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b sm sp s0

am ap a0

(b,x)

add (a,(b,x))
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sp’ s0’

am

sp a0

a

ap
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sm sm-1 sr s0

am-1 ar a0

x = 

tn-1 tr t0

bn-1 br b0

y = 

tn

áLÀ±Ô?Ý´Ê�Â è´ë ì)Æ�Æ�ÝÒÐ=Þ´ÇtÀ³È�Ã È�É Í´È�Ù � Ä�ÃÒ× � Å³ÈeÈ�Î�Å³À±Î?Â�Ë Ø)Â<Ê�Â � �
�;5 � å,ã � ��� � å � � � � å ������� � ê � Ä�ÃÒ× ��� ��7 � åUã � � � � å � � � � å �����=� � ê � Ë 5 ��� � å 5 ��� � å ������5 �Ä�ÃQ× 7 � � � å 7 � � � å ������7 � Ä�Ê�Â)Ç�Í´Â/Á�Ä�Å³Ý´ÂUÆ¤È?Ã�ÇtÍ´Â&ÆtÞ´À³Ã´Â�Ë

a sp’ s0’

a0
x’ = 

sm sm-1

am-1

sp

ap

a tp’ t0’

b0
y’ = 

tn tn-1

bn-1

tp

bp

áLÀ³Ô�Ý´Ê�Â � ë¨Ø-È�ÙÚÙ�Â/ÏUÄ�Ã�Â��eÇtÂUÃÒ× � ÙªÍ´Â<Ã : � 2 Ë

ä´Ë�Ù�Â°ÏUÄ�Ãu�ÒÃÒ× Ç�Í´Â��ÒÊzÆ�Ç&ÁKÄ�Å±ÝÒÂ¥È�Ã � Ó6Æ`ÇzÄ�ÊtÇtÀ³Ã´Ô¯ÉàÊtÈ?Ð£Ç�Í´Â°Ê�ÈeÈ�ÇUÓLÆ`Ç�ÊtÀ«Ï
Ç�Å � Ô�Ê�ÂUÄ�ÇtÂUÊÇ�ÍÒÄ�Ã�ÇtÍ´Â=Ï�È�Ê�Ê�ÂUÆtÞQÈ?ÃÒ×jÀ³Ã´Ô¡Á�Ä�Å³Ý´Â&È�Ã � Ë1Ì¤ÍQÄ�Ç)À«Æ<ÓGÂ��jÀ«Æ`ÇzÆ 2 ÑGÂ�Ç`Ù�Â<ÂUÃ ��� # Ä�ÃQ×
� ÆtÝÒÏzÍ�ÇtÍÒÄ�Ç 5���� 7�� Ä�ÃÒ× � " ë 2�� " 	 � ë 7 � � 5 � Ë

ì)Æ�ÆtÝ´ÐpÂ � Ù¤Ä�Æ=Â��eÇ�Â<ÃÒ×jÂ,×IÄ�Ç=ÞGÈ?ÆtÀ±ÇtÀ³È�Ã : Ë >�É1ÇtÍ´Â¯ÞGÈ?ÆtÀ�Ç�À±È?ÃIÏ<È�ÐpÂUÆ=ÑGÂ�ÉàÈ�Ê�Â�ÇtÍ´Â�Ç`Ù�ÈÆtÞ´À±ÃÒÂUÆ&×jÀ³Á�ÂUÊ�ÇÜÉàÊ�È�Ð ÂUÄ�ÏzÍ È�ÇtÍ´ÂUÊUÓ:ÇtÍÒÄ�Ç&À³ÆUÓ � � : ��2 Ó:Ù�Â¥Ä�Å³Ù�Ä � ÆrÂ��eÇ�Â<ÃÒ× � Ä�Ç/ÇtÍ´ÂÆ�Ä�ÐpÂÜÞQÈZÆ�À±ÇtÀ³È�Ã : ÓSÄ�Æ¤À³Ã�áLÀ±ÔQË � ËB>�É : Ï�È�ÐpÂ,Æ-Ä�ÉÕÇ�Â<Ê 2 ÓjÇ�ÍÒÄ�Ç)À«ÆUÓ :	� 2 Ó´Ù�Â&Ï<Ä�Ã Ä�Å±Ù¤Ä � ÆÂ��eÇ�Â<ÃÒ× � Ä�ÇªÞGÈ?ÆtÀ�Ç�À±È?Ã 2 Ó´Ä?Æ¤À±Ã áLÀ³ÔÒË � Ë

1ÃÒÏ�ÂpÙ�ÂpÎZÃÒÈ�Ù ÇtÍÒÂ¡Ð=È?Ã´È�Ç�È�Ã´À«Ï�À±Ç � Ï�È?ÃÒ×jÀ±ÇtÀ³È�Ã Í´È?Å³×´ÆUÓ�Ù�Â¡Ï<Ä�Ã Ä�ÞÒÞ´Å � ÇtÍ´Â¡Ô?ÊtÂUÂU× �ÇtÍÒÂ<È�Ê�Â<Ð ÇtÈpÊtÂ��ÒÃ´ÂÜÇ�Í´Â&Æ�ÞGÂUÏ<À,�GÏ<Ä�Ç�À±È?Ã°Ç�È

2�-3.$.�(c+�-/.10324#��c�6"$#?��� �?(�*F�D0�0P� �c�6"$#?��� �Y(�*�-/#y8=�

a sp’ s0’

a0
x’ = 

sm sm-1

am-1

sp

ap

a tr’ t0’

b0
y’ = 

tn tn-1

bn-1

tr

br

sr’

ar

áLÀ±Ô?Ý´Ê�Â � ëgØ-È�ÙDÙ�Â&Ï<Ä�Ã�Â��eÇtÂ<ÃQ× � ÙªÍÒÂ<Ã : 	
2 Ë

ç



�����������
	�	�������������������������
	�	���� �!����	�	����
��"��
	�#$�����%	�&���'�(�*)�+$�(�*),���
	�	����.-/�

0�1��$2��43�35+(6����
	87
	���-�9�:�����	�	;6����
	�7�	��
0�1��$2������<�2�2�&�=?>�<�2������A@B���%������<8�%	

�
<�2�2�&43�3C#8�����%	�&���9�:D���
	�	��
�
<�2�2�&E�(�*)�F/�A�>�<�28�
2DG�<����4�!�/�������AF
H�I 	��
	�G�<�����FJ�(�K)�"��L������5F5"

<8�%	���4�M�*)%+N-/�

@B���
�����43�3O6����
	87
	���9�:�#8�����%	�&;6�����	�7
	��59�:�#8�����%	�&;6�����	�7
	��
@B���
�������P��0Q)�F/R��L4�(�K)S@B����R.��2%���E����0Q),������0��T3UF/R����
H�I 	��
	V@W����R.��2
�.�J+UF�-�X+UF�-

@W����R.��2
�.�P�!FY3N"Q3NF/R��E�S�5Z�>�R.�5"�[�[5>�R\��F]Z�>�R\��"5�FY3U"Y3NF/R
�S<�� I 	�� H ��R$	^^@W����R.��2
�.�E��0����5F5"Y3NF/R��

0����J�M�*)�F��_��0`)�"��a4� I �5��0Q)?�����5F�"��

I �5��0�'�(�4bc@���F`bS0��Adfe

áLÀ±Ô?Ý´ÊtÂ/éÒë 
lÊtÈ?Ô�ÊzÄ�Ð¦ÉàÈ�Êhg�Ý´À³Å«×jÀ±ÃÒÔ¥Ì:Ê�Â<Â,Æ¤ÙªÀ�Ç�ÍCi�À±Ã´À³Ð�ÝÒÐÛØ-ÂUÀ±Ô?ÍZÇ

�eÀ³ÃÒÏ�Â -/#y8 À³ÆªÄ'ÉàÝ´ÃÒÏ�ÇtÀ³È�Ã�ÓQÀ�Ç-À«Æ¤Â#"ZÝ´À³Á�Ä�Å³Â<ÃZÇ¤ÇtÈ
2�-3.$.�(c+�-/.10324#��c�6"$#?��� �?(�*F�D0�0P��-/#y8

ha`�� � ���k�qj��^eO� �Pe*)Fm^e�j ehmBj iYm 
 j �'e ��l
'e
á´ÝÒÊ�Ç�Í´Â<Ê=À±ÐpÞ´Ê�È�Á�ÂUÐpÂ<ÃZÇ�Æ&ÏUÄ�ÃNÑGÂ�ÐpÄ?×jÂ�×´Ý´ÊtÀ³Ã´Ô�Ê�Â��QÃ´À±ÃÒÔ ��"$#6��� �a(|*���0D0 Ë � Â�Ï<Ä�ÃÞ´Ê�È�Á�Â)ÇtÍÒÄ�ÇªÇtÈ��ÒÃÒ×�ÇtÍÒÂ/ÑQÂ,Æ`ÇªÞGÈ?ÆtÀ�Ç�À±È?Ã°Ç�È¡À±ÃÒÆtÂ<ÊtÇªÃ´Èj×jÂ � È�Ã¯ÆtÞ´À±ÃÒÂ � È�É6Å±ÂUÃ´Ô�Ç�Í # ÓjÙ�Â×jÈ¥ÃÒÈ�Ç)Ã´ÂUÂU×�Ç�È�Ä�Ï�ÇtÝÒÄ�Å±Å � ÏzÍÒÂUÏzÎ�ÇtÍ´Ê�È�Ý´Ô?Í Ä�Å³Å�ÇtÍÒÂ #� â�ÞQÈZÆtÆtÀ±ÑÒÀ±Å³À�Ç�À±Â,Æ<ËªÌ¤Í´Â'ÐpÀ±Ã´À³Ð¡Ä�ÅÊ�ÂUÆtÝ´Å�Ç6Ä�Å³Ù�Ä � ÆLÏ<Ä�Ð=ÂlÉàÊtÈ?Ð�Â��eÇtÂUÃÒ×jÀ³Ã´Ô � Ä�ÇLÞGÈ?ÆtÀ±ÇtÀ³È�Ã : Ó�ÙªÍ´ÂUÊtÂ : À«Æ�ÇtÍ´Â¤Ð¡Ä3�jÀ³Ð¡Ä�ÅZÀ±ÃÒ×´Â��Æ�Ä�ÇtÀ«Æ�É � À³Ã´Ô ����5 � � 5 � � � ÓQÄ?ÆtÆtÝ´ÐpÀ±ÃÒÔ 5 � � �;j Ë � Â'Ï<Ä�Ã Æ�Ç�Ä�Ê�ÇªÉàÊ�È�ÐîÇtÍ´Â&Å³Â�ÉÕÇ1È�É6ÇtÍ´ÂÆtÞ´À±ÃÒÂÜÄ�ÃÒ×¯ÏzÍ´ÈeÈ?ÆtÂ)Ç�Í´ÂF�ÒÊzÆ`Ç : ÙªÍÒÀ³ÏzÍ¯ÆtÄ�ÇtÀ«Æ��QÂUÆ�ÇtÍÒÂ&Ï�È�ÃQ×jÀ�Ç�À±È?Ã�Ë>�Ã&Ç�Í´Â�À³ÐpÞ´Å³Â<ÐpÂ<ÃZÇ�Ä�ÇtÀ³È�Ã�Ó�Ù�Â�ÊtÂ��ÒÃ´Â¨Ç�Í´Â¤×´Ä�ÇzÄ)Æ�ÇtÊ�ÝÒÏ
Ç�Ý´ÊtÂlÇtÈÜÄKÁ�È?À³×ÜÊ�ÂUÏ<È�ÐpÞ´ÝjÇ�À±Ã´Ô)ÇtÍ´Â
Í´ÂUÀ±Ô?Í?Ç�È�ÉiÂUÄ?ÏzÍ¥Æ�Ý´Ñ´ÇtÊ�Â<Â�ËgìÚÆ�Þ´À³Ã´Â-À«Æ¨Ê�Â<ÞÒÊtÂ,Æ�ÂUÃ?Ç�ÂU×pÑ � DSsQ�) � :y"$#y8 � ��� � r/å<{ "N5<7�� r }
+ 2�8<8 r �c� ÓQÄ�Ã´Ã´È�Ç�Ä�ÇtÀ³Ã´Ô'Â,Ä�ÏzÍ¯Æ�ÝÒÑjÇtÊ�Â<Â&Ä�Å±È?Ã´Ô�Ç�Í´Â&ÆtÞ´À±ÃÒÂ/ÙªÀ�Ç�Í�À±Ç�Æ¤ÍÒÂ<À³Ô�ÍZÇUËÌ¤Í´Â�Ê�ÂUÆtÝ´Å±ÇtÀ³Ã´Ô°Ï<Èe×´Â�À«Æ)ÆtÍ´È�ÙªÃ À±Ã�á�À³ÔÒË1é´ÓGÙªÍ´Â<Ê�Â/ÉàÝ´ÃÒÏ�ÇtÀ³È�Ã 0�1��82�� Ç�Ä�Î�Â,Æ)Ä¡Å³À³Æ�Ç1È�ÉÀ³Ã?Ç�Â<Ô?Â<ÊzÆ<ÓÒ×´Â<Ã´È�ÇtÀ³Ã´Ô¡ÇtÊ�Â<Â�Í´Â<À³Ô�ÍZÇ�ÆUÓQÄ�ÃÒ×¯Ê�Â�ÇtÝÒÊtÃÒÆ-ÇtÍ´Â&ÇtÊ�Â<Â&Ñ´ÝÒÀ±Å±Ç1È?ÝjÇ1È�ÉLÇ�Í´Â&Å³À³Æ�Ç1ÙªÍÒÈ?ÆtÂ
Í´ÂUÀ±Ô?Í?Ç¨À«ÆgÐpÀ³Ã´À±Ð'Ý´Ð¯Ëgá´Ý´ÃÒÏ�ÇtÀ³È�Ã @B���
����� À«Æ6ÇtÍ´Â)ÊtÂ,Æ�Ý´Å±ÇgÈ�ÉGÇtÍ´Â)ÊtÂ��ÒÃ´Â<ÐpÂUÃ?Çl×´ÂUÆ�Ï�Ê�À±ÑGÂU×=À³ÃÇtÍÒÀ³Æ�Æ�Â,Ï
Ç�À±È?Ã�Ë >�Ç 	 Æ�Ã´È�Ç�×jÀ1p¥Ï�Ý´Å±Ç�Ç�È�ÆtÂ<Â-Ç�ÍÒÄ�Ç�À�Ç�À³Æ�Ä&Å³À±ÃÒÂUÄ�ÊlÇtÀ³ÐpÂ1Ä�Å³Ô�È?ÊtÀ±ÇtÍÒÐ�ÓZÆ�À³ÃÒÏ<Â)ÂUÄ?ÏzÍÏ<Ä�Å±ÅGÇ�È @B���%����� Ï�È?ÃÒÆ�ÝÒÐ=Â,Æ¤Ä�Á�Ä�Å³Ý´Â?ÓjÂUÄ�ÏzÍ°ÊtÂ,Ï�Ý´ÊzÆ�À³Á�ÂrÏ<Ä�Å±ÅGÇtÈ @B���/R.��2%�.� Â<À±ÇtÍÒÂ<ÊªÊ�Â�ÇtÝÒÊtÃÒÆÈ�Ê `È?À±ÃÒÆ)Ä'ÃÒÈe×´Â�ÓÒÄ�ÃÒ×°Â,Ä�ÏzÍ�Ã´Èj×jÂ/À³Ã�Ç�Í´Â/Ê�ÂUÆtÝ´Å�Ç�À±ÃÒÔ'Ç�ÊtÂUÂÜÀ³Æ¤Ñ´ÝÒÀ±Å±Ç)È�ÃÒÅ � È?ÃÒÏ�Â?Ë

æ



� � º'·¯½^Z<¼�]6¾�º=· \&·¯» ¹YX'Z�\r¸?X-»�� º�¹��
� Â)ÍÒÄKÁ?Â)×jÂ<ÐpÈZÆ`Ç�Ê�Ä�ÇtÂU×¥Í´È�Ù ÇtÍ´ÂrÈ�Å«×¡Þ´Ê�È�Ñ´Å³Â<Ð¦È�É�ÑÒÝ´À±Å«×jÀ³Ã´Ô'ÇtÊ�Â<ÂUÆlÈ�É�ÐpÀ³Ã´À±Ð'Ý´Ð%Í´ÂUÀ±Ô?Í?Ç
Ï<Ä�ÃIÑGÂ Ê�Â<Þ´Í´ÊzÄ�ÆtÂU× À±ÃIÇtÍÒÂ Ã´Â<Ù ÆtÏ<Â<ÃÒÄ�ÊtÀ³È0È�ÉrÈ?ÞjÇtÀ³ÐpÀ³Æ�Ä�Ç�À±È?ÃIÞÒÊtÈ?Ñ´Å±ÂUÐ¡Æ<Ë�Ì�È¢ÞÒÝjÇ¡ÇtÍ´Â
Þ´Ê�È�Ñ´Å³Â<Ð À³Ã�Ç�Í´Â�Ê�À±Ô?ÍZÇ)ÉàÈ�Ê�Ð¯ÓSÙ�Â'ÐpÄ?×jÂ=ÝÒÆ�Â'È�É¨Ç�Í´Â'Ï<È�ÃeÁ�ÂUÊ�ÆtÂ&È�ÉlÄ¡ÉàÝ´ÃÒÏ�ÇtÀ³È�Ã�ÇtÍ´ÂUÈ�Ê�Â<Ð
ÇtÈ=Â��jÞ´Ê�ÂUÆ�Æ�ÇtÍ´Â/Ï<È�ÃÒÆ�ÇtÊ�ÝÒÏ
Ç�À±È?Ã°È�É�Ä'ÇtÊ�Â<ÂÜÄ�Æ¤Ä&ÉàÈ?Å³×�È�Ã�Å±À«Æ�Ç�ÆUË¨Ì¤Í´ÂÜÔ�Ê�Â<ÂU× � Ç�Í´Â<È?ÊtÂUÐ Ï<Ä�ÃÇtÍÒÂ<Ã¯ÑQÂ&Ä�Þ´Þ´Å³À±Â,×iË
ì�Ç¥Å±Â,Ä�Æ�Ç'Ç`Ù�È ÊtÂ,Ä�ÆtÈ�ÃÒÆ `ÝÒÆ�ÇtÀ±É � Ç�Í´Â Ô�ÂUÃ´Â<ÊzÄ�Å³À³Æ�Ä�Ç�À±È?Ã ÉàÊ�È�Ð ÉàÝ´ÃÒÏ�ÇtÀ³È�Ã ÇtÈ Ê�Â<Å«Ä�Ç�À±È?ÃÒÆ<ËáLÀ±ÊzÆ�ÇtÅ � ÓiÀ±Ç&Þ´ÊtÈ�ÁeÀ«×jÂUÆ1ÝÒÆ/Ä�Ï�Å³ÂUÄ�Ã0Ù¤Ä � ÇtÈ�Â��jÞ´Ê�ÂUÆ�Æ1ÃÒÈ�ÃÒ×jÂ<ÇtÂUÊtÐpÀ³Ã´À³ÆtÐ¯Ë@>�Ç/À«ÆÜÂUÆtÞQÂ,Ï�À«Ä�Å³Å �Ï�È?ÃeÁ�Â<ÃÒÀ±ÂUÃ?Ç�ÙªÍ´Â<Ã�Ù�ÂrÏ<È�ÃÒÆtÀ³×´Â<Ê�È�ÞjÇ�À±ÐpÀ«ÆtÄ�ÇtÀ³È�Ã°ÞÒÊtÈ?Ñ´Å±ÂUÐ¯ÓeÉàÈ�Ê¤ÙªÍ´À«ÏzÍ°Ù�Â1ÍÒÄKÁ?Â)Ð'Ý´Å�Ç�À±ÞÒÅ±Â

ÏzÍ´È?À³Ï<ÂUÆ/Ç�È0Ð¡Ä�Î?Â°À³ÃNÂUÄ?ÏzÍ Æ�ÇtÂ<Þ:Ë � À±ÇtÍ´È?ÝjÇpÊtÂUÅ³Ä�ÇtÀ³È�ÃÒÆUÓgÙ�Â�Ù�È?Ý´Å«× ÍÒÄKÁ�Â°ÇtÈ0Î?Â<ÂUÞ ÇtÍ´Â
ÆtÈ�Å³ÝjÇtÀ³È�ÃÒÆ¥À±Ã�Å³À³Æ�Ç�Æ�Ä�ÃÒ×BÐpÂ,ÆtÆ¥ÇtÍ´Â0ÆtÞGÂUÏ�À1�QÏUÄ�ÇtÀ³È�Ã�ÙªÀ±ÇtÍ�ÑGÈeÈ�ÎeÎ�ÂUÂ<Þ´À³Ã´ÔN×jÂ<Ç�Ä�À±Å«Æ¡ÇzÄ�ÎeÀ±ÃÒÔ
Ï<Ä�ÊtÂ)È�É�Ç�Í´Â1Å³À«Æ`ÇzÆ<Ë �eÂ,Ï�È�ÃQ×jÅ � ÓZÇtÍ´ÂrÀ±ÃeÁ?Â<ÊzÆ�Â-È�É�Ä/ÉàÝÒÃÒÏ
Ç�À±È?Ã°À«Æ�ÃÒÈ�Ç�À³Ã°Ô?Â<Ã´ÂUÊ�Ä�ÅQÄ&ÉàÝ´ÃÒÏ
Ç�À±È?Ã�Ë� Â/Ã´Â<Â,×¥Ç�È¡Ô�Â<ÃÒÂ<ÊzÄ�Å³À³ÆtÂ)Ç�ÈpÊtÂUÅ³Ä�ÇtÀ³È�ÃÒÆ¤ÑGÂ�ÉàÈ?ÊtÂÜÙ�ÂÜÏUÄ�Ã�Ç�Ä�Å±Î�Ä�ÑGÈ�ÝjÇªÀ±Ç)Ä�Ç)Ä�Å³Å8Ë
Ì¤Í´Â)ÐpÈ�ÇtÀ³ÁKÄ�ÇtÀ³È�Ã¡ÑGÂ<Í´À³ÃÒ×pÇ�Í´À«Æ¨Å³À±Ã´Â1È�ÉiÊ�ÂUÆtÂUÄ�ÊzÏzÍ=À³ÆlÇtÈ&Â��eÇtÂ<ÃQ×=ÇtÍ´Â1ÊtÂ,Æ�Ý´Å±Ç¨Ç�È/ÇtÍ´Â1È�ÞjÖ

ÇtÀ³Ð¡Ä�Å´ÑÒÊ�Ä?ÏzÎ�Â�Ç�À±ÃÒÔrÞÒÊtÈ?Ñ´Å±ÂUÐ�À³ÃpÔ�Â<ÃÒÂ<ÊzÄ�Å8Ó�ÉàÈ�Ê¨ÙªÍÒÀ³ÏzÍ¡ÄÜÃ´È?ÃjÖ�Ï<È�Ã´ÃÒÂUÏ
Ç�ÂU×'Þ´Ê�Â<È�Êz×jÂUÊgÀ³ÆgÝQÆ�Â,×
Ä�ÃQ×0Ç�Í´Â O �PQ1U UPQ1Uxm O �yK�S=I�KPw¯Ó�Ä¯Ô?Â<Ã´ÂUÊ�Ä�Å±À«Æ�Ä�ÇtÀ³È�Ã¢È�É�ÇtÍÒÂ¥Ô�Ê�Â<Â,× � ÇtÍÒÂ<È�Ê�Â<Ð¯ÓLÀ³Æ�Ä�Þ´Þ´Å³À³ÂU×iËÌ¤Í´Â�Ê�Â<Å«Ä�Ç�À±È?ÃÒÆtÍ´À±Þ ÑGÂ�Ç`Ù�Â<Â<ÃBÇ�Í´Â Ç�Í´À±ÃÒÃ´À±ÃÒÔ ÇtÍ´ÂUÈ�Ê�Â<Ð Ä�ÃÒ×IÇ�Í´Â ÇtÊzÄ�×´À�Ç�À±È?ÃÒÄ�Å)× � ÃQÄ�ÐpÀ³ÏÞ´Ê�È�Ô?Ê�Ä�Ð=ÐpÀ³Ã´Ô'Ä�Þ´Þ´Ê�È?Ä?ÏzÍ°Ê�Â<Ð¡Ä�À³ÃÒÆªÄ'ÇtÈ?Þ´À³Ï1ÉàÈ?Ê¤ÉàÝ´Ê�Ç�Í´Â<Ê)ÊtÂ,Æ�Â,Ä�ÊzÏzÍ�Ë
Ì¤Í´Â=Ô�Ê�Â<ÂU× � Ç�Í´Â<È?ÊtÂUÐ¯ÓSÇtÈ�Ô?Â�Ç�Í´Â<ÊrÙªÀ�Ç�Í¢Ä¥ÉYÄ�ÐpÀ³Å � È�É¨ÇtÍÒÂ<È�Ê�Â<Ð¡Æ1ÝÒÆtÂ�ÉàÝ´Å6ÉàÈ?Ê1È?ÞjÇtÀ³ÐpÀ�ÖÆ�Ä�ÇtÀ³È�Ã�Þ´Ê�È�Ñ´Å³Â<Ð¡Æ¤ÍÒÄ?Æ¤ÑQÂUÂ<Ã¯Æ`Ç�ÝÒ×jÀ³ÂU×�Â��eÇtÂUÃÒÆtÀ±Á?Â<Å � À±Ã ã äKê�Ë¨Ì¤Í´Â/Ï�È�ÃeÁ?Â<ÊzÆ�Â1È�ÉgÄ&ÉàÝ´ÃQÏ
ÇtÀ³È�ÃÇtÍÒÂ<È�Ê�Â<Ð Ä�ÃQ× ÇtÍ´Â�À³×´ÂUÄ�È�ÉªÇtÍ´Â¯ÆtÞ´À±ÃÒÂ°Ê�Â<Þ´Ê�ÂUÆtÂ<ÃZÇ�Ä�ÇtÀ³È�Ã Ù¤Ä�Æ�Ä?×jÈ�Þ´ÇtÂU× ÉàÊtÈ?Ð ã è�ê�Ë�Ì¤Í´Â

ÉàÈ�Ê�ÐpÂ<Ê&ÍQÄ�Æ/Þ´Ê�È�Á�Â,×�ÇtÈ�ÑGÂ¥ÝÒÆtÂ�ÉàÝ´Å�À³Ã ÐpÄ�Ã � Ä�Þ´Þ´Å³À³ÏUÄ�ÇtÀ³È�ÃQÆ<Ë¯Ì¤Í´Â¥Å«Ä�ÇtÇtÂ<Ê,Ó6Í´È�Ù�Â<Á�ÂUÊUÓ:À³ÆÊ�Â<Å«Ä�ÇtÀ³Á�ÂUÅ � Å±Â,ÆtÆªÎeÃ´È�ÙªÃ:Ë � È�Ê�Î°À«Æ-Æ�ÇtÀ³Å±Å�À±Ã Þ´Ê�È�Ô?ÊtÂ,ÆtÆ�Ç�È%�ÒÃÒ×¯ÐpÈ�Ê�Â&Ä�ÞÒÞ´Å±À«Ï<Ä�ÇtÀ³È�ÃÒÆ-È�É6ÇtÍ´ÂÏ�È?ÃeÁ�Â<ÊzÆtÂrÈ�É¨Ä=ÉàÝ´ÃÒÏ
Ç�À±È?Ã ÇtÍÒÂ<È�Ê�Â<Ð¯ÓGÄ�Æ-Ð¡Ä�Ã � Þ´Ê�È�Ñ´Å³Â<Ð¡Æ-ÏUÄ�Ã ÑGÂ'ÆtÞQÂ,Ï�À1�ÒÂU×¯À³Ã¯ÇtÂUÊtÐ¡Æ-È�ÉÇtÍÒÂ1À³ÃeÁ�Â<ÊzÆtÂ-È�É�ÆtÈ�ÐpÂ1ÎZÃÒÈ�ÙªÃ¡ÉàÝ´ÃÒÏ�ÇtÀ³È�Ã�Ë¨Ì¤Í´Â1Ô�ÂUÃ´Â<ÊzÄ�ÅQÉàÈ�Ê�Ð È�É�Ä�Å±ÅQÇtÍ´Â1ÇtÍÒÊtÂUÂ)Ç�Í´Â<È?ÊtÂUÐpÆ
ÉàÈ�Ê-Ä�ÊtÑÒÀ�Ç�Ê�Ä�Ê � À³Ã´À�ÇzÄ�Å:×ÒÄ�Ç�Ä�Ç � ÞQÂ,ÆªÄ�ÃÒ×�ÇtÍÒÂ<À³ÊªÞ´ÊtÈeÈ�ÉYÆªÏ<Ä�Ã�ÑGÂÜÉàÈ�Ý´ÃÒ×�À³Ã ã ä,ê�Ë

� X��/X)¹YX)·¯½ X^]
ã±â�ê �/Ë g�À±Êz×iË 
1Ã g�Ý´À³Å«×jÀ±ÃÒÔ¯Ì�Ê�Â<ÂUÆrÙªÀ±ÇtÍVi À³Ã´À³Ð�Ý´Ð Ø)Â<À³Ô�ÍZÇUË
	sS��/IAU M3L!S�����DUs��O Q$S3U M3L
� I�S m|I<MEw�w%QGUnmQÓ � � �|� ë ��� â�� � � � ÓÒâ,æ�æ � Ë

ã äKê �/Ë�g�À³Êz× Ä�ÃÒ× 
'ËG×jÂ i ÈeÈ?ÊUË��'L mPK �3I4M�S� � I4SJm�I4M/w]w%Q1UnmGËB>�ÃZÇ�Â<Ê�ÃÒÄ�Ç�À±È?ÃÒÄ�Å �jÂ<Ê�À±Â,Æ-À³Ã
��È�ÐpÞ´ÝjÇ�Â<Ê �jÏ<À±ÂUÃÒÏ�Â?Ë 
¨Ê�Â<ÃZÇ�À³Ï<ÂrØ1Ä�Å³Å�Ó�â,æ�æ � Ë

ã è�ê 
'Ë<×jÂ i ÈeÈ?Ê:Ä�ÃÒ×��QËU¿rÀ³Ñ´ÑQÈ?ÃÒÆUË�
6È�À³Ã?Ç`ÙªÀ«ÆtÂ �-Â<Å«Ä�ÇtÀ³È�ÃQÄ�Å 
lÊtÈ?Ô�ÊzÄ�ÐpÐpÀ±Ã´ÔQË�>�Ã��^L~mqK �3I4M3QG�
� K=O �ySxlsS=LTS m u M3Usl�� S�;O��?M/I4K ��K � �PUyS3L$SJmEu�Ó�i�Ä � ä � � � Ë

â �


