
���������	��
��
�� ����� ����������������� �
��� �  !�"��$# �&%����������'#(���	����$���

)+*-,/.10�2435.16(087�793:7
;�<:=?> ,�@A0B*DCE.8FG087/.10IH�0 > 3:*-@ = 087J@

KD7�FMLE08*	NOFP@RQ <:SUT 0B7V7/01N	NA010:WEX�7 <ZY LJFM[\[G0
]^08_�*-,93:*-Qa`cbVWedgf5fh`

ikj:lnmporqBsRm
tPuwvBx-yezB{n{n|D}�~-|$��xOyGyM�$��{p��uGvBxRuw�A|$~-�J}�{p�A�-{UxR|B�Du�v$~-�$�-v$u�xR�G{'��~	y�u

|Bx�uG�$��xr}�}����G{n�$�G{pyM{n|$uG{p��x-y��-�����r�G�p���+�n�R�����O�J���r�n���p�e� �M¡nxr}¢¡£�A}¥¤�¦�§a¨�v$�ByUx
�'xR©M~-�E¡£~-|$u��M¤�z$�$uM¤�~-|U~�ª«¡£~O|$|${p¡£uM¤�~-|A¤¢yM�a¤¢yJu�vBxRu5¤�u��$�G~O¬-¤¢�A{pyJxR|kxr}�uG{n�G|BxRuM¤�¬A{
�~®�A{£}1~RªZ�	|$~-��}¯{p�A�O{/xR|B��¡£~-�O|A¤¯u�¤¯~O|UuGvBx�uExR¬-~�¤��$y:�'xR|$�^~RªZuGv${V}¥¤��w¤�u�x�uM¤�~-|By
~�ªEuGv${wuG��xO�O¤¯u�¤¯~O|Bxr}�xR�$�$��~	x-¡£vZ§�°h�$u^��vBxRu9¤¢�A{px+yM{n�G¬A{pyVª±~-�^¡£~-|$|${p¡£uM¤�~-|A¤¢yM�
u�v${²yGx���{/�$|A¤�ª��-¤�|$����~R}�{^uGvBxRu³u�v${�¤¢�A{pxw~Rª5x�¡nxr}¢¡£�A}��By/y�{n�G¬	{p�(ª±~-�JuGv${9uG��xO�O¤¯´
u�¤¯~O|Bxr}BuGv${n~-�M¤�{py£µk¶D{�¡�}�x·¤¯�¸¤�u5¤¢y¹uGv${J¤¢�A{pxe~Rªºx�n�-»B���¼»B½A�-½O�³�n�·����-�A�n�r�����r�w§

¨JvA¤¢y��BxR�8{n���$�G{pyM{n|$u£yEx¾�$�G{£}�¤¯�¾¤¯|Bx��G�'ª±~O�G���A}¢xRuM¤�~-|'~Rª³¡£~-|$uM¤�|$�$~-�By³y��	��´
z8~R}�y��®yMu�{n�Uy�xR|B�¿¤¯|B�O¤¢¡nxRu�{pywv$~-��uGv${n��UxR� x·¤���uGv${��$|B�A{n�£yMu�xR|B�O¤�|$��xR|B�
�A{n¬A{£}�~-�$��{n|$u'~Rª(¡£~-|$|${p¡£uM¤�~-|A¤¢yMu+uGv${n~-�M¤�{pyn§¸tPukz8{n�R¤�|Byk�J¤�uGv�xz$�M¤�{£ª��$v${n´
|$~O��{n|$~R}�~-�R¤¢¡nxr}cxR|Bxr}��$yÀ¤¢yJ~Rªcu�v${��O¤�y�¡£�G{nuG{�xR|B�'¡£~-|$uM¤�|$�$~-�BynÁOuGv${^xr¤��a~RªZuGvA¤¢y
x�|Bxr}��®yÀ¤¢yV¤¢yVuG~Â�O¤��G{p¡£u�}¯��¡£~-|$uG��xOyMuJuGv${�uG�J~w�O¤¯|B�$y9~�ªEyM�	�zB~R}¢y�yM�$yMuG{n�'y/xR|B�
¤¢�A{n|$uM¤�ª�� uGv${£¤����O¤¢yMuM¤�|$�-�A¤¢yMvÃ¤�|$�&¡£vBx���x-¡£uG{n�M¤¢yMu�¤�¡nyÄ§²ÅV{£Æ$upÇ1zBx-yM{p�+~-|�uGv${w�$v${n´
|$~O��{n|$~R}�~-�R¤¢¡nxr}Èx�|Bxr}��®yÀ¤¢y9xR|B�'~-|'~-uGv${n��~OzByM{n�G¬-xRuM¤�~-|Byh~Rªc{£ÆA¤¢yMuM¤�|$�k¡£~-|$uM¤�|$�$´
~O�By�yM�A��zB~R}cyM�$yMuG{n�'y�xR|B� ¡£~O|$|${p¡£uM¤�~-|A¤¢yMu^��~$�A{£}�yÄÇBt�yM�A{nu�¡�vÂxw�'xRuGv${n�UxRu�¤¯´
¡nx·}º¡£vBxR��xO¡£uG{n�M¤�ÉpxRuM¤�~-|w~RªZuGv${pyM{^yM�$yMuG{n�UyÄ§ÈÊ«¤�|Bxr}�}��'uGv${��BxR�8{n�Eu��$�G|By5uG~wyM~-��{
x��$�A}¥¤¢¡nxRu�¤¯~O|By�~�ª³uGv${wuGv${n~-�G��xR|B�+uG~'¤�u�yV¤����A}�¤�¡nx�uM¤�~-|ByËª±~-�^�A|$~-�J}�{p�A�-{w�G{n�$´
��{pyM{n|$u�xRuM¤�~-|'xR|B��u�v${/uGv${n~O�G��~Rªc¡£~-���$�$u£xRuM¤�~-|¤¯| xw¡£~-|$|${p¡£u�¤¯~O|A¤�y�u/¡£~-|$uG{£Æ$up§
Ì �8{p¡�¤�Íg¡�$�G~OzA}¯{n�'ykx-�$�A�G{pyGyM{p�Î¤�|B¡�}��B�A{Ï�A{p¡£~O���B~	y\¤¯u�¤¯~O|�~Rª¾¡£~O|$|${p¡£uM¤�~-|A¤¢yMu
y��Bx-¡£{pynÇJ�G{n�$�G{py�{n|$u�xRuM¤�~-|�~Rª���{p¡£�$��yÀ¤�¬	{�yMuG�G�B¡£u��$�G{pynÇJ�$�G~-�8{n�GuM¤�{py~Rª(¡£~-|$|${p¡£´
u�¤¯~O|A¤�y�u²¡nxRu�{n�-~-�M¤�{pynÇ$xR|B�+�A{p¡�¤��$x�zA¤¥}�¤¢u���¤�|¡£~-|$uM¤�|$�$~-�ByÈª±~-���Uxr}cyM�$yMuG{n�Uyn§

Ð



Ñ �$�:�$�G{pyM{n|$u1�A|$~-�J}�{p�A�-{5~Rª	v$�$�'xR|/�8{n��¡£{n�$uM¤�~-|e}�{pxR¬A{py$|$~/�A~-�$z$u
x-y«uG~9uGv${³�O{n|${n��xr}Aª±~-����~RªgxR|$�9uGv${n~-�G�^�VvA¤�¡£vË¤¢y:uG~/�A~h©\�ByMu�¤�¡£{JuG~
yM�B¡£vw�A|$~-�J}�{p�A�-{-Ò5x9uGv${n~-���(~�ªº�8{n��¡£{n�$uM¤�~-|'���ByMu:zB{^xJÓJ�p�����¼Ô	�ÄÕ
�-�£�R§^°³�ku�vA¤�y9�V{^��{pxR| u�vBxRu/|${n�$�£xr}cª��$|B¡£uM¤�~-|By^xR|B�Ö�$�G~$¡£{pyGyM{py
�J¤�uGv'��vA¤¢¡£v'uGv${/�8{n��¡£{n�$uG�Bxr}«ª×x-¡£u£y³xR�G{^x-yGy�~®¡�¤¢xRuG{p�¾¤�|k{px-¡£vU¡nx-y�{
xR��{�}�~$¡nxRuG{p�&¤¯|Ix+¡£~-|$uM¤�|$�$~-�By9��{p�O¤��$� ÁJxR|B��uGvBxRueuGv${U{n¬A{n|$u�y
¤�|I~O|${k�BxR�Gu�~Rª9uGvA¤¢y���{p�O¤��$�Ø¤�|AÙB�${n|B¡£{¿u�v${k{n¬	{n|$u�y²¤�|I~-uGv${n�
�G{n��¤¯~O|ByJ¤�|¿x¾�/xr��uGvBxRu��A{n�B{n|B�$y^�O¤��G{p¡£u�}¯�+~Rª5uGv${��$�G~O�B{n�GuM¤�{pyV~Rª
z8~-uGvk¤�|+uGv${£¤����G{£}¢xRuM¤�~-|+uG~�{px-¡£v'~-uGv${n�p§

Ú ¶�§BÛwÜ~-vA}�{n�pÇ8Ý²�R»8Þ-�w�¢�Ä���¢»+ß³�n�R�nÔ	�O�¥�nàO�^�P�Z§5á-áA¦
ÅV~-uGvA¤�|$�¤�y���~-�G{^�$��xO¡£uM¤¢¡nxr}cuGvBxR| x¾�-~	~$�'uGv${n~-���	§

Ú Û9�$�Gu/âº{n�J¤�|�\ã�xR�G��~·�eÇBäpå-æOåA¦
¨Jv${k�O¤¢yGx-�A¬-xR|$u�x��-{w~Rª��G{n�	xR���O¤�|$�+uGvA¤�|$�	yË¤¯|�yM{n�BxR�£xRuG{��BxR��u�y9¤¢y
uGvBx�u³��v${n|'~-|${9zB{n�R¤�|ByJuG~w¡£�$uJ�$�ÂxR|B�'xR|Bxr}��AÉn{-Ç${px-¡£v�~O|${�uG�M¤�{py
uG~ezB{�{£Æ$vBxR�ByMu�¤¯¬A{-§5¨Jv${^�O¤�y�x-�A¬-xR|$u�xR�-{h~RªZuG�G�O¤�|$��uG~^z8{/{£Æ$vBxR�ByM´
uM¤�¬A{w¤¢ywuGvBxRuË¤�u�¤¢yw¡£~-|ByG¡�¤�~-�By\}¯���P��{p¡£vBx�|A¤�¡nx·}¥}��8¦^{£Æ®vBxR�By�uM¤�¬	{-§r§p§
Ñ |A}���~-|${��Vv$~Â¡nxR|Ö¤��UxR�R¤�|${wuGv${^ª�~-�G�¾}¯{py�yJ¤�|�uGv${eª±~O�G��{p�k¡nxR|
xR���M¤�¬	{^xRu�uGv${^u��G�$uGvZ§

Ú ç v$�Bx�|$�-´�uGÉn�+� Ì ~	yMvA¤�¦
Ì �A��zB~�}¥¤¢¡Ö�G{n�$�G{pyM{n|$u�x�uM¤�~-|�~�ªËèO�Bxr}�¤�u�xRuM¤�¬A{k{n|$uM¤�uM¤�{pyw¤¢y��A~A~-��{p�
uG~¤�u�yV�M¤��-v$uMª��A}c�A}¢x-¡£{w~RªÈ�¾¤¯|$~O�9¤¯��B~-�Gu£xR|B¡£{e¤¯|�x��V~-�M}¢�'��v${n�G{
ÙB~-�J{n��yJxR|B�'z8{pxR�$uM¤�ª��A}È��~O��{n|Âx�zB~-�$|B�1§

Úêé ¤¯|By�uG{£¤�|ZÇ5ë�ìV�A�B{n�Gz8~R}�¤�¡¾í/{pyMu�v${nuM¤¢¡nî'��äpå-ï®ð-¦

ñ ò ó�ó'ô õ$ö ÷ ø ùûúÏó�ö+÷/ü ö+õ ýûö&þ�ÿ��Oþ��Ïö����
� ü	� 
�ö�� � ü	�JÿEó� �

����� ���������������! #"�$&%('*)+"-,���%/.0%�"��
tÀuJ¤¢yJ|$~-���J¤¢�A{£}¯�k��{p¡£~-�-|A¤�Én{p�kuGvBx�uEv$�$�'xR|Ây��	��z8~R}�¤¢¡^¡£~-�-|A¤�uM¤�~-|ZÇ$z$���VvA¤�¡£v
�V{U��{px�|�uGv${k�ByM{k~Rª�}¢xR|$�O�BxR�-{-Ç¹}¯~O�R¤¢¡ xR|B�D{£Æ$�A}�¤�¡�¤¼uU�G{pxOyM~-|A¤�|$�BÇ¹¤�y���B¡£v
�~-�G{^ÙB{£ÆA¤�zA}�{�uGvBxR|�yM�	�zB~R}�¤¢¡^í9t/yM�$yMuG{n�UyÄ§�t�ªEx�| {£Æ$�B{n�Gu�yM�$yMuG{n� vBx-y9uG~A~
ª�{n�I���A}¯{pyÄÇ-uGv${n|¤�u³{£Æ$vA¤¯zA¤�u�yË�n���¼�������³z8{nvBxR¬-¤�~-�rÇrª×xr¤�}�¤�|$�w¤�|U¡nxRu�xOyMuG�G~-�$vA¤¢¡J�9xp�$y
�Vv${n|�ªPx-¡£{p�w�J¤�uGv'|$~-¬-{£}gy\¤¯u��BxRuM¤�~-|By5~O�³�w¤�|$~-�J{£ÆB¡£{n�$uM¤�~-|ByhuG~�uGv${V�G�A}�{pyn§ Ñ |

1



u�v${�~-uGv${n�VvBxR|B�1ÇBu��G�-¤�|$�'uG~UxR|$u�¤�¡�¤��BxRu�{(xr}�}5uGv${(yÀ¤�uG�Bx�uM¤�~-|By/x�|B�k{£ÆB¡£{n�$uM¤�~-|By
u�vBxRuw�UxR��~®¡n¡£�$�¾}¯{pxO�$ywuG~x+�$�G~R}�¤�ª±{n��x�uM¤�~-|I~Rª9�G�A}�{py�xR|B��xR|D{£Æ®�8~-|${n|$uM¤¢xr}
{£Æ$�A}�~	yÀ¤�~-|D¤�|DuGv${��Ux-¡£vA¤�|${���{pyM~-�$��¡£{pye�G{pèO�A¤��G{p�1§ ìV�$�UxR|�¡£~-�O|A¤¯u�¤¯~O|I�A~	{py
|$~Ou�vBxR¬-{euGv${pyM{}�¤¯�¾¤¯u£xRuM¤�~-|Byn§k¶�v${n|�8{n~-�A}�{k�G{px-yM~O|¿{£Æ$�A}�¤¢¡�¤¢uM}��	Ç5u�v${£¤¯�w�ByM{
~�ªE¡nxRuG{n�-~-��¤¯{pyV¤¢y^yM{n|By\¤¯u�¤¯¬A{wuG~'uGv${�¡£~-|$uG{£Æ$u/~Rª³u�v${(�$��~-zA}�{n� ÇcxR|B�+uGv${£¤��9¤�|$´
ª�{n�G{n|$uM¤¢xr}B�$��~®¡£{pyGy�{py³xR�G{V�-{n|${n��xRuG{p�(ª±�G~O�?xR|B��¡£~-|ByMu���xr¤�|${p��z$�e�G{£}�{n¬-xR|B¡£{/u�~
u�v${UyÀ¤�uG�BxRuM¤�~-|Z§k¨JvA¤¢ywyM{n{n�UyeuG~kz8{ÂxÖ|BxRuG�$��x·}³�G{pyM�A}�uw~RªEuGv${¤����A}�{n��{n|$u�xR´
u�¤¯~O|U~Rª:uGv${pyM{9�$�G~®¡£{py�yM{pynÇA��xRuGv${n�JuGvBx�|ÂxË�G{pyM�A}�u�~RªcyM�8{p¡�¤�x·}È¡£~-|$uG{£Æ$u³�G�A}�{pyh~-�
��{£}¯{n¬-xR|B¡£{e�G�A}�{pyn§Jì��$�Ux�|k}¢xR|$�-�BxR�O{^�ByM{�vBx-y9yÀ¤��w¤�}¢xR�^¡£vBxR��x-¡£uG{n��¤�y�uM¤¢¡nynÒ:¤�uJ¤¢y
ÙB{£ÆA¤�zA}�{-Çc¡£~-|$uG{£Æ$uG´PyM{n|By\¤¯u�¤¯¬A{(x�|B� ¡£~-|$uG��~R}�}¯{p�+z$�'�G{£}�{n¬-xR|B¡£{-§^ÊB�$��uGv${n�pÇÃÙB{£Æ	¤�´
zA¤�}�¤�uG�UxR|B�&ë�yM~�ª±uG|${py�yGî9¤¢yhuGv${�|BxRu��$��xr}ºy�u�xRuG{�~�ªºz8~-uGv'�G{px-yM~O|UxR|B�¾}�x�|$�-�BxR�-{-Á
ë£vBxR���$î+}�~-�R¤¢¡+xR|B���$�G{p¡�¤¢yM{Ö}¢xR|$�-�BxR�-{+�ByM{¿x��G{ yM�O¤¥}�}¢y'uGvBxRu'xR�G{k|$~-u�{pxOyÀ¤�}¯�
xO¡nè-�A¤��G{p�1ÇBx�|B��uGv${n�'xR�G{^yM�B{p¡�¤¢xr}cu�~	~R}¢yh�ByM{p�z$�wuGv${/{£Æ$�B{n��u���v${n|'uGv${n�UxR�G{
¡nx·}¥}�{p�&ª±~O�pÇZz$�$ue|$~-u�~-u�v${n�G�J¤¢yM{-§UìV~-��¡nxR|��{�x-¡£vA¤�{n¬A{(yÀ¤��w¤�}¢xR�eÙB{£ÆA¤¯zA¤�}�¤¼uG�
¤�|�¡£~-|$|${p¡£uM¤�~-|A¤¢yMu^yM�	�zB~R}Z�$�G~$¡£{pyGyÀ¤�|$�$µ

tPu^¤¢ye|$~-uwyM�32Â¡�¤�{n|$u�uG~+�G{n�A}¢x-¡£{k¡nxRuG{n�-~-��¤¯{pyË�J¤�uGvDvBxR����z8~-�$|B�$xR�M¤�{pywz$�
¡nx�uG{n�-~-�M¤�{pyJ��¤¯u�vkª��$ÉnÉn�Uz8~-�$|B�$xR�M¤�{pye�\x-y¹¤¢y9�A~-|${^¤�|kª��$ÉnÉn� yM{nu�u�v${n~-�G�8¦�§:í�}�´
u�v$~-�$�-vª±�$ÉnÉn�U¡nx�uG{n�-~-�M¤�{pyJ�A~w{£}�¤¯�¾¤¯|Bx�uG{(yM~O��{/yM~-�$�£¡£{py³~�ªcz$�M¤�uGuM}�{n|${pyGynÇÃuGv${n�
�A~�|$~OuÂx-�$�A��{pyGy'uGv${¡£~-���A}�{£Æ��$�G~$¡£{pyGyM{pykz$�D��vA¤¢¡£v�¡nxRuG{n�-~O�M¤�{py'�UxR�DzB{
y�{n|ByÀ¤�uM¤�¬	{kuG~�uGv${k��}¯~OzBxr}/¡£~-|$uG{£Æ$up§¨:~x-¡£vA¤�{n¬	{�u�v${'ÙB{£Æ	¤�zA¤�}�¤�uG�D~Rª²v$�$�'xR|
¡£~O�-|A¤�uM¤�~-|xR|B�+uG�G�${(¡£~O|$uG{£Æ®u�´PyM{n|ByÀ¤�uM¤�¬	{�y��	��z8~R}c�ByM{-ÇZx��~-��{���x-�O¤¢¡nxr}5�G{£¤�|$´
u�{n�G�$�G{nu�xRu�¤¯~O|(~�ªºyM�A��zB~�}¥¤¢¡h�$�G~$¡£{pyGyÀ¤�|$�^¤¢y¹|${p¡£{pyGyGxR�G�A§:¶�{h���ByMu5yM{n{�¡£~-|$uG{£Æ$uG´
y�{n|ByÀ¤�uM¤�¬	{wv$~R}�¤¢yMuM¤¢¡w�$�G~$¡£{pyGyM{py^xOy�uGv${w|$~-���Uxr}c��~$�A{w~Rª³~-�8{n��xRuM¤�~-|ZÇZxR|B��yM{n{
¡£~O|$uG{£Æ®u�´¼ª±�G{n{��O¤¢yG¡£�G{nu�{ÂyM�A��z8~R}³�UxR|A¤��$�A}¢xRuM¤�~-|Ix-yex yM�8{p¡�¤¢xr}�¤¢Én{p����~$�O¤�Íg¡nxR´
u�¤¯~O|k~RªÈu�vA¤�yV|$~-�G�+§54

¨Jv${pyM{³~OzByM{n�G¬-xRuM¤�~-|By8vBxR¬-{:�$��x-¡£u�¤�¡nx·}-¤����A}�¤�¡nx�uM¤�~-|BynÇRª�~-�1uGv${n�9��{pxR|^v$�$�Ux�|$´
}�¤��A{ÙB{£ÆA¤�zA¤¥}�¤¢u�� xR|B��¡£~-���B{nu�{n|B¡£{D¤�y+�$|A}�¤��	{£}���uG~��G{pyM�A}�u+ª±��~-�êx�yÀ¤����A}�{
v$�Az$�M¤¢�+~Rª�|${n�$��xr}³|${nuG�V~·���kuG{p¡£v$|$~R}�~-�-��xR|B��{£Æ$�B{n�GuwyM�®y�uG{n�Uy9uG{p¡£v$|$~R}�~-�O�	§
¶�v${n�G{n¬A{n�5¤�u�xR�$�8{pxR��y:¤�| xev$�Az$�M¤¢��yM�$yMuG{n� ÇA�O¤�y�¡£�G{nuG{-ÇAª�~-�G�Ux·}×ÇA¡£~-|$uG{£Æ$uG´¼ª��G{n{
y��	��z8~R}$�UxR|A¤��$�A}¢xRuM¤�~-|k�J¤�}�}gz8{²xeyM~-�$��¡£{�~�ªgz$�M¤�uGuM}�{n|${pyGyJxR|B�~-uGv${n�:ª�~-�G�'y:~Rª
�$|By��-¤�}�}�ª±�A}�zB{nvBx�¬-¤�~-�w�\y�{n{¾x·}�y�~ Ì �$|ZÇ ç vBxR�$u�{n�7686 ¤¯|�uGvA¤¢y9¬	~R}��$��{R¦£§^t�ªJ��{�9xR|	u8¤����A}�{n��{n|$u�x�uM¤�~-|By:~RªgyM�A��zB~�}¥¤¢¡h¡£~-�-|A¤�uM¤�~-|wuGvBxRu:{£Æ®vA¤�zA¤�u³u�v${5ÙB{£ÆA¤¯zA¤�}�¤¼uG�
x�|B�k¡£~-���B{nu�{n|B¡£{�~Rª5�B{n~-�A}�{:9 yÄÇBuGv${n|ku�v${n�k���ByMu³z8{�z$�A¤�}�u^~-| xeª�~-�$|B�$xRuM¤�~-|
u�vBxRuh¤�y�ª��$|B�$xR��{n|$u�xr}�}��k¡£~-|$uM¤�|$�$~-�BynÇOv$~R}�¤�y�uM¤¢¡(x�|B� ¡£~-|$uG{£Æ$uG´PyM{n|By\¤¯u�¤¯¬A{-§

;=<?>A@:BC>EDGF:>EDC>IHCJLKMF:NPORQRBCDGQTSVU:QRWXBGY:QRDC>ENVZ[BCN\J7>�N&Z[QRDCBA@:W]Z^NPHGDC@:W`_VDC>7S=N\W:W:N\Da_&DGQRNPW:Bcb8QRDdQRBADCFe>
NPW:ORf�DG>/HCJgDGF`_&D�S=NPHGHC>�S=DGORfihj>/WeNPDC>IB-BGfkBGDC>/JlB-mnFeNPBC>lBCDGHC@`S=DG@:HC>IBo_&HG>EJ7QRBCHG>/Y:HG>/BC>/WeDC>�hqp:f�p3>/QRW:r
_&W`_VOsfjt/>ch7QRW:DGN�QRW`hj>/Y3>/W`h]>/W:DnY`_VHCDCBcu

v



���=w ��xzy{,�x|�o'zx*"-}~. x %���'�y{x�.{x
ìV�$�UxR|wyM�A��zB~R}�¤¢¡5¡£~-�-|A¤�uM¤�~-|e¤¢y«z$�A¤¥}�u5�$�8~-|(x9�n½Ã���n�·����-���¼�5�n½$�£������Þ-���pÇn�VvA¤�¡£v
¤¢y�¡£~O|$uM¤�|$�$~-�By:¤�|k¤�u�yh�$�M¤�|B¡�¤��A}¢{py9~Rª:~-�B{n��x�uM¤�~-|ZÇBxR|B�¤¢yJuGv${^�A}�uM¤��Ux�uG{�yM~-�$��¡£{
~�ª³uGv${eÙB{£Æ	¤�zA¤�}�¤¢uG�+~RªEv$�$�'xR|¿yM�A��z8~R}c�ByM{-§�¨:~kyM{n{wuGvA¤¢ynÇ«~-zByM{n�G¬A{�uGvBx�u/uGv${
zBxOyÀ¤¢¡J|${n�$��xr}B�$�G~$¡£{pyGyM{pyhxR�G{JzB{py�uE�A{pyG¡£�M¤�z8{p�Ux-y5¡£~O|$uM¤�|$�$~-�BynÇRyÀ¤�|B¡£{�¤�|Aª�~-�G�UxR´
u�¤¯~O|�¤¢yJ�G{n�$��{pyM{n|$uG{p�wz$��¡£~-|$uM¤�|$�$~-�By5èO�BxR|$uM¤�uM¤�{pyJyM�B¡£vUxOyEy��A¤¯�O¤�|$�wª��G{pè-�${n|B¡£�
x�|B����{n�z$��xR|${9�B~-uG{n|$u�¤�x·}×§5ã+~	yMuh|${n�$�G~-|By�y�{n{n�auG~�~O�B{n��xRu�{²x-y¹}�~-���$�G{p¡�¤�´
y\¤¯~O| xR|Bxr}�~-�U�A{n¬O¤¢¡£{pyn§�Ê8�$�GuGv${n�G��~O�G{-Ç-uGv${9}¢xR���-{^|$�$��zB{n�h~Rª5|${n�$�G~-|By�ª±~-�$|B�
¤�|u�v${(z$�£xr¤�|By9~RªEuGv${wvA¤��-v${n�wxR|A¤��Uxr}¢y9¤����A}�¤�{pyeuGvBxRuVª±�$|B¡£uM¤�~-|Bx·}ExR�G{px-y^¡nxR|
~�ª±uG{n|DzB{k¬O¤�{n��{p�Dx-y�C�BÞ-���¼Þ-�¼�¥��¡£~O|$uM¤�|$�$~-�Byn§�¨JvBxRue¤¢ynÇ³�V{U¡nxR|�¬O¤¯{n�!yM�B¡£v
x�|¿xR�G{pxx-y/x'¡£~-|$uM¤�|$�$�$� ~Rª³|${n�$�G~O|BynÇB�£xRuGv${n�9uGvBxR| x-y9xw}¢xR���-{�|$�$��z8{n�J~Rª
�O¤¢yG¡£��{nuG{�|${n�$�G~O|Byn§³¨JvA¤¢yV¬-¤�{n��¤¢yV{n¬	{n|'��~-�G{�x��$�$�G~-�$�M¤¢xRuG{9¤�ªGÇBx-y�y�~-��{�yM�$�-´
�O{pyMupÇAuGv${^zBx-yÀ¤¢¡^¡£~-��$�$u�xRuM¤�~-|Bxr}Z�$|A¤�uV¤�y�|$~-u�uGv${^|${n�$�G~O|ZÇ$z$�$u�uGv${�yM�A|BxR�ByM{
� Ì v${n�$v${n���1Ç�äpåAðj�A¦�§U¨�v$�By^uGv${�zBxOyÀ¤¢¡'|${n�$��xr}E�$��~®¡£{pyGy�{py(x��G{�zB~OuGv�u�{n���B~-´
�£xr}�}¯�DxR|B�yM�BxRu�¤�x·}¥}���¡£~-|$uM¤�|$�$~-�Byn§�¨�vA¤�yË¤¢yË¤����B~-��u�xR|$u9ª��G~-� xku�v${n~-�G{nuM¤¢¡nxr}
�8{n��yM�8{p¡£uM¤�¬	{-Ç1z8{p¡nxR�ByM{e¤�u^��{pxR|ByVuGvBxRu9�B~-��{n��ª¢�A}c�UxRu�v${n�UxRuM¤¢¡nxr}cu�~	~R}¢y9�Ux��
z8{�z$�G~O�$�-v$u³uG~zB{pxR��~O|kuGv${��$�G~OzA}¯{n�!~Rªc�{n|$u�xr}Z�G{n�$�G{pyM{n|$u£xRuM¤�~-|Z§

tP|�x-�$�O¤�uM¤�~-|ZÇ5�UxR|$�+~Rª�uGv${'��~	yMuezBx-yÀ¤¢¡U¡£~O�-|A¤�uM¤�¬	{��$��~®¡£{pyGy�{pynÇ5yM�B¡£v�x-y
�8{n��¡£{n�$uM¤�~-|ZÇ�x-y�yM~®¡�¤¢xRu�¤¯~O|ZÇEyM{n|By�~-�G�A´���~-uG~-��¡£~A~-���O¤�|BxRuM¤�~-|ZÇ�x�|B�+©\�B�A�-{n�{n|$u
~�ªÈyÀ¤��w¤�}¢xR�M¤�uG�	Ç8xR�G{9z$��uGv${£¤��/|Bx�uG�$�G{�¡£~-|$uM¤�|$�$~-�ByÄ§Z¶D{²yMvBx��G{^uGv${pyM{9ªPx-¡£�A}�uM¤�{py
��¤¯u�vUuGv${9}�~-�J{n�³xR|A¤��Ux·}�yÄÇBxR|B���{�~-zByM{n��¬	{�u�vBxRuJuGv${n�UyMv$~-��u�v${�yGxR��{JÙB{£Æ$´
¤�zA¤�}�¤¢uG�Ö¤¯|�uGv${£¤��^�ByM{�x-y9��{��A~B§7�V¤¢yG¡£��{nuG{n|${pyGy9¤¢y9��~AyMu²x��$�BxR�G{n|$u9��v${n|���{
¡£~O��{^uG~�vA¤��-v${n��¡£~-�O|A¤¯u�¤¯¬A{^�$�G~$¡£{pyGyM{pynÇ8yM�B¡£v x-yh}¢xR|$�-�Bx��-{��ByM{wxR|B�k{£Æ$�A}�¤¢¡�¤¯u
��{px-yM~-|ZÇ$z$�$u9uGv${pyM{Ëª×xO¡£�A}¯u�¤¯{py9�Bx��Gu�xR�A{/~�ªÈuGv${ËÙB{£Æ	¤�zA¤�}�¤�uG�+~RªÈu�v${��$|B�A{n�M}��O¤¯|$�
¡£~O|$uM¤�|$�$~-�By5�$�G~$¡£{pyGyM{pyÄ§5�

¨Jv${pyM{�¡£~-|ByÀ¤¢�A{n��x�uM¤�~-|By�yM�$�-�O{pyMuJuGvBxRu�xw¡£�M¤�uM¤¢¡nxr}c�G{pyM{px���¡£v��-~	x·}B¤¢yJuG~w�$|$´
�A{n�£yMu�xR|B�+uGv${w�$�G~$¡£{pyGyM{py9z$�k��vA¤¢¡£v��O¤�y�¡£�G{nuG{UxR|B��xR�$�$��~RÆ	¤��Ux�uG{£}�� �O¤�y�¡£�G{nuG{
y��	��z8~R}¢y^¡nxR|{n��{n���-{eª±�G~O� ¡£~-|$uM¤�|$�$~-�ByV�$�G~®¡£{py�yM{pyn§ Ñ ª/¡£~-�$��yM{uGvA¤¢y9¤¢y�xR|
¤�|$¬A{n��yÀ¤�~-|~�ª/uGv${k�ByM�Bxr}/yÀ¤�uG�Bx�uM¤�~-|D¤�|I¡£~-���$�$uG{n�Uy�¡�¤¯{n|B¡£{�xR|B�D{n¬A{n|�}�~-�R¤¢¡RÇ
�Vv${n�G{(�O¤¢yG¡£�G{nu�{¾y��	��z8~R}¢y�xR�G{^u£xR�	{n| xOyJ�R¤�¬	{n|ZÇ8xR|B� ¡£~-|$u�¤¯|$�$~O�ByEèO�BxR|$uM¤�uM¤�{py
x��G{Âx��$�$�G~RÆA¤¯�'xRuG{p��z$���O¤¢yG¡£��{nuG{ yMuG�G�B¡£u��$�G{pyn§�¶D{U���By�u^�$|B�A{n��yMu�xR|B�Dv$~O�
u�v${¾�O¤¢yG¡£��{nuG{Ây�uG�G�B¡£uG�$�G{pyVª�~-�$|B�+¤�|�}�~-��¤�¡xR|B�+}¢xR|$�-�BxR�O{U¡nxR|�{n��{n�G�-{¾ª±�G~O�
¡£~O|$uM¤�|$�$~-�By5�G{n�$��{pyM{n|$u�xRuM¤�~-|ByVxR|B�'�$�G~$¡£{pyGyM{pyn§

�c�z_&ORQRJEN&�E�=���P�e�P�P�0F�u:�P��@:BG>/BzS=N\W:DCQRW:@:N\@:B0�c�(�����j����� �(�T���[_&Bn_|p`_&BGQsB�Z^N\H[hjQRBaS=HG>/DC>|OT_VW:rP@3_&rP>
_&W`hlDCFeNP@:r\F:D�u0 ¡_&¢jN �=���\�P�P�0hjQRBaS(@:BCBG>/B�DCFe>�rPHGNP@:W`h]QsWerEN&Z{ORQsWerP@:QRBCDGQ£SnBCDGHC@`S(DC@:HG>/B�QRW�S=NPW:DGQRW:@:N&@:B
BC>/W:BGNPHGfP¤�J7N\DCN\H�YeHCN:S=>/BGBC>/Bc�:_&W`h|DCF:>nHG>/O£_&DGQsN\W-p3>/DGmn>/>/W-S=N\rPW:QRDGQs�j>{ORQRW:r\@:QRBCDCQ£S=B�_&W`h�S=N\W:W:>�S=DGQRNPW:QRBCJ¥u



��� "���$��
Ñ �$�:�-~	x·}-¤¢yZuG~^�A{n¬A{£}¯~O��x�uGv${n~O�G{nuM¤¢¡nxr}Aª±��x���{n��~R�G�Jª�~-�c¡£~-|$|${p¡£u�¤¯~O|A¤�y�u³�A|$~-�J}�´
{p�A�O{ �G{n�$�G{py�{n|$u�xRuM¤�~-|DuGvBxRuwÍ$}�}¢ykx��G~�}¯{�xR|Bxr}�~-�-~O�BywuG~uGv${ku�v${n~-�G�D~Rª/ª�~-�G´
�'xr}²yM�$yMuG{n�Uy(¤¯|�yM�A��z8~R}�¤�¡Ö�	|$~O�J}�{p�A�-{k�G{n�$�G{pyM{n|$u£xRuM¤�~-|Z§I¨Jv${+�$�G~-�8{n�GuM¤�{py
�V{k{£Æ®�8{p¡£uk~Rª(uGvA¤¢yuGv${n~-�G�Î¤�|B¡�}¯�B�A{�ª�~-�G�Uxr}�¤�uG�-Ç¹¤¢�A{pxr}�¤¯Épx�uM¤�~-|ZÇ�èO�Bxr}�¤¯u£xRuM¤�¬	{
¤�|Aª�{n�G{n|B¡£{-Ç³xR|B��{£}��B¡�¤¢�$xRuM¤�~-|I~�ª�u�v${�{n��{n�G�-{n|B¡£{'~Rª�uGv${k�O¤¢yG¡£�G{nuG{ª±��~-� uGv${
¡£~O|$uM¤�|$�$~-�Byn§Zt��O¤¢yG¡£�ByGyV{px-¡£v¤�| uG�$�G|Z§

Ê«¤¯�£yMu5~-zByM{n�G¬A{JuGvBxRuA¦ ª�~-�G�'xr}C9n¤¢yh�ByM{p�e¤�|�uG�J~^�O¤¢yMuM¤�|B¡£u³z$�$uh�G{£}¢xRuG{p�w�/xr�$yn§
tÀ|�uGv${kÍB��y�uÂ¡nx-y�{-Ç �-�£� ¤�yk¡£~O|$uG��x-yMuM{p�D�J¤�uGv��w�nÞ-»8�¢»Aà-Ç5~-�'{pèO�A¤¯¬-xr}�{n|$uM}��AÇ
y��	|$u�x·ÆU�J¤�uGv¿y�{n�UxR|$uM¤¢¡nyn§htP|+uGvA¤¢y/yM{n|By�{(x'yM�®y�uG{n� ¤¢yJª�~-�G�'xr}1¤¥ªh¤�u�yJ¤�|Aª�{n�G{n|$´
u�¤�x·}E�$�G~$¡£{pyGyM{pye�A{n�B{n|B�D~-|A}���~-|uGv${&ë�yMvBxR�8{pyGîk~Rª/yM�A��z8~R}¢ynÇZ|$~-u^~O|uGv${£¤��
�{pxR|A¤�|$�	yn§³¨Jv${n��{£ª±~-��{-Ç-��{��O¤¢yMuM¤�|$�-�A¤¢yMv �-�£�(ÞO�B�n�r�����r�e��ÇO��vA¤¢¡£vUxR�G{��$�$��{£}¯�
y��	|$u�xO¡£uM¤¢¡RÇ-ª��G~-�!�n�R�����O�B�n�r�����r�e��Ç�¤¯|+��vA¤¢¡£vkuGv${(y��	��z8~R}¢yhvBxR¬-{9��{pxR|A¤�|$�	ynÁ
xeyM�A��zB~R}gy��®yMu�{n��¤¢yJx9ª�~-�G�Uxr}gy��®yMu�{n�?uG~-�O{nuGv${n�5�J¤�uGvkxR| �¼»B���p�§�g�G�r��Þ-���¼�-»^~-�
xÂ���r�(ÞO»B���¼�n�nÇ	�VvA¤�¡£v xOyGyÀ¤��-|ByJuGv${^�{pxR|A¤�|$�	yn§

tP|�uGv${Uy�{p¡£~-|B��¡nx-yM{ �O��� ¤�yw¡£~-|$u���x-yMuG{p�+�J¤�uGv��wÞ-�����r�w�\x-y²¤�| }¢xRuG~$¦£Ç
x�|B� �-�£�wÞ-�5��{px�|By�uGvBx�u(u�v${¿yM�$yMuG{n�?9 y^¤�|Aª�~-�G�Ux�uM¤�~-|I�$�G~$¡£{pyGyÀ¤�|$��¡nxR�Bx-¡�¤�´
u�¤¯{pyw�A{n�8{n|B��~-|A}��~-|�xRzByMu���x-¡£u���{£}�x�uM¤�~-|ByMvA¤��By��£xRuGv${n��u�vBxR|�~O|�uGv${£¤��w�UxR´
u�{n�M¤¢xr}/{n��z8~®�O¤���{n|$up§ÎtPuw¤¢y¾¤¯|�uGvA¤¢y'yM{n|ByM{+uGvBxRu�¡£~-���$�$uG{n�'�$�G~-�O��xR�UywxR�G{
ª�~-�G�'xr}PÇ/yÀ¤�|B¡£{uGv${n���A{£ÍB|${uGv${yGxR�{¿¡£~-���$�$u£xRuM¤�~-|By'��v${nuGv${n�ku�v${n��xR�G{
¤����A}�{n��{n|$u�{p�D{£}¯{p¡£u��G~-|A¤¢¡nxr}�}¢�I~O��¤�|IyM~O��{k~-uGv${n�w�/xr�	§+tPu¾¤�y¾uGvA¤¢yw�-¤�|B�Î~Rª
ª�~-�G�'xr}�¤¯u��uGvBxRuUx·}¥}�~-�9y�¡nxr}¢¡£�A}�¤��\�O¤¢yG¡£�G{nuG{Öª±~-���Uxr}/yM�$yMuG{n�Uy£¦euG~zB{Ö¤����A}�{n´
�{n|$uG{p�'¤�|xR|$�'��{p�O¤��$�4uGvBxRuV¤�y^y��32Â¡�¤�{n|$uM}��¿¡�}�~	yM{wuG~'uGv${��O¤¢yG¡£�G{nuG{e¤¢�A{pxr}P§
í9|Bxr}�~-�-~O�ByÀ}����{w{£Æ®�8{p¡£u�xkuGv${n~-���~Rª��n�-»B���¼»B½A�-½O� �-�£�(ÞO�³�n�r�����r�e�/uG~+zB{
¤�|B�A{n�8{n|B�A{p|$uJ~Rªc�Ux�uG{n�M¤¢xr}g{n�zB~$�O¤¯�{n|$uExR|B�uG~��A{n�B{n|B�Ö~-|A}���~-|¤��A{px·}¥¤�Én{R�
�$��~-�B{n�Gu�¤¯{pyV~Rª³¡£~-|$uM¤�|$�$~-�By¹��{p�O¤¢x$§

°³~OuGvk|$~-uM¤�~-|ByJ~�ªZª±~O�G�Uxr}�¤�uG��xR�G{9¤����8~-�Gu�xR|$u¹ª±~O��¡£~O|$|${p¡£uM¤�~-|A¤¢yMu^uGv${n~-�M¤�{py
~�ª²�A|$~-�J}�{p�A�-{k�G{n�$��{pyM{n|$u�xRuM¤�~-|Z§�Ê«¤���yMurÇ³z$�DuGv${£¤��Uz8{£¤�|$���$�$�G{£}���yM�	|$u£x-¡£uM¤¢¡
�V{/xR�G{^¡£~-|AÍg�A{n|$uJuGvBxRuh~-�$���A{£ÍB|A¤¯u�¤¯~O|By�~Rª5¡£~-�-|A¤�uM¤�¬	{9�$�G~$¡£{pyGyM{py��A~w|$~-u�xR�$´
�8{pxr}/uG~�v$~-��$|B¡£�A}¥¤P§M¨ Ì {p¡£~-|B�1ÇJz$��uGv${£¤��'zB{£¤�|$�Ïx�zByMuG��x-¡£uw��{�	|$~-� uGvBx�u
~O�$��uGv${n~-��¤¯{pyevBxR¬A{(¡nx��$uG�$�G{p��uGv${U{py�yM{n|$uM¤¢xr}E¡£vBxR��xO¡£uG{n�M¤¢yMuM¤¢¡ny^~�ªV¡£~O�-|A¤�uM¤�~-|ZÇ
xOy³~O�$�B~	yM{p�uG~wuGv${^x-¡n¡�¤¢�A{n|$u�yh~RªZ¤�u�yhzA¤�~R}�~-�R¤¢¡nxr}c~O�E{£}�{p¡£uG��~-|A¤¢¡9¤����A}�{n��{n|$u�xR´
u�¤¯~O|Z§�¨Jv${UyM�A|$u�x-¡£u�¤�¡Ë�-¤�|B��~�ª5ª±~-���Uxr}�¤�uG�k{n|ByM�$�G{pyËuGvBxRu9uGv${wuGv${n~-�G�Ö¤�y^y�{£}¥ª�´
¡£~O|$u�xr¤�|${p�1Á$uGv${�xRzBy�uG��x-¡£u��O¤�|B�k{n|ByM�$��{py�uGvBx�uJ¤�u²¡£~-|$u£xr¤�|ByJ|$~���~-��{^uGvBxR|'¤¢y
|${p¡£{py�yGxR�G�A§

© F:QRBª_VY:Y:HCNj_PS=FEQRWl> >cS=DzHG>�hj@`S=>IBzBC>IJo_&WeDCQ£S=B{DGN-BGfkWeDa_c«¡�&mnFeQTS(FEBC>/>/JlBnW:>�S=>IBCBa_VHCf¬DCN�@:W`h]>/H�¤
BCDa_VW`hjQRW:r�DGF:>zJl>�S=F`_VW:QRBCJEB�N&Z�S=N\rPW:QRDCQRN\W¡u F:QRBnS=NPW:DG>/W:DGQsN\@:B¡QRBGBC@:>AS/_&W:WeNPD0p`>A_Ph:hjHG>/BCBG>�h�Z^@:HGDCF:>/H
F:>/HC>\u



tPu³��¤¥}�}ZzB{9��~-��uGv	�VvA¤¥}�{JuG~wyGxR��x9ª�{n�I�V~-���$y5xRz8~-�$u^ëG¤¢�A{pxr}�¤�ÉpxRuM¤�~-|Z§ î�¨Jv${
ªPxR�w¤�}�¤¢xR�wuGv${n~-�G��~Rª/�O¤�y�¡£�G{nuG{'ª�~-�G�Uxr}Ey��®yMu�{n�Uy^�Ux��	{py^x+|$�$��z8{n�^~Rª��¢�-�nÞO� Õ
�®n�¢»AàÞR�£��½A�|�g���¼�-»$���M�A{nu�xr¤�}�{p�Iz8{£}�~-��Ç Ì {p¡£uM¤�~-| § ¦£Ç5��vA¤¢¡£vIxR�G{k~-|A}��IxR�$´
�$��~RÆ	¤��Ux�uG{£}��k�G{pxr}�¤�Én{p�+¤�|�$v$�®y\¤�¡nx·}c¤����A}�{n��{n|$u�x�uM¤�~-|Byn§eí/|�{£ÆBxR���A}�{w~Rª�xR|
¤¢�A{pxr}�¤�É£¤¢|$��xOyGyM�$���$uM¤�~-|&¤�yËuGvBxRu^uGv${n��{UxR�G{�~O|A}¯��uG�J~kxRuG~-�¾¤�¡wyM�A��z8~R}¢ynÇn¦ 9
x�|B�¯¦¢ä:9�Ç:xR|B��uGvBx�u�uGv${n�G{¾¤�ye|$~-u�vA¤¯|$��ë�z8{nuG�J{n{n|Bî'uGv${n� §'tP|D�G{pxr}�¤�uG��uGv${pyM{
y��	��z8~R}¢yw�w¤��-v$u�z8{ �G{n�$��{pyM{n|$uG{p�Dz$�DuG�J~¿¬A~R}�u�xR�O{�}�{n¬A{£}�yzB{nu���{n{n|��VvA¤�¡£v
u�v${n�G{w¤¢ywx¿¡£~O|$uM¤�|$�$�$�4~RªJ}¯{n¬A{£}¢yn§ ìV~-�J{n¬-{n�pÇ8�UxR|$�+¤����A}�{n��{n|$u�xRu�¤¯~O|By�xR�G{
x+�-~A~$��xR�$�$�G~RÆA¤��UxRuM¤�~-|DuG~�uGv${'¤¢�A{pxr}PÇEx�|B�DuGvA¤¢yw¤¢ywuGv${k��{px-yM~-|DuGvBxRu��O¤¢yM´
¡£��{nuG{�ª�~-�G�'xr}/yM�®y�uG{n�Uy^�$��~-¬-¤¢�A{kx��ByM{£ª��A}�uGv${n~-�G{nuM¤¢¡nxr}Jª���xR��{n�V~-�G�kª�~-�w�$|$´
�A{n�£yMu�xR|B�O¤�|$�¿�O¤��R¤�u�x·}�¡£~-���$�$u�{n��yn§�¶D{�{£Æ$�B{p¡£u�xR|xR|Bx·}¯~O�-~-�By�y\¤¯u��BxRuM¤�~-|�¤�|
u�v${�uGv${n~-�G��~Rª/¡£~-|$u�¤¯|$�$~O�ByVª±~-���Uxr}EyM�$yMuG{n�UyÄ§U¶D{w�J¤�}�}��'xR�	{�¡£{n�Gu£xr¤�|¤¢�A{n´
x·}¥¤�É£¤�|$��xOyGyM�$���$uM¤�~-|ByÄÇ�yM�B¡£vIx-yuGvBxRuUxr}�}9ª±�$|B¡£u�¤¯~O|BykxR�G{ ¡£~-|$uM¤�|$�$~-�ByÄÇExR|B�
u�v${ yM�B¡n¡£{pyGyw~Rª^~-�$�wuGv${n~-�����J¤�}�}²�A{n�8{n|B�I~O|�uGv${k{£Æ$uG{n|$uwuG~���vA¤¢¡£v�uGv${pyM{
xOyGyM�$���$uM¤�~-|ByxR�$�$�G~RÆA¤��UxRuG{��V{£}¥}JuGv${k�$v$�$yÀ¤¢¡nxr}�{n��zB~$�O¤���{n|$u�y^~�ª²¡£~-|$|${p¡£´
u�¤¯~O|A¤�y�u(�A|$~-�J}�{p�A�-{�G{n�$�G{pyM{n|$u�x�uM¤�~-|Z§UÊ8~-�^{£ÆBxR���A}�{-Ç5��{w�J¤�}�}/x-yGyM�$�{UuGvBx�u
u�v${n�G{�¤¢yJxr}��/xr�$y5xR|UxR|Bxr}�~-�e¬-xr}��${/z8{nuG��{n{n|wuG�J~/��¤¯¬A{n|kxR|Bxr}�~-��¬-xr}��${pynÇA{n¬A{n|
u�v$~-�$�-v+¤�|&y�~-��{e¤����A}�{n��{n|$u�xRuM¤�~-|By^x�|Bxr}�~-�k¬-xr}��${py9�w¤��-v$u/z8{w�G{n�$�G{pyM{n|$uG{p�
z$�{£}¯{p¡£u��M¤¢¡(¡£vBx��G�-{-Ç-�VvA¤�¡£v'¤¢y9è-�Bx�|$uM¤�Én{p�1§

ç ~-|$|${p¡£uM¤�~-|A¤¢yMuw��~$�A{£}¢y�xR�G{wuG�A�A¤¢¡nxr}�}��&¡£~O|$uM¤�|$�$~-�By�|$~O|A}¥¤�|${pxR���A�A|BxR�w¤�´¡nx·}«y��®yMu�{n�Uyh�J¤�uGvk¬	{n���w}¢xR�G�-{9|$�$��zB{n�£y5~Rªc¬-xR��¤�x�zA}¯{pyÄ§5í/|Bx·}¯�AuM¤¢¡^�$��{p�O¤�¡£u�¤¯~O|
~�ª�u�v${Uz8{nvBxR¬-¤�~-�e~Rª�uGv${pyM{Uy��®yMu�{n�Uy9¤¢ye�ByM�Bxr}�}��¤����8~	yGyÀ¤�zA}�{-ÇJyM~k¤�ue¤¢y�~�ª±uG{n|
|${p¡£{py�yGxR�G�wuG~e�G{pyM~-�Gu5u�~(yÀ¤����A}¢xRuM¤�~-|Z§5ìV~-�J{n¬-{n�pÇRyM�B¡£vUyM�$yMuG{n�'y5�UxR�^z8{/¬A{n�G�
y�{n|ByÀ¤�uM¤�¬	{euG~w¤�|Bx-¡n¡£�$��x-¡�¤�{pyË~RªÈu�v${(yÀ¤����A}¢xRuM¤�~-|Z§�¨�v${pyM{(¡£~-|By\¤��A{n�£xRuM¤�~-|By^yM�$�-´
�O{pyMu�uGvBxRu��{k|${n{p��è-�Bxr}�¤�u�xRu�¤¯¬A{kuG~A~R}¢ywª�~-�'�$|B�A{n��yMu�x�|B�O¤¯|$�I¡£~O|$|${p¡£uM¤�~-|A¤¢yMu
�~®�A{£}¢ynÇJyÀ¤�|B¡£{¿èO�Bxr}�¤�u�xRuM¤�¬A{k�$�G{p�O¤¢¡£uM¤�~-|I�Ux��zB{k�8~	yGyÀ¤�zA}�{�{n¬	{n|D��v${n|I�A{n´
u£xr¤�}¯{p��è-�Bx�|$uM¤�u�xRuM¤�¬A{UxR|Bxr}��$yÀ¤¢yw¤¢y|$~-up§�Ê8~-��{£ÆBxR���A}�{-ÇJuGv${k{£ÆA¤¢yMuG{n|B¡£{�~Rª²x
âº�®xR�$�$|$~O¬^ª��$|B¡£uM¤�~-| xr}�}�~-�/y5�By�uG~��$�G{p�O¤¢¡£u�u�vBxRuJuGv${²y��®yMu�{n�?�J¤�}�}ÈxR�$�$�G~Ax-¡£v
x�|¾xOyM�	��$uG~-uM¤¢¡nxr}�}��UyMu�x�zA}¯{J{pèO�A¤�}¥¤¼z$�M¤��B� ÇA{n¬A{n|(u�v$~-�$�-v���{h�UxR�^|$~-u5z8{/xRzA}�{
u�~¾�A{py�¡£�M¤�zB{e¤�u�yJ{£ÆBx-¡£u�uG��x�©\{p¡£u�~-�G�-§cã+~-��{/�-{n|${n�£xr}�}¯�AÇ$��{9{£Æ®�8{p¡£u�uGv${^uGv${n~O�G�
~�ª¹¡£~-|$u�¤¯|$�$~O�By5ª�~-�G�'xr}cyM�®y�uG{n�UyJuG~wz8{(xk���c�B�-���nà-�¼�£Þ-�RuGv${n~-�G�'��xRu�v${n��uGvBxR| x
»8½	�w�r���¼�nÞ-�-u�v${n~-�G�	§
í²ykxR���-�${p�IxRz8~-¬-{-ÇJx�¡£{n|$uG��xr}��$�G~OzA}¯{n� ~�ª¾¡£~-|$|${p¡£uM¤�~-|A¤¢yMuk�A|$~-�J}�{p�A�-{

��{n�$�G{pyM{n|$u�xRu�¤¯~O|k¤¢y9uGv${w{n��{n�G�-{n|B¡£{w~Rª�yM�A��zB~R}�¤¢¡w¡£~-�-|A¤�uM¤�¬A{��$�G~$¡£{pyGyM{py²ª±�G~O�
y��$zByM�	�zB~R}�¤¢¡5�$�G~$¡£{pyGyM{pyÄ§c¨Jv${n�G{£ª�~-�G{-ÇRxJ�$�M¤�|B¡�¤��Bxr}$�-~	xr}-~Rª$uGv${5uGv${n~O�G�/~�ªÃ¡£~-|$´
u�¤¯|$�$~O�By«ª±~-���Uxr}ByM�®y�uG{n�Uy«¤¢y:uGvBxRu:¤�uEy�v$~-�A}¢�w{£}��B¡�¤��$x�uG{/u�v${��G{£}¢xRuM¤�~-|�z8{nuG�J{n{n|
¡£~O|$uM¤�|$�$~-�By^xR|B�D�O¤�y�¡£�G{nuG{k�A|$~-�J}�{p�A�-{��G{n�$��{pyM{n|$u�xRuM¤�~-|ZÇ5xR|B�&¤�|��Bx��GuM¤¢¡£�A}¢xR�
y�v$~-�A}¢��yMv$~O��v$~-� ¡£~O|$uM¤�|$�$~-�By^¡£~-|$|${p¡£uM¤�~-|A¤¢yMu�yM�$yMuG{n�Uye¡nxR|�xR�$�$��~RÆ	¤��Ux�uG{
¤¢�A{pxr}�¤�Én{p� �O¤¢yG¡£��{nuG{²¡£~O�-|A¤�uM¤�~-|Z§ Ì ~-��{V�$�G{£}�¤¯�¾¤¯|Bx��G�U��{pyM�A}�u�yh�J¤�}¥}Zz8{Jª±~O�$|B�w¤�|



Ì {p¡£u�¤¯~O|¿á$§ §

ú�ó'þÏö�� ó'þÏö��·ö � ø°� þ�ø°�·ü	�|�:�

wl��� �E.{y{" �o'n.0%�"��
íV}�}³�UxRuGv${n�'xRuM¤¢¡nxr}³uGv${n~-��¤¯{py^x��G{k�¢�-�nÞO�¥�®n�¢»Aà-Á$uGvBx�u9¤�yÄÇZuGv${n��yM{£}�{p¡£u�~-�$u�¡£{n�G´
u£xr¤�|U�$�G~O�B{n�GuM¤�{py¹¤�|kuGv${£¤����A~-�Uxr¤�| xR|B�¾¤��-|$~-�G{9uGv${9�G{n�Uxr¤�|B�A{n��yM~wuGvBxRuhuGv${n�
�8{n�G�w¤�u���¤¯�O~-�G~-�By9�G{pxOyM~-|A¤�|$� xRzB~O�$u^uGv${��$v${n|$~-��{n|BxÖuGvBxRu��A{n�8{n|B�~-|�uGv${
y�{£}¯{p¡£u�{p�I�$��~-�B{n�Gu�¤¯{pyÄ§�í4�UxRu�v${n�UxRuM¤¢¡nxr}/u�v${n~-�G��¤�y'�By�{£ª±�A}^uG~uGv${+{£Æ®u�{n|$u
u�vBxRu:¤�u³yM{£}�{p¡£u�y5�$�G~O�B{n�GuM¤�{py¹uGvBxRu³xR�G{J�G{£}�{n¬-xR|$u:uG~^¡£{n|$uG��xr}$�$v${n|$~-��{n|BxË~RªguGv${
�A~O�Uxr¤�|ZÇ5xR|B��uG~+uGv${�{£Æ$uG{n|$u^uGvBxRuË¤¯uË¤��-|$~-�G{pyeuGv$~	y�{�uGvBxRu�xR��{��B{n�M¤��$v${n��x·}×§
|Aª�~-�GuG�$|BxRu�{£}¯�AÇZ��v${n|���{�xR�G{w¤�|$¬A{pyMuM¤��	xRuM¤�|$� xÖ|${n� �A~-�Ux·¤¯|�~Rª��$v${n|$~-��´

{n|BxÃÇ1¤�u��Ux��k|$~-u^zB{'~-z$¬O¤¯~O�By9��vA¤¢¡£v¿�$v${n|$~O��{n|Bx�xR�G{�¡£{n|$uG��xr}³xR|B���VvA¤�¡£v
�8{n�M¤��$v${n��xr}PÁ^x-ywx��G{pyM�A}�u¤¢�A{pxr}�¤¯Épx�uM¤�~-|�¤�y¾�$�G~-zA}�{n�UxRuM¤¢¡R§�tÀ|IuGv${py�{ ¡nx-yM{py�x
�8Ô	�p»8�-�w�p»B�O�¥�nàO�¢�£Þ-�:Þ-»BÞ-���r�n���9�UxR� v${£}��DuG~k¤¢�A{n|$uM¤�ª���uGv${Â¡£{n|$u���xr}5�$v${n|$~-��´
{n|BxxR|B�k�G{£}�{n¬-xR|$uh�$�G~-�B{n��uM¤�{pyn§

¨JvA¤¢y'¤¢ykuGv${�zBx-y\¤�¡��$�G~$¡£{p�A�$�G{��{+�J¤�}�}�ª�~R}�}¯~O��Ò�Ê«¤���yMuk�V{ ¤¢�A{n|$uM¤�ª���x
�A~O�Uxr¤�|�~RªA¤�|$uG{n�G{pyMurÇpyM�B¡£v�x-yZ¡£~O|$|${p¡£uM¤�~-|A¤¢yMu³yM�$yMuG{n�Uy1~O�È¡£~-|$u�¤¯|$�$~O�Bygy��	��z8~R}
y��®yMu�{n�Uyn§5¨Jv${��A~-�Ux·¤¯| ¡nx�|$|$~-u�zB{��A{£ÍB|${p�1Ç8zB{p¡nx��ByM{�uGv${9¤¢�A{n|$uM¤�Íg¡nxRu�¤¯~O|k~Rª
¡£vBx���x-¡£uG{n�M¤¢yMu�¤�¡V�$�G~-�8{n�GuM¤�{pyh¤¢yJuGv${^¬A{n�G�w�$�G~-zA}�{n�au�~(z8{(yM~�}¯¬A{p�1ÁO¤�|ByMuG{px-�'uGv${
�A~O�Uxr¤�|����By�ugz8{/�¼»B�-�¼�nÞ-���£�-Ç�}¢xR�G�-{£}��^uGv$�G~O�$�-v^{£ÆÃx����A}�{pyn§ Ñ |B¡£{Eu�v${³�A~-�Uxr¤�|
vBxOy³z8{n{n|k�-��x-y��B{p���{J}�~	~O�wª±~O�/�¼»¡±pÞO���¼Þ-»B�n�Ä��ÇR�$��~-�B{n�Gu�¤¯{py�uGvBxRu³v$~�}��kx·}¯�9xp�$y
~O�:ª±~-�:uGv${��~	yMu:�BxR�Gup§5¨Jv${pyM{h¤�|$¬-xR�M¤¢xR|B¡£{py5xR��{Eu�v${�{£}�{n��{n|$u�y5xR�G~O�$|B���VvA¤�¡£v
x¾�UxRuGv${n�Ux�uM¤¢¡nxr}ZuGv${n~-�G�k¡nxR|kzB{w¡£~-|ByMuG���B¡£uG{p�1§

Ì ¤¯|B¡£{wuGvA¤¢yV�-¤�|B�Ö~RªÈ�$v${n|$~O��{n|$~R}�~-�R¤¢¡nxr}ExR|Bx·}¯�$yÀ¤¢yV�J¤�}¥}5zB{e�$|Aª×x��w¤�}¥¤¢xR�^u�~
�'xR|$����{px-�A{n��ynÇJ��{'¤�}�}��ByMuG��x�uG{+¤¯uÍB��yMuª�~-�Uu�v${kªPxR�w¤�}�¤�x���-���n�p���p���Uy��	��z8~R}
y��®yMu�{n�Uy'�\¡nxr}¢¡£�A}�¤�¦�Ç�z8{£ª±~O�G{¿xR�$�A}��O¤�|$��¤�uUu�~uGv${'}�{pyGyªPxR�w¤�}�¤�x��¿�n�-»8���¢»8½	�O½-�
y��	��z8~R}ByM�®y�uG{n�UyJ�×¤¯�'xR�-{/yM�$yMuG{n�'y£¦�§c¨�vA¤�yhuG�J~rª�~R}¢�(x�|Bxr}��®yÀ¤¢yh�J¤�}�}ºxr}¢yM~ez$�M¤�|$�
¤�|$uG~+uGv${ª±~-��{n�-�G~-�$|B��u�v${ÂyÀ¤��w¤�}¢xR�M¤�uM¤�{py'xR|B�D�O¤ {n�G{n|B¡£{py¾zB{nuG��{n{n|�uGv${'uG�J~
�O¤�|B�$y�~�ª¹yM�$yMuG{n�'yn§

wl�=w %���'zy{x�.{x²�E���! #"�$?�E�o��.{x|�³�

´ ´
í^y��O¤¢yG¡£�ByGy�{p� xRz8~-¬-{-Ç-~O�$�E�$v${n|$~O��{n|$~R}�~-�R¤¢¡nxr}³xR|Bxr}��$yÀ¤¢yJzB{n�R¤�|ByVz$�e¤¯|B�O¤¢¡nxRu�´
¤�|$�^uGv${J�A~-�Uxr¤�|w~RªB�$v${n|$~-�{n|Bx^uG~�z8{/xR|Bxr}��AÉn{p�1§:tP|wuGvA¤¢y5¡nx-yM{J��{³xR��{Exr¤¢�A{p�
z$�wuGv${9ªPx-¡£uJuGvBxRu9�\�O¤¢yG¡£��{nuG{R¦5ª�~-�G�Uxr}ZyM�$yMuG{n�UynÇ$�O¤��R¤�u�xr}5yM�®y�uG{n�UyJxR|B�k¡nxr}¢¡£�A}�¤



x��G{ xr}�}/�G{p¡£~-�O|A¤¯Én{p��¡nxRuG{n�-~O�M¤�{pyn§I¨Jv${n�G{£ª�~-�G{ku�v${'¤��A{n|$u�¤¥Íg¡nx�uM¤�~-|I~Rª9¤�|$¬-xR�M¤�´
x�|B¡£{pyE¡nx�|kzB{n�R¤�|k�J¤�uGvkxR|kxR|Bxr}��®y\¤�y�~RªcuGv${w�G�nÞR���O»$�cu�vBxRu³�8{n~-�A}�{^ÍB|B�'uGv${pyM{
u�~zB{��ByM{£ª��A}Ë¡nx�uG{n�-~-�M¤�{pynÁVuGv${pyM{�xR�G{ u�v${#�g�GÞrà-�wÞ-���¼�w¤�|$¬-xR�M¤¢xR|B¡£{pyn§�Ê«¤���yMurÇ
v$~O�E{n¬O{n�pÇR��{h¤�|B�O¤�¡nx�uG{^uGv${^�A~-�Uxr¤�|kz$�(xOyM�-¤�|$�BÇ«ë�¶�vBxRuJyM~-�Gu£y5~RªZuGvA¤�|$�	yJxR�G{
�n�n�p»kÞ���¡nxr}¢¡£�A}�¤J�\�O¤¢yG¡£�G{nuG{wyM�	�zB~R}ZyM�®y�uG{n�Uy£¦Gµnî

¨Jv${k��~	yMuËª×x��w¤�}¥¤¢xR�'xR|B��¡£vBx���x-¡£uG{n�M¤¢yMu�¤�¡{£ÆBxR���A}�{k~Rª²x��O¤¢yG¡£�G{nuG{ y��	��´
z8~R}ÈyM�$yMuG{n� ¤¢y �£�¼�����p»��Þ-»Aà-½AÞpà-�rÇBxR|B�'¤�|+uGvA¤¢y�{£ÆBxR���A}�{w��{^¡nxR|¿yM{n{e�UxR|$�
~�ªEuGv${£¤��e¤�|$¬�x��M¤¢xR|B¡£{pyn§�Ê«¤���yMupÇ:�O¤¢yG¡£�G{nuG{kyM�A��zB~R}¢y9vBxR¬O{(xkvA¤�{n��x���¡£vA¤¢¡nxr}�¡£~-|$´
y�uM¤�uG�${n|$u³yMuG�G�B¡£u��$�G{-Ò5yM{n|$uG{n|B¡£{py³¡£~O���B~	y�{p��~RªZ��~O���$ynÇRxR|B���V~-���$y«~Rª1}¯{nu�uG{n��yn§
Ì {p¡£~O|B�1ÇRuGv${5}�~-��{py�uB}�{n¬A{£}®¡£~-���8~-|${n|$u�ynÇruGv${¹}¯{nu�uG{n��ynÇRxR�G{J¡£~-|ByÀ¤¢�A{n�G{p�'Þ-���-�w�¼�
�×¤¯|B�O¤�¬O¤¢yÀ¤¢zA}�{-¦�Ç8xR|B�'uGv${pyM{^xRuG~-�¾¤�¡^¡£~O���B~-|${n|$u£yJ����� �p»Ã��¦:zB{£}�~-|$��uG~�xËÍB|A¤�uG{
|$�$�zB{n�^~Rª(���I�B�n�n§ Ê«¤�|Bxr}�}��	Ç³y�{n|$uG{n|B¡£{py�xR��{�ÓJ»B�¼���(x-y�yM{n��zA}¢xR�-{pyË~Rª�uG~-�A{n|By
~OzB{n�O¤¯|$�kx9ÓJ»B�¼���J|$�$��zB{n�J~RªÈy��	|$u�xO¡£uM¤¢¡9�G�A}�{pyn§

�£Þ-�1����¤¯u�uG{n|�|Bx�uG�$��xr}J}¢xR|$�-�BxR�O{'¤�y¾��~-�G{k¡£~-���A}�¤¢¡nxRuG{p�ÎuGvBxR|�¤¯��A}¥¤�{R�
v${n��{-ÁAª±~O��{£ÆÃx����A}�{��G{pxr}1}¢xR|$�-�Bx��-{py��'xR�w|$~-u�zB{w¡£vBxR��x-¡£u�{n�M¤�Én{p�'z$�UxeÍB|A¤�uG{
|$�$�zB{n�^~Rª/yM�A|$u�x-¡£uM¤¢¡w���A}¯{pyÄ§¿¨Jv$�ByÄÇcxr}�uGv$~-�$�Ov�uGv${n�DxR�G{�uGv${'�Uxr¤�|�¤�|ByM�A¤�´
�£xRuM¤�~-|'ª�~-���O¤�y�¡£�G{nuG{�yM�A��zB~�}«y��®yMu�{n�UynÇA���M¤�uGuG{n|'}¢xR|$�O�BxR�-{pyJ�Ux��(|$~OuEz8{�uGv${
z8{pyMu�{£ÆBxR���A}�{pyn§ ç }�~	yM{n��u�~(u�v${9¤��A{px·}¹xR��{²xR��uM¤�Íg¡�¤�x·}c}¢xR|$�-�Bx��-{py�yM�B¡£vkx-yJuGv${ª�~-�G��A}�xOy�~Rª/xr}��-{nz$�£xkxR|B�yM�A��zB~�}¥¤¢¡e}�~-��¤�¡R§kìV{n�G{�uGv${'yM�	|$u£x-¡£uM¤¢¡e�G�A}�{py�xR�G{
ÍB|A¤�uG{wxR|B�'{£Æ$�A}¥¤¢¡�¤¢urÇgx-yVxR�G{^uGv${^�G�A}�{py�ª±~O�/¡nxr}¢¡£�A}¢xRuM¤�|$�k�J¤�uGvkuGv${wyM�	�zB~R}¢yn§

â1{pyGy5~Oz$¬-¤�~-�BynÇRz$�$uh{pè-�Bx·}¥}��wªPxR�w¤�}�¤¢xR�³{£ÆBxR���A}�{py¹~Rªc�O¤�y�¡£�G{nuG{/yM�A��z8~R}Ãy��®yM´
u�{n�Uy5xR�G{�z8~	xR���¾�	xR��{pynÇ-y��B¡£vUx-y5¡£v${p¡£�-{n��yÄÇ·¡£v${pyGyÄÇ-xR|B�w�-~B§:í9�	xr¤�|ZÇ-u�v${n�G{J¤¢y
xVÍB|A¤�uG{9yM{nu5~Rªg���A}¯{pyJ�A{£ÍB|A¤�|$�wuGv${�xr}�}�~-�/xRzA}�{E¡£~O|AÍB�-�$��xRuM¤�~-|By¹~Rªgu�~-�	{n|ByÄÇ·xR|B�
u�v${n�G{²x��G{�{£Æ$�A}¥¤¢¡�¤�u9�G�A}�{pyE�A{£ÍB|A¤�|$��u�v${²xr}�}�~-�/x�zA}¯{eë��~-¬-{pyGîe�P�'xR|A¤��$�A}�x�uM¤�~-|By
~�ªÈuGv${^u�~-�	{n|By�¦�§

¨Jv${w��~	yMu/¡£~O���A}�{£Æ�x�|B� yM~-�$vA¤¢yMu�¤�¡nx�uG{p��O¤¢yG¡£�G{nuG{�yM�A��z8~R}ÈyM�$yMuG{n�Uy9xR�G{
ª�~-�$|B�+¤�|�¡£~-���$�$uG{n��yG¡�¤�{n|B¡£{-Ç5{py��B{p¡�¤¢xr}�}��D¤¯|�xR�Gu�¤¥Íg¡�¤¢xr}h¤�|$uG{£}�}¥¤��-{n|B¡£{-Çh��v${n�G{
�8~-�J{n�Mª��A}³�	|$~-��}¯{p�A�O{(��{n�$�G{pyM{n|$u�xRu�¤¯~O|�}¢xR|$�-�BxR�-{pyË�B{n�G�¾¤¯uwuGv${'��{p¡£vBxR|A¤�ÉpxR´
u�¤¯~O|�~RªgyM~O��{:¤�|Aª±{n�G{n|$u�¤�x·}®�$�G~$¡£{pyGyM{py¹�\Ê«¤��B§AäR¦�§:¨Jv${5}�¤��w¤�u�xRuM¤�~-|By:~�ªBuGv${pyM{Ey��®yM´
u�{n�Uy5vBx-y¹zB{n{n|kx^�Ux�©\~O�5��~-uM¤�¬-xRuM¤�~-|eª�~-�³uGv${V{£Æ®�A}�~-��x�uM¤�~-|U~�ª«¡£~O|$|${p¡£uM¤�~-|A¤¢yMu
x·}¯u�{n�G|BxRuM¤�¬A{py5uG~w¡£~-|$¬	{n|AuÀ¤�~-|Bxr}B�A|$~-�J}�{p�A�-{��G{n�$��{pyM{n|$u�xRuM¤�~-|Ö�a�9�G{n�Oª±�BynÇ8äpåAð·åÃÁ
ã�x-¡nâº{n|$|BxR|ZÇZäpå:�e�-xA¦�§

´ ´
ì9xR¬O¤�|$��¤�|B�O¤¢¡nxRuG{p�+uGv${��A~O�Uxr¤�|k~Rª³¡nxr}¢¡£�A}¥¤J�\�O¤¢yG¡£�G{nu�{(yM�A��zB~�}ºyM�$yMuG{n�Uy�¦�ÇA��{
¡nx�|kzB{n�R¤�| u�v${^�$v${n|$~-��{n|$~R}�~-�R¤¢¡nxr}³xR|Bxr}��$yÀ¤¢yn§ Ñ �$���-~	xr}1¤¢yVuG~eÍB|B�k~-�$u Ô	�
¡nx·}�¡£�A}�¤ExR��{^��vBxRu9uGv${n�Âx��G{-§�¨:~��O¤�y�¡£~-¬	{n�JuGvA¤¢yV��{^���ByMuhÍB��y�u/x-yM�kv$~-��uGv${
�$v${n|$~O��{n|Bx��n�n�p»�ÞR�^¡nxr}¢¡£�A}¥¤/xR��{(�8{n��¡£{£¤�¬	{p�1§wtÀ|uGvA¤¢y^�9xp�k�V{^¤�|$¬	{py�uM¤��	xRuG{



count

is a

is a

has

has

has

members

is a

is a

exception

countmembers

feather many

penguincollectionrobin

bird

fliesanimal collection

twowinghead

µ Ð`¶ · ¸ · µ µ · ·
· µ ·P¸ · ¹ ·

· · µ · º µ µcµ µ
µ ·�· ¸ µ µ ·\º » · ¸



�Vv$�9¤�y¹¤�u5¤����8~-�Gu�x�|$ucuG~^�8{n~-�A}�{^uG~^�G{p¡£~-�O|A¤¯Én{^yM~-�{E�$v${n|$~O��{n|Bxwx-y5¡nxr}¢¡£�A}�¤×§
¨�vA¤�yÖ�J¤�}�}�ª�~-�G� xDzBx-yÀ¤¢y'ª�~-�'¤¢�A{n|$uM¤�ª±�O¤�|$�IuGv${�~-u�v${n�'¤¯|$¬-xR��¤�x�|B¡£{py'~Rª�uGvA¤¢y
�A~O�Uxr¤�|Z§

¨Jv${kÍB��y�uÂ¡£vBxR�£x-¡£uG{n�M¤¢yMuM¤¢¡'~Rª(¡nx·}�¡£�A}�¤^¤¢yuGvBxRu'uGv${n�IxR�G{D�-��ÓJ»B�¼���p§�t\�A{n´
x·}¥}��AÇ$��{��A|$~-��{£ÆÃxO¡£uM}��U��vBx�u���{9vBxR¬-{��-~OupÒ:��vBxRuJ}�{nuGuG{n�V~-��yM�	�zB~R}PÇA��vBxRu
�O��xR���Ux�uM¤¢¡nxr}	�G{£}¢xRuM¤�~-|ZÇO��vBxRu:�A¤�{p¡£{^�P��vA¤�uG{J�O¤¯|$�8ÇRzA}�xO¡£���G~A~-�8¦�Çp�VvBxRucz8~	xR���
�8~	yÀ¤�uM¤�~-|ZÇZxR|B�+yM~wª�~-�GuGvZ§ Ì {p¡£~-|B�1ÇZ¡nxr}¢¡£�A}�¤ExR�G{����p���¢Þ®�����p§ é �G�G~-�£ynÇByM~w}�~-|$�kx-yu�v${n�¿xR�G{w|$~-u9uG~A~'}¢xR�G�-{-ÇZ�A~'|$~-u�x {p¡£u9uGv${w�ByM{�~Rª³uGv${�¡nxr}¢¡£�A}��Byn§�Ê8~-�9{£Æ®´
x����A}�{-Ç$¤�|�uG��xR|By��w¤�uGuM¤�|$�UzA¤�|BxR���'¤¯|Aª�~-�G�'xRuM¤�~-|ZÇ8uGv${n�G{(¡nx�| zB{�¡£~-|By\¤��A{n�£xRzA}�{
¬-xR��¤�x�uM¤�~-|'¤�|¿u�v${�yÀ¤��-|Bxr}5�G{n�$�G{pyM{n|$uM¤�|$�Ux¾~-|${-Çgx�|B�'¤�u/¡nxR|�yMuM¤�}�}Èz8{¾�A{p¡£~$�A{p�
¡£~O�G�G{p¡£uM}��	Ç-y�~�}�~-|$�wx-y1¤�uJ�A~	{pyM|{9 u³¡£vBxR|$�-{Ey�~/���B¡£v^u�vBxRu:¤�u:}¯~A~-�$y:��~-�G{h}�¤��	{�x
Én{n��~B§ Ì ¤¯�¾¤¥}¢xR��}¯�AÇ$��{�¡nxR|�u�~R}�{n��xRuG{�|$~�¤�y�{/~-�5~OuGv${n�E�A{n�-�£x-�$xRuM¤�~-|w¤�|'uGv${Vª±~-���
~O�/�8~	yÀ¤�uM¤�~-|�~Rª³�$�M¤�|$uG{p�+yM�	�zB~R}¢y�yM~}�~-|$�kx-yJ¤�u9¤¢yM|{9 u^yM~'���B¡£vkx-y�u�~��UxR�A{
~O|${ÂyM�A��z8~R}³~-�(y��BxRuM¤¢xr}��G{£}¢xRuM¤�~-|�}�~	~-�&}¥¤��A{Âx�|$~-uGv${n�p§+tP|D�-{n|${n��xr}PÇ³x·}¥}�~-z$´
y�{n�G¬	{n�£yZxR�-�G{n{h~-|�u�v${³uG�A�B{py1~�ªBuGv${JuG~-�A{n|Bygx�|B��u�v${EyM�A|$u�xrÆ^~Rª$uGv${hª±~-�����A}¢x-yn§
¨�vA¤¯�£�1ÇZuGv${��O¤¢yG¡£�G{nuG{�yM�A��z8~R}¢y^xR�G{U���=�g�G�r�-½A�p�×�����p§ {n�B{pxRu�{p���G{n�$�G~$�A�B¡£uM¤�~-|
�A~A{pyw|$~-u�G{pyM�A}�u�¤�|�¡£�$���A}¢xRuM¤�¬	{'{n�G�G~O�pÁ³u�v${¿yM�A|$u�xrÆ~Rª�yMuG�G�B¡£u��$�G{pye¤¢yw|$~-u
¡£vBx�|$�-{p��z$�k¡£~-�$�O¤�|$�B§

ã ~AyMuc~�ªguGv${/¡£vBx���x-¡£uG{n�M¤¢yMu�¤�¡ny«~RªZ¡nxr}¢¡£�A}¥¤Z�G{py��A}¯u:ª��G~-��u�v${£¤¯�hzB{£¤�|$��ÓJ»B�¼���p���
�G�B���r� Ó³Þ®�����p§D¨JvBxRue¤¢ynÇ�xR�	xr¤�|ByMu'xR|IxR�$�$�G~-�$��¤�x�uG{kzBx-¡£�A�-�G~-�$|B��~Rª�x-yGyM�$���$´
u�¤¯~O|BynÇ���{ ¡nx�| ¡£~O���A}�{nuG{£}����A{pyG¡£�M¤�z8{ÏxD¡nxr}¢¡£�A}��BynÇV¤¯u£ykyM�	|$u£xrÆºÇJyM{n�Ux�|$uM¤¢¡ny
x�|B�w�G�A}�{pyh~Rªc¡nxr}¢¡£�A}�x�uM¤�~-|ZÇA¤�|Âx²ÍB|A¤�uG{^|$�$�wzB{n�5~RªZ��~-�£�$yn§5�\¨�vA¤¯|$�w~Rª1ª�~-�G�Ux·}
}�~-��¤�¡RÇ8zB~AxR���'�	xR�{pyEx�|B� ¡£~-���$�$u�{n���$�G~-�-�£xR�Uyn§�¦

¨Jv${pyM{J�$��xR�-�'xRuM¤¢¡¹¤¯|$¬-xR��¤�x�|B¡£{pyZ~RªZ¡nxr}¢¡£�A}�¤ºx-¡n¡£~-�$|$u«ª�~-�c��B¡£v^~RªBuGv${�yM�B¡£´
¡£{py�y:~Rªg�O¤��R¤�u�xr}g¡£~-���$�$u�{n��y5xR|B�e~-uGv${n�5�O¤��R¤�u�xr}BuG{p¡£v$|$~R}�~-��¤¯{pyh�MyM�B¡£v�x-y5�O¤��R¤�u�xr}
x��B�O¤¯~Ã¦�§5ÊB~O�ÈyM~O��{/xR�$�A}�¤¢¡nxRuM¤�~-|BynÇAv$~-�J{n¬-{n�rÇp~-u�v${n�5�$�G~-�B{n��uM¤�{pyEx��G{J��~-�G{h¤���´
�8~-�Gu�x�|$upÇ	xR|B�Â¤�u�¤¢y�¤¯|+uGv${pyM{wxR�$�A}�¤�¡nx�uM¤�~-|By9uGvBxRu/¡£~O|$|${p¡£uM¤�~-|A¤¢yMu�xR�$�$�G~	xO¡£v${py
x��G{^��~	yMuJ�$�G~O�w¤¢yÀ¤�|$�B§

´ ´
ÅV{£Æ$uUtw�J¤�}�}²~O�$uM}�¤¯|${�uGv${+zBx-¡£�A�-�G~-�$|B�Dx-yGyM�$��$uM¤�~-|By��V{k�G~-�$uM¤�|${£}����UxR�A{
x�zB~-�$u'uGv${¿y��	|$u�x·Æ�~Rª(�O¤¢yG¡£�G{nuG{Öª±~O�G�Uxr}²y��®yMu�{n�Uyn§�°h���UxR�O¤�|$��uGv${py�{¿x-yM´
y��$���$uM¤�~-|By{£Æ®�A}�¤¢¡�¤¢uk��{k�J¤�}�}�zB{+zB{nuGu�{n�ÂxRzA}�{�uG~�y�{n{ uGv${+�B~	yGy\¤¯zA¤�}�¤¢uM¤�{Ry'~Rª
~OuGv${n���O¤¯|B�$yV~Rª:ª±~O�G�Uxr}ZyM�®y�uG{n�Uyn§

í yM�A|$u�x-¡£u�¤�¡�uG�	�8{�¤¢yJ~O|${^uGvBxRu�¡nxR|kzB{��A{nu�{n�G�w¤�|${p�kz$���8{n��¡£{n�$uM¤�~-|���ª±~O�
|Bx�uG�$��xr}/yM�$yMuG{n�Uy�¦�~-��z$��x�yÀ¤����A}�{¿�{p¡£vBxR|A¤¢yM� ��ª�~-��xR�GuM¤�Íg¡�¤¢xr}�yM�$yMuG{n�Uy£¦£§
Ê8~-�V{£ÆÃxR��A}¯{pyÄÇZ��{e�UxR�'uGvA¤�|$�¿~�ª³�G{p¡£~-�-|A¤�uM¤�~-|~�ª5}¯{nu�uG{n��y9z$� x'�B{n�£yM~-|ZÇ1~-�
��{p¡£~-�-|A¤�uM¤�~-|k~RªZzA¤�u�yhz$��xR|U{£}�{p¡£uG��~-|A¤¢¡^�A{n¬-¤¢¡£{-§J¨J�	�8{py³�A{n�8{n|B�k~-|'uGv${Vª±~-���

Ð



(b)(a)

aa a

aX

x X

µ 1¡¶ · µ · µ µ · µ ·c· ·
· ·¬· · µ ·P¸

µ º µ · · µ ·c· µcµ µ ¹
· º ·

µ · · µ ¼ · ¸R½ · ·�· · µ · · ¸ ¸^º
µ ¸

~O�wë�yMvBxR�8{pîw~Rª5uG~-�A{n|BynÇA|$~-u�~-|ku�v${£¤¯�9��{pxR|A¤�|$�BÇ8z$�$upÇBxOy�Ê«¤��B§ ¤�}�}��ByMuG��xRu�{pynÇ
¡£{n��u�xr¤�|Ix-yM�8{p¡£u�ye~Rª/uGv${ yMvBx��B{ xR�G{k¡£~-|ByÀ¤¢�A{n�G{p��yÀ¤��-|A¤�Íg¡nxR|$uwuG~x�¡nxr}¢¡£�A}¯�By
�VvA¤¥}�{^~-u�v${n��yJ�\y��B¡£v¾xOyEy\¤¯Én{9~-�¹ª±~-|$uÄ¦ºxR��{/|$~-urÇ	xR|B�wu�vA¤�yJyM{nuJ~Rªcx-y�yM�$���$uM¤�~-|By
¬-xR��¤¯{pyEª±�G~O� ¡nx·}�¡£�A}��By9uG~'¡nxr}¢¡£�A}¯�ByÄ§�ÊB~O�E�'xRuGv${n�UxRu�¤�¡nx·}º�$�$���B~	yM{pyÄÇ{¦¥i�9$xR|B�
¦ 9R�w¤��-v$u5z8{/¡£~-|ByÀ¤¢�A{n�G{p�'�O¤ {n�G{n|$u5uG�A�B{pynÁ�ª±~-�5~OuGv${n�5�$�$�G�B~AyM{pyhuGv${n�w��~-�A}¢�
z8{e¤¯|By\¤¯�O|A¤¥ÍZ¡nxR|$u^¬-xR�M¤¢xR|$u�y�~RªExUy\¤¯|$��}¯{uG�	�8{-§^ÊB�$��uGv${n�pÇ8��{�xr}��/xr�®yVx-yGyM�$��{
ª�~-�^¡nxr}¢¡£�A}�¤EuGvBxRu^u�~-�	{n|ByV¡nxR|�zB{U¡£~-���G{p¡£uM}��¿¡�}¢x-yGy\¤¥ÍB{p� Ú xR|k¤¢�A{pxr}�¤�Én¤�|8�¿x-yM´
y��$���$uM¤�~-|uGvBx�u^~Rª/¡£~-�$��yM{w¤��-|$~O�G{py^uGv${'�O¤s2k¡£�A}¯u�¤¯{py¾~RªE�G{px·}¯´��V~-�M}¢�+�BxRuGuG{n�G|
¡�}¢x-y�yÀ¤�Íg¡nxRuM¤�~-|Z§

¶�{kxr}¢yM~�x-y�yM�$��{'uGvBxRu�x¡nxr}¢¡£�A}��By�vBxOy�xÓE»B�¼���w|$�$��z8{n��~Rªw�\xRuG~O�w¤¢¡r¦
y��	|$u�xO¡£uM¤¢¡�u��	�8{pyn§U¨JvA¤¢y²¤�yË¤����A}�¤�{p�Dz$��uGv${U¡£~-|B�O¤�uM¤�~-|DuGvBxRuwxk¡nxr}¢¡£�A}¯�By¾zB{
ÍB|A¤�uG{£}��wyM�B{p¡�¤�ÍB{p�1Ç	y\¤¯|B¡£{�xR|Ë¤�|AÍB|A¤¯u�{�y�{nuc~Rª$uG�A�B{pyZ¡£~O�A}��ËzB{hÍB|A¤�uG{£}��(yM�8{p¡�¤�ÍB{p�
~O|A}¯��z$�¿��¤¯¬O¤�|$�yM~-��{��O{n|${n��xr}E���A}¯{'ª�~-�euGv${£¤��(�O{n|${n��xRuM¤�~-|ZÇ«¤�|��VvA¤�¡£v�¡nx-yM{
u�v${n��xR�G{�|$~-ukxRuG~O�w¤¢¡RÇ�z$�$u �A{£ÍB|${p� ¤¯|�uG{n���Uy'~Rª(yM~-�{¿�~-�G{��$�M¤��w¤�uM¤�¬	{
u��	�8{pyn§

Ê«¤¯|Bx·}¥}��AÇ	�V{/x-yGyM�$�{�uGvBxRu¹¤¯|kx�¡nx·}�¡£�A}��ByVuGv${�uG~O�	{n|By5¡nxR|'zB{9�$|BxR��zA¤��-�$´
~O�ByÀ}���yM{n�BxR��x�uG{p��ª��G~-� uGv${'zBx-¡£�	�O�G~-�$|B�1ÇZu�vBxRu^¤¢ynÇ5u�vBxRu���{�xr}��/x��®yV�	|$~O�
�Vv${nuGv${n�^~-�9|$~-u²x'u�~-�	{n|'¤¢y^x-¡£u��Bxr}�}¯���$�G{py�{n|$u��\Ê«¤��B§1ïA¦�§^¨JvA¤¢y^xR�Axr¤�| ¤¢y^xR|
¤¢�A{pxr}�¤�ÉpxRuM¤�~-|ZÇ�y\¤¯|B¡£{'¤�|��G{px·}¯´��V~-�M}¢��y��	��z8~R}³�$�G~$¡£{pyGyÀ¤�|$�uGv${kyM{n�BxR�£xRuM¤�~-|D~Rª
y\¤¯�O|Bxr}Zª��G~-� |$~R¤¢yM{��'xR��zB{wxw�O¤s2k¡£�A}¯u^�$��~-zA}�{n� §

¶�{wvBxR¬-{w¡£~-|ByÀ¤¢�A{n�G{p��uGv${�x-yGyM�$�{p���$�G~-�8{n�GuM¤�{py^~RªJuGv${UxRu�~-�w¤¢¡euG~-�A{n|By
x�|B� u��	�8{py�~RªE¡nx·}�¡£�A}�¤\Á:|$~-� ��{�uG�$��|¿u�~UuGv${w�G{£}¢xRu�¤¯~O|By^z$�'��vA¤¢¡£v¿u�v${n�¿xR�G{

Ð	Ð



µ v�¶ · µ µ · · · ·c· · ¹
µ µ µ · µ · º ·\º · ·�·

· · µ µ µ ¸ ·
µ · · µ ¹ µ · ¸ · · º ·

· µ v µ v�¸ · µ µ · ·
µ · · ¾±Ð3¿�º�¾ ¿ µ ¾ ¿ · · µ µ ·�· µ

·

Ðk1



(b)(a)

yy xxx yxy

superscriptfollows

µ ¶ · µ µ ·P¸ µ µ · µcµ µ ¹
· µ µ · µ ·\º µ µ ¸ µ º
· µ µ · º ·I¹

¸ · º · · µ · µ µ
· ·E· µ ¸

xOyGyM{n��zA}�{p�¤�|$uG~�¡£~-���8~	yÀ¤�uG{(y��	��z8~R}ºy�uG�G�B¡£uG�$�G{pyÄ§
í �n�R»B��Þ-�r���¢��G�p��Þ-���¼�-»¤¢y^~-|${�u�vBxRu�¡nxR|xr}¢yM~ z8{U�A{nuG{p¡£uG{p�&z$� xkyÀ¤����A}�{

�8{n��¡£{n�$uG�Bxr}�~-�e��{p¡£vBxR|A¤¢¡nxr}J�$�G~®¡£{py�yn§�M¨Jv$�By9uG�A�B{py�x��G{UyÀ¤�|$�R}�{n´��A}¢x-¡£{ �8{n�G´
¡£{n�$u��Bxr}Z�$�G{p�O¤¢¡nxRuG{pynÇ$�Vv${n�G{px-yJ�G{£}¢xRu�¤¯~O|By�xR�G{9���A}�uM¤��A}¢x-¡£{^�B{n��¡£{n�$u��Bxr}c�$�G{p�O¤�´
¡nx�uG{pyn§�¦ Ñ |B¡£{/xR�	xr¤�|ZÇRuGvA¤¢y5¡�}¢x-yGy\¤¥Íg¡nx�uM¤�~-|��$�G~$¡£{pyGy«¤¢y5x-yGyM�$�{p��u�~/z8{��B{n�Mª�{p¡£upÇ
y�~U��{�¡nx�|¿xr}��/xR�$yJ�A{nuG{n�G�w¤�|${w��v${nuGv${n�^~O��|$~-u^x��G{£}¢xRu�¤¯~O|¿v$~�}��$ye�MÊ«¤¯�8§ ¦£§
íV}¢yM~BÇr¤�|�x9�R¤�¬	{n|w¡nxr}¢¡£�A}��By³yM~-�{E¡£vBxR��xO¡£uG{n�M¤¢yMuM¤¢¡ny:xR�G{E¡£~O|ByÀ¤¢�A{n�G{p��yÀ¤��-|A¤�Íg¡nxR|$u
u�~ uGv${'�G{£}¢xRuM¤�~-|ByMvA¤��By'�À{-§ �B§k¬A{n�GuM¤¢¡nxr}E�O¤¢yM�A}¢x-¡£{n��{n|$uÄ¦²�VvA¤¥}�{k~-u�v${n�¾x��G{�|$~-u
�À{-§ �B§�ÇAv$~-�M¤�Én~-|$u£xr}º�O¤¢yM�A}¢x-¡£{n��{n|$urÁByM{n{(Ê«¤��B§ ¦�§

Ê«¤¯|A¤�uG{ y��B{p¡�¤�ÍgxRzA¤�}�¤¢uG��xR�	x·¤¯|��O¤¢¡£u�xRuG{py¾uGvBxRuwuGv${n�G{'zB{ xÖÍB|A¤�uG{ |$�$�wz8{n�
~�ª²yM�A|$u�x-¡£uM¤¢¡w�G{£}¢xRu�¤¯~O|ByMvA¤��By'�P~-uGv${n���J¤¢yM{Uu�v${n��xR�G{'|$~-uw�$�M¤��w¤�uM¤�¬	{kxR|B��¡nxR|
z8{(yM�8{p¡�¤�ÍB{p�+¤�| uG{n�G�'yJ~Rª5��~-�G{^zBx-y\¤�¡Ë�G{£}¢xRuM¤�~-|By£¦£§E¨Jv${9ª�~-�G�'xRuM¤�~-|k�G�A}�{pyV~Rª
�~	yMu5¡nxr}¢¡£�A}¥¤c¡nxR|wz8{/xR�$�A}�¤�{p���G{p¡£�$�£yÀ¤�¬	{£}��wuG~^z$�A¤�}¢���$�U¡£~O���B~	y\¤¯u�{³ª�~-�G��A}�xOy
~�ª�xR�GzA¤�uG�£xR�G�¿y\¤¯Én{-Ç«z$�$u�uGv${w�G{py��A}¯u�¤¯|$�+ª�~-�G���A}¢x-y9xR�G{w�G{pèO�A¤��G{p��uG~kz8{wÍB|A¤�uG{
¤�|�y\¤¯Én{Ö�P|$�$�wzB{n�9~Rª³uG~-�A{n|By£¦�§^¨Jv$�ByVuGv${eª±~O�G�UxRuM¤�~-|+�G�A}�{py�¡nxR|�z8{UxR�$�A}�¤�{p�
~O|A}¯� x(ÍB|A¤¯u�{�|$�$��z8{n�³~Rª5uM¤���{pyn§

ã ~AyMu�¡nxr}¢¡£�A}¥¤³xR�G{9|$~-u/y�u�xRuM¤¢¡RÇAuGvBxRuh¤¢ynÇA¤�|¿xO�$�O¤¯u�¤¯~O| uG~��A{£ÍB|A¤�|$�ÂxyM{nuJ~Rª
y��	��z8~R}�¤¢¡�yMuG���B¡£uG�$�G{pynÇ8uGv${n� �A{£ÍB|${�yM�A|$u�x-¡£uM¤¢¡9�$�G~$¡£{pyGyM{pyË���£½	���n�w� �nÞO�¥�r½	��ÞRÕ
���¼�-»Ã¦Ez$�'��vA¤¢¡£v uGv${py�{¾y�uG�G�B¡£uG�$�G{py9xR�G{euG��xR|By\ª±~-����{p�1§/Ê«¤�|A¤�uG{�yM�B{p¡�¤�ÍgxRzA¤�}�¤¼uG�
�A{nu�{n�G�w¤�|${py9�UxR|$��~�ªÈuGv${e�$�G~-�8{n�GuM¤�{py9~Rª5�$�G~®¡£{py�yM{pyn§�Ê«¤���yMupÇÃuGv${�|$�$��z8{n�J~Rª
���A}¯{pyE¤�y9x-yGy��$��{p��u�~�zB{9ÍB|A¤�uG{-§ Ì {p¡£~-|B�1Ç$uGv${^���A}¯{pyVxR�G{�x-yGy��$��{p��u�~(z8{(xR�$´
�A}�¤�{p�Ö¤�|¿�O¤¢yG¡£�G{nuG{�y�uG{n�BynÇByM~wuGvBx�uJ¤�| xeÍB|A¤�uG{(xR�~-�$|$u³~Rª5uM¤���{^~-|A}��kxeÍB|A¤�uG{
|$�$�zB{n�9~RªE�G�A}�{pyË�UxR�kzB{'xR�$�A}�¤¯{p�1§kÊ8�$�GuGv${n�rÇBuGv${�G�A}�{py^���ByMu9zB{'yM�	|$u£x-¡£´

Ðkv



u�¤�¡e� �-�£�wÞ-� ¦�ÇA��vA¤¢¡£vU�{pxR|ByJuGvBxRu��A{nuG{n���w¤�|A¤¯|$�'uGv${^xR�$�A}�¤¢¡nxRzA¤�}�¤¢uG�'~RªÈxe�G�A}�{
�A{n�8{n|B�$y�~O|A}¯�'~-|kuGv${^u��	�8{py³~�ªcuGv${^uG~-�A{n|By³x�|B�'uGv${£¤��/yM�A|$u�x-¡£uM¤¢¡V�G{£}¢xRuM¤�~-|Byn§
Ê«¤�|Bxr}�}��	Ç8xR�$�A}�¤�¡nx�uM¤�~-|�~Rª¹xe�G�A}�{e�-{n|${n��xRuG{py�~-|A}�� x^ÍB|A¤�uG{e|$�$��zB{n�J~Rª:uG~-�A{n|By
x�|B���$�G~$�A�B¡£{pyJ~-��¡£vBxR|$�O{py5~-|A}��kx^ÍB|A¤�uG{^|$�$�zB{n�5~Rªc��{£}�x�uM¤�~-|Byn§³¨Jv$�By¹�G�A}�{py
x��G{9ÍB|A¤�uG{^¤�| u�v${£¤¯�9{ {p¡£u�yn§

í�¬	{n���^¤����B~O�Gu�xR|$u5�$�G~O�B{n�GuG�e~Rªc¡nxr}¢¡£�A}�¤c�UxR�ezB{^¡nxr}�}¯{p�+�n�R»B��Þ-�r���¢�^�¼»B�O�nÕ
�B�r»B�-�r»B�£�nÒZuGv${�x-¡£u��Bxr}ºyM�A|$u�x-¡£u�¤�¡VuG�A�B{pyJxR|B��G{£}¢xRuM¤�~-|ByJ�By�{p� xR�G{^xR�GzA¤�uG�£xR�G�1Á
u�v${n�²¡nxR|ezB{h�G{n�A}¢x-¡£{p�^z$��~OuGv${n��y1�J¤�uGveuGv${³yGxR�{:ª±~-���Uxr}-�$�G~-�8{n�GuM¤�{pyn§5¨JvA¤¢y8¤¢y
u�v${�zBx-yÀ¤¢yh~Rªc�O¤��R¤�u�xr}c¡£~-���$�$u�x�uM¤�~-|ZÇR¤�|k��vA¤¢¡£v��$v$�$yÀ¤¢¡nxr}g�$��~-�B{n�Gu�¤¯{pyV�\¡£vBx��G�-{-Ç
¡£�$���G{n|$upÇ$�Ux��-|${nuM¤¢¡9ÙB�AÆ1¦��G{n�A}¢x-¡£{w~-uGv${n�pÇ1yM~-�{nuM¤���{py/x�zByMuG��x-¡£urÇ$�$�G~-�8{n�GuM¤�{py
�ÀzB{£¤�|$�Âx�|�¦ ío9�Ç	z8{£¤�|$�'¤¯���{p�O¤¢xRuG{£}�� uG~wuGv${9}�{£ª�u/~�ª�ÇA{nu�¡R§�¦£§

´ ´
¨���~Ux-yGy��$���$uM¤�~-|By9xR�G{wuG�A�A¤�¡nx·}¥}��+�Ux-�A{�xRzB~O�$u/uGv${�yM{n�'xR|$uM¤¢¡ny�~�ªE�O¤�y�¡£�G{nuG{
y��	��z8~R}³yM�®y�uG{n�Uyn§kÊ«¤���yMupÇ«uGv${�~-�8{n��xRuM¤�~-|�~Rª/x ¡nxr}¢¡£�A}��Bye¤¢y �-�£�(ÞO�Z~-�w�n�R»$Õ
��ÞO�p���¼�pÇAuGvBxRu¹¤�yÄÇ-¤�uh¤¢y¹¤¯|B�A{n�8{n|g�A{n|$u�~�ª«x�|$����{pxR|A¤�|$��u�vBxRu³�Ux���zB{^xRuGu£x-¡£v${p�
u�~�uGv${9ª�~-�G���A}¢x-yn§¹í²yhªPxR�/xOy�¡nxr}¢¡£�A}¢xRuM¤�~-|�¤¢y9¡£~-|B¡£{n�G|${p�1Ç8uGv${�yM�A��zB~R}¢yJvBx�¬	{
|$~'��{pxR|A¤�|$�B§ Ì {p¡£~-|B�1Ç8uGv${�yM{n�UxR|$uM¤¢¡nyh¤¢ye�n�-�|�B�R���¼���¼�-»BÞ-� §E¨�vBxRuJ¤¢ynÇÃª±~-�����$´
}¢x-y'xR�G{'¤�|$uG{n���$�G{nuG{p� Ú �R¤�¬A{n|Ix���{pxR|A¤�|$� Ú �G{p¡£�$��y\¤¯¬A{£}��	Çhz$��xRuGu£x-¡£vA¤�|$�
�{pxR|A¤�|$�¿u�~ uGv${kxRuG~-�¾¤�¡uG�A�B{pyexR|B�u�~ uGv${kyM�A|$u�x-¡£uM¤¢¡e�G�A}�{pyw~Rª/¡£~-���8~	yÀ¤�´
u�¤¯~O|Z§ ç ~-���8~	yÀ¤�uG{'ª�~-�G���A}¢x-ywxR��{kuGv$�ByË¤¯|$u�{n�G�$�G{nuG{p��¤����A}�¤¢¡�¤¢uM}���x�|B��uGv${n�G{¤¢yex'�G{n�-�A}¢xR���×ÍB|A¤¯u�{£}¯�DyM�B{p¡�¤�ÍgxRzA}�{R¦^�G{£}¢xRuM¤�~-|DzB{nuG�J{n{n|+ª�~-�G���A}¢x-y9xR|B�+uGv${£¤��
�{pxR|A¤�|$�	yn§

´ ´
Ê«¤�|Bxr}�}��	ÇO¤�uh¤¢y5¤����8~-�Gu�x�|$u5uG~�~-zBy�{n�G¬	{JuGvBx�u³�G{pxr}:�P�$v$�$yÀ¤¢¡nxr}�¦È�O¤¢yG¡£�G{nuG{�y��	��z8~R}
y��®yMu�{n�Uy�xR��{U~-|A}���xR�$�$�G~RÆA¤��UxRuM¤�~-|ByËuG~ u�vA¤�y(¤��A{px·}²�Mxr}�uGv$~-�$�-vD~Rª�uG{n|ÏèO�A¤�uG{
�O~	~$��xR�$�$�G~RÆA¤��UxRuM¤�~-|By£¦£§²Ê8~-�V{£ÆÃxR��A}¯{-Ç«uG�A�B{pyV�UxR�kzB{�¡£~-|Aª��ByM{p�D�I¦ Ñ 9B¬$yn§
¦ 9�Ç8¦¼ä:9-¬$yn§�¦ }C9�¦�§³ã�xR|$�By�¡£�M¤��$u�y³xR|B�{n¬A{n|Â�O¤��R¤�u�xr}cyÀ¤��-|Bx·}�yV�A~(�O{nu�¡£~O�G�G�$�$uG{p�1§
Ì ¤��-|Bx·}Z¤¢y�yM~-��{nu�¤¯�{py³u£xR�	{n|¾ª±~-�J|$~R¤¢yM{-Ç8xR|B�'¬-¤¢¡£{^¬A{n��yGx$§«tP|+uGv${/u�v${n~-�G{nuM¤¢¡nxr}
¡£vBx���x-¡£uG{n�M¤�ÉpxRu�¤¯~O|�~Rª^�O¤�y�¡£�G{nuG{ yM�A��zB~�}�yM�$yMuG{n�Uy¾��{w¤��-|$~-�G{ku�vA¤�y¾�$��x-¡£uM¤¢¡nxr}
ª��$ÉnÉ£¤�|${pyGy�xR|B�¿¤¯|$u��G�ByÀ¤�~-|~Rª�uGv${'¡£~-|$uM¤�|$�$~-�ByV¤�|$uG~kuGv${w¤¢�A{pxr}�¤�Ép{p�D�V~-�M}¢�+~Rª
u�v${��O¤�y�¡£�G{nuG{-§

Ð



wl� )+"E�E.0%&�¬�o"��o�À�����Á #"E$��E�o��.{x|�³�

´ ´
ÅV~-��uGvBxRuJ��{9vBxR¬A{�vBx-�+yM~-��{^�$��xO¡£uM¤¢¡£{��J¤�uGv+�$v${n|$~-��{n|$~R}�~-�R¤¢¡nxr}³xR|Bxr}��$yÀ¤¢y
¤�|IxÂª×xR�¾¤¥}�¤¢xR�U�A~O�Uxr¤�|ZÇ5��{wuG�$�G|DuG~D�n�-»B���¼»B½A�-½O�Ëy��	��z8~R}EyM�$yMuG{n�UyÄÇc�VvA¤�¡£v
vBx�¬-{/z8{n{n|k¤�|$¬A{pyMuM¤��	xRuG{p����B¡�v�}�{pyGyÄ§

�B� �r»}�x�|$�-�BxR�-{��$��~-¬-¤¢�A{py9uGv${��~	yMu9ªPxR�w¤�}�¤¢xR��{£ÆBxR���A}�{'~Rª�xk¡£~-|$u�¤¯|$´
�$~O�By^yM�	�zB~R}³yM�$yMuG{n� §�ìV{n�G{w��{ËÍB|B�yÀ¤��-|A¤�Íg¡nxR|B¡£{k¡£~-|$¬	{n�O{p�'z$� ¡£~-|$uM¤�|$�$´
~O�ByÀ}��¬-xR�M¤¢xRzA}�{Âx�|B��¡£~-|$uM¤�|$�$~-�ByÀ}�� ¬-xR���-¤�|$���BxR��xR�{nuG{n��ynÇº¤¯|B¡�}��B�O¤¢|$��}�~-�B�A´
|${py�ynÇA�A¤¯u£¡£vZÇ	u�~-|${-ÇAuG{n���B~�xR|B�'��v$�	uGv$�+§ ¨Jv${9|$~-|ByM�8~-�	{n|k¡£~-���8~-|${n|$u�y¹~Rª
{n¬A{n�G�$�$xR�k¡£~-�����$|A¤¢¡nxRuM¤�~-|ZÇZy��B¡£v&xOy9zB~$�A� }¢xR|$�O�BxR�-{-Çcx��G{�xr}¢yM~k{£ÆÃx����A}�{pynÇ
x�|B��uGv${n��G{n�w¤�|B���Byh~RªZ�-{py�uG�$��xr}8}�x�|$�-�BxR�-{pyJyM�B¡£vUxOy5í9��{n�M¤¢¡nxR| Ì ¤��-|kâZxR|$´
�O�BxR�-{^�Pí Ì â:¦�§Oí/|$~OuGv${n�h¤¯|Aª�~-�G�'xRuM¤�¬	{J{£ÆBxR���A}�{9¤¢yhuGv${J}¢xR|$�-�BxR�O{/~RªZ���By\¤�¡nx·}
¡£~O|B�A�B¡£uM¤�|$�BÒJ¤�u�¡�}�{pxR�M}�� vBxOy/x'�-�£xR���UxR�rÇ	�A{nuJ¤�u�y^¡£~-����$|A¤¢¡nxRuM¤�¬	{^{c2k¡nx-¡£�
�A{n�8{n|B�$y^~-|�¡£~-|$uM¤�|$�$~-�ByJ¬-xR��¤�x�uM¤�~-|k¤�|x'|$�$�wzB{n��~RªE�O¤���{n|By\¤¯~O|Byn§�tÀ|B�A{n{p�1Ç
�V{¾¡nx�|ÏyM{n{'uGvBxRue���ByÀ¤¢¡�xR|B��¬O¤�y��Bxr}/xR�Gu�ye�A{n�M¤�¬	{���B¡£v¿~�ª�u�v${£¤¯��¡£~-����$´
|A¤¢¡nxRu�¤¯¬A{^�B~O��{n�hª±�G~O� ¡£~O|$uM¤�|$�$~-�Byh¬�x��M¤¢xRuM¤�~-|��Pí9�G|$v${£¤�� Ç:äpåAð	ä-Á ~A~®�A�Ux�|ZÇ
ärå-æ-æ$Ç1äpå-æe�$Á	Å9xr}�¤���~-¬1Çgärå:�$äR¦�§

Ñ ª¾¡£~-�$��y�{&x·}¥}^uGv${pyM{¡£~-|$u�¤¯|$�$~O�Bye}¢xR|$�-�BxR�-{pykx·}�y�~�vBxR¬A{k�O¤�y�¡£�G{nuG{{£}�{n´
�{n|$u�ynÇZz$�$uuGv${�¤����8~-�Gu�x�|$u��B~�¤¯|$uwv${n�G{¤¢ywuGvBxRuwuGv${n��vBxR¬	{�x�yÀ¤��-|A¤�Íg¡nxR|$u
xO�A�w¤�Æ®uG�$��{k~Rª/uGv${ ¡£~-|$u�¤¯|$�$~O�By�u�vBxRue¤�y¾uG�G{pxRuG{p�Dx-y�x+¬-xr}��BxRzA}�{����=�g�G�Ä���p»ÃÕ
��ÞO���¢�-»8Þ-�9�G�n�n�-½A�\�£�pÇ¹��xRuGv${n�'uGvBxR|�x-y�xR|Î¤¯|$u�{n�Mª±{n��¤¯|$��yM~-�$�£¡£{ ~Rª�|$~R¤¢yM{xR|B�
{n���G~-�p§

ã¿x�|$� ªPxR�w¤�}�¤¢xR�U�A{n¬O¤¢¡£{pyUxR��{Â¡£~-|$u��G~R}�}�{p�uGv$��~-�$�-v�¡£~-|$uM¤�|$�$~-�By�y��	��z8~R}
y��®yMu�{n�UynÒ����ByÀ¤¢¡nxr}V¤¯|By�uG�G�$��{n|$u�yÄÇJ~Rª(¡£~-�$��yM{-ÇVz$�$uÂx·}�y�~IxR�$uG~-��~OzA¤¥}�{pykxR|B�
x·¤¯�£¡£��xrª�upÇ·¡nx���{n��x-yZx�|B��yMuG{n��{n~	yn§Z¨Jv${JyMuG{n{n�M¤�|$�9��v${n{£}Ãx�|B�^z$��xR�A{5zB~OuGv^�UxR�A{
y\¤¯�O|A¤¥Íg¡nx�|$u��ByM{k~Rª�¡£~-|$uM¤�|$�$~-�ByË¬�x��M¤¢xRuM¤�~-|ZÒ'v$~-�?��B¡£vuG~�uG�$�G|IxR|B�Dv$~O�
èO�A¤¢¡£�-}��+uG~Ây�uG~-�Z§�¨Jv${w�A¤¢xR|$~+�	{n�AzB~	x����'�UxR� yM{n{n�4u�~Uz8{¾xk¡�}�{pxR��¡nxOyM{w~Rª
xw�O¤¢yG¡£�G{nu�{�yM�	�zB~R}ZyM�®y�uG{n� ÇAz$�$uJ¤�uJ�B{n�G�w¤�u�y9¡£~-|$uM¤�|$�$~-�By:¬-xR��¤�x�uM¤�~-|�¤�|+zB~-uGv
u�v${Eu�¤¯�{/xR|B�e¤�|$uG{n|ByÀ¤�uG�^~�ªB¤����Bx-¡£up§ ¶D{J~-zByM{n�G¬A{Exr}¢yM~^u�vBxRu5�UxR|$���A{n¬O¤¢¡£{pynÇ
¤�|B¡�}��B�O¤¢|$�kyMuG{n�G{n~AyEx�|B�}¥¤��-v$u£ynÇ$xR�G{^¡£~-|$uG�G~R}�}�{p�'z$�w�Gv${n~	yMu£xRu�yn§ Ê«¤�|Bxr}�}��	Ç$uGv${
F`hj>#�=���P� �n�0F¡uA����Y:HCN\�jQTh]>/B7_&W�QRW:BGQRrPF:D§Z^@:On_&W`_VOsfjBGQsBlN&Z�DCFe>XY:Fe>/W:NPJl>/W:N\OsN\rPf#NVZÂ�jN\QTS(>P�

QsW3S=OR@`hjQRW:rEDCFe>�S=N\W:DCH=_&BGDdp3>/DGmn>/>/W¬DCF:>ES=N\W:DCQRW:@:N\@:Bz_&W3h¬DCF:>EhjQRBaS(HC>/DG>7_&Bz>(«]>IJ7Y:ORQ >�h¬pef7BCY3>/>�S(F
_&W`hlmnHCQRDGQsWer`u

S=NPJlJENPW:YeOs_PS(>[NVZÃY:Q£_VW:NAQsWeBCDCHG@`S=DGQsN\W7QRB�DCN�BGDCHG>/BCB��T� �c� Y:O£_VfkQRW:r:�cDGF:@:B{J¬_&¢jQ5W:r�DCF:>�BCN\@:W`h
J7NPHG>�S=NPW:DGQRW:@:NP@eBz��>Pu r`uz ÄF:>/�jQRW:W:>P�{�c� �:YeY¡u Å �P�/u��0NPW:�\>/HCBG>/ORf:�j�kQRN\OsQRW:QÆBCDGBz_&HC>�>/W`S(NP@:H=_&rP>ch
DCN�BGDCHC>IBCBd_VHCDGQTS(@:O£_&DCQRN\W¡unÇ OT_Vf�DCFe>zY:Q£_&WeN-_&B0DCF:N\@:rPFEQRD{mn>IHC>d_Â�kQRN\OsQRW¡�\_&W`h�DGF:>z�jQRNPORQRW�_VB[DGF:NP@erPF
QsD0mn>/HG>Â_�YeQT_VW:NPÈ�>=«:Y:HG>/BCBG>/BADCF:>�We>�S=>/BGBCQRDCflN&Z�p3_&O£_&W`S(QsWer-DGF:>-hjQRBaS(HC>/DG>-_&W`h¬S=N\W:DCQRW:@eN&@:B�u

Y:Y`_VHC>/WeDCORf�HC> >�S=DGQsWer#DCF:>l�kQR>/mÉDGF`_&D¥ÇCQÆZnQsDcU B�hjQRr\QsD=_&O�QRD�J7@eBCDAp`>lp`>IDCDC>IH�� È#BCN\J7>EBCDG>/HC>INPB

Ð



�~-�ByM{xR|B��vA¤��-v$´��G{py�~R}��$uM¤�~-| y�¡£�G{n{n|BykvBxR¬O{ �Ux-�A{�{n¬A{n|�~-�$�'¤�|$uG{n��x-¡£uM¤�~-|
��¤¯u�v¿¡£~-���$�$u�{n��yJ��~-��{(¡£~-|$uM¤�|$�$~-�ByÄ§ ç ~-|$uM¤�|$�$~-�ByJyM�A��zB~R}cyM�$yMuG{n�'y�xR�G{�xR|�$zA¤¢èO�A¤�uG~-�By^xR|B�'|BxRu��$��xr}cx-yM�8{p¡£u/~Rª:~-�$�J¤�|$uG{n��x-¡£u�¤¯~O|k�J¤�uGv uGv${^�V~-�M}¢�1§

Ê«¤¯|Bx·}¥}��AÇ$��{9��{n|$uM¤�~-|'z$�M¤�{£ÙB�kuGv${^��~	yMuJ~-z$¬O¤�~-�Byh{£ÆÃx����A}�{py�~Rª5¡£~-|$uM¤�|$�$´
~O�By³yM�A��zB~�}ÃyM�$yMuG{n�'yn§:í/|Bxr}�~-�e�G{p¡£~-���O¤�|$�w�A{n¬-¤¢¡£{py9�Pz8~-uGvUx��B�O¤¯~wxR|B�w¬O¤¢�A{n~$¦
�$��~-¬-¤¢�A{5{£ÆBxR���A}�{py:~RªgxR|Bx·}¯~O�/�G{n�$��{pyM{n|$u�xRuM¤�~-|Bx·}Oy��®yMu�{n�UyZ��¤¯u�v^}�¤��w¤�uG{p��¡£~-��´
�$�$u£xRuM¤�~-|Bxr}ExRzA¤�}�¤�uG�	§í/|Bx·}¯~O�¿¡£~-���$�$u�{n��y�xR��{�zB{nuGu�{n��{£ÆBxR���A}�{pye~Rª�¡£~-|$u�¤¯|$´
�$~O�ByJ¤�|Aª�~-�G�UxRu�¤¯~O| �$�G~$¡£{pyGyÀ¤�|$�B§ Ñ ª�¡£~-�$��y�{-ÇBxR|Bxr}�~-�k¡£~-���$�$uG{n�£y�vBxR¬A{9zB{n{n|
~O�$u(~�ªEªPxR¬-~O�9ª±~-�wyM{n¬A{n��xr}E�A{p¡nx-�A{pynÇJxR|B�DxR|Bxr}�~-�xR�B�O¤�~xR|B�D¬O¤��A{n~�{pèO�A¤��$´
�{n|$u³yM{n{n� v${px-�A{p�'uGvBxRuh�/xr�-§Z¨Jv${n�G{^xR�G{9�-~	~$�wuG{p¡£v$|$~�}¯~O�R¤¢¡nxr}g�G{pxOyM~-|By¹ª±~O�
u�vA¤�yV��~-¬O{/xR��xr��ª��G~-�axR|Bx·}¯~O��uG{p¡£v$|$~R}�~-�-�AÇ	xR|B�+yM~-��{^~�ªÈuGv${n� vBxR¬-{9zB{n{n|
x·}¯��{px-�A�w��{n|$uM¤�~-|${p�� Ì {p¡£uM¤�~-| § ¦£Áp|${n¬A{n�GuGv${£}�{pyGynÇAxR|Bxr}�~-�e�G{n�$�G{pyM{n|$u�x�uM¤�~-|Bxr}
x�|B�¡£~-���$�$u�x�uM¤�~-|Bxr}�y��®yMu�{n�Uy9vBxR¬A{�uGv${£¤���~O��|x-�A¬-xR|$u�xR�R{pynÇ1uG~k�VvA¤�¡£v���{
|$~O��u��$�G|Z§

´ ´
tÀ| �8{n�Mª±~O�G�w¤�|$�Uxw�$v${n|$~-�{n|$~R}�~-�R¤¢¡nxr}ExR|Bxr}��$yÀ¤¢y�~�ª¹¡£~-|$u�¤¯|$�$~O�By³yM�A��zB~�}«y��®yM´
u�{n�UynÇZ�V{�ªPx-¡£{�u�v${��$�G~-zA}�{n�ûuGvBxRueuGv${n��vBxR¬-{w|$~-u�z8{n{n|��O{n|${n��xr}�}���G{p¡£~-�-´
|A¤�Én{p�Î~-�(yMu��B�O¤¯{p� ÞR�UÞD�p��ÞR�£��§��PtÀ|B�A{n{p�DuGvBxRu^¤¢y�x+�$�M¤�|B¡�¤��Bxr}^�-~	xr}J~Rª�uGvA¤¢y
�Bx��B{n�p§�¦�¨�v${n�G{£ª±~O�G{w��{(¡nxR|$|$~OuUÞ-»8Þ-���Pn�9uGv${U¡�}¢x-yGyË~Rª�¡£~O|$uM¤�|$�$~-�By/y��	��z8~R}
y��®yMu�{n�UynÇ	xOyM�-¤�|$�e��v$�(¡£{n�Gu£xr¤�|UuGvA¤�|$�	yhxR�G{/y�{n{n|Âx-yh¡£~-|$uM¤�|$�$~-�By:yM�A��zB~R}gy��®yM´
u�{n�UynÇ$z8{p¡nxR�ByM{e¤�| ªPx-¡£u9uGv${n�k�-{n|${n��x·}¥}��DÞ-�G�p»�Ê �gy�~ÂyM{n{n|Z§JtÀ|ByMuG{px-�1Ç1�V{/���By�u
u£xR�	{^xÖ���R»B�¼ÔA�p���¼�/xR�$�$�G~Ax-¡£vZÇA¤¢�A{n|$uM¤�ª±�O¤�|$� ¡£~-����~O| �G{px-y�~-|Byhª�~-�/u�v${��ByM{e~Rª
¡£~O|$uM¤�|$�$~-�By^yM�A��zB~R}Ey��®yMu�{n�UynÇcx�|B�uGv${n��{nz$�Ï�r�G�£Þ-���¢»Aàwx¿¡nx�uG{n�-~-�G�+~Rª²¡£~-|$´
u�¤¯|$�$~O�By³yM�A��zB~�}gyM�®y�uG{n�Uyn§5°h���/xr�^~RªcxR|Bxr}�~-�O�	Ç-�V{�x��G{/|$~Ou³v${n�G{9uG�G�O¤�|$�(u�~
{£Æ$�A}¢xr¤�|���v$�Ây�~-��{9ÍB�-�$�G{wyMu�xR|B�$y�~-�$u�ª��G~-� uGv${ezBx-¡£�A�-�G~-�$|B�1§ xRuGv${n�9��{
x��G{^�B~R¤�|$uM¤�|$�'~-�$uJª�{pxRuG�$�G{pyV~Rª5uGv${�zBxO¡£�	�-��~-�$|B�1ÇA�J¤�uGv uGv${Ë¤�|$uG{n|$uJuGvBxRu�uGv${
y�{nu^~Rª5ª±{px�uG�$�G{py9zB{p¡£~O��{eÍB�-�$��xr}P§ Ñ |B¡£{�t�9 ¬A{��8~R¤�|$uG{p�k~O�$u^uGv${eª×x-¡£{e¤�|uGv${
¡�}�~-�B�$yÄÇBuGv${n|k�A~-�k¡nxR| yM{n{Ë¤¯uVuG~	~8§

¶�vBx�u/uGv${n|DxR�G{�u�v${(��{px-yM~-|ByVª�~-�9�ByÀ¤�|$� ¡£~-|$uM¤�|$�$~-�By9yM�	�zB~R}Èy��®yMu�{n�Uy£µ
Ê«¤���y�upÇpu�v${n��xR�G{ � �×�����p§:¨JvA¤¢yZ��{px�|ByZuGvBx�upÇn¤�|wuGv${JyÀ¤����A}�{pyMu5uG{n�G�UyÄÇpuGv${n��{5¤¢y
x·}¯�9xp�$y:xR|$~-uGv${n�³¡£v$~R¤¢¡£{JzB{nu���{n{n|�uG~A~9���B¡£v(xR|B�euG~A~9}�¤�uGuM}�{-ÇAuGv${n�G{J¤¢y³x·}¯�9xp�$y
x�|(~O�$�B~-�Gu��$|A¤¯u���ª�~-�³x-�r©M�ByMuG��{n|$ur§1í/�M¤¢yMu�~-uM}�{J�G{p¡£~-�-|A¤�Én{p�wuGv${h�$uM¤�}�¤¯u���~RªZyM�B¡£v
ÙB{£ÆA¤�zA¤�}¥¤¼uG�kuG~�zA¤�~R}�~-�R¤¢¡nxr}³yM�$yMuG{n�UyE¤¯|+vA¤¢y/�A~$¡£uG�M¤�|${w~Rª5uGv${'ë��G{£}¢xRuM¤�¬A{^��{pxR|Bî
� �¼Ô8Ë �¼�p§«tMt�§R¬O¤×§ ÌgäRð-¦�Ò1u�v${n�G{h¤�y5xë£�M¤��-v$ucxR��~O�$|$upÇ îJz8{nuG��{n{n|^{£ÆB¡£{pyGy³xR|B�
�A{£Íg¡�¤�{n|B¡£�AÇ5uGvBxRu9¤¢ywxR�$�$�G~-�$��¤�x�uG{wª�~-�(xÖ�R¤�¬	{n|~O�G�	xR|A¤¢yM�ûxRu�xk�R¤�¬A{n|uM¤���{-§

W:NPm°F`_&�j>nhjQRrPQRDa_VO:�jNPOR@:JE>nS=NPW:DGHCN\OsB�DCF`_VD[F`_V�P>n_-h]QsB=S=HC>IDC>ABC>/DnNVZ¡Y`N\BCQRDCQRN\W:B�u D[QRB0N&Z^DG>/W7N\p:BC>IHC�j>�h
DCF`_VDnDCF:>A�jNPOR@:JE>nN\W:>Amz_&W:DGB{QRBnp`>/DGmn>/>/WlDCF:>-_VOROsN&m0>�h�Y3NPBGQsDGQRNPW:Bcu

Ð



tÀ|�~OuGv${n����~O���$ynÇZ~O�$uM¤��Uxr}E~O�B{n��xRu�¤¯|$���8~R¤�|$u�y�xR��{w¤�|��$�M¤�|B¡�¤��A}¢{�x-¡£vA¤�{n¬�x�zA}¯{
z$�'¡£~-|$uM¤�|$�$~-�Byh¬-xR�M¤¢xRuM¤�~-|'zB{nuG�V{n{n|U{£ÆB¡£{pyGy�xR|B�+�A{£Íg¡�¤�{n|B¡£�	§

í yM{p¡£~-|B�¾¤�|$¬�x��M¤¢xR|B¡£{�~RªÈ¡£~O|$uM¤�|$�$~-�By5yM�A��zB~R}gy��®yMu�{n�Uy:¤¢yhuGvBxRuhuGv${n�UxR�G{
���A��½O����§ Ì �Uxr}�}�{n�G�G~O��y�P|$~R¤¢yM{'~-�w�Uxr}�ª±�$|B¡£u�¤¯~O|By£¦��-{n|${n��x·}¥}���}�{px-��uG~�yM�Uxr}�}
{ {p¡£u�yÄÁZyM�B¡£v¿yM�$yMuG{n�'y^�A{n�-��x-�A{w�-��xO¡£{£ª±�A}�}��	§�¨�v${��-{n|${n��xr}³xRzByM{n|B¡£{~Rª³uGvA¤¢y
�$��~-�B{n�Gu��ª��G~-���O¤¢yG¡£��{nuG{yM�®y�uG{n�Uy¾¤�y¤�|�ªPx-¡£u�uGv${��G~A~-u�~Rª�u�v${�ë�yM~�ª±uG�JxR�G{
¡£��¤�y\¤�y�îwuGvBxRuJ�A}¢xR�-�${py��O¤��R¤�u�x·}«¡£~O���$�$uG{n�J�$�G~-�-�£xR���w¤�|$�B§:tP|ku���x-�O¤�uM¤�~-|Bxr}Z{n|$´
��¤¯|${n{n��¤¯|$�k�O¤¢yG¡�¤��A}�¤¢|${py^�A{pyÀ¤��-|Ö¤¢y/yÀ¤����A}�¤�ÍB{p�+z$�Âx��$�$�G~RÆA¤¯�'xRuM¤�~-|ZÇ	y\¤¯|B¡£{�¡£~-|$´
u�¤¯|$�A¤�uG�+�B{n�G�¾¤¯u£y^}�~-�V´¼}¯{n¬A{£}5{ {p¡£u£y^uG~+zB{¤¯�O|$~-�G{p�1§ Ì ~Rª�uG��xR�G{�{n|$��¤¯|${n{n��¤¯|$�
�A~A{pyh|$~-u³vBx�¬	{huGvA¤¢y�¡£vBxR��x-¡£u�{n�M¤¢yMuM¤¢¡RÇ-yÀ¤�|B¡£{^{n¬	{n|~-|${�¤�|B¡£~-���G{p¡£uJzA¤¯u�¡nxR|}�{px-�
u�~ uGv${k¡nxRu�x-y�uG�G~-�$vA¤¢¡eªPxr¤�}��$�G{k~Rª/x�yM~Rª�uG�ExR��{¾y��®yMu�{n� §ktP|��O¤¢yG¡£�G{nuG{ y��	��z8~R}
y��®yMu�{n�Uy:��{JuG�A�A¤�¡nx·}¥}��wvBxR¬A{³|$~ezB~-�$|B�~-|�uGv${V{ {p¡£u£y:~RªZ{n¬	{n|wuGv${/y��Uxr}�}�{pyMu
¡£vBx�|$�-{pyn§

¨JvA¤����1Ç�z8{p¡nxR�ByM{¿¡£~O|$uM¤�|$�$~-�BywyMuG�G�B¡£uG�$��{pyU¡nxR|�¡£vBxR|$�-{'�-��x-�A�Bx·}¥}���~-¬-{n�
u�¤¯�{-ÇZuGv${n��¡nxR|zB{��~-�G{e{px-yÀ¤�}���Ux-�A{kÞ-�-Þ��g���^±r�p§wtÀ|�¡£~-|$uG��xOyMupÇAª�~-��xk�O¤¢yM´
¡£��{nuG{UyM�A��zB~�}¹yM�$yMuG{n�4u�~ x-�$xR�$upÇº¤¯u9¤¢ye|${p¡£{pyGyGx��G��uG~ x-�$�+~-�(�A{£}�{nuG{�G�A}�{pynÇ
�VvA¤�¡£v�G{pyM�A}�u�y¹¤�|ÂxRz$���$�$u³zB{nvBx�¬-¤�~-��x·}g¡£vBxR|$�-{pyn§«í �O¤¢yG¡£�G{nuG{^yM�A��zB~R}ByM�$yMuG{n�
¡nx�|$|$~-u²¡£vBx�|$�-{^¤�u�y9z8{nvBxR¬-¤�~-�9�-��xO�A�Bxr}�}¯�AÇBz$�$u�xO�$xR�$u�xRzA¤�}�¤�uG�k¤¢y^¡£~-���~-|k¤�|
¡£~O|$uM¤�|$�$~-�By³yM�A��z8~R}cyM�®y�uG{n�Uyn§

Ê«¤¯|Bx·}¥}��AÇ$��{�|$~-u�{�uGvBxRu�¡£~-|$uM¤�|$�$~-�By5y��	��z8~R}ºy��®yMu�{n�Uy5�Ux��(vBx�¬-{�yÀ¤��-|A¤�ÍB´
¡nx�|$u�xO�A¬�x�|$u�xr�-{py¹¤¯|+uGv${^uM¤���{n´P¡£�M¤�uM¤¢¡nxr}³yÀ¤�uG�BxRu�¤¯~O|By�~Rª�uG{n|'ªPx-¡£{p�kz$�'xR|A¤��Uxr}¢y
x�|B��UxO¡£vA¤¯|${pyÄ§�Ê8~-�^{£ÆBxR���A}�{-ÇEx�¡£~-|$u�¤¯|$�$~O�By^�$�G~$¡£{pyGy�¡£~-|$¬O{n�G�R¤�|$� uG~xR|
xOyM�	��$uG~-uM¤¢¡nxr}�}���yMu�x�zA}¯{{pè-�A¤�}�¤¢z$�M¤��B�Ø�B{n�G�w¤�u�yeuGv${�ByM{U~�ª��$��{£}¥¤��w¤�|BxR�����G{n´
y��A}¯u£ynÇ5¤�ª^uGv${n��xR�G{k|${n{p�A{p��z8{£ª±~O�G{¿¡£~-|$¬O{n�G�-{n|B¡£{'~®¡n¡£�$��yÄ§ÏìV{n�G{k��{'�ByM{ x
�Bx��GuM¤¢xr}c�G{py��A}¯u9��v${n|+uGv${kë�¡£~O�G�G{p¡£u�î�x�|ByM��{n��¡nxR|$|$~-u9zB{e~-z$u�xr¤�|${p�'¤�|�uM¤���{-§
ç ~-|$uM¤�|$�A¤�u\�'xr}¢yM~U�8{n�G�w¤�u�yV{£Æ®u���xR�B~�}�x�uM¤�|$�kuG~w}�¤��	{£}��kª��$uG�$�G{wyMu�xRu�{pynÇ$uGv$�ByJxr}�´}�~-��¤¯|$�Ë}�¤¯�¾¤¯u�{p�kxR|$uM¤¢¡�¤��BxRuM¤�~-|ZÇ-�VvA¤�¡£v'¡nxR|w¤����$�G~-¬A{³u�v${�{c2Â¡�¤�{n|B¡£�U~�ªgª��$uG�$�G{
¡£~O���$�$u�xRuM¤�~-|ByÄ§

ç ~-|$uM¤�|$�$~-�By�y��	��z8~R}�yM�®y�uG{n�Uy'|$~I�A~-�$z$ukvBxR¬A{k~-uGv${n�k�$�£xR�-�UxRu�¤�¡Ö¤�|$´¬-xR��¤�x�|B¡£{pynÇ1z$�$u/u�v${(~O|${pyV}¥¤¢yMu�{p�xRzB~O¬-{^�J¤�}�}�yM{n�G¬A{^uG~k¡£~-|$uG��xOyMu�uGv${n�4�J¤�uGv
�O¤¢yG¡£��{nuG{(yM�A��z8~R}ºyM�$yMuG{n�'yn§

´ ´
¨�v${n�G{e¤�yË|$~-uGvA¤�|$�'¤�|uGv${��A{£ÍB|A¤�uM¤�~-|D~RªEuGv${w��~O���°¦¥yM�A��zB~�}§98uGvBxRu9�G{pèO�A¤��G{py
y��	��z8~R}¢y1uG~9zB{J�O¤�y�¡£�G{nuG{-ÁRª�~-�:{£ÆÃx����A}�{-ÇR��{:ÍB|B��¦¥yM�A��zB~R}C9n�A{£ÍB|${p��x-yEë�yM~-��{n´
u�vA¤¯|$��uGvBx�u^�G{n�$�G{pyM{n|$u�y^y�~-��{nuGvA¤�|$��{£}¢yM{Uz$��x-yGyM~$¡�¤¢xRuM¤�~-|ZÇ:�G{pyM{n�zA}�x�|B¡£{-ÇZ~-�
Z�S(NP@:HGBC>zBGY`>cS=Q SAhjQRBaS=HG>/DC>ABCfjBGDC>/JlB[S/_&Wlp`>Ahj>/BGQsr\W:>�h�DCF`_VD[_&HG>zQRW:BC>IW:BCQRDCQR�j>0DCN «:>�h�>/HCHGNPHGB�b

_&W¬>=«`_&JlY:OR>nQsBz_VW¬>/HCHGNPH�¤CS=N\HCHC>cS=DCQRW:r¬S=N:hj>Pu

Ð



¡£~O|$¬	{n|AuÀ¤¯~O|ZÁ${pyM�B{p¡�¤¢xr}�}¢�AÇZx��'xRuG{n�M¤¢xr}c~Oz$©\{p¡£u9�ByM{p�+uG~���{n�$�G{pyM{n|$u^yM~-��{nuGvA¤�|$�
¤�|$¬O¤¢yÀ¤�zA}¯{pîÂ�\ã+~-�G�M¤¢ynÇ8äpå:�$ä-ÇAyn§ ¬1§5yM�	�zB~R}�¦�§:¨JvBxRuh¤¢y³�Vv$�(�V{�vBxR¬-{�yM�8~-�	{n|~Rª
�O���n�p�G�r����yM�A��zB~�}¹yM�$yMuG{n�'y^¬A{n��yM�Byw�n�-»8���¢»8½	�-½O�²y��	��z8~R}EyM�$yMuG{n�UyÄ§ ÅV{n¬A{n�G´
u�v${£}¯{py�ynÇBu�v${���~-�£�U¡£~-|$|$~OuG{py/�O¤¢yG¡£��{nuG{n|${pyGy^xR|B�+xRuG~-�w¤¢¡�¤�uG�AÇ®x¾uG{n|B�A{n|B¡£� �G{n´
¤�|Aª�~-��¡£{p�'z$��u�{n�G�UyJyM�B¡£vUx-y|¦¥y��	��z8~R}�¤¢¡9í/tc9�§$¨Jv${n�G{£ª�~-�G{9��{��$�G{£ª�{n��uG~�yM�8{pxR�
~�ª��¼�wÞpà-�Ä�E��x�uGv${n�/u�vBxR| ¡£~-|$uM¤�|$�$~-�ByJyM�A��zB~�}�yÄÁ$uGvA¤¢yJ¤¢y9¡£~-|ByÀ¤¢yMuG{n|$uV�J¤�uGv uGv${
u�{n�G�?9 yh�ByM{Ë¤¯|�¡£~-�-|A¤�uM¤�¬A{�yG¡�¤�{n|B¡£{-Çgx-y���{£}�}«xOyh¤�|¿¡£~-���~-|k�ByGxR�-{-Ò

íD�G{n�$�G~$�A�B¡£uM¤�~-|w~Rª	uGv${³x��$�B{pxR��x�|B¡£{³~RªByM~-��{n~O|${5~-�cyM~-�{nuGvA¤�|$�B§p§r§
í���{n|$u�xr}	�A¤¢¡£uG�$��{�~RªgyM~-�{nuGvA¤�|$�^|$~-u5�G{pxr}$~-�:�$�G{pyM{n|$up§r§n§1íI�G{n�$´
�G{py�{n|$u�xRuM¤�~-|9uG~�uGv${5�¾¤¯|B�Ëz$�/yM�8{n{p¡£v�~-�1���M¤�uM¤�|$�B§h�\ã+~-���M¤¢ynÇ-äpå:�Ãä-Ç
yn§ ¬g§:¤��Ux��-{R¦

¨�v${³¤��Ux��-{py:~Rªºx^¡£~O|$uM¤�|$�$~-�By8ª�~-�G�Uxr}ByM�$yMuG{n�?xR��{E�A��xR�V|^ª��G~-��~-|${�~-�:��~-�G{
�¼�wÞpà-�e�G�BÞ-�n�n�:~-���n�-»8���¢»8½	Þ-§

¨Jv${����R»8��Þ ~Rª�¡£~-|$uM¤�|$�$~-�ByeyM�A��zB~R}/yM�$yMuG{n�'y^¤¢y'¡£~-|B¡£{n�G|${p�Î�J¤�uGvIuGv${
ª�~-�G�'xr}��$�G~-�B{n��uM¤�{py'~Rª/¤��Ux��-{pynÇJ��vA¤¢¡£v�¡nx�|IzB{�A{pyG¡£��¤¯z8{p��z$��¡£~-|$uM¤�|$�$~-�By
ª�~-�G�'xr}ÈyM�$yMuG{n�UyÄ§�¨Jv${��n�p�wÞ-»8���¢�Ä�E~RªE¡£~O|$uM¤�|$�$~-�By�yM�A��zB~�}«y��®yMu�{n�UyJ¤¢y^¡£~-|$´
¡£{n��|${p�k�J¤�uGvkuGv${e�G{n�$�G{pyM{n|$u£xRuM¤�¬	{V�$�G~-�B{n��uM¤�{py�~Rª:¤��UxR�-{pyÄ§

Ì {n�UxR|$uM¤¢¡ny¹¤¢y/¡£~-|By\¤��A{n��{p�'¤�|kuGv${^|${£Æ$u/yM{p¡£uM¤�~-|ZÁA¤�|+uGvA¤¢y�yM{p¡£uM¤�~-|+��{��J¤�}�}
¤¢�A{n|$uM¤�ª���yM~-�{�~Rª�uGv${kyM�	|$u£x-¡£uM¤¢¡e¤�|$¬-xR�M¤¢xR|B¡£{py^~�ªV¡£~O|$uM¤�|$�$~-�By^yM�A��zB~R}Ey��®yM´
u�{n�Uyn§ ¨Jv${py�{ÂxR��{�uGv${'�$�G~-�B{n��uM¤�{py�u�vBxRu���{w�J¤�}�}��/xR|$u9uG~¿¡nx��$uG�$�G{¤¯|D~-�$�
u�v${n~-�G�w~Rªc¡£~-|$uM¤�|$�$~-�By �-�£�(ÞO�	yM�$yMuG{n�UyÄ§È¨�v$�By:��{JzB{n�R¤�|k~-�$�¹¤¯|$¬A{pyMuM¤��	x�uM¤�~-|
��¤¯u�v�uGv${'ª±~O�G�Uxr}J~-�UyM�A|$u�x-¡£uM¤¢¡w�$��~-�B{n�Gu�¤¯{py~Rª(½A»B�¼»B���r���1�G�p���n�¾¤¯�'xR�-{pyn§�tP|
u�v${�¡£~-�$��yM{e~Rªc¤¢�A{n|$uM¤�ª��-¤�|$�¤�|$¬�x��M¤¢xR|B¡£{pyh¤�u/��¤¥}�}5zB{ev${£}¯�Aª��A}³uG~e}�~	~O�kzBx-¡£�Âx�u
u�v${k{£ÆÃxR��A}¯{py¾��{�vBxR¬A{U¡£~R}�}�{p¡£uG{p��~�ª²¡£~-|$uM¤�|$�$~-�ByeyM�	�zB~R}�yM�®y�uG{n�Uy� Ì {p¡£´
u�¤¯~O| § ï$§�äR¦£§EìV~-�J{n¬-{n�pÇAuG~k¡£~-|$¬O¤¯|B¡£{e~-�$��yM{£}�¬A{py�u�vBxRu/u�v${n� xR�G{��O{n|$�A¤¯|${e¤�|$´
¬-xR��¤�x�|B¡£{pynÇ1��{���ByMu/�By�{(u�v${(�$��~®¡£{p�A�$�G{~Rªz�BÔA�p»B�O�(�r»B�-���nà-�¼�£Þ-�{±pÞO���¼Þ-���¼�-»BÇ
u�vBxRu�¤¢ynÇ«{£Æ®�A}�~-��¤¯|$�+uGv${wuGv${���x�|$�-{�~Rª�yM�$yMuG{n�Uye�P�$v${n|$~O��{n|BxA¦J¤�|uGv${e¤�|B�O¤�´
¡nx�uG{p� �A~-�'xr¤�|��ÀtPvB�A{-Ç5äpåAðOð-¦�§ |Aª±~-��uG�$|BxRuG{£}��	Ç1yM�Bx-¡£{e}�¤��w¤�u�xRuM¤�~-|By²ª±~O��¡£{��By
u�~�}�{pxR¬A{9uGvA¤¢yJ�$�G~$¡£{pyGy�u�~(u�v${��G{px-�A{n�\9 y¹¤¯�'xR�R¤�|BxRuM¤�~-|Z§

Ñ �$��{£ÆBxR���A}�{py9~Rª�¡£~O|$uM¤�|$�$~-�By/y��	��z8~R}ÈyM�$yMuG{n�'y^yMv$~-��uGvBx�u�yÀ¤��w¤�}�x��M¤�uG�
~�ªc¤��UxR�O{pyJ¤¢y^xw�Ux�uGuG{n��~RªE�A{n�O�G{n{-§�Ê8�$�GuGv${n�pÇ$u�v${^ÙB{£ÆA¤¯zA¤�}�¤¢uG�k~�ªE¡£~-|$uM¤�|$�$~-�By

<?>nF`_V�k>nYeHC>/�jQRNP@:BGORf7BC@erPrP>IBCDC>ch#�/�£� �R�P� �	_&Bz_�DG>/HCJÍZ^N\H[DGF:>-S=N\W:DCQRW:@eNP@:B[_VW`_&ORN\r-NVZ�DCFe>
hjQRBaS=HG>/DC>¬�I���R� � �/�&DCF3_&D0QsBc�\Z^NPH�mnF`_&D0QRB[F:>IHC>�S/_&OROR>�hl_¬� �j���£� �z� � �e� �=�C�/�Î� _\S/ 8>/WeW`_&W¡�
���P�e�/p`�Iu

S=NPJlY:HC>IF:>/W:BGQs�j>EDG>/HCJlQsWeNPORNPr\foQRB�B=_PhjORf¥O£_PS=¢jQRW:r`u¬�Au u >/QRHaS=>¬hjQ£h¥Y:QRNPW:>/>IHCQRW:r�mnN\HC¢�QRW
DCF:QRB-_VHC>�_e�¡p:@eD�F:QRB�DC>IHCJ7B�_&HC>EWeNPD�mnQ£hj>/ORf�¢jW:N\mnW¡�¡_VW`h¥mnNP@:O£h¬p3>oS(NPWjZ^@eBCQRW:r¬QRW#DCF:QRB-S=N\W:DC>(«]Dcu
<�F`_&DAmn>E_&HG>7S/_&ORORQRW:ro_�� � �3BC>/>IJ7B�DGNÏS(NPHCHG>/BCY3NPW3h#DCN >/QRHaS=>\U BE��� �:�8mnFeQTS(FXF`_VBABC@:p:DGfjY`>/B
mnF:Q£S=F¬F:>-S/_VOsORB��£�E� �=�=Ðn���Ñ� �&���n_&W`hq�E�=�C� �A� �£�5Ò � � �/� u Å b @`S=F:OR>/Hc�¡�c� �
Y:Y¡u:�P��ÅÃ� �Iu

Ð



y��	��z8~R}ºy��®yMu�{n�Uyh�G{pyM�A}�u�yhª��G~-� uGv${9ªPx-¡£u�uGvBx�u³ª�~-��xR|$�wuG�J~^¤��Ux��-{pyhuGv${n�G{9¤¢y
x·}¯�9xp�$y:x^uGvA¤����e¤��Ux��-{/u�vBxRu:¤¢yE¡�}�~	y�{n�³uG~^{£¤�uGv${n�J~RªZuGv${JÍB�£yMu5uG�J~B§ZÊ8~-�:}�¤�|${pxR�
�À~-|${n´P�O¤���{n|ByÀ¤�~-|Bxr}�¦�¡£~-|$uM¤�|$�Bx^��{V�UxR��yGxR�euGvBxRuJuGv${n�G{9¤¢y�xr}��/xr�$y5xR|'¤��UxR�-{
z8{nuG��{n{n|Ux�|$��uG�J~�~-u�v${n�J¤��UxR�-{pyn§

tPu^¤¢yË~Rª±u�{n|&¡£~O|$¬-{n|A¤�{n|$u/uG~kx-yGy��$��{�uGvBxRu�y\¤¯�¾¤¥}¢xR��¤¯u��k¤¢y^��{pxOyM�$�G{p��z$� x
�{nuG�M¤¢¡RÇBz$�$u9uGvA¤¢yV¤¢y�|$~Ou²xr}��/xr�$yhuGv${(¡nx-y�{-ÇgxR|B�+uGv${w¡£v$~R¤¢¡£{�~Rª5��{nuG��¤�¡e�Ux��
z8{^�$�G~-zA}�{n�UxRu�¤�¡R§hÊB~O�³{£ÆBxR���A}�{-Ç$uGv${ � � é �B¡�}�¤��A{px�|1¦E��{nu��M¤¢¡J¤¢yJ~Rª�uG{n|'�ByM{p�u�~��{px-yM�$��{¿u�v${¿�O¤¢yMu�xR|B¡£{�z8{nuG��{n{n|�¤¯�'xR�-{pynÇVz$�$uUuGvA¤¢y¤¢y��~-�G{+uGv$�G~-�$�-v
vBx�zA¤¯u�xR|B���UxRu�v${n�UxRuM¤¢¡nxr}/¡£~-|$¬-{n|A¤�{n|B¡£{'uGvBxR|D�$�M¤�|B¡�¤��A}¢{p�I¡£v$~R¤¢¡£{-§+í/|
�{nuG�M¤¢¡J� ¦B�V~-�A}¢��x-¡n¡£~-�£�^�-�G{px�uG{n�cyÀ¤��-|A¤�Íg¡nxR|B¡£{9uG~/�O¤ {n�G{n|B¡£{py5z8{nuG�J{n{n|
u�v${�¤��UxR�O{pynÇ:�J¤�uGv �P�UxrÆA¤����$� �A{n¬-¤¢xRu�¤¯~O|1¦�zB{£¤�|$�uGv${'{£Æ$uG�G{n��{k¡nx-yM{-Á
¡£~O|$¬	{n��yÀ{£}��	Ç 4 u�{n|B�$y³u�~(�A{n¬-xr}��${��O¤ {n��{n|B¡£{pyn§EÊ8~-�³x�|$~-uGv${n�³{£ÆBxR���A}�{-ÇA¤�uh¤¢y|$~OuE~Oz$¬-¤�~-�Byhv$~-���O¤ {n�G{n|B¡£{py�¤�|k~-�M¤�{n|$u�xRu�¤¯~O|U~-��yÀ¤�Én{�yMv$~O�A}��ÖzB{�¡£~-�zA¤¯|${p�
��¤¯u�v �O¤ {n�G{n|B¡£{pyV¤�|�¡£~R}�~-�p§

�G~$¡£{pyGyM{pyË¤�|Ï�O¤¢yG¡£��{nuG{�ª�~-�G�'xr}EyM�$yMuG{n�UyexR�G{UyM{n|By\¤¯u�¤¯¬A{�uG~+uGv${ ���I�B�n�9~Rª
u�v${(u�~-�	{n|ByÄÇgxR|B��xR|Bx·}¯~O�-~-�ByÀ}�� �V{�{£Æ$�B{p¡£u(¡£~O|$uM¤�|$�$~-�Byhª�~-�G�Uxr}³yM�$yMuG{n�Uy9u�~
z8{ yM{n|ByÀ¤�uM¤�¬A{kuG~�uGv${ �O���e��~Rª9¤��UxR�-{pyÄÇ5uGvBxRue¤¢ynÇhuG~�uGv${£¤��UyM�A|$u�x-¡£uM¤¢¡uG�	�8{
~O��¡nx�uG{n�-~-�G�A§c¨Jv${^|Bx�uG�$�G{^~Rª5uGv${pyM{�yM�A|$u�x-¡£u�¤�¡V¡nxRuG{n�-~-��¤¯{pyE¤�y9�O¤ {n�G{n|$uhª±�G~O�
u�v$~	yM{¤¯|I�O¤¢yG¡£��{nuG{'ª±~O�G�Uxr}�yM�®y�uG{n�UynÇ³y\¤¯|B¡£{ku�v${k�$��xR�-�Ux�uM¤¢¡e¤�|$¬�x��M¤¢xR|B¡£{pye~Rª
��~-z$�ByMuG|${pyGyexR|B�Dx-�$xR�$u�xRzA¤�}�¤�uG��zB~-u�v�¤����A}���uGvBx�u^¤�|AÍB|A¤�uG{pyM�Uxr}/¡£vBxR|$�O{py9~Rª
x�|k¤��UxR�-{e|$~-u9�G{pyM�A}�u�¤�|�O¤¢yG¡£~-|$uM¤�|$�$~-�By9¡£vBxR|$�-{py�~RªÈz8{nvBxR¬O¤¯~O�p§�¨Jv${n�G{£ª�~-�G{-Ç
¡nx�uG{n�-~-�G�w��{n�zB{n��yMvA¤��'���ByMuh¬�x��G��¡£~-|$uM¤�|$�$~-�ByÀ}��w�J¤�uGvk¡£vBxR|$�-{py:¤�|kuGv${V¤���´
x��-{pynÇ8��vA¤¢¡£v ��{pxR|ByVuGvBxRu^xr}�}³yM�	|$u£x-¡£uM¤¢¡^¡nxRuG{n�-~O�M¤�{py����By�u�zB{e¤�|yM~-��{e�/xr�
½e�n�R§³� Ì {n{(xr}¢yM~ Ì {p¡£u�¤¯~O|¿á$§ §�¦
Å�{£Æ$u���{U¡£~O|ByÀ¤¢�A{n��uGv${ yM�A|$u�x-¡£uM¤¢¡w��{£}�x�uM¤�~-|ByMvA¤��By'uGvBxRue�UxR��~-z$u�xr¤�|D¤�|

¡£~O|$uM¤�|$�$~-�By9ª�~-�G�Ux·}Vy��®yMu�{n�Uyn§	�V¤¢yG¡£�G{nuG{'ª�~-�G���A}¢x-ywxR��{Â¡£~-|By�uG�G�B¡£uG{p�Ïª±�G~O�
x�uG~-�w¤¢¡9�BxR�Gu£yn§:tP| ¡£~-|$uM¤�|$�$~-�ByJyM�$yMuG{n�'ynÇO¤¯| ¡£~O|$uG��x-yMurÇ-uGv${9¤��UxR�O{py�xR�G{9�ByM�$´
x·}¥}�����¤¯¬A{n|�x-y5�Vv$~R}�{pynÇ$xR|B�wuGv${£¤��E�O¤�¬O¤¢yÀ¤�~-|'¤�|$uG~^�BxR�Gu�yÈ¤¢y5�$�G~-zA}�{n�Ux�uM¤¢¡R§³¨JvA¤¢y
¤¢y¹¤�}�}¯�By�uG��xRuG{p�¤�|kÊ«¤��B§	á$§:¶�vBxRuJxR�G{�uGv${¾ë��BxR�Gu�y�î^~RªZuGv${J¤��Ux��-{/~�ªºu�v${Jª±��~-�$µ
Ì ¤�|B¡£{kuGvA¤¢ye¤��Ux��-{�¤¢yw��{n�$�G{pyM{n|$uG{p�xOy(x+zA¤�uw�UxR�ZÇ5u�v${U~-z$¬O¤�~-�By�x�|ByM��{n�9¤¢y
u�vBxRuJuGv${/{£}�{n��{n|$u£xR�G���BxR��u�yJxR�G{9uGv${^�A¤�Æ®{£}¢y�¤¥}�}��ByMuG�£xRuG{p�'¤�|kuGv${^�$�$�8{n�G´��M¤��-v$u
¡£~O�G|${n�p§5¨JvA¤¢yh�w¤��-v$u5zB{^xR�$�$�G~-�$��¤�x�uG{Jª�~-�EyM~O��{��$�$�G�8~	yM{pynÇOz$�$u³ª�~-�5~-u�v${n��y³x
�O¤ {n�G{n|$u5�A{p¡£~-���8~	yÀ¤�uM¤�~-|���~O�A}��ËzB{J��~-��{ExR�$�$�G~O�$�M¤¢xRuG{-ÁR��{¹¤¥}�}��ByMuG�£xRuG{�xR|Bxr}�´
�$yM{py8¤�|$uG~9xR|BxRuG~-�¾¤�¡nx·}Zë��BxR�Gu£ynÇ îh{£}�{n��{n|$u�xR�G�^yM�A}�¤�|${pynÇ-{£}�{n��{n|$u£xR�G�9�B~R}��A�-~-|BynÇ
x�|B�¿x'yMuM¤¢¡£�A´¼ÍB�-�$�G{w�G{n�$�G{py�{n|$u�xRuM¤�~-|Z§9¨Jv${n�G{w¤¢y9|$~k�$|A¤¢è-�${'�A{p¡£~-���B~AyÀ¤�uM¤�~-|ZÇ
xOy�uGv${n��{���~-�A}¢�ÖzB{eª±~O�/xwª�~-�G��A}�x(¤¯|xR|��P�$|BxR��zA¤��-�$~O�By£¦E�O¤¢yG¡£�G{nuG{eª�~-�G�Ux·}
y��®yMu�{n� §¿Ê8�$�Gu�v${n�G��~-�G{-Çº¤�|��UxR|$�¿¡nxOyM{pyeuGv${n�G{¤�y¾|$~¿|Bx�uG�$��xr}J{n|B�uG~�uGv${
x�|Bxr}��®yÀ¤¢yn§�Ê8~-�^{£ÆBxR���A}�{-Ç5uGv${kxR|BxRuG~O�w¤¢¡nxr}�xR|Bx·}¯�$yÀ¤¢y�¡nxR|�zB{ ¡£~-|$uM¤�|$�${p��u�~
x��GzA¤�uG��xR�M¤�}�� yM�Ux·}¥}�{n�9�BxR�Gu�yh~Rª5uGv${9¤��UxR�O{-§

Ð



µ ¶ · ·\¸ · · ¹
µ ¼ µ ·\¸R½ µ · ·

µ · ¸ µ ¸ ¹
· ·\¶ · ·|· ·

µ · · µ · µ ·
µ · · ¹ µ · ·\¸

1



Ê«¤¯|Bx·}¥}����V{³uG�$�G|wuG~�¡£~O���$�$u�xRuM¤�~-|e¤�|U¡£~-|$u�¤¯|$�$~O�By8ª±~O�G�Uxr}ByM�$yMuG{n�Uyn§5¨Jv${
xO�$xR�$u�xRzA¤�}�¤�uG�Âx�|B�'uM¤���{n´P¡£�M¤�uM¤¢¡nxr}�¤�uG�'¤�|$¬�x��M¤¢xR|B¡£{pyJyM�$�-�-{pyMuVuGvBxRuJ�$�G~$¡£{pyGyM{pyh¤�|
¡£~O|$uM¤�|$�$~-�Bywª�~-�G�'xr}²yM�$yMuG{n�Uy'z8{�x-yGy��$��{p��uG~D�$�G~-�-��{pyGyk¡£~-|$uM¤�|$�$~-�ByÀ}��D¤�|
u�¤¯�{-§³¨Jv$�Byh��{�u�x��	{J¤��Ux��-{pyJuG~wzB{^u���xR|ByÀª�~-�G��{p�'¡£~-|$uM¤�|$�$~-�By\}¯�Ö�\xr}�uGv$~-�$�-v
�V{³~Rª�uG{n|��By�{��O¤¢yG¡£��{nuG{n´�uM¤���{^xR�$�$�G~RÆA¤��UxRuM¤�~-|By£¦£§ Ì {n{/Ê«¤��B§·æÃ§cíV}¢yM~^|$~-uG{JuGvBx�u
u�v${n�G{^�UxR��z8{(xw|$�$�wz8{n�E~�ªÈ�BxRu�vByJz$����vA¤¢¡£vk~-|${Ë¤¯�'xR�-{^�UxR�zB{���{px-¡£v${p�
ª��G~-�axR|$~OuGv${n��z$�Uxw�$��~®¡£{pyGyV~RªÈ¡£~O|$uM¤�|$�$~-�ByhuG��xR|ByÀª�~-�G�'xRuM¤�~-|Z§

¨Jv${�ª�~-�G{n�O~R¤�|$�¿xR�G{uGv${UyM�A|$u�x-¡£uM¤¢¡Ë¤�|$¬-xR�M¤¢xR|B¡£{py^u�vBxRu���{w�J¤�}�}/xRuGuG{n��$u
u�~¾¡nx��$uG�$�G{^¤�|�xw�UxRuGv${n�'xRuM¤¢¡nxr}ZuGv${n~-�G�'~Rª³¡£~-|$uM¤�|$�$~-�ByÈª±~-���Uxr}cyM�$yMuG{n�Uyn§

´ ´
¶D{w{£Æ®�8{p¡£uwuGv${UyM{n�Ux�|$uM¤¢¡ny9~Rª/¡£~-|$uM¤�|$�$~-�By9yM�	�zB~R}³yM�$yMuG{n�UyËuG~kzB{kxR|�¤�|$´
u�{n�G{pyMuM¤�|$�kuG~-�A¤¢¡w~�ªVy�uG�B�A�	Ç8ª�~-�^¡£~-�G�G{pyM�8~-|B�O¤�|$��uG~kuGv${k�n�-�|�B�R���¼���¼�-»BÞ-���¼���9~Rª
�O¤¢yG¡£��{nuG{�yM{n�Ux�|$uM¤¢¡ny���{+vBxR¬A{kuGv${��n�-»B���¼»B½A�¢���Ö~Rª¾¡£~-|$u�¤¯|$�$~O�By�yM{n�UxR|$u�¤�¡nyÄÁ
¤�|�~OuGv${n�k��~-���$yÄÇ�uGv${��$��xR�O�UxRuM¤¢¡Ö¤�|$¬�x��M¤¢xR|B¡£{pykxr}�}(�G{pèO�A¤��G{�x�¡£~-|$uM¤�|$�$~-�By
ª��$|B¡£uM¤�~-|��UxR�$�A¤�|$�'¤��UxR�O{py�~-|$u�~(u�v${£¤¯�9¤�|$uG{n���$�G{nu�xRuM¤�~-|By²�P��{pxR|A¤�|$�	y£¦£§ Ñ |${
¤����A}�¤¢¡nxRuM¤�~-| ~Rª²u�vA¤�y�G{pèO�A¤��G{n��{n|$uw¤¢yuGvBxRuUxr}�uGv$~O�$�-v�¡£~-|$u�¤¯|$�$~O�By(y��	��z8~R}
y��®yMu�{n�Uyw�UxR�DzB{�¡£~-���A}�{nuG{£}���ª±~O�G�Uxr}PÇJuGv${n�IxR��{k|${n¬	{n�Gu�v${£}¯{py�y�|$~-uk¡£~-��´
�A}�{nuG{£}��'¤�|B�A{n�B{n|B�Ã{n|$u�~Rª5uGv${£¤��J¤�|$uG{n�G�$�G{nu£xRuM¤�~-|Byn§5¨JvA¤¢yh¤¢yhªPxR�w¤�}�¤¢xR��ª��G~-� uGv${
¤¢�A{px+~Rª/xR|Bxr}�~-��¡£~-���$�$uM¤�|$�BÒwu�v${n�G{����ByMu^z8{Ây�~-��{ Þ-»8Þ-���nà-�ezB{nuG��{n{n|�uGv${
y��	��z8~R}c�×¤¯�'xR�-{R¦ExR|B�'�VvBxRuJ¤�u/��{n�$�G{pyM{n|$u�yn§

´ ´
í^yª�~-�Â�O¤¢yG¡£��{nuG{�yM�A��zB~�}ËyM�$yMuG{n�'ynÇ�~-�$� ¡£vBx���x-¡£uG{n�M¤�ÉpxRu�¤¯~O|I~Rª�¡£~-|$uM¤�|$�$~-�By
y��	��z8~R}cyM�$yMuG{n�Uy¹¤¢yJ¤¢�A{pxr}�¤�Én{·�1§Jí9�$�BxR�G{n|$u�}¯�k¡£~-|$uM¤�|$�$~-�Byh�$�G~$¡£{pyGyM{py��UxR�w¤�|
ªPx-¡£uezB{k�O¤�y�¡£�G{nuG{��P{-§ �8§ÂxO¡n¡£�$���A}¢xRuM¤�~-|~Rª/¡£vBxR���-{e¤¯|�u�{n�G�Uy^~�ª�{£}�{p¡£uG��~-|By£¦�Á
¤��Ux��-{pyw�UxR��zB{¡£~-���8~	yM{p�D~Rª(�O¤¢yG¡£�G{nu�{ �BxR�Gu£y'�\xRuG~O�UynÇ5{£}�{p¡£uG�G~O|BynÇ�yÀ¤�}�¬	{n�
�O��xr¤�|By£¦�Á^�$��~®¡£{pyGy�{py'�UxR�D�$�G~-�-�G{py�y¤¯|�uM¤�|$�ÎÍB|A¤¯u�{�yMuG{n�Byn§ tP|��B{n��¡£{n�$u�¤¯~O|
u�v${n�G{Âx��G{ëÀ©\�ByMuw|$~-u�¤�¡£{px�zA}¯{��O¤ {n��{n|B¡£{pyn§ î ¨�v${pyM{Âx·}¥}9�UxR� z8{k¬-¤�{n��{p�Dx-y
¤�|B¡£�$��y\¤¯~O|By�~Rª^uGv${ �O¤¢yG¡£�G{nu�{'¤¯|$u�~¿u�v${ ¡£~-|$uM¤�|$�$~-�Byn§�tÀ|�zB~-uGv�u�v${ �O¤�y�¡£�G{nuG{
x�|B�U¡£~-|$u�¤¯|$�$~O�By5¡nx-yM{-ÇAuGv${9�G{£}�{n¬�x�|$u³è-�${pyMu�¤¯~O|ByEx��G{-Ò:¶�vA¤¢¡£v'��~$�A{£}B¤¢yJ��~	y�u
�By�{£ª±�A}�µ ¶�vA¤¢¡£v'¤¢�A{pxr}�¤¯Épx�uM¤�~-|�A~	{py�}�{pyGyJ¬O¤¯~�}¯{n|B¡£{wuG~uGv${^�$v${n|$~-��{n|BxAµ

1BÐ



µ ¶ · µ · µ ·\¸ ·
µ · µ µ µ µ µ ·�· · ·

µ · µ ¸

1`1



ö��Jÿ��Î�·økÿJó¥��ö õ�ýûö�þ�ÿ|�-þ¯�Ïö��Î� � ü	� 
�ö�� � üÓ�zÔ
ÿJó¥� �

°Jx-y�{p��~O|(u�v${5ª�~-�G{n�-~R¤�|$�^�$v${n|$~-�{n|$~R}�~-�R¤¢¡nxr}ºx�|Bxr}��®yÀ¤¢y:��{J¡nxR|w|$~-��$�G~O�B~	yM{
xe¡nxR|B�O¤¢�$xRuG{�yM{nuh~RªZ�$�G~-�8{n�GuM¤�{pyJ�B~AyGyM{pyGyM{p�z$��xR|$�(¡£~O|$uM¤�|$�$~-�By5yM�A��zB~R}gy��®yM´
u�{n� § tÀ|D}¢xRuG{n��yM{p¡£uM¤�~-|Bye��{�{£Æ$�A}�~-�G{k�BxR��uM¤¢¡£�A}�x��U¡�}¢x-yGyM{pye~Rª²y��B¡£v�yM�$yMuG{n�Uy
u�vBxRuJvBxR¬	{V�$�G~-�B{n��uM¤�{pyJ¤�|¿xO�$�O¤¯u�¤¯~O| uG~�u�v$~	yM{^{n|$�$��{n��x�uG{p��v${n��{-§

¶�{�z8{n�R¤�| �J¤�uGv'uGv${^yM�A|$u�xrÆ�~Rªc¡£~-|$uM¤�|$�$~-�ByhyM�	�zB~R}gyM�$yMuG{n�'yn§:¶�{�vBx�¬	{
y�{n{n|(u�vBxRuZ¤�|��O¤¢yG¡£�G{nuG{9yM�	�zB~R}	yM�$yMuG{n�Uy«uG~-�A{n|ByZxR��{E{£¤�uGv${n�5~�ªBuGv${�yGxR��{huG�	�8{
~O��uGv${n�kxR�G{^|$~-upÇA��v${n��{px-yh¤�|¿¡£~-|$u�¤¯|$�$~O�ByEy��	��z8~R}ºy��®yMu�{n�Uy�yÀ¤��w¤�}¢xR�M¤�uG�¤¢y/x
�'xRuGuG{n�^~Rª^�A{n�-�G{n{-§ktÀu�¤¢ye�-{n|${n��x·}¥}��D�$|$�$�G~-zA}�{n�UxRu�¤�¡'u�~¿x-yGy��$��{Uu�vBxRu^uGvA¤¢y
�A{n�O�G{n{/~�ªÈyÀ¤��w¤�}¢xR�M¤�uG�w¤¢y�èO�BxR|$uM¤�ÍgxRzA}�{^xR|B�'uGvBxRuhuGv${²èO�BxR|$uM¤�Íg¡nxRu�¤¯~O|UvBx-yhuGv${
�$��~-�B{n�Gu�¤¯{py¹~Rªgxw�w�p���£�¢�rÇ-uGvBx�uZ¤¢ynÇAx9��{px-yM�$�G{J~RªZ�O¤¢yMu�xR|B¡£{-ÇO��vA¤¢¡£v�¤¢y5x9zA¤�|BxR�G�
ª��$|B¡£uM¤�~-| ª±��~-�ax�yM�Bx-¡£{ uG~�uGv${^�G{px·}º|$�$�zB{n��ynÇ Ò Ç$uGvBx�u
y�xRuM¤¢yÀÍB{pyJuGv${py�{^¤¢�A{n|$uM¤�uM¤�{pynÒ

� Õ ¦ Ì {£}�ª±´¼¤¢�A{n|$uM¤�uG�AÇ
� Õ ¦ � Õ ¦ Ì �A����{nuG�G�AÇ
� Õ ¦ � Õ ¦ � Õ ¦ ¨:�M¤¢xR|$�R}�{^tÀ|${pè-�Bxr}�¤�uG�A§

¨�v${n�G{£ª±~O�G{-Ç$�$|A}�{pyGy9yMu�xRuG{p�'~OuGv${n�G�J¤¢yM{-Ç$�V{²x-y�yM�$��{^uGvBxRu9xR|'¤��UxR�-{wyM�Bx-¡£{9¤¢y
x¾��{nuG�M¤¢¡^yM�Bx-¡£{-§Æ4

¨Jv${Ây�{p¡£~-|B�yM�A|$u�x-¡£uM¤¢¡e¤�|$¬-xR�M¤¢xR|B¡£{��{�x-�$�A�G{pyGy²¤�yeuGvBx�u(xR|$�Ö¤¯�'xR�-{w¤�|
u�v${UyM�Bx-¡£{��'xR�kzB{U¡£~O|$uM¤�|$�$~-�ByÀ}�� uG�£xR|ByÀª�~-�G��{p�Ö¤�|$uG~ xR|$�k~-u�v${n�pÇZ��vA¤¢¡£v+¤¢y
{£Æ$�$�G{pyGy�{p���UxRu�v${n�UxRuM¤¢¡nxr}�}��Ix-yËª±~�}¥}�~-�9yn§�â1{nu Õ zB{�xR|$�uG�h~k¤���´
x��-{pyJ¤�|�uGv${wyM�Bx-¡£{-§�¶D{^�G{pèO�A¤��G{wuGvBxRu9uGv${n�G{�z8{�xU¡£~-|$u�¤¯|$�$~O�BynÇA~-|${n´�uG~-´�~-|${
ª��$|B¡£uM¤�~-| Ò yM�B¡£v+uGvBxRuJª�~-�^yM~-��{ Õ �ÀuGvA¤�|$� ~Rª³uGv${n�4x-y
u�¤¯�{py£¦5��{JvBxR¬	{ � ¦ xR|B� � ¦ §5¨Jv${Vª±�$|B¡£uM¤�~-| �G{n�$�G{py�{n|$u�y³x
¡£~O|$uM¤�|$�$~-�ByJuG��x�|ByÀª±~O�G�UxRuM¤�~-|+~Rª ¤�|$uG~ §9¶�¤¯u�v$~-�$u�}�~	y�y9~RªE�-{n|${n�£xr}�¤¯u��k��{
��{pè-�A¤��G{ xR|B� ä-§ tÀ|�uG~-�8~R}�~-�R¤¢¡nxr}�uG{n�G�Uy ¤¢y�xq�ÃÞO�¼ÔU~-�kÞ-�G�
ª��G~-� uG~ Ç$xR|B� yÀ¤�|B¡£{e��{��G{pèO�A¤��G{�uGv${n��{^uG~wzB{(x¾�BxRuGv'zB{nuG��{n{n|kxR|$�wuG�J~
¤��Ux��-{pynÇ$uGv${�y��Bx-¡£{^¤¢y��BÞ-�¼Ô-ÕM�n�-»B»8�G�p���£�^�£Þ-�G� ���n�nÕ\�n�O»$»B�£�n�����R¦£§54=4

í/|$~-u�v${n�^¤�|$¬-xR�M¤¢xR|B¡£{�~Rª�¡£~-|$uM¤�|$�$~-�By^yM�A��z8~R}¹y��®yMu�{n�Uy9¤¢y^u�vBxRu^ª�~-��xR|$�
u��E~Ë¤��UxR�-{py Õ ��{�¡nxR|�xr}��/xr�®y¹ÍB|B��xwuGvA¤���� ¡�}�~	yM{n�^uG~{£¤¯u�v${n�w�Pz$�$u�|$~-u
|${p¡£{py�yGxR�M¤�}���uG~^z8~-uGv1¦�ÁOuGvBxRu:¤¢ynÇA��{E¡nx�|��A¤¢¡£�¾x yM�B¡£vwuGvBxRu � Õ ¦ � Õ ¦

; >�S=DGQsN\W uR�Pu S=N\W:BCQ£hj>IHCBdSI_&BC>IBdQRWlmnF:Q£S=F7DGF:QRBz_&BCBG@:J7YeDCQRNPWEJ¬_cf-p3>�DCNjN�BCDGHCNPWer`u
;a; NPHG>-S/_&HG>=Z^@:ORORf:� QRBd_�F:NPJl>/NPJlN&HCY:FeQsBGJ+p3>�S/_&@eBC> � QsBAS=NPJlY`_PS(Dz_&W`h QsB _V@:BahjN\H

�^BCQRW`S(>7_&ORO¡Jl>/DCHGQTSÂBCY`_\S=>/BE_&HC> _V@:Bah]NPH �Iu Fe>/HC>=Z�NPHC> QsB�_�F:NPJl>/NPJEN\HCY:F:QRBGJÖp3>/DCmn>I>/W �
_&W`h � �&mnF:Q£S=FlJo_&¢\>/B0QsDz_|Y`_VDCF¥� NjN\HC>P����� �\Y:Y¡u �:� �P�8� ���Iu

1`v



x�|B����{ ¡nxR|��A¤¢¡£�Ix yM�B¡£v�uGvBxRu � Õ ¦ � Õ ¦G§�ì�~O�E{n¬O{n�pÇ5��{ �A~
|$~Ou³vBxR¬A{³uG~e�B~	y�uG�A}¢xRuG{9uGvA¤¢y³�$��~-�B{n�Gu��	Ç-yÀ¤�|B¡£{9¤�u5ª�~R}�}�~-�/y:ª��G~-� ¤��UxR�-{^yM�Bx-¡£{py
z8{£¤�|$�¿�Bx�uGv¡£~-|$|${p¡£uG{p�1Ò�Ê8~-�9{£ÆÃx����A}�{-ÇÈy\¤¯|B¡£{ � ¦ x-y ä-Ç
��¤¥}�}5{n¬	{n|$uM�Bxr}�}��'zB{9¤�|¿xR| x��GzA¤�uG��xR�M¤�}�� yM�Ux·}¥}:|${£¤¯�Ov$zB~-�Gv$~A~$�'~Rª Ç$xR|B�'u�v$�By
¡nx�|kzB{��'x-�A{�x-y�¡�}�~	yM{wx-yJ��{V}�¤��	{^uG~ §

í��BxRuGv$´P¡£~-|$|${p¡£uG{p�eyM�Bx-¡£{¹¤�y:xr}¢yM~/¡£~O|$|${p¡£uG{p�Ë¤¯|euGv${³�~-�G{5�-{n|${n��x·}®yM{n|ByM{-Ç
u�vBxRu:¤¢ynÇR¤�u5¤¢y¹|$~-u³x9�$|A¤�~-|�~RªZyM{n�BxR��xRu�{p��yM{nu�yn§:¨Jv${n�G{J¤¢y¹�-~	~$�e{n¬-¤¢�A{n|B¡£{^uGvBx�u
¤��Ux��-{�yM�Bx-¡£{py9xR�G{^¡£~-|$|${p¡£uG{p�+��{nuG��¤�¡^y��Bx-¡£{pynÇA¤�|B¡�}��B�O¤¢|$�BÒ
ä-§9í�|$~-|$uG�M¤�¬O¤�x·}®4I�5¡£~-|$|${p¡£uG{p�w��{nu��M¤¢¡³yM�Bx-¡£{JvBx-y:xRu«}�{px-yMu:uGv${�¡nxR���O¤�|Bxr}�¤�uG�
~Rª5uGv${^�G{px·}c|$�$��zB{n�£yJ�\ì9xR�ByG�A~-� Ç1äpåOáAð	ÇA�Z§ZäRð·á®¦�§

§9tÀ|�uG~-�8~R}�~-�-��x��n�-»B���¼»B½A½A�4¤¢y �A{£ÍB|${p� uG~�z8{�x�¡�}�~	yM{p��¡£~-|$|${p¡£uG{p�
��{nu��M¤¢¡�yM�Bx-¡£{w�Mì/xR�By��A~-� Ç1äpå-áAð	ÇA�Z§Zä�ð·ïA¦�§54(¨

ï$§9í ÍB|A¤�uG{k~O�¾¡£~O�$|$u�xRzA}�{UyM{nue¤¢ywuG~-u£xr}�}¯�D�O¤�y�¡£~-|$|${p¡£uG{p�1ÁJuGv${n�G{£ª�~-�G{k�O¤¢yM´
¡£�G{nu�{(yM�A��zB~�}«y��®yMu�{n�UyJxR�G{�u�~-u�xr}�}��Â�O¤¢yG¡£~O|$|${p¡£uG{p���\ì/x��ByG�A~-� Ç1äpå-áAðAÇ
�Z§Zä�ð·áA¦�§

Ñ |�uGv${�~-u�v${n�UvBxR|B�1ÇV��{kzB{£}�¤�{p¬A{�uGvBxRu¤��UxR�-{yM�Bx-¡£{py���ByMu'yGxRuM¤¢yÀª��IuGv${
y�uG�G~-|$�-{n� ¡£~O|B�O¤¯u�¤¯~O| ~RªwzB{£¤�|$�Î�BÞ-�¼Ôp´P¡£~-|$|${p¡£uG{p�1Ç^yÀ¤�|B¡£{D~-uGv${n�G��¤�y�{�¤��UxR�-{py
�V~-�A}¢��|$~-u�|${p¡£{py�yGxR�M¤�}���z8{U��{px-¡£vBxRzA}�{�z$�¿x¾ÓE»8�¢���e�$�G~$¡£{pyGye~Rª/¡£~-|$uM¤�|$�$~-�By
u���xR|ByÀª�~-�G�Ux�uM¤�~-|Z§

¨Jv${^ª�~-�G{n�-~�¤¯|$��¡£~-|By\¤��A{n�£xRuM¤�~-|By�}¯{pxO�k�ByVuG~w�$�G~-�B~AyM{-Ò
lÄm q$m �wÞpàO�e�C�BÞ-�n�Ä�/Þ-�G�Â�ÃÞO�¼Ô-Õ\�n�-»8»$���r�����w�w�p���£�¼�w�C�BÞ-�£�n�VË
Å�{£Æ$uJ��{JuG�$�G|'uG~(xe¡£~-���A}�{£ÆÂ~�ªº�$��~-�B{n�Gu�¤¯{pyhuGvBx�u5¤¢yJxRu³uGv${9v${pxR�GuJ~RªZuGv${

¡£~O|$uM¤�|$�A¤¯uM��~RªJ¤��UxR�-{ y��Bx-¡£{pynÒU¡£~O���A}�{nuG{n|${pyGy�xR|B�DyM{n�BxR�£xRzA¤�}¥¤�uG�A§ í4yM�Bx-¡£{
¤¢y+�n�-�|�g���p���e¤�ª�xr}�}�¤�u�y ç xR�B¡£v	�DyM{pè-�${n|B¡£{pyvBxR¬-{}�¤��w¤�u�yw¤�|�uGv${¿yM�BxO¡£{-§�íy��Bx-¡£{'¤¢yk�n�=�BÞ-�GÞ®��� �e¤�ª9¤�uUvBx-yx¡£~-�$|$u�xRzA}�{ �A{n|ByM{�yM�$zByM{nupÇh�G~-�$�OvA}¯�AÇ5¤�ª(xr}�}
¤�u�yE¤¯�'xR�-{py9¡nxR|kzB{wxR�$�$�G~RÆA¤��UxRuG{p�z$�UyM{pèO�${n|B¡£{py9~Rª:¤¯�'xR�-{pyJ�J¤�uGv+��xRuM¤�~-|Bx·}
¡£~A~-���O¤�|BxRu�{pyn§³¨Jv${^�$v${n|$~-�{n|$~R}�~-�R¤¢¡nxr}³xR|Bxr}��®y\¤�yV�A~	{pyJ|$~Ou/yM{n{n�auG~w�G{pèO�A¤��G{
{£¤�uGv${n�k�$��~-�B{n�Gu��	ÇJxR|B��~-|${¡nxR|�¤��UxR��¤¯|${&¤¯�'xR�-{yM�Bx-¡£{pyuGvBxRuk�A~-|{9 ukyGxRuG´
¤¢yÀª�� ~O|${(~O�/uGv${w~-u�v${n����ª�~-�9{£ÆÃx����A}�{-ÇZxk�O¤�y�� �w¤¢yGyÀ¤�|$�Ö¤¯u£y/¡£{n|$uG�£xr}c�B~�¤¯|$uV¤¢y
|$~Ou�¡£~-���A}�{nuG{R¦�§'Å�{n¬A{n�GuGv${£}�{pyGynÇ1�V{(u�{n|$u�xRuM¤�¬-{£}�� x-yGy��$��{�zB~OuGv�$�G~-�8{n�GuM¤�{pynÇ
z8{p¡nxR�ByM{wuGv${n� xR��{��UxRu�v${n�UxRuM¤¢¡nxr}�}��k¤����8~-�Gu�xR|$u9xR|B�kz8{p¡nxR�ByM{w��~	yMuV¤��UxR�-{
y��Bx-¡£{py^yGxRuM¤¢yÀª��kuGv${n� §ËtP|��BxR�GuM¤¢¡£�A}¢xR�pÇº¤�ª�x��{nuG�M¤¢¡wyM�Bx-¡£{e¤¢y��n�-�|�BÞ-�r�:�P�B{n�G´

;§� >/HG>EKMW:NPW:DGHCQR�jQs_VOÑUVJ7>�_VW:B[DGF`_&DnQRDnF`_VBnJ7N\HC>zDGF`_&WlNPW:>AY3NPQRW:Dcu
;Ñ© NPJl>/DCQRJE>/B[_ES(NPW:DGQsWj@:@eJ×QRBnhj> We>�h�_&Bz_|W:N\W:DCHGQs�jQ£_&O3S=NPJlY`_PS=DnS=N\W:W:>�S=DG>�h¬BGY`_PS=>\b`DGF:>AQRBCBC@e>

N&ZØS(NPJ7Y3_PS=DGW:>/BCB�QRBª_\h:hjHC>IBCBC>ch�O£_&DG>/H�u

1



vBx��By�u�v${Â¡�}�~	yM{py�u¾x�|Bxr}�~-� uG~+uGv${ÍB|A¤¯u�{n|${pyGy�xR|B�D�A{£ÍB|A¤�uG{n|${pyGy~Rª/�O¤�y�¡£�G{nuG{
ª�~-�G�'xr}ºyM�$yMuG{n�'y£¦�Ç-u�v${n|'¤¯uh¤¢yJz8~-uGvkyM{n�BxR��xRzA}�{�xR|B�k¡£~O���A}�{nuG{-§54 ¨Jv${n�G{£ª�~-�G{-Ò
lÄm q$m �wÞpàO�e�C�BÞ-�n�Ä�/Þ-�G�Ë���(�ÃÞO�\Þ®�����^Þ-»B�'�n�-�|�g���p���]Ë
Å�{£Æ$u���{�¡£vBxR�£x-¡£uG{n�M¤�Én{9�UxRuGv${n�Ux�uM¤¢¡nxr}�}¯�+uGv${�yM�A|$u�x-¡£uM¤¢¡9¡nxRuG{n�-~O�M¤�{py/xR|B�

y��	|$u�xO¡£uM¤¢¡��G{£}¢xRuM¤�~-|By�~�ªÂ¡£~-|$uM¤�|$�$~-�BykyM�A��z8~R}¾yM�$yMuG{n�'yn§ Ê8�G~-� ~-�$���$v${n´
|$~O��{n|$~R}�~-�R¤¢¡nxr}ZxR|Bxr}��®y\¤�y�� Ì {p¡£uM¤�~-| § § ïA¦B��{J�A|$~-��u�vBxRu:ª±~O�G�Uxr}$�$�G~-�8{n�GuM¤�{py
��ByMuc¬-xR���(¡£~-|$uM¤�|$�$~-�By\}¯�e�J¤�uGvU¡£vBxR|$�O{py«¤¯|'uGv${J¤��Ux��-{pyn§³¨Jv$�By«��{J�$�G~-�8~	yM{-Ò
lÄm q$m Þc�B�(�O»¿�¼�wÞpà-�e�G�BÞ-���Ä�/Þ-�G�e�n�-»B���¼»B½A�-½O�PË
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; HCQRp:H=_&JÛ�=���P�e�P�8�c�P� �{F3_&Bz_&ORBGN�_VHCrP@e>�h�Z^NPHnDGF:>A@:BC>�NVZ QsORp3>/HCDnBGY`_PS(>/Bd_VBz_|Z^Ha_VJ7>/mnN&HG¢-QRW
mnF:Q£S=F7DGN�hj> W:>�DGF:>�ÇCWe>/@:Ha_VO¡mz_c�\>n> @`_&DGQsN\W¡u È
; W`hj>/>�hÄ�`DGF:>�S=>/W:DGHa_VO¡QRJ7Y3NPHGDa_&W3S=>zNVZ QROsp3>/HGDnBCY`_\S=>/BAQRBnBCF:N\mnW7p:f7_�DGF:>/NPHG>/JÛN&Z HGfkBGNPF:W�U B

mnF:Q£S=F-BGDa_VDC>/B0DCF`_VD[_&Wef�J7>/DGHCQ£S�BCY`_\S=>AmnQsDGF�_|S=NP@:WeDa_&peOs>0p`_VBC>zQRB{FeNPJ7>INPJENPHGY:F:Q£S�DGN�BCN\J7>0BC@:p:BG>/D

1



´ ´
é ¬	{n|���¤¯u�v�x+}�~-��´P�O¤���{n|By\¤¯~O|Bxr}Ëy��Bx-¡£{k}�¤��	{+uGvBxRuw¤�|�Ê«¤¯�8§Jð	ÇJuGv${n�G{Ö¤¢yw}�¤�uG´u�}¯{V�G{px-yM~-|uG~(yM�$�$�8~	yM{�u�vBxRu³uGv${ é �B¡�}�¤¢�A{pxR|k��{nuG�M¤¢¡h¤¢yJxr}��/xr�$ycxR�$�$��~-�$�M¤¢xRuG{-§Ê8~-�«{£ÆÃxR��A}¯{-Ç�¤�u:¤�y5èO�A¤�uG{��8~	yGyÀ¤�zA}�{�uGvBxRu5�8{n��¡£{n�$uG�Bxr}gy\¤¯�¾¤¥}¢xR��¤¯u��^¤¢y:��~-�G{JyM{n|$´
y\¤¯u�¤¯¬A{^uG~�vA¤��-v }¯~O���B~	y\¤¯u�¤¯~O| uGvBxR|+uG~eª±��~-|$u zBx-¡��w�B~	y\¤¯u�¤¯~O|ZÇ1~-��¬O¤�¡£{e¬	{n�£yGx$§
Ê8�$�Gu�v${n�pÇRuGvA¤¢yJyM{n|ByÀ¤�uM¤�¬-¤�uG���O¤ {n�G{n|B¡£{^�w¤��-v$u5¬-xR�G�e~-¬-{n�:uGv${^yM�Bx-¡£{-§:tP|'~-uGv${n�
�V~-���$ynÇruGv${n�G{h¤¢yh|$~^�-�BxR��xR|$u�{n{³uGvBxRu5u�v${E{pèO�Bxr}�´PyÀ¤��w¤�}±xR��¤¯u��¾¡£~O|$uG~-�$��y:xR�G~-�$|B�
xwyM~O�$|B�kxR�G{9uGv${²¡�¤���¡�}�{pyVuGvBxRu�xR�G{^�A{£ÍB|${p�kz$�wuGv${ é �B¡�}�¤��A{px�| ��{nuG��¤�¡RÁÃuGv${n�¡£~O�A}��ËzB{h{£}¥}�¤��gy�{py:~-�Z{n¬A{n|�}�{pyGy«�G{n�-�A}¢xR�5¡£�$�G¬A{pyn§Z¨Jv$�BynÇp¡£~O|$|${p¡£uM¤�~-|A¤¢yMu³yM�Bx-¡£{py
|${n{p�|$~-uhzB{w���n�-���G�c�1�¢�J�ÀuGv${/yGxR�{³¤�|kxr}�}c�O¤¯��{p¡£uM¤�~-|By£¦�§5tMyM~-uG��~-�$�9¤¢y³{n¬A{n|e}�{pyGy
}�¤��A{£}¯�^�Vv${n|(�V{È¡£~-|By\¤��A{n�5vA¤��-v${n�³�O¤���{n|By\¤¯~O|Bxr}Ãy��Bx-¡£{pycy��B¡£v�uGv$~	y�{:¤¯|B�O¤¢¡nxRu�{p�
¤�|Ê«¤��	yn§¡�xR|B� å$Ç1yÀ¤�|B¡£{�yÀ¤��w¤�}¢xR�M¤�uG�¤�y9�$|A}�¤��A{£}¯�+uG~�z8{�{pèO�Bxr}�}¯�yM{n|By\¤¯u�¤¯¬A{�u�~
�O¤ {n�G{n|B¡£{pyVuGv$�G~-�$�Ov$~-�$u�uGv${9ª��$|B¡£uM¤�~-|{9 y9�A~-�Uxr¤�|Z§

Ñ |${�yÀ¤����A}�{^¤����$�G~-¬A{n��{n|Au:¤¢yJuG~(x�uGu�x-¡£v�xe��{£¤��-v$u:ª��$|B¡£uM¤�~-| uG~euGv${ é �$´¡�}�¤¢�A{pxR|���{nuG��¤�¡R§J¨JvA¤¢y9xr}�}¯~O�/y��O¤ {n�M¤�|$�ÂyM{n|By\¤¯u�¤¯¬O¤�uM¤�{py�x-¡£��~	yGyJuGv${9¤��Ux��-{-ÇByM~
u�vBxRupÇ8ª�~-�/{£ÆBxR���A}�{-Ç«¬-¤¢yM�Bxr}�yÀ¤��w¤�}¢xR�M¤�uG� �'xR� �A{n�B{n|B����~-�G{e~-|uGv${�¡£{n|$uG{n�£y
~�ªc¤��UxR�O{pyJuGvBxR|kuGv${£¤��9�B{n�M¤��$v${n�M¤�{pynÇZx�|B�kxR�B�O¤�uG~-�G�kyÀ¤��w¤�}¢xR�M¤�uG�k�UxR���A{n�8{n|B�
�~-�G{^~-|kuGv${^�¾¤��AzBx�|B����¤�ª³uGvBxRuh¤¢yV��vBxRu���{9�/xR|Au£¦�§

Ì ¤¯|B¡£{euGv${^�$�G~-¬O¤¢yÀ¤�~-|k~RªÈx(Í$Æ®{p�'��{£¤��-v$u¹ª±�$|B¡£u�¤¯~O| yMuM¤�}�}È�G{py�uG�M¤¢¡£u�yhuGv${�yM{nu
~�ªB�B~	yGy\¤¯zA}�{��{nuG�M¤¢¡nyZ�~-�G{³u�vBxR|w��{5��~-�A}¢�V}�¤��	{-Ç-x9yMuM¤�}�}B��~-�G{h�-{n|${n��xr}$|$~-uM¤�~-|
~�ª¹�O¤¢yMu�x�|B¡£{�¤�ª³~Rª�uG{n|k�ByM{£ª��A}P§JtP|Öª×x-¡£urÇ$��{^~Rª�uG{n| �A~�|$~-u9�A|$~-��~-�/¡nxR�G{^v$~O�
u�v${¾y\¤¯�¾¤¥}¢xR��¤¯u�� ~Rª5¤��UxR�O{py^�A{n�B{n|B�$y^~O|¿u�v${£¤¯�e�w¤¢¡£�G~Rª�{pxRuG�$�G{pyÄ§/tÀ|uGvA¤¢y^¡nx-yM{
¤�uh¤¢yhzB{nuGuG{n�JuG~�x-y�yM�$��{�~-|A}��'uGvBxRuJyM~-��{^è-�Bx�|$uM¤�ÍgxRzA}�{/��{pxOyM�$�G{9~Rªc�O¤�y�u�xR|B¡£{
v$~�}��$y^x���~-|$�'uGv${^¤��UxR�O{pynÇ1uGvBxRuJ¤¢ynÇ1u�vBxRu/u�v${n�kzB{£}�~-|$� u�~Ux��w�p���£�¢�w�G�BÞ-�£�p§
ìV~-�J{n¬-{n�pÇAx-yV��{²y�xR��zB{£ª�~-�G{�� Ì {p¡£uM¤�~-|¿ïA¦£ÇA¤�u�¤¢y9xr}¢yM~U|${p¡£{py�yGxR�G�kuG~'x-yGyM�$��{
u�vBxRuJuGv${(yM�BxO¡£{9¤�yV�BxRuGv$´P¡£~O|$|${p¡£uG{p�1§

´ ´
tÀ|Ây�~-��{/¡nx-y�{py5{n¬A{n|Ux^��{nu��M¤¢¡�yM�Bx-¡£{9�UxR�Ë¤¯��A}¯�uG~	~e���B¡£v(y�uG�G�B¡£uG�$�G{-Á$¡£{n�G´
u£xr¤�|A}¯��uGv${wuG��¤�x�|$�R}�{w¤�|${pè-�Bxr}�¤�uG�D�\yM{n{ Ì {p¡£uM¤�~-|DïA¦³¤¢yË�$�G~-zA}�{n�UxRuM¤¢¡eª�~-�^yM~-��{
¡£~O�-|A¤�uM¤�¬	{¤��UxR�-{pyn§�Ê8~-�Gu��$|BxRuG{£}��	Ç:yM~-��{'�G{pyM�A}�u�y�x��G{k~-z$u�xr¤�|BxRzA}�{k{n¬A{n|Dª±~O�
�n�p�w�¼�w�p���£�¢�w�G�BÞ-�£�n��ÇA��vA¤¢¡£v vBx�¬-{²x'�O¤¢yMu�xR|B¡£{e��{px-yM�$��{�uGvBxRuV|${n{p� |$~Ou/yGxRuG´
¤¢yÀª���uGv${^u��M¤¢xR|$�R}�{9¤�|${pè-�Bxr}�¤�uG�k�Mã¿xO¡nâ1{n|$|BxR|ZÇZäpåe�:�-xA¦�§:Å�{n¬A{n�GuGv${£}�{pyGyÄÇR¤�|kuGvA¤¢y
�Bx��B{n�9��{/x-yGy��$��{�uGvBx�u�x·}¥}5¡£~-|$|${p¡£uM¤�~-|A¤¢yMu�yM�Bx-¡£{pyVxR�G{^��{nuG��¤�¡^y��Bx-¡£{pyn§

N&ZnDCF:> QsORp3>/HCDABGY`_PS=> ���n>/JlfjDCBC¢jQRQ DG>/Y`_&WeNP�8�{���\�P�e�`Y�u �/uE�ÜNPDC>EFeNPm0>/�j>/HzDGF`_&DADCFe>
F:NPJl>/NPJEN\HCY:F:QRBGJ×We>/>�hlW:NPDnYeHC>/BG>/HC�j>�DGF:>�J7>IDCHCQ£S&u

1



�=w %&��%/.{x xA'�"E� "-��%=.0%("���"-}Î� �|'zxA�
¶D{JvBxR¬A{�y�{n{n| � Ì {p¡£u�¤¯~O| ¦:uGvBxRu³�O¤¢yG¡£�G{nu�{�xR|B��¡£~-|$uM¤�|$�$~-�By«ª�~-�G�'xr}gyM�$yMuG{n�Uy
�O¤ {n�V¤¯|���vBx�uJ¤¢y�u�x��	{n| x-yË½	»]�g�G�A�n�¥�r�wÞ-���¢�^àO�^±r�p»$�n§htP|¿x'�O¤¢yG¡£�G{nuG{�yM�$yMuG{n�+Ç
u�v${(xRuG~O�w¤¢¡^¡£~-���B~O|${n|$u�y�xR�G{^��¤¯¬A{n|ZÇBxR|B�ÖuGv${pyM{wxR�G{�x-yGy�{n��zA}�{p�'¤�|$uG~w��~-�G{
¡£~O���A}�{£Æ ª�~-�G���A}¢x-yhuGv$�G~O�$�-v uGv${e�ByM{w~Rª³yM�	|$u£x-¡£uM¤¢¡9�G{£}¢xRuM¤�~-|ByMvA¤��Byn§9t×ªEuGv${pyM{
��{£}�x�uM¤�~-|BywxR�G{'�$|BxR��zA¤��-�$~-�BynÇ5x-yË¤¢ye�ByM�Bxr}�}���uGv${k¡nx-yM{-Ç:uGv${n|IxR|$�Öª±~-�����A}¢x
¡nx�| zB{��A{p¡£~-��B~	yM{p�Ö¤�|x��$|A¤¢èO�${w�/xr�w¤�|$uG~w¤�u�y^xRuG~O�w¤¢¡�¡£~-���8~-|${n|$u�yn§ Ñ |
u�v${�~-uGv${n�9vBxR|B�1ÇÃ¤�|&¡£~O|$uM¤�|$�$~-�Byhª�~-�G�Uxr}cyM�$yMuG{n�'ynÇB�Vv$~R}�{^¤��UxR�-{py^x��G{^�ByM�$´
x·}¥}���uGv${'�$|$�$�G~-zA}�{n�Ux�uM¤¢¡ ��¤¯¬A{n|Byn§DÊB�$��uGv${n�pÇ«¤�uw¤¢yw|$~-�G�Ux·}�u�vBxRuwuGv${n�G{ xR�G{
�'xR|$�U¡£~-���8{nuM¤�|$� �A{p¡£~-���8~	yÀ¤�uM¤�~-|ByV¤�|$uG~w}�~-��{n��´¼}¯{n¬A{£}1¤��UxR�-{pynÇ8xR|B�+uGv${(xR�$´
�$��~-�$�M¤¢xRuG{��A{p¡£~-��B~	yÀ¤�uM¤�~-|�~Rª�uG{n|��A{n�B{n|B�$y9~-|kuGv${e�ByM{�u�~���vA¤¢¡£v'¤�u/�J¤�}�}5zB{
�$�$ur§UÊ«¤�|Bxr}�}��	Ç:uGv${n�G{w¤¢ye~Rª�uG{n|�|$~�ë�z8~-uGuG~O�Uî'uG~kuGv${U�A{p¡£~O���B~	y\¤¯u�¤¯~O|ZÁ³uGvBx�u
¤¢ynÇÃuGv${n�G{^¤¢yJ|$~|BxRuG�$��xr}:|$~-uM¤�~-|k~Rª³xRuG~-�¾¤�¡^¡£~O���B~-|${n|$u£yn§

tPu¤�y¾¤����B~O�Gu�xR|$u�u�~�G{pxr}�¤�Én{�uGvBxRu'uGvA¤¢y��$�G~OzA}¯{n� ¤¢y|$~-ue©\�ByMuuGv${n~-�G{nuG´
¤¢¡nxr}PÁe¤�uk�B{n��¬�xO�A{pyk{n���A¤��M¤¢¡nxr}e¤¯|$¬A{pyMuM¤��	x�uM¤�~-|Byw¤�|$uG~DuGv${�ë£�G{n�$�G{pyM{n|$u�x�uM¤�~-|Bxr}
�$��¤¯�¾¤¯u�¤¯¬A{pyGî'~Rª/yM{n|By�~-�G�¿x�|B� �~-uG~-��yM�$yMuG{n�'yn§(¨�vA¤�y²¤¢y�xR�$�BxR��{n|$u�¤�|D{pxR�M}��
¬O¤¢yÀ¤�~-|��G{pyM{px���¡£vZÇ9��v${n�G{uGv${n��{¤¢y+~-|$�-~R¤�|$���A{nzBxRuG{�xRzB~-�$u���v${nu�v${n�k¤���´
x��-{py'¤�|�uGv${¬O¤�y��Bxr}U¡£~-�GuG{£Æ�vBxR¬-{x-y'{£}�{n��{n|$u£xR�G��¡£~-���8~-|${n|$u�y'~-�M¤�{n|$uG{p�
{p�A�O{pynÇ:�/xr¬·{£}�{nu�yÄÇZ��x-�O¤¢xr}JzBx-yÀ¤¢y9ª��$|B¡£uM¤�~-|BynÇ:uG�J~-´P�O¤���{n|By\¤¯~O|Bxr} xRzB~-�9ª��$|B¡£´
u�¤¯~O|BynÇZuGv$��{n{n´P�O¤¯�{n|ByÀ¤�~-|Bxr} xRz8~-�^ª��$|B¡£uM¤�~-|BynÇ:{nu�¡R§Ö�\ã�x-¡nâ1{n|$|BxR|ZÇhäpå-å$ärxA¦�§
Ì ~O��{nuM¤���{py�¤¯u�¤�yV|$~-u�{n¬A{n|'~-z$¬-¤�~-�By���vBxRu/xR��{^uGv${^�G{n�$�G{pyM{n|$u£xRuM¤�~-|Bxr}cxr}�uG{n�G´
|Bx�uM¤�¬	{pynÇhxR|B�DuG{p¡£v$|A¤¢è-�${pyyM�B¡£vÏxOyk�w½	�����¼�-�¢�w�r»$�n�¢�-»8Þ-�h���nÞO�¥�¼»-àvBxR¬	{zB{n{n|
�By�{p��¤�|�xR|�xRuGuG{n���$uuG~�ÍB|B�Ó�B�R���n�×�������A{p¡£~-���8~	yÀ¤�uM¤�~-|By'~Rª(xDyM�Bx-¡£{Ö¤¯|$u�~
y��$zByM�Bx-¡£{pye� Ì v${n�BxR�£�1Ç5äpå:� ¦£§�¨Jv${(¡£~-|$u�¤¯|$�$~O�Byhª±~O�G�Uxr}Èy��®yMu�{n� ¬O¤�{n���B~R¤�|$u
y��$�-�-{pyMu�y¹uGvBxRu¹¤¯|kyM~-�{/¡nx-yM{py¹¤��UxR�-{py¹�UxR�ezB{9�$�G~®¡£{py�yM{p��v$~�}¥¤¢yMu�¤�¡nx·}¥}¼�	Ç$uGvBx�u
¤¢ynÇA�J¤�uGv$~O�$uE�A{p¡£~-���8~	yÀ¤�uM¤�~-|ZÇBx�|B�w¤�|'~-uGv${n�E¡nxOyM{pyhz$�(yÀ¤����A}�u�xR|${n~O�ByÀ}����ByÀ¤�|$�
y�{n¬	{n��x·}B¤�|B¡£~-���BxRu�¤¯zA}�{��A{p¡£~-���8~	yÀ¤�uM¤�~-|Byn§

°³{£ª�~-�G{��O¤¢yG¡£�ByGy\¤¯|$�+uGv${��'xRuGv${n�UxRu�¤�¡nx·}¹�A{p¡£~-��B~	yÀ¤�uM¤�~-|�~RªE¡£~-|$uM¤�|$�Bx$ÇA¤�u
¤¢yË|${p¡£{pyGyGxR�G��uG~ y�xR� xª±{n�¸��~-���$y9xRz8~-�$u^uGv${UyM�$�O�-{pyMuM¤�¬A{�z$�$u��¾¤�y\}¯{pxO�O¤¯|$�
u�{n�G�Uy5Þ-»8Þ-���R���¢�ZxR|B�¾���R»8�¼Ô	�p���¼�p§ {n�GvBxR�By8zB{p¡nxR�By�{³~Rª$uGv${£¤��ÈxOyGyM~$¡�¤�x�uM¤�~-|��J¤�uGv
x�|Bxr}��	uM¤¢¡�x�|B��yM�A|$uGv${nuM¤¢¡J¡£~-�-|A¤�uM¤�¬	{9yMuG�O}¯{pyh�À{-§ �B§�Ç ç v$�$��¡£vA}¢xR|B�1Ç$äpåe�-æ$ÇR�Z§$äpå-åÃÁ�G{n�-~-���gÇ1äpå:�®ð	ÇA�Z§1ð Á {n�G|$~-|ZÇ1äpåOæ Ç$�$�Z§ äcÌ ¦�Ç-u�v${n�G{^¤¢y9xw|BxRuG�$��x·}
u�{n|B�A{n|B¡£��uG~^¡£~-|ByÀ¤¢�A{n�E�O¤¢yG¡£��{nuG{�yM�®y�uG{n�Uy:xR|Bxr}��	u�¤�¡VxR|B��¡£~-|$u�¤¯|$�$~O�ByZyM�$yMuG{n�Uy
y��	|$uGv${nu�¤�¡R§ |Aª�~-�GuG�$|Bx�uG{£}��	ÇAuGv${n�G{Ë¤�y9xR|$~-u�v${n���B{n��y��B{p¡£uM¤�¬A{�~-|kuGv${py�{^uG{n�G�Uy
u�vBxRuc�V~-�A}¢�^�ByM{JuGv${n��¤�|�{£ÆBx-¡£uM}���u�v${E~O�$�B~	yÀ¤�uG{J�/xr�-Ç£ª�~-�:��{³vBx�¬-{³yM{n{n|�uGvBx�u
�O¤¢yG¡£��{nuG{9ª±~O�G���A}¢x-yJxR�G{9�ByM�Bxr}�}�� yM{n{n| x-yhzB{£¤�|$�'z$�A¤�}¯u9�$� Ú y��	|$uGv${py\¤¯Én{p� Úª��G~-� xRuG~-�w¤¢¡+¡£~-���B~O|${n|$u�ynÇJxR|B�I¡£~-|$u�¤¯|$�$~O�By^¤��Ux��-{pyUx��G{¿yM{n{n|�x-yzB{£¤�|$�
�A{p¡£~O���B~	y�{p� Ú x�|Bxr}��	Én{p� Ú ¤¯|$u�~�yÀ¤����A}�{n�³¤��Ux��-{pyn§5Ê8�G~-��uGvA¤¢y5¬O¤¯{n�V�B~R¤�|$upÇ

v



�O¤¢yG¡£��{nuG{(yM�$yMuG{n�'y�xR�G{�yM�A|$uGv${nuM¤¢¡9xR|B� ¡£~O|$uM¤�|$�$~-�By³yM�$yMuG{n�'y�xR|Bxr}��AuM¤¢¡R§
{n�GvBxR�Bye��{ ¡nx�|��$|B�A{n��yMu�xR|B��uGvA¤¢y�BxR��x-�A~�Æ�xOywª�~R}�}�~-�/yn§ Ì ¤�|B¡£{+¤�|�x

�O¤¢yG¡£��{nuG{Ây��	��z8~R}³yM�®y�uG{n� uGv${'�A{p¡£~-���B~AyÀ¤�uM¤�~-|�~�ªVxÂª±~O�G���A}¢xw¤�|$uG~'¤�u�yw¡£~-|$´
y�uM¤�uG�${n|$u�y8¤¢y5�O{n|${n��xr}�}����$|$�$�G~-zA}�{n�Ux�uM¤¢¡RÇ-¤�u:¤�u:|BxRuG�$��xr}Aª�~-�È�O¤¢yG¡£��{nuG{J�$�G~®¡£{py�yM{py
u�~Ez8{E�A{£ÍB|${p�Ë¤�|�uG{n���Uy1~Rª$�$�G~$¡£{pyGyM{py1~-�8{n��xRuM¤�|$�9~-|^uGv${³¡£~-|By�uM¤�uG�${n|$u�ynÇn�VvA¤�¡£v
¤¢ye¡£~-|ByÀ¤¢yMuG{n|$u9�J¤�uGv~-|${��A{£ÍB|A¤�uM¤�~-|D~Rª²ÞO»BÞ-���R���¢�rÒë {px-yM~O|A¤¯|$�Öª±��~-��x'�8{n�G´
¡£{n�$u�¤¯~O|�~Rªgu�v${��BxR�Gu�y5x�|B�^¤�|$uG{n���G{£}¢xRuM¤�~-|ByMvA¤��By5~�ªºx�y��$z$©\{p¡£u£îe�\ã+~-�G�M¤¢ynÇAäpå:�$äOÇ
yÄ§ ¬g§wxR|Bxr}��AuM¤¢¡r¦�§wtP|�~-uGv${n�^��~-�£�$ynÇBu�v${��$�G~$¡£{pyGy9~-�B{n�£xRuG{py^~O|¿u�v${ÂÞO»BÞ-���r�����nÇ
u�v${ yM{n�BxR��xRu�¤¯~O|�~Rª9uGv${k��v$~R}�{'¤�|$uG~+¤�u�yw¡£~-|ByMuM¤�uG�${n|$u�y�\ã+~-���M¤¢ynÇ�äpå:�Ãä-Ç5yn§ ¬1§
x�|Bxr}��®yÀ¤¢y£¦£§ ç ~-|$¬O{n��yM{£}��	Ç:yÀ¤�|B¡£{k¤�|I¡£~-|$uM¤�|$�$~-�ByeyM�®y�uG{n�Uyw�A{p¡£~-���8~	yÀ¤�uM¤�~-|D¤¢y~�ª±uG{n|'�$�G~-zA}�{n�Ux�uM¤¢¡RÇ$¤�uJ¤¢yJ|BxRu��$��xr}1ª±~O�Eu�v${pyM{^�$�G~$¡£{pyGyM{pyJuG~w~-�8{n��xRuG{��O¤��G{p¡£u�}¯�
~O| uGv${���R»B�¼ÔA�n�n���nÇ$uGv${w¡£~-v${n�G{n|$u9��v$~R}�{w�G{pyM�A}�uM¤�|$�'ª±��~-� x'¡£~-��zA¤�|BxRuM¤�~-|+~Rª
{£}�{n��{n|$u£ye�\ã+~-�G�M¤¢ynÇ5äpåe�$ä-Ç1yn§ ¬A¬g§wyM�A|$uGv${nuM¤¢¡RÇZyM�A|$uGv${pyÀ¤¢y£¦�§eí�}�uGv$~O�$�-vuGvA¤¢yV¤¢y
�8{n�GvBxR�ByJu�v${/{£Æ$�A}¢xR|BxRuM¤�~-|k~Rª:uGv${/�Bx���x-�A~RÆA¤¢¡nxr}B�ByM{^~Rªcu�v${pyM{/u�{n�G�UynÇ�ª±~-�JuGv${
y�xR�	{9~RªÈ¡�}¢xR��¤¯u��Ut�xR¬-~r¤¢�uGv${n� �Vv${n|${n¬	{n�J�B~AyGyÀ¤�zA}�{-§

tP|�uGv${JyÀ¤����A}�{pyMuE¡nxOyM{�x^yM{nuc~�ª$¤¯�'xR�-{py5¡nxR|wzB{V{£Æ®�$�G{py�yM{p�wx-y5x ç xR�GuG{pyÀ¤¢xR|�$��~®�A�B¡£ue~Rª�uG�³~'~-�^��~-��{�~-uGv${n��yM{nu£y^~Rªh¤¯�'xR�-{pynÇ §�¶D{(vBx�¬	{
x�|�{£ÆBxR���A}�{'~Rª/uGvA¤¢yË¤�|ÏÊ«¤��B§hð	Ç:��vA¤¢¡£v�yMv$~O�/y^uGv${'�A{p¡£~-���B~AyÀ¤�uM¤�~-|�~Rª/uGv${
y�{nu�~Rª³¬A~·�h{£}cyM~-�$|B�$y�¤¯|$u�~�uGv${(y�{nu�yJ~Rª:ª±��~-|$u zBx-¡����8~	yÀ¤�uM¤�~-|¿x�|B�kvA¤��-v }�~-�
�8~	yÀ¤�uM¤�~-|Z§'tP|D�-{n|${n��x·}×Ç5yM�B¡£v�A{p¡£~-��B~	yÀ¤�uM¤�~-|BywxR��{�|$~-u�~Oz$¬-¤�~-�BynÇZx�|B��Ux��
��{pè-�A¤��G{e{£Æ®uG{n|By\¤¯¬A{^{£Æ$�B{n�M¤���{n|$u�yEª±~-�VuGv${£¤��/�O¤¢yG¡£~-¬A{n�G�	§

�9{p¡£~-���B~AyÀ¤�uM¤�~-|�~Rª(xyM�Bx-¡£{+¤�|$¬A~R}�¬-{pye��~-�G{+uGvBxR|�y\¤¯��A}¯��{£Æ®�$��{pyGyÀ¤�|$�
¤�u�y�yM{nu�~Rª�¤��UxR�-{py�x-y�x ç xR�GuG{pyÀ¤¢xR|��$��~®�A�B¡£u�~Rªk~-uGv${n�yM{nu�y+~Rª¤¯�'xR�-{pynÇ
ª�~-�e��{����ByMu�x·}�y�~&y�v$~-��v$~-��uGv${'uG~-�8~R}�~-�-�~Rª�uGv${k¡£~-���8~	yÀ¤�uG{ yM�BxO¡£{U�G{n´
y��A}¯u£ykª��G~-� u�v${uG~-�8~R}�~-�R¤�{py+~Rª�uGv${�¡£~-|ByMu�¤¯u��${n|$u¿yM�Bx-¡£{pyÄ§�Ê8~-�'{£ÆBxR���A}�{-Ç
¤�|IÊ«¤��B§hðU�V{�|${n{p�DuG~ �A|$~-�¸v$~-� yÀ¤��w¤�}¢xR�M¤�uG��~-�(�O¤¢yMu�x�|B¡£{kzB{nuG��{n{n|�¬	~R��´
{£}¢ye�G{£}¢xRuG{pyËuG~ yÀ¤��w¤�}¢xR�M¤�uG��~-�w�O¤�y�u�xR|B¡£{¤¯|�{px-¡£v�~Rª�uGv${�uG�J~k�O¤¯�{n|ByÀ¤�~-|Bye~Rª
u�~-|$�-�${��8~	yÀ¤�uM¤�~-|Z§k¶D{U¡nxR|$|$~-uwx-yGyM�$�{�uGv${�~-z$¬O¤�~-�By é �B¡�}�¤��A{px�|��G{£}¢xRuM¤�~-|$´y�vA¤¯�ZÇ � � 4 Õ � ¦�Õn� 4 Õ � ¦ �4 � 4 Õ 4 ¦ �� � � Õ � ¦�§^í9u�¬A{n�G�'}�{px-yMupÇ1uGv${¡£~O���B~-|${n|$u��O¤¢yMu�x�|B¡£{py��w¤��-v$uJvBxR¬A{/�O¤ {n�G{n|$uJ��{£¤��-v$u�ynÇ

� � 4 Õ � ¦�ÕÄ� 4 Õ � ¦ 4 �4 � 4 Õ 4 ¦ � �� � � Õ � ¦
Ê8�$�Gu�v${n�pÇZuGv${k�A{p¡£~-���8~	yÀ¤�uM¤�~-|�|${n{p�|$~-uw{n¬A{n|zB{ é �B¡�}�¤��A{px�|�� � ¦£ÇZª�~-�e��{¡£~O�A}��ÖvBxR¬A{/x��O¤ {n�G{n|$u � ¦³�A{p¡£~-���B~AyÀ¤�uM¤�~-|��G�A}�{-Ò

� 4 Õ � ¦�ÕÄ� 4 Õ � ¦ 4 4 � 4 Õ 4 ¦ � � � � Õ � ¦�Õ
~O��{n¬	{n|kxR| �A{p¡£~-���B~AyÀ¤�uM¤�~-|ZÒ

� 4 Õ � ¦cÕn� 4 Õ � ¦ �'xrÆ 4 4 � 4 Õ 4 ¦�Õ � � � � Õ � ¦

vBÐ



back

high

low

front

A

B

Ý

..
U

ll

^

u

..
o o3

3

ea
a

e

u
i

µ Ð ¶ µ · · · ¸ ¹
µ · µ · · µ · ¹

· µ ¹ · µ · ¸ µ · µ µ
· µ µ · µ ·\¸

ÅV~(�A~O�$z$u³��~-��{/¡£~-���A}�{£ÆÂ�A{p¡£~-��B~	yÀ¤�uM¤�~-|By��UxR��xr}¢yM~e~®¡n¡£�$�pÇ$xR|B�¾ª�~-�³yM~-��{
�{nuG�M¤¢¡^yM�Bx-¡£{pyVuGv${n�G{^�Ux���zB{�»8�^�$��x-¡£uM¤¢¡nxr}5�A{p¡£~-���B~AyÀ¤�uM¤�~-|Z§

tPu'¤¢ykxr}¢yM~D�B~	yGy\¤¯zA}�{u�vBxRuU�V{k�w¤��-v$u�ÍB|B��uGvBx�uÂx��-� �p�G�r»B��¡£v$~R¤¢¡£{+~Rª
x·Æ®{py9{ {p¡£u�y9x�z8{nuGuG{n���A{p¡£~-��B~	yÀ¤�uM¤�~-|�~RªEuGv${w��{nu��M¤¢¡��À��vA¤¢¡£vk¤¢y9uGv${w�B~R¤�|$u
~�ª����A}�uM¤¢�O¤¯�{n|ByÀ¤�~-|Bxr}(yG¡nxr}�¤�|$�IxR|B���UxR|$�D~-uGv${n�kyMu�x�uM¤¢yMuM¤¢¡nxr}/uG{p¡£v$|A¤¢èO�${py£¦�§
Ê«¤��-�$��{(ä yMv$~O�/y5xw¡nx-yM{9¤�|k��vA¤¢¡£vÂx�|Âxr}�uG{n��|BxRuM¤�¬	{9�A{p¡£~-���B~AyÀ¤�uM¤�~-|k¤¢yh��~-�G{
¡£~O|ByÀ¤¢yMuG{n|$u³��¤¯u�vUuGv${9{pèO�Bxr}�´PyÀ¤��w¤�}±xR�M¤�uG�U¡£~O|$uG~-�$��y5xR��~-�$|B�UxwyM{nuh~Rªc�8~R¤�|$u�y:¤�|
¬A~R�J{£}ºyM�Bx-¡£{-§

� xd'Â�oy{��% x xA'�"E� "���%/.{%�"��³"�}Î� ��'�xd�
{p¡£�$��yÀ¤�¬	{9yMuG�G�B¡£uG�$��{pynÇ-��vA¤¢¡£v�xr}�}�~-��ÍB|A¤�uG{Vz$�$u³�$|A}�¤��w¤¢uG{p�'|${pyMu�¤¯|$�8Ç	yM�B¡£v�x-y

u��G{n{pynÇrvBxR¬-{:zB{n{n|�x��'xr¤�|ByMu�xR��~�ª®uGv${JxR|Bxr}��$yÀ¤¢y:~Rª	}�¤�|$�-�A¤¢yMuM¤¢¡�y�uG�G�B¡£uG�$�G{py:yÀ¤�|B¡£{
x�u�}�{px-yMu9uGv${wuM¤���{w~Rª ç v$~O�UyM�A�	§�¨Jv${w¬A{n�G��ÙB{£ÆA¤�zA¤�}¥¤¼uG� ~Rª³��{p¡£�$��yÀ¤�¬	{wyMuG�G�B¡£´u��$�G{pywvBx-ywz$��~-�$�-v$uw�J¤�uGv�¤�uUx&�$�G~-zA}�{n� Ò�x-¡£uG�Bxr}�}�¤�|$�-�A¤¢yMuM¤¢¡��8{n�Mª�~-�G�UxR|B¡£{
�A~A{pyVvBxR¬-{V¤¯u£yJ}�¤��w¤�u�ynÇ8��v${n�G{px-yVuGv${euGv${n~-�G�k�A{n�UxR|B�$yV|$~w}�¤��w¤�u�yn§/¨�vA¤�yVvBx-y
}�{p�ÖuG~�x(¡£{n|$u���xr}º�A~O�-�Ux$ÇAuGv${w�n�-�|�B�p���p»8�G� �®�p� �-���wÞ-»8���^�O���n���¢»8�p���¼�-»BÇAuGvBx�u
¤¢ynÇ:~-�$�euGv${n~-�G{nu�¤�¡nx·}��Pz$�$u�|${n¬A{n�^~-zByM{n�G¬A{p�8¦J}�¤�|$�-�A¤¢yMuM¤¢¡k¡£~-���8{nuG{n|B¡£{�¤¢yw�O¤¢yM´
u�¤¯|$�O�A¤�y�v${p�Dª��G~-�û~-�$�Ux-¡£u��Bxr}J}¥¤�|$�-�A¤¢yMu�¤�¡+�8{n�Mª±~O�G�UxR|B¡£{-§�â8¤�|$�-�A¤¢yMu�y¾¤�|IuGv${
ç v$~-�UyM�O¤¢xR|Uu���x-�O¤�uM¤�~-|kvBxR¬A{JuG{n|B�A{p�'uG~�¡£~-|B¡£{n|$uG��x�uG{�~-|kuGv${w�¼�-�nÞ-� Ú ¡£~-��´
�8{nuG{n|B¡£{-Ç1xR|B�'vBxR¬A{���~	yMu�}¯�¤��-|$~-�G{p�ÖuGv${��G�nÞ-� Ú �8{n�Mª�~-�G�UxR|B¡£{-§

tP|I¡£~-|$uG�£x-yMunÇ1ª��G~-� ¤¯u£y�z8{n�R¤�|$|A¤�|$�	y�¡£~-|$|${p¡£uM¤�~-|A¤¢yM� vBx-yËu�xR�A{n|�B{n�Mª�~-�G´

v`1



�'xR|B¡£{^¤�|$uG~kx-¡n¡£~-�$|$upÁÃ�J¤�uG|${pyGyVuGv${+ë·ä y�uG{n� �G�A}�{-§ î�¨Jv$�By���{^�UxR��v$~O�B{
u�vBxRu²¡£~O|$|${p¡£uM¤�~-|A¤¢yM� �J¤�}�}³�$�G~-¬O¤¢�A{(x'��~$�A{£}5~Rª³�G{p¡£�$��yÀ¤�¬A{w|${pyMuM¤�|$�kuGvBxRu9{£ª±´
ª�{p¡£u�ykxDz8{nuGuG{n�k�G{p¡£~-|B¡�¤�}�¤¢xRuM¤�~-|�zB{nuG�V{n{n|�¡£~-���8{nuG{n|B¡£{�xR|B���8{n�Mª±~O�G�UxR|B¡£{-§
¨�vA¤�ye�Ux��kª�~R}�}¯~O��ª±�G~O� uGv${'uGv${n~-�G��~Rª/¡£~-|$u�¤¯|$�$~O�ByVª±~-���Uxr}EyM�$yMuG{n�UyÄÇcx-yet
¤�|B�O¤¢¡nxRuG{wz8{£}¯~O��§

ç ~-|ByÀ¤¢�A{n�(x+yÀ¤����A}�{U{£ÆBxR���A}�{-Ç5xkyM�Bx-¡£{ ~Rª�zA¤�|BxR�G��uG��{n{pyn§�¶D{����By�u
vBx�¬-{²x'¡£~-|ByMu��G�B¡£uM¤�~-| ~O�B{n��xRu�¤¯~O| Ò uGvBxRuh©\~R¤�|ByVuG�J~�zA¤�|BxR�G�
u��G{n{py Õ ¤�|$uG~�xw}¢xR���-{n��uG�G{n{ § ç ~-|$¬-{n��yM{£}��AÇ	�V{²xr}¢yM~'|${n{p�~O�B{n��xRu�¤¯~O|By9uG~U{£Æ$uG��xO¡£u/uGv${e}�{£ª�u�xR|B�+�M¤��-v$u/yM�$z$uG��{n{py9~Rª�x'¡£~-���8~	yÀ¤�uG{wuG�G{n{-Ç
� ¦ Ç � ¦ §³Ê«¤�|Bxr}�}¯�AÇA��{��G{pèO�A¤��G{/u�v${/~-�8{n��xRuM¤�~-|By Ç
xR|B� uG~�xr}�}gz8{/¡£~-|$uM¤�|$�$~-�ByÄÇ·yÀ¤�|B¡£{9uGvBxRu:¤¢y³x�|UxrÆA¤¯~O��~Rªc¡£~-|$uM¤�|$�$~-�By

ª�~-�G�'xr}/yM�®y�uG{n��u�v${n~-�G�	§�¨JvA¤¢y'��{pxR|ByuGvBxRu�uGv${n��{k¤¢yUxÎÔ	�-�w�n�-�w�-�§�BÔ	���n�
�À~-|${n´�uG~-´�~-|${-Ç�¡£~O|$uM¤�|$�$~-�Byw�UxR�1¦ezB{nuG��{n{n|�u�v${¿yM�Bx-¡£{ ~Rª�zA¤�|BxR�G��uG�G{n{py
x�|B�k¤�u�y9�8~	yGyÀ¤�zA}�{U�A{p¡£~-��B~	yÀ¤�uM¤�~-|ByÄÒ/u�v${¾y��Bx-¡£{ ~�ª²���nÞ:±p�Ä�ExR|B�+uGv${�yM�Bx-¡£{

~RªÈ�Bx·¤¯�£yJ~Rª5uG�G{n{pyn§³¨�v$�BynÇ
Õ

�Vv${n�G{ �G{n�$��{pyM{n|$u�yhv$~-��{n~-�~-�G�$vA¤¢yM� xR|B� �G{n�$�G{pyM{n|$u£yE�O¤¢y¼©M~R¤�|$u��$|A¤�~-|Z§
¶I¤�uGv�uGvA¤¢yzBx-¡£�A�-�G~-�$|B�1Çh��{ ¡nxR|�|$~-� xO�$�A�G{pyGyuGv${¿èO�${pyMuM¤�~-|�~Rª�uGv${

�n�O»B���¼»B½A�-½-����{p¡£�$��yÀ¤�¬	{D�A{p¡£~-���B~AyÀ¤�uM¤�~-| ~�ªx�y��Bx-¡£{-§ Ñ �$�+ÍB��yMuk��{pyM�A}�uk¤¢y
u�vBxRu�uGvA¤¢yË¤¢yk�¼���B�R�£�n���n�¥� �-�VÓE»8�¢���ÄÕ\�-�¼�w�p»Ã���¼�-»BÞO� ½A�p���¢�O�nÞ-»�G�BÞ-�n�n�£ÇcyÀ¤�|B¡£{
°h�G~O�$�E{n�\9 y1uGv${n~-��{n��~RªBuGv${�tÀ|$¬�x��M¤¢xR|B¡£{³~Rª{�V¤���{n|ByÀ¤�~-|Bxr}�¤�uG��yMv$~-�/yºuGvBxRu é �$´¡�}�¤¢�A{pxR|Uy��Bx-¡£{py xR|B� xR�G{J|$~-u:v$~-��{n~-��~O�G�$vA¤¢¡5¤�ª �\ì9xR�ByG�A~O� Ç
ärå-áAð	Ç«�Z§ ï ¦�Á:¤�|B�A{n{p�D{n¬A{n|Ïy��$zByM{nu�ye~Rª/uGv${py�{ÂyM�BxO¡£{py(¡nx�|$|$~-uwzB{kv$~-��{n´
~O��~-�G�$vA¤¢¡��À�$�G~-¬O¤��A{p��uGv${�yM�$zByM{nu�~Rª^uGv${+vA¤¯�Ov${n�Â�O¤���{n|ByÀ¤�~-|Bx·}ËyM�BxO¡£{ vBx-y
¤�|$uG{n��¤¯~O�^�B~R¤�|$u�y£¦£§�tÀ|�~-u�v${n�^��~-���$ynÇÃÍB|A¤�uG{n´P�O¤���{n|ByÀ¤¢~O|Bxr} é �B¡�}�¤¢�A{pxR|IyM�Bx-¡£{pyx��G{(¡£vBxR�£x-¡£uG{n�M¤�Én{p�'z$�'uGv${£¤����O¤¯�{n|ByÀ¤�~-|Z§/¨Jv${n��{£ª±~-��{ � xR|B�
¤¢y|$~-u�v$~-�{n~-��~-�G�$vA¤¢¡ÖuG~�xR|$��y��$zByM�Bx-¡£{�~Rª §�¨Jv$�BywxR��zA¤¯u���xR�G�DuG�G{n{py
~O�EyM{pèO�${n|B¡£{py/¡nx�|$|$~-u³z8{^�G{n�$�G{pyM{n|$uG{p�'¡£~-|$uM¤�|$�$~-�By\}¯�e¤�|'ÍB|A¤�uG{n´P�O¤���{n|ByÀ¤¢~O|Bxr}
é �B¡�}�¤��A{px�|&y��Bx-¡£{pynÁ$��{9���ByMuJuG�$��|kuG~w�M¤¢¡£v${n�/yM�Bx-¡£{pyn§¶�{kvBxR¬O{Âxr}��G{pxO�A�IyM{n{n|IuGvBx�uw¤��UxR�-{py�x��G{ ~Rª�uG{n|I¡£~-|$¬O{n|A¤¯{n|$u�}¯�D�G{n�$�G{n´
y�{n|$uG{p��x-y�¡£~-|$u�¤¯|$�$~O�ByJª��$|B¡£uM¤�~-|BynÇ5�VvA¤�¡£v�zB{£}�~-|$��uG~�¼»nÓE»8�¢����´P�O¤���{n|ByÀ¤�~-|Bxr}
é �B¡�}�¤��A{px�|&y��Bx-¡£{pynÇByM~uGv${n�Âx��G{^uGv${^|${£Æ$u²¡nxR|B�O¤¢�$xRu�{py���{^¡£~-|ByÀ¤¢�A{n�p§¶�{kxr}¢yM~�~-zByM{n�G¬A{�uGvBx�u(�'xR|$�+¤¯|AÍB|A¤�uG{�yM�Bx-¡£{py�x��G{Uv$~O��{n~-��~-���$vA¤�¡'u�~
u��E~~-�/�~-�G{(�O¤¢y¼©M~R¤�|$u�yM�$zByM�BxO¡£{py^~Rª³uGv${n�'yM{£}�¬	{pyn§eÊB~O��{£ÆÃx����A}�{-ÇZuGv${w�$|A¤�u
¤�|$uG{n��¬�x·} Õrä ¤¢y9v$~-��{n~-�~-�G�$vA¤¢¡euG~kuGv${w~-|${n´�uGvA¤����+¤�|$uG{n��¬�x·}�y Õpä ï xR|B�
ï8Õrä x-yw��{£}�}/x-ywu�~¿�'xR|$�~-uGv${n�£yn§�¨Jv${k�$|A¤�uÂyGèO�BxR�G{ Õpä ��¡nxR|Ixr}¢yM~

z8{^{n��zB{p�$�A{p�¾¤�|'¤�u�yM{£}�ªc¤�|k�Ux�|$�(�O¤ {n�G{n|$u³�/xr�$yn§ Ì {£}�ª�´�{n��zB{p�$�$x�zA}¯{wyM�Bx-¡£{py

v`v



y��B¡£v(x-y«uGv${pyM{JyM�$�-�-{pyMu:~-|${J��{p¡£vBxR|A¤¢yM� ª�~-�cu�v${E¡£~-|$uM¤�|$�$~-�Byº�G{p¡£�$��yÀ¤�¬A{E¡£~-��´
�8~	yÀ¤�uM¤�~-|�xR|B� �A{p¡£~-��B~	yÀ¤�uM¤�~-|+~Rª³yM�Bx-¡£{pyn§

Ì �$�$�B~	yM{h¤��UxR�O{pycxR��{³�G{n�$�G{py�{n|$uG{p�9z$�²¡£~O|$uM¤�|$�$~-�ByÃª±�$|B¡£uM¤�~-|By Ò
¤�| yM~O��{�ª��$|B¡£uM¤�~-|�yM�Bx-¡£{ � ¦�§5ã+~	yMuJ~Rª:uGv${²�A~O�Uxr¤�|By ¤�| ��vA¤¢¡£v'��{/xR�G{
¤�|$uG{n��{pyMuG{p�¡nxR|�zB{'v$~-��{n~-��~O�G�$vA¤¢¡nxr}�}¯�D{n��z8{p�$�A{p�+¤�|�uGv${n�'yM{£}�¬	{py²¤¯|DuG�J~
~O�^��~-�G{��O¤ {n�G{n|$u/�9xp�$ynÇBy�~ yM�$�$�B~	y�{ Ò Ç Ò xR�G{
v$~O��{n~-��~-���$vA¤�y��Uy³yM�B¡£vuGvBxRu xR|B� xR��{/yM{n�BxR��x�uG{p��yM�$zByM{nu£y³~�ª §
¶D{³|$~O�Ï�A{£ÍB|${�u�v${�¡£~O|ByMuG�G�B¡£uM¤�~-|~Rª xR|B� Ç ÇruG~^zB{/x�|$��¡£~-|$uM¤�|$�$~-�By
Ò yM�B¡£v�u�vBxRu x�|B� Çh��v${n�G{ ¤�|B�O¤¢¡nxRuG{py

¡£~O���B~	y\¤¯u�¤¯~O|Z§�¨Jv${�yM{£}�{p¡£uM¤�~-|�~O�B{n��xRu�¤¯~O|By^xR�G{�yÀ¤����A}�� � ¦ xR|B�
� ¦ §
¨:~�UxR�A{Uu�v${pyM{k¤¢�A{px-yk¡�}�{pxR�G{n�'��{k�$�G{py�{n|$uUx¡£~-|B¡£�G{nu�{ {£ÆBxR���A}�{-Ç�zA¤�´

|Bx��G�Uu��G{n{pyJ~Rª5~-|${n´P�O¤���{n|ByÀ¤�~-|Bxr}5¤��Ux��-{py���{n�$�G{pyM{n|$uG{p�'x-y�¡£~-|$u�¤¯|$�$~O�By5ª��$|B¡£´
u�¤¯~O|By�~-¬O{n� Õpä §³â1{nu Õrä ÁAuGv${n�G{wxR�G{^v$~-�{n~-��~-�G�$vA¤¢yM�'y Õ yM�B¡£v
u�vBxRu Õpä Õpä ï xR|B� Õrä ï8Õpä Ç«|BxR��{£}�� � ¦ ïÃÇ
� ¦ � ¦ ï$§Ê8~-�euGv${k¡£~-|ByMuG�G�B¡£u�¤¯~O| ��{Uu£xR�	{�xR|$�¡£~-|$u�¤¯|$´

�$~O�By^¤�|$uG{n���B~R}¢xRuM¤�~-|�z8{nuG�J{n{n| �£ä ïA¦^xR|B� � ïA¦�Á5yM{n{ Ê«¤��B§Jä-äO§ ç }�{pxR��}¯�u�v${(yGxR�{^�-¤�|B�+~Rª³¡£~-|ByMuG�G�B¡£u�¤¯~O|¿¡£~-�A}¢�+zB{e�ByM{p�Öª±~-��¤¯�'xR�-{pyJ~-¬A{n�³u�v${��$|A¤�u
y�è-�BxR��{-§³tÀ| uGvA¤¢y9¡nx-yM{��V{²¡nxR|+�UxR� Õpä Õrä ¤�|$uG~ Õpä ï Õpä xR|B�
ï8Õrä Õpä §
¶�{J¡£~-|ByÀ¤¢�A{n�³|$~-�DxR|�xr}�uG{n�G|BxRuM¤�¬A{³�G{n�$��{pyM{n|$u�xRuM¤�~-|e~Rªg¡£~-|$uM¤�|$�$~-�By«�G{p¡£�$�G´

y\¤¯¬A{Ey��Bx-¡£{pyZu�vBxRuc�'xR�	{pyº�ByM{J~RªBuGv${³�$��~-�B{n�Gu�¤¯{py:~�ªgìJ¤�}�zB{n�GuJyM�Bx-¡£{pyn§ Ì �$�$�8~	yM{
Õ � � ¦�§J¨Jv${n|���{^¡nxR| ��{n�$�G{pyM{n|$u�uGv${n�!z$�'�-{n|${n��xr}�¤�Én{p�Ê8~-�$�M¤�{n�/yM{n´
��¤¯{pyÄÒ Ç Ç-��v${n��{ ¤¢y³x�|$�^~-�GuGv$~-|$~O�G�Uxr}$zBx-yÀ¤¢y¹ª±~O�
� � ¦�§5ÅV{£Æ®uV�G{n�$�G{pyM{n|$uJuGv${�¡£~-|By�uG�G�B¡£uM¤�~-|+~Rª xR|B� z$��uGv${9¤�|$uG{n��}¯{px�¬-{p�
y�{n�M¤�{pynÒ � � 4 �MÊ«¤¯�8§$ä ¦�§:¨JvA¤¢y:~-�B{n��x�uM¤�~-|w¤¢y5x9v$~-��{n~-´�~-�G�$vA¤¢yM� ÁO¤�|B�A{n{p�1ÇA¤�uh¤�yE}¥¤�|${pxR�Ë�P¬	{n�£yM�By:zA¤�}¥¤�|${pxR�Ä¦³~-| � � ¦ � � ¦�Ç	xR|B�
{n¬A{n|(x�|^¤¢yM~-��{nu��G�	ÇRyÀ¤�|B¡£{ � � �n§ ç }�{pxR�M}��euGv${�¡£~-���B~O|${n|$uy�{£}¯{p¡£u�~-�Jª��$|B¡£uM¤�~-|By xR|B� xR�G{^{pxOyÀ¤�}¯���A{£ÍB|${p�1§

¶�{h�UxR�A{EyM{n¬A{n��xr}$~-zByM{n�G¬-xRu�¤¯~O|(xRz8~-�$u³uGv${�¡£~-|$u�¤¯|$�$~O�ByZ�G{p¡£�$�£yÀ¤�¬	{J�G{n�$�G{n´
y�{n|$u�xRuM¤�~-|ByhuGvBxRuV��{^vBxR¬-{^�A{£ÍB|${p�1§/Ê«¤���yMurÇ$��{�¡nxR| ¡£~-|By�uG�G�B¡£u9zA¤¯|Bx��G�kuG�G{n{py
u�~�xR|�x��GzA¤�uG��xR�G����ÍB|A¤�uG{R¦U�A{n�$uGvZÇ�y\¤¯|B¡£{&¤¥ª Ç xR|B� xR�G{Ö¤�|�u�v${¿yM�Bx-¡£{
Ç1uGv${n|DyM~ xR�G{ Ç:� ¦ Ç1{nu�¡R§ Ì ¤��w¤�}¢xR�M}��	Ç«¤�ª Ç1uGv${n|���{

¡nx�|ÂyM{£}�{p¡£uJ¤�u�yh�M¤��-v$uJxR|B�}�{£ª±u�¡£~-��B~-|${n|$u�yÄÇ � ¦�Ç � ¦�Ç8�G�Mà-Þ-�M�$���n�£���
ÔA�p�¼Ô	�r���¢�9�G�Ä��½A������� �G�-�4Þ��n�-»Ã�����£½	�r���¢�O»B§etP|DuGvA¤¢y^�G{n�$�G{py�{n|$u�xRuM¤�~-|�uGv${n�G{
x��G{ |$~�xRuG~-�¾¤�¡+yM�A��zB~R}¢yÖ��}�{pxR¬-{py£¦£ÁJ��{ ¡nxR|�x·}¯�9xR�®yÖë��O~��A{n{n�B{n��î�¤�|�~-�$�
x�|Bxr}��®yÀ¤¢yn§k¨JvA¤¢yË�B~-uG{n|$u�¤�x·}¥}���zB~OuGuG~-�w}�{pyGyË�G{p¡£�$��yÀ¤�¬A{U�A{p¡£~-���8~	yÀ¤�uM¤�~-|�yM{n{n�Uy
u�~�xR�-�G{n{J�J¤�uGv�u�v${E�$��~-�B{n�Gu�¤¯{py¹~Rªº¡£~O|$uM¤�|$�$~-�By1¤��Ux��-{py:�G{n¬A{pxr}�{p�wz$�^~-�$�5�$v${n´
|$~O��{n|$~R}�~-�R¤¢¡nxr}³xR|Bxr}��$yÀ¤¢yn§J¶�{^xr}¢yM~'~-zByM{n�G¬A{9uGvBxRu/xuG{n���8~-��xr}cyM{pèO�${n|B¡£{w~Rª

v



C DBA

DCA B

( )()

DCBA

µ Ð	Ð3¶ µ · · µ µ µ µ · · µ · ¹=· µ
· ·\¸ µ · º ·c·

· · µ Ð º · µ · · µ ¹
· · ºd· · Ð 1 Ð 1 Ð ¸ · µ

µ º Ð 1 Ð 1 Ð
¸ · µ · µ µ Ð 1

Ð 1 ¸ µ µ · · ·
µ · · µ µ ·P¸

v



. . .

BA

BA

Fourier

Discrete

Inverse

Fourier

Discrete

Fourier

Discrete

. . .

. . . . . .

µ Ðj1¡¶ µ · · · ·\¸ · 4 � ¸j¸j¸ µ
µ µ · 4 � ¸k¸j¸ µ µ µ ·

¸ µ · µ µ · · ·
µ 4 4 � � ¸k¸j¸£º µ · ¸ µ ·
· · µ · ·
µ µ ·P¸ µ ·�· µ µ · ¸

v



¤��Ux��-{py ¡nxR| z8{(��{p¡£�$��yÀ¤�¬	{£}��Öª±~R}¢�A{p�Ö¤�|$uG~kxUyM{pèO�${n|B¡£{ z$�kuGv${Ëª±~-�����A}¢x
4 Ç$��vA¤¢¡£v �A{£ÍB|${py9xw�M¤��-v$uJz$��xR|B¡£vA¤�|$��zA¤�|BxR���kuG�G{n{-§
tP|Iz8~-uGv�~Rª²u�v${ �G{n�$�G{py�{n|$u�xRuM¤�~-|Byw�V{UvBxR¬O{Â�A{£ÍB|${p�1Ç9yM�B¡n¡£{pyGyÀ¤�¬A{¿¡£~-��´

�8~	yÀ¤�uM¤�~-|D�$�ByMv${pyw�A{n{n�B{n�e¤�|Aª±~O�G�UxRuM¤�~-|Î��ª±~O��uG�G{n{py�¦�~-��{pxR��}¥¤�{n�e¤�|Aª±~O�G�UxRuM¤�~-|
�×ª±~-�³y�{pè-�${n|B¡£{py£¦«¤�|$uG~^vA¤��-v${n�5ª��G{pèO�${n|B¡£��zBxR|B�$yn§:t\�A{px·}¥}��AÇ	u�vA¤�yh�A~	{py�|{9 u5�UxRuG´
u�{n�pÁhª±��~-��x��Ux�uGv${n�UxRuM¤¢¡nxr}^yMu�xR|B�A�8~R¤�|$uUxr}�}/zBxR|B�$y'xR�G{k{pèO�Bxr}�}��I�G{p¡£~-¬A{n�G´
x�zA}¯{-§ �£x-¡£uM¤¢¡nxr}�}��	Ç8v$~-�J{n¬-{n�pÇ-�$v$�$yÀ¤¢¡nxr}c�{p�O¤�x�J¤�}�}È|$~Ou/yM�ByMu�x·¤¯|�xR�GzA¤�uG��x��M¤�}¯�
vA¤��-v+ª��G{pèO�${n|B¡�¤¯{pyÄÁÈx·}�y�~U|$~R¤¢yM{wuG{n|B�$y9u�~Uz8{�vA¤��-v+ª±�G{pèO�${n|B¡£�	§^¨Jv$�ByEª±�G~O��x
�$�£x-¡£uM¤¢¡nxr}cyMu�xR|B�A�8~R¤�|$upÇ$¡£~-���8~-|${n|$u�y5u�vBxRu�xR�G{��A{n{n�B{n�V~-�J��~-�G{V¤�| uGv${9�Bx-yMu
x��G{w�$�G~-�-�G{py�yÀ¤�¬	{£}��'}�{pyGy^��{p¡£~-¬	{n�£xpzA}�{-§�¨�vA¤�yeyM{n{n�Uy9uG~kz8{Ux'|BxRuG�$�£xr}È�~®�A{£}
~�ªEuGv${k¡£~-���8{nuG{n|B¡£{ �B{n��ª±~-���UxR|B¡£{U�O¤¢yMuM¤�|B¡£uM¤�~-|ZÇJyÀ¤�|B¡£{'|$~R¤¢yM{UxR|B���$v$�®y\¤�¡nx·}
�$��~-�B{n�Gu�¤¯{py9~�ª³uGv${���{p�O¤¢x}�¤��w¤�u^�B{n�Mª�~-�G�'xR|B¡£{�uG~}�{pyGy9uGvBxR|Ö¤�u�y�u�v${n~-�G{nuM¤¢¡nxr}
¡£~O���B{nuG{n|B¡£{-§+ÊB~O�^{£ÆÃxR��A}¯{-Ç5xR��zA¤¯u���xR�M¤�}���}¢xR�G�-{'uG�G{n{pyË~-��yM{pèO�${n|B¡£{py�¡£~-�A}¢�
z8{k�G{n�$�G{pyM{n|$u�{p��¤¯|�u�v${'¤��A{px·}Ë¡£~-|$u�¤¯|$�$~O�By^|${n�$��xr}9uM¤¢yGyM�${-§�°h�$u��G{pxr}�|${n�$´
�£xr}Èu�¤�y�yM�${-Ç1zB{£¤�|$�¿¡£~O���B~	y�{p�k~Rª��O¤�y�¡£�G{nuG{w|${n�$�G~-|BynÇ1�A}¢x-¡£{py^x�|¿�$�$�8{n�9}�¤¯�¾¤¯u
~O|�G{n�$�G{pyM{n|$u£xRzA}�{¾y��BxRuM¤¢xr}³ª��G{pèO�${n|B¡£�	Ç:xR|B�yM~k~-|�uGv${UyÀ¤�Én{�~Rª�uG��{n{py9~-�(yM{n´
èO�${n|B¡£{pyn§

ýûö�þ�þÏó ÿ|�·ö&þ��:�Eÿ ø �

��� �A. x|���A.0%('���$ y{" xdyØ.[%�xA�
ÅV~-|$�G{p¡£�$���G{n|$u�|${n�$��xr}5|${nuG�J~-�G�$y:¤����A}�{n��{n|$u�x¾�UxR� z8{nuG��{n{n|'uG�J~�yM�Bx-¡£{pyn§
Ê8~-�h{£ÆÃx����A}�{-Çgx-y�yM~®¡�¤¢xRu�¤¯¬A{9��{n��~-�M¤�{pynÇ®Í$}¯u�{n��ynÇ8�BxRuGuG{n�G|k¡�}¢x-yGyÀ¤�ÍB{n��y^x�|B�ª±{pxR´
u��$�G{�{£Æ$uG��x-¡£uG~O��y/¡nx�|~Rª�uG{n|zB{¤����A}�{n��{n|$uG{p����¤¯u�v$~-�$u��G{p¡£�$���G{n|$u�¡£~-|$|${p¡£´
u�¤¯~O|Byn§(¨�v${(~O|A}¯���G{py�uG�M¤¢¡£uM¤�~-|��{evBxR¬-{e�B~	yMu��A}�x�uG{p�+~-|yM�B¡£v��UxR�ByV¤¢y^uGvBx�u
u�v${n�zB{k�Ux�uGv${n�UxRuM¤¢¡nxr}�}���¡£~-|$uM¤�|$�$~-�BynÇ:xR|B��ª�~-�euGvA¤¢yw��{U¡nxR|Du�xR�A{w��vBxRuG´
{n¬A{n���A{£ÍB|A¤�uM¤�~-|�~Rª�¡£~-|$uM¤�|$�A¤�uG��¤¢ye��~	y�u�xR�$�$�G~-�$�M¤¢xRu�{�uG~kuGv${Uy��Bx-¡£{pyezB{£¤�|$�
�'xR�$�B{p�1§'ÊB~O�^{£ÆÃxR��A}¯{-Ç«¤�ª�uGv${n�xR�G{w��{nuG��¤�¡yM�Bx-¡£{pynÇ:uGv${n| Ò ¤¢y
¡£~O|$uM¤�|$�$~-�By³xRuJxw�B~�¤¯|$u ¤�ª³xR|B��~O|A}¯�¤�ªcª�~-��xr}�} uGv${n��{^{£Æ	¤¢yMu�yVx
y��B¡£vkuGvBxRu � ¦�Õ � ¦ ��v${n|${n¬A{n� � Õ ¦ §Jt�ªEu�v${(yM�Bx-¡£{py9xR�G{
é �B¡�}�¤��A{px�|ZÇ	u�v${n|���{E¡nx�|(�By�{�uGv${ é �B¡�}�¤¢�A{pxR|k��{nuG��¤�¡R§:t×ªguGv${/y��Bx-¡£{py5xR�G{J|$~-u�{nuG�M¤¢¡RÇZuGv${n|¡£~-|$u�¤¯|$�A¤�uG�'���ByMu9zB{'�A{£ÍB|${p�+¤�|�uG{n���Uy�~�ªE~-�8{n|�yM{nu�yn§wÅV{£Æ®u
�V{²¡£~-|By\¤��A{n�9uGv${�¡£~-|By�{pè-�${n|B¡£{py9~Rª:uGvA¤¢y��8~	yMuG�A}¢xRuG{-§

v



0      Definite "No"

1      Definite "Yes"

µ Ðkv�¶ µ · µ ·c· ·-· · ·/¹
¸ µ µ ·ÖÐ µ

µ ¸ · · ·c· ¸

�=w )+�A.{xA,-"�y0% �Â.[%�"��

´ ´
Ì �$�$�8~	yM{e��{/��¤�y�vkuG~U�O¤�¬-¤¢�A{�xw¡£~-|$uM¤�|$�$�$� ¤�|$uG~wuG�J~(�O¤¢y¼©M~R¤�|$upÇA���$uG�Bxr}�}��
{£ÆB¡�}��ByÀ¤�¬	{'¡nxRuG{n�-~-��¤¯{pyÄÇ xR|B��|$~-|$´ §U¨�v$�BynÇ8ª±~O�^{n¬	{n�G�Ö¤��UxR�-{ ��{
�9xR|	u9x ¡£~-|$uM¤�|$�$~-�ByV�UxR� Ò Õrä yM�B¡£v�uGvBxRu � ¦ äe¤�ª ¤¢y9¤�|
¡nx�uG{n�-~-�G� xR|B� � ¦ ¤�ª5¤�uV¤�yV|$~-up§Æ4 ¶�{^�'xR��u�xR�A{�uGvA¤¢y9x-y�x�$�G{p¡�¤¢yM{
y�u�xRuG{n��{n|$uh~Rª5uGv${^�$�G~-zA}�{n�!~RªÈ{£ÆBx-¡£u/¡nx�uG{n�-~-�M¤�ÉpxRu�¤¯~O|��\Ê«¤��B§1äpïA¦�§

Ñ �$�wÍB��yMuw¤����8~-�Gu�x�|$u��G{pyM�A}�uª±��~-�ûuGv${kuGv${n~-�G�D~Rª²¡£~O|$uM¤�|$�$~-�By9ª�~-�G�Ux·}
y��®yMu�{n�UyV¤¢y^uGvBxRu�� Þ-�r���nÞ-���GàO�-���®�Þ-���¼�-»�����¢�|�B�R�£���×�����r§²¨�vA¤�y²¤¢y^zB{p¡nx��ByM{�¤�u
¤¢yË{px-yM� u�~ yMv$~-��uGvBxRu^xkyM�Bx-¡£{w¤¢y�¡£~O|$|${p¡£uG{p�+¤�ª/xR|B��~-|A}��+¤�ª³¤�u(¡nxR|$|$~Ou^zB{
¡£~O|$uM¤�|$�$~-�ByÀ}����UxR�$�8{p�+uG~Uxw|$~-|$u��M¤�¬-¤¢xr}È�O¤¢yG¡£��{nuG{(yM�BxO¡£{���¤P§ {-§JxUy��Bx-¡£{��J¤�uGv
�~-�G{kuGvBxR|�~-|${ �8~R¤�|$un¦��\ã+~A~-�G{-Ç�ärå-æ Çh�Z§EæOæA¦�§I¨JvBx�u�¤¢ynÇ�x¡£~O|$uM¤�|$�$�$�
¡nx�|$|$~-u�zB{w�O¤¢yG¡£�G{nuM¤�Én{p�+z$�Ux�¡£~-|$u�¤¯|$�$~O�By5�UxR�Z§h¨Jv${n�G{£ª�~-�G{^��{9vBxR¬A{-Ò

o qBsRm q$m o q$m �n�O»B���¼»B½A�-½-� �O���wÞ-�¹���r�n���p�
�nÞO»B»B�O�8�B�p� �-��� � ÞO�p�J�p��ÞR�£��� ÓE�£Þ-���¼�-»�Ë
ÅV~-uM¤¢¡£{wuGvBxRu9uGvA¤¢y9�G{pyM�A}�uË¤�y^èO�A¤�uG{��G~Oz$�ByMupÇ1yÀ¤�|B¡£{w¤�u9ª±~R}�}�~-�/y�ª��G~-�!~-|A}�� uG�J~

; F:>A@:BC>�NVZ _VW`h��AQRBnW:N\D[QRJ7Y3NPHGDa_VW:D�bP_VW:f7hjQRBaS(HC>/DG>�BCY`_\S=>�mnQRDCF¬DGm[N�>IOs>IJ7>/W:DGB[mnN\@:O£hEhjN`u

v



> 0      Indefinite "Yes"

)(

R

R

= 0

< 0      Indefinite "No"

µ Ð ¶ µ ·c· µ · µ · · ·P¸
µ µ · · µ µ

· º · ·\º�·
µ µ µ · µ µ µ ¸

xOyGyM�$���$uM¤�~-|ByÄÒÂ¡£~O|$|${p¡£uM¤�~-|A¤¢yMu yM�Bx-¡£{py�x��G{ ¡£~-|$|${p¡£uG{p�1ÇJxR|B�I¡£~O|$|${p¡£uM¤�~-|A¤¢yMu
�'xR�By�xR�G{�¡£~O|$uM¤�|$�$~-�Byn§

´ ´
¤�¬	{n|u�vBxRu�{£ÆBx-¡£u(¡nx�uG{n�-~-�M¤�ÉpxRu�¤¯~O|¤¢yË¤����B~	y�yÀ¤�zA}¯{-ÇJ�V{(��ByMu�¡£~-|ByÀ¤¢�A{n��uGv${

�O¤�|B�$y:~Rªg¡nxRuG{n�O~-�M¤�ÉpxRuM¤�~-|w�B~AyGyÀ¤�zA}�{�uG~^¡£~-|$|${p¡£uM¤�~-|A¤¢yMuEy��®yMu�{n�Uyn§Z¶D{:ÍB|B�wuGvBx�u
¬-xR��¤¯~O�By9uG~-�B~�}¯~O�R¤¢¡nxr}EyM{n�BxR��x�uM¤�~-|xrÆ	¤�~-�'y^¡£~-�G�G{pyM�8~-|B�+uG~k¬-xR�M¤�~-�ByV�-¤�|B�$yË~Rª
¡nx�uG{n�-~-�M¤�ÉpxRu�¤¯~O|ZÁ$��{/¡£~-|By\¤��A{n��y�{n¬	{n��x·}g{£ÆBxR���A}�{pyn§

tPu9¤¢y^{px-y��kuG~ yMv$~-��u�vBxRu�ª�~-�9{px-¡£v�~-�B{n|yM{nu9¤�|�x��{nuG��¤�¡yM�Bx-¡£{-Ç1uGv${n�G{
¤¢y'x��G{pxr}�´�¬-xr}��${p�I¡£~O|$uM¤�|$�$~-�By9ª��$|B¡£uM¤�~-|Iu�vBxRuw¤¢y��8~	yÀ¤�uM¤�¬A{w©\�ByMu~-|�uGv${ yM{nu
�Mì/xR�By��A~-� Ç-äpå-á®ð	Çn�Z§Aä åA¦�§ZÅV~-uM¤¢¡£{-Çrv$~-��{n¬-{n�rÇ�u�vBxRuZuGv${5z8~-�$|B�$xR�G�Ë¤�yºª��$ÉnÉn�gÁ
vBx����u�v$�G{pyMv$~R}¢�$ywxR�G{�|$~Ou��B~AyGyÀ¤�zA}�{�\Ê«¤��B§hä ¦�§'í^y^¤��Ux��-{py�xR�$�$��~	x-¡£vuGv${
z8~-�$|B�$xR�G�AÇZuGv${'¡nxRuG{n�-~-��¤¯Épx�uM¤�~-|���ByMu�}�{pxR¬A{wuGv${U¡£{n�Gu£xr¤�|�¬-xr}��${pyw�MyGxR� äR¦

v



][][

BA

BA

?       Indefinite

O      Definite "No"

1      Definite "Yes"

µ Ð ¶ ·c· µ · ¿R· ¸ µ µ ·
µ ·c· · ¼ ·\ºs½ · µ

· ¼ ºs½ µ · µ
µ ·c· · ¸

x�|B��xR�$�$�G~	x-¡£vD�$|B¡£{n�Gu�x·¤¯|$u��-Ç §�¶�{k¡nxR|ZÇh~Rª�¡£~-�$��yM{-Ç¹¤�|I�$�M¤�|B¡�¤��A}¢{��UxR�A{
u�v${(�$|B¡£{n��u�xr¤�|�xR�G{px'x-y^yM�'xr}�}¹x-y9�V{^}�¤��	{-Ç1z$�$u^uGv${ é ÆÃx-¡£u ç xRu�{n�-~-�M¤�ÉpxRuM¤�~-|¨�v${n~-�G{n� yGx��®y¹uGvBxRu���{^¡nxR|k|${n¬A{n���A{p¡£�G{px-yM{Ë¤¯u9uG~wÉn{n�G~B§

tP|x »8�-�£�(ÞO�BuG~O�B~R}�~-�R¤¢¡nxr}³yM�Bx-¡£{'�\y��B¡£v x-y/x��{nuG��¤�¡wyM�BxO¡£{R¦ �G�$yM~-v$|{9 y
âº{n���UxÖª±~O�G�Uywx+zBx-yÀ¤¢yËª±~-��¡nxRu�{n�-~-�M¤�ÉpxRuM¤�~-|��\ã+~A~-�G{-ÇJäpå-æ Çc�Z§Jä ¦�Ò�Ê8~-�
x��Bxr¤��k~Rª�|$~-|${n��$uG�I�O¤¢y¼©\~�¤¯|$uk¡�}�~	yM{p��yM�$zByM{nu£y'~Rª�uGv${yM�Bx-¡£{-ÇVuGv${n�G{k¤¢ykx
¡£~O|$uM¤�|$�$~-�Byh�UxR�k¤�|$uG~ Õpä uGvBxRu�¤�ywäË~-| ~-|${wyM�$zByM{nu^xR|B� ~-|kuGv${e~-uGv${n�
�MÊ«¤¯�8§�äpáA¦�§�¨JvA¤¢y'¡nxR�$uG�$�G{py¾uGv${'¤¢�A{pxD~Rª/uG�J~¿¡nx�uG{n�-~-�M¤�{pyzB{£¤�|$�D���$uG�Bxr}�}��
{£ÆB¡�}��ByÀ¤�¬	{-ÇAz$�$uJ�$�G{pyM{n��¬	{py:uGv${£¤��J{pyGyM{n|$u�¤�x·}Bª��$ÉnÉ£¤¯|${py�yn§³¨JvBxRu¹¤¢ynÇA��{/¡nxR|�vBx�¬	{
ën�A{£ÍB|A¤¯u�{£}¯� î-xR|B��ën�A{£ÍB|A¤¯u�{£}¯� îw�$��~-¬-¤¢�A{p�'uGv${^��{n�Uxr¤�|B�A{n��~Rª5uGv${�yM�Bx-¡£{
¤¢yË¤�|B�A{£ÍB|A¤�uG{��P¬-xR�M¤�{py^z8{nuG�J{n{n|�uGv${�uG�J~$¦�§�\¨Jv${n��{����ByMu^z8{ÂxÖ�G{n�Uxr¤�|B�A{n�pÇ
y\¤¯|B¡£{'~-uGv${n���J¤¢yM{�uGv${Uy��Bx-¡£{���~-�A}¢��z8{�uGv${��$|A¤�~-|�~�ª�yM{n�BxR�£xRuG{p�yM{nu£ynÇcxR|B�
v${n|B¡£{w�O¤¢yG¡£~-|$|${p¡£uG{p�1§�¦

tP|��n�-�|�g���p���p���k�G�Mà-½A��Þ-��yM�Bx-¡£{py�\y��B¡£v&xOy^��{nuG��¤�¡'yM�Bx-¡£{py�¦/��{wvBxR¬-{wuGv${
ª�~R}�}�~-�J¤�|$�/¡nxRu�{n�-~-�M¤�ÉpxRuM¤�~-|euGv${n~-�G{n� �\ã+~	~-��{-Ç	äpåOæ Çn�Z§-ärï ¦�ÒZÊ8~-�1{px-¡£v9�B~R¤�|$u
¤�|'uGv${/yM�BxO¡£{/xR|B�w{px-¡£vw|${£¤��-v$z8~-�Gv$~A~®�w~�ªguGv${��8~R¤�|$upÇ-u�v${n�G{J¤¢y³xe¡£~-|$uM¤�|$�$~-�By



p

?      Indefinite

p

Prototype:

= 1

1      Definite "Yes"

0      Definite "No"

)(

R

R

= 0

µ Ð ¶ ·�· µ µ ¸ µ µ
· ¼ ·c½ µ µ º ¼ ½ µ ·

· µ µ µ º · µ ·
· µ ·\¸

�'xR�k¤�|$uG~ Õpä uGvBxRuV¤¢y�äwxRu�uGv${e�B~R¤�|$u/x�|B� ~-�$u�yÀ¤¢�A{wuGv${�|${£¤��-v$z8~-�Gv$~A~®�
�MÊ«¤¯�8§�äpæA¦�§�¨JvA¤¢yuG~	~��R¤�¬	{py�x&�-¤�|B��~Rª(¡nxRuG{n�O~-�G�uG~���vA¤¢¡£v�yM~-�{k�B~R¤�|$u�y
�A{£ÍB|A¤�uG{£}��k�A~�|$~-uhzB{£}�~-|$�BÁAv$~-�V{n¬-{n�cu�v${/¡nxRuG{n�-~O�G�^¤�u�yM{£}�ªZ¤¢yJ�A{£ÍB|${p��G{£}¢xRuM¤�¬	{
u�~(u�v${/�8~R¤�|$u�xOy³{£Æ${n���A}¢xR�p§h¶D{�vBxR¬A{�xwyM{n|By�{^~RªÈxR|'¤��UxR�O{/z8{£¤¯|$��ë�uG~A~eª×x��
x���xÄ�®î²ª±��~-�auGv${^{£Æ${n���A}¢xR�p§

ýûö�þ�þÏó ÿ|�·ö&þ��:�Eÿ ÷9ö ó¥���Eó¥�

��� xA'A% �| ¥%&$�%=.8�
¶�v${n|w��{³¡£~-|By\¤��A{n�Jx�|${n��|$~OuM¤�~-|�~RªZ¡£~-���$�$u�x�uM¤�~-|ZÇ·y��B¡£v(x-y«¤¢y:�$�G~-¬O¤¢�A{p�^z$�
¡£~O|$uM¤�|$�$~-�By8ª�~-�G�Uxr}$yM�®y�uG{n�UynÇruGv${EèO�${pyMuM¤�~-|e¤�����{p�O¤¢xRu�{£}¯��xR��¤�y�{py:~RªB��v${nuGv${n�

Ð



equilibria

initial images

(attractors)

µ Ð ¶ · ·\¸ · µ · · ¼ · ½ ·
· · µ º · µ
¸

u�v${n��xR�G{yM�$zÃ©\{p¡£u'uG~�uGv${yGxR�{ �$|B�A{p¡�¤¢�$xRzA¤�}�¤�uG���G{py��A}¯u£ykx-yUx��G{�O¤�y�¡£�G{nuG{
ª�~-�G�'xr}cyM�®y�uG{n�Uyn§5�

ì�~-�J{n¬-{n�rÇnzB{£ª�~-�G{huGv${EèO�${pyMuM¤�~-|w~Rªg�A{p¡�¤¢�$xRzA¤�}�¤�uG�w¡nxR|�{n¬A{n|�z8{�xO�$�A�G{pyGyM{p�1Ç
�V{/���By�u�xOyM�k��vBxRu/¡£~O|ByMuM¤�uG�$uG{py�x'�A{p¡�¤¢yÀ¤�~-|+¤�|¿u�v${�¡£~-|$uG{£Æ$uE~�ªE¡£~-|$uM¤�|$�$~-�By
ª�~-�G�'xr}EyM�$yMuG{n�Uyn§'tÀ|$uG�A¤�uM¤�¬	{£}��	Ç1�'xR�-¤�|$�x �A{p¡�¤¢yÀ¤�~-|D¤¢ye�G{px-¡£vA¤�|$� x+�A{£ÍB|A¤¯u�{
y�u�xRuG{^uGvBx�u��J¤�}�}³|$~-u�zB{e}¢xRuG{n�V}�{£ª±ue�\Ê«¤��B§Zä�ð-¦�§V�\ã+~-�G{�x-¡n¡£�$��x�uG{£}��	Ç$uGv${w�A{p¡�¤�´
y\¤¯~O|w¤¢y5�G{pèO�A¤��G{p��u�~^zB{/yMu£xRzA}�{�~-|A}���yM~9}�~-|$�(x-y:u�v${/¡£~-|$uG{£Æ$uZ¤¢yhyMu�xRzA}�{-§5¨JvBxRu
¤¢ynÇ8�G{px-y�~-|A¤�|$��¤¢yV��~-|$~-uG~O|A¤�¡²¤�|&x�|k�$|B¡£vBxR|$�R¤�|$�Â¡£~O|$uG{£Æ®urÇ	z$�$u^x�¡£vBxR|$�O{^~Rª
¡£~O|$uG{£Æ®uJ�Ux��¾�A{py�u�xRzA¤�}�¤¯Ér{wuGv${(�A{p¡�¤¢yÀ¤�~-|Z§�¦�tÀ| �Ux�uGv${n�UxRuM¤¢¡nxr}ZuG{n���UynÇZÞ'�n�-»$Õ
���¼»B½A�-½O���-�n�p���n�¢�-»'���²Þ-»�ÞR�n�R�|�g���-���¼�nÞ-�¢���Ë����ÞA�n����� ½A�¼�¥�×���£�¼½	�wÒ«¤�uE��{n�Uxr¤�|By�yM~
}�~-|$�wx-y5u�v${/¡£~-|$uG{£Æ$uÈx�|B�e¤�|A¤¯u�¤�x·}«¡£~O|B�O¤¯u�¤¯~O|By�xR�G{hÍ$Æ${p�1§5�/4'¨Jv${n|ZÇ$�A{nuG{n�G�w¤�|$´
¤�|$�Ö¤¥ª�xR|+¤��UxR�-{e¤¢y��A{p¡�¤¢�$xRzA}�{'¤¢y^x-¡n¡£~-���A}�¤¢yMv${p��z$� �A{nuG{n�G�w¤�|A¤�|$����v${nuGv${n�
¤�uw¤¢ye¤�|�uGv${kzBxOyÀ¤�|�~Rª²xRuGu���x-¡£uM¤�~-|D~Rª²yM~O��{U{pèO�A¤�}�¤¢z$�M¤��B� § ç ~O|$¬	{n��y�{£}¯�AÇcxR|¤��Ux��-{�¤¢yJ�$|B�A{p¡�¤¢�$xRzA}¼{^¤�ªc¤�uh¤¢yJ~-�$u�y\¤��A{�x·}¥}ZzBx-y\¤¯|By�~RªÈxRuGu���x-¡£uM¤�~-|k�MÊ«¤¯�8§BäP�A¦£§

Ì �$�$�B~	yM{��{^vBxR¬A{²xkyMu£xRzA}�{¾y�u�xRuG{e�J¤�uGvxU¡£~-���G{pyM�B~O|B�O¤¯|$�+zBx-yÀ¤�|�~RªExRuG´
u���x-¡£uM¤�~-| § ç xr}�}ºxR|w¤��Ux��-{��$|B�A{p¡�¤¢�$xRzA}¢{9¤�ª1¤�u³¤¢y¹~-�$u�yÀ¤¢�A{9uGvA¤¢y5zBx-yÀ¤�|Z§³¨�v$�By

� mnNXN\DCF:>/Hl>=«:DC>/WeBCQRNPW:B¬NVZ�S=NPJlY:@:D=_&DCQRN\W?QRW:DCN¥DCFe>XS=NPWeDCQRW:@:N\@:B-HG>�_&ORJ²_&HG> OR@:JÁ�=���\�P�P�I�
OR@:J¥� F:@:p¡� Jo_VOs>q�a���\�P�\�7_&W3h Da_VW:W:>/DGD#�a�c�P� �/u F:>/QRH¬W:N\DCQRNPW:B¬NVZ�hj>�S=Q£h:_Vp:QRORQsDGf?_&HG>
BCNPJl>/mnF`_VDªhjQ >/HC>IW:D0Z^HCN\J+NP@eHCB�u
�/; NPHnBCN\J7>�Ye@:HCY3NPBG>/B�_�J7>/HG>-BGDa_Vp:OR>-> @:QRORQRp:HCQR@:JÀSI_&W¥p`>ES=NPWeBCQ£hj>/HG>�h?_lhj>�S=QRBCQRN\W QRW�> >�S=D

DCF:>ABCfjBGDC>/JÛF`_VBnBC>/DGDCOR>�h¬QRW:DGN-_�BC>IDzN&Z�Y`N\BCBGQspeOs>AHG>/BC@:ORDGB�u

1



region
undecidable

attraction
basins of

µ Ð ¶ · · ·P¸ ¼ · · ½ · · µ
· · µ ¸ · ·
· · · ·\¸

��{n�$�G{pyM{n|$u�y«uGv${��A{p¡�¤¢�$xRzA}�{J¤��UxR�-{pyn§ Ñ z$¬O¤�~-�ByÀ}�����{³¡nx�|¾�A{£ÍB|${9xJª��$|B¡£uM¤�~-|
u�vBxRu:¤¢y�äJ~-| x�|B� ~-| §5¨Jv$�BynÇr¤�ªZ��{E�A~^|$~-u5��{pyMuG�M¤¢¡£u³~O�$��yM{£}�¬	{py:u�~
¡£~O|$uM¤�|$�$~-�By:ª�~-�G�Ux·}ºyM�$yMuG{n�UyhxR|B�'�ByM{9¤�|ByMuG{pxO�'~-�$�hª×xR�¾¤¥}�¤¢xR�/�O¤¢yG¡£��{nuG{9}�~-�R¤¢¡RÇ
u�v${n|¿�V{�¡nxR| {px-y\¤¥}��+u�xr}��¿xRz8~-�$u9uGv${(�A{p¡�¤¢�$xRzA}�{kxR|B�k�$|B�A{p¡�¤¢�$xRzA}¢{¾¤¯�'xR�-{pyn§
tÀuJ¤¢y/xyMvBxR�G� �O¤¢yMuM¤�|B¡£uM¤�~-|ZÒ ¬$yn§ §

Ñ |�uGv${'~-uGv${n�evBxR|B�1Ç:ª��G~-� �¢�¼Ô	�¼»�x ¡£~-|$uM¤�|$�$~-�ByVª�~-�G�'xr}EyM�$yMuG{n�UynÇ«¤�|
~O���A{n�Uu�~Ï¡nxRu�{n�-~-�M¤�Én{¿x�|�¤��UxR�-{x-y�A{p¡�¤��$x�zA}¢{~-�'�$|B�A{p¡�¤¢�$xRzA}�{	Ç9��{k|${n{p�
x��n�O»B���¼»B½A�-½-�/�A{p¡�¤¢yÀ¤�~-|�ª��$|B¡£uM¤�~-| Õrä y��B¡£v¿u�vBxRu ä xR|B�

§:°h�$u5uGvA¤¢y«¤�yÈ¤����B~	y�yÀ¤�zA}¯{Vª�~-�È¡£~O|$uM¤�|$�Bx$Á£¤�u5¤¢y8©M�ByMucu�v${E{£ÆBx-¡£u
¡nx�uG{n�-~-�M¤�ÉpxRu�¤¯~O| �$�G~-zA}�{n� §Ví²yV��{�yGx���Ç$¡£~-|$uM¤�|$�$~-�By�¡nxRu�{n�-~-�M¤�{py9xR�G{(x·}¯�9xp�$y
ª��$ÉnÉn�	ÇRxR|B�ËuGvA¤¢y1¤�|B¡�}��B�${py:uGv${J¡nxRuG{n�-~O�G�7¦��A{p¡�¤��$x�zA}¯{:9�§³Å�~OuM¤¢¡£{-ÇRv$~-�J{n¬-{n�pÇnuGvBx�u
u�vA¤�y¾ë��$|B�A{p¡�¤¢�$xRzA¤�}�¤�uG�k�G{py��A}¯u£îU¡£~-�{pyhª±��~-�auGv${Ëª×x-¡£uVuGvBxRu��¼»�ÞU�n�-»8���¢»8½	�O½-�
�-�£�wÞ-�8���r�n���p�?�¼�:���/�¼�|�B�R���n�×����������ÞR� Þ��R�n�£Õ\�O�GÕM»B� ½	�Ä�����¼�-»B§:¨Jv$�BynÇ�ª±�G~O�
u�v${¿�8{n��yM�8{p¡£uM¤�¬	{�~Rª(¡£~-|$u�¤¯|$�$~O�Bye}�~-�R¤¢¡RÇ��¼Ô	�D�-�n�r�¢�-Þ®���¼�¥�¼��� ½	�Ä�����¼�-»�����»B�-�
�\±p�r» �p�¼� Õ �-�£�(�n�O§
¶�vBx�uE�O¤�|B�$y�~�ª¹èO�${pyMuM¤�~-|D�nÞ-»��V{²x-y��Ux�¡£~-|$uM¤�|$�$~-�ByÈª±~O�G�Uxr}cyM�$yMuG{n�au�~

�A{p¡�¤¢�A{Rµ ìV{n�G{h¤�y:~O|${E{£ÆBxR���A}�{-§:¶D{E¡nxR|w�A{£ÍB|${/xwën�A{£ÍB|A¤¯u�{£}¯�w�$|B�A{p¡�¤¢�$xRzA}¢{pî
y�{nu �P�$�G~-�8{n� yM�$zByM{nun¦�§ t×ª xR|B� xR�G{��O¤¢y¼©M~R¤�|$u ¡�}�~	yM{p�
y�{nu�ynÇhuGv${n|���{k¡nxR|I�A{£ÍB|${¿x¡£~O|$uM¤�|$�$~-�By y��B¡£v�uGvBx�u ä xR|B�

Ç	z$�$uVuGv${n�G{^�J¤�}�}È��{n�Uxr¤�| xeª��$ÉnÉn�U�G{n��¤¯~O| z8{nuG�J{n{n|

v



xR|B� §5�/�
¨Jv${pyM{¿�A{p¡�¤¢�$xRzA¤�}¥¤¼uG���G{pyM�A}�u�y'vBxR¬O{U|$~-�Vv${n�G{k|${pxR�'uGv${¿yÀ¤��-|A¤�Íg¡nxR|B¡£{�~Rª

u�v${Â¡�}¢x-yGy\¤�¡nx·}���{pyM�A}�u�ye~Rª Ü~	�A{£}ExR|B�D¨:�$�M¤�|$�BÇ:z$�$uwuGv${n���A~+¤�}¥}��ByMu���xRuG{kuGv${
ªPx-¡£uhuGvBxRuE¡£~O|$uM¤�|$�$~-�By«ª±~O�G�Uxr}gyM�$yMuG{n�'y5z$�M¤�|$�w�J¤�uGv'uGv${n�UyM{£}�¬A{py³xR|'{n|$uM¤��G{£}��
|${n� �/xr��~�ªÂÞR� �¼»	à�u�v${pyM{�èO�${pyMuM¤�~-|Byn§ ¶D{�v$~-�B{u�vBxRukuGv${�ª��$uG�$�G{��J¤�}�}
z$��¤¯|$�w�A{n{n�B{n�J¤�|ByÀ¤��-v$u£y«¤¯|$u�~��A{p¡�¤��$x�zA¤¥}�¤¯u��w¤�|Uz8~-uGvU�O¤¢yG¡£�G{nu�{/xR|B�'¡£~-|$uM¤�|$�$~-�By
ª�~-�G�'xr}cyM�®y�uG{n�Uyn§

ýûö�þ �:�����Rö�þ��
¶D{9vBxR¬-{/xR���-�${p��u�vBxRu�¡£~-|$|${p¡£uM¤�~-|A¤¢yMu9�	|$~-��}¯{p�A�O{/�G{n�$��{pyM{n|$u�xRuM¤�~-|'�G{pèO�A¤��G{py
xËuGv${n~-�G�w~Rªc¡£~-|$u�¤¯|$�$~O�By5yM�	�zB~R}gyM�$yMuG{n�'y³xR|Bxr}�~-�O~-�By5uG~euGv${9uGv${n~-�G�w~Rªc�O¤¢yM´
¡£��{nuG{²y��	��z8~R}ºy��®yMu�{n�UynÇ-�VvA¤�¡£v'¤�|Aª�~-�G�Uyh~-�$�J�$|B�A{n��y�u�xR|B�O¤�|$��~Rªcu���x-�O¤�uM¤�~-|Bxr}
�Äë�yM�A��zB~R}�¤¢¡nîA¦5�A|$~-�J}�{p�A�-{^�G{n�$�G{py�{n|$u�xRuM¤�~-|Z§:í��$v${n|$~-��{n|$~R}�~-�R¤¢¡nxr}³xR|Bxr}��$yÀ¤¢y
{£Æ$�B~AyM{p��u�v${/�O¤ {n��{n|B¡£{pyJzB{nuG�V{n{n|(u�v${�uG�J~/�O¤�|B�$yh~RªcyM�	�zB~R}gyM�$yMuG{n�'ynÇ	xR|B�
��{n¬	{pxr}�{p�V¤�|$¬-xR�M¤¢xR|B¡£{py«uGvBxRucx��G{:¤����B~-��u�xR|$u1uG~/¡nxR�$u��$�G{5¤�|wuGv${³�'xRuGv${n�UxRu�¤�¡nyÄ§
°Jx-y�{p��~-|ku�vA¤�yJxR|Bx·}¯�$yÀ¤¢yJ��{VuG{n|$u�xRuM¤�¬A{£}��¾¡£~O|B¡�}¯�B�A{p�ÖuGvBxRuJ¡£~-|$uM¤�|$�$~-�By³y��	��´
z8~R}ÈyM�$yMuG{n�'yEx��G{�¡£vBxR��x-¡£u�{n�M¤�Én{p�'z$���BxRuGv$´P¡£~-|$|${p¡£u�{p�k��{nuG��¤�¡eyM�Bx-¡£{pyJ�VvA¤�¡£v
x��G{Ây�{n�BxR��xRzA}�{ xR|B��¡£~-��A}¯{nu�{-Ç³xR|B�Dz$�¡£~-|$uM¤�|$�$~-�ByË�UxR�BywxR|B���$�G~®¡£{py�yM{py
~O¬-{n�³uGv$~AyM{�yM�Bx-¡£{pyn§

Å�{£Æ$uk��{¿¡£~O|ByÀ¤¢�A{n�G{p� xD|$�$�zB{n�'~Rª¾¡£~-|$|${p¡£u�¤¯~O|A¤�y�u¿yM�Bx-¡£{py+xR|B��¡£~-|$´
¡�}��B�A{p��u�vBxRu/�'xR|$�Âx��G{��$�G~�ÍBu�xRzA}��kuG�G{pxRu�{p� x-y9ìJ¤�}�zB{n��u(yM�Bx-¡£{pyÄ§ �G~-zA}�{n�Uy
xOyGyM~$¡�¤�x�uG{p���J¤�uGv�uGv${¿�A{p¡£~O���B~	y\¤¯u�¤¯~O|�~�ª/¤��UxR�O{¿yM�Bx-¡£{py��{n�G{ xO�$�A�G{pyGyM{p�1Ç
¤�|B¡�}��B�O¤¢|$�+{pyM�B{p¡�¤¢xr}�}¢��uGv${w�B~AyGyÀ¤�zA¤�}¥¤¼uG� ~Rª³��{p¡£�$��yÀ¤�¬	{w�A{p¡£~-���8~	yÀ¤�uM¤�~-|ZÇZ�VvA¤�¡£v
�9x-y³yMv$~O��|Uu�~��G{pèO�A¤¯��{^ª��$|B¡£uM¤�~-|¿yM�BxO¡£{py9�\yM�B¡£vkx-y�ì�¤�}¯z8{n�Gu�yM�Bx-¡£{py�¦�§

¶�{:ª�~-�$|B�^u�vBxRuZuGv${³¡£~-|$u�¤¯|$�A¤�uG�J~Rªg¡£~O|$|${p¡£uM¤�~-|A¤¢yMuc�'xR�ByZ�$��{p¡�}¯�B�A{py:{£ÆBx-¡£u
¡�}¢x-y�yÀ¤�Íg¡nxRuM¤�~-|ZÇ�z$�$u'�A~	{py�B{n�G�¾¤¯u'~-uGv${n��-¤�|B�$y~RªË¡�}¢x-y�yÀ¤�Íg¡nxRuM¤�~-|�uGvBxRu�xR�G{
�~-�G{³��~-z$�ByMu³xR|B�Ë}�{pyGy:}�¤��A{£}¯�wuG~V}�{px-�wuG~9z$�M¤�uGuM}�{n|${pyGyÄ§³Ê«¤�|Bxr}�}¯�wt5xR�G�-�${p�euGvBx�u
¤�|�uGv${�¡£~-|$uG{£Æ$u�~RªE¡£~O|$uM¤�|$�$~-�Byhª�~-�G�Uxr}5yM�®y�uG{n�UynÇ1�A{p¡�¤¢yÀ¤�~-|By�xR��{�{pèO�A¤¯¬-xr}�{n|$u
u�~ÂxRu�uG��x-¡£uG~O��y�xR|B��u�vBxRu²x�| ¤��Ux��-{e¤�ye�A{p¡�¤¢�$xRzA}�{U��v${n|&¤¯u9¤¢y²¤¯|Dx�zBx-y\¤¯|�~Rª
x�uGuG��x-¡£u�¤¯~O|Z§Z¶D{³�O¤�y�¡£~-¬	{n��{p�^uGvBxRu«�	{pyM´�~O�G´�|$~²�A{p¡�¤¢�$xRzA¤�}�¤¢uG�wè-�${py�uM¤�~-|By5¡nxR|$|$~-u
z8{�ª�~-�G���A}¢xRuG{p�Ï¤�| ¡£~-|$uM¤�|$�$~-�By�y��	��z8~R}�yM�®y�uG{n�UynÇ9xR|B��uGv${n�G{£ª�~-�G{�uGvBx�uÂx
u�v${n~-�G�w~Rªc¡£~-|$uM¤�|$�$~-�By:�A{p¡�¤¢�$xRzA¤�}�¤¢uG�w���ByMu5u£xR�	{�xe�O¤ {n�G{n|$u:ª�~-�G� ª±��~-�?uGvBx�u
ª�~-���O¤¢yG¡£�G{nuG{�yM�$yMuG{n�'yn§

í�ª�{n����~O���$y1xRzB~-�$u:ª��$uG�$�G{h�G{pyM{pxR�£¡£vZ§ZtZ�A~^|$~-u5yM{n{³���B¡£v^|${n{p�Ëª�~-�5xJ}�~-u
~�ªVxO�$�O¤¯u�¤¯~O|Bxr}E��~O�G� uG���-¤�|$� u�~k{pyMu�xRzA}�¤¢yMv���vA¤¢¡£v�Ux�uGv${n�UxRuM¤¢¡nxr}Ey�uG�G�B¡£uG�$�G{
¤¢yhuGv${wë£�M¤��-v$u�î�ª±~-���Uxr}�¤�ÉpxRuM¤�~-|'~Rªc¡£~-|$uM¤�|$�$~-�By:yM�	�zB~R}gyM�$yMuG{n�'yn§ Ì ~-��{nuM¤���{py

�a� F:QRBªS=N\W:BCDGHC@`S(DCQRNPW�YeHC>/BG@:J7>/B�DCF`_VDnDCF:>ABGY`_PS=>|QsBnWeNPHCJ¬_&O��&>Pu r3us�:_|J7>IDCHCQ£S�BCY3_PS=>Pu



ì�¤�}�zB{n�Gu�yM�Bx-¡£{pyh�J¤�}�}gz8{/u�v${�zB{pyMuh��~$�A{£}×Ç$xR|B�¾~-uGv${n�³u�¤¯�{py³¡£~-|$|${p¡£uG{p���{nuG´
��¤�¡VyM�Bx-¡£{py5~O�5ÍB|A¤�uG{n´P�O¤���{n|ByÀ¤¢~O|Bxr} é �B¡�}�¤¢�A{pxR| yM�Bx-¡£{pyn§5¨JvA¤¢y¹¤¢y³xR|Bx·}¯~O�-~-�By5u�~�O¤¢yG¡£��{nuG{Ây��	��z8~R}EyM�$yMuG{n�UyÄÇZ��vA¤¢¡£v�xR��{UyM~-��{nu�¤¯�{py(xOyGyM�$��{p��u�~ zB{k�A{nuG{n�G´
�¾¤¯|A¤¢yMu�¤�¡VxR|B�^~-u�v${n�cuM¤���{py«|$~-|B�A{nuG{n���w¤�|A¤�y�uM¤¢¡RÇ®y�~-��{nuM¤���{py:x-yGyM�$�{p�^uG~�vBx�¬	{
x(ÍB|A¤¯u�{(|$�$�zB{n�J~Rª5uG�	�8{pynÇ$~-u�v${n��uM¤���{py9xU�A{n|$�$��{n�£xRzA}���¤�|AÍB|A¤�uG{�|$�$��z8{n�pÇ
x�|B��yM~^ª�~-�Gu�vZ§ÈìV~-�J{n¬-{n�pÇrt5�A~(xR|$uM¤¢¡�¤��BxRuG{9yÀ¤��-|A¤�Íg¡nxR|$u³�G{py�{pxR��¡£ve¤�|U~-u�v${n�ExR�G´
{pxOynÇA¤�|B¡�}��B�A¤�|B� ¡£~-|$u�¤¯|$�$~O�By³�A|$~-�J}�{p�A�-{e�G{n�$�G{pyM{n|$u£xRuM¤�~-| xR|B�+xR| {£Æ$�BxR|B�A{p�
u�v${n~-�G�'~RªÈ¡£~-���$�$u£xRzA¤�}¥¤�uG� x�|B�k�A{p¡�¤��$x�zA¤¥}�¤¢uG�	§

xA}PxAy{x|�o'�xA�
í9�G|$v${£¤�� Ç §J��äpåAðAäR¦�§ ���n½AÞ-�J�¼Ô	�¢» �¼»	àO§¿°h{n�G�A{£}�{n�	Ç ç íwÒ |A¤�¬	{n�£yÀ¤�uG��~Rª

ç x·}¥¤�ª�~-�G|A¤¢x �G{pyGyÄ§
°¹}��$� Ç	â5§A�£äpå:�-åA¦£§ ���r��½	�M�Ä�³�-»UÞw�¼Ô	�n�O���9� �n�-�|�g½A��Þ-���¼�-»'Þ-»B�e�n�-�|�g��� �¼���

�:±r�p�k�¼Ô	���G�nÞO� � �-�kÞ-»�Þ-�n�n�¢����Þ-�������¼»	à � {n�8~-�GuUÅV~B§I¨ ´C�-åR´ æ-á®¦
°h{n�G�A{£}�{n�	Ç ç íwÒ$tP|$uG{n��|BxRuM¤�~-|Bxr} ç ~-��$�$uG{n� Ì ¡�¤¯{n|B¡£{tP|ByMuM¤�uG�$u�{-§

°¹}��$� Ç5â5§�Ç Ì v$�$zZÇZãD§�Ç Ì �Ux·}¯{-Ç Ì §:��äpå:�e�A¦�§ Ñ |�x'uGv${n~-��� ~Rª�¡£~-���$�$u�xR´
uM¤�~-|Ix�|B��¡£~-���A}�{£Æ	¤�uG��~-¬-{n��u�v${U�G{px·}�|$�$�zB{n��ynÒ�Å ¡£~-���A}�{nuG{n|${py�ynÇ
�G{p¡£�$�£yÀ¤�¬	{Ëª±�$|B¡£uM¤�~-|By^x�|B�k�$|A¤�¬	{n�£yGxr}c�UxO¡£vA¤¯|${pyÄ§ Ô	� ½A�¢���p���¼»�� �¼Ô	�
�w�p�£�¢�nÞ-» Þ-�¼Ô	�r�(ÞO���¢�nÞ-� �·�r�¢�r��� ÇZäcÌ æÃ§

°h�B¡£vA}�{n�pÇ §V� é �1§�¦£§���ärå-á-áA¦�§ ß³Ô	�¼���R�����BÔ	�¼�nÞ-� ���¼���¢»AàR� � ßE�r�¢�G�£�p§�Å�{n�
~-�G�1Ç®Å Ò¡�9~-¬-{n�p§

ç v$�$��¡£vA}¢xR|B�1Ç § Ì §-�£äpå:�-æA¦£§ �r½	�G���BÔ	�¼�¥�����c�8Ô	� � ÞO�G�/Þe½	»8� ÓJ�n�9���r�¢�r»B�£�
� �¼Ô	�w�w�¢»8�RÕG�n�GÞ-�¼»B§ ç xR��z$��¤��A�O{-Ç	ã+í(Ò8ã tM¨ ��{pyGyn§

�9�G{n�Oª±�ByÄÇcìe§Zâ5§:��äpåAðRåA¦�§ Ô	ÞO�^�n�-�|�g½	���r�G�w�nÞ-»�Ê �h�-� ÔA�U���¼�(�¼�¼��� Þ-��Õ
��� ÓE�r�¢Þ-�h�¢»8���p�¼���¥àO�p»B�£�e�P�G{n¬1§'{p�1§�¦�§ ÅV{n� ~-�G�1ÇcÅ Ò:ì/xR���B{n� ~-��§

~A~$�A�UxR|ZÇcÅe§:��äpåOæ-æA¦�§ Ô	���n���£½	�r��½	�G�'� Þc�:�B�nÞ-�MÞ-»8���Ë� |B��{p�1§¯¦�§�tÀ|B�O¤�´
xR|Bx��B~R}�¤¢ynÇ8t\ÅeÒB°h~-z$zByM´Pã+{n�G�M¤�}�}P§

~A~$�A�UxR|ZÇBÅe§Z�£äpå-æ:�A¦£§ Þ-»	àO½	ÞpàO�n�^� ÞO��� »+Þc�:�g�G�RÞ-�ÄÔÂ���kÞk�¼ÔA�n�-����
�n�R�����O� �n§ZtÀ|B�O¤¢xR|BxR�B~�}¥¤�ynÇBtMÅ�Ò1°h~-z$zByM´Pã+{n�G�M¤�}�}P§

��{n�-~-�G�AÇ §câ5§¹� é �1§¯¦�§'��äpå:�®ð-¦�§ Ô	� �O�G� �n�-�|�BÞ-»$�¼�-»�����¼Ô	�k�w�¼»B�-§
Ñ ÆAª±~O���1Ç ÛwÒ Ñ Æ	ª�~-��� |A¤�¬	{n�£yÀ¤�uG� ��{pyGyn§

ì9xR�ByG�A~-� Ç5ÊJ§:��äpåOáAð-¦�§ �p�9�¼Ô	�n�-�£�'� ~Ov$| §:í9�$�UxR|$| xr}P§�Ç5¨:��xR|ByÄ§�¦�§
ÅV{n� ~O�G�gÇ$Å Ò ç v${£}¢yM{px$§



tPvB�A{-Ç��w§Ë��äpåAðOð-¦�§ �B�p�£�¢�w�r»B��Þ-���BÔA�p»B�O�(�r»B�-���nà-� »��¼»B���G�r�-½	�r���¢�O»B§
ÅV{n� ~O�G�gÇ$Å Ò ç xR�$�M¤¢¡£~-�G| °h~A~-�$ynÇ § § �$uG|BxR�?9 y Ì ~-|Byn§

tPvB�A{-Ç3�w§-�£äpå:�-æA¦£§ �-»$�n� ½A�p»8�G�n�³� �8Ô	�p»8�-�w�p»B�O�¥�nàO�·§1íV}�zBxR|$�	ÇRÅ Ò Ì u�xRuG{
|A¤�¬	{n��y\¤¯u���~Rª³Å�{n� ~-�G� �G{pyGyn§

âZxR�A~ Ç §J�£äpå:�:�A¦£§í yM�$�-�O{pyMuM¤�~-|Dª�~-��x+}�¤¯|$�O�A¤�y�uM¤±¡ny'�J¤�uGv�¡£~-|$|${p¡£uM¤�~-|$´
¤¢yMueª�~-�$|B�$xRuM¤�~-|Byn§ÖtP|��w§c¨:~O�$�G{nuGÉn�A�	Ç §:ìJ¤�|$uG~O|�xR|B�¨^§ Ì {M©\|$~O�/yM�O¤
� é �$yn§�¦�Ç�ßE�G�R�G�£�G�-�¼»	à��¾� �¼Ô	� �-»8»B�n�p���¼�-»8����� �R�-�r� � ½A�w�(�r�
�nÔ	�R�-�A�P�$�Z§5ï äcÌ®ï$ä ¦�§ Ì xR| ã�xRuG{n~BÇ ç íwÒ	ã+~-�G�	x�|UÛ^xR�Aª��UxR|$| �$z$´
}�¤¢yMv${n��yn§

â1v${n¬O¤�|$|${-Ç §���äråAð ¦�§ Þ����¼���g���¼»B�r�M�1�¥�Ä� � �g�¼Þ-»B� �-�£���¥�g��Þ-�R�¼»	àO§�Å�{n�
~-�G�1Ç®Å Ò¡�9~-¬-{n�p§

ã�x-¡nâ1{n|$|BxR|ZÇ5°9§ §5��äpåe�Að·xA¦�§w¨:{p¡£v$|$~R}�~-�-�A´¼¤�|B�A{n�B{n|B�A{n|$uw�A{pyÀ¤��-|�~�ªE|${n�$´
�G~$¡£~-���$�$u�{n��ynÒ�¨Jv${ �$|A¤�¬A{n��yGxr}9ÍB{£}¢��¡£~O���$�$uG{n�p§�tÀ| ãD§ ç xR�B�O¤�}¥}
ç §$°h�$uM}�{n�9� é �$yÄ§�¦�Ç$ßJ�G�R�������-�¼»	àr� �¼�G�n� »B���r��»8Þ-���¢�O»BÞ-� �-» �p��Õ
�r»B�n�w�-» �p½A�GÞ-� �r� �-� ��� ~R}P§(ïÃÇ1�$�Z§�ï-å\Ì å®¦�§�ÅV{n� ~O�G�gÇ1Å Ò
tÀ|ByMuM¤�uG�$uG{e~Rª é }�{p¡£uG�M¤¢¡nxr}³xR|B� é }�{p¡£uG�G~O|A¤�¡ é |$�R¤�|${n{n��yÄ§

ã�x-¡nâ1{n|$|BxR|ZÇZ°9§ §Z��ärå:�Aðpz1¦�§ �¢�r�¥�'�n�-�|�g½A��Þ-���¼�-»Þ-»8�k»B�-»]�g�G�c�$�R���¼���¼�-»BÞ-�
»B� ���n�pà-�� {n�8~-�GuUÅV~B§DÅ Ì á ´C�Aðp´ ¦�§�ã+~-|$uG{n�G{n�-Ç ç í(ÒhÅ/xR¬-xÄ}~	yMuG�-�£x·�A�Bx�uG{ Ì ¡£v$~A~R}PÇ ç ~-���$�$u�{n� Ì ¡�¤�{n|B¡£{Ï�9{n�Bx��GuG��{n|$up§

ã�x-¡nâ1{n|$|BxR|ZÇJ°9§ §J�£äpå:�:�-x®¦�§¿âº~-�R¤¢¡'ª�~-�wuGv${k|${n�aí9t�§:tP| §³ìe§5ÊB{nu�Én{n�
� é �1§�¦�Ç �G�B���n�¼�5� Þ-�£��� ÓJ�p�¼Þ-�A�¢»8���p�¼�¥��à-�r»B�£�Z�À�$�Z§Eäræ-ï\Ìgäpå ¦�§��9~-���A�G{p¡£v$unÇ
ìV~R}�}¢xR|B�1ÒEÛV}��$��{n�Jí^¡nx-�A{n�w¤¢¡ �$zA}�¤�y�v${n��yn§

ã�x-¡nâ1{n|$|BxR|ZÇ9°9§ §V��äpå:�:��z1¦�§IÊ«¤�{£}¢��¡£~O���$�$u�xRuM¤�~-|ZÒ+í!��~®�A{£}^~Rª^�Ux-yM´
yÀ¤�¬A{£}��k�BxR��xr}�}�{£}¹¡£~O���$�$u�xRuM¤�~-|Ö¤�| {£}�{p¡£uG�G~-|A¤¢¡RÇ1~-�$u�¤�¡nx·}×Ç8��~R}�{p¡£�A}¢xR��xR|B�
zA¤�~R}�~-�R¤¢¡nxr}^yM�®y�uG{n�Uyn§ é Æ$uG{n|B�A{p��xRzBy�uG��x-¡£u9¤�|�ßE���p�£�G���O�¢»Aàr�(��g���¼»	à �R�|�B�R���¼½A��Ë�ßEÞ-�GÞO�¢���p� �R�-�r� �'� »B���r�¢����à-�r»B�£� � Þ-»
�¥� �O���B�-»8�p»8�¼� Ô	�¢» � ÞR�n� �P�$�Z§�ä\� ÌgäP�OïA¦G§ Ì u�xR|Aª�~-���1Ç ç í(Òí9��{n�M¤¢¡nxR|+í²yGy�~®¡�¤¢xRuM¤�~-|Öª±~O��í/��uM¤�Íg¡�¤�x·}ctP|$uG{£}�}�¤��-{n|B¡£{-§

ã�x-¡nâ1{n|$|BxR|ZÇh°/§ §h��äpå:�Oå-xA¦�§ �O»B���¼»B½A�-½-�'�n�-�|�g½	��ÞO���¢�-» Þ �¼»-à �wÞR�£Õ
�n�^±r�¥�BÞ-�GÞ-�¼���p�������û�n�p�£�¢�-½O�n�¥��� {n�8~-�Gu ÅV~B§ ç Ì ´C�-åR´C�-ï®¦�§?Û9|$~RÆ$¬-¤�}�}�{-Ç
¨�ÅeÒ |A¤�¬	{n��y\¤¯u���~Rª³¨:{n|$|${pyGyM{n{-Ç��9{n�BxR�GuG��{n|$uh~Rª ç ~-���$�$uG{n� Ì ¡�¤¯{n|B¡£{-§íV}¢yM~BÇA�B~	y�uG{n�³�$�G{py�{n|$u�xRuM¤�~-|ZÇ ��� �¥ÞO�(��� Þ-���¼�-»BÞO� ÞA�G�-�MÞ-���-�£� �p»$Õ
���r� �-� �-»B���¼»B�£Þ-� ��½A�-�¼�n� �¼Ô »B»B½AÞ-� »B���p�£»BÞO���¢�-»8Þ-� �O» �p�G�r»$���
�(�r�Pà-�r»B� �O���1½	��Þ-���¼�-»ØËEâ1~	yJíV}¢xR��~	ynÇ8Å/ãD§

ã�x-¡nâ1{n|$|BxR|ZÇ5°9§ §:��ärå:�-åRz1¦�§ Ñ �$uM}�¤¯|${'~Rª�xkuGv${n~-��� ~RªJ�Ux-yGyÀ¤�¬A{£}�� �BxR��x·}¯´
}�{£}²xR|Bx·}¯~O��¡£~-���$�$u�x�uM¤�~-|Z§Dí/zByMu���x-¡£ue¤�|�ßE���p�£���G�O�¢»AàR�



»8���p�£»BÞ-���¼�-»8Þ-� �-�¼»B� �-» �r�G�p»8�G�k�-» �r½	��Þ-� �r� �-� �k� ~�} Ç³�Z§
á-åOæA¦�§�ÅV{n� ~-�G�1ÇBÅ Ò8tP|By�uM¤�uG�$uG{w~Rª é }�{p¡£uG��¤�¡nx·}ExR|B� é }¯{p¡£u��G~-|A¤¢¡ é |$´�R¤�|${n{n��yÄ§(Ê8~-�Jª��A}�}³uG{£Æ$u�yM{n{ {n�B~-��u�Å�~B§ ç Ì ´C�-åR´C� ÇgÛ9|$~RÆ$¬O¤¥}�}�{-Çc¨VÅ�Ò|A¤�¬	{n��y\¤¯u���~Rª³¨:{n|$|${pyGyM{n{-Ç¡�9{n�BxR��uG��{n|$u³~�ª ç ~O���$�$uG{n� Ì ¡�¤�{n|B¡£{-§

ã�x-¡nâ1{n|$|BxR|ZÇZ°9§ §«��äpå-å xA¦�§ �¼�p���k�n�-�|�g½A��Þ-���¼�-» �¼Ô	�n�-���p���¼��Þ-� �GÞ-�w�nÕ
�-� �-���wÞR�£�n�^±r�p�����BÞ-�GÞ-���¥�r�BÞ-»8Þ-���nà��n�-�|�g½A��Þ-���¼�-» �BÞ-�£�¼� � {n´

�8~-�Gu(ÅV~B§ ç Ì ´På ´Gä ¦�§'Û9|$~RÆ$¬-¤�}�}�{-Ç³¨�ÅeÒ |A¤¯¬A{n��yÀ¤�uG�+~Rª/¨:{n|$|${pyGyM{n{-Ç
�9{n�BxR��uG��{n|$u³~�ª ç ~O���$�$uG{n� Ì ¡�¤�{n|B¡£{-§

ã�x-¡nâ1{n|$|BxR|ZÇZ°9§ §:��äpåOå$äpxA¦�§ ÞA���-�e�G�=�1�\�Ä���r»$��Þ-���¼�-»$�^� �C�BÞ-���¼�-���r���B�-�MÞ-�
±r���n½	ÞO�5�¢�wÞpàO�n�^� {n�8~-�Gu�ÅV~B§ ç Ì ´På$än´Gä ¦�§9Û9|$~RÆ®¬O¤�}�}¯{-Ç:¨�ÅeÒ |A¤�¬	{n�G´
yÀ¤�uG�'~RªE¨:{n|$|${pyGy�{n{-Ç ç ~-���$�$u�{n� Ì ¡�¤�{n|B¡£{X�9{n�BxR��uG��{n|$up§5íV}¢yM~kyM�$z$�w¤�uG´uG{p�ª�~-���$�$zA}�¤¢¡nxRuM¤�~-|Z§

ã�x-¡nâ1{n|$|BxR|ZÇ5°9§ §5��äpåOå$änz1¦�§ ÔAÞ-�GÞ-�r���p�£���n���¢�Ä�(� �n�-»B»8���n���¼�-»B���n� »B� � Õ
�n�pàO���G�=�g���n���r»B��Þ-���¼�-»D� {n�8~-�Gu ÅV~B§ ç Ì ´På$än´Gä ðO¦�§ Û9|$~RÆ$¬O¤¥}�}�{-Ç/¨VÅ�Ò|A¤�¬	{n��y\¤¯u��~Rª�¨:{n|$|${pyGyM{n{-Ç ç ~-���$�$uG{n� Ì ¡�¤¯{n|B¡£{��9{n�BxR��uG��{n|$up§�í�}¢yM~yM�$z$�¾¤¯u�uG{p�'ª�~-���$�$zA}�¤¢¡nxRuM¤�~-|Z§

ã�xR�G�G~O��Ç$íw§ §:��ärå-æ-åA¦�§ Ô	���g�GÞO�p���¼�nÞ-�c�¼ÔA�n�-�����n� Ô	�'��� �UÞO»B� �-� �
½A��� � �¢»8§cÅV{n� ~O�G�gÇ$Å Ò8°ExOyÀ¤¢¡^°³~A~-�$yn§

ã�¡nÊ1xR�M}¢xR|B�1Ç��w§Z� é �1§�¦�§Ë��äpå:�AðO¦�§ ÔA� �-�G�k�n�-�|�BÞ-»8���-»���� Þ-»8�¢�wÞ-�¹���nÕ
Ô	Þe±p�¼�-��§ Ñ ÆAª±~-�£�1Ç ÛwÒ Ñ Æ	ª�~-��� |A¤�¬	{n��y\¤¯u�� �G{py�yn§

ã+~	~O�G{-Ç-¨^§ Ñ §A��ärå-æ ¦�§ ���p�w�p»8��Þ-���Jà-�r»B�r�GÞ-�-���c�B�-���nà-�R§ é |$�R}�{n��~	~$� ç }¥¤ ynÇÅ Ò �G{n|$uM¤¢¡£{n´Pì/x·}¥}P§
ã+~-�G�M¤¢ynÇ8¶�§Z� é �1§�¦�§e��ärå:�$äR¦�§ Ô	� �(�r���¼�nÞ-»ÖÔ	�p�£�¢��Þrà-�'�-�¢�r���¢�O»BÞ-�£�k� �¼Ô	�

»	à-������Ô'�¥ÞO»	à-½AÞpàO�p§³°h~	yMu�~-|ZÇ$ã íwÒBìV~-�$�-v$uG~O|UãÖ¤ ¤¯| ç ~-���Bx�|$�	§
Å9xr}�¤¯�~-¬gÇ § §1�£äpå:�$äR¦£§ »k�¼Ô	��¥Þ®���R���¼»B�¼ÔO�²� ��Þ-»Aà-½AÞpà-� �wÞ-�¼ÔA�p�wÞ-����Õ

�r�¢Þ-»�Ê � �O½	�£»B�r��� § Ñ § ç ~R}�~$�A|$�	Ç é �1§�¦�§ vA¤�}�xO�A{£}¢�$vA¤±x$Ç í(ÒÄt Ì t �G{pyGyÄ§

ÅV{n���	u£yM�-¤�¤PÇ § §�Ç Ì uG{n�BxR|$~-¬1Ç § §5��äpåe�-åA¦�§ ½	ÞO�¥�¼��Þ-����±p�+�¼Ô	�n�-�£�k�
�-� �r�G�p»8���¢Þ-�1� ½	Þ-���¼�-»Ã��§:Å�{n� ~-�G�1Ç$Å Ò¡�9~-¬-{n�r§

��¤¯z$�£xR� Ç1Ûw§Bì�§º��äpå-å$ä�¦�§ �GÞ-�¼» Þ-»8�l�B�p�M���(�g���¼�-» �-���-»8�-�w�UÞ-»8�'�����£½A�nÕ
��½A�G�w�¢»ËÓÈàO½	�GÞO�:�1�G�R���Ä�G���¼»-à-§:ìJ¤�}�}¢yG�$xr}¢{-Ò�â«xR���G{n|B¡£{ é �M}�zBxR�$�+§

��¤¯z$�£xR� ÇcÛw§:ì�§:�£äpå-å ¦£§�°h��xr¤�|�xR|B��u�v${¾y�uG�G�B¡£uG�$�G{~RªE|BxR����xRuM¤�¬A{-§�¨JvA¤¢y
¬A~R}��$��{-§

Ì v${n�BxR���1Ç §³Åe§h��äpå:� ¦�§ã+�A}�uM¤¢�O¤¯�{n|ByÀ¤¢~-|Bxr}�yG¡nxr}�¤�|$�BÇhuG�G{n{n´¼ÍBuGu�¤¯|$�8ÇExR|B�
¡�}��ByMuG{n��¤¯|$�8§ �p�¼�p»B�n� ÇBï-å Ì$ï-å:�$§



Ì v${n�$v${n���1Ç §ZãD§«��äpåAðj�A¦�§^ãÖ¤�¡£��~®¡�¤���¡£�A¤�u�yË¤�|uGv${�|${n��¬	~-�By9yM�$yMuG{n� § �p��Õ
�r»B��� ÓE� �w�p�£�¢�nÞO» ÇBå Ì1ä ï$§

Ì v${n�$v${n���1Ç §ÈãD§¹��äpå:�:�®¦�§ �p½A�G�A�n�¢�O�¥�nàO�'� |B��{p�1§�¦�§�ÅV{n� ~-���gÇ5Å Ò
Ñ ÆAª±~O��� |A¤�¬A{n��yÀ¤�uG� �G{pyGyn§

Ì u�xR|$|${nu�upÇ$ã�§Ã��äpå-å ¦�§ ´��Ux-¡£vA¤�|${pyJxR|B�'uGv${9vBxr}�uM¤�|$���$�G~OzA}¯{n�+Ò³°h�A¤¥}¢�O¤¢|$�
x�y��$�B{n�G´P¨:�$�M¤�|$�'�Ux-¡£vA¤�|${-§ �-�£�(ÞO� �G�Ã�£�n�¼�^� �-�|�g½A���¢»Aà ÇBï-ï$ä�Ì
ï ä-§

{n��|$~-|ZÇ-ãD§k�w§O��äpå-æ ¦�§ Ô	�ª�B���R�ÄÔ	�-���nà-�9� �B�p�M�£�=�g���¼�-»B§1°Jxr}�uM¤���~-�G{-ÇAã��wÒ
{n|$�-�A¤�| °³~A~-�$yn§


