�
/*-<@

�
] � Z ô � !^]

Ú &e/*$ X 91;=>�;A- � &5(*$1&B�4ñ¨8';024@1&N:1kH24@7fh$�f�91( Z / ] Ç X kªÆ ( X :7&e/*-A3Ø-A;=24k
( X (*$724(ÏÇ X k?(m$'&Ø; X d,24k�-A(m$13 V
24@7>U(*$1&�k�&�Ç X k�&?Ö%&ªf X @c/*-0>b&�k�(*$1&?-<3e24d�&�/ X Ç�(*$1&ª@1&�d,24(*-<j�&?k�&�24;>�4ñ 24+^-0/6-<@�(*$1& Ê ñ�81;=24@1& a)Ñ Ç �Uë �
-A@ Z ô a !^] (m$'&Õ@ �

ë � X k
�
ë ú

�
f X (

�
� Z ô �  ^]

Ñ ÇLÇ�9'k�(m$1&�k
�
f X /

�
ú
�
/*-A@

�
� �bV (*$1&�@�(m$'&?-<3e24d�&�/�24k�&?81k�&�f�-=/*&Õ;An5(m$'& ��� �1�,��� F � k�&Ù24;>�4ñP24+,-=/ a ),&�&

- -Ad�91k�&
ô a�Ú &?@b913ª:c&�k%(m$'&?k�&Ù/*9';<(*-<@'dØk�&�d�- X @7/%-A@Å(*$1& Ê ñ�81;=24@1&i2�/�-A@7>b-=f�24(m&�>U-A@�(m$1&EÉcd�91k�& V 24@7>
>b&�@ X (*&i(*$1&
:'kH24@7f�$ X Ç%Æ (�2 � -A@1d5j�24;A91&�/%-A@Ck�&�d�- X @ �l:bnCÆ � Z � ]ga#%$'&6f�91k�j�&ÏÖ�$1-=f�$e/*&�8724kH24(*&Ù/�(*$1&
8'k�-<@7f�-A8724;1:1kH24@cf�$ V Æ?D V Ç�k X 3~(m$'&
:1kH24@7fh$1&�/%Æ � 24@7>�Æ �Q�-=/

�,ú
�
f X (

�
î
�
� �oú�� �

�
� ��� Z ô � ô ]



���������
	���
���������� ���������������  ô�ô

−5π

−4π

−3π

−2π

−π

π

2π

3π

4π

5π

Principal

Branch k=0

Branch k= 1

Branch k= 2

Branch k= −1

Branch k= −2

Re(W)

Im(W)

��å��Gä�Á�� �GÞ #%$1&UkH24@1d�&�/ X Ç
(m$1&�:'kH24@7f�$1&�/ X ÇªÆ Z � ]ga #%$1-=/�É7d�91k�&C> X &�/N@ X (ef X @b(�24-<@xf�; X /*9'k�&
-A@bÇ X k�3e24(m- X @ V Ö�$1-=f�$�-=/Ïd�-<j�&�@Å-A@T(m$'&Ø/*&�8724kH24(*&ª>b&�(g24-A;<&�>�É7d�91k�&�/ X Ç%-<@7>�-<j^-0>b9c24;�:1kH24@7fh$1&�/ ai� 2�f�$
:1kH24@7fh$e-=/%d�-Aj�&Õ@�2N@b913ª:c&�k V (m$'&i81k�-A@7f�-A8724;7:'kH24@7f�$e:c&�-<@'dª@b913ª:c&�k�&�> �ba # $1&
: X 91@7>124k�-A&�/ X Çò(*$1&
:1kH24@7fh$1&�/%24k�&i2�/*n,3581( X (*-0f�( X (m$'& >12�/*$'&Ù>Ô;<-A@1&�/ V Ö�$1-=f�$U24k�&
$ X k�- + X @b(�24;�24(.3ª91;A(*-<81;A&�/ X Ç � a

( X d�&Õ(*$1&�kLÖ.-<(*$�ú [�Z Ö�$'-0fh$?-0/�(*$1&.;<-A35-<(*-<@'d)j424;<91&�24(
�
ë �^]ga # $1&�f�91k�j�&�/*&�8724kH24(*-<@1dEÆ � 24@c>NÆ �Q�-=/�/*-A3Ø8';<n Z ú � & ú [ ö¨a - -<@724;A;An V (*$1&if�91k�j�&�/./*&Õ8c24kH24(m-A@1d?(*$1&ik�&�3e24-A@1-<@'di:1kH24@cf�$1&�/%24k�&

�,ú
�
f X (

�
î
�
� � ! � � � �

�
� Z ! ��î [ ] ��� Ç X k8�eë [ & ! & � � � Z ô � Y ]

#%$'&Ù/*&ªf�91k�j�&�/ V (m$1&N-<@bj�&�kH/*&E-<3e24d�&�/ X Ç_(*$1&?@1&�d,24(*-<j�&?k�&�24;L24+,-=/�91@7>�&Õk�(*$1&ª3e248 Ê ËÍ Ê
Î Ð V
8724k�(*-<(*- X @C(*$1& Ê ñ�81;=24@1& aLÑ (�@1&�&�>1/%( X :7&?/*$ X Ö�@e(*$724(.&Ù2�fh$�8724k�(*-<(*- X @U3e2487/�:1-2
*&�fH(*-Aj�&Õ;An X @b( X (*$1&
�4ñ�81;=24@1& a #%$1-=/�f�24@�:c&
&�/*(g24:1;A-=/*$1&�>e:bne24@�248'87&�24;�( X (*$1& 
 k�d�9135&Õ@b(%81k�-A@7f�-A81;<& V�X k.3 X k�&i/*-<3581;An
:bn?@ X (*-<@1dE(*$724(�(*$1& � 2�f X :1-=24@ X Ç�(*$1&�(mkH24@7/ Ç X k�3e24(*- X @ Z f X @7/*-=>b&�k�&Ù>N2�/�2Ï3e248NÇ�k X 3��e� Í �e� ] -0/
Î � � % Z � î [ ] �bî � � ( V Ö.$1-0fh$ª-=/�@ X @:+�&�k X &�j�&Õk�n^Ö�$1&�k�&%&�+of�&�81(�24(�(*$1&�:'kH24@7f�$?8 X -<@b( a # $1-=/�-<3581;A-A&Ù/Q:bn
(*$1&%-<@bj�&�kH/*&�Ç�91@cfH(*- X @?(m$1& X k�&�3 (m$724(L/*-A3581;<&%f�91k�j�&�/�/*91k�k X 91@7>b-A@bd%(m$'&%:1kH24@7f�$E8 X -<@b( V 248'81k X 2�f�$1-A@1d
(*$1&ª:1kH24@cf�$Åf�91(�Ç�k X 3 X 818 X /*-<(*&Ø/*-=>b&�/ V 3Ô248�( X fH9'k�j�&Ù/)Ç�k X 3 X @1&?-<@bj�&�kH/*&E-<3e24d�& X Ç%(m$1&N:1kH24@7fh$
f�91(�( X 24@ X (*$1&�k%-<@�(*$1& Ê ñ�81;=24@1& a
�
� �ÒÂ1Á�� Þ #%$1&ªf�91k�j�&�/ Z ô a ô ] 24@7> Z ô a Y ] ( X d�&�(m$'&ÕkÏÇ X k�3r2C/*91:c/*&Õ( X Ç_(*$1&ª/ X ñPf�24;<;A&�>�� �b� D ���,�������
����®.� M'M7����I ó "4ö¨V (*$1&�3Ø-=/�/*-A@1d
8724k�(�/�:7&�-A@1d?(*$1&
fH9'k�j�&Ù/�f X k�k�&�/*8 X @7>�-<@1dÏ( X Z ! �Ïú [ ] � � �

�
� ! � � a

#%$c24(
-0/ V (*$1&	��972�>bkH24(*k�-<+ X Ç � -A8181-=2�/Ï-0/�(*$1&591@1- X @ X Ç%(*$1&5-<3e24d�&�/ X Ç�(*$1&ªk�&�24;�24+^-0/Ï91@7>b&�k
(*$1&
j�24k�- X 97/%:'kH24@7f�$1&�/ X Ç%Æ V &�+of�;A97>b-A@1d Z ú � & ú [ ]�a

Æ?D Z � ] -=/)/*8c&�f�-024; V 2�/.-<(.-0/ (m$1& X @1;Ane:1kH24@7fh$eÖ�$'-0fh$�f X @b(g24-A@7/.24@on58724k�( X ÇL(m$1&E8 X /*-<(*-<j�&Ek�&�24;
24+,-=/�-A@e-<(�/�kH24@1d�& V 24@7>52�/�@ X (m&�>58'k�&Õj^- X 9c/*;<n?Ö%&if�24;A;7(*$1-=/L(*$1&
8'k�-<@7f�-A8724;b:1kH24@7fh$ X ÇLÆ Z � ]ga%Ñ (%$72�/
2e/*&�f X @7>bñ X kH>b&�k%:1kH24@7fh$C8 X -A@o(�24(��5ë ú [ � Î f X k�k�&�/*8 X @7>�-<@1dN( X Ê ë ú [ V Ö�$1-=f�$�-A(
/*$724k�&�/%Ö.-<(*$
: X (m$�Æ ��� Z � ] 24@7>�Æ � Z � ]ga Æ?D Z � ] -0/
24@c24;<n^(m-=f524(���ë �bV Ö.-<(*$Tj�24;A91&UÆ3D Z �^] ë �baØÑ (g/Ï:1kH24@7fh$
f�91(�-=/8�����1ú � ��� A ú [ � Î � aµÚ & fh$ X,X /*&
( X f�; X /*&
(*$1&



���������
	���
���������� ���������������  ô,Y

−2 2 4

−π

π

A

B

C

D

Re(W)

Im(W)

��å��Gä�Á���� Þ # $1&
kH24@1d�& X ÇO(*$1&
81k�-A@7f�-A8724;b:1kH24@7f�$ V Æ D Z � ]�a # $1&�$1&�2�j^ne/ X ;<-=>N;<-A@1&
24d,24-<@l-<@7>�-0f�24(*&Ù/
f�; X /*9'k�& a #%$'&%8 X -A@b(g/ �EV � V 
 V 24@c> � 24k�&%(*$1&�-A3e24d�&Ù/ X Ç�(m$'&�f X k�k�&�/*8 X @7>b-A@1d�8 X -A@o(�/G-<@ - -Ad�91k�& \ba
#%$'&�;<-Ad�$b(Ô>'2�/*$1&�>�;<-A@1& � � � ( X (m$'&Åk�-Ad�$o( X Ç (*$1&�-A3e24d�-<@724k�n�24+,-=/5-0/Ô(m$1&{-<3e24d�& X Ç (*$1&
-A3Ô24d�-A@724k�n524+,-=/%-A@ - -Ad�91k�& \ba

A B

CD
Re(z)

Im(z)

��å��Gä�Á���� Þ # $1&?:1kH24@7fh$Åf�91(�Ç X k?Æ?D Z � ]�a # $1&?$1&�2�j^n�/ X ;A-=>�;A-<@1&?-=/�(*$1&ª-A3e24d�&i9'@7>b&�k �Uë ÊÏÎ�Ð
X Ç�(*$1&5$1&�2�j^n�/ X ;A-0>�;<-A@1&5-<@ - -Ad�91k�&5Y V 24@7>T/*-A35-<;=24k�;<nlÇ X k?(*$1&e>12�/*$1&�>�;A-<@'& a # $1&e>12�/*$1&�>Åf�-AkHf�;<&
k�91@1@'-<@1d
f X 91@b(*&ÕkHf�; X f � Ö�-=/*&µÇ�k X 3 
 ( X � -0/�(*$1&.-<3e24d�& X Ç�(m$1&�/*-A35-<;=24k�;Ani>12�/*$1&�>?;A-A@1&%-<@ - -Ad�91k�&_Y V
24@7>l-0/.f�; X /*&�>U24( � a # $1&
:1kH24@cf�$Cf�91(.-0/ ���1�1ú � ��� A ú [ � Î � a

:1kH24@7fh$if�91( X @?(m$'&�( X 8 V / X Æ D Z � ] $72�/Gf X 9'@o(*&�k�ñPfH; X f � Ö.-0/*&�f X @b(*-<@b91-A(Pn Z �.���.] 24k X 9'@7>�(*$1&%:1kH24@7fh$
8 X -<@b( ��ë ú [ � Î a #%$b97/%(*$1&
-A3e24d�& X ÇL(m$'& f�91k�j�& �NëÛú [ � Î î - Î�� "�24k X 91@7>5(*$1&E:1kH24@7f�$58 X -<@b(%-A@
(*$1&1�4ñ�81;024@'& V Ç X kªú�� � � A � V -=/�2ef X @o(*-A@o9 X 97/�f�91k�j�&?-A@�(m$'&?k�&Õd�- X @�;=24:7&�;A;<&�> �ba )^&Õ& - -<d�91k�&?Y
24@7> - -Ad�91k�& \ba

0�&�f�2497/*& X Ç (*$1&{&Õ+^(mkH2�:1kH24@7fh$x8 X -A@b( V Æ ��� 24@7> Æ � &�2�f�$ð$c2�j�&Å2�> X 91:1;A&�:1kH24@7fh$ðf�91( V
���(�cú � ��� A ú [ � Î ��24@c>.��� �7ú � � � A � � a%Ú &ªf�; X /*&E(*$1&?:1kH24@7fh$Cf�91(g/�2�/.:c&HÇ X k�& X @�(*$1&
( X 8 a # $1&?Ç�9'@7f�(m- X @T-0/Ï(m$b97/ �����ÛX @T(*$1&Øf�91(ÏÇ�k X 3r(*$1&5:1kH24@7f�$�8 X -A@o(E24( �Uë �ba #%$1-=/Ef�$ X -=f�&
X Ç_f�; X /*91k�&
-A3Ø8';<-A&�/%(*$724(EÆ �Q� Z � ] -=/%k�&�24;QÇ X k � �Óó ú [ � Î & �^]�a #%$b97/�Æ?D Z � ] 24@7>{Æ ��� Z � ] 24k�&i(*$1&X @1;An�:1kH24@7fh$1&�/ X Ç)Æ (*$724(i(�2 � & X @Tk�&Ù24;µj�24;<9'&Ù/ a ),&�& - -Ad�91k�& æ VE- -<d�91k�&ªç V 24@7> - -Ad�91k�& "ba 
 ;<;
X (*$1&�ki:1kH24@cf�$1&�/ X Ç
Æ $72áj�& X @';<nU(m$'&ª:1kH24@7fh$Åf�91( ��� ��ú � � � A � � V f�; X /*&�> X @Å(*$1&N( X 8{Ç X k
f X 91@b(m&�k�ñPf�; X f � Ö�-=/*&6f X @b(*-<@b91-A(Pn V 24@c>e(*$b97/�24k�&i/*-A35-<;=24k�( X (*$1&i:'kH24@7f�$1&�/ X Ç�(m$1&E; X d,24k�-<(*$13 a



���������
	���
���������� ���������������  ô \

A B C

DEF
Re(z)

Im(z)

��å��Gä�Á���� Þ # $1&ª:'kH24@7f�$�f�91(�Ç X k?Æ � Z � ]gV � �ë �baN� ; X /*91k�&i-=/�-A@7>b-=f�24(m&�>�:bn�2e$'&Ù2áj,n�/ X ;A-0>�;<-A@1& a
-'X k
Æ � Z � ] 24@7>�Æ ��� Z � ]gV (*$1&?>12�/*$1&�>C/*&�35-=fH-AkHf�;<&�/%f�&�@b(mk�&�>U24( �Në ú [ � Î 24k�&
(*$1&i-A3e24d�&�/%91@7>�&Õk
��ë ÊÏÎ�Ð X ÇO(*$1&
f X k�k�&�/*8 X @7>�-<@1dE24kHfÕ/�-A@ - -Ad�91k�&�/�çª24@7> "ba # $1&
>12�/*$1&�>ef�-AkHfH;A&�k�91@1@1-A@1dif X 91@b(*&�k�ñ
f�; X f � Ö�-=/*&�Ç�k X 3 �~( X 
 V f�; X /*&�>e24( 
 V -=/�(m$1&�-A3e24d�& X ÇL2E;<-A@1&�k�91@1@'-<@1dÏÇ�k X 3~(m$'&6f X k�k�&�/*8 X @7>b-A@1d
8 X -<@b(�/ � ( X 
 -A@U&Ù2�fh$ X Ç - -Ad�91k�&�/�çØ24@c> "ba

−6 −4 −2 2

−3π

A

B
C

D E
F

Re(W)

Im(W)

��å��Gä�Á���� Þ � &�(g24-A;=/ X Ç�(*$1&NkH24@1d�& X Ç)Æ �Q� Z � ]�a # $1&Øf�91k�j�&EÇ�k X 3r8 X /*-<(*-Aj�&?-<@bÉc@1-<( n V (*$1k X 91d�$ �iV
( X (*$1&	� f X k�@1&�k�÷�24(NÆ ërú [ -0/Ï(m$'&e-<3e24d�& X Ç �{ë Z ú � & ú [ � Î ö�a # $1&ef�91k�j�&NÇ�k X 3 Æ ë ú [ V
(*$1k X 91d�$ 
 ( X @'&Õd,24(*-Aj�&?-<@bÉc@1-<( nC-=/�(*$1&?-<3e24d�& X Ç �lë ó ú [ � Î & �^]�a #%$b97/ V (*$1&NkH24@1d�& X Ç�Æ ��� Z � ]-A@7f�;<97>�&Ù/68724k�( X Ç%(m$1&5k�&�24;�;<-A@1&N:on�(*$1-=/ifh$ X -=fH& X Ç f�; X /*91k�& a #%$'&ª;A-<d�$b(i/ X ;A-0>�;<-A@1&524@7>�(*$1&5;<-Ad�$b(
>12�/*$1&�>l;<-A@1&�/.(m$c24(6f�91( �%� 24@7>U(m$'&?-<3e24d�-A@724k�ne24+,-=/)24k�&E-A3Ô24d�&�/ X ÇL(m$'&?8 X /*-A(m-Aj�&?k�&�24;�24+,-=/
24@7>
(*$1&i-A3e24d�-<@c24k�nØ24+,-=/%k�&�/*8c&�fH(*-Aj�&Õ;An a

-'X k�24;A;i3N91;A(m-Aj�24;A91&�>xÇ�9'@7f�(m- X @7/ V (*$1&Ó>�-<j^-0/*- X @ X ÇØ(*$1&Óf X 3581;<&�+È81;024@'&�-A@b( X :'kH24@7f�$1&�/l-0/
/ X 35&�Ö�$724(�24k�:1-<(*kH24k�n V 24@7>�&�j�&Õ@{(m$'&?&Õ;A&�35&Õ@b(�24k�neÇ�9'@7f�(m- X @7/�> X @ X (�$72áj�&E91@1-Aj�&ÕkH/�24;A;AnC2�f�fH&�81(*&�>
:1kH24@7fh$1&�/eó ô�ô ö�a #%$1&U:7&�@1&�É7(�/ X Ç X 91k5f�$ X -=f�&Ù/�Ç X k5(*$1&ÅÄ�243N:7&�k�(eÆ Ç�91@7f�(*- X @ð24k�&�2�/�Ç X ;<; X Ö�/ a
��X /*(E-A3Ø8 X k�(�24@o(*;An V (m$1&Uf X -A@7f�-=>b&�@7f�& X Ç)(*$1&5:1kH24@7fh$�f�91(EÇ X k?(*$1&5:1kH24@7fh$Å8 X -<@b(?24( � Ö�-A(m$K(*$1&
f X k�k�&�/*8 X @7>�-<@1d.:1kH24@7fh$ªfH9'(�Ç X kL(*$1&�; X d,24k�-<(*$13°24@7>E(*$1&%Ç¨2�f�(L(*$724(L: X (m$NÇ�91@cfH(*- X @7/L24k�& ���.� n^-<&�;=>
@1-=f�&Ø2�/*n,3581( X (*-0fE&�+,8c24@7/*- X @c/ X Ç_(*$1&N:1kH24@7f�$'&Ù/ X Ç�Æ 24(
: X (m$ � 24@7> Z f X 3581;<&�+ ] -A@bÉ7@1-A(Pn a )^&Ùf�ñ
X @7>b;An V (*$1&�81;02�f�&�35&�@o( X Ç�(m$1&.:1kH24@7fh$Øf�91(�/�-<@5(*$1&�k�&Ù24;c24+,-=/L-A3581;<-A&�/L(*$724(.Æ $72�/ �������)��������� �1�,�P�
I �o
5
U�����*��V 35&�24@1-<@'di(*$724(�&Õ+bf�&Õ8'(�Ç X k%8 X -A@b(g/µ-<@l(m$1&�:1kH24@cf�$ef�91(�Ö%&�$72áj�&
Æ � Z � ] ë Æ ��� Z � ] Ç X k24;A;7-A@b(m&�d�&�kH/:� a ),no/*(*&�3Ô/µ$72áj,-A@1d?2?/*-<d�@1&�> � Z Ç X k%&Õ+b243581;<& V^X @1&�/L-A3581;A&Õ35&�@b(m-A@1d § ¬�¬�¬x±c�P��� D ��� D
¦�£�ºÔó !4ö�] f�24@C&�+^81; X -A(�(*$1-=/�/*n^3Ø35&�(*k�n X @U(*$1&i:'kH24@7f�$Cf�91(�2�/.Ö%&�;A; a

#%$'&
3e24-<@�>bkH2áÖ�:72�f � Ö�-A(m$�(*$1-=/�f�$ X -0f�& X ÇL:1kH24@7fh$1&�/L-=/.(m$c24( X @1&i8c24k�(m-=f�91;024k%&�+^8724@7/*- X @



���������
	���
���������� ���������������  ô æ

−6 −4 −2 2

3π

A
BC

D
E

F

Re(W)

Im(W)

��å��Gä�Á���� Þ � &�(g24-A;0/ X Ç�(*$1&�kH24@1d�& X Ç�Æ � Z � ]ga #%$1&�fH9'k�j�&%872�/�/*-<@'d
(m$'k X 91d�$ � 24@7> 
 -0/ò(m$1&�-A3e24d�&
X Ç�(m$1&�@1&�d,24(*-<j�&.k�&�24;	�4ñP24+,-=/ a ��X (*-=fH&�(*$724(.Æ � Z � ] f X @b(�24-<@7/µ@ X 8c24k�( X Ç�(m$'&�k�&�24;724+,-=/µ-<@5-A(g/µkH24@1d�& V:bnªf�$ X -=f�& X Ç�f�; X /*91k�& a # $1&�;A-<d�$b(L/ X ;A-0>N;A-<@1&.-0/µ(*$1&�-A3e24d�& X Ç�(*$1&�8 X /*-<(*-Aj�&�k�&�24;724+,-=/ V 24@7>N(*$1&�;<-Ad�$b(
>12�/*$1&�>5;A-A@1&�/�24k�&
(*$1&E-<3e24d�& X ÇL(*$1&
-A3Ô24d�-A@724k�n524+,-=/ a

:c&Õ; X Ö V @72435&Õ;An�&�è�9724(*- X @ Z ô aø!�!^]gV -=/
3 X k�&5f X 3581;A-=fÕ24(*&�>{(m$724@T-A(iÖ X 9';0>{:c&Ø- Ç%(m$1&5:1kH24@cf�$�f�91(�/
Ö%&�k�&if�$ X /*&Õ@U2�/ �����bú � � � A ú [ � Î �?24@7>'���1� � A �1� � � a
� � ������7 6�7 ;�� ����� 9E5 � ;=6>5��

# X >b&�j�&�; X 8e(m$'&i2�/*n,3581( X (m-=f�&�+,8c24@7/*- X @c/ X ÇO(*$1&
:1kH24@7fh$1&�/ X Ç%Æ 24(%: X (m$ � 24@c> Z f X 3Ø8';<&�+ ]
-A@bÉ7@1-A(Pn V Ö%&U@ X (*&�(m$724(N-<@x: X (*$ðfÕ2�/*&�/N-A(Ø-=/?(*$1&�&�+,8 X @1&�@b(m-=24;�f�$c24kH2�fH(*&�k X Ç ÊÌËÍ Ê
Î Ð Ö�$1-=f�$
> X 35-A@724(m&�/ V 24@7>E$'&Õ@cfH&µ(m$1&�;A&Ù2�>�-<@1d.(m&�k�3 X Ç7/*97f�$?24@i&�+^8724@7/*- X @iÖ.-<;A;�:7&%/ X 35&LÇ X k�3 X Ç�; X d,24k�-A(m$13 a
Z�� @';<&�/�/ VbX Ç�f X 91kH/*& V (*$1&E81k�-<@cfH-A8724;c:1kH24@7fh$C24( �Në � -=/%:c&�-<@'dØf X @7/*-=>b&�k�&Ù> a ]
Ú &EÖ�k�-A(m&

Ê ë Æ Z � ] ëð; X d��Ïî � & Z ô � \^]
Ö�$'&Õk�&ÏÇ X k �5&�-<(*$1&�k
f�; X /*&E( X��ªX k�;=24k�d�&
Ö%&?&�+,8c&�fH( ��( X :c&?/*3Ô24;A;�k�&�;=24(m-Aj�&E( X ; X d � V 24@7>UÖ.$1&�k�&
Ö%&?24k�&i@ X (
/*8c&�fH- Ç�n,-A@1de24(�(m$'-0/.8 X -<@b(�Ö.$1-=f�$U:1kH24@7f�$ X ÇL(m$'&?; X d,24k�-A(m$'3 Ö%&i-A@b(m&�@7>U( X 97/*& a ),91:'ñ
/*(*-<(*91(*-<@1dN(m$'-0/ &Õ+^81k�&�/�/*- X @U-A@o( X (*$1&i>�&HÉc@1-<@'d?k�&Õ;=24(*- X @lÇ X kEÆ V @72435&�;An ÊÏÎ�Ð ë � V Ö%& X :1(g24-A@

Z ; X d �Ïî � ] � Î � ë�� & Z ô � æ ]
24@7>l$1&�@7f�&

Zg[ î �
; X d�� ] Î � ë

[
; X d�� � Z ô � ç ]

� @7>b&�k�(*$1&?2�/�/*913581(*- X @5(*$724(1�2� ��� ��; X d � ��Ö%&i$c2�j�& Î ��� [ � ; X d � V $1&�@7f�&

� � ; X d [
; X d � & Z ô � "^]

Ö�$'&Õk�&.-<(µ3ª97/*(L:c&)/*(*k�&�/�/*&�>?(*$724(�(*$1&�(PÖ X ; X d,24k�-A(*$13e/�-A@ Z ô aø"^] @1&�&Ù>N@ X (µ:7&�(*$1&
/�243Ø& a��.X Ö%&�j�&�k V
(*$1&Ø/*- +�&Ø2�/�/*913581(*- X @ X @ �T-=/�:c&�/*( /�24(*-0/ Éc&Ù>�:bn�fh$ X,X /*-A@1de(*$1&581k�-A@7f�-<8724;G:1kH24@7fh$UÇ X ki(*$1& X 9'(m&�k
; X d,24k�-<(*$13 -<@ Z ô aø"^]gV / X Ö%&.Ö�-A;<;b3e2 � &%(m$c24(�f�$ X -=f�&�24(L(*$1-0/µ8 X -<@b( a # X &�3581$72�/*- +�&%(m$724(µ(m$1&.:1kH24@7fh$
X ÇL(m$'&i-A@1@1&�k%; X d,24k�-<(*$13~-0/ @ X (�n�&�(�f�$ X /*&�@ V Ö%&
Ö�-A;A;



���������
	���
���������� ���������������  ô,ç

k�&�Ö�k�-A(m& Z ô aø"^] 97/*-A@1dªÄ X de( X >b&�@ X (*&
(*$1&E-<@1@'&Õk%; X d,24k�-A(m$13?�

� � ; X d [
Ä X d � � Z ô �0[ �^]

@�@1&EÇ�91k�(*$1&�k X :7/*&�k�j�24(*- X @{( X 3e2 � &ª$1&�k�&?-=/�(m$c24( / X ; X @1dC2�/EÄ X d �l-0/�@ X (i2e@'&Õd,24(*-Aj�&ªk�&�24;
@b913ª:c&�k�Ö%&�f�24@ªk�&�81;=2�f�&%; X d �

����� �
Ö�-A(m$�úU; X d�Ä X d � a Ä X d �if�24@ X @1;<nE:c&)2�@1&�d,24(*-<j�&%k�&�24;b@b913ª:c&�k

- ÇOÄ X d?-=/�fh$ X /*&�@ª( X :7&�(*$1&�81k�-<@cfH-A8724;^:1kH24@7f�$ X Ç�(m$'&); X d,24k�-A(m$13 24@c>1�E-=/�2E8 X /*-<(*-Aj�&�k�&�24;1@b913ª:c&�k
;A&Ù/�/G(*$724@ [ aL� &�&�81-<@'d)(*$1-=/�-A@ª35-<@c> V (*$1&�@ V Ö%&%@ X Ö 2�>1248'(O>b& 0�k�91-2
*@�÷ø/�24k�d�9135&Õ@b(%ó [�[ V 818 a�! æ `o! ç ö
&�/*(g24:';<-=/*$1-A@1d
(*$1&
2�/*n,3581( X (m-=f.&Õ+^8724@7/*- X @7/GÇ X k%(*$1&�:1kH24@7fh$1&�/ X ÇLÆ 24( � 24@7>N-A@bÉ7@1-A(Pn a Z >�& 0�k�9'- 
*@
f X 358191(*&Ù/G(*$1&�&Õ+^8724@7/*- X @ X @1;An�Ç X k�k�&Ù24;�� Í � V :191(GÖ%&%Ö�-A;<;b/*&Õ&�:c&Õ; X ÖK(m$c24(O(*$1&%35&�(m$ X >E-=/�j424;<-=>
Ç X k)24;A;�:'kH24@7f�$1&�/%24@7>ÔÇ X k � Í � 2�/.Ö%&�;A; a >b&�0�k�91-2
*@�f X 3535&�@o(�/%(*$724(.(m$1&E81k X^X ÇO-=/�3 X >b&�;<;A&�> X @
(*$1&i9c/*9724;78'k X,X Ç X ÇL(*$1&iÄG24d�kH24@1d�& Ñ @bj�&�kH/*- X @e# $1& X k�&Õ3 a ] Ñ (.-0/ -<@b(*&�k�&Ù/*(*-A@1d?(m$c24(�(*$1&i2�/*n,3581( X (*-0f
/*&�k�-<&�/.24k�& V -A@lÇ¨2�fH( V f X @bj�&�k�d�&�@o( a

��X @b(*-<@b91-A@1dÏÇ�k X 3 Z ô a \^] 24@7> Z ô a [ �^]gV Ö.k�-<(*&
Ê ë Ä X d �
úT; X d_Ä X d �6î þ � Z ô �0[�[ ]

@�@�/*91:c/*(m-A(m9'(m-A@1d Z ô a [�[ ] -<@b( X ÊÏÎ�Ð ë��ªÖ%&Ïd�&Õ(
Z Ä X d �
úT; X d%Ä X d ��î þb] Î�� �

Ä X d � ë � � Z ô �0[ !^]

-'X k)f X @bj�&Õ@'-<&�@7f�&
>b&�@ X (*& [ � Ä X d �N:bn � 24@7>e; X d%Ä X d � � Ä X d �N:on 
 V 2�/�>b& 0�k�91-2
*@�> X &�/ a # $1&�@ V
2�/�/*9135-A@1d � �ë � 24@7>UÄ X d�� �ë �bV

Î � � ú [ ú � þ î 
 ë � � Z ô �0[  ^]
#%$'-0/E-=/E&�è�9724(*- X @ Z !ba ô aø\^] -<@�>b& 0�k�91-2
*@ V &�+of�&�81(?(*$724(?Ö%&C24k�&5-<@b(*&�k�81k�&�(m-A@1dU(m$1&U; X d,24k�-<(*$13e/
2�/
:c&Õ-A@1d58 X /�/*-<:1;Ane24@bne:1kH24@7fh$ V 24@7>l$72�j�&E8c&Õk*Ç X k�35&�> X @1;<nU/*-<3581;A- É�fÕ24(*- X @7/�j�24;A-0>lÇ X k
24;A;�:1kH24@7fh$1&�/
X Ç%(m$1&N; X d,24k�-A(*$13 a
Ú &5@ X Ö -Ad�@ X k�&i(*$1&5k�&�;024(*- X @Å(*$724(
&�+,-=/*(g/Ï:c&Õ( Ö%&Õ&�@ � 24@7> 
 V 24@7>{f X @7/*-0>�&Õk
(*$1&�3 2�/�/*3e24;A;�-<@7>�&Õ8c&�@7>b&�@b(_f X 3581;A&�+Ø8c24kH243Ø&�(*&�kH/ a

Ú &%Ö�-A;<;c/*$ X Ö�(m$724(µ(m$1&�k�&.&Õ+^-0/*(�8 X /*-<(*-Aj�&�@b913ª:c&�kH/ 1?24@7> 2%/*97f�$?(*$724(L- Ç � � � ��1?24@7> � 
 ��� 1
(*$1&�@e&�è�9724(*- X @ Z ô a [  ^] $72�/�&�+o2�f�(*;<n X @1&
/ X ;A91(m- X @5-<@l(m$1&
> X 3e24-A@ � þ � ��2 V 24@7>5(*$724(�(m$'-0/%/ X ;A91(*- X @
-=/�24@�24@724;<n^(m-=f6Ç�91@7f�(m- X @ X Çò: X (*$ � 24@7> 
 -A@U(m$1&Ek�&�d�- X @*� � ��� 1 V � 
 ����1 a

Ä�&�( �?:c&i(*$1&E; X Ö%&�k�: X 91@7> X Ç � Î ��� ú [ � X @C(*$1&?fH-AkHf�;<&��
		�4ë � a Z # $1&�k�&i-=/%@ X (m$1-A@1d5/*87&�f�-024;
24: X 91(�(*$1&�@o9'3ª:c&Õk � V $1&�k�& � 24@bn�@o9'3ª:c&Õk�;A&�/�/�(*$724@ ! �NÖ X 91;=>i> X1a��.X Ö%&�j�&�k V (*$1-=/�-=/G(m$1&�@b913ª:c&�k
>b&�0�k�9'- 
*@Cfh$ X /*& a ] #%$1&�@ ��-0/�8 X /*-A(m-Aj�& V 24@7> Î ��� ú [ $72�/ 
*9c/*( X @1&
k X,X (%-A@7/*-=>b&�(m$c24()f�-<kHf�;A& V (m$724(
-=/ V 24(�	Eë �ba�Ñ Ç�Ö%&i@ X ÖÛf�$ X,X /*&
(*$1&
8 X /*-<(*-Aj�&i@b913N:7&�k41Në � � Z ! Z �eî [ ]*]gV (*$1&�@CÖ%&
$c2�j�&

� � 	
ú 
 � A � � � ��	 ��î � 
 ��� �� � Z ô �0[ ô ]
Ç X k � � � � 1 & � 
 ��� 1524@7> �
		�4ë � a # $1-0/�35&�24@7/�(*$724( � Î �
� ú [ � . � � 	�ú 
 � X @e(m$'&if�-<kHf�;A& �
		�4ë � a
#%$b97/ V :on5� X 97f�$ '&�÷ø/�# $1& X k�&�3 ó \ ç V��Õ ba ô !4ö�V &�è�9724(*- X @ Z ô a [  ^] $72�/�&�+o2�f�(*;<n X @'&)k X^X ( Vbþ1V -A@7/*-=>b&�(*$1&
f�-<kHf�;A& a 0�n � 2497f�$bn7÷ø/%#%$'& X k�&�3 V

þ ë [
! ��� � ����� ��� ú Î �
�%ú �

Î �
� ú [ ú � 	�î 

	
,
	 & Z ô �0[ Y ]

Ö�$'&Õk�&Ï(m$1&E-A@o(*&�d�kH24(m- X @Cf X @b( X 9'k�-=/%(�2 � &Õ@U-A@C(*$1&?f X 9'@o(*&�kHf�; X f � Ö.-0/*&E>b-<k�&�f�(*- X @ a



���������
	���
���������� ���������������  ô "

�
� �ÒÂ1Á�� # $1-0/E24;Ak�&Ù2�>�n�&Ù/*(�24:1;A-0/*$'&Ù/6(m$724(ÏÇ X k?24@on�:'kH24@7f�$Tf�$ X -=f�& X Ç�(*$1&ª; X d,24k�-<(*$13 >b&�@ X (*&�>
:bn
Ä X d�-<@ Z ô a [�[ ] Z Ö�$1-=f�$E24;<;,>b- ��&Õk�:bn�3ª9';<(*-<8';<&�/ X Ç ! ��� ] (m$1&�k�&L-=/c&�+o2�f�(*;<n X @1&�@b913ª:c&�k þ �*�
		��� �
/ X (*$724( Ê >b&�É7@1&�>5:bn Z ô a [�[ ] /�24(*-=/ É7&�/ ÊÏÎ Ð ë�� a # $1-0/�&�/*(�24:1;A-0/*$1&�/µ(m$'&
&�+,-=/*(m&�@7f�& X ÇO(*$1&
-A@bÉ7@1-A(*&
@b913ª:c&�k X Ç�k X,X (�/.Æ � Z � ] Z 24(%;A&Ù2�/*(µÇ X k%;=24k�d�& �?24@c>NÇ X k �E@1&�24k +�&Õk Xb]�a # $1-=/L8 X -<@b(�Ö�2�/L@ X (�@ X (*&�>
-A@Òó [�[ ö¨a

�.X Ö Ç X ke&�j�&Õk�n 	 X @ð(*$1&�-A@o(*&�d�kH24(m- X @�8724(m$ V � � 		�^î � 
 ��-=/N;<&�/�/N(*$724@ �� � Î ���iú [ � V / X Ö%&
f�24@x&�+,8724@7>�(*$1&Å>b&�@ X 35-<@c24( X k X Ç
(*$1&C-A@b(m&�d�kH24@7> X Ç Z ô a [ Y ] -A@ð24@ð24:7/ X ;A91(*&Õ;AnK24@7>�91@1- Ç X k�35;<n
f X @bj�&Õk�d�&�@b(�8 X Ö%&�k)/*&�k�-<&�/

[
Î �
� ú [ ú � 	�î 
 ë

��
��� D

��
ï � D

Z Î �
� ú [ ] ��� � ï �Q� 	 � � � 
 ï Z ú [ ] ï 
 ï ÿ �ï � Z ô �0[ \^]

),91:c/*(m-A(m9'(m-A@1d Z ô a [ \^] -A@b( X Z ô a [ Y ] 24@7>�-A@o(*&�d�kH24(m-A@1dT(*&Õk�3 :bnx(*&�k�3 V Ö%& X :1(g24-A@ þ 2�/l(m$1&Å/*9'3
X Çi24@ 24:c/ X ;<91(*&�;<n�f X @bj�&�k�d�&�@b( > X 9':1;<&l8 X Ö%&�kª/*&Õk�-A&�/?-A@ � 24@7> 
 a �.X (m-=f�&C(*$724(e24;A;%(m&�k�3e/?@ X (
f X @b(g24-A@1-A@1d 
 j424@1-0/*$ V :7&�f�2497/*&.(m$1&�f X k�k�&Ù/*8 X @7>b-A@1d.-<@b(*&Õd�kH24@c>1/�24k�&�k�&�d�91;=24k�24( 	Eë �ba #%$1&�k�&�Ç X k�& V
Ö%&
f�24@Ôf X @7f�;A97>b&�(*$724( Z ô a [  ^] $72�/µ&�+o2�f�(*;<n X @1&
/ X ;A91(m- X @ þ /�24(*-0/ Ç�n^-<@'d � þ ��� � V 24@7>5(*$1-=/�/ X ;A91(*- X @
f�24@C:c&EÖ�k�-A(m(*&�@Å2�/

þ ë ��
��� D

��
ï �ò�

� � ï � � 
 ï & Z ô �0[áæ ]

Ö�$'&Õk�&Ï(m$1&�� � ï 24k�&if X @7/*(�24@b(g/ @ X (�>b&�8c&Õ@c>b-<@'d X @ � X k 
 a
�.X ÖÈk�&�(m91k�@l( X (m$1&?/*8c&Ùf�-=24;7j424;<91&�/ X Ç � 24@c> 
 2�/�Ç�9'@7f�(m- X @7/ X Ç � a -1X k �N/*9bÜCf�-<&�@b(m;Anª;=24k�d�& V

Ö%&
$72áj�&(� � ��� 1524@7> � 
 ��� 1 V 24@7>5;A- � &�Ö.-0/*&.Ç X k �N/*9bÜCf�-<&�@b(m;AnØ/*3e24;A; Z (m$1-=/%8 X -A@o(�Ö�2�/�@ X (%@ X (*&�>
-A@�ó [�[ ö�]�a #%$b97/µÖ%&
$72áj�&�&�/*(g24:1;A-=/*$1&�>5(m$c24(%(m$1&6Ç X ;<; X Ö.-<@'d
Ç X k�3N91;02Ïd�-Aj�&Ù/ (m$'&i2�/*n,3581( X (m-=f�/µÇ X k ��R<R
@ X @1ñ�81k�-A@7f�-A8724;1:1kH24@7fh$1&�/ X Ç%Æ : X (m$Å24(.-<@�É7@1-A(Pne24@7>e24( � �

Æ Z � ] ë Ä X d �
úT; X d_Ä X d �6î ��
� � D

��
ï ���

� � ï Z ; X d%Ä X d � ] ï Z Ä X d � ] ��� � ï � Z ô �0[ ç ]

#%$'& f X &�ÜCf�-<&�@b(�/�� � ï f�24@�:c&EÇ X 91@7>U97/*-A@1dN(m$1&ªÄG24d�kH24@1d�& Ñ @bj�&�kH/*- X @�# $1& X k�&Õ3 ó [ !4ö�a)Ñ @Óó [ Y V 818
!�! ç `o!�!�"4ö�V���X 3N(m&�( X :7/*&�k�j�&Ù>l(*$724(
/ X ;<j^-<@1d Z ô a [  ^] Ç X k þ -<@�(*&�k�3Ô/ X Ç 
 -=/�&�èé91-<j424;<&�@b(�( X Éc@7>b-A@1d
(*$1&?-<@bj�&�kH/*& X Ç�(*$1&EÇ�91@cfH(*- X @ [ ú Î � � î � þ1V 24@7>U(*$b97/ X :1(�24-A@1&�> � � ï ë �ï � Z ú [ ]
� � � ÿ ï� ÿ � # V Ö.$1&�k�&� � ÿ ï� ÿ � # -=/�2 ),(*-Ak�;<-A@1dªf�nof�;A&i@b913N:7&�k
ó  Y V ô !4ö¨a

#%$'&i/*&�k�-<&�/%-A@ Z ô a [ ç ]gV :c&�-<@'dÔ24:c/ X ;<91(*&�;<nef X @bj�&�k�d�&Õ@b( V f�24@U:7&Ek�&�24k�kH24@1d�&�>N-<@b( X (*$1&
Ç X k�3

Æ Z � ] ë�� � ú�� � î � �� � î
� � Z ú ! î�� � ]

! � � � î � � % \ ú " � � î ! � � � (\ � � �
î � � % ú [ ! î  �\ � � ú !�! � � � î  � � � ([ ! � � � î��

� � � �� � 
 ��� &
Z ô �0[ "^]

Ö�$'&Õk�&	� � ëðÄ X d �ª24@c>
� � ëÈ; X d�Ä X d � a #%$1-=/�>b-0/*8';02án X Ç�(m$'&)&�+^8724@7/*- X @Ôf X k�k�&�f�(g/�2E(Pn^8 X d�kH2481$'ñ
-=fÕ24;�&�k�k X k.-<@U&�è�9724(*- X @ Z !ba ô a ô ] -A@Òó [�[ ö�a

# X f X 3Ø8';<&�(*&e(m$'-0/N>b&�j�&Õ; X 8135&�@b( V -A( X @1;An�k�&�3e24-A@7/
( X >b&�(m&�k�35-A@1&5Ö�$1-=f�$K:'kH24@7f�$ X ÇiÆ -0/
248181k X +,-A3e24(m&�>5Ö.$1&�@�2�8724k�(*-0f�91;=24k%:1kH24@7fh$ X Ç�Ä X d5-0/.f�$ X /*&�@e-A@ Z ô a [ ç ]�a 




���������
	���
���������� ���������������  Y �

/*(*kH24-<d�$b( Ç X k�Ö�24kH>e24@724;Ano/*-=/ X ÇL(m$'&?-<3e24d�-A@724k�n58724k�(g/ X ÇL(*$1&EÉ7kH/*(�( Ö X (*&�k�3e/ X Ç�(*$1&?/*&Õk�-A&�/ Z ô a [ ç ]gV
Ö�$'-0fh$C-=/�2�/*n^3Ø8'( X (*-0f�24;A;<ne24k�d��6î ! ���5Ç X k
/ X 35& � V n,-A&�;0>'/�(*$1&if X @7f�-=/*&
k�&�/*91;A(

Æ � Z � ] ë�; X d��Ïî ! ��� �?úT; X d Z ; X d ��î ! ��� � ]
î ��
��� D

��
ï �ò�

� � ï ; X d ï Z ; X d ��î ! ��� � ] Z ; X d �Ïî ! ��� � ] ��� � ï � Z ô � !��^]

#%$'-0/e24@c24;<nb/*-0/N97/*&�/5(*$1&�Ç¨2�f�(e(*$724(e(*$1&�:1kH24@cf�$x-A@7>b&�+Ó3e2 � &�/5(*$1&�248'81k X +^-<3e24(*- X @x2�>b-0/�f�k�&�(*&
Ç�91@7f�(*- X @ X Ç-� " -A(�-0/%24;=/ X 2?f X @b(*-<@b9 X 97/OÇ�91@7f�(m- X @ X @e24@bnªd�-Aj�&�@Ø:'kH24@7f�$ V 24@7>N(m$1&�k�&�Ç X k�&
f X @7/*(g24@b( a
#%$b97/ V - Çò-A(�$ X ;0>1/%2�/*n^3581( X (*-=fÕ24;A;AnÔ2�/ � Í � V -A(�$ X ;=>1/�&�j�&�k�n,Ö�$'&Õk�&Ï-<@�(*$1&
k�&�d�- X @ a


 /*-A3Ø-A;=24kO:'91(�8191k�&�;<nEk�&�24;<ñ�j�24;A91&�>?/*&�k�-<&�/�-=/�97/*&�Ç�91;éÇ X kL(*$1&�:1kH24@cf�$5Æ ��� Z ê ] Ç X k�/*3Ô24;A;oê � �ba
Ú &Cf�24@Kd�&�(ª2�k�&�24;Añ¨j424;<91&�>T2�/*n,3581( X (*-0f�Ç X k�3ª9';02ÔÇ�k X 3 (m$1&U24: X j�&5:on{97/*-A@1dC; X d Z ú�ê ] -<@�81;02�f�&
X Ç�Ä X d Z � ] 24@7>�; X d Z úU; X d Z ú)ê ]m] -A@Å81;=2�f�& X Ç%; X d Z Ä X d Z � ]*]�a 
 /*-A3Ø-A;=24ki24k�d�9135&�@o(.( X (*$724(i24: X j�&
24k�k�-Aj�&Ù/G24(�81k�&�fH-=/*&�;<n�&�è�9c24(m- X @ Z ô a [  ^] Ç X k þ1V 24@7>Ï&�/*(g24:';<-=/*$1&�/�&�+,-=/*(*&Õ@cfH&�24@c>?f X @bj�&�k�d�&�@7f�& a 
 d,24-<@ V
(*$1&
f X &�Ülf�-A&�@o(�/ X Ç�(*$1&�&�+,8724@7/*- X @Ø24k�&.&�+o2�f�(m;An5(m$'&6/�2435& a #%$1-=/�/*&�k�-A&�/�-0/µ@ X (�97/*&�Ç�91;^Ç X k_f X 3581;A&�+
êU:c&Ùf�2497/*&Ï(m$1&E:1kH24@7fh$Cf�91(�/ X ÇL(m$'& /*&�k�-A&Ù/%> X @ X (�f X k�k�&�/*8 X @7>5( X (m$ X /*& X Ç_Æ a
* ��� ; ��� ����� 9E5 � ;=6>5�� 9��	6 + 7 7�� � � � 9E5�� ���:6>;=5 7

Ñ Ç�Ö%&i819'( � ë î � ! Z Î �
î [ ] -<@{Æ Î � ë�� V 24@7>e&�+^8724@7>l-<@U8 X Ö%&�kH/ X Ç [ îxÆ V Ö%& X :1(�24-<@

� �
! ú [ ëÛÆ Î � ÿ � ë ú [ î �

� 
 �
� [
Z �ªú [ ] � ú

[
� � � Z�[ îxÆ ] � & Z ô � ! [ ]

24@7>l(m$'&Õ@U(*$1& /*&�k�-A&�/�f�24@C:c&Ek�&Õj�&�k�(*&�>e( X d�-<j�&

Æ Z � ] ë �� �
� D

�
� �

�
ë ú [ î � ú �� � � î ���� � � � î �!� � � Z ô � !�!^]

#%$'-0/N/*&Õk�-A&�/?f X @oj�&�k�d�&�/EÇ X k � � � � � !baÓÑ (5fÕ24@x:c&�f X 35819'(m&�>T( X 24@onK>b&�/*-Ak�&�> X kH>b&�kEÇ�k X 3 (*$1&
Ç X ;A; X Ö�-A@1d?k�&�f�91k�k�&�@7f�&
k�&�;024(*- X @c/
ó [áæ ö �

� � ë
�?ú [
�Eî [

� � � �7�! î ü � �7�ô � ú ü �! ú � � ����?î [ & Z ô � !� ^]

ü � ë
� ����� �G�

� � � � ÿ � � � & ü D
ë ! & ü � ë ú [ & Z ô � ! ô ]

Ö�$'&Õk�& � D
ë ú [ 24@7> � � ë [ a #%$'-0/�k�&�;=24(m- X @ V Ö�$'-0fh$5Ç X ;<; X Ö)/�Ç�k X 3

! � Æ ë+� � �! ú [ � ,
Z�[ îxÆ ]P�, � & Z ô � ! Y ]

24;A; X Ö)/.kH2481-=>�f�24;0f�91;=24(m- X @ X Ç�(m$1&5/*&�k�-<&�/ V 24@7>U81k X j,-=>b&�/�2597/*&�Ç�91;�35&Ù24@c/ X Ç�f�24;0f�91;=24(*-<@1dUÆ @'&Ù24k
(*$1&i:'kH24@7f�$e8 X -A@o( a



���������
	���
���������� ���������������  Y [

-'X kiÆ �Q� Ö%&?(�2 � & � ë ú � ! Z Î �Ïî [ ]�V 81k X j,-=>b&�> Ñ 3 Z � ] 	 �ba -1X k Ñ 3 Z � ] � �bV (m$1-=/
/*&�k�-A&Ù/
Ö�-A(*$i(*$1&�@1&�d,24(m-Aj�&_/�èé9724k�&�k X,X (Gd�-<j�&�/�-A@7/*(*&�2�>
d X^X >E248181k X +,-A3Ô24(*- X @7/bÇ X kµÆ � Z � ]�a #%$'-0/Q-0/QÖ�$724(�Ö%&35&�24@o(�&�24k�;<-A&�k%Ö�$1&�@eÖ%&E/�24-0>5(*$724(%(*$1&
&�+,8c24@7/*- X @U24(%(m$1&Ï:1kH24@7f�$58 X -<@b(�ú [ � Î Ö�2�/%f X 3581;<-=f�24(m&�>
:bn5(m$1&?f�$ X -0f�& X ÇL; X f�24(m- X @7/_Ç X k�(*$1&i:'kH24@7f�$Cf�91(�/ a

#%$'&
k�&�;024(*- X @�:c&�(PÖ%&�&�@ÅÆ ��� 24@c>�Æ D @1&�24k)(*$1&E:1kH24@7fh$e8 X -A@b(%Ö�2�/%-A@bj�&Ù/*(*-Ad,24(m&�>l-<@Óóõô,Y ö :bn
� 24kH243Ô24(�2 V Ö�$ X /*(m97>�-<&�>l(m$1&?f X &�ÜCf�-<&�@b(g/�� � -<@U(*$1&i8 X Ö%&Õk�/*&�k�-A&�/

� ë � î �� � � î � � � � î ����m� � � � î � �!�bë �
��
 �

� � � � & Z ô � !�\^]

:c&Õ-A@1dN(m$1&?/ X ;A91(m- X @e( X

Z�[ î � ] Î ��� ë Z�[ ú � ] Î � & � ë � î�� Z
� � ] � Z ô � ! æ ]

#%$'-0/�8 X Ö%&ÕkE/*&Õk�-A&�/
24k�-=/*&Ù/ V Ç X ki&�+o243581;A& V -A@�(*$1&5/*(m97>�n X Ç_kH24@7> X 3rd�kH2481$7/?ó ô [ V 8724d�&  �!� 4ö�aª� &
(�24:191;=24(m&�>�� � Ç X k � A [ Yª24@7>l81k X j�&�>5(m$c24(

[
� A � � A

[
�
î [ ú [ � �
� Z�[ î [ ��! î � �!�4î [ � � ] � Z ô � ! ç ]

Ñ @ � 2481;A& W �.&�;A&Ù2�/*&  bV (m$1&U:1kH24@7fh$KfH9'(g/ Ç X keÆ 24k�&5(*$ X /*&C>b&�/�f�k�-A:7&�>K24: X j�& a %µk�- X k?( X
� 248';<& W �.&�;<&�2�/*& !bVcX @1;An�(m$'&?k�&Ù24;Añ�j�24;A91&�>U-<@bj�&�kH/*& X Ç�(m$1&Nk�&�24;�Ç�9'@7f�(m- X @

�
ËÍ

�
Î � X @ ó ú [ & � ]

Ö�2�/Ï-<3581;A&�3Ø&�@b(*&Ù> V / X (*$1&eè�9'&Ù/*(*- X @ X Ç�:1kH24@7fh$1&�/)>�-0>T@ X (i24k�-0/*& aeÑ @ � 2481;A& W �.&�;<&�2�/*& !bV (*$1&
:1kH24@7fh$ f�91(�/GÖ%&�k�&�f�$ X /*&�@?( X :7& Z ú � & ú [ � Î ö 24@7> Z � & � ]�V :19'(�(*$1&_/*-A3581;A- É�f�24(*- X @ X Ç7(m$'&_2�/*n^3Ø8'ñ
( X (m-=f
&�+^8724@7/*- X @7/Lk�&�/*91;A(*-<@1dEÇ�k X 3~3 X j,-A@1d?(m$'&
;024(*(*&Õk.:1kH24@7fh$Cf�91(%( X (m$'&i@1&�d,24(*-<j�&Ïk�&Ù24;�24+,-=/%Ö�2�/
f X @7/*-=>b&�k�&Ù>E( X :c&)/*-Ad�@1- É�fÕ24@b(�&�@ X 91d�$N( X f�$724@'d�&%(m$1&�:1kH24@cf�$ªf�91(�/�Ç X k.Æ -A@ � 2481;A& W �.&�;A&Ù2�/*&  ba
� Þ � ä	� �^Á�å=Ã�Â ��½ à Â�� ��¿áå=¿

Ñ @ ó ! æ ö¨V4� 9';<&�k�3e2�>b&µ:1k�-<&�Çb3Ø&�@b(*- X @ X Ç1(*$1&%f X 3581;A&�+�k X,X (�/ X Ç7êlë 1 # Ö�$'&Õ@ 1�-=/�k�&�24; V :191(�(*$1&É7kH/*(�87&�kH/ X @U( X &�+,81;=24-<@U$ X Öí24;A;�j�24;A91&�/�Æ � Z ê ] f X 91;=>5:7&?f�24;0f�91;=24(*&Ù>ÔÇ X k�k�&�24;�êUÖ�2�/%24818724k�&�@b(m;AnÄ '&�35&�kH2�nðó Y [ V Y !4ö�a # $1&�@x-<@Ûó  �\4ö�� 2án�&�/5/*$ X Ö%&�>T$ X Ö~( X Éc@7>Ó24;A;�(*$1&Uj�24;A91&�/5Æ � Z ê ] Ö.$1&�@ðê
-=/ef X 3Ø8';<&�+ V 24@7> $ X Ö ( X : X 91@c>�(m$1&�-Akek�&�24;�8724k�( a Ú k�-<d�$b(N3Ô2�>�&eÇ�91k�(*$1&�ke/*(m9c>b-<&�/ V k�&�8 X k�(m&�>
-A@�ó æ �4ö�V 24@7>N(m$1&�@UÖ�k X (*&
2?f X 3581k�&�$1&�@7/*-Aj�&%87248c&�kió æo[ ö f X @o(�24-A@1-<@'d 2?>b&�(�24-<;A&�>e24;Ad X k�-<(*$13°Ç X k%(*$1&
f�24;0f�91;=24(*- X @ X Ç�24;<;�:1kH24@cf�$1&�/ a

#%$'&K@b9135&Õk�-=f�24;i24@724;Ano/*-=/ X Ç5(m$1&ÈÆ Ç�9'@7f�(m- X @ 3N97/*(U(g2 � &�-<@b( X 2�f�f X 91@b(�(PÖ X f X @b(*&Õ+^(g/!�
É7+^&Ù>N81k�&�f�-=/*- X @N-<3581;A&�3Ø&�@b(�24(m- X @7/ V 24@7> �����4���������*� 8'k�&Ùf�-=/*- X @N-<3581;A&�35&Õ@b(�24(m- X @7/ V (*$1&�;024(*(m&�k�:7&�-A@1d
@1&�&�>b&�>NÇ X k)f X 358191(*&�k_24;Ad�&�:1kH2?/*no/*(*&�3e/%/*97f�$e2�/ � 2481;A& a�Ú &�ÉckH/*(�f X @7/*-0>�&Õk%(*$1&if X @7>�-<(*- X @'-<@1d X Ç
Æ V 24@7>e(*$1&�@�d XªX @U( X &�+b243Ø-A@1&
35&�(*$ X >1/_Ç X k�&�ÜCf�-<&�@b()24818'k X +^-<3e24(*- X @ a

#%$'&i/*(g24@c>124kH>5(*$1& X k�n X Ç�f X @c>b-<(*- X @1-<@'d X ÇOÇ�9'@7f�(m- X @C&�j�24;A9724(*- X @ Z /*&�&i& a d a ó [ \bV 8 a [ ô ö�] d�-Aj�&Ù/
(*$1&i&�+^81k�&�/�/*- X @ 
 ëíê � 	 Z ê ]
� � Z ê ] Ö�$1-=f�$e&�/*(*-<3e24(*&�/%(*$1&
k�&�;024(*-Aj�&
&���&�f�( X @ �Në�� Z ê ]%X Ç�2ª/*3e24;A;
k�&�;024(*-Aj�&if�$724@'d�&
-<@�ê a�� &�k�&E-<(.-0/ &�2�/*ne( X /*&�&
(*$724(%Ç X k8�NëÛÆ Z � ]�V (*$1&?f X @c>b-<(*- X @C@b913N:7&�k 
 -=/


 ë [
[ îxÆ Z � ] � Z Y �0[ ]



���������
	���
���������� ���������������  Y !

#%$'-0/5@b913N:7&�k5(*&Õ;A;=/e97/Ô(m$1&K24818'k X +^-<3e24(*&Ck�&�;=24(m-Aj�&Å&���&Ùf�( X Ç 9'@7f�&Õk�(�24-A@o( nÓ-A@ � a Ú &�/*&�&
-A3Ø35&�>b-=24(m&�;AnK(*$724(�Æ -0/Ô-<;A;<ñPf X @7>b-A(*- X @1&�>�@1&�24ke(*$1&�:1kH24@7fh$Ó8 X -<@b(B�Èë ú [ � Î Z Ç X k�Æ?D V Æ �Q�24@7>UÆ � ]�V Ö�$1&�@�Æ Z � ]�� ú [ a�Ñ @b(m&�k�&�/*(*-<@1d�;An V (*$1&�k�&6248'87&�24kH/�( X :7&
@ X -<;A;<ñPf X @7>b-A(*- X @1-A@1d
@'&Ù24k%(*$1&
/*-A@1d�91;=24k�-<(Pn �Òë � Ç X kª24@bnÅ:'kH24@7f�$ " $ X Ö%&�j�&�k V (m$'-0/E-=/?2Åf X @7/*&�è�9'&Õ@cfH& X Ç6f X @7/*-=>b&�k�-<@1d ���gR��,��� F �
&�k�k X k a

Ú &if�24@e-A@eÇ¨2�f�(�/�2ánª3 X k�&�(m$724@U(*$1&i/*(�24@7>124kH>N(m$'& X k�n5d�-Aj�&�/ aLÑ ÇOÖ%&�$72áj�&i/ X 35&
248181k X +,-A3Ô24ñ
(*- X @U( X Æ Z � ]�V /�2�n��Ê V (*$1&�@�Ö%&if�24@�>b&�É7@'&
(m$'& ���HI*� D �b��R

� ë��ÊÏÎ �Ð ú � � Z Y � !^]

#%$'-0/µk�&�/*-0>b9c24;1-0/�f X 358191(�24:1;<& V (*$ X 91d�$e/ X 35&�&�+,(*kH2E81k�&�fH-=/*- X @ª3e2�nN:7&�@1&�f�&�/�/�24k�n V 8724k�(*-0f�91;=24k�;<n?- Ç
�Ê -0/ ;024k�d�&i24@c>U@1&�24k�(*$1&i-A3e24d�-<@c24k�nØ24+,-=/ a �.X (m&E(m$c24()/*-A@7f�& �6î � ë��ÊÏÎ �Ð V (m$1&�@��Ê ëÛÆ Z �Ïî � ]
&�+o2�f�(*;<n a - 9'k�(m$1&�k V

�Ê ë Æ Z ��î � ] ëÛÆ Z � ] î � � ÿ	�
�

Æ 	 Z 	 ]
,
	 & Z Y �  ^]

Ö�$'&Õk�&?(*$1&?8724(*$ X Ç%-A@o(*&�d�kH24(m- X @�-A@Å(*$1&ª/*&�f X @c>�&�è�9724(*- X @�> X &Ù/6@ X (
fHk X /�/�24@bnU:1kH24@7f�$Åf�91( a
Ú &
&�3581$72�/*- +Õ&%(*$724(�Ö%&�$72�j�&%&�+b2�fH(%&�èé9724;<-A(Pn?$1&�k�& �ðX 91k�248'81k X +^-<3e24(*- X @
�Ê -=/L(*$1&�&�+o2�f�(%j�24;A91& X ÇLÆÇ X kØ2{/*;<-Ad�$b(m;AnK>b- ��&�k�&�@b( 24k�d�9135&�@b( V Ö.$1&�k�&e(*$1&C:c2�f � Ö�24kH>Ò&Õk�k X k?-=/ 
*9c/*( � a # $1&�@ V 97/*& X Ç6(*$1&
Ç�91@7>'243Ø&�@b(�24;7(*$1& X k�&�3 X Ç�f�24;0f�91;A97/ Z X k V -<@�(*$1&Ek�&Ù24;Añ�j�24k�-=24:1;<&EfÕ2�/*& V (m$1& � &�24@ W 24;A91&?#%$1& X k�&�3 ]
2�/�24: X j�&�d�-Aj�&�/L97/�24@5&�+o2�f�(�&�+^81k�&�/�/*- X @�Ç X k%(m$1& Ç X k�Ö�24kH>?&�k�k X k V 2�/LÖ%&�;A; aLÑ Ç�Ö%&)f�24@NÉ7@7>52i/*-A3581;A&
: X 91@7>ÔÇ X k1� Æ 	 Z � ] �,Ö%&ÏÖ�-A;<;G(m$1&�@U$72áj�&i2?d X^X >lÇ X k�Ö�24kH>5&�k�k X k ���,��� D a

# X É7@7>x/*97fh$ð2T: X 9'@7> V Ö%&UÉ7kH/*(ª; X,X�� 24(5(*$1&�k�&�24;)f�2�/*& aÛÑ (e-=/ X :oj^- X 9c/?Ç�k X 3 Z  ba !^]�V�X k
Ç�k X 3 (*$1&5d�kH2481$ X Ç
Æ Z ê ]�V (m$724(NÆ 	 Z ê ] � [ - Ç)ê*. �bae� &�@7f�&5Ö%&Øf�24@Ó/�2án�-<3535&�>b-=24(m&�;An�(m$724(
Æ Z ê ] ú��Ê ë Æ 	 Z êeî � � ] � Z Ç X kª/ X 3Ø& � A � A [ ] -=/E: X 9'@7>b&�>{-<@T3e24d�@1-A(m97>�&ª:bn�� � � V Ö�$1-=f�$
81k X j,-=>b&�/i2�j�&�k�nÒf X @bj�&�@1-A&Õ@b(?24@7>Kf X 358191(�24:1;A&Ø&�k�k X k?: X 91@7> Z -A(ª-=/Ej�&Õk�nT8c&�/�/*-<35-=/*(m-=f V (m$ X 9'd�$ V
Ç X k5j�&�k�nÓ;=24k�d�& � ]�a #%$1-=/5/*91d�d�&�/*(g/�&Õ+b2435-<@1-A@1d{(m$1&�k�&�d�- X @x-<@x(*$1&?�4ñ�81;024@'&CÖ.$1&�k�&ÅÆ 	 Z � ] $72�/
3e24d�@1-A(m97>�& [ aµÚ &i(*$b97/%819'(

Æ 	 Z � ] ë [
Zg[ îxÆ ] Î �

ë Î �
� Z Y � ô ]

24@7>l@ X Öí(*k�n5( X É7@c>e(*$1&?fH9'k�j�& X k)f�91k�j�&�/�-A@C(*$1& �4ñ¨8';024@1&ÏÖ�$1-=f�$�/�24(m-=/ Ç�n5(m$c24(�&�è�9724(*- X @ a
# X > X (m$'-0/ V Ö%&�É7kH/*(%3 X >�- Ç�ne24@7>l(m$'&Õ@�/ X ;Aj�&
&�è�9724(*- X @ Z Y a ô ] &�+o2�f�(*;<n V 2�/�Ç X ;A; X Ö)/ a�Ú &?f X @'ñ

/*-=>b&�kO(*$1&%3 X k�&%d�&�@1&�kH24;of�2�/*&%Ö�$'&Õk�&%Ö%&%Ö.-0/*$?( X É7@c>?(*$1&�f�91k�j�&�/�Ö.$1&�k�&�Æ 	 Z � ] $72�/�3e24d�@1-A(m9c>b& � �
Æ 	 Z � ] ë [

Z Æ Z � ] î [ ] Î ��� � �
ë ��Î �
� � Z Y � Y ]

Ñ @bj�&�k�( V 24@c>e(*$1&�@C3N91;A(m-A81;Anª: X (m$Å/*-=>b&�/�:bn Î 24@c>e@ X (*-=fH&E(*$724(

[ î�Æ Z � ] ëÛÆ Z � ��� Î � �
� ] Z Y � \^]

Z Ç X k I���
U� :1kH24@cf�$ X Ç%Æ ] 24@7>l97/*&���ë Æ Î � ( X d�&Õ(

�?ë � �Q� Î � ��� � [ ú [
Æ Z � ��� Î � ��� ] � � Z Y � æ ]



���������
	���
���������� ���������������  Y  

#%$'-0/�d�-Aj�&�/�97/�24@U&�+o2�f�(�24@7>5j�&�k�nN-<@b(*&Õk�&�/*(*-<@'di&�+,8'k�&Ù/�/*- X @NÇ X k%(m$'&
; X f�24(m- X @ X Ç�(*$1&if�91k�j�&�/�Ö.$1&�k�&
� Æ 	 Z � ] �Gë � a @)@'&Øf�24@K/*&Õ&5-A353Ø&�>b-=24(*&Õ;An�(*$724(
(*$1&efH9'k�j�&Ù/6Ç X kNÆ � Z � ] 24k�&Ø(*$1&5/�243Ø&52�/
(*$ X /*&Ç X keÆ ��� Z � ]gV :on{97/*-A@1d�(m$'&e@1&�24kØf X @�
*91d,24(*&C/*n^3Ø35&�(*k�nÅk�&�;024(*- X @ Æ � Z � ] ërÆ ��� Z � ] Z /*&�&?)^&Ùf�ñ
(*- X @Tô ]�a - 91k�(m$'&Õk V /*-A@7f�&ª(*$1&53e24d�@1-<(*97>b& X Ç
Æ � Z � ] -A@7f�k�&�2�/*&�/
2�/ �{-<@7f�k�&�2�/*&�/ V Ö%&Ø/*&�&N(m$724(ÏÇ X k;=24k�d�& �Å(*$1&5fH9'k�j�&ª-A@Å(*$1&B�4ñ¨8';024@1&?-=/Ïk�&Ù24;A;An�2U/*3e24;<;�3 X >b- É�f�24(*- X @ X Ç_(*$1&Øf�-AkHf�;<& X Ç_kH2�>b-A97/ � ���
f�&�@o(*k�&�> X @C(*$1&?:1kH24@cf�$e8 X -<@b( �Në �ba # $b97/�Ç X k.;024k�d�& � X @1&?/*&Õ&�/ (m$724(�&�/�/*&�@b(m-=24;<;An5(m$'&EÇ X k�Ö�24kH>
&�k�k X k�-=/�;A&Ù/�/�(*$724@ [ � (m-A35&�/�(m$1&�k�&�/*-=>b9724;1- Ç ��-0/ X 91(�/*-=>b&
2?fH-AkHf�;<& X Ç�kH2�>b-<9c/ [ � [ � f�&�@b(mk�&�> X @e(*$1&
X k�-Ad�-<@ a

#%$'-0/Nd�-Aj�&Ù/Ô97/e2�f X 3581;A&�(m&�&�k�k X ke24@724;Ano/*-=/ V :c&Ùf�2497/*&Å2áÖ�2ánTÇ�k X 3 (m$'&Å:1kH24@7fh$x8 X -A@b(g/NÖ%&
f�24@T: X 91@c>TÆ 	 Z � ] 24@7>�(*$b97/
f X 358191(*&Ø2l: X 9'@7> X @Å(*$1&NÇ X k�Ö�24kH>U&Õk�k X k6Ç�k X 3 (*$1&Øf X 358191(�24:1;A&
:72�f � Ö�24kH>Ï&Õk�k X k aG��X Ö%&�j�&�k V (*$1&%24: X j�&�24@724;Ano/*-=/�-=/G@ X (�(m&�k�k�-A:1;<nÏ81kH2�f�(m-=f�24;,- Ç V Ç X k�&�+o243581;A& V Ö%&_24k�&
24(
24;<;�f�; X /*&i( X (*$1&E:1kH24@7f�$U8 X -<@b( �5ë ú [ � Î 24@7>UÖ.-0/*$U( X f X 3Ø8'91(m&�Æ3D Z � ]�V Æ �Q� Z � ]_X kEÆ � Z � ]�aÑ @x(*$1&�/*&�f�2�/*&�/ V (*$ X 91d�$ V Ö%&l3Ô2ánK97/*&l(m$1&�/*&�k�-<&�/�&Õ+^8724@7/*- X @ Z ô aø!�!^] Ö�$'-0fh$Ó-=/Nj�24;<-=>�@1&�24kª(*$1&
:1kH24@7fh$e8 X -<@b(%-A(g/*&�; Ç VbX k %L2�> '&E248181k X +,-A3Ô24@b(�/L:c2�/*&Ù> X @U(m$724(�/*&�k�-<&�/ a

#%$'&ik�&�/*-=>b9724; � X Ç_248'81k X +^-<3e24(*- X @c/�:72�/*&�> X @ �T(*&�k�3Ô/ X Ç Z ô aø!�!^] -0/ � Z � � ÿ � ]�a #%$b97/ Ç X k��
f�; X /*&N&�@ X 91d�$Å( X (*$1&ª:1kH24@cf�$Å8 X -A@o( V (*$1&Ø/*3e24;A;<@'&Ù/�/ X Ç�(*$1&ªk�&�/*-=>b9724;�-A(g/*&�; Ç f X 3587&�@7/�24(*&�/
/ X 35&�ñ
Ö�$c24(?Ç X k5(m$'&�243581;A- É�fÕ24(*- X @ X Ç
(*$1&UÇ X k�Ö�24kH>T&�k�k X kØ>b9'&C( X -<;A;<ñPf X @7>b-A(*- X @1-A@1d�@1&�24kN(m$724(58 X -<@b( a
-'X k)/*-A3Ø8';<-=f�-<(PnNÖ%& 24:c24@7> X @ �g�������i���,��� D I Ç X k �g���������HI����<
U�,� �HI�V 24@7>l3Ô2 � &E(*$1-0/.f X 3Ø8c&�@7/�24(*- X @
81k�&�f�-0/*& a

� è�9724(*- X @ Z ô a !�!^] -A3Ø8';<-A&�/�(m$c24(�@1&�24k%(*$1&�:1kH24@7fh$ª8 X -<@b(%Æ 	D Z � ] ë Z�[ ú !��� � î � Z � � ]*] , � � , � a
�.X Ö � � ë ! Z Î �Eî [ ]gV / X

, � � , �5ë Î � � a #%$'-0/.-A3Ø8';<-A&�/%(*$724(EÆ 	D Z � ] ë � Z�[ � � ] @1&�24k�(*$1&?:1kH24@7fh$
8 X -<@b( a #%$b97/�- ÇòÖ%&E24k�&i24(m(*&�3581(m-A@1dN( X f�24;0f�91;=24(*&?Æ?D Z � D ] 24@7> � D
ë � ! Z Î �!D.î [ ] -=/�/*3e24;A; V 24@7>
Ç�91k�(*$1&�k%Ö%&
$72áj�&
24@e&�/*(m-A3e24(m&
Ö.-<(*$Uk�&Ù/*-=>b9724; � Z�� �D ] :bnª(�2 � -A@1d �iú [ (*&�k�3e/�-<@e(*$1&i/*&�k�-A&�/%24: X 91(
(*$1&i:'kH24@7f�$e8 X -A@o( V (m$1&�@�(*$1&ÏÇ X k�Ö�24kH>5&�k�k X k%-0/.fH;A&�24k�;<n
� Z � � �Q�D ]�a

-'X k)>b&�É7@1-A(*&Õ@'&Ù/�/ V /*91818 X /*&iÖ%&?(�2 � & Ê ë ú [ î � D ú �� � � a #%$1&�@�(*$1&?k�&�/*-0>b9c24;�-=/�d�-Aj�&�@�:bn
� ëÛú [�[ � �D � Z æ ! Î ] î�� Z�� �D ]�V 24@7>l(m$'&�Ç X k�Ö�24kH>5&�k�k X k�-=/

Æ3D Z � D ] ú�Æ?D Z�� D�î � ] ë ú � � � ÿ	�
� � Æ 	D Z 	 ]

,
	Eë [�[

æ ! � �D î�� Z � �D ] � Z Y � ç ]

�.X (m-=f�&�(*$724(�(m$'-0/L24d�k�&�&�/ V 2�/G-<(L/*$ X 91;=> V Ö�-A(m$5/*-<3581;Anif X 358724k�-<@'d Ê Ö�-A(*$Ø2�$1-Ad�$1&�k�ñ X kH>b&�k�2�f�fH9'kH24(m&
-A@1-<(*-=24;O248181k X +,-A3e24(m- X @ a #%$b97/ Ö%&?; X /*& X @1& X kH>�&Õk X Ç_2�f�f�91kH2�f�n X Ç�(m$'&Ø/*&�k�-<&�/�248181k X +,-A3e24(m- X @e-A@
d X -A@1d?Ç�k X 3 (*$1&
k�&�/*-=>b9724;c( X (*$1&ÏÇ X k�Ö�24kH>5&�k�k X k a

Ú &ª(*91k�@Å@ X Ö ( X 81kH2�f�(*-0f�24;�35&Õ(*$ X >1/.Ç X k?f X 35819'(m-A@1de24;<;µ(m$1&N:1kH24@7fh$1&�/ X Ç�Æ Z � ]�a?Ú &Ø24k�&
-A@o(*&�k�&�/*(m&�>�-<@ð/*97fh$Óf X 358191(�24(m- X @7/?-A@x24@ð24k�:1-<(*kH24k�nÅ8'k�&Ùf�-=/*- X @xf X @b(m&�+,( V 24@7>x/ X Ö%&lÇ X f�97/ X 91k
24(*(m&�@b(m- X @ X @T35&�(m$ X >1/ÏÖ�$1-=f�$K24k�&5&�2�/*-<;AnÅ/�f�24;<&�>{( X $1-Ad�$1&�ki2�f�fH9'kH2�fHn a ),-<@cfH&lÆ -=/E24@K-<@bj�&�kH/*&
Ç�91@7f�(*- X @ V -<(�-=/L@724(*91kH24;1( X f X @7/*-=>b&�kLk X,X (*ñ�É7@7>b-A@1d
35&�(m$ X >1/�/*97f�$52�/ � &ÕÖ.( X @G÷ /µ35&Õ(*$ X > V Ö.$1-=f�$5-0/
2e/*&�f X @7>bñ X kH>b&�k%35&�(m$ X > a -'X k)d�&�@1&�kH24;Gk X,X (*ñ�Éc@7>b-A@1dª81k X :';<&�3e/ V (m$'&Õk�&E-=/�;<-A(*(m;A&?( X :7&?d,24-A@1&�>U:bn
f X @7/*-=>b&�k�-<@1dE$1-Ad�$1&�k X kH>b&�k%35&�(m$ X >1/ V :7&�f�2497/*&
(*$1&?f X /*( X Çµf X 358191(*-A@1d?(m$'&ik�&�è�9'-0/*-A(m&E>b&�k�-<j�24(*-Aj�&Ù/
:c&Ùf X 35&�/.81k X $1-A:1-<(*-Aj�& a%�.X Ö%&Õj�&�k V Ç X k�(*$1&EÇ�91@7f�(*- X @Åê ËÍ ê Î # (*$1-=/.-0/ @ X (�(m$1&?f�2�/*& V :c&�f�2497/*&i(*$1&
�c(*$Å>b&�k�-<j�24(*-Aj�&?-0/8
*97/*( Z êNî�� ] Î # V Ö�$1-=f�$�-=/ X :1(�24-<@724:';<&i24(�(*$1&?f X /*( X Ç X @1& Z f X 3581;A&�+ ] × X 24(*-<@1d8 X -<@b(%3ª9';<(*-<8';<-=f�24(m- X @ X 8c&ÕkH24(*- X @ V,X @cfH&E(*$1&ij424;<91& X Ç Î # $c2�/%:c&Õ&�@�f X 3Ø8'91(m&�> a



���������
	���
���������� ���������������  Y4ô

Ñ @ª2�j424k�-024:1;A&�81k�&�fH-=/*- X @i&�@bj,-Ak X @135&�@o(�(*$1&�k�&�-0/L24@ X (m$1&�k�j�&�k�ni/*-Ad�@1- É�fÕ24@b(cÇ�&�24(*91k�& X Ç7-A(m&�kH24(*-<j�&
k X,X ( É7@7>�&ÕkH/!��d�-<j�&�@x24@ �c(*$ X kH>�&Õk?35&�(*$ X > VµX @7f�&Cf X @bj�&Õk�d�&�@7f�&5:c&Õd�-A@7/ V (*$1&e@b913N:7&�k X ÇÏ>�-<d�-A(g/
f X k�k�&�fH(E24(i/*(m&�8 ��-=/Ïk X 91d�$1;An �T(*-A3Ø&�/Ï(m$'&ª@b913ª:c&�k�Ö�$1-=f�${Ö%&Õk�&ªf X k�k�&�f�(i24(i/*(*&�8 Z �eú [ ]gV 24@7>
(*$1-0/Ï35&�24@7/
(*$724(E- Ç�(*$1&5j�24;A91& X Ç�(m$'&Øk X^X (i-=/E( X :7&ef X 358191(*&Ù>{( X

,
>b-Ad�-A(g/ X Ç�81k�&�f�-0/*- X @ V (*$1&�@

X @1;Ani(*$1&.;02�/*(�-A(m&�kH24(*- X @N@1&�&Ù>�:7&�f X 3Ø8'91(m&�>�( X
,
>�-<d�-A(g/ V Ö.$1-<;A&%(*$1&�8c&�@o9';<(*-<3e24(*&%-<(*&�kH24(m- X @Øf�24@N:7&

f X 358191(*&Ù>l( X
,
� �T>b-<d�-A(�/ V (m$1&E-A(m&�kH24(*- X @U:7&�Ç X k�&E(m$c24(�( X

,
� ���i>�-<d�-A(g/ V 24@c>C/ X5X @ a - 91k�(*$1&�k�3 X k�& V

- Çò/*(*&Õ8 Z �iú [ ] -0/.f X 35819'(m&�>N( X
,
� �Q� >b-Ad�-<(�/ V (m$1&�@U( XNX :1(�24-<@e(*$1& ��(m$e&�/*(*-<3e24(*& X ÇO(*$1&
k X^X ( V (*$1&f X k�k�&�fH(*- X @�(m&�k�3r( X :7&ª2�>'>b&�>U@1&�&Ù> X @1;AnC:c&ªf X 3Ø8'91(m&�>U( X Z �Uú [ ]

,
� ��� >b-Ad�-<(�/ V /*-A@7f�&?(m$'&EÉ7kH/*(,

� �Q� >b-<d�-A(�/�Ö.-<;A;�@ X ():c&?2á��&�f�(m&�>�:onU(*$1-0/�f X k�k�&�f�(m- X @�(m&�k�3 V 24@c>U(m$1&?/*913 Ö�-A;<;G(m$'&Õ@�:c&ªf X k�k�&�fH(
( X �

,
� �Q� >b-Ad�-<(�/ a # $1-0/Ï24@724;<nb/*-0/.-=/
/*-A3Ø-A;=24k�( X (*$724(�-<@xó \�\4ö�V 24@7>�Ö%&?k�&�3e24k � (*$724(
(*$1&ªk�&�/*-=>b9724;-A@�(*$1& � &�Ö�( X @1ñ�;<- � &ª35&�(m$ X >T3N97/*(�:7&ef�24k�&�Ç�91;<;AnÅf X 358191(*&Ù>{( X &�@7/*9'k�&ª(*$1&ef X k�k�&�f�(*- X @{(m&�k�3 -0/

2�f�f�91kH24(m& a
# X &�/*(m-A3e24(m&%(*$1&�f X /*( X Ç�/*9cf�$ª2
/�fh$1&�3Ø& V /*91818 X /*&%f X @bj�&�k�d�&�@7f�&�:c&�d�-<@c/�Ö�-A(m$52 [ >b-<d�-A(L2�f�fH9'ñ

kH24(*&%-<@1-A(*-024;^d�91&�/�/ aE-'X kL24@ �c(m$ X kH>b&�kò/�fh$1&�35&_24@7>ÏÇ X k�2�k X,X (L>b&�/*-Ak�&Ù>Ï( X
,
>b-Ad�-<(�/ V 248181k X +,-A3Ô24(*&�;<n

; X d �
,
-A(*&ÕkH24(*- X @7/EÖ�-A;<;�:c&ek�&�è�91-Ak�&�> V Ö.-<(*$�(m$1&l81k�&�fH-=/*- X @�-A@7f�k�&�2�/*-<@'dC:bn�2�Ç¨2�f�( X k X Ç �ð24(?&�2�f�$

-A(m&�kH24(*- X @ V 24@7>53N97f�$ X Ç�(m$1&ÏÖ X k � 24(%(*$1& �b(*$e-A(m&�kH24(*- X @�f�24@e:7&EfÕ24k�k�-A&�> X 91(�24( Z �5ú [ ] � �U(*-<35&�/
(*$1&efH9'k�k�&Õ@b(�Ö X k � -A@1de8'k�&Ùf�-=/*- X @ a #%$1&�k�&N-0/Ï(m$b97/E2l(mkH2�>b&�ñ X �Ó:c&�(PÖ%&�&Õ@T(*$1&e/�2�j^-<@'d,/�k�&�24;<- +�&Ù>�:bn
(*$1&?k�&�>b97f�&�>�81k�&�f�-0/*- X @Uk�&Ùèé91-Ak�&Ù>lÇ X kÏ-<@b(*&Õk�35&�>b-=24(m&?f X 358191(�24(m- X @7/ V Ö.$1-=f�$Å24k�&?$1-Ad�$1&�k.Ç X k); X Ö%&Õk
X kH>b&�k�/�fh$1&�3Ø&�/ Z /*-A@7f�& � � Z �Ïî [ ] . Z �Eú [ ]
� �5Ç X k�8 X /*-A(*-<j�&�-A@o(*&�d�&�k � ]gV 24@7>N(*$1&
/�2�j^-<@1d,/òk�&Ù24;A- +Õ&�>
:bn�(m$'&Øk�&�>b9cfH(*- X @�-A@T(m$'&ª( X (g24;�@b913ª:c&�k X Ç�-<(*&�kH24(m- X @7/�k�&�èé91-<k�&�>{:bn�$1-Ad�$1&�k X kH>b&�k /�fh$1&�35&Ù/ aNÑ @
d�&�@1&�kH24; V (m$1&N$1-Ad�$1&�kif X /*(g/
2�/�/ X f�-024(*&�>ÅÖ.-<(*$T(m$'&Øf X 358191(�24(m- X @ X Ç%$1-Ad�$1&�k X kH>b&�ki>b&�k�-Aj�24(m-Aj�&�/.Ç X k
$1-Ad�$1&�k X kH>b&�k�35&�(m$ X >1/ 3ª97/*(%24;0/ X :7&?f X @7/*-=>b&�k�&Ù> a

Ú &5k�&Õ(*91k�@{( X (*$1&C/*8c&�fH- É�f�81k X :1;A&Õ3 24(E$724@7> V (*$724( X Ç)f X 35819'(m-A@1dC2Uj�24;A91& X Ç
Æ � Z � ] Ç X k24k�:1-A(mkH24k�n�-A@o(*&�d�&�k � 24@7> f X 3581;<&�+�� a #O2 � -<@'dKÇ�91;A;i2�>bj424@o(�24d�& X Çª(*$1&{Ç�&�24(m9'k�&Ù/ X Çª-A(m&�kH24(*-<j�&
k X,X ( É7@7>�&ÕkH/ X 91(m;A-A@1&�>ª24: X j�& V Ö%&)f X 358724k�&�>?(*$1&�&HÜCf�-A&Õ@cfHn X Ç�(*$1k�&�&)35&�(*$ X >1/ V @72435&Õ;An V Z�[ ] � &�Ö�ñ
( X @�÷ /Ï35&�(m$ X > V Z !^]
� 24;<;A&�n7÷ø/E3Ø&�(*$ X > Z /*&�&Ø& a d a ó [ ö�]�V Ö.$1-=f�$T-0/E2U(*$1-<kH>�ñ X kH>�&Õk�35&�(m$ X > V 24@c> Z  ^]
(*$1&?Ç X 91k�(*$1ñ X kH>b&�k�35&Õ(*$ X >�>�&Ù/�f�k�-A:7&�>�-<@xó  ��4ö Z 2�/Ï8191:1;A-0/*$'&Ù> V (*$1-0/Ï;=2�/*()35&�(*$ X >{&�j�24;A9724(m&�/ X @1;An
(*$1&
81k�-A@7f�-<8c24;1:1kH24@7fh$ X Ç�Æ 24(%8 X /*-A(m-Aj�&�k�&Ù24;�24k�d�9135&�@b(g/ V :'91(�-A(%&�2�/*-<;Anª&�+^(m&�@7>1/ ( X 24;<;c:1kH24@7fh$1&�/
24@7>�( X 24;<;�f X 3581;A&�+�24k�d�9'3Ø&�@b(�/ ]ga #%$1&N3Ø&�(*$ X >'/�Ö%&�k�&ªf X >b&�>{97/*-<@'d � 2481;A& W �.&�;A&Ù2�/*&  bV 24@7>
(*$1& f X 358724k�-=/ X @7/µÖ%&Õk�&E> X @1& X @Å2 �
�%� Z 
 ;A81$72 ]_ �������� ç ��� ) a:-1X k%(*$1&E8191k�8 X /*&Ù/ X Ç�f X 358724k�-A@1d
35&�(m$ X >1/ V (*$1&i-A@1-A(m-=24;�d�91&�/�/�24;Ad X k�-A(m$13~-=/%@ X (�/*-<d�@'- É�f�24@b( V / X ; X @1d52�/.(m$1&?/�2435& X @1&
-=/%9c/*&Ù>ÔÇ X k
24;A;135&Õ(*$ X >1/ a #%$1&�k�&�/*91;A(g/µ/*$ X Ö%&�>Nè�91-A(m&
f X @7/*-=/*(m&�@b(*;<n?(*$724(�3Ø&�(*$ X > Z !^] -0/�(*$1& X 81(*-<3e24;b35&�(m$ X >
-A@�(*$1-=/E&�@oj^-<k X @'3Ø&�@b( V Ö.-<(*$K35&�(m$ X > Z  ^] d�&�@1&�kH24;<;AnÅ/*&�f X @7>{:7&�/*(?24@7>{3Ø&�(*$ X > Zg[ ] 97/*9724;A;<n�(*$1&
/*; X Ö%&�/*( a # $1&�/*&ªkH24@ � -<@1d,/6Ö%&Õk�&5f X @7/*-0/*(*&�@b(i2�f�k X /�/
2UÖ�-=>b&ªkH24@'d�& X Ç�81k�&�f�-0/*- X @7/ V :1kH24@7fh$1&�/
24@7>
24k�d�9135&�@b(g/ V -A@7f�;A97>b-A@1dC8'k�-<@7f�-A8724;L:1kH24@cf�$Å&�j�24;A9724(*- X @c/?24(?8 X /*-A(m-Aj�&5k�&�24;_24k�d�9135&�@b(g/ Z Ç X k?Ö�$1-=f�$
(*$1&ª&�@b(m-Ak�&ªf X 358191(�24(m- X @Å-A@bj X ;<j�&�/.k�&�24;ò24k�-A(*$135&Õ(*-=f X @1;<n ]ga # $1&ªkH24@ � -<@'d,/�Ö%&�k�&ª24;=/ X f X @7/*-=/*(m&�@b(
Ö�-A(*$C(*$ X /*& X :1(g24-A@1&�> X @ X (*$1&�k�81;=24( Ç X k�3Ô/ a

Ñ (�/*$ X 9';0>N:c&
@ X (*&Ù>Ô(m$724(%-A@�ó  ��4ö�- k�-A(�/�f�$ ������R � fh$ X /*&�( X 97/*&
2?ô�(*$ X kH>b&�k%35&Õ(*$ X >5:7&�f�2497/*&
(*$1&�nÅÖ%&�k�&5-<@b(*&Õk�&�/*(*&�>�-A@ X :1(�24-<@1-A@1dC24@�24;<d X k�-A(m$'3r(m$724(?f X 91;=>Åk�&�(*91k�@ \ É7d�91k�&52�fÕf�91kH2�f�n�Ö.-<(*$

*97/*( X @1&�24818';<-=f�24(m- X @ X Ç�(*$1&%35&�(m$ X > V 24@c>?f X @c/*&Ùèé91&�@b(m;Ani(*$1&�nEÇ X f�97/�/*&�>E3N97f�$ X Ç7(*$1&�-Ak�24(m(*&�@b(m- X @
X @�(*$1&?-<@'-<(*-024;Gd�91&�/�/�24;<d X k�-A(m$'3 a #%$1&�n�24;0/ X 81k X j,-=>b&�>C2Ô$on^:1k�-=>  kH> � ô�(*$ X kH>b&�k�35&Õ(*$ X >UÖ�$1-=f�$
f X 91;=> X :1(�24-A@C3e2�f�$'-<@1&
2�f�f�91kH2�f�n X @�2 �_� �í\������



���������
	���
���������� ���������������  Y�Y

Ö�-A(*$ª(PÖ X -A(m&�kH24(*- X @7/ a�Ñ (�Ö X 91;=>
3e2 � &%/*&�@7/*&�( X -A@7f X k�8 X kH24(*&L(*$1&�-<kµÖ X k � -<@b( X 2%Ç¨2�/*( V ; X Ö�81k�&�fH-=/*- X @
� 248';<&E&�j�24;<9c24( X k�Ç X k�Æ3D Z ê ]�V ú [ � Î A ê V 24@7>{Æ ��� Z ê ]�V ú [ � Î1A ê � �bV :'91(�(m$724(�$72�/6@ X (�n�&Õ(
:c&Õ&�@T> X @1& a 
 81k X 
*&Ùf�(�( X >b&�j�&�; X 8�25k X 91(*-A@1&
Ç X kÏ(m$1&5/*-<@'d�;<&?24@7>�> X 91:';<&?81k�&�f�-=/*- X @U&�j�24;<9c24(m- X @
X Ç�24;<; X ÇL(*$1&
:1kH24@cf�$1&�/ X Ç%Æ 24(�k�&�24;�24@7>Uf X 3Ø8';<&�+e24k�d�9135&�@o(�/�-=/�f�91k�k�&�@b(m;Anª91@c>b&�k%Ö�2�n a

-'X k%(m$1&NÆ Ç�91@7f�(*- X @ V1� 24;A;A&Õnc÷ /.35&�(m$ X >l(g2 � &�/.(m$'&�Ç X k�3

Ê � ÿ � ë Ê � ú Ê � Î�Ð�� ú �

Î Ð�� Z Ê � î [ ] ú Z Ê � î !^] Z Ê � Î Ð�� ú � ]
! Ê � î !

� Z Y � "^]

Ñ @T(*$1& � 2481;A&?-<3581;A&�35&Õ@b(�24(m- X @ V (*$1&5-<@1-A(*-024;�d�91&�/�/Ï-0/
>�&Õ(*&�k�35-<@1&�>{2�/�Ç X ;A; X Ö)/ a�-1X kE3 X /*(624k�d�9'ñ
35&�@o(�/ � V 2?/*9bÜCfH-A&�@b(m;Anª2�f�fH9'kH24(m&�j�24;A91&�-0/�d�-Aj�&�@e:bn 
*97/*(%(*$1&.É7kH/*(L(PÖ X (*&�k�3Ô/ X Ç�(*$1&
2�/*n,3581( X (*-0f
&�+,8724@c/*- X @ Z ô a [ ç ]gaµÚ $1&�@�f X 35819'(m-A@1dª24@bn X Ç�Æ3D Z � ]�V Æ ��� Z � ]�X k�Æ � Z � ] Ç X k �?@'&Ù24k%(*$1&E:1kH24@7fh$
8 X -<@b(
24(ªú [ � Î V (*$1&EÉ7kH/*(�(PÖ X (*&�k�3Ô/ X Ç_(*$1&ª/*&�k�-<&�/ Z ô aø!�!^] f�24@Å:c&ª97/*&�> Z Ö�-A(m$T(*$1&Ø24818'k X 81k�-024(*&
f�$c24@1d�&�/ X Ç /*-Ad�@Ó-A@x(*$1&�f�2�/*& X Ç?Æ ��� 24@7> Æ � ]�axÚ $1&�@ f X 35819'(m-A@1dKÆ D Z � ] @'&Ù24k �bV 2 %L2�> '&
248181k X +,-A3e24@b(�f�24@�:7&E97/*&�> Z � 248';<&E97/*&�/�2 Z  bV !^] ñ %L2�> '&i24818'k X +^-<3e24@b( ]�a - -A@724;A;<n V Ö�$'&Õ@�f X 358191(*ñ
-A@1dTÆ ��� Z � ] Ç X k1��@1&�24k?:19'(i@ X (E( X,X @'&Ù24k?&�-A(m$'&Õk X Ç�(m$'&Ø:'kH24@7f�$T8 X -<@b(�/ �UX keú [ � Î 2�/*-A3581;A&
kH24(*- X @724;L24818'k X +^-<3e24(*- X @U( X Æ �Q� /*$ X 91;=>U:c&Ø9c/*&Ù> V 2�/)Ç X k /*97fh$&�l@1&�-<(*$1&�k
(*$1&Ø2�/*n^3581( X (*-=f?&�+,ñ
8724@7/*- X @Å@ X ki(*$1&e/*&�k�-<&�/Ï&Õ+^8724@7/*- X @K24(Øú [ � Î -=/
j�&�k�n�2�f�f�91kH24(*& a 
 /*-<35-A;024kÏk�&Õ3e24k � $ X ;=>1/�(*k�91&
Ç X k5Æ � a3-'X kE(m$1&5-A3581;<&�35&�@b(g24(*- X @{-<@ � 2481;A& V (*$1&e248181k X +,-A3e24(m&N: X 91@c>124k�-<&�/ X Ç�(*$1&�/*&5k�&�d�- X @7/
Ö%&�k�&i>b&�(*&Õk�35-A@1&�>5&�3581-<k�-=f�24;<;An a
� Þ � â à Ã ��ä�ãOå à ���
� �KÂ1Á���¿

Ú &ª$72áj�&ªf X ;<;A&�f�(m&�>T$1&�k�&?3e24@bn�2áj�24-A;024:';<&Nk�&Ù/*9';<(�/ X @�(*$1&5Ä�243ª:c&�k�(?Æ Ç�91@cfH(*- X @ V Ç X k?f X @'ñ
j�&�@1-A&Õ@b(?k�&�Ç�&�k�&�@7f�& a�Ú &U$72�j�&l81k�&�/*&Õ@b(*&�>Ó/ X 35& X Ç
(*$1&C$'-0/*( X k�n X Ç Æ 24@7>x/ X 35&e&�+o243581;A&�/ X Ç
248181;A-=fÕ24(*- X @7/ " Ö%&?$72áj�&i81k�&�/*&�@b(m&�>l@1&�ÖÛk�&�/*91;A(g/ X @�(*$1&?@b9135&Õk�-=f�24;�24@c24;<nb/*-0/ V 2�/*n,3581( X (m-=fi24@c24;<n^ñ
/*-=/ V 24@7>ª/*n^3ª: X ;<-=f%f�24;0f�91;A97/ X Ç�(*$1-0/òÇ�91@7f�(*- X @ a 
 @5-<358 X k�(g24@b(�8724k�( X Ç�(*$1-0/ò872487&�k�-0/ X 91k�8'k X 8 X /�24;
X Ç_2e/*(�24@7>124kH>l@ X (�24(m- X @�Ç X k
24;A;�(m$1&?:'kH24@7f�$1&�/ X Ç�Æ -A@Å(*$1&ªf X 3581;<&�+e8';024@1& Z 24@7> V ;<- � &�Ö�-=/*& V Ç X k
(*$1&�k�&Õ;=24(*&Ù>Ô(mk�&�&�Ç�91@cfH(*- X @ � Z ê ]m]�a � 2435&�/%24k�&�-<358 X k�(g24@b( a # $1&
Ä�243N:7&�k�(.Æ Ç�91@cfH(*- X @e$72�/µ:7&�&�@
Ö�-=>b&�;An?97/*&�>?-A@Ø3e24@bnÏÉ7&�;0>1/ V :19'(L:7&�f�2497/*& X ÇQ>b- ��&Õk�-A@1d
@ X (g24(*- X @524@7>N(m$'&)24:7/*&�@7f�& X ÇO2E/*(g24@7>'24kH>
@72435& V 2áÖ�24k�&Õ@'&Ù/�/ X Ç_(*$1&NÇ�91@7f�(*- X @{Ö�2�/�@ X (i2�/Ï$1-Ad�$�2�/�-A(i/*$ X 9';0>�$72�j�&?:c&�&�@ a ),-A@7f�&?(m$'&ª8191:'ñ
;A-0f�24(*- X @ X Ç�(*$1-0/6872487&�k?2�/i2U(*&�f�$1@'-0f�24;�k�&�8 X k�(i24@c>�/*-A@7f�&ª(*$1&N8191:1;A-0f�24(*- X @ X Ç ó ! [ ö�V 3e24@bn�3 X k�&
248181;A-=fÕ24(*- X @7/�$72áj�&
:7&�&�@Uk�&Ùf X d�@1- +�&�> a

½eÃ � à â�� ���^ã � � � � à ÀÙ¿ Þ

 j�&Õk�nE;=24k�d�&�@b913N:7&�k X Ç187& X 81;A&%k�&�/*8 X @c>b&�>
( X (m$1&%8'91:1;A-0f�24(*- X @ X Ç7(*$1-0/G87248c&�kO2�/�2�(*&�f�$1@1-=f�24;

k�&�8 X k�( V 24@7>NÖ%&�24k�&�j�&�k�n?d�kH24(m&�Ç�91;�Ç X k�(*$1&�-<k�f X @b(*k�-<:'91(m- X @7/ V Ö�$'-0fh$ª$72áj�&)/*91:c/*(g24@b(*-024;A;<nÏ-<3581k X j�&�>
(*$1&5Ö X k �7aeÚ &e24k�&ª&�/*8c&�fH-=24;A;<n{-<@7>�&Õ:'(m&�>T( X 
 @7>bk:'& � &�f � 24@7> � &�j,-A;<;A&e� X :1-<@c/ X @�Ç X k?8 X -<@b(*-<@1d
X 91(.(m$1&Ef X @'@1&�fH(*- X @C( X >b&�;02án,ñP>b- ��&�k�&�@b(m-=24;c&Ùèé9724(*- X @7/ a



���������
	���
���������� ���������������  Y \

0�k�91@ X )o24;Aj,nl8 X -A@b(m&�> X 91(.(m$724(�(*$1&ªf X &�ÜCf�-<&�@b(g/ X Ç�(*$1&ª2�/*n^3Ø8'( X (*-0fE/*&�k�-<&�/_Ç X kiÆ Ö%&�k�& � @ X Ö�@
-A@ f�; X /*&Ù>ÒÇ X k�3 V 24@7>�d,2áj�&e97/?(*$1&Uk�&�Ç�&Õk�&�@7f�&e( X���X 3N(m&�(�÷ /�Ö X k �7aK�ca 0 X k�Ö%&�-<@�8 X -A@b(m&�> X 9'(Ø2
f X @1@1&�f�(m- X @ð:c&�(PÖ%&�&�@ Z  ba [�[ ] 24@7>x(*$1&TÄ�&�d�&�@7>bk�&Å#GkH24@7/ Ç X k�3 ó ô ö�a #%$1&(
*&Õ(*ñ�Ç�91&�;
81k X :1;A&�3 Ö�2�/
f X 353ª91@1-=f�24(m&�>{( X 97/E:bn � -=f�$c24&Õ; � 243581kH24(*$ V Ö�-A(m$Óf X 3535&�@o(�24k�n�:bn � 24kH24;=> � 24@7f�$1&�ñ
@�;0/*&�@ a
Ú &�(*$724@ �N� a ñ �)a � X (g2Ï24@7> �?a Ä X &�:�Ç X k_>b-=/�f�97/�/*- X @7/ V 24@7>?Ö%&%(*$724@ � %µk X Ç aL�?a���ab� &�k�:7&�k�Ç X kµ$1-0/
$1&�;A8Å-A@Å(*kH24@7/*;024(*-A@1d Z Ç�k X 3r(m$1&5Ä�24(*-<@ ] 8724k�(�/ X Ç � 91;<&�k�÷ø/�87248c&�kØó ! ç ö#"�X (*$1&�k
8724k�(�/ X Ç%(m$1&N87248c&Õk
Ö%&�k�&C(*kH24@7/*;=24(m&�>�:bn � 24(m( � 2áj,-=/ X @ a - -A@724;<;An V Ö%&C(*$724@ � � 24(m$724;A-A& ),-<@cfH;=24-Ak V Ö�$ X (*kH24@7/*;=24(m&�>
Ä�243N:7&�k�(�÷ /����R�� �1� Ç�k X 3 (m$1& - k�&�@7fh$ a

#%$'-0/ÏÖ X k � Ö�2�/i/*9'818 X k�(*&�>{-<@T8724k�(
:bn{(m$1& � 24(*91kH24; )bfH-A&�@7f�&Ø24@7> � @1d�-A@1&�&Õk�-A@1d��.&Ù/*&�24kHfh$
��X 9'@7f�-<; X Ç � 24@72�>12N24@7>l(m$1& Ñ @bÇ X k�3e24(*- X @U#�&�fh$1@ X ; X d�nØ�.&�/*&Ù24kHfh$ ��X 9'@7f�-<; X Ç @�@o(�24k�- X1a

�
��� �,Á � à Ã �,¿
ó [ öN�?a 
 ;A&�Ç�&�;0> V�� @)@E(*$1&_f X @bj�&�k�d�&�@7f�& X Ç � 24;A;A&Õnc÷ /Q35&Õ(*$ X >�� V 
 35&�k a�� 24(*$ a���X @b(*$1;<n V � � Zg[ " ç [ ]

Y  ��á` Y  �\ba
ó !4ö 
 35&Õk�-=f�24@ � 24(m- X @724;4),(g24@c>124kH>1/ Ñ @7/*(*-A(m91(*& ��Ñ @7/*(*-<(*91(*& X Ç � ;A&�f�(mk�-=f�24;)24@7> � ;A&�f�(mk X @1-=f � @1d�-Añ

@1&�&�kH/!� § ¬�¬�¬ ±7�P��� D ��� D ����� ¥ �A�����*�	��R����,���<��� ¼�
 ���A��� B �������'
C�����¨��� 
 � ) Ñ ��ÑP����� )^(g> æ Y4ô�ñ
[ " ç�Y V:� &�Ö
� X k �7V [ " ç�Y a

ó  4öE�7aø�?a 
 @7>b&�kH/ X @ V § ������� D �1���������{�P����RA� �,����Vb kH> � > aAV1� f � kH2�Ö.ñ � -A;<; V � &�Ö�� X k �7V [ " ç "ba
ó ô öEW?a Ñha 
 k�@ X ;0> V1SÒ�,���Q�g
U�,���¨����R�SÒ�Ù����� D I������NJ�R���I�I*�¨����R�ST���P�����'�¨��I�V ),81k�-A@1d�&�k�ñ W &Õk�;=24d V [ " æ ç a
ó Y ö?Ñ�a �Ea 0%2 � &�ki24@7>?% a �7a ��-A818 X @ V�����X @bj�&�k�d�&�@7f�& X Ç�-A@bÉ7@1-A(*&i&�+,8 X @1&�@b(m-=24;=/�� V 
 @1@ a�
 f�2�> a )of�- a

- &Õ@'@ a )^&Õk a 
�Ñ%� 24(m$ a � Z�[ " ç  ^] [áæ "á` [ ç \ba
ó \4ö?Ñ�a �Ea 0%2 � &�k 24@7> % a �7a �.-<8'8 X @ V�� 
 @ X (*& X @Kf X 3581;<&�+�-A(m&�kH24(*- X @�� V 
 3Ø&�k a�� 24(*$ a���X @b(m$1;An V

� � Zg[ " ç�Y ] Y � [ ` Y � ô a
ó æ ö?�?a 
Ea 0%24k�k�n V^�7a ñ�� a %L24k�;=24@1d�& V,�?a �)a )o24@7>�&Õk%24@7> ��a )^-<j�248';024@ V�� 
 f�;02�/�/ X ÇO&�+o2�f�(�/ X ;A91(*- X @7/

Ç X k)�.-=f�$724kH>'/�÷�&�è�9724(*- X @�� Vb�7a1� no>bk X ; X d�n V Ý � � Z�[ "�"� ^]_!�"á` ô \ba
ó ç ö � a �.a 0�&�;A;<3e24@Û24@7> �ªa Ä a6��X,X�� & V � ������������������R ¼�� ���G�g���������C¬��,�b�,�������7I�V 
 f�2�>b&�3Ø-=f %µk�&�/�/ V

[ "�\� ba
ó "4öEÚ aø�Ea 0�&�n�&Õk Z &�> a ]�VLJ�«?J�±7� ��� D ��� D SÒ�,���Q�g
U�,���¨����R%­c�o�4R��HI�Vb! ç4(*$ � > a [ " ç æ a
ó [ �4öN�)a Ú a 0 X kHfh$724kH>b( V�� � &�:c&�k
&�-<@1&ª>�&Õk Ñ @b(m&�k�8 X ;024(*- X @U&�@b(g/*81k�&�fh$1&�@7>b& � 24kH/*(*&�;<;A91@1de>b&�k � ;<-A35ñ

-A@724(m- X @7/*ñP�.&�/*91;<(�24@b(m&�� V4�7a k�&�-<@1&
24@1d�&�Ö�24@7>�(m& � 24(m$ a � � Z�[ ç \��^] [�[�[ ` [ ! [ a
ó [�[ ö �Ea �?a >b& 0�k�91-2
*@ V B I �b
ªM��P�,���¨��ST������� D I%�A� B ����R ��I*�=I4V:��X k�(*$1ñ �.X ;<;=24@7> V [ "�\ [ a
ó [ !4öN�)ac� 24kH24(m$ '& X > X k�n V�­G�������*�Å�����G�������������cI.���L�UJL��
NM7R�� ���Q�������o�4R���Vc� $1&�;=/*&�2 V [ " Y4ô a
ó [  4ö 
EaG� 2án,;A&Õn V�� 
 (m$'& X k�&�3 X @{(mk�&�&�/�� V �)9724k�(*&�k�;<n �,X 9'k�@724; X Ç � 24(*$1&�3e24(m-=f�/ V @�+�Ç X kH> )^&Õk�-A&�/ V

� � Zg[ ç�ç "^]� æ \á`o æ ç a
ó [ ô ö 0 a Ú a�� $724k V1�Na @ ac� &�>1>�&Ù/ Vc�?aø�iaQ�)X @'@1&�( V 0 a Ä a Ä�& X @1d Vc�Ka 0 a1��X @724d,24@�24@7> ) aø�KabÚ 24(m( V

­��Q�)ST��M7R����x	������7��� �1�)«Ï�h�������������)SÒ��������R¨V ),81k�-A@1d�&�k�ñ W &�k�;024d V [ "�" [ a
ó [ Y ö Ä ac��X 3ª(*&�( V BiD'F ������� D Jµ��
��4�A���,� �����¨��I4V,�?a �.&Õ-=>b&�; V [ " æ ô a
ó [ \4ö ) aø�?a���X @b(m&ª24@7> �)a >b&10 X^X k V�¬µR��g
U�����P���*��¡i�é
C����������R B ����R ��I*�=I�Vc kH> � > a<V�� f � kH2�Ö.ñ � -A;A; V

[ " ç �ba
ó [áæ ö?�?ac��X 8187&�kH/*35-A(m$ V 81k�-Aj�24(*&if X 3Ø3N91@1-=f�24(m- X @ a
ó [ ç ö � a ��a^��X k�;A&Ù/�/ V��*Ú $724(�d X^X >e24k�&.@b9135&Õk�-=f�24;1/*-<3N91;024(*- X @7/ X ÇOf�$72 X (*-0f.>bn,@c243Ø-=f�24;1/*no/*(*&Õ3e/ ��� V

��X 35819'(m&�kH/ � 24(*$ a 
 8181;A-=f a � � Z�[ "�" ô ] [ � æ ñ [ ! [ a
ó [ "4ö � a ��a1��X k�;<&�/�/ Vb¬�I�I�����������R�SÒ��M7R��,V ),81k�-A@1d�&�k�ñ W &�k�;024d [ "�" ô a



���������
	���
���������� ���������������  Y æ

ó !��4ö � a ��ab��X k�;A&�/�/%24@7> �?a �7a^� &���k�&�n V �*Ú &�;<; VoÑ ( Ñ /*@�÷ ( �)91-A(*&6# $724( ),-A3581;<&�� V ) Ñ*� ) 
)� 0�91;A;A&Õ(*-A@ V
� � Vb Zg[ "�"�!^]%!á`o\ba

ó ! [ ö � a ��a^��X k�;A&Ù/�/ V�� aø�Ea1��X @1@1&�( V,�?aø��a � a^� 24k�& V 24@7> �?a �7a�� &H��k�&�n V�� Ä�243N:7&�k�(�÷ / Æ Ç�91@7f�(*- X @5-A@
� 248';<&�� V #%$1& � 2481;A&
#G&Ùfh$1@1-=f�24; � &�Ö�/*;<&�(*(m&�k V � Z�[ "�"� ^] [ !á`o!�!ba

ó !�!4ö?�Ea # a�� 2áj,-=/ V § ������� D �1��������� �P�K¡Ï���1RA�<������� � � �G�����g��������R���� D § ��� � �,����Ri¬��^�b�,�������7I�V%��X j�&�k V
[ "�\�!ba

ó !� 4ö Ä aG� &�j,k X n�& V�� 
 @ X (m& X @T(m$1&N$1&�-<d�$b( X Ç%:1-<@c24k�n�/*&�24kHf�${(mk�&�&�/�� Vc�,X 91k�@c24; X Ç%(m$1& 
��%�KV � �
Z�[ " ç \^] ô,ç "E` ô " ç a

ó ! ô ö @ a
� +�- X :c& �7V ��� -A@1& -1X k�35&�; >�&Õk*),9':7/*(m-A(*91(m- X @7/*(*$1& X k�-<&�� V ),-A( +�91@1d,/*:c&�k�-0fh$b(m&K>b&�k&0�&�k�;A-<@'&Õk
� 24(*$1&�3e24(m-=/�f�$'&Õ@ � &�/*&�;<;=/�f�$c2áÇ�( V Ý � Z�[ " [áæ ]�V7\ ô `o\ æ a

ó ! Y öN�?a1� -=/*&�@7/*(m&�-A@ V ��� @b(PÖ.-0f � ;A91@1d?j X @ ü ù � � � � V'�7a k�&�-A@1&i24@1d�&�Ö�24@7>b(*& � 24(*$ a � � Zg[ ç4ô�ô ] ô "á` Y !baó !�\4ö % a�� kH> �X /E24@7> 
Ea ��'&�@bn,- V � @�@K(*$1&5&Õj X ;A91(*- X @ X Ç)kH24@7> X 3Ìd�kH2481$7/�� V�� 24d�n,24k #G97> a 
 � 2�> a
� 24( aL� 91( a�Ñ @b( a�� ,X +�; a � Z�[ "�\��^] [áæ `o\ [ a �.&�81k�-A@o(*&�>K-A@ % a�� kH> �X / V�­G��� B �������NJL�,�������<���
Z�[ " æ  ^]gV 818�Y æ ô `o\ [ ç V 24@7>l-<@ ±1��R��Ù��� � D 
 ��MO���HI.��� B R0�A� �� D « ��g�^�b� Zg[ " æ \^]�V 818Uô,ç !á` Y ! Y a

ó ! æ ö Ä a4� 9';<&�k V ��� &�Ç X k�3ª9';<-=/c&�+,8 X @1&�@o(*-=24;<-A:197/Qk�&Õ8';<-=f�24(m-=/�� V Ä�& X @1$724kH>�- � 91;A&�k�-�@)8c&�kH24@)35@1-=2 V ),&�k a
[ V @�87&�kH2 � 24(m$'&Õ3e24(*-0f�2 Ý � Z�[ "�! æ ] ó X k�-<d�-A@724;�>124(*& [áæ�æ�æ ö¨V1!�\ ç `o!�" æ a

ó ! ç ö Ä a�� 91;A&Õk V���� &)/*&�k�-A&_ÄG243ª:c&�k�(m-A@72.81;A91k�-<35-=/�è�91&µ&Õ-A97/�-A@7/*-Ad�@1-A:197/�8'k X 81k�-<&�(�24(m-A:197/�� V ÄQ& X @1$724kH>b-
� 91;<&�k�-8@)8c&�kH2(@�35@1-02 V ),&�k a [ V @�87&�kH2 � 24(m$'&Õ3e24(*-0f�2 V � V [ "�! [?Z X k�-<d a >'24(m& [áæ�æ "^]gVc Y � ñ  �\�"ba

ó !�"4ö % a	- ;02 
 X ;A&�(
24@7> �Ka ) X k�-02 V ��� 249c/�/*-024@�Ä�-A35-<(*-<@'d � -0/*(*k�-<:'91(m- X @7/_Ç X k
(m$'& � 9'3ª:c&Õk X Ç ��X 35ñ
8 X @1&�@o(�/%-A@ ��X 3N:1-A@724( X k�-=24;8),(mk�9cfH(*91k�&�/�� V1�ca���X 3ª:1-A@724( X k�-024;�#%$1& X k�n V ),&�k�-A&Ù/ 
EV � � Zg[ "�"��^]
[ \ Y ` [ ç !ba

ó  ��4ö -%a �Ea<- k�-A(g/�fh$ V � aø�.a )^$72áÇ�&�k V 24@c> Ú a % aò� k X Ö�;A&Õn V�� 
 ;<d X k�-A(*$13rô�ô  �>) X ;A91(*- X @ X Ç_(*$1&5(mkH24@'ñ
/�f�&�@7>b&�@b(g24;c&�è�9724(*- X @ ÊÏÎ�Ð ëðê�� V���X 3Ø3 a 
��%�KV Ý � Zg[ " æ  ^] [ !� á` [ ! ô a

ó  [ ö?�Na @ a^� &�>1>b&�/ V ) a � a,� +�248 X k�24@c> �?a Ä�24:724$'@ V B R �1���������1
eIL�����ÏJL��
NMO�1� ��� B R �1���4���,V�� ;<9bÖ%&�k

 f�2�>b&�3Ø-=f %µ91:1;A-0/*$'&ÕkH/ V [ "�"�!ba

ó  �!4öN� $ a ��ac� -A;<;A-=/*81-<& V &�> a<V � �¨�������������*�����µ±7�*���g����� �G� ¥ ��� �,����M7�^��V )of�k�-A:1@1&�kH/ V �Ea � aAV [ " æ  ba
ó  � 4öN�?a �Eac��X @1@1&�( Vc®Ï��� D ���,� �U��� B R �1���������1
eI.��� D5� �,� �5±7�����'�Õ�*�����HI 
 >1>b-=/ X @1ñ Ú &Ù/*;A&�n V [ " ç4ô a
ó  ô öN�?a �Ea^�)X @'@1&�( V���� +^87&�f�(m&�>N;A&Õ@'d�(m$ X Ç7(*$1&%; X @1d�&�/*(�81k X :c&%/*&Ùèé91&�@7f�&%-<@?$c2�/*$ªf X >b&�/*&�24kHf�$1-A@1d � V

�,X 9'k�@724; 
��%�KV � � Zg[ " ç [ ]%! ç "�`Ô �� ô a
ó  Y ö � a Ä a%� kH24$7243 VL�?aø��a�� @b91(*$ V @ a %µ24(g2�/*$1@'- �cV�JL�����*�����P�CSÒ�,���Q�g
U�,���¨��I�V 
 >'>b-0/ X @'ñ Ú &�/*;A&Õn V

[ "�" ô a
ó  �\4ö �Ea ��a�� 2án�&�/ V�� � X,X (�/ X Ç1(m$'&L(mkH24@c/�fH&�@7>�&Õ@b(�24;�&�èé9724(m- X @?2�/�/ X f�-024(*&�>
Ö.-<(*$ª2�f�&�k�(�24-<@?>b- ��&�k�&�@7f�&�ñ

>b- ��&�k�&�@b(m-=24;c&Ùèé9724(*- X @ � Vb�ca Ä X @7> a1� 24(*$ a ) X f a � � Zg[ " Y �^]%!�!�\�`Ô!� �!ba
ó  æ ö �Ea ��a�� 2án�&�/ V�� #%$1&µk X,X (�/ X Ç1(m$'&L&�è�9724(*- X @ªêlë Z �c&�+,8 ] � ê?24@7>Ï(m$1&%f�nof�;A&Ù/ X Ç1(m$1&�/*91:7/*(*-<(*91(*- X @

Z ê>� � Î # ] � V � ab�7a1� 24(m$ a � Zg[ " Y !^] ç [ `o"��ba
ó  ç ö # a Ä a1� &�24(*$ V B ST�����b��RG���%´������ �UST�,������
C�,�����gI4V1��X j�&�k V [ "�\� ba
ó  �"4ö?�.a Ú a1��X :c/ X @ Vc± �,�������<���C�����ªJG�<���*R��,Vc� $1&�;=/*&�21%µ91:1;A-0/*$1-A@1d ��X 358724@bn V [ " Y  ba
ó ô �4ö # aø�.a�� 91;A; V�Ú aø�Ea%� @1k�-Ad�$b( V 0 aø�Ka - &�;<;A&�@ V 24@7> 
Eaø��a ),&�>bd�Ö.-0f �7V ����X 358724k�-A@1dÅ@b9135&�k�-0f�24;

35&�(m$ X >1/ÏÇ X k X kH>b-A@724k�n�>�- ��&�k�&Õ@b(*-024;µ&Ùèé9724(*- X @7/�� V ) Ñ 
�� �7a>� 9135&�k a 
 @724; a � Z�[ " æ !^]i\��� á`
\� æ a

ó ô [ ö ) a4� 24@c/ X @ V��?aø�.a,� @b91(*$ V # a �ÄQ97f +Ù2 �cV 24@7>�0 a %L-A(*(m&�; V�� #%$1&%:'-<k�(*$ X Ç�(m$'&�d�-=24@o(Lf X 358 X @'&Õ@b(�� V
«Ï��� D ��
 ±7�����1���m�é���hI.��� DØB R �1�����¨���1
eI4V � Z�[ "�"� ^]_!� � á`o Y�ç a

ó ô !4ö?�?a �7ac� &���k�&�n V � aø�Kaò��X k�;A&Ù/�/ V��?aø�.a �?a�� 24k�&�� ��a �.a�� @o9'(m$ V�� ),9'k
;¨÷ -A@oj�&�kH/*- X @Å>b& � ù Î 	 249
3 X n�&�@?>b&�@ X 3ª:1k�&�/�>b& ),(*-<k�;A-A@1d)2�/�/ X fH-!'&�/�� V4�)a � a�
 fÕ2�> a )bf a %L24k�-=/ V )�'&�k�-A& ÑhV � ��� V [ ô�ô "á` [ ô,Y !ba



���������
	���
���������� ���������������  Y�ç

ó ô  4ö?�?a �7a�� &���k�&�n V � aø�Ka'��X k�;A&�/�/ V,�?aø��a � ab� 24k�& V � � @bÖ�-A@7>b-A@1dE(m$1&�:1kH24@cf�$1&�/ X ÇO(*$1&
Ä�243ª:c&�k�(�Æ
Ç�91@7f�(*- X @�� V # $1& � 24(m$'&Õ3e24(*-0f�24;>)of�-A&�@o(*-=/*( V^�<�UMc���hI�I

ó ô�ô öEÚ a�� 24$724@ V � 0�kH24@7f�$UfH9'(g/.Ç X k
f X 3581;A&Õ+l&Õ;A&�35&Õ@b(�24k�n5Ç�91@7f�(*- X @c/�� V7Ñ @ ­����E±7� �,�P�N���%���Q� B ���
�A��¡E��
U�����¨����R B ����R �1I*�0I�� %µk X f�&�&Ù>�-<@1d,/ X ÇO(*$1& �,X -A@o( ÑP� 
 � ) Ñ 
�� ��X @bÇ�&�k�&�@7f�& X @C(*$1&�),(�24(m&
X Ç�(*$1& 
 k�(%-<@ � 9135&�k�-0f�24; 
 @724;<nb/*-0/ V � @'-<j�&�kH/*-A(Pn X Ç 0�-<k�35-A@1d�$7243 V�
 8'k�-<; [ ô�ñ [ ç V [ " ç \bVo��a,�ca
�?a % X Ö%&�;<;�24@7> 
Ea7Ñ /*&�k�;A&Ù/ Vb� >1/ V @)+éÇ X kH> � @1-Aj�&�kH/*-<( n %µk�&�/�/ a

ó ô,Y öE�7ac� 24kH243e24(�2 V � ),9'k)è�9'&Õ;=è�9'&Ù/681k X :1;��&Õ35&�/%8 X /�'&�/.8724k
�)243e24@b9�
�24@ � Vb�ca7Ñ @c>b-024@ � 24(m$ a ) X f a
� � Zg[ "�\��^]� ô  á`o �\ Y a

ó ô \4ö � a 
Ea1� @ X &�:c&�; V���� +,8 X @1&�@b(m-=24;0/ k�&�-<(*&�kH24(m&�>�� V 
 35&�k a1� 24(*$ a1��X @b(*$1;<n V � � Z�[ " ç [ ]_!� Y `o! Y !ba
ó ô æ ö?�?aø��aG� @b91(*$�24@7> 0 a %µ-A(m(*&�; V�� 
 k�&�f�91k�k�&�@7f�&?k�&�;024(*&�>Å( X (*k�&Õ&�/�� V %µk X f a 
 35&�k a�� 24(*$ a ) X f a

Ý � � Zg[ " ç "^]% � Y `o ô "ba
ó ô,ç öE�7aø�Ea ÄG243ª:c&Õk�( V � @�:7/*&�k�j�24(m- X @1&�/?j424k�-024&�-A@x3e24(m$1&�/*-A@Ó8'91kH243 � 
 f�(�2 � &�;Aj�&Õ(*-=fÕ2 V 81$bnb/*-0f X ñ

3e24(m$'&Õ3e24(*-0f X ñP24@724( X 35-0f X ñ�: X (�24@1-=f X ñ¨3N&�>b-0f�2 V � V 0%2�/*&Õ; V Z�[áæ Y�ç ] [ ! ç ` [ \ ç a
ó ô "4öE�7aø�Ea ÄG243ª:c&�k�( V�� @�:7/*&�k�j�24(*- X @c/ 
 @724;An,(*-0èé91&�/ V ��-A@ ¡Ï�,� F ���,� � 
 ���
C���A���HI D �ÅR�� B ��� D ���
5���

�����1��R�� D �HI�I��*���������hI6���)���gRAR��hI ¼ R����m�����HI�� 0�&Õk�;A-A@ V [áæ�æ !bV j X ; a [ V Ç X k [áæ�æ �ba
ó Y �4ö?�Ea �?a ÄG24@7>1249 V�� @�@�/ X 35&?81k X :1;A&�3Ô/ X Ç%kH24@7> X 3 @1&�(g/�� V 0�91;<; a�� 24(*$1&�3e24(m-=f�24;�0�- X 8'$onb/*-0f�/ V

Ý � Zg[ " Y !^]�!��� �`Ô! [ !ba
ó Y [ ö?�.a ��a Ä '&�35&�kH2�n V�� ),9'k�;A&�/LkH2�f�-A@1&�/�>b&�;�÷ &�èé9724(m- X @eêUë 1 # � V �.X 91j�&�;A;<&�/ 
 @'@724;<&�/�>b& � 24(*$ '&�35ñ

24(*-0èé91&�/ Z  ^] Ý � Zg[ ç "�\^] Y4ô,ç ` Y�Y \ba
ó Y !4ö?�.a ��a Ä '&Õ35&�kH2án V � ),91k�;A&Ù/ kH2�f�-<@1&�/�>b&
;�÷ &�èé9724(m- X @CêUë 1 # a �)2�f�-A@1&�/�-<3e24d�-A@724-Ak�&Ù/�� V���X 9'j�&Õ;A;A&Ù/


 @1@724;A&�/%>b& � 24(m$ '&Õ3e24(*-0èé91&�/ Z  ^] Ý � Zg[ ç " æ ] Y4ô `o\ [ a
ó Y  4ö?�.a ��a Ä '&�35&ÕkH2án V � ��2�fH-A@1&�/Å>�& èé91&�;0èé91&�/ '&�è�9724(*- X @7/{(mkH24@7/�f�&�@7>124@b(*&�/ a)Ñ @b( '&�d�kH24(m- X @ >Q÷ 91@'&

'&Ùèé9724(*- X @e2491+ª>b- � '&Õk�&�@7f�&�/G3��&Õ;!'&�&�/ a ��2�f�-A@1&�/�-<3e24d�-A@724-Ak�&Ù/�� V �.X 91j�&�;A;<&�/ 
 @1@724;A&Ù/µ>b& � 24(*$ '&�35ñ
24(*-0èé91&�/ Z  ^] Ý � Zg[ ç " æ ] Y4ô �á` Y4ô \ba

ó Y4ô ö � a �.a @ ÷ � 24;A;<&�n V�� k aAVµ±,�<� �7��R���� 
 �����*�����^�,�������ÓSÒ������� D Iª�����{��� D �<�����*� � � �G�����g��������R�¬��,��� ¼
�������7I�V )^81k�-<@'d�&Õk�ñ W &�k�;=24d 
 8181;A-<&�> � 24(*$1&�3e24(m-=f�24;>)of�-<&�@7f�&�/ V � � V [ "�" [ a

ó Y�Y ö -%aø�?a %L24k � &�k V ��Ñ @b(m&�d�kH24;=/ X ÇL-<@bj�&�kH/*&.Ç�91@7f�(*- X @7/�� V 
 35&�k a7� 24(m$ a1��X @b(m$1;An V � � V Z�[ " Y�Y ] ô  �"á`
ô�ô �ba

ó Y \4öN�?a % 'X ;An,2ª24@7> �?a ) +�&�d	,X1V 
 ���o� R���
eI.��� D ­G���������g
eI �<� B ����R �1I*�0I4V ),81k�-A@1d�&�k�ñ W &�k�;024d V [ " æ !ba
ó Y æ öN�?a %('X ;<n,2 V����ÏX 3ª:1-A@724( X k�-0/�fh$1& 
 @:+�24$1;A:c&Ù/*(*-A3Ø3N91@1d�&�@�Ç ,91k � k�91818c&�@ V4� kH248'$1&�@i91@c>ifh$1&�3Ø-=/*ñ

f�$'& W &�k�:1-<@c>b91@1d�&�@ � V 
 f�(�2 � 24(m$'&Õ3e24(*-0f�2 � � Z�[ "� æ ] [ ô,Y `o! Y4ô a%� @'d�;<-=/*$ð(*kH24@7/*;=24(m- X @x:bn
��X k X (*$1&�& 
 &�8181;A-�-<@ � a %('X ;An,2ª24@7>U� a ��a �.&�2�> V�JL��
��4�A���,�P��������R7¬µ����
U�g���,�������C���.´����,�4M�I��
´�����M7�7I��c��� D J��Q�g
5������R%JL��
NMO�,�é� D I4V )^81k�-<@'d�&Õk�ñ W &�k�;=24d V [ " ç æ a

ó Y�ç ö?�Na 0 a �)24@'d�&Õk V�� 
 f X 3Ø8';<&�+
j�24k�-=24:1;A&�-A@b(m&�d�kH24(*- X @?(*&�f�$1@'-0èé91&LÇ X k�(*$1& ! ñP>b-A3Ø&�@7/*- X @724; � 2�j^-<&�k `
),( X�� &�/%&�è�9724(*- X @7/�� V � a 
 818';<-A&�> � 24(m$7/ V � � Zg[ "�" [ ] Y�Y�Y ` Y \�!ba

ó Y "4ö?�.a Ä a ��&�-=/�/ V�� 
 @'&ÕÖ 2�/*n,3581( X (m-=f�35&�(m$ X >lÇ X kE
*91358U81$1&�@ X 35&�@72 � V ) Ñ 
�� �7a 
 818'; ac� 24(*$ a
� � Zg[ " ç �^] ô�ô �á` ô,Y�Y a

ó \��4öE�7aø�Ka � X :7/ X @ V�� #%$1&?$1&�-Ad�$b( X Ç�:1-A@724k�nC/*&�24kHfh$C(*k�&�&Ù/�� V�
 97/*( aG��X 3Ø8'91( a'�7a Ý7Ý Zg[ " æ "^] [ Y [ `
[ Y  ba

ó \ [ ö Ä a 
Ea )^&Õd�&�;i24@c> ��a ),;A&�3Øk X > V�� # $1&�èé972�/*-<ñP/*(*&�2�>bn,ñP/*(�24(m&T2�/�/*913581(m- X @��%2�fÕ2�/*&K/*(*97>bnx-A@
8c&Õk�(*91k�:724(*- X @ � V ) Ñ 
�� �.&�j,-A&�Ö V �GÝ Zg[ " ç "^] ô�ô \á` ô æ�æ a

ó \�!4ö # a �)a )of X (m( Vb�7a -%a 0%24:1: V 
Ea1� 24;<d,24k�@ X 24@7> �ca �?a^��X k�d,24@ ÑmÑ*Ñ�V�� �.&�/ X ;<9'(m- X @ X ÇO2E8724kH2�> X +i-A@
(*$1&if�24;0f�91;=24(*- X @ X ÇL&Õ+bf�$724@'d�&�Ç X kHf�&Ù/_Ç X k���ÿ� � Vc� $1&�3 a %µ$onb/ a Ä�&�(*( a ��� � Zg[ "�"� ^] [áæ Y ` [ ç  ba



���������
	���
���������� ���������������  Y "

ó \� 4ö # a �)a )of X (m( V4�7a -%a 0%24:': V 
Ea�� 24;Ad,24k�@ X 24@7> �ca ��a���X k�d,24@ Ñ*Ñ*Ñ�V�� #%$1&�f�24;=fH9';024(*- X @ X Çc&Õ+bf�$724@'d�&
Ç X kHf�&�/!�bd�&Õ@'&ÕkH24;ck�&�/*91;A(g/.24@7>C/*8c&�f�- É�f63 X >b&�;0/�� V^�7ac� $1&�3 a %L$bno/ a � � Z�[ "�"� ^]_! ç4ô [ `Ô! ç�Y4ô a

ó \ ô ö @ a ) ��X j,d,2�24kH> VcÑ�a �?aG�,X @7/�/ X @ V 24@7> �7a 
Ea 0�&�k�(m&�;=/*&Õ@ V�����X 358191(�24(*- X @ X Ç%Ö�2�j�&N$1&�-<d�$b(�/i>b9'&
( X k�&HÇ�kH2�f�(*- X @e24@7>�Ç�k�-=f�(m- X @ � V��ca�Ú 24(m&�k�Ö�2áno/ � 24k�: X 91kH/�24@7> ��X 2�/*(�24; � @1d�-<@'&Õ&�k�-A@1d � -Aj,-=/*- X @ V
- &Õ:'k�9724k�n V [ " æ Y V 818 [ Y `o �!ba

ó \ Y ö � a ) X ; X 3 X @ X �í24@7> 
Ea �)248 X 8 X k�( V ����X @1@1&�f�(*-<j^-<(Pn X Ç6kH24@c> X 3 @1&�(�/�� V 0�91;<; a�� 24(m$ a 0�- X ñ
81$bno/*-=f�/ V Ý � Zg[ " Y [ ] [ � æ ` [�[áæ a

ó \�\4ö?�?a �)a ) X k�&�@7/*&�@e24@7>�%L-A@1d5#O2 � %�&�(*&�k)#�24@1d V�� @�@e(m$'& X k�(*$ X d X @724;A-<( n X ÇL&�-<d�&�@bj�&�fH( X kH/%f X 35ñ
8191(*&�>?:bni>b-Aj,-=>b&�ñP24@7>bñPf X @7è�9'&ÕkG(m&�fh$1@1-=è�91&�/�� V ) Ñ 
�� �7a�� 9135&�k a�
 @724; a � �?@ X1a�\bV Z � &�fH&�3N:7&�k
[ "�" [ ] [áæ Y !á` [áæ�æ Y a

ó \ æ öE�7a �7a ),n,;Aj�&�/*(m&�k V � @)@�(*$1&Øfh$724@1d�& X Ç_/*no/*(*&�3e/ X Ç%-A@7>b&�87&�@7>�&Õ@b(%j�24k�-=24:1;A&�/�� V � a7�ca %µ91k�&ª24@7>

 8181;A-<&�> � 24(m$c/ V Ý Zg[ ç�Y æ ] ô !á` Y \ba

ó \ ç ö?�.a ��a #%-A(gfh$13e24kH/*$ V�­��Q�Õ���*����� �G�������������7I4Vb! @7>e&�> aAV @�+�Ç X kH> V [ "� �"ba
ó \�"4ö?�.a ��a1Ú k�-<d�$b( V�� #%$1&?;A-<@'&Ù24k
>b- ��&Õk�&�@7f�&�ñP>b- ��&�k�&�@b(m-=24;�&�è�9724(*- X @TÖ.-<(*$�f X @7/*(�24@b(6f X &HÜCf�-A&Õ@b(�/ V �

%µk X f a � X n,24;8) X f ac� >b-A@b:191k�d�$ V�
 � � Z�[ " ô "^]_ ç æ `o �"� ba
ó æ �4ö?�.a ��a�Ú k�-Ad�$o( V � 
 @ X @1ñ�;A-<@1&�24k?>b- ��&�k�&�@7f�&�ñ >�- ��&�k�&Õ@b(*-024;�&�è�9c24(m- X @ � V��7a Ç ,91k?k�&�-A@1&e91@7>�24@1d�&�ñ

Ö�24@7>b(*& � 24(m$1&�3e24(*- �cV Ý � � Z�[ " Y�Y ]_\�\�` ç æ a
ó æo[ ö?�.a ��a7Ú k�-Ad�$b( V � ) X ;A91(m- X @ X Ç_(*$1&ª&�èé9724(m- X @ � Î � ë�1 � V %µk X f a � X n a ) X f a�� >b-<@b:19'k�d�$ V Z 
Ï] � �Z�[ " Y "^] [ "� á`o!��� ba
ó æ !4ö?�.a ��abÚ k�-Ad�$b( V � #%$'&
@b913ª:c&�k X Ç�f X @1@1&�f�(m&�>Å/*8c24kH/*&Õ;An5&�>bd�&�>Ud�kH2481$7/�� V^�7a�� kH2481$Å# $1& X k�n V Ý

Z�[ " æ�æ ]_ [áæ `o � ��ba

½
	�	 � à ã�å���� � å=â���Á4Â�	 �Qå=Ã�Â � � â1À �,¿ Þ ó # $1-=/�8724k�(�-=/ X @U8724d�&  Y�ç�-<@U(m$'&i819':1;<-=/*$1&�>5j�&�kH/*- X @ ö
�,X $c24@1@ � &�-A@1k�-0fh$íÄG243ª:c&Õk�(NÖ�2�/5: X k�@ð-A@ � 91;A$ X 97/*& X @ !�\ 
 91d�9c/*( [áæ ! ç V 24@7>È>b-<&�>�-A@

0�&�k�;<-A@ X @ ! Y ),&�81(*&�3ª:c&�k [áæ�æ�æ ó  �!4ö�aL� -=/�/�fH-A&�@b(m- É�f�-A@o(*&�k�&�/*(g/µÖ%&�k�&%k�&Õ3e24k � 24:';<nE:1k X 2�> a #%$1&
/*&�; Ç�ñ
&�>b97f�24(*&Ù>�/ X @ X Ç62U(�24-<; X k V $1&581k X >b97f�&�>�Ç�9'@7>12435&�@o(�24;A;<n�-A358 X k�(�24@b(
Ö X k � -A@K@b913ª:c&�k
(*$1& X k�n V
d�& X 35&Õ(*k�n V /*(g24(*-0/*(*-=fÕ/ V 2�/*(mk X @ X 3ªn V 35&�(m& X k X ; X d�n V $bn,d�k X 35&�(mk�n V 8on^k X 35&Õ(*k�n V�X 81(*-0f�/ V f X /*3 X ; X d�n
24@7>l81$1-A; X / X 8'$on a�� &?Ö X k � &�> X @U(m$'&i8724kH24;A;A&Õ;c8 X /*(m91;=24(*& V



���������
	���
���������� ���������������  �\��

óõ8724d�&  Y " k�&�24;A;<n ö
24@7>È24;0/ X -A@o(*k X >�97f�&Ù>�(*$1&�3 X >�&Õk�@x@ X (g24(*- X @ Ç X ke(*$1&Å$bn,8c&�k�: X ;A-=f5Ç�91@cfH(*- X @7/ aÛÑ (e-=/5/�24-0> (m$724(
Ö�$'&Õ@ - k�&Ù>�&Õk�-=f � (m$'& � k�&�24(Ø2�/ � &�>K$'-<3 -A@�Ö�$1-=f�$x/�f�-<&�@7f�&e$1&UÖ�2�/?3 X /*(?81k X É�fH-A&�@b( V Ä�243ª:c&�k�(
-A3Ø3 X >b&�/*(m;Anek�&�81;A-<&�> V�� 
 ;A; a �ÓÄG243ª:c&�k�(�Ö�2�/.(m$'&EÉ7kH/*(%( X 81k X j�&Ï(m$1&?-Ak�kH24(*- X @724;A-A(Pn X Ç � a.Ú &EÉ7@7>
-A( 2Uk�&�3e24k � 24:1;A&Øf X -A@7f�-0>b&�@7f�&5(*$724(i(*$1&ef�91k�j�&�/?>b&�É7@1-A@1de(*$1&e:1kH24@cf�$�f�91(�/ X Ç�(*$1&CÄ�243N:7&�k�(?Æ
Ç�91@7f�(*- X @ Z Ö�$'-0fh$ f X @b(g24-A@�(m$1& ��972�>bkH24(*-<+ X Ç � -A8181-=2�/ ] fÕ24@x:c&U97/*&�>K@ X ( X @1;AnK( X /�è�9724k�&e(*$1&
f�-<kHf�;A& � Ö�$1-=f�$ V :bn�81k X j^-<@'d � -<k�kH24(*- X @c24; V ÄG243ª:c&�k�(ªÖ%&�@b(Ô2Ò; X @1d�Ö�2�n�( X Ö�24kH>1/�81k X j^-<@'d�Ö�2�/
-A3Ø8 X /�/*-A:1;<&�:bnef X 3Ø8c2�/�/%24@7>C/*(*kH24-Ad�$o(*&�>bd�& � :191(%24;0/ X ( X (mk�-=/*&�f�()2Nd�-<j�&�@�24@1d�;A&Øó  �"bV1 ç ö�a

#%$'&
(m-A(*;<& X Ç � 91;<&�k�÷ø/%87248c&�k ó ! ç ö f�24@�:7&E(mkH24@c/*;024(*&�>C2�/ ���Å�ªI��������HI6���O	ò��
��������%��� D I���
U�
�������¨IEI*� �,�1� �G�H�����GM7����M����������HI4a
Ñ @7>b&�&�> V�� 9';<&�k�k�&�Ç�&ÕkH/6( X ÄG243ª:c&�k�()-A@�(*$1-0/6872487&�ki2�/ � 2�fH9'(m-=/�/*-<35-
-A@1d�&�@1-<-%Ä�243N:7&�k�(*97/�� V Ö�$1-=f�$K3e2ánÅ:c&5Ç�k�&�&�;<nT(*kH24@7/*;024(*&�>K2�/ �����ª�A���1���1���,�^I?�����,�A�������ª	���
���������a

 ;<(*$ X 91d�$ � 91;<&�kNÖ�2�/(),Ö.-0/�/ V $1&U&�j,-=>b&�@b(m;AnK>b-0>�@ X (?k�&�2�> 
 f�(�2 � &�;<j�&�(*-0f�2{k�&�d�91;024k�;An V :7&�f�2497/*&
Ä�243N:7&�k�(�÷ /)Ç X k�3ª91;=24&ªf�243Ø&52�/i2U:'-<d�/*91k�81k�-=/*&iÖ.$1&�@T$1&ª;A&�24k�@1&�> X Ç%(*$1&�3 -A@ [áæ \ ô V Ö�$'-0fh$�Ö�2�/
(*$1&in�&�24k
Ä�243N:7&�k�(%Ö%&�@b(�Ç�k X 3�� ,91k�-=f�$U( X 0�&�k�;A-<@ a 
 ;<&�(*(m&�k�Ç�k X 3 � 91;A&�k�( XU�)X ;=>b:72�fh$ V >'24(m&�> [áæ
� 24kHfh$ [áæ \ ô V >b&�/�f�k�-<:c&�/%$1-=/�&�+of�-A(m&�35&�@o( a

Ñ @Ûó ô "4ö�V ÄG243ª:c&�k�(ª/*(g24(*&�/?Ç X kN(m$'&eÉ7kH/*(?(*-A3Ø&l(m$1&Ud�&�@1&�kH24;<- +�24(m- X @ X Ç
$1-=/ª/*&�k�-A&Ù/�(m$c24(ªd�-Aj�&Ù/
8 X Ö%&�kH/ X Çc(m$1&%k X^X (�-<@7/*(*&�2�> X Ç�
*97/*(�(m$1&%k X^X (�-<(�/*&�; Ç Z (m$1-=/L/*&�k�-A&Ù/G-=/G&Ùèé9724(*- X @ Z�[ a !^] $1&�k�& ]�a Ä�243ª:c&�k�(
/�2áno/�(*$724(�B �Õ� �ª®Ï�gR F ��������� $72�>ef�91( X 91(%(*$1&
81k X^X Ç X Ç�$1-0/%/*-A3581;A&Õk�Ç X k�3N91;=2 V 24@7>5$1&Ï$72�>5; X /*(%$1-0/
@ X (*&�/ a 0�91(GÖ�$1-A;A&�k�&�>b&�k�-Aj,-A@1d%(m$'&LÇ X k�3N91;02µÇ X k � 91;A&ÕkG$1&µÇ X 91@7>E2�/*-A3Ø8';<&�k�8'k X,X Ç X Ç72.3 X k�&Ld�&�@1&�kH24;
k�&�/*91;A( a #%$1&�@U$1& /�2áno/ � 9';<&�k%Ö X k � &�> X 9'()2?d�&�@1&�kH24;A- +�24(*- X @lÇ�k X 3 (*k�-<@ X 3Ø-=24;=/�( X è�9c2�>bk�-<@ X 3Ø-=24;=/ "
:191(�$1& Z Ä�243N:7&�k�( ] 24;Ak�&Ù2�>�n � @1&�Ö°$ X ÖÛ( X $c24@7>b;A&i8 X ;<n^@ X 35-024;=/ V 24@c>U( X >b&�k�-<j�&ª2Ô81k�&�fH9'kH/ X k X Ç
Ä�24d�kH24@'d�& ÷ø/.-<@bj�&�kH/*- X @C(*$1& X k�&�3 a ÄG243ª:c&�k�(�Ö�k X (*& � 91;A&�k62lf X kH>�-024;G;<&�(*(m&�k X @ [ ç�@6f�( X :7&�k [áæ�æo[ V
$ X 81-A@1d?(*$724( � 91;<&�k.Ö X 91;0>Nk�&�d,24-A@C$1-=/%/*-Ad�$o(%2áÇ�(*&Õk�24@ X 8c&�kH24(m- X @ " $1&Ï&Õ+^81;=24-<@7/�-A@U(m$1-=/�;A&Õ(*(*&Õk�$ X Ö
$1-=/�(*k�-<@ X 35-=24;�35&�(m$ X >�&�+^(m&�@7>1/6( X /*&�k�-<&�/�k�&�j�&�kH/*- X @ a
Ñ @Å(*$1&ª-A@7>b&�+U( X�� 91;<&�k�÷ø/�f X k�k�&�/*8 X @7>b&�@7f�&
ó @)8c&�kH2?@�35@1-02 V /*&Õk�-A&�/
ô V j X ;A9135& [ V 8724d�& ! ô \4ö (m$'&Õk�&N-0/E2U@ X (*&5(m$724( 
Ea��ca Ä�&�+^&Õ;A;�k�&Õ8';<-A&�>Å( X
(*$1-0/ ;<&�(*(m&�k a

- -A@724;A;<n V -<@e24@ ���R�� �1� @'&Ù24k�(*$1&�:7&�d�-A@1@1-A@1d X Ç�(*$1&�(PÖ X j X ;A9135&�/ X ÇOÄ�243N:7&�k�(�÷ /ò3Ô24(*$1&�3e24(m-=f�24;
87248c&�kH/ Z 8191:1;A-0/*$'&Ù>Ï-A@�� ,91k�-0fh$?-<@ [ " ô \ 24@7> [ " ô,ç ] Ö%&LÉc@7>E(m$c24(òÄG243ª:c&�k�(�$72�>E>bk�&�243e/ X Ç7:19'-<;=>b-A@1d
2�3e2�f�$'-<@1&µ( X > X /*n^3ª: X ;<-=fLf�24;=fH9';024(*- X @ Z Ö�$'-<;A& %L2�/�f�24;¨÷ø/�3e2�fh$1-<@'&L35&Õk�&�;Ani>b-=>?24k�-<(*$135&�(m-=f ]ga #%$b97/
$1-=/�Ö.-0/*$1&�/�24@b(*-0f�-A8724(m&�>Ï(m$ X /*& X Ç7Ä�2�>bn 
 >12.Ä X j�&�;02�f�&�:on�k X 91d�$';<n X @1&_f�&�@b(m9'k�n V 24@c>
(*$1&%2�fH(*9724;A-<( n
X Ç�/*n,3N: X ;A-0f�f X 358191(�24(m- X @�/*no/*(*&Õ3e/ :on5k X 91d�$';<nN(PÖ X1a


