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First-order Fold
(NOT directly normalizable)

written with 

Zero-replacement functions

Second-order

Fold

with
Normalization

Second

Promotion

Algorithm

Order

Theorem

AG
(pure synthesized)

Higher
Order

Same

Deforestation

Effects

F
G
-1 Elimination

of copy rules

AG
(where constructors

appear directly in

semantic rules)

Equivalent

Equivalent

Transformation

to higher-order

S1 AG
(with constructors

possibly hidden

in semantic rules)

Normalized Second-order Fold

CompositionDescriptional

Resulting AG

??

?

?

.*o�tv{f��h)���pÌ�4Âsvgih���h�rÅz¥x�oqsvnf|#zunf�"x¦��zunf|~¯Rsu��g±z¥x¦o�svnf|#��h�xC²Xh%h�n�¯Rsvrq�p|!zunf���yl

Ã³xYx�c�{f|X|~h%h�g±|¤oqn�x�h%��h�|~x�oqnft�x¦s0|Çx¦{f�p}(x¦cfh!��sv|�|~oq�fr�h#x¦�¦z¥nf|���sv|�o¬x¦o�svn)su¯�x¦cfh����0x��¦zunp|~¯Rsv�~g�z¥x�oqsvn�x�s�x¦cfh
�ylÄ¯Rsv��g±zur�oq|�g
¶�7Ðsu��h0�f��h�w%o�|�h%r¬}v§]oqn"x�cfh�w%zu|�h�su¯ �*�+	������K� §Uo�|do�x!��sv|�|~oq�fr�h�x¦s±zu{px¦sug�z¥x�oqw%zurqr¬})x¦�¦z¥nf|~¯Rsv�~g
x¦cfh
nUzuo¬vh��yl su¯^.*oqtp¶Á�5jµoqn�x�s=x�cfh
nUz¥x¦{p�¦zur#�yl s¥¯^.*o�tf¶#� + � bdcfoq|¹c�}9�®s¥x¦cfh�x¦oqw%zur#x¦��zunf|Ç¯Rsv��g±z¥x¦o�svn
²Ásu{frq�±�®hyw%svgi��sv|�h��±su¯Ô§�¼U�~|~x%§pz0|~x�h%��|~oqgioqrÅz¥��x¦s0x¦cph ����x��¦zunf|Ç¯Rsv��g±z¥x�oqsvn¹zunp�Õ§Â|~h%w�svnf�fr¬}v§ÂzunQ/Coqn�vh���|�h�0
x¦��zunf|~¯Rsu��g±z¥x¦o�svnµsu¯¤x¦cph)��h%|~{fr�x�oqnft"cpoqtvcfh��Ç°³sv���fh��A�yl»o�n�x¦s�z�¼U�~|~x~°³sv���ph%���yl)¶Ebdcfh�|�h¹x¦�¦z¥nf|~¯Rsv�~g�z�x¦oqsunf|
zu��h!�fh��foqw�x¦h��±²!o�x�c¹�Uzu|�cph%��z¥����s�²!|Goqn�.*o�tf¶f��� [ �%¶���vh%n±o�¯ � �¿w%zunfnfsuxGw�{f���~h%n�x¦r¬}¹�f��s9w%h�|�|Gcfoqtvcph%�Ç°³sv���ph%�
�yl0|�§�|~{fw�c;z¥n¾h´ºÂx�h%nf|~oqsvn¾w%sv{prq�=�®h¹o�nf|��fo���h�� ¯R�~svg x�cfh¹|�h%w�svnf�Â°³sv���ph%���f��svgisux�oqsvn/gih�x�cfsÂ�/²!o¬x¦c=x¦cfh
|¦zugih0��h�|~x¦�~oqw�x¦oqsunf|�È7Í�h%��s¹�~h%�frqzuw%h�g±h�n�x!¯R{fnpw�x¦o�svnf|¦Ë�¶

	 �
	 � ��� � %������7� -7�#' �  � (��+������
 h�xY{f|*��h%w%zurqr�x�cUz¥x*x�cfh#nUz�x¦{f��zurÂ�p��svtv��zugig±o�nft!|~xC}9rqh¥§�oqn�x�cfh#�yl ¯Rsv��g±zur�oq|�g
§�{f|~h%|Yoqnpcfh%�~o�x¦h���z¥x~x¦�~oq�f{px�h%|
oqnf|Çx¦h%zu�µsu¯¤cfo�tvcfh��Ç°Csu���fh��3|~h%g±zun�x¦oqw���{fr�h%|�¶AÃCn�¯7zuw�x�§�x¦cfh�nfsux¦o�svnf|3su¯Y|~}9n�x¦cph%|�o�Í%h��Îzunp�µoqnfcph%��o¬x¦h��µz¥x~x¦��oß°
h ��ikjmlon 2`���`r�u8��rts�pmj`l_y�s��_�5�br�u�pmr"u�n�u{|
�"nqz��mr lo}Ku�sxn s�|`}�p�zxn"n�l5~m�_u)� �K���mr"uavqzxr��3}Kl_r"u�y�"l5zx|`n��x~m�m�kl5�wn�j`z��m�o}�|mz�� ~�u'y1zx|`n�l5�

}Ku�r�uU}^s�n ��l_��l5|m�3}Ku!2`|ml5��ux�mpmr"z���u{|�r�uUn��`�>�tn{�

�w� |��x���x�
�



�K9 � ���"���%� � ������������� � « �"��� 	 
 ������ ��� ��� ªÏª ��� � �������������� �������M� � ������ 
��

rqh�x È7|~|%§Òcfc]Ë � È7�~h�vh���|~h � ��h�vh%�~|�h�Ë(ÈÏº®§ �3o�r §Òcfc]Ë
oqn |�|

²!cfh%�~h�x�cfh0�f��s¥¼Urqh�su¯#È7�~h�uh%��|~h � ��h�vh%�~|�h�Ë!o�|%Ì
j � � � j f � ��j � � � j f � &_j��	�+8 
 � p(f 8-) f � 7 
 � p�f 8-) � f 7 
 � p�f 890 u & f�f � 
 � p�f 8-) � � � 
 � p�f 890

²!o�x�c�x�cfh�¯Rsvrqr�s�²!oqnft�|~h%g±zun�x¦o�w���{fr�h%|%Ì
�� � ���

��� J � : � � � � v�� ÌYcfc�� � v�� ��� � È7|~c�7 � v�� Ë
��� J � : �_��� � v�� ÌY|�|3� � v�� ��� � ÈRcf|37 � v�� Ë

!#"�$'& ��� (��* &%+
��,.- @ ��: � � 	 � v 721 ÌY|�c�7 � v 721 ��� � ÈR|�c�7 / 0 B 7 Ë��,.- @ ��: � � � / 0 B 7 ÌYcfc�� / 0 B 7 � È��¸ÈIzÂ§ cfcUË�¶ �Ásvnf|�È7zp§Òcfc]Ë�Ë�ÈIzÂ§ cfc � � v 721 Ë��,.- @ ��: �-� 	 � v 721 ÌYcf|37 � v 721 ��� � ÈRcf|37 / 0 B 7 Ë��,.- @ ��: �_��� /%0 B 7 ÌY|�|3�

/ 0 B 7 ��� � ÈR|�|�� � v 721 Ë

.*oqtu{f��h)�5�9ÌYbdcfh0�yl ��h%|~{fr�x�oqnft�¯R�~svg»x�cfh�� � su¯ �*�+	����*�K� ²!o�x�c
o¬x¦|~h%r�¯

�f{px�h%|dzu�~hyx�cfhA�fzu|�o�w3w�svnfw%h��px#s¥¯Õx¦cfh3�yl ¯Rsv��g±zurqo�|�g
§uo�n�x���s9�f{fw�h%���~oqtvc�x¤¯R��svg x�cfhA��h%tuoqnfnfo�nft$25W�n�{U�X9 6 ¶
bdcfh�}
z¥rqrqs�²Éx¦s¹�fh�|�w���oq��h��®sux�c"x¦sv�Â°³�fs�²!n�z¥nf���®sux~x¦svg)°C{p�"w%svgi�f{px¦z¥x¦o�svnf|%¶

49oqnfw�h�� �;²#zu|Y�ph�¼Unfh��±sun)w%rÅz¥|�|�o�w�zur9�yl�|%§v²!cfo�w�ci{p|�hd��sux¦c)|Ç}Ân�x�cfh%|~oqÍ%h���zunp�)oqnfcfh���o¬x¦h%��z¥x�x���oq�p{px¦h�|%§
o�x?²Xsv�~·9|0z¥|?²Áh�rqr*sun¾z¥n�}��yl.x�cUzun/svn 4 � �yl�|%¶ .]su�Aoqnp|~x�z¥nfw%h¥§ � � �poq��h�w�x�r�}
²Ásv�~·�|�svnµx¦cfh)nfz¥x¦{f��zur
�ylÄ¯Rsv��g»su¯ ���+	����*�K� §px�cfh0svnfh0oqn<.*o�tf¶E� + §p²!o�x�c�oqnfcfh���o¬x¦h%�
z¥x~x¦�~oq�f{px�h%|�¶

�ys�²Æ²Áh�²!o�rqrd�f�~h%|~h%n�x�svnfr¬}Êx¦cfhÐ��h%|~{fr�x�su¯ � � svn¿x¦cfh ���+	����*�K� M �*�+	����*�K� M > ONO h�ºpzugi�frqh¥§#²!o�x¦cpsv{px
tvo�9o�nftÐ�ph�x�z¥oqrq|�sunÎcfs�² o¬x�o�|�su�px�zuo�nfh%�E¶�ÃCnÎ¯7zuw�x�§²!o�x�c¾o�nfcfh%�~o�x�h%�¾z¥x�x���oq�p{px¦h�|%§�x�cfhi�Uzu|�o�w±o��fh�z�su¯ � �
��h�g�zuo�nf|#x¦cph��p��s��~h�w�x¦o�svn�su¯�|�h%g±zun�x¦o�w���{fr�h%|�¶

.�oqtf¶��5�¹�f��h�|�h�n�x�|?x¦cfh(�yl.�~h%|�{pr�x¦o�nft¹¯R��svgÆx¦cph�zu�f�prqoqw%z¥x¦o�svn
su¯ � � x¦s �*�+	������K� � �*�+	������K� ¶yÃCn�x�cfoq|
h�ºpzugi�frqh¥§�x¦cfh��f��su¼frqh��prÅz�}9|)zun;o�g±��sv�~x¦zun�x(�~svrqh¥¶�bdcfh"�~h%|~{fr�x�oqnft�¯R{pnfw�x�oqsvnÎx¦zu·uh�|�x¦cf�~h%h"z¥��tv{fgih%n�x�|%Ì
x¦cfh¹�~sÂsux�z¥��tv{fgih%n�x±ÈÏx¦cfh¹rqo�|~x�ËAzunf�/xC²XsÐo�nfcfh%�~o�x�h%� z¥x�x���o��f{px¦h�|iÈ f � zunp� � f Ë�¶¹Ã³x0�~h�x¦{p��nf|0xC²Ás
��h�|�{fr¬x¦|
²!cfoqw�c¾zu�~h�x¦cfh�xC²XsÐ|Ç}9n�x�cfh%|~oqÍ�h%�;z�x�x¦�~oq�f{Âx¦h%| ftf zunf� � � ¶�bdcfh¹nfsux�oqsvnµs¥¯Á�f�~su¼Ur�h�oq|�nfs¥x�|�{ iw�oqh%n�x0x¦s
w%svgi�fr�h�x¦r¬}��fh�¼Unph!x�cfh#¼UnUz¥rp�yl)¶uÃCn)¯7zuw�x%§vx¦cfhdw%zurqr�x¦s?x�cfoq|*�yl zur�|�s��fh�¼Unfh%|Yx�cfhd�fh%��h%np�fh%nfw�oqh�|G��h�xC²Xh%h�n
x¦cfh!z¥��tv{fgih%n�x�|¤zunf��x¦cphd��h%|~{fr�x�|%¶'.Usv��oqnf|Çx�zunpw%hu§vx�cfh � f z¥��tv{fgih%n�xY�ph%��h%nf�f|¤svn�x�cfh � � �~h%|�{pr�x�¶���vh%nio�¯
x¦cfo�|Y�f��s¥¼Urqh#npsux¦o�svn)zunf�)x�cfoq|Yw%zurqrÂnfsux�z�x¦oqsun)zu��hdnpsuxYw%rqzu|�|~oqw%zurpo�n�x¦cfhd�yl\¯Rsu��g±zurqo�|�g
§uzunp�)nfsuxY¯Rsv�~g�zur�r�}
�fh�¼fnfh%�Ðcfh%�~hu§U²Áh0cfsu�®h�x¦cfz¥xdx¦cfh0�~h�zu�fh��d²!oqrqr®h�zu|~oqr¬}�{fnf�ph%��|Çx�zunp�Ð²!cUz¥x!²Xh0g±h%zunÕ¶

�ysux¦o�w%hAx�cUz¥xdx�cfh��Uzu|~oqw � �,x¦��zunf|~¯Rsu��g±z¥x¦o�svn�rqh%z�vh%|!g±zun�}�w�sv��}"��{prqh%|d��h�xC²Xh%h�nµz¥x~x¦�~oq�f{px�h%|�§p²!cfoqw�c
cUz�vhdnfs�s¥x¦cfh�����svr�hXx�cUzun�x¦��zunf|~�®sv�Çx¦o�nft3¥zur�{fh%|Yz¥��sv{fnp��x¦cfh#o�nf�f{px*|~x���{fw�x¦{f�~h : cfs�²Áh�vh��%§ÂzA|�o�g±�fr�hÁ|Çx�z¥x�oqw
tvrqsu�Uzur�zunUzur¬}9|�oq|¤w%zun�h%r�oqgioqnUz�x¦h#x¦cph%g.oqn±g±sv|ÇxÁw%zu|�h�|Y2Ò�ysv{f��G 6 ¶YbdcfhA�~h%|~{fr�xÁsu¯Õx¦cpoq|Gh%rqo�g±o�nUz¥x�oqsvn)svn±sv{f�
h�ºpzugi�frqh�s¥¯a.*o�tf¶E���)}9oqh�rq�f|#x�cfh ! ©�( V �yl)§p²!cfo�w�cÐo�|dh%��{fo�¥zur�h%n�x!x¦s)x¦cph��~h%|~{fr�x!sv�Âx�zuo�nfh%����} �3��¶

� � ×CT ¡ � � � ×
Ú � ����� Øo�Y× �������
½Îh�²!oqrqrnfs�²'�fh%zur¸²!o¬x¦c�xC}9��h ���*��� §Ezu|A�fh�¼Unfh�� o�nH.*o�tf¶®jÂ§Õz¥nf��¯R{fnfw�x¦o�svn ���M��� © � §�²!cfoqw�cÐx�zu·¥h%|0z ���*���
zu|�zu�~tv{fgih%n�x�z¥nf�µ��h�x¦{f�~nf|0z ���*��� ²!o¬x¦c�x�cfh�|¦z¥g±h�|~x¦�~{fw�x�{f��h)�p{px?|~{fw�c/x¦cUz¥x%§Õz¥xAh�zuw�c/npsÂ�fh¥§Ex¦cph�xC²Xs
|�{f�Âx¦��h�h%|Azu��h�o�n�uh%�Çx¦h%�E¶b.Usv�#o�nf|~x¦zunfw�hu§

���M��� © � M ��©%« � M ��©%« � M � � ( M [ O � � � ( M Y ONO � � � ( M�� ONONO � ��©%« � M � � ( M�� O �3��©%« � M � � ( M Y O � � � ( M [ ONONO

465)�74 "



�����������
	����������������������� «���©�ª¬« ��������� �����"!$# © �%��� ©�ª'&)( ������� © �*� ���

�'�� ��� 
� 5 J . : ����� v�� ÌY|3� � v�� � È��¸È7oÏË´¶ bdo��È p Ë�Ë?ÈRoÏË

� "��
	 ��� � 	�� +� ���� +
��� - ��� : � � � v�� ÌY|3� � 0��

�
� È ��ÈRr §Ò��Ë´¶ �ysÂ�fhvÈ7��§ rÅË�Ë?ÈR|3� �

��� 1 § |�� � v���� 1 Ë

.�oqtv{f�~h��K9pÌYbdcph��yl'¯Rsu� ���M��� © �
rqh�x &_j�) � 032 f+p � �  &H8-) x � j��X0
oqn j

²!cfh���h0x¦cfh0�f�~su¼Urqh�s¥¯ f+p�� � ioq|%Ì
f+p�� �  &_j��	�+8�
18�j � � ) � 7 
 p�� 890 u &_j � 
X8�j � � ) � � 
 p�� 890

²!o�x�c"x¦cfh�¯Rsvr�rqs�²!oqnft(|�h%g±zun�x¦o�w���{fr�h%|ÕÌ
�'�� ��� 

� 5 J .+: � � � v � ÌY#� � v�� � È��¸È7oI§ cUË�¶Ò�frq{f|�È7oI§ c]Ë~Ë?È7oI§ c 7 � v�� Ë
� 5 J .+: ! � � v�� Ì¤�3� � v � � È��¸È7o §Òc]Ë´¶ bdo��È7�fr�{f|�ÈRo §Òc]Ë�Ë~ËAÈRo §Òc�7 � v � Ë

� "���	 ����� 	�� +� ���� +
��� - ��� : � 	 � ��� 1 Ì¤c�7 �

��� 1 ��� � È7c�7 � 0��
�
Ë

��� - ��� : � 	 � v���� 1 Ì¤c�7 � v���� 1 ��� � ÈÏ#� �
��� 1 Ë��� - ��� : � ��� 0��

�
ÌY#� � 0��

�
� � � ÈR#� � v���� 1 Ë��� - ��� : !���� 0��

�
Ì¤�3� � 0��

�
� È ��ÈRr §Ò��Ë�¶ �3s9�fhvÈ7r §Ò��Ë~ËAÈR�3� �

��� 1 § ��� � v���� 1 Ë

.*oqtu{f��h)���ÂÌYbdcfh0�ylÄ¯Rsv� ��� L ���
�	�� � � 

� 5 J .+: ��� ��� v � ÌY|Ç#� � v�� �»È��¸È7oI§ c]Ë´¶ �prq{f|�È7o §Òc]Ë~Ë?È7oI§ |~c�7 � v � Ë
� 5 J .+: �! ��� v�� ÌY|~�3� � v � � È ��ÈRo §Òc]Ë�¶Òbdoq��È7�fr�{f|�ÈRo §Òc]Ë�Ë~ËAÈ7oI§ |~c�7 � v � Ë

� "��
	 ���)� 	�� +�  ��� +
��� - �!��: � � 	 � v���� 1 ÌY|~c�7 � v���� 1 ��� � ÈR|�c�7 � 0��

�
Ë

��� - �!��: � � 	 � ��� 1 ÌY|~c�7 �
��� 1 ��� � ÈR|~#� � v���� 1 Ë��� - �!��: ��� � � 0��

�
ÌY|Ç#� � 0��

�
��� � È7|~#� �

��� 1 Ë��� - �!��: �!���� 0��
�
ÌY|~�3� � 0��

�
� È ��ÈRr §Ò��Ë�¶ �3s9�fhvÈ7�%§ÒrÏË~Ë?È7|~�3� �

��� 1 § |~�3� � v��"� 1 Ë

.�oqtv{f�~h0j�fpÌYbdcph��~h%|~{fr�xysu¯ � �\sun ���M��� © � zunf� ��� L ���

�3s�²0§�w�svnf|�o��fh%��¯R{fnfw�x¦oqsun ��� L ��� §�²!cpoqw�cÎx¦zu·uh�|)zu|�z¥��tv{fgih%n�x(z ���*��� su¯#oqn�x¦h�tvh%�~|�zunf�Î��h�x�{f��np|)z ���*���
²!o�x�c�x¦cfh3|¦zugihA|Çx¦�~{fw�x�{f��h¥§foqni²!cfoqw�c�x�cfh3¥zur�{fh%|Áz¥xÁx�cfhAr�h�z�vh�|#cUz�vh���h%h�n"zu�f�fh���x¦s�h%zuw�c"sux�cfh%��§9¯R�~svg
rqh�¯Ïxdx¦s¹��o�tvc�x�¶�.Usv�doqnp|~x�z¥nfw%h¥§
��� L ��� M ��©%« � M ��©%« � M � � ( M Y O � � � ( M�# ONO � � � ( M�� ONONO � ��©%« � M ��©%« � M � � ( M Y O � � � ( M%$ ONO � � � ( M ['& ONO
bdcfh%|~h(¯R{fnfw�x¦o�svnf|Aw%zun���h(h´ºÂ�f��h�|�|�h��=oqn�x¦cfh��yl ¯Rsu��g±zurqo�|�g
§f{f|�o�nft±xC}9��h ���*��� ²!o¬x¦c�w�svnf|Çx¦��{pw�x¦su��| �'��
zunf� � "���	 ¶¤bdcfh��yl_¯Rsv� ���M��� © � o�|#�f��h�|�h�n�x�h%�
oqnO.�oqtf¶��K9)zunf��x�cfh��yl ¯Rsu� ��� L ��� o�nO.*o�tf¶®���p¶*½¾h0zu��h
oqn�x¦h���h�|~x¦h���oqnicUz�9oqnft�z�uh%�~|�oqsun�su¯®¯R{fnfw�x�oqsvn ���M��� © � � ��� L ��� ²!cfo�w�c��fs9h%|�nEÑÒxXw%�~h�z¥x�hyx�cfh3o�n�x¦h%�~g±h��foÅz�x¦h
���*��� ¶¤bdcfh�� � s¥¯ ���M��� © � zunf� ��� L ��� }9o�h%rq�p|!x�cfh��yl �f�~h%|�h�n�x¦h%��oqn .*o�tf¶]j�fp¶

�w� |��x���x�
�



j�f � ���"���%� � ������������� � « �"��� 	 
 ������ ��� ��� ªÏª ��� � �������������� �������M� � ������ 
��

	 ��� ),+&:  �� ����" +&% ��%�'c| �(�/-��(����� + ���
ÃCn x�cfhiw�zu|~his¥¯Xx�cfh ���+	����*�K� ¯R{fnpw�x¦o�svnÕ§Õ²Xh±cfz�uh±|~cfs�²!n¾x�cUz¥x � �'tuo�vh�|�z
�~h%|�{pr�x0h%��{fo¬¥zurqh�n�x0x�s�x�cUz¥x
su¯ �3��§�²!o¬x¦cfsv{Âx�w%sun�uh%�~|�oqsunÀo�n�x¦s/z�cpoqtvcfh��Ç°³sv���fh���¯Rsv�~gÐ¶Ðbdcfh�¯Rsvr��¾¯Rsv�~g�zur�oq|~g w�zunpnfsux)h´ºp�p��h%|~|)x¦cfh
nfsux�oqsvn"su¯¸o�nfcfh%�~o�x�h%�"z¥x~x¦�~oq�f{px�hA²!o�x�cfsv{px#��h%|~sv�~x�oqnft�x�s)cfoqtucfh%�Ô°Csv�~�fh%�G¯R{fnfw�x�oqsvnp|%¶YÃCn"¯7zuw�x%§Âx�cfh�nfsux�oqsvn"su¯
oqnfcph%��o¬x¦h��=z¥x�x���oq�p{px¦h(zurqr�s5²!|yx¦s�cfz�uhizuw%w�{fg�{frqz¥x¦o¬vh�¥zu�~oÅzu�prqh%|Azu|�zu�~tv{fgih%n�x¦|Asu¯G��h%w�{f��|~o�uh�¯R{fnfw�x�oqsvnp|%¶
bdcfoq|3h�ºÂ�f�~h%|�|~o�uh%nfh�|�|0oq|!nfsux3w%{p����h�n�x¦r�}Ðz�¥zuoqrqzu�fr�h�oqn�x¦cfh�¯Rsvrq��¯Rsv��g±zur�oq|�g
¶Gbdcfoq|yoq|yg±su|~x¦r¬}"�f{fh�x¦six¦cfh
¯7zuw�xAx¦cUz¥x3x¦cfh��fh�¼fnfo�x�oqsvnµs¥¯Yx¦cfh�¯Rsvrq�µsu�®h��¦z¥x�sv�%§]x¦cfh(tvh%nfh���o�w(w%sun�x���svr�sv��h%�¦z�x¦sv��§®o�|Aoqn�x�oqg±z¥x¦h�r�}"��sv{fnf�
x¦s�x¦cfh!¯R{fnfw�x¦sv�X�fh�¼Unpo�x¦o�svnÕ¶�b�s�oqn�x¦�~sÂ�f{pw%hy|�svgih3o�nfcfh���o�x�h%�infsux�oqsvnioqn¹x¦cfh!¯Rsvr��i¯Rsv�~g�z¥rqoq|~gÐ§¥x¦cfh!¯R{fnfw�x¦sv�
|�cfsu{frq�¿�®h
�fh�¼fnfh%�Õ§dnpsux�sunfr�}Êo�nÀx�h%�~g±|isu¯?x�cfhÐ|Çx¦�~{fw�x�{f��hÐsu¯Ax�cfhÐxC}9��hu§#�f{Âx�zur�|�s oqn�x¦h���gi|±su¯Ax¦cfh
|�o�tvnUz¥x�{f��h�|(su¯#x�cfh�z¥w%w%{pg�{frÅz�x¦o�uhi¯R{pnfw�x�oqsvnf|�²!cfoqw�cÎ�fh%|~w%��o��®hix¦cfh±��h�|�{fr¬x)zunf�¾x¦cfh�zu��tv{pg±h�n�x�|�s¥¯dx¦cfh
w%svgi�f{px¦z¥x¦o�svnÕ¶¸ÃCnix�cfoq|Yw�svn�x¦h´ºÂx%§�o�xY²Xsv{frq�¹��hdoqgi�®su|�|�o��frqhGx¦s0|~x¦z¥x¦o�w�zur�r�}��fh�¼Unfhdx¦cfhd¯R{fnpw�x¦su��|¤{f|�o�nft0svnfr¬}
x¦cfh�xC}9��hu¶
�?nfh3²#z�}�x�s��fh�¼Unfh�|�{pw�cÐz¥n ��>X�1��� « � «#¨ 	�� !�� © � §Â²!cfo�w�c"²Ásv{prq��x¦zu·uh�o�n�x�s)zuw�w%sv{fn�xd��sux�c�x¦cfh?|Çx¦�~{fw�°

x¦{f�~hiÈRxC}9��h�Ë#zunf��x�cfh?¯Rsv�~g»su¯w�svgi�f{px�z�x¦oqsunf|0È7|~oqtvnfz¥x¦{f�~h%|#s¥¯ ��>X�1��� « � « �;!�!�	���	 ª �����
	�� ¨ 	�� !���� © � Ë�§fo�|Xx¦s
x¦�Ç}"x¦s)x¦��zunf|���sv|~h�x�cfh�x�h%w�cfnpoq��{fh%|y¯Rsv�#x¦cph�tvh�nfh%��z¥x¦o�svn�su¯*z¥x�x���oq�p{px¦h0h�¥zur�{Uz¥x�sv��|�¶GÃCn�¯7zuw�x�§Ux¦cfh���h0h�ºÂo�|~x¦|
zunQ/Csvnfr�oqnfh�0#x¦��zunf|~rÅz¥x�oqsvn¹su¯E�yl_|~�®h�w%o¬¼Uw�z¥x�oqsvnp|Go�n�x¦s0¯R{fnfw�x�oqsvnfzur]�f��svtu�¦zugi|yÈ7|~h%hT2 B svc%9v�Â§��?7Ð�3� +`6 ËY�f{px
x¦cfh0�~h%|�{pr�x¦o�nft)�f�~svtv�¦z¥g±|d�~h%��{foq�~hu§fo�n"x¦cfh?²Xsv��|Çxyw�zu|~hu§�z)·9o�nf��su¯�nfsvnÂ°³|~x¦�~oqw�xdh�¥zur�{Uz¥x¦o�svn"w�z¥rqrqh��/ª ���%�"���%�
2_4pl����9§9b¸��h%��G 6 ¶  h%nfo�h%n�xXh�¥zurq{fz¥x¦o�svn¹oq|Gz�|~{f�Â°Cw�rÅzu|~|Xs¥¯ÕrÅz¥Í�}¹h�¥zur�{Uz¥x�oqsvn)²!cfo�w�c��fs9h%|GnfsuxÁzurqr�s�² o�np¼Unfo¬x¦h
�Uz¥x¦z¾|~x���{fw�x¦{f�~h%|�¶ �A|±|¦zuo�� o�n¿x¦cph�oqn�x���s9�f{fw�x�oqsvnE§Ágisv|~xi��h�|�h%zu��w�cfh�|"svn �yl�|±cfz�uh�¯Rs9w%{f|~h%� svn¿x¦cfh
w%svnp|~x¦�~{fw�x�oqsvnÐsu¯�h+iw%oqh�n�xAh�uz¥rq{Uz¥x�sv��|�§U{f|�o�nfti|�h�uh%��zur�x�h%w�cfnfo���{fh%|y²!cfoqw�cÕ§]�Uz¥|�oqw%zurqr¬}v§fh´º9x¦�¦z¥w�xAz±w%su����h�w�x
z¥x�x���o��f{px¦h0h�uz¥rq{Uz¥x�oqsvn"su���fh��y¯R�~svgÆz¹tvo�uh%n
�yl |~�®h�w%o¬¼Uw�z¥x�oqsvnE¶#�yh%nfw�hu§���h%tvzu���fo�nft¹rqh�nfoqh�n�xyh�uz¥rq{Uz¥x�oqsvnE§
o�x¤o�|Y�®sv|~|�o��frqh#x�s�w�svnf|~oq�fh��¤x�cfh%|~h3�yl h�¥zurq{Uz�x¦oqsun(x¦h�w�cfnfoq��{fh�|#zu|Y¯R{fnpw�x¦o�svnUzurp�f��svtu�¦zug'x¦�¦z¥nf|~¯Rsv�~g�z�x¦oqsunf|
²!cfoqw�c
x¦��zunf|~¯Rsu��gÆz¹rqh�nfoqh�n�xy�f�~svtv��zug oqn�x�s±z¹|~x���o�w�xy�f��sutv�¦zug 25W�4A9v�9§�� �A� B ��� 6 ¶Gbdcfh(�fzu|�o�w�h´ºpzug±�prqh
su¯#x�cfoq|(zunUzur�svtu}/o�|�x�cfh�w�oq��w�{frÅz¥���f�~svtv��zug /Ô�fo�����0 25=Áo��*9�GÂ§ B svc%9��Â§¸� �?� B ��� 6 ¶
bdcpoq|�x��¦zunp|~¯Rsv�~g�z¥x�oqsvnE§
w�zur�rqh�� ª ���%�"���%� « ��! © � (U© ���M��� © � §#�fh�w%svgi��sv|�h�|�x¦cfhÐrqh�nfoqh�n�x��f��sutv�¦zug o�n�x�s;zÎw�svgi�®sv|~o�x�oqsvnÀsu¯�|~h�vh��¦zur
|~x���oqw�xA¼U�~|~xÇ°Csv�~�fh%�3�f��svtu�¦zugi|3w�sv���~h%|~�®svnp�foqnftix¦s�x�cfh�¥zu�~oqsv{p| 	K� ���M�M� ¶3bdcph%|�h�Âo�|�o¬x¦|?z¥��h(�ph�x¦h���gioqnfh�����}
z(|~x¦z¥x¦o�wu§9tvrqsu�Uzur]zunUz¥r�}9|�o�|Ásu¯Õx�cfhA�yl_w%su����h�|���svnf�fo�nft(x�s�x¦cph?rqh�nfoqh�n�xX�f�~svtv�¦z¥gÐ¶a4Âoqnfw�h3x�cfh �y� oq|Xg±su��h
h�Ó®h%w�x¦o�uh±sun=¼f��|~xÇ°Csv�~�fh%��¯Rsvr��f|?x¦cfzun=svn¾cpoqtvcfh��Ç°³sv���fh��?svnfh�|%§x¦cfo�|�rqh�nfoqh�n�x0�ph%w%sug±��sv|�o¬x¦o�svn/w%sv{prq�=�®h¹z
�f��h�rqo�g±o�nUzu�~}i|Çx¦h%�
x¦s)¯7zuw�oqrqo¬x�z¥x�hyx�cfh0nfsv�~g�zur�oqÍ%z¥x¦o�svn��f�~sÂw�h%|~|y²!o¬x¦cfsv{Âx!��h%|~sv�~x�oqnft)x�sicpoqtvcfh��dsv���ph%�%¶
�3nfsux�cfh%��fo¬ÓEh���h%npw%hG�®h�xC²Áh�h%n�x¦cph%|�h¤xC²Xs?zu�f�p��s�zuw�cph%|*o�|Õx¦cUz�x�§5¯Rsv�nfsvnÂ°³�foq�~h%w�x�r�}�°Cnpsv��g±zurqo�Í�zu�prqh¯Rsvrq�f|�§

x¦cfh �3� zu�f�f�~s�zuw�c/g±zunf�Uz¥x�h%|!x¦cUz�xAx¦cph(oqnp�f{px3�f��svtu�¦zugÆg�{p|~x?��h(h´ºÂ�f��h�|�|�h�� ²!o¬x¦cÐÍ%h%�~s���h��frÅz¥w%h%gih%n�x
¯R{fnfw�x¦oqsun�²!cph%��h%zu|!x¦cfh�� �\zu�f�f�~s�zuw�c
�fsÂh�|�nÕÑ xynfh%h��
x�cfoq|dw�svnf|Çx¦�¦z¥oqn�x�¶ ��vh�n�o�¯x�cfh%|~h��Uz¥�~x¦o�w%{frqzu�X¯R{pnfw�°
x¦o�svnf|Gw�zun���h?z¥{px¦svg±z¥x�oqw�z¥rqr�}��fh���o�uh%��¯R�~svg x¦cphAÍ%h���s�w�svnf|Çx¦��{pw�x¦su�Ásu¯Õx�cfhA�fzu|�hyxC}Â��hu§9x¦cfh���h3h�ºÂoq|Çx#|�sug±h
xC}9�®h�|0²!cpoqw�c=�fsvnÕÑ x���sv|�|~h%|~|�|~{fw�c w%svnf|Çx¦�~{fw�x�sv��|iÈÏ¯Rsv�?oqnp|~x�z¥nfw%h¥§ExC}9�®h ���*��� Ë´¶�ÃCn/x¦cph)w�zu|~h)su¯ ���M��� © � �
��� L ��� §fx¦cfh�� �\g±h�x¦cfs9��w�zunÐ�®h0�fo���h%w�x¦r¬}"zu�f�prqoqh��Õ§f�f{Âx �y�Ä|~h%h�g±|!x¦s)¯7zuo�r §p|~oqnfw�h�²Xh��f��h�|�h%n�x�r�}��fsvnEÑÒx
·�nfs�²_cfs�² x�sih´ºÂ�f��h�|�| ��� L ��� ²!o�x¦c�Í�h%��si��h��frÅz¥w%h%gih%n�x!¯R{fnfw�x¦o�svnf|%¶

�ysux¦h
x¦cUz�x�§!oqn 25.'4AEÕ��G 6 §dx¦cfo�|�w%sunf|~x��¦zuo�n�x�cUzu|���h%h�n,��h�rÅz�ºÂh%�E§y��}¿|~}9|~x�h%g±z¥x¦o�w�zur�r�}��Uz¥|�|�o�nftÎ¯R�~svg
z/��h%w�{f��|~o�uh
�ph�¼Unfo¬x¦o�svn;x¦s z/cfoqtucfh%�Ô°Csv�~�fh%�(¯Rsurq�\È # © � 	��������M� LH� 	;� !���� © �Z� ª � � ©UL ����� � �M�%� © � ª>L �
�
�U���"!
� � ©UL ����� � Ë�¶'=Á{ÂxXx�cfoq|¤x¦��zunf|~¯Rsu��g±z¥x¦o�svnÕ§u²!cfo�w�c�{f|~h%|#z¥n�h�º9x�h%nf�fh��"nfsv�~g�zur�oqÍ%z¥x¦o�svn¹zurqtusv��o¬x¦cfg
§uw%zun�|Çx¦oqr�r
¯7zuoqro�n�w%h��~x¦zuoqnµw%zu|�h�|%¶Y.U{f�Çx¦cfh���gisv��h¥§�x�cfh��~h%|�{pr�x¦|3sv�px¦zuoqnfh��/zu�~h(oqn�z�cfo�tvcfh%�Ô°Csv�~�fh%�!¯Rsv�~g z¥nf�µw�z¥nfnfsux
zur�²Áz�}9|(��h±w�svn�vh%�Çx¦h��;�fs�²!nÎx¦s�¼U�~|~x�su���fh�� : x�cfoq|0oq|�x�cfh�w%zu|�hisu¯#x�cfh �*�+	����*�K� h�ºpzugi�fr�huÌ�x�cfhT/ÔnUzuo¬vh�0
¯Rsv��g ²!o�x�c � ( ( ��� «Îoq|(nfs/g±su��h�nph%w%h�|�|�zu�~}Ê�p{px�x¦cph�/ÔnUz�x¦{f��zurJ0¹¯Rsv�~g r�h�zu�p|�x¦s=zÐ|�h%w�svnf�Â°³sv���ph%��¯Rsvr��Õ§
{fnp¯Rsv�Çx¦{fnfz¥x¦h�r�}�nfsuxiw�svn�vh%�Çx¦o��frqh"x¦sÎz=¼f��|~xÇ°Csv�~�fh%�¹svnphu¶ bdcfh�²Xsv��·�su¯T25.'4AEÕ��G 6 o�|±z¥n¿o�g±�f�~s�vh%gih%n�x
s�vh%� 2_4�.�� +`6 §�oqn"x¦cUz�xAo¬x3h�rqo�g±o�nUz¥x¦h�|Áx¦cph�w�svnf|~x��¦zuo�n�x3sunÐx¦cph��~h%�f�~h%|�h�n�x�z¥x�oqsvnÐsu¯Yzi�f��svtu�¦zug ²!o¬x¦c
Í%h���s¥°
��h��frÅzuw�h%gih%n�x!¯R{fnfw�x¦oqsunf|%§f�p{pxy|�svgih0�fo iw%{pr�x¦o�h%|#|~h%h�g x¦s¹��h�g�zuo�nÕ¶

465)�74 "



�����������
	����������������������� «���©�ª¬« ��������� �����"!$# © �%��� ©�ª'&)( ������� © �*� jÂ�

½Éo¬x¦c�x¦cfh�zu�f�p��s�zuw�cÐsu¯�2>.'4FEÕ��G 6 §Ux�cfh�¯R{fnpw�x¦o�svnUzurÕuh%�~|�oqsun�su¯�x¦cfh ���+	����*�K� h´ºfz¥g±�fr�h�ÈÏx¦cfh�o�x�h%��z¥x¦o¬vh
vh���|�o�svn]Ë)oq|iw%svn�uh%�~x�h%� o�n�x¦s¾zun o�nf�f{fw�x¦o�uh
uh%�~|�oqsunÕ§#oqnÀcfo�tvcfh%�Ô°Csv�~�fh%�)¯Rsv�~gÐ§GsvnÀ²!cfoqw�cÀx¦cfh �3� w�zun
�®hÐzu�f�prqoqh��¿o�nÊx¦cfh
|¦zugih�²#z�}�x¦cUz�x � � sv�®h��¦z¥x�h%|isvn�x¦cfh
nUz¥x�{f�¦zur!�yl ¯Rsv�~g su¯ �*�+	����*�K� ¶ �#x¹x�cfoq|
�®suoqn�x�§Õ²Xh±g({f|~x0�~h%w�z¥rqr*x�cUz¥x�§o�n 2Ò�¤� B �A�v�vz 6 §�²Áh¹cUz�vhi��h�g±s�uh%�=x¦cfh¹��h���{foq�~h%gih%n�x0¯Rsv�?x¦cfh¹�f�~h%|~h%nfw�h
su¯yzunÊo�nf�f{px�x¦��h�hu§YoI¶ h¥¶�o¬x(o�|(��h%zurqr¬} �®sv|~|�o��frqh¹x¦s/w�svnf|�o��fh%��x¦cfh��yl�¯Rsv�~g�zur�oq|~g zu|)zÐtvh%nfh��¦zurß°C�f{p����sv|�h
¯R{fnfw�x¦oqsunUzur��fh%w�rÅzu��z¥x¦o¬vhArqzunftv{fzutvhu¶�ÃCn"sv{f�Ázu�f�f�~s�zuw�cÕ§9x¦cfh3tv�¦zugig±zu�Ç°³�Uzu|�h���nfs¥x¦oqsun�su¯��yl oq|Gw%r�sv|�h��Xx¦s
x¦cfh±nfsux�oqsvn=su¯d�~h%w�{f��|~oqsvn¾|�w�cfh�g±h�|�x¦cfzun¾x�sÐ|Ç}Ân�x¦z�º�°C�fo���h%w�x¦h��Ê�f��svtu�¦zugig±o�nftf¶)½Éo�x�c¾su{f��h´º9x¦h%np|�oqsunf|%§
zurqgisv|Çx#h�uh%�Ç}�¯R{fnfw�x¦o�svnUzur®�f��svtu�¦zug.w�z¥n"�®h?w�svn�vh��~x¦h��Ðo�n�x¦s)zun"h���{fo�¥zur�h%n�xd�yl : o�xÁoq|Gx¦c�{f|d��sv|�|~oq�fr�h3x¦s
zu��tu{fhyx�cUz¥xGx¦cfh!x¦��zunf|Ç¯Rsv��g±z¥x¦o�svnf|¤zunp��sv�px�oqgioqÍ%z¥x¦o�svnf|�g±zu�fhy�®su|�|�o��frqh!��}¹x¦cfh3zur�tvh%�f��zuoqwd�p��svtv��zugig±o�nft
|~xC}9rqhioqn 2>.'4FEÕ��G 6 zu��hizur�|�s
g�zu�phi��sv|~|�oq�prqh)��}/x¦cfhi�yl»¯Rsv�~g�zur�oq|~g 2 9�R7���G 6 zunp�¾o¬x¦|0|~x¦z¥x¦o�w±z¥nUzur�}9|~oq|
x¦h�w�cfnfoq��{fh�|%¶�=Á{pxXx¦cfhyg±zuoqni�fo�Ó®h%�~h%nfw�hAo�|Gx�cUz¥xXg±sv|Çx�§�o�¯EnfsuxÁzurqrI§�su¯Õx�cfh3�~h%|~h�zu�~w�c�²Ásv�~·�|#svn��yl�|Xz�usvoq�
x¦sÐ{f|�hicfoqtucfh%��sv���ph%��|�¶O.Usv�0oqnf|Çx�zunpw%hu§ � �Ä�fo���h�w�x¦r¬}µ²Xsv��·�|(sun;zun¾�yl |���h%w%o¬¼Uw�z�x¦oqsun ²!o¬x¦cÎo�nfcfh���o�x�h%�
z¥x�x���o��f{px¦h�|%§f²!o¬x¦cfsv{Âxd¼U��|Çx3w�svn�vh��~x¦o�nftio�x#x�s�z)cfo�tvcfh%�Ô°Csv�~�fh%�Á�yl¹¶

� &'�(��$Á��	��������

��vh%n/o¬¯Ô§Ux¦s�su{f�3·�nfs�²!r�h%�ftvh¥§�x�cfoq|y�Uzu��h%�yoq|y��h%zurqr¬}�x¦cph�¼U�~|~x3²!cfoqw�cµw�svgi�Uzu��h�|yx�cfh�¯Rsurq�Ðzunf�µz�x�x¦�~oq�f{Âx¦h
tv�¦z¥g±g±zu�Á¯Rsv�~g�z¥rqoq|~g±|�§�x¦cfh�}"��h�vh�z¥r¸g±zun�}"�f�~oqg±zu�~}±|�o�g±o�rÅzu�~o�x�oqh%|�¶
bdcph(¼U��|Çx?svnph�cfsvr��f|Ao�nÐx¦cph�h�ºÂ�f�~h%|�|~o�uh%nfh�|�|�su¯�x¦cph�oqnf�p{pxA¯Rsv�~g±|�§®oI¶ h¥¶�z±¼U��|Çx~°³sv���fh��A¯Rsvr��Ð�f�~svtv��zug

w�zunÎ�®hih�ºÂ�f�~h%|�|~h%�;²!o¬x¦c;z
|�o�nftvrqh´°Ôz¥x~x¦�~oq�f{px�h��f{f�~h%r¬}�°³|~}9n�x¦cfh�|�o�Í%h%��z�x�x¦�~oq�f{Âx¦hitv�¦zugig±zu�%¶iÃCn¾x�cfoq|�w�zu|~hu§
x¦cfh/¼U�~|~xÇ°Csv�~�fh%�"¯Rsvr��,sv�®h��¦z¥x�sv�"�fh�¼Unfo�x�oqsvnE§3�Uz¥|�h%�\svn,x¦cph=¯R{pnfw�x�sv�%§y}Âo�h%r��f|"�f��h�w%o�|�h%r¬} x¦cph¾z�x�x¦�~oq�f{Âx¦h
h�¥zur�{Uz¥x¦o�svn)gih�x¦cpsÂ�¹¯Rsv��x¦cpoq|¤|�{f�9°Cw%rqzu|�|¤su¯Ez¥x~x¦��o��f{px�hytu�¦zugig�z¥��|%¶*�?nix�cfh!sux¦cph%�¤cUzunf�E§�¯Rsurq�¹h�¥zur�{Uz¥x¦o�svn
¯R{fnfw�x¦sv�~|�zu�~hX|Çx�z¥x�oqw�z¥rqr�}A�fh%�p{fw%h���¯R��svg zur�tvh%�p�¦zuo�w¤xC}9��h%|¸²!cfh%�~h�zu|�gisv|Çx�z¥x~x¦�~oq�f{px�h¤tv�¦zugig±zu��h�¥zur�{Uz¥x¦su��|
zu��h0|Çx�z¥x�oqw�z¥rqr�}itvh�nfh%��z¥x¦h��Ð¯R�~svg ��sux¦c
zur�tvh%�p�¦zuo�wAxC}9�®h�|Azunp�
|~h%g±zun�x¦o�w��~{frqh�|d|�o�tvnUz¥x�{f��h�|%¶

49h%w%sunf�fr�}u§Eo�nµ|��fo¬x¦h�su¯¤h%��{fo¬uz¥rqh%n�xA�fh�¯Rsv�~h%|Çx�z¥x�oqsvnÐ��h%|~{fr�x�|%§ �y� zunp� � � {f|�h(uh%�Ç}µ�fo¬ÓEh���h%n�x3x¦�¦z¥nf|Ç°
¯Rsv��g±z¥x�oqsvn�x�h%w�cfnpoq��{fh%|�¶�7Ðsv�~h)�f��h�w%oq|~h%r¬}v§Õx¦cph�²#z�}µx�s
��h%�Ç¯Rsv��g x¦cfh�x��¦zunp|~¯Rsv�~g�z¥x�oqsvnÐoqn �y� |~x¦�~svnftvr¬}
�fh%��h%np�f|�sun/�Uzu�~x�oÅzur�h�¥zur�{Uz¥x¦o�svnµsu¯¤x�cfh¹oqnf�f{Âx?x¦h���g
§E²!cfh%�~h�zu| � � zuw�cfo�h�vh�|�x�cfh)�fh�¯Rsv��h�|~x�z�x¦oqsunµ²!o�x¦c
svnfr¬}"z¹|~}9g���svrqo�wAx¦��zunf|~¯Rsu��g±z¥x¦o�svnÕ¶
Ã³x*oq|�w%rqh%zu��x�cUz¥x�x¦cfo�|�¼U�~|~xY�f�~h%|~h%n�x�z¥x�oqsvn¹z¥nf�)w%svgi�Uzu�~oq|~svn(su¯ � ��z¥nf� �3�¿��h%g±zuo�nf|*�f{p��h%r¬}�oqn�x¦{fo¬x¦o¬vh

zunf�Ðoqnp¯Rsv�~g�z¥r ¶�½¾h�z¥��h��f��h�|�h%n�x�r�}�|~x�{f�p}9oqnpt�cfs�² x�s±gisv��h0�f�~h%w�oq|�h�r�}�¯Rsu��g±zurqo�Í%hAx�cfh%|~h��fo¬ÓEh���h�n�x3nfsux¦z�°
x¦o�svnf|)ÈÏ¯Rsvrq�p|?zunf�µz¥x�x���oq�p{px¦h�tv�¦zugig±zu��|¦Ë�§��fh�¼Unpo�x¦o�svnf|(ÈR¯R{fnpw�x¦su��|�zunp�=z¥x�x���oq�p{px¦h�h�¥zurq{fz¥x¦o�svnÐgih�x�cfs9�f|�Ë
zunf�Àx¦�¦z¥nf|~¯Rsv�~g�z�x¦oqsunÊg±h�x¦cfs9�f|ÐÈ �y� z¥nf� � �dË´§Y²!o�x¦c�x¦cph�zuo�g x�s ¼Unp� ��sv|�|~oq�fr�h"w%��su|�|Ç° ¯Rh%�Çx¦oqr�oqÍ%z¥x¦o�svn
sv�f��sv�~x�{fnfo¬x¦oqh�|%¶

.U�~svg x�cfhÐ�p�¦zuw�x¦oqw%zurd��svoqn�x¹su¯3Âo�h�²0§Áz �f�~sux¦s¥xC}Â��h
oqgi�frqh�g±h�n�x¦z¥x¦o�svnÎs¥¯?|�sug±h�su¯3x¦cfh�|�h
��h%|~h�zu�~w�c
²Ásu��·�|Ðcfzu|��®h�h%n\h%g���h%�f�ph%�\oqn�x¦sÊsv{p� . � �G°ÔjÊ�yl |~}9|~x�h%g 2 B � B�� ��f 6 ÈRx�cfh � � gih�x�cfs9� 2 � B �¤��Gf§
�ysu{U��Gf§U�y� B ��� 6 zunp� �y}Ânfzug±o�w [ � �#x�x���oq�p{px¦h�l��¦zugig±zu��|Y2Ò�¤� B �A�v�u�Õ§]�¤� B �?�v�vz 6 Ë�¶
�?{f�!o�n�x�h%�~h%|~x!¯Rsv�!�fh�¯Rsv��h�|~x¦z¥x¦o�svnÐgih�x�cfs9�f|!oq|doqnp�f{fw%h��Õ§]su¯�w�sv{f�~|�hu§]��}"x¦cph�²!o�rqrEx�s±h�rqoqgioqnfz¥x¦h3oqn�x¦h��Ç°

g±h��foÅz�x¦h��Uz�x�z�|~x���{fw�x¦{f�~h%|�¶)ÃCn¾z¥�f�fo�x�oqsvnE§®¯Rsv��z�w�sv{f�fr�h)su¯¤}vh%zu��|�§x�cfh%|~h¹g±h�x¦cfs9�f|�cUz�vh¹��h%h�n �prÅz�}9oqnft
zun o�g±��sv�Çx�zun�x¹��surqh
oqn�x¦cfh
nfsux�oqsvnÀsu¯�tvh�nfh%�~oqw�o�xC}�oqn�x¦cph��yl ¯Rsv��g±zur�oq|�g 2>.'7��0�vjÂ§�=dl��DGp§�W?½\��Gf§
�ysu{U��Gf§  h�� +D6 ¶^7Ðsu��h(�p��h%w�oq|~h%r�}u§Õzun��yl sun/z�tvo¬vh%n�tv�¦zugig±zu��ÈRxC}9��h�Ë3�fh�¼Unfh�|�zun/zur�tvsv�~o�x¦cpg ²!cfoqw�c
²Ásu��·�|Asvnpr�}"svn�x¦cpoq|dxC}9�®h¥¶Ábdcfh�nfsux�oqsvn�su¯*tvh%nfh���o�w%o�xC}�oq|#x¦cph���sv|�|~oq�fo�rqo¬xC}±x�s±�~h%{f|~h�ÈRoqnf|Çx�zun�x¦oqz¥x¦o�svnf|dsu¯¦Ë
x¦cfo�|0zurqtusv��o¬x¦cfg�svn¾z"w%svr�rqh%w�x¦o�svnµsu¯GxC}9�®h�|�gisv�~h)tvh%nfh��¦zur�x�cUzun=svnfr¬}�x�cfh)sv��o�tvoqnfzur�sunfhu¶)bdcfhigih�x¦cpsÂ�
su¯Gw�cfsvo�w%h�¯Rsv�Ax�cfoq|Anfsux¦o�svnµsu¯Go�nf|~x¦zun�x¦oÅz�x¦oqsun�oq|yx¦cfh)w�svgi�®sv|~o�x�oqsvnÐsu¯G�yl0|Q2 CB �G�y� + § �Ásv�¦�u� 6 ¶T4Âsp§Õx¦cfh
��{fh%|Çx3¯Rsv�#z¹��s�²Áh��~¯R{fr�tuh%nfh���oqw�o�xC}�zunf��g±s9�f{frqzu��o¬xC}¹¯R�¦zugih�²Xsv��·±oqn�x�cfh0�yl'�f�~svtv�¦z¥g±gioqnft�|~xC}9rqh0o�|#x¦cfh
h 1 n�u{u's��on�z�,qzx|`}Kl5��l_z�|`s���" ����r"l_~m�K��u��8rts����3s�rtn�% � z��K�+( /

�w� |��x���x�
�



jvj � ���"���%� � ������������� � « �"��� 	 
 ������ ��� ��� ªÏª ��� � �������������� �������M� � ������ 
��

g�z¥oqnig±sux�o�¥z¥x�oqsvn�¯Rsv�Gsv{f�Gw%{p����h�n�x!zunf��¯R{p�~x¦cph%�G��h%|~h�zu�~w�c�²Ásu��·�|#svnix¦cfh � � g±h�x¦cfs9��z¥nf��o�x�|X��sv|~|�oq�prqh
h�º9x¦h�nf|�o�svnf|�¶

� ���¥�#���!��$Á�!�

2Ò�3rq�U�Â� 6 �yh%nf·)�3rq�frqzu|%¶��#x�x���oq�p{px¦h!h�¥zur�{Uz¥x�oqsvn)gih�x�cfsÂ�p|%¶EÃCni�Ar��frÅz¥|¤zunf��7Ðh%r�oqw�cUzu��2 �Y7Ð�p� 6 §Â�Uz¥tvh%|
G 9����v� + ¶��¤��zutv{fh¥¶

2Ò�^7��p� 6 �yh%nf·i�Ar��frÅzu|Gzunp�O=Ás����o¬vs���7Ðh%r�oqw�cUz¥�%§9h%�fo¬x¦sv�~|%¶ �����������
	���Q�������������*� � � ( (�ª �"!U����� © �A�\��� «
� VK���1��� � §¤vsurq{fgih
�DG��µsu¯ ! ��!��(P ��© �1���O�M� # © � ( P � !��P 4Â�f��o�nftvh��Ç°t]¤h���rqzutf§ �3h�² �Gsv�~·��
�yh%oq�ph%rq��h%�~t���=Áh���r�oqnÕ§ B {fnfh¹���v�Â�v¶¤�Y�¦zutv{phu¶

25= ���v� 6 �0¶P7¾¶P=Á{f�~|~x�z¥rqr�zunf� B svcfn �?zu��r�oqnft¥x¦svnÕ¶�� x¦�¦z¥nf|~¯Rsv�~g�z�x¦oqsun\|Ç}9|~x¦h�g ¯Rsv���fh�uh%rqsu�foqnft
�~h%w%{p��|�o¬vh��f��sutv�¦zugi|%¶
	]© 	;���Z� ª*©Ô¨ �MN%���T# �µ§�jDGUÈÇ�5Ë´Ì5GXG��Â���Â§ B zun�{Uzu�Ç}/�����v�9¶

25=#l���G 6 B svcpn =Xs5}9rqzunf�
zunf�@4Â{f|�zun  ¶]l��¦z¥cUzug
¶ �Ásvgi�®su|�oqnpt�x¦��h�h�z¥x�x���oq�p{px¦o�svnf|%¶�ÃCn # © � ¨ ���*��� !��
� ��! © � «"©Ô¨ �MN%� YZ[��MN$���%�%	A� ª �T# � �� ���T# ��� �� � � ! � ��� VD� (U© ���M	;� © � � ���M� !�� (�ª ��� ©Ô¨
� � ©UL ���������M� L ! ��� L 	F� L ��� §p�Uzutvh�| + �v��� + 9�9p§ B zun�{Uz¥�~}/���u��Gf¶

25=Xoq�*9DG 6 �0¶k4�¶k=Áo����Õ¶ =y|�oqnpt�w%o���w%{prÅzu�y�f��sutv�¦zugi|3x�s"h%r�oqgioqnUz¥x�h0g�{fr�x�oq�fr�h�x¦�¦z�uh%��|�zur�su¯¤�fz¥x�zp¶ ��!��"�
 � ¨�© ���������"!U� §Uj9�vÌ j + ���pjv�Dfp§®���X9�Gf¶

25=Xs5}Â�v� 6 B svcpn =Ás�}9rÅzunf�E¶ �Ásvnp�fo�x�oqsvnUz¥r�z�x�x¦�~oq�f{Âx¦h�tv�¦zugig±zu��|�¶ �T# � � �����A�
�;!���� © �A� © � � � ©UL �U����S
���M� L ! ��� L 	A� L ��� ��� «�� VK���1��� � §E�K9UÈÇ��Ë�Ì � + ���Kf�9p§ B zun�{Uz¥�~}/���u�v�p¶

2 � �A� +D6 �ÁcUz¥��rqh�| �Ásvnf|~h%rzunp�
��r�o�9oqh�� �Azun�9}u¶Yb�{Âx¦sv�~oÅzur®nfsux¦h�|dsvn"�Uzu�Çx¦oqzur®h�¥zurq{Uz�x¦oqsunÕ¶�ÃCn # © � ¨ ��S
�*��� !�� � ��! © � «µ©Ô¨ �MN%�bY�&`�MN<���%�%	A� ª �T# � � V`� (U© ���M	�� © � � ���M� !�� (�ª ��� ©Ô¨ � � ©UL ���������M� L
! ��� L 	A� L ��� §p�Uzutuh%|�G�� + �Â��fp�v¶Â� �37 �Y��h�|�|%§���u� + ¶

2 ��.aEk9�j 6 =Á�~{fnfs �Ásv{p��w%h�rqr�h?zunf����zu{fr .]��zunfw�cfoß°{EÕzunpnfh�x~x�zuw�w%o ¶�#x~x¦��o��f{px�h?tv�¦z¥g±g±zu��|Xzunf�"�~h%w�{f��|~o�vh
�f�~svtv��zug |�w�cfh�g±h�|%¶ � N%� © �*�����"!U� ª # © � ( 	;�1��� � !��"��� !�� §#�5�fÈIj�zunf� + Ë�Ì¬��� + �����p��zunp�Àj + ���
jv�u�Â§����X9vjÂ¶0�Uzu�~x0Ã3zunf�/Ã~Ã^49h%hizurq|~sfÌy�¦zu�f��sv�Çx\9XfXfX9Â§#=3nfo¬vh���|�o¬xC}µ�fh�=Ásu���fh%zu{Âº/Ã(È7�3�f��o�r
����9Xf�Ë�¶

2 �37��u� 6  zu{f�~oÅzun 7¾¶ �Ácfoq�~oqw�z
zunf���?z�Âo�� .Á¶87�zu�Çx¦oqnE¶
�3n;sv�~�fh%�Ô°Ôzur�tvh%�f��zuoqw¹�fh�¼Unfo¬x¦oqsunÎsu¯�W�n�{Â°
x�cfoÅzun�|�h%g±zun�x¦o�w%|�¶�� ���MN%���������"!U� ª � VK���1��� � � N%� © ��V §E� + ÈÇ�5Ë´Ì����pjv�Â§������u�Â¶a4Âh�h0zurq|~sfÌ��~h%��sv�~x
b!���34p��9�°Çj9§ �3h%�px%¶Ysu¯ �Yr�h%wu¶&�¤nptf¶¤zunf� �Ásvgi�f{px�h%��4Âw�oqh%npw%hu§ =3nfo¬vh���|�o¬xC};su¯ �#zur�o�¯Rsv�~nfoÅzp§
4pz¥n�x¦zQ=#zu���fzu�¦zp§ �Á� ÈI�?w�x¦su�®h���������9�Ë´¶

2 �Ásu�¦�v� 6  s�� w �Ásv���~h%nf|~svnÕ¶.l�m%npm%��o�w%o¬x¦mµ�Uz¥nf|"rqh�|�tv�¦z¥g±g±zuoq�~h%|�z¥x�x���oq�p{fm%h�|%¶ �yzu�f��sv�Çx"�fh/|~x¦zutvh
�ÕÑÒsv�px�oqsvnE§��Yw%svr�h��¤sur�}�x¦h�w�cfnfoq��{fh¥§���v�v�p¶

2 � B �Xf 6 �Yoqh����~h �Ah%��zunf|�zu�~x3zunf� 7�z¥�~x¦o�n B sv{f�~�UzunÕ§fh��fo�x�sv��|�¶ �����������
	;�1�$�������������*����� « �MN%���M�P� ( S
(�ª �"!U����� © �A� M�� �T��� O §®usvrq{fgih�G��p�(s¥¯ ! ��!���	;��� ��© �1���T�M� # © � ( 	;�1��� � !��"��� !�� ¶�4Â�f��o�nftvh��Ç°
]¤h���rÅz¥tf§ �yh�² �Gsv�~·�� �3h�oq�fh�rq��h%��t���=Áh%�~rqo�nÕ§F49h%�px�h%g���h%�0���v��fp¶Y�*z¥��oq|�¶

2 � B  9�9 6 �Yoqh����~h��Ah%��zunf|¦z¥�~x�§$7�z¥�~x¦o�n B sv{f���fzunÕ§)zunp�e=Áh���nUz¥���  su��cfsf¶ �����������
	;�� ���������������
�
� �HG��%�M��� © �A� � � VK������ �<��� «�� ��� ª � ©UL ��� ( N;V §*usvrq{pg±h + j + su¯ ! ��!��(P ��© ����O�M� # © � ( P � !��P
4Â�p��oqnptvh%�Ô°t]¤h%�~rÅzutp§ �yh�² �Gsv�~·�� �3h�oq�fh�rq��h%��t���=Áh%�~rqo�nÕ§Â�3{ftv{f|Çx����X9X9p¶

465)�74 "



�����������
	����������������������� «���©�ª¬« ��������� �����"!$# © �%��� ©�ª'&)( ������� © �*� j +

2 �3{f�¦��G 6 ��x¦o�h%nfnph �3{f��o�|%¶Àb���zunf|~¯Rsu��g±z¥x¦o�svnÊ�fh�tv�¦z¥g±g±zuoq�~h%|)z�x�x¦�~oq�f{pm%h%|¹��sv{f�)�fh�|±gioq|~h%| �±�~sv{f�
�fh�|~x���{fw�x¦o�uh%|�¶Á�yzu�f��sv�~x!�ph � �¤��§ =3nfo¬vh���|�o¬x¦m0�ÕÑ �?��rqm%zunf|�§Z4Âh%�px�h%g���h%�0���u��Gf¶

2 ��7��y� +D6 4Âs¥¯Rsv·�rqoq|il)¶ ��¯R��h�g±o��foq|�§�W�cUzur�oq�Ê� 7Ð{ftvcUz¥r §#z¥nf� B svcpn ��¶G�!h%�f��}u¶,�Y7  Ì¤�#x�x���oq�p{px¦h
tv��zugig�zu�~|Áo�n@7  ¶¤b¸�y� + °��
G fp�v§ �Ásv��nph%rqr =ynfo�uh%�~|�o�xC}u§ �Ah%w�h%g���h%�0���u� + ¶

2 �YnftX9�G 6 B s9sv|~x �Ynftvh�r�¯R��o�h�x%¶d�#x�x¦�~oq�f{Âx¦h�tv�¦zugig±zu��|�ÌÁ�#x�x���o��f{px¦h�h�¥zur�{Uz¥x�oqsvn
g±h�x¦cfs9�f|�¶yÃCnH=Áh%�~nUzu���
 sv�~cfsf§�h%�po�x¦su�%§ � ����N ©%« �^��� « � ©�©�ª � ¨�© � # © � ( � ª ����# © �A������	R!���� © � §��Uzutvh�|3��f + ��� + 9p¶ �#zug)°
�f�~oq�ftuh =3nfo¬vh%�~|�o¬xC}��Y��h%|~|%§ �3h�² �Gsv�~·]§����X9�Gf¶

25.]zu����j 6 �ÁcUz¥��rqh�|3.]zu��n�{fg
¶���z¥x�x�h%�~nÂ°C�Uz¥|�h%�"x���h%h0z�x�x¦�~oq�f{Âx¦oqsunÕ¶ÃCn # © � ¨ ���*��� !�� � ��! © � «�©Ô¨ �MN%�E[����MN
�T# � �� � � ! � � S �� ���T# � � V`� (U© ���M	;� © � � ���M� !�� (�ª ��� ©Ô¨ � � ©UL ���������M� L ! ��� L 	A� L ��� §
�Uz¥tvh%|3jÂ�v���pjvjvjÂ§Â�Ar��f{f��{fh%�~��{fhu§ �3h�² 7Ðh´ºÂoqw%sp§ B zun�{Uzu�~}µ�����pjvj����u��jÂ¶

25.Uh�t��v� 6  h%sunfoq�Uz¥|T.Uh%t�z¥�¦zu|�¶ .]{p|�oqsunÎ¯Rsv��.*�~h%h�� b¸h%w�cfnfo�w�zur#�yh��®sv�Çx)�v�5°1fXfp�u§¤�?��h%tusvn�l��¦zu�f{fz¥x¦h
ÃCnf|Çx¦o¬x¦{px�h�su¯�4Âw�oqh�nfw%h�zunf�
b¸h%w�cfnfsurqsvtu}u§U��su�~x¦rqzunf�Õ§ B z¥n9{fzu�~}/���v�v�p¶

25.a7��0��j 6 �!sÂ�pnfh�} .�z¥����s�²0§Âbdcfsvg±zu| B ¶R7�z¥��rqs�²Xhu§Uz¥nf� �?zunfo�h%r�7 ¶ �Gh%r�rqoqnE¶ �Ásug±��sv|¦z¥�frqh�z�x�x¦�~oq�f{Âx¦h
tv��zugig�zu�~|%Ì�4Â{p�f�®su�~x)¯Rsv��g±s9�f{frqzu��o¬xC}=oqnÎx��¦zunf|~rÅz¥x�sv�(�ph%|�o�tvn�zunf�Êo�g±�prqh%gih%n�x¦z¥x¦o�svnÕ¶�ÃCn
[����MN<�T# � � V`� ( P © � � ���M� !�� (�ª ��� ©Ô¨ � � ©UL �FP ! ��� L 	A� L ��� §Õ�Uzutuh%|�jvj + �pj + Gf¶®� �37 �p��h%|~|%§
�3rq�f{f��{fh�����{fh¥§ ��7¾§ B zun�{Uzu�Ç}/���v�vjÂ¶

25.a4F4p��j 6  h%sunfoq�Uz¥|8.Uh%tvzu�¦zu|�§ubdo�ge49cfh�zu�~�Õ§�zunp���?z�9oq�Q49x�h%gi�frqh¥¶�=ynfo�¯Rsv�~g x¦��z�uh%�~|¦zurÂw%svg��poqnUz¥x�sv��|�Ì
�Ah�¼Unfo¬x¦oqsunÕ§#{f|~h/zunf� �p��sv��h%�Çx¦oqh�|%¶ÉÃCn [C[��MN  �%������Z����� © �Z� ª # © � ¨ ���*��� !�� © � ��	�� © ������ «
� � « 	%!���� © � M #w� � � S [C[ O §Õvsvr�{fg±h¹��f���su¯ ! ��!��#P ��© ������M� # © � ( P � !��P §¸�fzutvh%|¹��GX9�������j9§
4pz¥�¦z¥x�svt�zQ4Â�f�~oqnftu|%§ �yh�² �Gsv�~·]§ B {fnfh¹���v��j9¶R4Â�f�~oqnftvh��Ç°"]¤h%��rqzutf¶

25.a4FEÕ��G 6  h%sunfoq�Uz¥|$.Uh�t�zu�¦z¥|%§Gbdoqg 4Âcph�zu�~�Õ§#zunp� b¸svnft EEcfsv{Õ¶�ÃCgi�f��s�9oqnft=�f�~svtv��zug±|)²!cfo�w�c¿�~h�°
w�{f��|~h�s�vh��!g�{fr�x�oq�fr�hAo�nf�f{fw�x¦o�uh0|~x¦�~{fw�x�{f��h�|%¶GÃCn �T# � �� � � ! � � � © ���K��N ©�(;© � � ��������� ª
� 	`� ª 	A����� © � ��� « � �������%���"!���S � �`�K� « � � ©UL �U��� � ���%� ( 	 ª ����� © � §Á�?��rqzunf�fsf§?.*r�sv��o��Uzp§ B {fnfh
���u��Gf¶

2 l�l\9�G 6 �3zu�¦zur��=l0zunfÍ%o�nftvh���zunf� �!sv�®h��~x�l�oqh�tvh%�~oqw�cÕ¶��#x�x���o��f{px¦h(w%sv{f�prqh%�=tv��zugig�zu�~|%¶0ÃCn � VD� ( P
© � # © � ( � ª ����# © �A������	%!���� © � §�usvrq{pg±h0���UÈ7��Ë�§��fzutvh%|y�5�v� ���5��fp¶��	��
���������������������! #"�$%§
7Ðsun�x���m%zur § B {pnfh¹���X9�Gf¶

2 l�l^]Y9v� 6 �3zu�¦zur�� l�z¥nfÍ%o�nftvh%��§¸�ysv��h%�Çx�l0o�h%tvh���o�w�cÕ§zunf� 7�zu�Çx¦oqn ]Gzuw�cE¶�7
�?�k]?Ã ��Ì�z�x�sÂsvr�¯Rsv��zu�Â°
�fr�oqw%z¥x¦o¬vh�zunp�ÐgisÂ�p{frÅzu�Xw%svgi�fo�rqh%�Á|���h%w%o¬¼Uw�z�x¦oqsunf|%¶�.Usv��|~w�c�{fnftv|~�®h���oqw�c�x?jvj�fp§F.�z¥w�c9��h%�~h%o�w�c
ÃCnp¯Rsu��g±z¥x¦o�·�§7=3nfo¬vh���|�o¬xC} �Asv�Çx¦g�{pnf�Õ§ B {fr¬}µ���X9u�p¶

2 l�oqh
9X9 6 �!sv��h%�~x�l0o�h%tvh���oqw�cE¶ �Ásvg±��sv|~o�x¦o�svn,zunp�,h�¥zurq{fz¥x¦o�svn su¯�z¥x~x¦��o��f{px�h�w%su{f�frqh��Étv�¦zugig±zu��|�¶
��!��t�  � ¨�© ���������"!U� §fjv�ÂÌ + �v���;G�j + §E���X9X9p¶
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2  h�� +D6 �#zu�~svrqh  hY=Áh%r�rqh�wu¶ ! � L�' � ' ���"!��M� ' ��� ª ��� L �����������M�����\�����������
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