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Panel zone element

Segments

Joint Nodes: J, K, L, M
Attachment Points: a, b, c, d, e, f
Local Beam Nodes: 1, 2, 3, 4
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�()��/-
�(Ù
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'�'/-�)$"%�	�/�(²�)�-��%���Þ ä-
�+�������}-�"% �� µ ¼ ± Ó�¸>Ù j ���C²�"%���()���"�-� 
)�-�'�"% ��('K-
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� ± -p-
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ZÐ2Ñ � r � t�rR�Ò µ r � t�rR��¸ Ï � µ z � t�z¦��¸ Ï � µ v � t4vY��¸ Ï µ �pÙ%�$��¸

ZÐ Õl� z � t�z¦�Ò µ r � t�rR��¸ Ï � µ z � t�z¦��¸ Ï � µ v � t4vY��¸ Ï µ �pÙ%��,Z¸

ZÐ » � v � t4v��Ò µ r � t�rR��¸ Ï � µ z � t�z¦��¸ Ï � µ v � t4vY��¸ Ï µ �pÙ%�$)ß¸
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��"% �!ä�����	�������^Zz<�Êë�"%'U"%'& �-
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������� Zz<�Êë�"#'&"%'&)�-��I�����/�(²ã�
'K�s-��%��- º '�F
ÓÔ rÌ � ÓÔ �ÖÕ,×\ÓÔ^�é�
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ÓØ ÓÚ ÓÖ
rw�xt�r Õ z6�xt�z Õ vY�xt4v Õ
r � t�rR� z � t�z6� v � t4vY�

ØØØØØØØØØ� m µ zK��t�z Õ ¸ µ v � t4v���¸1t µ z � t�z¦��¸ µ vY�xt4v Õ ¸»q ÓØ� m µ r � t�rR��¸ µ v¶�Wt�v Õ ¸1t µ rw�Wt�r Õ ¸ µ v � t4v���¸»q ÓÚ� m µ rw�xt�r Õ ¸ µ z � t�z6��¸¶t µ r � t�rR��¸ µ zK��t�z Õ ¸»q ÓÖ
µ �pÙ ��¸

þU- º ³p������²�"����()���"�-� I)�-�'�"# ��('J-
�Z�����±ZzO�Êë�"%',Ë.Ì¸Í�Ì7Ï<Ì×�����æéæ��-
,��
� ± -p-
��²�"% ��	�/� ¶ 0p'/�/�(� µ rkzwvæ¸��	���
!�"�½
�( �,p0

ZÛ Ñ � µ z � t�z Õ ¸ µ v � t�vY��¸1t µ z � t�z6��¸ µ v � t�v Õ ¸I rÕ µ �pÙ �	��¸

ZÛ Õ\� µ r � t�rR��¸ µ v¶�Wt4v Õ ¸1t µ rw��t�r Õ ¸ µ v � t4v���¸I rÕ µ �pÙ �Ê,Z¸

ZÛ » � µ rw��t�r Õ ¸ µ z � t�z¦��¸Dt µ r � t�rR��¸ µ zK�Wt�z Õ ¸I rÕ µ �pÙ �	)ß¸

º ���$���

I rÕW� � m µ z6�xt�z Õ ¸ µ v � t4vY��¸¶t µ z � t�z¦��¸ µ v¶�Wt4v Õ ¸»q Ï� m µ r � t�rR��¸ µ vY�xt4v Õ ¸Dt µ rw�xt�r Õ ¸ µ v � t4vY��¸»q Ï� m µ rw�Wt�r Õ ¸ µ z � t�z¦��¸1t µ r � t�rR��¸ µ z6�xt�z Õ ¸»q Ï ��ÜÝ
µ �pÙ �	²�¸

¶ "#�]"%�%�	���%0
³p �-
��"# �!I�����	�������YZv �Êë�"%'U"%'& �-
�>�]�
�7�/-]���������%�
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ÓØ ÓÚ ÓÖ
r � t�rR� z � t�z¦� v � t�vY�
r Þ t�r ¾ z Þ t�z ¾ v Þ t4v ¾ ØØØØØØØØØ� m µ z � t�z6��¸ µ v Þ t4v ¾ ¸1t µ z Þ t�z ¾ ¸ µ v � t4v���¸»q ÓØ� m µ r Þ t�r ¾ ¸ µ v � t4v���¸1t µ r � t�rR��¸ µ v Þ t�v ¾ ¸»q ÓÚ� m µ r � t�rR��¸ µ z Þ t�z ¾ ¸Dt µ r Þ t�r ¾ ¸ µ z � t�z¦��¸»q ÓÖ

µ �pÙ ´�¸

þU- º ³p������²�"����()���"�-� ])�-�'�"% ��('J-
�.�����_Zv3�Êë�"%'qË.ÌKÍÎÌ7Ï<Ì×�����æéæ��-
,��
� ± -�-
�>²�"% ��	�/� ¶ 0�'/�/�(� µ rkzwvæ¸��	���
!�"�½
�( �,p0

Z� Ñ � µ z � t�z6��¸ µ v Þ t4v ¾ ¸¶t µ z Þ t�z ¾ ¸ µ v � t�v���¸I r» µ �pÙ��	��¸
Z� Õ\� µ r Þ t�r ¾ ¸ µ v � t4vY��¸¶t µ r � t�rR��¸ µ v Þ t4v ¾ ¸I r» µ �pÙ��Ê,Z¸
Z� » � µ r � t�rR��¸ µ z Þ t�z ¾ ¸1t µ r Þ t�r ¾ ¸ µ z � t�z6��¸I r» µ �pÙ��	)ß¸

º ���$���

I r» � � m µ z � t�z¦��¸ µ v Þ t4v ¾ ¸1t µ z Þ t�z ¾ ¸ µ v � t4v���¸»q Ï� m µ r Þ t�r ¾ ¸ µ v � t4vY��¸1t µ r � t�rR��¸ µ v Þ t4v ¾ ¸»q Ï� m µ r � t�rR��¸ µ z Þ t�z ¾ ¸Dt µ r Þ t�r ¾ ¸ µ z � t�z6��¸»q Ï � ÜÝ
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ãåäääæ µ �pÙ � ¸
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É Õ � Ô^Õè � µ �pÙ��
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3 DIMENSIONAL ELASTOFIBER ELEMENT

Interior NodeInterior Node

DOF # 13−18

(Exterior DOF)

DOF # 19−24

(Exterior DOF)(Interior DOF)

DOF # 7−12
(Interior DOF)

DOF # 1−6Z’ Z’ Z’

X’ X’ X’

Note: X’Y’Z’ refers to the segment local coordinate system

Elastic Segment

Fiber Segment Fiber Segment

End Segment End Segment

Middle Segment

Exterior NodeExterior Node

Node 1 Node 2

Node 4Node 3
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6 ók8 ø£ 7 f 6 ók8$9�ó*F 9CHI ó*F 9EO%I ó|��9 ó4V 9CHI ó4V 9EO�I ó�8:; ó�F ;iH�I ó�F ;JO%I ó|�P; ó4V ;iH,I ó|V ;QO%I 7

Î Ù Ô ë%Æ Ï
���L� > § � ¡¿©Í¦   Î@? � �BA �����
�-¶ ·³²´°ºÌ�¸º²�µx¾L¬NÀ¨¸1¾Iµ´°³¶DCúÓ$¾FE�8 À µx¹ªÇÈ°³¼Á½j»¾L¬KÂ
®ÃÀ¨°³¼ ¬Z��Ô ë Ô è Ô7Õ£«¬ ÆKë Âgµx¹L½j²s¸ºÇÈ¬K¼a¬K¶�¾�µx¶gÇÈÀI¬K¼Á¬K¶�¾I¹�µx¶¾I«¬ <½KgR ÇÈ°:°ºÀ¨Âgµx¶j¸1¾L¬7¹�D:¹I¾L¬K¼ ¸1¾$¶°%Â¬K¹ Æ ¸º¶jÂ ë ®±°ºÀ$¸º¶�¬K²x¸º¹L¾L°ºêjÌ¥¬NÀ$¬K²´¬K¼a¬K¶Ä¾£¸1ÀI¬7®±°³»g¶gÂ�¸º¹

¾FE�8
¹�º À Á f 8 jHG¹¬º 9 ¾IE�8$¹¬º À Î Ù Ô ëºë Ï
_$«¬NÀ¨¬T¾�E�8$¹¬º À ÇÈ°³¶�¾I¸ºµs¶g¹¯¾I«¬ ÆKà ¾L¬NÀE¼Á¹¯¬ x ¾LÀ¨¸ºÇÈ¾L¬KÂî®±ÀI°³¼ ¾FE�8 À ÇÈ°ºÀIÀI¬K¹I½¥°³¶jÂgµx¶·�¾L°�¾I«¬"¶°%Â¬K¹ª»¸º¶gÂ ¼ ÇÈ°³¶g¶¬KÇÈ¾L¬KÂ�¾L°ï¶g°:Â¬K¹ Æ ¸º¶jÂ ë Ó�¸º¶gÂ 8 j G¹�º 9 µs¹7¾I«¬Ý¾LÀ¨¸º¶g¹L®±°ºÀ¨¼Á¸1¾Iµ´°³¶�¼Á¸1¾LÀ¨µ x À¨¬N½gÀI¬K¹L¬K¶Ä¾Iµx¶·
ÇÈ°³¶êg·³»gÀ¨¸1¾Iµ´°³¶JCùÔ

Þª½wÂg¸1¾Iµx¶·ï¾I«¬�½j¸º¶¬K²+ N°³¶¬�¬K²´¬K¼a¬K¶Ä¾�·º¬N°³¼a¬N¾LÀ¨µ´¬K¹a¸º¹aÂgµs¹IÇN»g¹I¹L¬KÂ�µx¶�×:¬KÇÈ¾Iµ´°³¶ Ð Ô Ð _$µx²x²*½gÀI°%Âg»gÇÈ¬
¶¬�_c²x°:ÇN¸1¾Iµ´°³¶j¹S®Ã°ºÀ£¾I«g¬7¸1¾L¾I¸ºÇ¨«g¼a¬K¶Ä¾$½Í°³µx¶Ä¾I¹NÓ®±ÀI°³¼�_$«gµsÇ¨«�¶¬�_ Ã< Ó ÃK Óg¸º¶jÂ ÃR °ºÀEµ´¬K¶�¾I¸1¾Iµx°³¶g¹£ÇN¸º¶�ÌÍ¬®±°³»g¶gÂwÓ!²´¬K¸ºÂjµx¶·�¾L° 8 Ã� G õ ÆK 9 ¸º¶gÂ 8 Ã� G õ ÆL 9 ¸º¶gÂz¾I«¬K¶ 8 j G õ Æ« 9 ¸º¶gÂ 8 j G õ ÆÆ 9 Ì�Dï¬Z�:¹NÔaÖÔ ÆKà ¸º¶jÂzÖÔ ÆºÆ Ó
ÀI¬K¹L½Í¬KÇÈ¾IµCBº¬K²EDºÔ�Þ$½wÂg¸1¾Iµx¶g·<M ➀ ¸º¶gÂNM ➁ ²´¬K¸ºÂj¹�¾L° 8 j G õ ÆÅ 9 Ì|D�¬Z�Ä¹KÔ�ÖÔ ÆKë ÓjÖÔ ÆKÐ Ó¥¸º¶gÂ�ÖÔ Æ ÖÔ�Õ$«¬K¶wÓ

8 j G õ Æ¹¬º 9 f 8 j G õ Æ« 9 8 j G õ ÆÅ 9 8 j G õ ÆÆ 9 Î Ù Ô ëºÐ Ï
aª¬ x ¾NÓ�¾I«¬�Âgµs¹L½j²x¸ºÇÈ¬K¼a¬K¶Ä¾ïµs¶gÇÈÀI¬K¼a¬K¶Ä¾I¹NÓT¾FE�8$¹¬º À`Á ¸1ÀI¬�¸1½g½j²sµ´¬KÂc¾L° ¶°%Â¬K¹ Æ ¸º¶gÂ ë °º®Ý¾I«¬¬K²x¸º¹L¾L°ºêjÌ¥¬NÀ�¬K²x¬K¼a¬K¶�¾NÓ�¸º¶gÂÜ¾I«¬ËÀ¨¬K¹I»g²´¾Iµx¶g·�Âgµx¹I½j²x¸ºÇÈ¬K¼a¬K¶Ä¾I¹�°º®&¶°%Â¬K¹ Ð ¸º¶gÂÜÖíÇÈ°³¼a½�»¾L¬KÂÜÌ|D�¸º¶

µ´¾L¬NÀ¨¸1¾IµEBº¬�¹L¾LÀ¨»gÇÈ¾I»gÀ¨¸º²!¸º¶g¸º²CD%¹Iµx¹KÔ-�-¶�¾I«¬PO �E� µx¾L¬NÀ¨¸1¾Iµ´°³¶�°º®M¾I«gµs¹�½gÀI°%ÇÈ¬K¹I¹'Î µx¾L¬NÀ¨¸1¾Iµ´°³¶�ÎQOgÏ?_$«¬NÀI¬¯¾I«g¬ÝÎâÏ
Â¬K¶°º¾L¬K¹$¬K²´¬K¼a¬K¶Ä¾$µ´¾L¬NÀ¨¸1¾Iµx°³¶g¹M_$µ´¾I«gµs¶Ý·³²x°ºÌj¸º²!µ´¾L¬NÀ¨¸1¾Iµx°³¶JCâÏEÓg¾I«¬¯¬Z�:»g¸1¾Iµ´°³¶�¾L°ÝÌ¥¬¯¹L°³²EBº¬KÂ µx¹

÷ù ¼ )SR .Ô%Õ TT ¼ )�R .Ô�Õ TU¼ )SR .Ô%Õ UVT ¼ )�R .Ô�Õ UVU
�� àâ ã E�8WTE�8WU

ä æ
ç f àâ ã ßXWU

ä æ
ç © àâ ã 0 )�R .T0 )�R .U

ä æ
ç Î Ù Ô ë ÖÄÏ

_$«gµsÇ¨«�«g¸º¹¿Ì¥¬N¬K¶�½j¸1À¨¾Iµ´¾Iµ´°³¶¬KÂ�µx¶Ä¾L°'¾I«¬ ÆKë [�\]Y�·ºÀI°³»½NYa¸1¾S¾I«¬¯µx¶�¾L¬NÀEµ´°ºÀ¿¶g°:Â¬K¹ Ð ¸º¶gÂÝÖÓg¸º¶gÂ�¾I«¬



æ ë
ÆKë [�\]Y�·ºÀI°³»g½d¤ü¸1¾ª¾I«¬¯¬K¶gÂ�¶°%Â¬K¹ Æ ¸º¶jÂ ë Ó�_$«¬NÀ¨¬

÷ù ¼ )�R .Ô�Õ TT ¼ )SR .Ô%Õ TU¼ )�R .Ô�Õ UVT ¼ )SR .Ô%Õ UVU
�� ¸º¶gÂ àâ ã 0 )SR .T0 )SR .U

ä æ
ç

¸1ÀI¬ª¾I«¬£¾I¸º¶·º¬K¶Ä¾¿¹I¾IµµÝÍ¶g¬K¹I¹*¼Á¸1¾LÀEµ x ¸º¶gÂÁ¹L¾IµµÝw¶¬K¹I¹*®Ã°ºÀEÇÈ¬WBº¬KÇÈ¾L°ºÀS®Ã°ºÀ¿ÇÈ°³¶êg·³»ÀE¸1¾Iµ´°³¶ïÎQOgÏEÓ:ÀI¬K¹L½Í¬KÇÈ¾IµCBº¬K²CD¥Ò
¾ZXWU À µx¹7¸rBº¬KÇÈ¾L°ºÀ'°º®�»g¶ã%¶°v_$¶å²´°³¸ºÂg¹�¸1½g½j²xµ´¬KÂz¾L° ¾I«¬"¬K²´¬K¼Á¬K¶�¾7¾I«gÀI°³»·³«å¶°%Â¬K¹ Æ ¸º¶gÂ ë Ì�Dz¾I«¬¹I»À¨ÀI°³»g¶gÂgµs¶· ¹L¾LÀ¨»jÇÈ¾I»ÀI¬ºÒ�¸º¶jÂ&¾IE�8WU À µx¹�¹L¬N¾�¾L° ¾IE�8
¹�º À Á ®±°ºÀÁµ´¾L¬NÀ¨¸1¾Iµx°³¶ÜÎQOgÏ f Æ ¸º¶jÂ�¾L° ß ®±°ºÀµ´¾L¬NÀ¨¸1¾Iµx°³¶íÎQOgÏ\[ Æ Ô&÷+�jÔ Ù Ô ë Ö ÇN¸º¶zÌÍ¬�¹I°³²CBº¬KÂz®Ã°ºÀg¾�E�8WT À Ì�Dï¹I»Ì�¹L¾Iµ´¾I»¾Iµx¶g·Ýµx¶
¾I«¬aã%¶°`_ª¶yBº¬KÇÈ¾L°ºÀ¾IE�8]U À ¸º¶gÂð¾I«¬K¶y¹I°³²CB:µs¶·å¾I«¬
»½g½Í¬NÀÁ½j¸1ÀI¾Iµx¾Iµ´°³¶¬KÂ�¬Z�:»g¸1¾Iµ´°³¶wÓ?_ª«gµxÇ¨«ðÂ°:¬K¹"¶°º¾�µx¶|Bº°³²CBº¬�¾ZXWU À Ô�ù¾L¬NÀ¨¸1¾Iµ´°³¶g¹�ÇÈ°³¶Ä¾Iµx¶:»¬�¾L°7ÇÈ°³¶|Bº¬NÀI·º¬K¶gÇÈ¬$¾L°�¾I«¬�·³²´°ºÌj¸º²�C  Æ ¹L¾I¸1¾L¬X_$«¬K¶�¾I«g¬�¾I¸º¶·º¬K¶�¾�¹L¾IµµÝw¶¬K¹I¹�¼Á¸1¾LÀ¨µ x¸º¶gÂ�¹I¾IµµÝÍ¶g¬K¹I¹S®Ã°ºÀEÇÈ¬�Bº¬KÇÈ¾L°ºÀ�¸1À¨¬�Â¬K¶°º¾L¬KÂ�Ì�D

÷ù ¼ G õ ÆÔ%Õ TT ¼ G õ ÆÔ%Õ T�U¼ G õ ÆÔ%Õ UVT ¼ G õ ÆÔ%Õ U^U
�� ¸º¶gÂ àâ ã 0 G õ ÆT0 G õ ÆU

ä æ
ç

Õ£«¬K¹I¬7¸1ÀI¬�»g¹L¬KÂ�¾L°�¹L¾I¸1ÀI¾£¾I«g¬¯Ì¥¬K¸º¼ ¸º¶g¸º²CD%¹Iµx¹�¸1¾'ÎQOgÏ f Æ ¸1®Ã¾L¬NÀª·³²´°ºÌj¸º²!µx¾L¬NÀ¨¸1¾Iµ´°³¶NC  Æ ÔÕ£«g¬ªÇÈ°³¶Ä¾LÀ¨µ´Ìj»¾Iµx°³¶g¹�¾L°�¾I«¬�·³²´°ºÌj¸º² 8 ¼ G õ ÆÔ 9 ¸º¶jÂ Â 0 G õ Æ Ä ¸1ÀI¬�°ºÌg¾I¸ºµx¶g¬KÂ"®±ÀI°³¼û¾I«¬_C  Æ ¾I¸º¶·º¬K¶Ä¾¹L¾IµµÝw¶¬K¹I¹�¼"¸1¾LÀ¨µ x ¸º¶gÂ�¹L¾IµµÝw¶¬K¹I¹S®±°ºÀ¨ÇÈ¬�Bº¬KÇÈ¾L°ºÀ�Ì�D�ÇÈ°³¶jÂ¬K¶g¹Iµx¶g·&°³»g¾�¾I«¬BY"Âg¬N·ºÀI¬N¬K¹£°º®M®±ÀI¬N¬KÂ°³¼�Å
8 ¼ G õ ÆÔ�Õ ¹�º 9 Á f 8 ¼ G õ ÆÔ%Õ UVU 9 © 8 ¼ G õ ÆÔ%Õ UVT 9 8 ¼ G õ ÆÔ%Õ TT 9 ë Æ 8 ¼ G õ ÆÔ%Õ TU 9 Î Ù Ô ëºÙ Ï` 0 G õ Æ¹¬ºba Á f ` 0 G õ ÆU a © 8 ¼ G õ ÆÔ�Õ UVT 9 8 ¼ G õ ÆÔ�Õ TT 9 ë Æ ` 0 G õ ÆT a Î Ù Ô ëºà Ï

¸º¶gÂ�¾I«g¬K¶�¾LÀ¨¸º¶g¹L®±°ºÀ¨¼Á¸1¾Iµx°³¶�¾L°
8 ¼ G õ ÆÔ%Õ ¹¬º 9 f 8 j G õ Æ¹¬º 9 Ô 8 ¼ G õ ÆÔ�Õ ¹�º 9 Á 8 j G õ Æ¹�º 9 Î Ù Ô ë æ�¸�Ï` 0 G õ Æ¹¬ºca f 8 j G õ Æ¹¬º 9 Ô ` 0 G õ Æ¹¬ºba Á Î Ù Ô ë æ�ÌÍÏ

Õ£«¬K¹I¬7¸1ÀI¬�¸º¹I¹L¬K¼'Ìj²´¬KÂ µx¶�¾L° 8 ¼ G õ ÆÔ 9 ¸º¶gÂ Â 0 G õ Æ Ä Ô
Õ£«g¬'¬K²´¬K¼Á¬K¶�¾�¼Á¸1¾LÀ¨µ x Ó ÷ù ¼�Ô�Õ TT ¼AÔ%Õ TU

¼�Ô�Õ UVT ¼AÔ%Õ UVU
�� ¸º¶gÂyBº¬KÇÈ¾L°ºÀ àâ ã 0_T0_U

ä æ
ç ¸1À¨¬&¸º¹I¹I¬K¼�Ìj²x¬KÂ ®±ÀI°³¼ ¾I«¬¹L¬N·³¼a¬K¶Ä¾��:»g¸º¶�¾Iµx¾Iµ´¬K¹ 8 ¼
øÔ%Õ £d9 ¸º¶gÂ�¾Z0�ø £ À Â¬Nêj¶g¬KÂ&µs¶a×%¬KÇÈ¾Iµ´°³¶ Ù Ô Ö7¸1®Ã¾L¬NÀ*¾LÀ¨¸º¶g¹L®±°ºÀ¨¼Á¸1¾Iµ´°³¶&¾L°¯¾I«¬ <½KgR



æ Ð
ÇÈ°:°ºÀ¨Âgµx¶g¸1¾L¬7¹�D:¹L¾L¬K¼ Ì|D

Þ ¼�Ô%Õ £ á f Þ j £ á Ô 2 ¼ øÔ%Õ £4 Þ j £ á Î Ù Ô ëºç Ï
¾Z0 £ À f Þ j £ á Ô Â 0 ø £ Ä Î Ù Ô ëºè Ï

_$«¬NÀ¨¬"Þ j £ á µx¹�¹Iµx¼"µx²x¸1ÀS¾L°ïÞ j e á ®ÃÀI°³¼ ×:¬KÇÈ¾Iµ´°³¶�ÖÔ ë Ó
Þ j £ á ) Æ�ÅZf%Æ�Å. f

÷øøøøøø
ù

Þñ��ø á ) « f « . Þ ß�á ) « f « . Þ ß�á ) « f « . Þ ß�á ) « f « .
Þ ß�á ) « f « . Þ��¯ø á ) « f « . Þ ß�á ) « f « . Þ ß�á ) « f « .
Þ ß�á ) « f « . Þ ß�á ) « f « . Þ���ø á ) « f « . Þ ß�á ) « f « .
Þ ß�á ) « f « . Þ ß�á ) « f « . Þ ß�á ) « f « . Þ���ø á ) « f « .

��������
� Î Ù Ô Ð1ß Ï

Õ£«¬7»g½ÍÂj¸1¾Iµx¶·&½gÀI°%ÇÈ¬K¹I¹�®±°ºÀ'Þ j £ á Ó:¾I0�ø £ À Ó�¸º¶gÂ 8 ¼
øÔ%Õ £/9 Âg»gÀ¨µx¶·&¾I«¬7¬K²´¬K¼Á¬K¶�¾$µx¾L¬NÀ¨¸1¾Iµ´°³¶g¹£µs¹�Â¬K¹IÇÈÀ¨µ´ÌÍ¬KÂ
¶°v_7Ô$Õ£«¬'µx¶gµ´¾Iµx¸º²$¾�E�8 U À ¸º¶jÂ ¾I«¬N¾IE�8 T À ÇÈ°³¼a½j»g¾L¬KÂ µx¶ïµ´¾L¬NÀ¨¸1¾Iµ´°³¶�ÎQOgÏ�¸1ÀI¬�»g¹L¬KÂ ¾L°�»g½ÍÂj¸1¾L¬7¾I«¬²´°%ÇN¸1¾Iµ´°³¶g¹$°º®�¾I«¬�®±°³»À$¬K²x¬K¼a¬K¶�¾�¶°%Â¬K¹NÔSÕ£«gµx¹£²x¬K¸ºÂg¹£¾L°�¸"¶¬�_iÂgµ´ÀI¬KÇÈ¾Iµx°³¶�®Ã°ºÀª¾I«¬ < ø ¸ x µs¹£®±°ºÀª¬K¸ºÇE«¹L¬N·³¼a¬K¶Ä¾NÔ�Õ$«¬K¶�¾L¬NÀ¨¼Á¹�®±ÀI°³¼ ¾IE�8]U À ¸º¶gÂ½¾FE�8]T À ¸1ÀI¬¯¬ x ¾LÀ¨¸ºÇÈ¾L¬KÂï¸º¶jÂ�¹L¾L°ºÀI¬KÂ�µx¶½¾IE�8 £ À ®±°ºÀ£¬K¸ºÇE«¹L¬N·³¼a¬K¶Ä¾NÓ�¸º¶jÂ�¾I«¬K¶�¾LÀ¨¸º¶j¹L®Ã°ºÀE¼a¬KÂ�¾L°Á¾I«¬ < ø K ø R ø ÇÈ°:°ºÀ¨Âgµx¶j¸1¾L¬7¹�D:¹I¾L¬K¼öÌ�D

Â E�8 ø£ Ä f 8 j )�R .£ 9 ¾FE�8 £ À Î Ù Ô Ð%Æ Ï
Þ�¹Iµx¶·<EA��9é¸º¶gÂNEA�P;1Ó�� ��� µs¹�»½wÂg¸1¾L¬KÂ�¸º¶gÂ�¾I«¬K¶ 8 j )�R õ Æ�.£ 9 µx¹*®±°³»g¶gÂ�¸º¹�Âgµx¹¨ÇN»g¹I¹L¬KÂÝµx¶�×%¬KÇÈ¾Iµ´°³¶�ÖÔ ÖÔY°ºÀ�¾I«¬£¼ÁµxÂjÂg²´¬S¹L¬N·³¼a¬K¶Ä¾NÓ ` 0 I )�R õ Æ�.£ a Ó�¸º¶jÂ 8 ¼ I )�R õ Æ�.Ô%Õ £ 9 ¸1ÀI¬£®±°³»g¶gÂ&Ì|D&¾I«¬�½gÀ¨°:ÇÈ¬KÂg»gÀI¬�Â¬K¹IÇÈÀ¨µ´ÌÍ¬KÂ
µx¶Á×:¬KÇÈ¾Iµ´°³¶&ÖÔ Ö¯®±°ºÀ�¾I«¬S½j²x¸º¹L¾IµsÇ�«gµs¶·º¬�¬K²x¬K¼a¬K¶�¾M¬ x ÇÈ¬N½g¾�¾I«g¸1¾�¶°�½j²x¸º¹I¾IµxÇ�«jµx¶·º¬K¹M¸1ÀI¬�¸º²x²´°v_�¬KÂ�¾L°�®±°ºÀ¨¼�Ô
Õ£«g¬£¬K¶gÂÁ¹L¬N·³¼Á¬K¶�¾I¹¿¸1ÀI¬$êjÌ¥¬NÀ�¹I¬N·³¼a¬K¶�¾I¹KÔ��¿°³¶g¹IµsÂ¬NÀ ` 0 I )SR õ Æ�.£ a Ô�Õ£«¬HETÑÝÀI°º¾I¸1¾Iµ´°³¶"µs¶gÇÈÀI¬K¼a¬K¶Ä¾I¹

¸1ÀI¬�ÇÈ°³¼Á½j»¾L¬KÂ�¸º¹
ENÑ 9CH I f EAV 9CH I  ENF ;JO%I © ENF 9EO�Iô £ õ Î Ù Ô Ðºë ¸�Ï
ENÑ ;JH I f EAV ;JH I  ETF ;QO�I © ENF 9CO%Iô £ õ Î Ù Ô Ðºë ÌÍÏ
ENÑ 9CO I f EAV 9EO I © ENF ;iHI © ENF 9CHIô £ õ Î Ù Ô Ðºë Ç;Ï
ENÑ ;QO I f EAV ;QO I © ENF ;JH,I © ENF 9µHIô £ õ Î Ù Ô Ðºë Â¥Ï

_$«¬NÀ¨¬&¾I«g¬&ÀEµ´·³«�¾-ÉÊ¹¨µxÂ¬�¾L¬NÀ¨¼Á¹¯¸1ÀI¬�®±ÀI°³¼ ¾FE�8�ø£ À Ô w ²´°³¶g·�_ªµ´¾I«gE�8�9S¸º¶gÂgE�8:;³Ó!¸º²x¹L°�®±ÀI°³¼ ¾FE�8�ø£ À Ó



æ�ÖEA� ~ µx¹�®±°³»g¶gÂz®±°ºÀ7¬K¸ºÇ¨«îêgÌÍ¬NÀ�®±ÀI°³¼ý¬Z��Ô Ù Ô Ð ÔÁÕ£«¬K¶wÓQ»g¹Iµx¶·�¾I«¬a®±°ºÀ¨¼&»g²x¸1¾Iµ´°³¶z°º®£×:¬KÇÈ¾Iµ´°³¶ Ù Ô ë Ó�¾I«¬
»½wÂg¸1¾L¬KÂ�¹L¾LÀ¨¬K¹I¹L¬K¹NÓ%} )SR õ Æ�.~ ¸1ÀI¬7®±°³»g¶gÂ!Ó%¸º¶jÂ�®ÃÀ¨°³¼ ¬Z�Ä¹KÔ Ù Ô Ù ¸º¶gÂ Ù Ô à Å

e )�R õ Æ�. f Ö×~�Ø Æ } )�R õ Æ�.~ ÙW~ Î Ù Ô ÐºÐ Ï

Ãl )�R õ Æ�.HI fL© Ö×~qØ Æ } )SR õ Æ�.~ Ù2~ R ø~ Î Ù Ô Ð Ö³¸�Ï
Ãl )�R õ Æ�.O I f Ö×~qØ Æ } )SR õ Æ�.~ ÙW~ K ø~ Î Ù Ô Ð ÖºÌÍÏ

Õ£«¬7µs¶�¾L¬NÀ¨¶j¸º²w¹I«¬K¸1À£®±°ºÀ¨ÇÈ¬K¹$¸1À¨¬�»½wÂg¸1¾L¬KÂ�¸º¹
Ãh )SR õ Æ�.HI f Ãh )�R .H,I ©�Ù]Û H�IÓÜ ENÑ 9EO�I  ENÑ ;QO�Ië Î Ù Ô ÐºÙ ¸�Ï
Ãh )SR õ Æ�.O I f Ãh )�R .O I  Ù Û O IÓÜ ENÑ 9CHI  ENÑ ;JH,Ië Î Ù Ô ÐºÙ ÌÍÏ

¸º¶gÂ�¾I«g¬7µx¶�¾L¬NÀE¶g¸º²Í¾�_$µs¹L¾Iµx¶·Á¼a°³¼Á¬K¶�¾$µs¹�»½wÂg¸1¾L¬KÂ�¸º¹
j )�R õ Æ�. f j )�R .  Ü » EA� ;W© EA� 9ô £ õ Î Ù Ô Ðºà Ï

Õ£«¬7¶g°:Âg¸º²Í®±°ºÀ¨ÇÈ¬K¹ª¸º¶gÂ�¼a°³¼a¬K¶Ä¾I¹$ÇN¸º¶ï¶°`_ ÌÍ¬7ÇÈ°³¼a½�»¾L¬KÂ�»g¹Iµs¶·�¾I«¬ÝÞ�� á ¼"¸1¾LÀ¨µ x ¸º¹ªµx¶�¬Z��Ô Ù Ô Æ æÄÅ
e )�R õ Æ�.; fL© e )�R õ Æ�.9 f e )�R õ Æ�. Î Ù Ô Ð æ�¸�Ï
h )�R õ Æ�.;iHI fL© h )SR õ Æ�.9CH,I f Ãh )SR õ Æ�.H�I Î Ù Ô Ð æ�ÌÍÏ
h )�R õ Æ�.;JO%I fL© h )SR õ Æ�.9EO%I f Ãh )SR õ Æ�.O%I Î Ù Ô Ð æ�Ç;Ï
j )�R õ Æ�.; fL© j )�R õ Æ�.9 f j )�R õ Æ�. Î Ù Ô Ð æ�Â¥Ï
l )�R õ Æ�.9CH I f Ãl )SR õ Æ�.H I  Ãh )SR õ Æ�.O I ô £ õë Î Ù Ô Ð æ�¬�Ï
l )�R õ Æ�.9EO I f Ãl )SR õ Æ�.O I © Ãh )SR õ Æ�.H I ô £ õë Î Ù Ô Ð æ�®EÏ
l )�R õ Æ�.;iHI fL© Ãl )SR õ Æ�.HI  Ãh )�R õ Æ�.O�I ô £ õë Î Ù Ô Ð æ�·:Ï
l )�R õ Æ�.;JO%I fL© Ãl )SR õ Æ�.O%I © Ãh )�R õ Æ�.H,I ô £ õë Î Ù Ô Ð æ�«¥Ï
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2 ¼ øè 9 � 4 Á f þ è 9 ��± » ± Ö ²×1³ Þ ¥ á Ô ³ Þ ¦ á Þ´¥ á ³tµ ³ Î à ÔhæºÏ

_$«¬NÀ¨¬Í{ ³ µx¹$¾I«¬�¶:»g¼'Ì¥¬NÀ$°º®��Ä»g¸ºÂgÀ¨¸1¾I»ÀI¬¯½Í°³µx¶Ä¾I¹NÓ µ ³ µx¹$¾I«¬�_¿¬Kµ´·³«�¾�¸1¾2�:»g¸ºÂÀ¨¸1¾I»gÀI¬7½Í°³µx¶Ä¾·¶ÄÓ¥¸º¶gÂ
Þ ¥ á ³ µs¹�¾I«¬"Þ´¥ á ¼Á¸1¾LÀ¨µ x ¬�B1¸º²x»g¸1¾L¬KÂ ¸1¾2�Ä»g¸ºÂgÀ¨¸1¾I»ÀI¬¯½Í°³µx¶Ä¾�¶ÄÔ
Õ£«g¬7¹I«g¸1½Í¬¯®±»j¶gÇÈ¾Iµ´°³¶g¹NÓk{ Æ Ó%{ Å Ó%{ « Ój¸º¶gÂr{Pe1Ój¸º¶gÂ�¾I«¬�Þ ¥ á ¼"¸1¾LÀ¨µ x ¸1ÀI¬

{AÆ f ÆÖ Î Æ © M�ÏwÎ Æ  © Ï Î à Ô ç Ï
{ Å f ÆÖ Î Æ © M�ÏwÎ Æ ©g© Ï Î à Ô è Ï
{ « f ÆÖ Î Æ  M�ÏwÎ Æ ©g© Ï Î à Ô ÆNß Ï
{ e2f ÆÖ Î Æ  M�ÏwÎ Æ  © Ï Î à Ô ÆºÆ Ï

Þ ¥ á f ÷øøø
ù
« Ö ì«® ß « Ö ê«® ß « Ö�¸«� ß « Ö�¹«� ß
ß « Ö ì«®¯ ß « Ö ê«®¯ ß « ÖV¸«®¯ ß « Ö�¹«�¯« Ö ì«®¯ « Ö ì«® « Ö ê«�¯ « Ö ê«� « Ö�¸«®¯ « ÖV¸«® « Ö�¹«®¯ « Ö�¹«®

�����
� Î à Ô ÆKë Ï

w ¾£¾I«g¬7ÌÍ¬N·³µx¶g¶gµx¶g·�°º®M¾I«¬7¸º¶g¸º²CD%¹Iµx¹S¾I«g¬�²´°%ÇN¸º²w¹L¾IµµÝw¶¬K¹I¹�¼Á¸1¾LÀ¨µ x Î ç [�\]Y�Ï¿®±°ºÀ£¬K¸ºÇE«ïÂgµs¸1½j«À¨¸1·³¼
¬K²´¬K¼a¬K¶Ä¾Sµx¹�ÇÈ°³¼Á½j»¾L¬KÂwÔ�Õ£«g¬K¶Ýµ´¾Sµx¹�¾LÀ¨¸º¶g¹L®±°ºÀ¨¼a¬KÂÝ¾L°&¾I«¬ ÆKë ¾LÀ¨¸º¶j¹I²x¸1¾Iµ´°³¶g¸º²�·³²´°ºÌj¸º²P[�\]Yî¸º¹¨¹L°:ÇNµs¸1¾L¬KÂ_$µ´¾I«�¾I«g¬7ÖÁ¶°%Â¬K¹�°º®�¾I«¬7¬K²´¬K¼a¬K¶Ä¾$»g¹¨µx¶·�¾I«¬¯¾LÀ¨¸º¶g¹I®Ã°ºÀ¨¼"¸1¾Iµ´°³¶�¼Á¸1¾LÀ¨µ x j è 9 � Ô

Þå¼ è 9 �Ná ) Æ�ÅZf%Æ�Å. f Þ j è 9 �Ká Ô )�º f%Æ�Å. 2 ¼ øè 9 � 4 )�º f º .Á Þ j è 9S�Ká )�º f%Æ�Å. Î à Ô ÆKÐ Ï



çºç
Õ£«¬¯¾LÀE¸º¶g¹L®±°ºÀ¨¼Á¸1¾Iµ´°³¶�¼"¸1¾LÀ¨µ x Ó*j è 9 � Ógµx¹�·³µCBº¬K¶�Ì�D

Þ j è 9 �Ná f
÷øøøøøø
ù

Þ�� è 9 �Ná ) ÅZf « . Þ ß�á ) ÅZf « . Þ ß�á ) ÅZf « . Þ ß�á ) ÅZf « .
Þ ß�á ) ÅZf « . Þ�� è 9 �Ná ) ÅZf « . Þ ß�á ) ÅZf « . Þ ß�á ) ÅZf « .
Þ ß�á ) ÅZf « . Þ ß�á ) ÅZf « . Þ�� è 9 �Ná ) ÅZf « . Þ ß�á ) ÅZf « .
Þ ß�á ) ÅZf « . Þ ß�á ) ÅZf « . Þ ß�á ) ÅZf « . Þ�� è 9 �Ná ) ÅZf « .

��������
� Î à Ô Æ ÖÄÏ

_$«¬NÀ¨¬�Þ�� è 9 �Ká µx¹�¸�¼Á¸1¾LÀ¨µ x ÇÈ°³¶j¹Iµx¹L¾Iµx¶g·$°º®g¾I«¬SÂgµ´À¨¬KÇÈ¾Iµ´°³¶'ÇÈ°³¹¨µx¶¬K¹�°º®g¾I«¬ < ø ¸º¶gÂ K ø ¸ x ¬K¹$_$µ´¾I«'ÀI¬K¹L½Í¬KÇÈ¾¾L°Á¾I«¬ < Ó K Óg¸º¶gÂ R ¸ x ¬K¹NÔ
Þñ� è 9 �Ná f ÷ù�» ø¼ » ø¡ » ø ½¶ ø¼ ¶ ø¡ ¶ ø½

�� Î à Ô ÆKÙ Ï

Õ£«g¬"Þ ¼ è 9 �Ná ¼Á¸1¾LÀ¨µxÇÈ¬K¹�®±°ºÀ$¸º²x²wÂjµx¸1½j«À¨¸1·³¼�¬K²x¬K¼a¬K¶�¾I¹$¸1ÀI¬�¹L¾L°ºÀI¬KÂ ¸º¶gÂ�»g¹L¬KÂ�®±°ºÀ£¾I«¬�¬K¶�¾Iµ´À¨¬7¸º¶g¸º²5ÉD%¹Iµx¹NÔ�Þ�¶g²xµ´ãº¬&¾I«¬a¹L¾IµµÝw¶¬K¹I¹�¼Á¸1¾LÀEµxÇÈ¬K¹�°º®*¾I«¬�°º¾I«¬NÀ¯¾tDÄ½Í¬�°º®*¬K²x¬K¼a¬K¶�¾I¹KÓw¾I«¬K¹L¬a¸1ÀI¬Á¶°º¾¯»½wÂg¸1¾L¬KÂ
µx¶
¸ºÇNÇÈ°ºÀ¨Âg¸º¶jÇÈ¬Í_$µ´¾I«�¾I«g¬�¸º¹I¹I»g¼Á½g¾Iµ´°³¶g¹SÂ¬K¹IÇÈÀEµ´ÌÍ¬KÂÝ½jÀI¬�B:µx°³»g¹I²CDºÔ
h¯�¬° > § � ¡¿©Í¦   Î@? � �BA �����
�-¶�·³²x°ºÌj¸º²�µ´¾L¬NÀ¨¸1¾Iµ´°³¶yCùÓX¾IE�8 À µx¹�ÇÈ°³¼a½j»¾L¬KÂ�®±ÀI°³¼ ¬Z��Ô ë Ô è Ô�Õ£«¬�ÇÈ°³¶�¾LÀEµ´Ìj»¾Iµ´°³¶�°º®�¾I«¬�¹L¾IµµÝw¶¬K¹I¹®±°ºÀ¨ÇÈ¬K¹$µx¶�¬K¸ºÇE« Âgµs¸1½j«À¨¸1·³¼�¬K²´¬K¼Á¬K¶�¾NÓ$Â50 Gè 9 � Ä Óg¾L°Á¾I«¬�Âs0 G Ä Bº¬KÇÈ¾L°ºÀ�µx¹�ÇÈ°³¼a½j»¾L¬KÂ�®ÃÀI°³¼

Þ ¼ è 9 �Ná Âk8 � � �è 9 � Ä f ` 0\Gè 9S� a Î à Ô ÆKà Ï
_$«¬NÀ¨¬ Â 8 � � �è 9 � Ä ÇÈ°³¶g¹¨µx¹L¾I¹�°º®w¾I«g¬$¾L°º¾I¸º²¥Âgµx¹L½j²s¸ºÇÈ¬K¼a¬K¶�¾I¹*°º®w¾I«¬$Ö&¶°%Â¬K¹�°º®Í¾I«¬ª¬K²´¬K¼a¬K¶Ä¾¿µx¶ < Ó K Ó%¸º¶gÂ
R Âgµ´ÀI¬KÇÈ¾Iµx°³¶g¹S®ÃÀ¨°³¼ ¾I«¬¯ÌÍ¬N·³µx¶g¶gµs¶·'°º®�¾I«¬�¸º¶j¸º²CD:¹¨µx¹NÔÕ£«g¬7µx¶�¾L¬NÀE¶g¸º²w¹L¾LÀI¬K¹I¹XBº¬KÇÈ¾L°ºÀKÓ�¾`} øè 9 � À Îâ×%¬N¬&×:¬KÇÈ¾Iµ´°³¶ à Ô Æ Ô ë ÏEÓÍµx¹S·³µCBº¬K¶�Ì|D

Â } øè 9 � Ä f Þ ¦ á Þ�¥ á Þ j è 9 �Ná�Â 8 � � �è 9S� Ä Î à Ô Æ æºÏ
_$«¬NÀ¨¬zÞ j è 9 �Ná Ó�Þ ¥ á ¸º¶gÂ Þ´¦ á ¸1ÀI¬�¾I«¬�¼Á¸1¾LÀ¨µxÇÈ¬K¹aÇÈ°³¼Á½j»¾L¬KÂ�¸º¶gÂ�¹L¾L°ºÀI¬KÂ�¸1¾�¾I«¬�ÌÍ¬N·³µx¶g¶jµx¶· °º®ª¾I«¬¸º¶g¸º²CD%¹Iµx¹KÔ



çºè

uwvyx{z}|�~��¿¾ ÀÁx{����ÂyxÃ|��FÄ�� ÄJÅÇÆÉÈW� �m�Fx{ÊË|�ÄNÌbÍÎ~<�Ïx���Â
Ð x{�y~<�ÒÑÓÄ��y~ �m�F~�� ~<��|�Ê
�:ÔÖÕ×¨ØÚÙ�Û�×�Ü1½�Õ/Ý®Þ�ß�Õ×�Ý_Ü�à¨ØâáÚØ Õ�D<ãåäæÕ×�Ý]Y U w cèç�éq[ ½�Þ�ãåêåÞ�ÜåëìÕ/ã�ëÉãîí�Ý�átÞÝ�Üåá Ù/Õ/Þ�ï�ÛðÕï�ÞÝ�ÙñØÚÙ�BFÜåáâØÚí�Ü�Õ/Ý�íà�DT_�ÜZD{ãåä]Õ×�ÞÝ®Ý\Ý x Üåëa½¨á Ý�Ù�òHó:ôZõ�çËáâÜåÙ/ÕØÚÛ\áÚÜ�ÞêåÝöí�Ý®÷�Ý�ÛðÕØ ãsÔNãåä]ÜÉá ãsÔ�êÉÛ®ÜåÔ1ÕØÚá Ý�BåÝ®ÞHà Ý�ÜåëNß^óQøsõX��D�Û®áÚØÚÛá ãsÜåí�ØâÔ�ê{ãåäñÜNÛ®ÜåÔ1ÕØÚá Ý�BåÝ®Þöà Ý�ÜåëùÜåÔ¨ícóQésõ��ñãsëa½¨Ü�Þ�ØÚÙ/ãsÔ�ãåäñÕ×�Ýa½¨ï�Ù×�ã`BåÝ®ÞöÜåÔ�ÜåáCD�ÙØÚÙ�ãåä�ÜNÙ/Õ/Þ�ï¨ÛðÕï�Þ�Üåáë<ã�í�Ý�á�ãåäkÜDø�úFûüÙÕ/ãåÞ�Dýà¨ï¨ØÚáÚí�ØÚÔ�ê{ÛðãsÔ¨ÙØÚÙ/ÕØÚÔ�ê�ãåäHéIû�[þÝ�áÚÜåÙ/Õ/ãåÿ�à Ý®Þ�ÜåÔ�í��:ãsØâÔ5ÕPÝ�á Ý�ë<Ý�Ô1ÕÙ Ü�êsÜåØâÔ�Ù/Õ�ãsÔ�ÝÛðãsÔ�ÙØâÙ/ÕØÚÔ�êgãåäBøIû�[ ä ï�áâáCD í�ØâÙÛðÞÝ®ÕØC ®Ý�í��IûüÙÝ®êsë<Ý�Ô5Õ{ÿ�à Ý®ÞÉÝ�áÚÝ�ë<Ý�Ô5ÕÙ��Sôåôåß�ø��	�_ÜåÔ�íÎøIû�[ ½¨ÜåÔ�Ý�áX ®ãsÔ�ÝÝ�á Ý�ë<Ý�Ô1ÕÙ�

���� ���?�,Î2���Ì���A� A�������� � ��� �Ïi � �?� �!��A l"� �#���$� ��%2���'& �(�X²
) ×�Ý�½�Þãåà�á Ý�ëÒãåäæÕ×�Ý�áÚÜ�ÞêåÝ\í�Ý®÷�Ý�ÛðÕØ ãsÔ�ãåäWÜåÔÖÝ�áâÜåÙ/ÕØÚÛ_Û®ÜåÔ5ÕØÚáÚÝ�BåÝ®Þ�àtÝ�ÜåëÌ_kØÚÕ×�ÜPÕ/Þ�ÜåÔ�Ù�BåÝ®Þ�Ù/Ý�áCD�ÜåÛðÕØÚÔ�ê
½ ãsØÚÔ1Õ^á ãsÜåíBÜ�ÕWÕ×�Ý�ä ÞÝ®Ý�Ý�Ô�íB×¨ÜåÙ^à Ý®Ý�ÔBÜåÔ¨ÜåáCD| ®Ý�íBà|D*� +-,.�/
��dÕæ×�ÜåÙQ½�Þãåà�Ü�à¨áCD_àtÝ®Ý�ÔBÕ×�Ý10:Õ/Ý�ÙÕQ½�Þ�ãåà¨á Ý�ë32ë<ãsÙ/ÕJÛðãsëÃë<ãsÔ�áCDÎï�Ù/Ý�í ØÚÔÎÕ×�ÝgÝ x ÜåëÉØÚÔ�Ü�ÕØÚãsÔ ãåä ÿ¨Ô�ØÚÕ/ÝèÝ�á Ý�ëÉÝ�Ô5Õ�½�Þ�ãîÛðÝ�í�ï�ÞÝ�Ù{ä ãåÞNêåÝ®ãsëÉÝ®Õ/Þ�ØÚÛ®ÜåáÚáCDÔ�ãsÔ�áâØÚÔ�Ý�Ü�Þ·à Ý�ÜåëÇÜåÔ¨í�ä Þ�Üåë<Ý ÜåÔ�ÜåáCD�ÙØÚÙ�
 ) ×�ÝPÛ®ÜåÔ5ÕØÚáÚÝ�BåÝ®ÞHà Ý�Üåë ØÚÙkØÚáâáÚï�Ù/Õ/Þ�Ü�Õ/Ý�í�ØÚÔrY]Ø êsï�ÞÝ4,-
Úô	
 w áÚÙ/ãØÚáÚáâï�Ù/Õ/Þ�Ü�Õ/Ý�íÃãsÔÃÕ×�Ü�Õ�ÿ�êsï�ÞÝHØÚÙ�Õ×�Ý�Ûðãsëa½¨Ü�Þ�ØâÙ/ãsÔÃãåä^Õ×�Ý_Ôîï�ë<Ý®Þ�ØÚÛ®Üåá¨Ù/ãsáâï�ÕØ ãsÔ�ï�ÙØÚÔ�êBÝ�áÚáÚØ´½�ÕØâÛ�ØÚÔ5Õ/Ý®êåÞ�ÜåáÚÙ
� +-,5� ÜåÔ�íÉÕ×�ÝHÿ¨Ô�Ø Õ/Ý�Ý�áÚÝ�ë<Ý�Ô5ÕñÙ/ãsáÚï�ÕØÚãsÔÉï�ÙØÚÔ�ê\Õ×�ÝkÝ�áÚÜåÙÕ/ãåÿ�à Ý®ÞËÝ�á Ý�ë<Ý�Ô1Õ�
 ) ×�ÝkàtÝ�Üåë _ñÜåÙñí�ØÚÙ�ÛðÞÝ®ÕØC ®Ý�íØÚÔ1Õ/ãJô®úÉÝ�áÚÜåÙÕ/ãåÿ�à Ý®Þ·Ý�á Ý�ë<Ý�Ô1ÕÙ�
 ) ×�Ýöá ãsÜåí�ß76Wß�_�ÜåÙkØÚÔ�ÛðÞ�Ý�ÜåÙ/Ý�íNêåÞ�Üåí�ï¨ÜåáÚá98Ãä Þãsë úÉÕ/ã�ô;:�:<
=,5+?>*a�óQé�:
@öØ´½�Ù�õ�ÜåÔ�í Õ×�ÝÖ×�ãåÞ�ØC ®ãsÔ1ÕÜåá_ó ï�õBÜåÔ�íBAåÝ®ÞÕØÚÛ®Üåá�óÓ__õBí�Ý®÷�Ý�ÛðÕØ ãsÔ�ÙPãåä�Õ×�Ý�ä Þ�Ý®ÝÃÝ�Ô�í _�Ý®Þ�Ý�Ûðãsëa½�ï�Õ/Ý�í�

) ×�Ý�ÙÝ�í¨ØÚÙL½¨áÚÜåÛðÝ�ëÉÝ�Ô5ÕÙ�Ü�ÞÝgÔ�ãåÞ�ëÉÜåáâØC ®Ý�íÎà-8cÕ×�Ý�áÚÝ�Ô�êåÕ×�ß�CËß�ÜåÔ�í�½¨á ãåÕ/Õ/Ý�í Ü�êsÜåØÚÔ�ÙÕ�Õ×�ÝDá ãsÜåíVß�6WßÔ�ãåÞ�ëÃÜåáÚØC ®Ý�í{à<8 UVTÁED 
 ) ×�ÝöÛ®á ãsÙ/ÝöëÉÜ�ÕÛ�×�ØÚÔ¨í�ØÚÛ®Ü�Õ/Ý�Ù�Õ×�ÝBÜ�à�ØÚáÚØ ÕF8ÉãåäæÕ×�ÝöÝ�áÚÜåÙ/Õ/ãåÿ�à Ý®Þ�Ý�á Ý�ëÉÝ�Ô5Õ·Õ/ãÖÙ/ãsá9AåÝáÚÜ�ÞêåÝöí�Ý®÷�Ý�ÛðÕØ ãsÔ�½¨Þãåà¨á Ý�ëÉÙ�ÜåÛ®Û®ï�Þ�Ü�Õ/Ý�á98�

�� � l&Ê A(�$��A � � � �3��� Î � ���@l"� �#���$� ��%2���G& �(�X²
) ×�ÝñÙ/Ý�ÛðãsÔ�í Ý x Üåëa½¨á Ý�ÛðãsÔ�ÙØÚÙÕÙ^ãåä¨Ü\n ø�ô ; :H,_Û®ÜåÔ1ÕØÚá Ý�AåÝ®Þ]à Ý�Üåëìó®Y]Ø êsï�Þ�ÝI,-
�øsõ^ãåä¨á Ý�Ô�êåÕ×�ø<
J+�+ ý óK��L
M �æõËÙï�àE�/Ý�ÛðÕ/Ý�í�Õ/ã<ÜPÙL½ Ý�Û®Ø ÿ¨Ý�íÃÛN8�Û®áÚØÚÛ�AåÝ®ÞÕØÚÛ®Üåá í�ØÚÙL½�áÚÜåÛðÝ�ë<Ý�Ô1Õ®ß µ ß�Ü�Õ�Õ×�Ý_ä ÞÝ®ÝHÝ�Ô¨í�ÜåÙ�ÜåáÚÙã Ù×�ã`_kÔ�ØÚÔÕ×�Ý�ÿ�êsï�ÞÝ�
 ) _ñãHÛ®ÜåÙ/Ý�Ù]Ü�ÞÝ�ÛðãsÔ�ÙØÚí�Ý®ÞÝ�í\ûtÕ×�ÝËÿ�Þ�Ù/Õ�_kØÚÕ×�ãsï�Õ^ÜåÔ-8öÜ x ØâÜåá1á ãsÜåíBä ãåÞ$_k×�ØâÛ�×öÝ x ½ Ý®Þ�ØÚë<Ý�Ô1ÕÜåáÞÝ�Ùï¨á ÕÙ�Ü�ÞÝ<Ü;A�ÜåØÚáÚÜ�à¨á ÝO�Sô;��ßpô;�îß^é��5�ËÜåÔ�íDÕ×�Ý<Ù/Ý�ÛðãsÔ¨íz_kØ Õ×�Ü{ÛðãsÔ�Ù/ÕÜåÔ1ÕöÜ x ØÚÜåá]Ûðãsëa½¨ÞÝ�ÙÙØ9AåÝ<á ãsÜåí�ãåä
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L = 25.4 m (1000 in)

W8x31

E = 216910 MPa
(30000 ksi)
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(−u/L) Elastofiber Element
(w/L) Elastofiber Element
(−u/L) Mattiason (1980)
(w/L) Mattiason (1980)

YWØÚêsï�ÞÝ1,-
Úô�òPCæÜ�ÞêåÝÍ[_Ý®÷�Ý�ÛðÕØ ãsÔ�ãåä ÜN��ÜåÔ5ÕØâá Ý�AåÝ®Þ2^ñÝ�Üåë
úEQ�éqe ¡ f ��úH�<QR:�O*{ óQø�ú	+SQJ+½¼ M » û õ�
Nc�Ý�ÜåÙï�ÞÝ�íTAFÜåáâï�Ý�Ù�ãåä?} ¡ ãåä·ø���ô	
J+½l6e�§yóU+súE
R�èO û M õ_ÜåÔ�í0} ¢ãåä�+�ô;:<
�øNl6e�§góKL�úE
�øÃO û M õ+_�Ý®Þ�ÝöÝ�ëa½¨á ã58åÝ�íJØÚÔ{Õ×�ÝöÜåÔ¨Üåá98îÙ�ØÚÙ®ß�Üåá ãsÔ�êA_HØ Õ×{ÜåÙÙï�ë<Ý�í�AFÜåáÚï�Ý�Ù�ãåä
¤ fø ; ô®ú * l eÍ§DóQø���úåúåú{O û M õ�ß%�i£ � f úEQ�ú�ô�øîßP��¢ f úEQÚô;L�ú�ßP�WV f úEQ�é�úH�îß:¤2£ � f +súåúåúTl6e�§�óK:���úÃO û M õ�ßÜåÔ�í Ü f � ; ô®ú e l eÍ§Öó:ôåô;L�úåúPO û M õ�
 ) ×�ÝñÝ x ½tÝ®Þ�ØÚë<Ý�Ô1ÕÜåáîÙÝ®Õï½ÉØÚÙWêsØ9AåÝ�Ô<ØÚÔgY]Ø êsï�ÞÝX,-
�øsõ�
 w Ô�Üåá98�ÙØÚÙ_�ÜåÙkÛ®Ü�ÞÞ�ØÚÝ�íNãsï�Õkï�Ù�ØÚÔ�ê<Õ×�ÞÝ®ÝBÝ�áÚÜåÙ/Õ/ãåÿ�à Ý®Þ·Ý�á Ý�ëÉÝ�Ô5ÕÙW_kØ Õ×{ÿ�à Ý®ÞkÙ/Ý®êsëÉÝ�Ô5Õ_á Ý�Ô�êåÕ×Nãåä�ôåô rZY ä ãåÞHÕ×�ÝÕ�_ñã Ý�á Ý�ë<Ý�Ô1ÕÙ�ë<ã�í�Ý�áÚØâÔ�ê�Õ×�ÝHÛðãsáÚï¨ëÉÔÉÜåÔ�í�øåø rZY ä ãåÞ�Õ×�Ý·Ý�á Ý�ë<Ý�Ô1Õ�ëÉãîí�Ý�áâØÚÔ�ê\Õ×�ÝkÛ®ÜåÔ1ÕØÚá Ý�AåÝ®Þñà Ý�ÜåëÜåÙ?_ñÝ�áÚá ÜåÙ�ï�ÙØÚÔ�êPÕ×�Þ�Ý®ÝBøIûüí�ØÚë<Ý�Ô�Ù�Ø ãsÔ�ÜåáQßS�IûüÙ/Ý®êsë<Ý�Ô1Õ·ÿ�à Ý®Þ�Ý�á Ý�ë<Ý�Ô1ÕÙ[�´ø��	��ä ãåÞ·Ûðãsëa½¨Ü�Þ�ØÚÙãsÔ�_kØ Õ×�Õ×�ÝÝ x ½tÝ®Þ�ØÚë<Ý�Ô1ÕÜåá1í�Ü�ÕÜE
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1 2 3 4

6.10 (m) 6.10 (m) 6.10 (m) Section Designation:
Depth (in) x Weight (lb/ft)

W14x370

W14x342

W14x370

W14x342

W14x311

W14x311

W14x283

W14x283

W14x257

W14x257

W14x211

W14x211

W14x176

W14x176

W14x159

W14x159

W14x132

W14x132

W14x109

W14x109

W30x191

W27x178

W30x191

W27x178

W27x178

W27x178

W27x178

W24x176

W24x176

W24x176

W24x176

W24x162

W24x162

W24x146

W24x146

W24x146

W24x146

W21x122

W21x122

W27x178

W30x191

W27x178

W30x191

W27x178

W27x178

W27x178

W27x178

W24x176

W24x176

W24x176

W24x176

W24x162

W24x162

W24x146

W24x146

W24x146

W24x146

W21x122

W21x122

W27x178

W27x84

W27x84

W27x94

W27x94

W30x99

W30x99

W30x108

W30x108

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W27x84

W27x84

W27x94

W27x94

W30x99

W30x99

W30x108

W30x108

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W27x84

W27x84

W27x94

W27x94

W30x99

W30x99

W30x108

W30x108

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W30x116

W14x370

W14x342

W14x370

W14x342

W14x311

W14x311

W14x283

W14x283

W14x257

W14x257

W14x211

W14x211

W14x176

W14x176

W14x159

W14x159

W14x132

W14x132

W14x109

W14x109

Level 18F El. 66.45 (m)

Level 17F El. 62.64 (m)

Level 16F El. 58.83 (m)

Level 15F El. 55.02 (m)

Level 14F El. 51.21 (m)

Level 13F El. 47.40 (m)

Level 12F El. 43.59 (m)

Level 11F El. 39.78 (m)

Level 10F El. 35.97 (m)

Level 9F El. 32.16 (m)

Level 8F El. 28.35 (m)

Level 7F El. 24.54 (m)

Level 6F El. 20.73 (m)

Level 5F El. 16.92 (m)

Level 4F El. 13.11 (m)

Level 3F El. 9.30 (m)

Level 2F El. 5.49 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

5.49 (m)

3.81 (m)

3.81 (m)

Level 1F El. 0.00 (m)

3.81 (m)

Level ROOF El. 77.88 (m)

Level 19F El. 70.26 (m)

Level 20F El. 74.07 (m)

LEGEND:  W − ASCE Wide−flange section

FRAME A (ALONG GRIDS A & E): ELEVATION

3.81 (m)

3.81 (m)

3.81 (m)

e�³¢´HµS¶W·1Ø-¸RÙ<¹]ÚP½9·�Ñ.¼ Å ³¢¾H¿O¾�À�eS¶$¼�È4·�h1¹ºk�Á	Â3gmµ7³¢½¢Ãº³¢¿S´
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1 2 3 4

6.10 (m) 6.10 (m) 6.10 (m) Section Designation:
Depth (in) x Weight (lb/ft)

W30x191

W27x178

W30x191

W27x178

W27x178

W27x178

W27x178

W24x176

W24x176

W24x176

W24x176

W24x162

W24x162

W24x146

W24x146

W24x146

W24x146

W21x122

W21x122

W27x178

W30x191

W27x178

W30x191

W27x178

W27x178

W27x178

W27x178

W24x176

W24x176

W24x176

W24x176

W24x162

W24x162

W24x146

W24x146

W24x146

W24x146

W21x122

W21x122

W27x178

W14x283

W14x233

W14x283

W14x233

W14x211

W14x211

W14x193

W14x193

W14x159

W14x159

W14x132

W14x132

W14x109

W14x109

W14x82

W14x82

W14x74

W14x74

W14x74

W14x74

W14x283

W14x233

W14x283

W14x233

W14x211

W14x211

W14x193

W14x193

W14x159

W14x159

W14x132

W14x132

W14x109

W14x109

W14x82

W14x82

W14x74

W14x74

W14x74

W14x74

Level 18F El. 66.45 (m)

Level 17F El. 62.64 (m)

Level 16F El. 58.83 (m)

Level 15F El. 55.02 (m)

Level 14F El. 51.21 (m)

Level 13F El. 47.40 (m)

Level 12F El. 43.59 (m)

Level 11F El. 39.78 (m)

Level 10F El. 35.97 (m)

Level 9F El. 32.16 (m)

Level 8F El. 28.35 (m)

Level 7F El. 24.54 (m)

Level 6F El. 20.73 (m)

Level 5F El. 16.92 (m)

Level 4F El. 13.11 (m)

Level 3F El. 9.30 (m)

Level 2F El. 5.49 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

3.81 (m)

5.49 (m)

3.81 (m)

3.81 (m)

Level 1F El. 0.00 (m)

3.81 (m)

Level ROOF El. 77.88 (m)

Level 19F El. 70.26 (m)

Level 20F El. 74.07 (m)

LEGEND:  W − ASCE Wide−flange section

FRAME B (ALONG GRIDS B, C & D): ELEVATION

3.81 (m)

3.81 (m)

3.81 (m)

e�³9´HµS¶W·�Ø-¸=Ø-¹lÚ]½9·�Ñ	¼ Å ³9¾H¿O¾�À�eS¶$¼�È3·�g#¹ºk#Á	Â*glµº³¢½¢Ã7³¢¿7´
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Ä�Å ¼�¿7Ãº¼	¶$ÃT»N¾EÃS·t¾�ÀIu7¶$¼�» Å ³¢»N·t¼�ÃS¾�u Å ·;Ã�³¢¿ ÅWÉ · Ä�Å ¼ Å ·p¾�À�¬m¼�½¢³9ÀU¾�¶$¿7³Ë¼O¼�¿7ÃTÈ3¼�¿-Ê°¯�· Ä�Å ·�¶$¿ Ä�Å ¼ Å · Ä ¾�À
ÅWÉ ·°71¸±;|¸9Ì#¼�¿ºÃ®³ Ä ´�·;¿S·�¶$¼�½¢½9Ê�»N¾H¿ Ä ³¢ÃS·�¶$·;Ã"¼ Ä ¾H¿7·�¾�À ÅWÉ ·�u7¶W·;È*³9·�¶O»N¾<ÃS· Ä ³Ë¿ ÅWÉ ·�rl¾�¶$½¢Ã"ÀU¾�¶ ÅWÉ ·
ÃS· Ä ³¢´H¿p¾�À�·;¼	¶ ÅWÉ �-µº¼pª�·NÎ/¶W· Ä ³ Ä�Å ¼�¿ Å »N¾H¿ ÄWÅ ¶$µ7» Å ³9¾H¿�¸ Þ É ·[»N¾EÃS·�¶W·;�<µ7³9¶W·;È4·;¿ ÅWÄ ¼	¶W·�³Ë¿ Å ·;¿7Ã7·;Ãpu7¶$³¢È3¼	¶�³¢½9Ê
Å ¾ Ä ¼	ÀU·�´Hµ7¼	¶$ÃO¼	´H¼�³¢¿ ÄWÅ È*¼5Ïw¾�¶IÀ�¼�³¢½¢µS¶$· Ä ¼�¿7Ãp½9¾ Ä$Ä ¾�À�½¢³9ÀU·�Ì<¿7¾ ÅlÅ ¾4½¢³ËÈ3³ Å Ãº¼�È3¼	´�·�Ì7È3¼�³¢¿ Å ¼�³¢¿tÀUµº¿7» Å ³9¾H¿�Ì
¾�¶tu7¶W¾�ÑE³¢ÃS·¯À�¾�¶t·;¼ Ä Êq¶W·�uÒ¼�³9¶;¸ Þ É ·�uºµS¶Wu!¾ Ä ·�¾�À ÅWÉ · Ä ·�¶W·;»N¾HÈ3È4·;¿7Ã7·;Ã�ÃS· Ä ³9´H¿°u7¶$¾<»N·;Ã7µ7¶W· Ä ³ Ä*Å ¾
u7¶W¾5Ñ<³ËÃS·�Ðºµ7³¢½¢Ãº³¢¿S´ ÄPÅWÉ ¼ Å ¼	¶W·³²�´�µ¶²�·.¸)²�¹ Å ¾*È4·�· ÅXÅWÉ ³ Ä»º ½¢³¢À�· Ä ¼	ÀU· Å ÊO¾�ÐEÏ�·;» Å ³9Ñ�·.¼ Ó Ô × Õ ¸
Þ ¾¯¼�» É ³9·�Ñ�· ÅWÉ ³ Ä ¾�ÐEÏ�·;» Å ³9Ñ�·�Ì ÅWÉ ·*»N¾EÃS· Ä u!·;»�³ Ç · Ä ¼�½¢³¢¿7·;¼	¶[·;½¢¼ Ä�Å ³¢»*ÃS· Ä ³9´H¿�uº¶W¾<»N·;ÃºµS¶W· Å ¾�¶$· Ä ³ Ä�Å

½¢¼ Å ·�¶$¼�½lÀU¾�¶$»N· Ä ÀU¶W¾HÈ ¼�¿�·;¼	¶ ÅWÉ �-µ7¼pª�·�¸ Þ É · Ä u|·;»�³ Ç ·;ÃBÃ7· Ä ³9´H¿BÀ�¾�¶$»N· Ä ¼	¶$·?Ðº¼ Ä ·;ÃB¾H¿ ÅWÉ ·O¼ ÄWÄ µ7È4uSÎ
Å ³9¾H¿ ÅWÉ ¼ Å ¼ Ä ³9´H¿7³ Ç »�¼�¿ Å ¼�È4¾Hµ7¿ Å ¾�Àm³¢¿S·;½¢¼ Ä�Å ³Ë»�Ð!· É ¼�Ñ<³9¾�¶[È*¼;Ê Å ¼pª�·3uº½¢¼�»N·3³Ë¿ ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W·Zr É ·;¿
Ä µSÐSÏw·;» Å ·;Ã Å ¾ Ä ³¢´H¿7³ Ç »�¼�¿ Å ´�¶W¾Hµ7¿7Ã ÄWÉ ¼pªE³¢¿S´S¸L> Ä ¼p¶$· Ä µ7½ Å Ì ÅWÉ · Ä ·ZÃ7· Ä ³9´H¿�ÀU¾�¶$»N· Ä ¼�¿7Ã�¶W·;½¢¼ Å ·;Ã�·;½¢¼ Ä Î
Å ³¢»?ÃS·�À�¾�¶�È3¼ Å ³9¾H¿ Ä ¼	¶W·?È�µ7» É ½9¾5rP·�¶ ÅWÉ ¼�¿ ÅWÉ ¾ Ä · ÅWÉ ¼ Å rl¾Hµ7½¢ÃTÐ|·*¶W·;�-µº³9¶W·;Ã�³9À ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W·3rl·�¶W·
Å ¾�¶$·;È3¼�³¢¿�·;½¢¼ ÄWÅ ³¢»	¸½4S¾�¶Z¼�´H³¢Ñ�·;¿ Ä�Å ¶$µº» Å µS¶$¼�½ Ä Ê Ä�Å ·;ÈOÌ ÅWÉ ·?Ã7· Ä ³9´H¿�¶W·;�<µ7³9¶$·;È4·;¿ ÅWÄ ¾Hµ Å ½¢³¢¿S·;Ã�³Ë¿ ÅWÉ ·
»N¾EÃS·*¼	¶W·t³¢¿ Å ·;¿ºÃS·;Ã Å ¾�uº¶W¾�ÑE³¢ÃS·4ÀU¾�¶ ÅWÉ ·t¿S·;»N· ÄWÄ ¼	¶$Ê�³¢¿S·;½¢¼ Ä�Å ³Ë»1Ð!· É ¼�Ñ<³¢¾�¶;¸³¾X·�u7¶W· Ä ·;¿ Å ¼ Å ³9¾H¿ Ä ¾�À ÅWÉ ·
·;½9·;È4·;¿ Å ÀU¾�¶$»N·4½9·�Ñ�·;½ Ä ¼�¿7Ã�ÃS·�ÀU¾�¶$È3¼ Å ³¢¾H¿ Ä ³¢¿ ÅWÉ ·ZÀUµ7½Ë½9ÊO¶W· Ä u!¾H¿7Ã7³Ë¿S´?³¢¿7·;½¢¼ Ä�Å ³¢» Ä�Å ¶$µ7» Å µ7¶W·�¼	¶$·4´H³9Ñ�·;¿
¼ Ä ¼	u7u7¶$¾�u7¶$³¢¼ Å ·ZÈ1µº½ Å ³9uº½9· Ä ¾�À ÅWÉ ·4Ñ	¼�½¢µS· Ä#ÅWÉ ¼ Å rl¾Hµ7½¢Ã�Ð!·�Ã7· Å ·�¶$È3³¢¿S·;Ã�Ð<Ê�½¢³¢¿7·;¼	¶#·;½Ë¼ Ä�Å ³¢»�¼�¿7¼�½9Ê Ä ³ Ä
¾�À ÅWÉ · Ä�Å ¶$µº» Å µS¶W·[µ Ä ³Ë¿S´ ÅWÉ ·[ÃS· Ä ³9´H¿�À�¾�¶$»N· Ä�Ä u!·;»�³ Ç ·;Ãp³¢¿ ÅWÉ ·1»N¾<ÃS·�¸

; Å ¶�µ7» Å µS¶W· Ä ÃS· Ä ³9´H¿S·;Ã�³¢¿�»N¾H¿SÀU¾�¶$È3¼�¿7»N·4r�³ ÅWÉ�ÅWÉ ·3»N¾<Ã7·4¶W·;�-µº³9¶W·;È4·;¿ ÅWÄ�ÄWÉ ¾Hµ7½¢Ã²Ì!³Ë¿�´�·;¿S·�¶$¼�½KÌ²Ð!·
¼	Ðº½9· Å ¾S¹

Ô ¸¿¾X· Ä ³ Ä�Å ¼*È3³¢¿S¾�¶^½9·�Ñ�·;½²¾�À�·;¼	¶ ÅWÉ �-µ7¼pª�·1´�¶W¾Hµ7¿7ÃOÈ3¾ Å ³9¾H¿OrX³ ÅWÉ ¾Hµ Å Ã7¼�È3¼	´�·�¸
Á<¸¿¾X· Ä ³ Ä�Å ¼ZÈ4¾EÃS·�¶$¼ Å ·�½9·�Ñ�·;½|¾�Àc·;¼	¶ ÅWÉ �<µ7¼pª�·�´�¶W¾Hµ7¿ºÃ?È4¾ Å ³¢¾H¿?r�³ ÅWÉ ¾Hµ ÅmÄ�Å ¶$µ7» Å µ7¶$¼�½ÒÃº¼�È3¼	´�·�ÌSÐºµ Å
u!¾ ÄWÄ ³9Ðº½9Ê3·�©Eu!·�¶$³9·;¿7»N· Ä ¾HÈ3·�¿S¾H¿EÎ Ä�Å ¶�µ7» Å µS¶$¼�½�Ã7¼�È*¼	´�·�¸

Í<¸¿¾X· Ä ³ Ä�Å ¼�È3¼5Ï�¾�¶¯½¢·�Ñ�·;½�¾�ÀZ·;¼	¶ ÅWÉ �<µ7¼pª�·�´�¶W¾Hµ7¿7Ã_È4¾ Å ³9¾H¿ Î?¾�À3¼�¿�³Ë¿ Å ·;¿ Ä ³ Å Ê ·;�<µ7¼�½ Å ¾ ÅWÉ ·



Ô Â Ô
ÄWÅ ¶W¾H¿S´�· Ä�Å ·;¼	¶ ÅWÉ �<µ7¼pª�·�Ì�·;³ ÅWÉ ·�¶�·�©Eu|·�¶�³9·;¿7»N·;Ã�¾�¶�ÀU¾�¶W·;»�¼ Ä�Å Ì(ÀU¾�¶ ÅWÉ ·*Ðºµ7³Ë½¢Ã7³¢¿S´ Ä ³ Å ·*Î#r�³ ÅWÉ ¾Hµ Å
»N¾H½Ë½¢¼	u Ä ·�ÌSÐºµ Å u|¾ Ä$Ä ³9Ðº½9Ê*rX³ ÅWÉOÄ ¾HÈ4· ÄWÅ ¶$µ7» Å µS¶$¼�½c¼ Ä rP·;½Ë½²¼ Ä ¿S¾H¿EÎ ÄWÅ ¶$µ7» Å µS¶$¼�½�Ãº¼�È3¼	´�·�¸
� Å ³ Ä ·�©Eu!·;» Å ·;Ã ÅWÉ ¼ Å?Ä�Å ¶$µ7» Å µS¶�¼�½^Ã7¼�È3¼	´�·�ÌI·�Ñ�·;¿�³¢¿°¼�È3¼5Ï�¾�¶?Ã7· Ä ³9´H¿q½9·�Ñ�·;½X·;¼	¶ ÅWÉ �<µ7¼pª�·�ÌIrX³¢½¢½

Ð!·?½¢³ËÈ3³ Å ·;Ã Å ¾�¼¯¶W·�uº¼�³9¶$¼	ÐÒ½9·*½9·�Ñ�·;½PÀ�¾�¶4È4¾ ÄWÅ�Ä�Å ¶�µ7» Å µS¶W· Ä1ÅWÉ ¼ Å È4·�· Å1ÅWÉ ·t»N¾EÃS·t¶W·;�-µº³9¶W·;È4·;¿ ÅWÄ ¸��w¿
Ä ¾HÈ4·[³Ë¿ Ä�Å ¼�¿7»N· Ä Ì7Ãº¼�È3¼	´�·[È3¼;Êp¿S¾ Å Ð!·�·;»N¾H¿S¾HÈ3³¢»�¼�½Ë½9Ê*¶W·�uÒ¼�³9¶$¼	Ðº½9·�¸ Þ É ·�½¢·�Ñ�·;½!¾�À�Ã7¼�È*¼	´�·�ÃS·�u!·;¿7Ã Ä
µSu!¾H¿4¼[¿<µ7È1Ð|·�¶]¾�À|À�¼�» Å ¾�¶ Ä ÌE³¢¿7»�½Ëµ7Ã7³¢¿S´ ÅWÉ ·X³¢¿ Å ·;¿ Ä ³ Å ÊZ¼�¿7Ã3Ã7µS¶�¼ Å ³9¾H¿4¾�À!´�¶W¾Hµ7¿7Ã Ä$É ¼pª<³Ë¿S´SÌ Ä�Å ¶$µº» Å µS¶W·
»N¾H¿ Ç ´Hµ7¶$¼ Å ³9¾H¿�Ì Å Ê<u!·�¾�À²½¢¼ Å ·�¶�¼�½ÒÀU¾�¶$»N·#¶W· Ä ³ ÄWÅ ³¢¿S´ Ä Ê Ä�Å ·;ÈOÌSÈ3¼ Å ·�¶�³¢¼�½ Ä µ Ä ·;Ã*³Ë¿ ÅWÉ ·�»N¾H¿ Ä�Å ¶�µ7» Å ³9¾H¿�ÌE¼�¿7Ã
»N¾H¿ Ä�Å ¶�µ7» Å ³9¾H¿Orl¾�¶gªEÈ3¼�¿ ÄWÉ ³¢u²¸

7#¿SÀU¾�¶ Å µ7¿7¼ Å ·;½9Ê�Ì�»N¾H¿SÀU¾�¶$È3¼�¿7»N· Å ¾ ÅWÉ ·t»N¾<ÃS·*¶W·;�-µº³9¶W·;È4·;¿ ÅWÄ ÃS¾<· Ä ¿S¾ Å »N¾H¿ Ä�Å ³ Å µ Å ·t¼�¿�ÊªE³¢¿7Ã�¾�À
´Hµ7¼	¶$¼�¿ Å ·�·�¾�¶*¼ Ä$Ä µS¶$¼�¿7»N· ÅWÉ ¼ Å*Ä ³9´H¿7³ Ç »�¼�¿ Å4Ä�Å ¶�µ7» Å µS¶$¼�½mÃ7¼�È3¼	´�·�rX³¢½¢½m¿S¾ Å ¾E»�»�µS¶*³¢¿ ÅWÉ ·O·�Ñ�·;¿ Å ¾�À
ÃS· Ä ³¢´H¿t½¢·�Ñ�·;½Ò·;¼	¶ ÅWÉ �-µº¼pª�·�´�¶W¾Hµ7¿7ÃtÈ4¾ Å ³9¾H¿�¸ Þ ¾ZÀUµº½ Ç ½¢½ ÅWÉ ·�½Ë³9À�· Ä ¼	ÀU· Å Êt¾�ÐEÏw·;» Å ³¢Ñ�·�¾�À ÅWÉ ·�»N¾<Ã7·�Ì ÅWÉ ·�¶W·
¼	¶W·¯¶W·;�-µº³9¶W·;È4·;¿ ÅWÄ4ÅWÉ ¼ Å u7¶W¾�ÑE³¢ÃS·OÀU¾�¶ ÄWÅ ¶$µ7» Å µS¶$¼�½ Ä�Å ¼	Ðº³¢½¢³ Å Ê ³¢¿ ÅWÉ ·¯·�Ñ�·;¿ Å ¾�À�·�© Å ¶W·;È3· Ä�Å ¶$µº» Å µS¶$¼�½
ÃS·�ÀU¾�¶$È3¼ Å ³9¾H¿ Ä ¼�¿7Ã?¶W·;�<µ7³9¶W·;È4·;¿ ÅWÄ(ÅWÉ ¼ Å u7¶$¾ Å ·;» ÅPÅWÉ ·�Ñ�·�¶ Å ³¢»�¼�½|½9¾H¼�ÃEÎa»�¼	¶W¶$Ê<³¢¿7´ Ä Ê Ä�Å ·;ÈdÀU¶W¾HÈ'À�¶�¼�» Å µS¶W·
¾�¶�Ðºµ7»�ª<½Ë³¢¿S´�¼ Å�ÅWÉ · Ä ·I·�© Å ¶$·;È4· Ä�Å ¼ Å · Ä ¸�¯ É ³¢½9·lÃ7¼�È3¼	´�· Å ¾ ÅWÉ ·Iuº¶$³¢È3¼	¶WÊ ÄWÅ ¶$µ7» Å µS¶$¼�½ Ä Ê Ä�Å ·;È È3¼�Ê1Ð!·
·;³ ÅWÉ ·�¶I¿S·�´H½Ë³9´H³9Ðº½9·�¾�¶ Ä ³9´H¿7³ Ç »�¼�¿ Å Ì<¶W·�uº¼�³¢¶$¼	Ðº½9·�¾�¶IÑ<³9¶ Å µ7¼�½¢½9Ê4³9¶W¶$·�uº¼	¶$¼	Ðº½9·�ÌE³ Å ³ Ä ¶W·;¼ Ä ¾H¿7¼	ÐÒ½9· Å ¾�·�©Eu!·;» Å
ÅWÉ ¼ Å ¼�rl·;½¢½ Î/uÒ½¢¼�¿7¿S·;Ã3¼�¿ºÃ*»N¾H¿ Ä�Å ¶�µ7» Å ·;Ã Ä�Å ¶$µ7» Å µS¶$·XrX³¢½Ë½7¿S¾ Å »N¾H½Ë½¢¼	u Ä ·#³¢¿*¼�È3¼5Ï�¾�¶l·;¼	¶ ÅWÉ �-µº¼pª�·�¸ Þ É ·
u7¶W¾ Å ·;» Å ³¢¾H¿�¾�À�½¢³9ÀU·�³ Ä ¶W·;¼ Ä ¾H¿7¼	ÐÒ½9Ê*u7¶$¾�ÑE³¢ÃS·;Ã�ÌSÐºµ Å ¿7¾ Å rX³ ÅWÉ »N¾HÈ4uÒ½9· Å ·�¼ ÄWÄ µ7¶$¼�¿7»N·�¸
Þ É ·�»N¾<Ã7·[¶W·;�<µ7³9¶W·;È4·;¿ ÅWÄ u7¶$¾�ÑE³¢ÃS·[È3³¢¿º³¢È1µºÈ¡ÃS· Ä ³9´H¿�»N¶�³ Å ·�¶$³¢¼4³¢¿ Ä u!·;»�³ Ç »�»�¼ Å ·�´�¾�¶$³9· Ä#Ä�Å ¼ Å ·;Ã�³¢¿

Ð7¶W¾H¼�Ã�´�·;¿S·�¶$¼�½ Å ·�¶$È Ä ¸?� Å ³ Ä�ÅWÉ ·*¶$· Ä u!¾H¿ Ä ³9Ðº³Ë½¢³ Å ÊO¾�À ÅWÉ ·*·;¿S´H³¢¿S·�·�¶ Å ¾�³¢¿ Å ·�¶Wu7¶W· Å ¼�¿ºÃ�¼�Ã7¼	u Å[ÅWÉ · Ä ·
Ðº¼ Ä ³Ë»Puº¶$³¢¿7»�³9uÒ½9· Ä²Å ¾�·;¼�» É3Ä�Å ¶$µ7» Å µ7¶W·Iµ Ä ³¢¿S´#·�©Eu|·�¶�³9·;¿7»N·I¼�¿7Ã�´�¾-¾EÃ#ÏWµ7ÃS´HÈ4·;¿ Å ¸F8P·;»�¼�µ Ä ·^¾�À ÅWÉ ·I´�¶W·;¼ Å
Ñ	¼	¶$³¢¼	Ðº³¢½Ë³ Å Êp¼�¿7Ã�»N¾HÈ4uº½9·�©S³ Å ÊO¾�ÀP³¢¿7Ã7³9ÑE³¢Ã7µº¼�½ ÄWÅ ¶$µ7» Å µS¶W· Ä Ì|³ Å ³ Ä ³ËÈ4u7¶$¼�» Å ³¢»�¼�½�¼�¿7Ã¯Ð|·�Ê�¾H¿ºÃ ÅWÉ · Ä »N¾�u!·
¾�À ÅWÉ ·[»N¾<ÃS· Å ¾4´�¾3³¢¿ Å ¾ ÅWÉ ·�ÃS· Å ¼�³¢½!¿S·;»N· ÄWÄ ¼	¶WÊ Å ¾ Ä u|·;»�³ Ç »�¼�½¢½9Ê3»N¾5Ñ�·�¶�¼�½¢½|¾�À ÅWÉ ·#u!¾ ÄWÄ ³9Ðº½9·�Ñ.¼	¶$³Ë¼ Å ³9¾H¿ Ä
³¢¿ ÄWÅ ¶$µ7» Å µS¶W·�¶W· Ä u!¾H¿ Ä ·�¸ Þ É ·�Ã7Ê<¿7¼�È*³¢»�» É ¼	¶�¼�» Å ·�¶$³ Ä�Å ³¢» Ä ¾�À ÅWÉ · ÄWÅ ¶$µ7» Å µS¶W·�ÌºÐ|· É ¼;ÑE³9¾�¶X¾�À Ä�Å ¶$µº» Å µS¶$¼�½
·;½9·;È4·;¿ ÅWÄ Ì ÅWÉ ·XÑ	¼	¶$³¢¼	Ðº³Ë½¢³ Å Ê1³¢¿4´�¶W¾Hµ7¿ºÃ3È4¾ Å ³9¾H¿�Ì<¼�¿7Ã ÅWÉ · Å Ê<u|· Ä ¾�À Ä ¾H³¢½7¼�½¢½º¼.�|·;» Å Ðºµ7³¢½¢Ãº³¢¿S´#¶W· Ä u!¾H¿ Ä ·�¸
Þ É µ Ä Ì	Ð!¾ ÅWÉ ½¢¼ Å ³ Å µ7ÃS·l¼�¿7Ã�¶W· Ä u!¾H¿ Ä ³¢Ðº³¢½¢³ Å Ê�ÀU¾�¶ ÅWÉ ·l·�©<·�¶$»�³ Ä ·m¾�À�ÏWµ7ÃS´HÈ4·;¿ Å ¼	¶$·l´H³¢Ñ�·;¿ Å ¾ ÅWÉ ·P·;¿S´H³Ë¿S·�·�¶;¸

¯ É ·�¶W·XÃº¼�È3¼	´�·X»N¾H¿ Å ¶W¾H½º³ Ä ÃS· Ä ³9¶W·;Ã²Ì ÅWÉ ·^ÃS· Ä ³9´H¿*È1µ ÄWÅ ¿S¾ Å ¾H¿7½9Ê1u7¶W¾5Ñ<³¢Ã7· Ä µSÆ*»�³9·;¿ Å(Ä�Å ¶W·;¿7´ ÅWÉ4Å ¾
¶W· Ä ³ Ä�Å^ÅWÉ · Ä u!·;»�³ Ç ·;Ã Ä ·;³ Ä È3³¢»[À�¾�¶$»N· Ä ÌÒÐºµ Å ¼�½ Ä ¾?u7¶W¾5Ñ<³¢Ã7· ÅWÉ ·�u7¶W¾�u!·�¶ Ä�Å ³ ��¿S· ÄWÄ ¾�¶#¶$³9´H³¢Ã7³ Å Ê�¸¿¬l¾H¿ Å ¶W¾H½
¾�À�Ã7¼�È3¼	´�·�³ Ä Ñ�·�¶WÊO»N¾HÈ4uº½9·�©!¸À;<¾HÈ3· Ä�Å ¶$µ7» Å µS¶�¼�½�·;½9·;È4·;¿ ÅWÄ ¼	¶W· Ä ·;¿ Ä ³ Å ³¢Ñ�· Å ¾*¼�»�»N·;½9·�¶$¼ Å ³9¾H¿²ÌÒÈ3¼pªE³¢¿S´
Á ¾<¾�¶�¼�»�»N·;½9·�¶$¼ Å ³9¾H¿ ÅWÉ ·ª�·�Ê"ÃS· Ä ³9´H¿ »N¾H¿ Ä ³¢ÃS·�¶�¼ Å ³9¾H¿�ÌXr É ³¢½9·¯¾ ÅWÉ ·�¶ Ä ¼	¶W· Ä ·;¿ Ä ³ Å ³9Ñ�· Å ¾°³¢¿ Å ·�¶�Î Ä�Å ¾�¶WÊ
ÃS·�ÀU¾�¶$È3¼ Å ³9¾H¿ Ä Ì5È3¼pªE³¢¿S´�ÃS¶$³9À Å!ÅWÉ ·|ª�·�Ê�ÃS· Ä ³9´H¿�»N¾H¿ Ä ³¢ÃS·�¶�¼ Å ³9¾H¿�¸+:�¼�È3¼	´�· Å ¾X¿S¾H¿SÎ Ä�Å ¶$µ7» Å µS¶�¼�½�·;½9·;È4·;¿ ÅWÄ
È3¼�Ê?Ð!·�È3³¢¿7³¢È*³9��·;Ã3Ð<Ê*u7¶$¾�u|·�¶m½¢³¢È*³ Å ¼ Å ³9¾H¿?¾�À�ÃS·�ÀU¾�¶$È3¼ Å ³9¾H¿ Ä ÌEÐ-Êt»�¼	¶W·�ÀUµº½|¼ Å�Å ·;¿ Å ³9¾H¿ Å ¾3Ã7· Å ¼�³¢½KÌS¼�¿7Ã



Ô ÂHÁ
Ð<Ê4u7¶W¾�ÑE³¢Ã7³Ë¿S´�u7¶W¾�u!·�¶]»�½9·;¼	¶�¼�¿7»N· Ä À�¾�¶P·�© Å ·�¶$³¢¾�¶l»�½¢¼�ÃºÃ7³¢¿S´SÌH´H½Ë¼	�;³¢¿S´SÌ<uº¼	¶ Å ³ Å ³9¾H¿ Ä Ì�¼�¿7Ã*rl¼�½¢½ºuº¼�¿S·;½ Ä ¸�� Å
È�µ Ä�Å Ð!·�¶W·;»N¾�´H¿7³9��·;Ã ÅWÉ ¼ Å È3¼5Ï�¾�¶c·;¼	¶ ÅWÉ �-µº¼pª�·(´�¶W¾Hµ7¿7Ã�È4¾ Å ³9¾H¿[»�¼�¿1»�¼�µ Ä ·]³¢¿ Å ·�¶�Î Ä�Å ¾�¶$Ê�Ã7·�À�¾�¶$È*¼ Å ³9¾H¿ Ä
Ä ·�Ñ�·�¶$¼�½ Å ³¢È4· Ä ½Ë¼	¶W´�·�¶ ÅWÉ ¼�¿ ÅWÉ ¾ Ä ·�»�¼�½¢»�µ7½Ë¼ Å ·;ÃOrX³ ÅWÉpÅWÉ · Ä ·;³ Ä È3³Ë»#Ã7· Ä ³9´H¿pÀU¾�¶$»N· Ä ´H³9Ñ�·;¿�³¢¿ ÅWÉ ·�»N¾EÃS·�¸
�w¿�¼�Ã7Ã7³ Å ³9¾H¿ Å ¾OÃS· Ä ³9´H¿º³¢¿S´ ÅWÉ · ÄWÅ ¶$µ7» Å µS¶W·�ÀU¾�¶#·;¼	¶ ÅWÉ �-µº¼pª�·4À�¾�¶$»N· Ä Ì ÅWÉ · Ä�Å ¶$µ7» Å µS¶$·�¿S·�·;Ã Ä�Å ¾OÐ!·

ÃS· Ä ³¢´H¿S·;ÃpÀ�¾�¶�rX³¢¿7ÃtÀU¾�¶$»N· Ä ¸^¯"³¢¿ºÃO¼�¿7Ã Ä ·;³ Ä È3³¢»#À�¾�¶�»N· Ä ¼	¶W·[À�µ7¿7Ãº¼�È4·;¿ Å ¼�½Ë½9Ê?Ã7³9�|·�¶W·;¿ Å ¸�¯ ³¢¿7ÃpÀU¾�¶$»N·
¶W· Ä µº½ ÅWÄ À�¶$¾HÈ ¼	·�¶W¾EÃSÊ<¿º¼�È3³¢»Zu7¶W· Ä$Ä µS¶W· Ä ¼	u7uÒ½¢³9·;Ã Å ¾¯¼�¿�·�© Å ·�¶$³9¾�¶ Ä µS¶WÀ�¼�»N·4¾�ÀI¼ Ä�Å ¶$µº» Å µS¶W·�Ì²r É ·�¶W·;¼ Ä
Ä ·;³ Ä È3³¢»#À�¾�¶�»N· Ä ¶W· Ä µ7½ Å ÀU¶W¾HÈ ÅWÉ ·[³Ë¿S·�¶ Å ³¢¼�½|¶W· Ä u!¾H¿ Ä ·�¾�À�¼ Ä�Å ¶$µº» Å µS¶W· Å ¾3¼�»�»N·;½9·�¶$¼ Å ³9¾H¿ Ä ¼�¿7ÃOÃ7³ Ä uº½¢¼�»N·NÎ
È4·;¿ ÅWÄ ÀU¶W¾HÈs·;¼	¶ ÅWÉ �<µ7¼pª�·�´�¶W¾Hµº¿7Ã ÄWÉ ¼pªE³¢¿S´S¸Â;<·;³ Ä È*³¢»*´�¶$¾Hµ7¿7Ã ÄWÉ ¼pªE³¢¿S´�³ Ä »NÊE»�½¢³¢»O³¢¿ ¿7¼ Å µ7¶W·�¼�¿7Ã
ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W·t»�¼�¿ Ð!·t¼�½¢½9¾�rl·;Ã Å ¾�Ê<³9·;½ËÃB¼�¿7Ã Å ¶$¼�Ñ�·�¶ Ä ·Orl·;½¢½P³Ë¿ Å ¾ ÅWÉ ·p³¢¿S·;½¢¼ ÄWÅ ³¢»3¶W·�´H³ËÈ4·?r�³ ÅWÉ ¾Hµ Å
Ã7¼�¿S´�·�¶l¾�Àc»N¾H½¢½Ë¼	u Ä ·�¸�ÃX¾5rP·�Ñ�·�¶�Ì Ä ³¢¿7»N·�rX³¢¿7Ã4ÀU¾�¶$»N· Ä ¼	¶W·�µ7¿7³¢Ãº³9¶W·;» Å ³9¾H¿7¼�½/ÌH³9À ÅWÉ · ÄWÅ ¶$µ7» Å µS¶W·#³ Ä ¼�½Ë½9¾�rl·;Ã
Å ¾tÊ<³9·;½ËÃ�Ì ÅWÉ ·;¿²ÌÒ¼ Ä#ÅWÉ ·�rX³¢¿7Ã6ª�·�·�u Ä ÐÒ½9¾�rX³Ë¿S´SÌ ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W·�rX³Ë½¢½²»N¾H¿ Å ³¢¿-µ7· Å ¾OÃS·�ÀU¾�¶$È ¶$¼	uÒ³¢Ã7½9Êp³¢¿
ÅWÉ ·�ÃS¾5rX¿EÎ/rX³Ë¿7ÃBÃº³9¶W·;» Å ³9¾H¿ ¼�¿7Ã rX³Ë½¢½]µ7½ Å ³¢È3¼ Å ·;½9ÊT½¢¾ Ä · Ä�Å ¼	Ðº³¢½Ë³ Å ÊT¼�¿ºÃq»N¾H½¢½¢¼	u Ä ·�¸ Þ É µ Ä Ì(Ðºµº³¢½¢Ã7³¢¿7´ Ä
¼	¶W·OÃS· Ä ³¢´H¿S·;Ã Å ¾�¶W·;È3¼�³¢¿�·;½¢¼ Ä�Å ³Ë»tµº¿7ÃS·�¶4ÃS· Ä ³9´H¿�rX³Ë¿7Ã Ä�Å ¾�¶�È Ä ¸!;S³¢¿7»N· ÅWÉ · Ä�Å ¶$µ7» Å µS¶$·p³ Ä ¼�½Ë½9¾�rl·;Ã
Å ¾¯Ã7·�À�¾�¶$È ³¢¿S·;½¢¼ ÄWÅ ³¢»�¼�½¢½9Ê�Ã7µS¶$³¢¿7´p¼�¿T·;¼	¶ ÅWÉ �<µ7¼pª�·�Ì ÅWÉ · ÄWÅ ¶$µ7» Å µS¶$¼�½]½¢¼ Å ·�¶$¼�½(ÀU¾�¶$»N·?¶W· Ä ³ Ä�Å ³Ë¿S´ Ä Ê Ä�Å ·;È
È�µ Ä�Å »N¾H¿SÀ�¾�¶�È Å ¾ Ä u|·;»�³Ë¼�½PÃS· Å ¼�³Ë½¢³¢¿S´¯¶W·;�-µº³9¶W·;È4·;¿ ÅWÄ ³Ë¿T¾�¶$Ã7·�¶ Å ¾�¼�»�»N¾HÈ3È3¾<Ã7¼ Å · ÅWÉ · Ä ·O½¢¼	¶W´�·OÃS·NÎ
ÀU¾�¶$È3¼ Å ³9¾H¿ Ä ¸ Þ É · Ä ·3ÃS· Å ¼�³¢½¢³Ë¿S´O¶W·;�<µ7³9¶W·;È4·;¿ ÅWÄ ¼	¶W·t³¢¿ Å ·;¿7ÃS·;Ã Å ¾�¼�½¢½9¾�r ÅWÉ ·?½¢¼ Å ·�¶�¼�½(ÀU¾�¶$»N·3¶W· Ä ³ Ä�Å ³¢¿S´
Ä Ê Ä�Å ·;È Å ¾TÃ7·�À�¾�¶$È ³¢¿S·;½¢¼ Ä�Å ³Ë»�¼�½¢½9Ê�rX³ ÅWÉ ¾Hµ Å »�¼ Å ¼ Ä�Å ¶W¾�u É ³¢»OÀ�¼�³¢½¢µS¶W·p¼�¿7Ã Å ¾Tu7¶W¾�ÑE³¢ÃS· ÅWÉ ·¯¿S·;»N· ÄWÄ ¼	¶WÊ
³¢¿S·;½Ë¼ Ä�Å ³¢»[·;¿7·�¶W´�Ê¯¼	Ð Ä ¾�¶Wu Å ³9¾H¿�¼�¿7Ã Å ¾HµS´ É ¿7· ÄWÄ ¿S·;»N· ÄWÄ ¼	¶$Ê Å ¾p¶W· Ä ³ ÄWÅ ¼�» Å µ7¼�½ Ä ·;³ Ä È3³¢»1ÀU¾�¶$»N· Ä Ì�r É ³Ë» É Ì
¼ Ä È3·;¿ Å ³9¾H¿7·;ÃOÐ!·�À�¾�¶W·�ÌSÀ�¼	¶^·�©S»N·�·;Ã ÅWÉ · Ä u!·;»�³ Ç ·;Ã Ä ·;³ Ä È3³¢»�ÃS· Ä ³9´H¿pÀU¾�¶$»N· Ä ¸
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Þ É ·�u7¶$¾<»N·;Ã7µ7¶W· Ä ¼�¿7Ã ÅWÉ ·�½¢³¢È*³ Å ¼ Å ³9¾H¿ Ä ÀU¾�¶ ÅWÉ ·[ÃS· Ä ³9´H¿p¾�À Ä�Å ¶$µ7» Å µ7¶W· Ä ¼	¶W·�ÃS· Å ·�¶�È3³¢¿S·;Ãp»N¾H¿ Ä ³ËÃS·�¶$³¢¿S´
Ä ·;³ Ä È3³¢»^��¾H¿º³¢¿S´SÌ Ä ³ Å ·�» É ¼	¶�¼�» Å ·�¶$³ Ä�Å ³¢» Ä Ì<¾E»�»�µSuº¼�¿º»NÊ�Ì7»N¾H¿ Ç ´HµS¶$¼ Å ³¢¾H¿�Ì ÄWÅ ¶$µ7» Å µS¶$¼�½ Ä Ê Ä�Å ·;Èí¼�¿7Ã É ·;³9´ É-Å ¸
; Å ¶$µº» Å µS¶W· Ä ¼	¶W·�¶W·;�<µ7³9¶W·;Ã Å ¾4Ð|·�ÃS· Ä ³¢´H¿S·;Ã*r�³ ÅWÉ ¼�Ã7·;�-µ7¼ Å · ÄWÅ ¶W·;¿S´ ÅWÉpÅ ¾ZrX³ ÅWÉ7ÄWÅ ¼�¿7Ã ÅWÉ ·�½Ë¼ Å ·�¶$¼�½!Ã7³ Ä Î
uº½¢¼�»N·;È3·;¿ ÅWÄ ³¢¿ºÃ7µ7»N·;Ã3Ð<Ê ÅWÉ ·k:#· Ä ³9´H¿�8m¼ Ä ³ Ä®Û ¶$¾Hµ7¿7Ãp��¾ Å ³9¾H¿²Ì7»N¾H¿ Ä ³¢ÃS·�¶�³¢¿S´ ÅWÉ ·�³¢¿7·;½¢¼ Ä�Å ³¢»X¶W· Ä u!¾H¿ Ä ·
¾�À ÅWÉ · Ä�Å ¶$µ7» Å µS¶$·�¼�¿7Ã ÅWÉ ·�³¢¿ É ·�¶$·;¿ Å ¶W·;Ã7µº¿7Ã7¼�¿7»NÊ�Ì(¾5Ñ�·�¶�Î Ä�Å ¶W·;¿7´ ÅWÉ ¼�¿7ÃqÃ7µº» Å ³¢½¢³ Å Ê�¾�À ÅWÉ ·�½Ë¼ Å ·�¶$¼�½ Î
ÀU¾�¶$»N·NÎ/¶W· Ä ³ ÄWÅ ³¢¿S´ Ä Ê Ä�Å ·;ÈO¸ Þ É ·XÈ3³¢¿7³ËÈ1µ7È Ã7· Ä ³9´H¿ Ä�Å ¶$·;¿S´ ÅWÉ ³ Ä Ðº¼ Ä ·;Ã*¾H¿ ÅWÉ ·B:�· Ä ³9´H¿³;<·;³ Ä È3³¢»Z4S¾�¶�»N· Ä
ÃS· Å ·�¶$È*³¢¿S·;ÃO³¢¿O¼�»�»N¾�¶$Ãº¼�¿7»N·�rX³ ÅWÉ ¼ Ä�Å ¼ Å ³¢»[½Ë¼ Å ·�¶$¼�½�ÀU¾�¶$»N·[u7¶W¾E»N·;Ã7µS¶$·�¸
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Ú(Ñ�·�¶$Ê3¶W·�´H³9¾H¿p³¢¿ ÅWÉ ·k7�;*³ Ä »�¼ Å ·�´�¾�¶$³9��·;Ã�µ7¿ºÃS·�¶]¾H¿S·#¾�À²ÀU¾HµS¶ Ä ·;³ Ä È*³¢»I��¾H¿S· Ä Ðº¼ Ä ·;Ã*¾H¿ ÅWÉ ·#·N�|·;» Å ³¢Ñ�·
u!·;¼pª°´�¶W¾Hµ7¿ºÃ"¼�»�»N·;½¢·�¶$¼ Å ³9¾H¿ Ü�Úá5¨> Ý u7¶W¾.Ï�·;» Å ·;Ã À�¾�¶ ÅWÉ ·�¶W·�´H³9¾H¿ ³¢¿"�<µS· Ä�Å ³9¾H¿�¸ Þ É ·�Ú^5¨> ³ ÄtÅWÉ ·
¼�»�»N·;½9·�¶$¼ Å ³¢¾H¿ ÅWÉ ¼ Å ¼1u!·�¶WÀU·;» Å ½9ÊZ¶$³9´H³¢Ã Ä�Å ¶$µ7» Å µS¶$·�Ì É ¼�Ñ<³Ë¿S´1¼1u!·�¶$³9¾EÃ4¾�ÀcÂ�í�î'ï�ð#ñ�ò�íHÌ<rP¾Hµº½¢Ã3·N�!·;» Å ³9Ñ�·;½9Ê
·�©Eu|·�¶�³9·;¿7»N·4³9À Ä µSÐEÏ�·;» Å ·;Ã Å ¾ ÅWÉ ·4´�¶W¾Hµº¿7Ã�È4¾ Å ³9¾H¿�¸ Þ É ·4Úá5¨>�Ìcr É ·;¿�u7¶W· Ä ·;¿ Å ·;Ã�³Ë¿�µ7¿7³ ÅWÄ ¾�À º ´ó¼EÌ
»N¾�¶W¶W· Ä u|¾H¿ºÃ Ä ³Ë¿?Ñ	¼�½¢µS· Å ¾ ÅWÉ · Ä ·;³ Ä È*³¢»^��¾H¿S·�»N¾<·�Æ*»�³9·;¿ Å Ìõô�ÌE¼�¿ºÃ Å ¼pª�· Ä ³¢¿ Å ¾4¼�»�»N¾Hµ7¿ Å ´�·�¾�´�¶$¼	u É ³¢»�¼�½
Ñ	¼	¶$³¢¼ Å ³9¾H¿ Ä ³Ë¿ ÅWÉ ·l·�©Eu!·;» Å ·;Ã3½9·�Ñ�·;½ Ä ¾�À|·;¼	¶ ÅWÉ �<µ7¼pª�·^´�¶$¾Hµ7¿7Ã ÄWÉ ¼pªE³¢¿S´S¸�Ú(ÑE³¢ÃS·;¿7»N·lÀU¾�¶ Ä µ7» É Ñ.¼	¶$³Ë¼ Å ³9¾H¿ Ä
»�¼�¿?Ð|·XÀ�¾Hµ7¿ºÃ4Ð!¾ ÅWÉ ³¢¿ ÅWÉ · É ³ Ä�Å ¾�¶$³¢»�¼�½S¶$·;»N¾�¶$Ã3¾�À�·;¼	¶ ÅWÉ �-µ7¼pª�·#·N�!·;» ÅWÄ ÌS¼�¿7Ã*¼�½ Ä ¾�³¢¿ ÅWÉ ·�Ã7³ ÄWÅ ¶$³9Ðºµ Å ³¢¾H¿
¾�À ÅWÉ ·^È3¼5Ï�¾�¶]À�¼�µ7½ Å�Ä Ê Ä�Å ·;È Ä »N¾H¿ Ä ³¢ÃS·�¶$·;Ã4½¢³«ª�·;½9Ê Å ¾[u7¶W¾EÃ7µ7»N· Ä ³9´H¿º³ Ç »�¼�¿ Å ·;¼	¶ ÅWÉ �-µº¼pª�· Ä ¸ Þ É · Ä ·;³ Ä È3³¢»
��¾H¿S·OÈ3¼	u�À�¾�¶S¬m¼�½Ë³9À�¾�¶�¿7³¢¼O³ Ä Ðº¼ Ä ·;Ã�u7¶$³ËÈ3¼	¶$³¢½9Ê¯¾H¿ É ³ Ä�Å ¾�¶$³Ë»�¼�½ Ä ·;³ Ä È3³¢»�³ Å Ê�¼�¿7ÃTrm¼ Ä ÃS·�¶$³9Ñ�·;ÃBÀU¶W¾HÈ
ÅWÉ ·�>�u7uº½¢³9·;Ã Þ ·;» É ¿S¾H½9¾�´�Ê9¬l¾Hµ7¿º»�³¢½PÜ\> Þ ¬ Ý ��¾H¿º³¢¿S´pÈ3¼	u Ä3Ó à Õ Ì�r É ³Ë» É ¼	¶W·ZÐº¼ Ä ·;Ã�¾H¿�u7¶W¾�Ðº¼	ÐÒ³¢½¢³ Ä�Å ³Ë»
È3¼	u Ä Ð<Ê½>#½9´�·�¶$È*³ ÄWÄ ³9·;¿t¼�¿7Ã�5�·�¶gªE³¢¿ Ä�Ó Á Õ ¸ Þ É · Ä ·#uº¶W¾�Ðº¼	Ðº³¢½Ë³ Ä�Å ³¢»^È*¼	u Ä · Ä�Å ³¢È3¼ Å ·;Ãpu!·;¼pª É ¾�¶$³9��¾H¿ Å ¼�½
¼�»�»N·;½9·�¶$¼ Å ³¢¾H¿?¾H¿?¶W¾E»gª ÅWÉ ¼ ÅmÉ ¼ Ä ¼ Ô Ânö u7¶W¾�Ðº¼	ÐÒ³¢½¢³ Å Ê1¾�À�Ð!·;³¢¿S´�·�©S»N·�·;ÃS·;Ãp³¢¿?¼1×	Â.Î/Ê�·;¼	¶Iu!·�¶$³9¾EÃ�¸ Þ É ³ Ä
½9·�Ñ�·;½�¾�À�´�¶W¾Hµ7¿ºÃOÈ4¾ Å ³9¾H¿O¶W¾Hµ7´ É ½9Ê?»N¾�¶$¶W· Ä u!¾H¿7Ã ÄmÅ ¾ ÅWÉ ¼ Å r É ³¢» É rP¾Hµ7½ËÃpÐ|·�·�©S»N·�·;ÃS·;Ã�¶$¾HµS´ É ½9Ê?¾H¿7»N·
·�Ñ�·�¶WÊ ×	Â�Â¯Ê�·;¼	¶ Ä ¸ Þ É · Ä ·;³ Ä È3³¢»*��¾H¿S·OÈ3¼	u�u7¶W· Ä ·;¿ ÅWÄ ·N�|·;» Å ³9Ñ�·pu!·;¼pªT¼�»�»N·;½9·�¶�¼ Å ³9¾H¿ Ñ.¼�½ËµS· Ä ÜU¾�¶Sô
Ñ	¼�½¢µS· Ä�Ý ³Ë¿�µ7¿7³ ÅWÄ ¾�À º ´ó¼E¸ Þ É ·^ôBÑ	¼�½¢µS· Ä ÀU¾�¶
÷|¾H¿7· Ä ÍI¼�¿7Ã[à�¼	¶W·]ÂE¸RÍX¼�¿7Ã[ÂE¸JàSÌ	¶W· Ä u!·;» Å ³9Ñ�·;½¢Ê#³¢¿ºÃ7³¢»�¼ Å ³¢¿S´
ÅWÉ ¼ Å#ÅWÉ ·ZÚá5¨> ÀU¾�¶ Ä ·;³ Ä È3³¢»���¾H¿7· Ä Í?¼�¿7Ã¯àt³ Ä ·�©Eu!·;» Å ·;Ã Å ¾pÐ!·1ÂE¸RÍ.´O¼�¿7Ã�ÂE¸Jà�´SÌ!¶W· Ä u!·;» Å ³9Ñ�·;½9Ê�¸ Þ É ·
ô_»N¾-·�Æ?»�³9·;¿ Å Ã7³9¶W·;» Å ½9Ê?·;¿ Å ·�¶ Ä^ÅWÉ ·�Ã7· Ä ³9´H¿pÐº¼ Ä · Ä$É ·;¼	¶XÀU¾�¶$È�µ7½¢¼ Å ³9¾H¿�¸
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Ô=ûáÕnßNØ�þLÿ��ZØuÏ
Û ¶W¾Hµº¿7Ã®È4¾ Å ³9¾H¿ ³Ë¿é÷!¾H¿S·�à°¿S·;¼	¶�È3¼5Ï�¾�¶�À�¼�µ7½ ÅWÄ ¶$·;�-µ7³¢¶W· ÄpÄ u!·;»�³¢¼�½�¼ Å�Å ·;¿ Å ³¢¾H¿�Ì�uº¼	¶ Å ³¢»�µº½¢¼	¶$½9ÊqÀU¾�¶
Ä�Å ¶$µº» Å µS¶W· Ä r�³ ÅWÉ u!·�¶$³9¾EÃ Ä ´�¶W·;¼ Å ·�¶ ÅWÉ ¼�¿�¼	Ð!¾Hµ Å ÂE¸RÍ×í�î'ï�ð�ñ�ò�íH¸O�w¿ Ô ÖHØ	Û<Ì ÅWÉ ·?¼�µ ÅWÉ ¾�¶ Ä ¾�À®> Þ ¬dÍ5Î
ÂHÙÓ¬l¾HÈ*È4·;¿ Å ¼	¶$Ê Ó à Õ ¼�»�ª<¿S¾5rX½9·;ÃS´�·;Ã ÅWÉ ·4u!¾ ÄWÄ ³9ÐÒ³¢½¢³ Å Êt¾�Àm¿S·;¼	¶�Î/À�¼�µ7½ Å ´�¶W¾Hµº¿7Ã�È4¾ Å ³9¾H¿ É ³¢´ É ·�¶ ÅWÉ ¼�¿
ÅWÉ ¼ Å »N¾�¶W¶W· Ä u|¾H¿ºÃ7³¢¿S´ Å ¾âô�� Â��JàS¸ Þ ¶�µS· Å ¾ ÅWÉ ·;³9¶PÏ�µ7Ã7´HÈ4·;¿ Å Ì É ¾�¶�³9��¾H¿ Å ¼�½�»N¾HÈ4u!¾H¿S·;¿ ÅWÄ ¾�À]´�¶$¾Hµ7¿7Ã
¼�»�»N·;½9·�¶$¼ Å ³¢¾H¿®Ã7µS¶$³¢¿7´ ÅWÉ · Ô Ö�Ö.à°±�¾�¶ ÅWÉ ¶�³¢ÃS´�·�·;¼	¶ ÅWÉ �-µº¼pª�·�¶$·;»N¾�¶$ÃS·;Ã"¼	u7u7¶W¾'©E³¢È*¼ Å ·;½9Ê�×��	� ÀU¶W¾HÈ
ÅWÉ ·�ÀU¼�µº½ Å ¶$µSu Å µS¶W· É ¼�Ñ�·�³¢¿ Ä�Å ¶$µºÈ4·;¿ Å ¼�½Xu!·;¼pªq´�¶W¾Hµ7¿7Ã�¼�»�»N·;½9·�¶$¼ Å ³9¾H¿ Ü\5 Û > Ý Ñ	¼�½¢µS· Ä ¾�Ñ�·�¶�ÂE¸=Ø�
ºÌ
¼�¿7Ã ÅWÉ ·Z¼;Ñ�·�¶$¼	´�·?¼�»�»N·;½9·�¶$¼ Å ³9¾H¿�¶W· Ä u|¾H¿ Ä ·�¼ Å ¼tu!·�¶$³9¾EÃ�¾�À Ô ¸ýÂ6í#î.ï�ð#ñ�ò�³ Ä�Å Ê<uº³¢»�¼�½¢½¢ÊO¾�Ñ�·�¶�ÂE¸RÖ�
º¸��w¿
»N¾H¿ Å ¶$¼ Ä�Å Ì ÅWÉ ·³7�8®¬ Ä u!·;» Å ¶$µ7È ¼�¿7» É ¾�¶W·;Ã Å ¾¯¼�¿�Úá5¨>í¾�À^ÂE¸Jà
ºÌ�»N¾�¶W¶W· Ä u!¾H¿7Ã7³Ë¿S´ Å ¾°÷|¾H¿7·3àSÌ É ¼ Ä
Ô Î�í#î.ï�ð#ñ�ò1¼�»�»N·;½9·�¶�¼ Å ³9¾H¿3¶W· Ä u|¾H¿ Ä ·m¾�À|ÂE¸Jà�
�À�¾�¶]¶W¾<»�ª Ä ³ Å · Ä ¼�¿7Ã3¼	Ð!¾Hµ Å ÂE¸RÙ�
�À�¾�¶ Ä ¾H³¢½ Ä ³ Å · Ä ¸F¾X· Ä u!¾H¿ Ä ·
ÃS·;»N¶W·;¼ Ä · Ä r�³ ÅWÉ Ã7³ Ä�Å ¼�¿7»N·�¼�¿ºÃ*¼ Å ¼	Ð|¾Hµ Å ¼�Ãº³ Ä�Å ¼�¿7»N·�¾�À Ô Â��	� À�¶W¾HÈ ÅWÉ ·�ÀU¼�µ7½ Å ¶$µSu Å µS¶W·�ÌHÑ	¼�½¢µS· Ä ¼	¶W·
¼	u7u7¶$¾.©S³¢È3¼ Å ·;½9Êp»N¾H¿ Ä ³ ÄWÅ ·;¿ Å rX³ ÅWÉOÅWÉ · 7B8Z¬ Ä u!·;» Å ¶$µ7È Ü�¼�¿7» É ¾�¶W·;Ã Å ¾*¼�¿�Úá5¨> ¾�À�ÂE¸Jà�
 Ý ¸



Ô Â	à
;E³ËÈ3³¢½¢¼	¶(ÀU·;¼ Å µS¶W· Ä rl·�¶W·#¾�Ð Ä ·�¶WÑ�·;ÃOÃºµS¶$³¢¿S´ ÅWÉ ·��[¾�Ð|·#·;¼	¶ ÅWÉ �<µ7¼pª�·�¾�À Ô Ö�Ö�×<¸ Û ¶W¾Hµ7¿7Ã ÄWÉ ¼pªE³¢¿S´�³¢¿��¾�Ð!·Zrl¼ Ä ³Ë¿ Å ·;¿ Ä ·�Ì²Ðºµ Å ¾�ÀP¶$·;½¢¼ Å ³9Ñ�·;½9Ê Ä$É ¾�¶ Å Ã7µS¶$¼ Å ³¢¾H¿�¼�¿ºÃ Å Ê<uº³¢»�¼�½�¾�ÀP´�¶$¾Hµ7¿7Ã�È4¾ Å ³9¾H¿�¶W·;»N¾�¶�ÃS·;Ã

»�½9¾ Ä · Å ¾#ÀU¼�µ7½ Å ¶$µSu Å µ7¶W·�¸F;<¾H³Ë½H·N�!·;» ÅWÄ »N¾H¿ Å ¶$³9ÐÒµ Å ·;Ã Å ¾ ÅWÉ ·m³¢¿ Å ·;¿ Ä · Ä$É ¼pª<³Ë¿S´X³¢¿1»N·�¶ Å ¼�³¢¿�¼	¶W·;¼ Ä Ì�Ðºµ Å�ÅWÉ ·
u7¶$³ËÈ3¼	¶WÊ4»�¼�µ Ä ·#¾�À Ä�Å ¶W¾H¿7´1´�¶W¾Hµº¿7Ã ÄWÉ ¼pª<³¢¿7´�ÀU·;½ ÅPÅWÉ ¶W¾HµS´ É ¾Hµ Å ��¾�Ð!·Xrm¼ ÄlÅWÉ ·�uº¶W¾.©S³¢È3³ Å Ê4¾�À ÅWÉ ·�»�³ Å Ê
Å ¾[À�¼�µ7½ Å ¶$µ7u Å µS¶W·�¸�Ö	Ânö ¾�À ÅWÉ ·^Ðºµº³¢½¢Ã7³¢¿7´ ÄcÅWÉ ¼ Å »N¾H½¢½¢¼	u Ä ·;ÃZ¾�¶PrP·�¶$· Ä ·�Ñ�·�¶W·;½9Ê4Ã7¼�È*¼	´�·;Ã3rl·�¶W·X½9¾E»�¼ Å ·;Ã
rX³ ÅWÉ ³¢¿�×��	� ¾�À ÅWÉ ·OÀ�¼�µ7½ Å ¶$µSu Å µ7¶W·�¸ Û ¶$¾Hµ7¿7Ã È4¾ Å ³9¾H¿q¶$·;»N¾�¶$Ã Ä ³¢¿7Ãº³¢»�¼ Å · ÅWÉ ¼ Å4ÅWÉ ·O¿S·;¼	¶�Î Ä ¾Hµ7¶$»N·
À�¼�» Å ¾�¶^³ Ä Ð!· Ä�Å ÃS· Ä »N¶�³9Ð!·;Ã3Ð<Ê*Ã7³ Ä�Å ³Ë¿S´Hµ7³ ÄWÉ ³¢¿S´#Ð|· Å rP·�·;¿ ÅWÉ · ÄWÉ ¾�¶ Å Î/u!·�¶$³9¾EÃ¯Ü�¼�»�»N·;½9·�¶$¼ Å ³¢¾H¿ Ý ¼�¿7Ãt½9¾H¿S´	Î
u!·�¶$³9¾EÃ°ÜUÑ�·;½9¾E»�³ Å Ê Ý ÃS¾HÈ*¼�³¢¿ Ä[Ä ³Ë¿7»N· ÅWÉ ·*·N�!·;» Å ³ Ä[Ä µSÐ ÄWÅ ¼�¿ Å ³¢¼�½Ë½9Ê�´�¶W·;¼ Å ·�¶4¼ Å ½9¾H¿S´�·�¶[u!·�¶$³9¾EÃ Ä ¸ Þ É ³ Ä
Ã7³ ÄWÅ ³¢¿7» Å ³9¾H¿�³ Ä È3¼�ÃS· ÅWÉ ¶W¾HµS´ É ÅWÉ ·�µ Ä ·O¾�À Å rl¾B¿7·;¼	¶�Î Ä ¾HµS¶$»N·OÀ�¼�» Å ¾�¶ Ä Ì�����¼�¿7Ã�����¸ Þ É ·OÑ	¼�½¢µS· Ä
ÀU¾�¶ ÅWÉ ·����tÀ�¼�» Å ¾�¶4¼	¶W·*Ðº¼ Ä ·;ÃT¾H¿ ÅWÉ ·?¶�¼ Å ³9¾�¾�À^ÂE¸RÍ×í�î'ï�ð�ñ�ò�¶W· Ä u|¾H¿ Ä ·3u7¶W·;Ãº³¢» Å ·;Ã�Ð<Ê ÅWÉ ·?È3·;Ã7³¢¼�¿
· Ä�Å ³¢È*¼ Å · Ä ¾�Àl´�¶W¾Hµ7¿7Ã�È4¾ Å ³¢¾H¿�¼ Å�Å ·;¿-µº¼ Å ³9¾H¿�À�µ7¿7» Å ³9¾H¿ Ä�Å ¾ ÅWÉ ·3ÂE¸RÍâí#î.ï�ð#ñ�ò�¶W· Ä u!¾H¿ Ä ·�¾�À ÅWÉ ·»7B8®¬
Ä u!·;» Å ¶$µ7È ÀU¾�¶ Ä�Å ³ � Ä ¾H³¢½�¼�¿7» É ¾�¶W·;Ã�¼ Å ¼�¿�Úá5¨>'¾�ÀPÂ��Jà�
º¸ Þ É ·����4ÀU¼�» Å ¾�¶1³ Ä ÃS·�¶$³9Ñ�·;Ã Ä ³¢È*³¢½¢¼	¶$½9ÊpÀU¾�¶
ÅWÉ · Ô ¸ýÂSí#î.ï�ð#ñ�ò4u!·�¶$³9¾EÃ�¸ Þ É ·�¿S·;¼	¶�Î Ä ¾Hµ7¶$»N·�ÀU¼�» Å ¾�¶ Ä ¶W·�u7¶W· Ä ·;¿ ÅmÅ Ê<uº³¢»�¼�½ É ¾�¶�³9��¾H¿ Å ¼�½!´�¶$¾Hµ7¿7Ã ÄWÉ ¼pªE³¢¿S´
¼�¿7ÃO¼	¶W·[¿7¾ Å ³¢¿ Å ·;¿ºÃS·;Ã Å ¾3¼�»�»N¾Hµ7¿ Å À�¾�¶ É ³9´ É ·�¶I½9·�Ñ�·;½ Ä ¾�À ÄWÉ ¼pªE³¢¿S´ ÅWÉ ¼ Å ¾E»�»�µS¶XÃºµS· Å ¾ ÅWÉ ·[³¢¿ É ·�¶$·;¿ Å
Ñ	¼	¶$³¢¼	Ðº³¢½Ë³ Å Êt¾�À(´�¶W¾Hµ7¿ºÃ¯È4¾ Å ³¢¾H¿�¸�;E³ËÈ3³¢½¢¼	¶$½¢Ê�Ì ÅWÉ ·�Ê�¼	¶W·4¿S¾ Å ³¢¿ Å ·;¿7ÃS·;Ã Å ¾pÐ!¾Hµ7¿7Ã�´�¶W¾Hµ7¿7Ã�È4¾ Å ³9¾H¿�³¢¿
ÅWÉ · ÄWÅ ¶W¾H¿S´�· Ä�Å u!¾ ÄWÄ ³9Ðº½9·4ÜU·�¸J´S¸9ÌºÀ�¼�µ7½ Å ¿S¾�¶�È3¼�½ Ý Ã7³9¶W·;» Å ³¢¾H¿p¾�À Ä$É ¼pª<³Ë¿S´S¸

;<·;³ Ä È3³¢» Ä ¾HµS¶$»N· Å Ê<u!· Ä ¼	¶W·4»�½¢¼ ÄWÄ ³ Ç ·;Ã�Ðº¼ Ä ·;Ã¯¾H¿ ÅWÉ ·4È3¼#©S³¢È�µ7È È3¼	´H¿7³ Å µ7Ã7·�Ì��TÌ�¼�¿7Ã ÅWÉ · Ä ½¢³9u
¶$¼ Å ·�ÌU;¶¾[ÌS¾H¿ ÅWÉ ·�À�¼�µ7½ Å ¸ Þ Ê<u|·k> Ä ¾HµS¶�»N· Ä ¼	¶W·�À�¼�µ7½ ÅWÄmÅWÉ ¼ ÅXÉ ¼;Ñ�·�¼3È3¾HÈ4·;¿ Å È*¼	´H¿7³ Å µ7ÃS·�u!¾ Å ·;¿ Å ³¢¼�½
¾�À�� � � Ø!�ýÂ¯¼�¿7Ã�¼ Ä ½¢³9u�¶$¼ Å ·â;N¾G·;�<µ7¼�½ Å ¾�´�¶W·;¼ Å ·�¶ ÅWÉ ¼�¿ × ¤]¤" ª �$# ¸ Þ É · Ä · Å Ê<u!· Ä ¾�ÀIÀ�¼�µ7½ ÅWÄ ¼	¶W·
»N¾H¿ Ä ³ËÃS·�¶W·;Ã Å ¾OÐ!·�¼�» Å ³9Ñ�·3¼�¿ºÃ�»�¼	uº¼	Ðº½9·Z¾�À]uº¶W¾<Ãºµ7»�³¢¿S´t½¢¼	¶W´�·4È3¼	´H¿7³ Å µºÃS·1·�Ñ�·;¿ ÅWÄ ¸4��¾ ÄWÅ[Ä ·�´HÈ4·;¿ ÅWÄ
¾�À ÅWÉ ·½;E¼�¿°>�¿ºÃS¶W·;¼ Ä À�¼�µ7½ Å ¼	¶W·3»�½¢¼ ÄWÄ ³ Ç ·;Ã�¼ Ä ¼ Þ Ê<u!·�>dÀU¼�µº½ Å ¸ Þ Ê-u!·S¬ Ä ¾HµS¶�»N· Ä ¼	¶W·4ÀU¼�µº½ ÅWÄ#ÅWÉ ¼ Å
É ¼�Ñ�·#¼1È4¾HÈ4·;¿ Å È3¼	´H¿7³ Å µ7ÃS·^u!¾ Å ·;¿ Å ³¢¼�½7¾�À²� ½9· ÄWÄ]ÅWÉ ¼�¿?Ù<¸R×1¼�¿7Ã?¼ Ä ½¢³¢u4¶$¼ Å ·k;¶¾�½9· Ä$Ä(ÅWÉ ¼�¿*¾�¶]·;�<µ7¼�½
Å ¾�Á ¤]¤"�ª �%# ¸ Þ É · Ä · Å Ê-u!· Ä ¾�À]À�¼�µ7½ ÅWÄ ¼	¶$·3»N¾H¿ Ä ³¢ÃS·�¶$·;Ã Å ¾OÐ!· Ä µSÆ*»�³¢·;¿ Å ½9Ê¯³¢¿7¼�» Å ³9Ñ�·3¼�¿7Ã�¿S¾ Å »�¼	uÒ¼	Ðº½9·
¾�À²u7¶$¾<Ã7µº»�³¢¿S´[½¢¼	¶W´�·�È3¼	´H¿7³ Å µ7ÃS·X·�Ñ�·;¿ ÅWÄIÄ µ7» É*ÅWÉ ¼ Å u!¾ Å ·;¿ Å ³¢¼�½Ò¿7·;¼	¶�Î Ä ¾HµS¶$»N·#´�¶W¾Hµ7¿ºÃ ÄWÉ ¼pª<³¢¿7´�·N�!·;» ÅWÄ
»�¼�¿�Ð!·?³9´H¿S¾�¶$·;Ã�¸¯��¾ Ä�Å À�¼�µ7½ ÅWÄ ¾Hµ ÅWÄ ³ËÃS·3¾�ÀB¬m¼�½Ë³9À�¾�¶�¿7³¢¼O¼	¶W·t¾�À Þ Ê-u!·�¬�¸ Þ Ê-u!·½8 Ä ¾HµS¶$»N· Ä ¼	¶W·p¼�½¢½
À�¼�µ7½ ÅWÄ�ÅWÉ ¼ Å ¼	¶$·1¿S¾ Å ·;³ ÅWÉ ·�¶ Þ Ê<u!· > ¾�¶ Þ Ê-u!·L¬#Ì!¼�¿7Ã¯³¢¿7»�½¢µ7Ã7·�È4¾ Ä�Å ¾�À ÅWÉ ·�À�¼�µ7½ ÅWÄ ³¢¿¬m¼�½¢³9ÀU¾�¶$¿7³¢¼E¸
�¯¼	´H¿7³ Å µ7ÃS·¯¼�¿7Ã Ä ½Ë³9uq¶$¼ Å ·¯³Ë¿SÀ�¾�¶�È3¼ Å ³9¾H¿qÀU¾�¶*À�¼�µ7½ ÅWÄ È3¼;ÊqÐ!·�¾�Ð Å ¼�³Ë¿S·;Ã°ÀU¶W¾HÈ ÅWÉ ·Ó7�; Û ; ¾�¶ ÅWÉ ·
¬m¼�½¢³¢À�¾�¶$¿º³¢¼ Û ·�¾H½9¾�´H³¢»�¼�½�;EµS¶$Ñ�·�ÊOÜ3¬ Û ; Ý ¸�47¾�¶l·�©S¼�È4uº½¢·�Ì-¼1¶W·;»N·;¿ Å »N¾HÈ4uº³¢½Ë¼ Å ³9¾H¿3¾�À²Ã7¼ Å ¼�¾H¿?¼�½Ë½7À�¼�µ7½ ÅWÄ
³¢¿ ÅWÉ ·k¯�· ÄWÅ ·�¶$¿Ó7k; É ¼ Ä Ð!·�·;¿OÈ3¼�Ã7·[Ð-Ê ÅWÉ · 7k; Û ;p¼ Ä ¼4uº¼	¶ Å ¾�ÀF5(¶W¾.Ï�·;» Å ÖHØ-Ìº¼*¿7¼ Å ³9¾H¿7¼�½ Ä ·;³ Ä È3³¢»
É ¼	�;¼	¶$Ã�È3¼	u7uº³¢¿7´�uº¶W¾.Ïw·;» Å�Ó Á�× Õ ¸
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ÉFÊsË�Ê'& Ü�Ñ$êbØ ç½ÎUêpØuÙ�Ô�ÕnÑ)(¶ÎõêóÑ)Ô=Ú
ß²¾E»�¼�½H´�·�¾H½¢¾�´�Ê[¼�¿7Ã Ä ¾H³¢½�» É ¼	¶$¼�» Å ·�¶$³ Ä�Å ³¢» Ä ³Ë¿ Á µS·;¿7»N· ÅWÉ ·]´�¶W¾Hµ7¿7Ã[È3¾ Å ³9¾H¿ Ä ¼ Å ¼ Ä ³ Å ·�¸ Þ É · Ä ³9´H¿º³ Ç »�¼�¿7»N·
¾�À ÅWÉ ³ Ä ³¢¿ Á µS·;¿7»N·[Ñ	¼	¶$³9· Ä ÀU¶W¾HÈ�· Ä$Ä ·;¿ Å ³Ë¼�½¢½9Ê�¿7³¢½ Å ¾tÑ�·�¶$Ê�½¢¼	¶W´�·�¸�:�¼ Å ¼?ÀU¶W¾HÈ ÅWÉ · Ô Ö�Û�×O��·�©S³¢»N¾â¬m³ Å Ê
·;¼	¶ ÅWÉ �<µ7¼pª�·I¼�¿7Ã ÅWÉ · Ô Ö�Û�Ö�ß²¾HÈ3¼B5(¶$³¢· Å ¼X·;¼	¶ ÅWÉ �-µ7¼pª�· ÄWÉ ¾�r ÅWÉ ¼ Å�ÅWÉ ·mÈ4¾ Å ³9¾H¿ Ä »�¼�¿�Ð|· Ä ³9´H¿º³ Ç »�¼�¿ Å ½9Ê
¼�È4uº½Ë³ Ç ·;ÃpÀU¾�¶ Ä ¾�À ÅXÄ ¾H³¢½ Ä ³ Å · Ä ¼�¿ºÃ�È4¾EÃS·�¶$¼ Å ·1¼�»�»N·;½¢·�¶$¼ Å ³9¾H¿ Ä ¸ Þ É ·[½¢¼	¶W´�· Ä�Å ¼�È4uº½¢³ Ç »�¼ Å ³9¾H¿ Å Ê<uº³¢»�¼�½¢½¢Ê
¾E»�»�µS¶ Ä ¼ Å�ÅWÉ ·]¿7¼ Å µS¶�¼�½	u|·�¶�³9¾<Ã�¾�À ÅWÉ · Ä ¾�À ÅcÄ ¾H³¢½HÃS·�u!¾ Ä ³ Å ¸+4S¾�¶c·�©S¼�È4uº½9·�Ì	³¢¿ ÅWÉ ·l��·�©S³¢»N¾B¬m³ Å Ê ÄWÉ ¼pªE³¢¿S´SÌ
ÅWÉ ·�¶$¾<»�ª ¼�»�»N·;½¢·�¶$¼ Å ³9¾H¿�rl¼ Ä ¼�È4uº½¢³ Ç ·;ÃBÀU¾HµS¶ Å ³ËÈ4· Ä Ð<Ê ÅWÉ · Ä ¾�À Å »�½¢¼;Ê°Ã7·�u|¾ Ä ³ Å ¼ Å Þ ��Â9í#î.ï�ð#ñ�ò�í
r É ³Ë½9· ÅWÉ · Ä u!·;» Å ¶$¼�½�¼�È4uº½¢³ Å µ7ÃS·�¼ Å ¼	u7u7¶$¾.©S³¢È3¼ Å ·;½9Ê Þ ��Á½í#î.ï�ð#ñ�ò�í3³¢¿7Ã7³¢»�¼ Å ·;Ã¯¼�¿�¼�È4uº½¢³ Ç »�¼ Å ³9¾H¿�¾�À
Ô ×5ÎFÁ	Â Å ³¢È4· ÄIÅWÉ ·1¶W¾E»gªO¼�»�»N·;½9·�¶$¼ Å ³9¾H¿²¸À:�¼ Å ¼?À�¶W¾HÈ ÅWÉ ·�ß²¾HÈ*¼»5(¶$³¢· Å ¼4·;¼	¶ ÅWÉ �<µ7¼pª�·1¼�½ Ä ¾*³¢¿7Ãº³¢»�¼ Å ·[¼�¿
¼�È4uº½Ë³ Ç »�¼ Å ³9¾H¿p¼ Å ½9¾H¿S´	Î/u!·�¶$³¢¾<Ã Ä u!·;» Å ¶$¼�½�¼�È4uº½Ë³ Å µ7ÃS· Ä ¾�À�Í5ÎFÙ Å ³¢È4· Ä ÌS¼�¿7Ã ÅWÉ ·[½Ë¼	¶W´�· Ä�Å ¼�È4uº½Ë³ Ç »�¼ Å ³9¾H¿
¾E»�»�µS¶W¶W·;ÃB¼ Å1ÅWÉ ·t¿7¼ Å µS¶$¼�½(u|·�¶�³9¾<Ã�¾�À ÅWÉ · Ä ¾H³Ë½(ÃS·�u!¾ Ä ³ Å ¸6Ã�¾�rl·�Ñ�·�¶;Ì(¼ Å�ÄWÅ ¶W¾H¿S´�·�¶Z½9·�Ñ�·;½ Ä ¾�ÀI´�¶$¾Hµ7¿7Ã
ÄWÉ ¼pªE³¢¿S´SÌ ÅWÉ ·�·;¼	¶ ÅWÉ �<µ7¼pª�·[È4¾ Å ³¢¾H¿ Ä ¼	¶W·�¼ Å�Å ·;¿-µº¼ Å ·;Ã�¼ ÄmÅWÉ ·�Ê*uº¶W¾�uº¼	´H¼ Å · ÅWÉ ¶W¾Hµ7´ É ¼ Ä ¾�À ÅIÄ ¾H³¢½|½¢¼�Ê�·�¶
¼ Ä^ÅWÉ · Ä�Å ¶W·;¿S´ ÅWÉ ¾�À ÅWÉ · Ä ¾H³¢½�³ Ä ·�©S»N·�·;ÃS·;Ã�¼�¿ºÃ ÅWÉ · Ä ¾H³Ë½!Ð|· É ¼;Ñ�· Ä ³Ë¿O¼ É ³9´ É ½¢Ê*¿S¾H¿7½¢³Ë¿S·;¼	¶IÈ3¼�¿7¿S·�¶;¸

> Ä3ÅWÉ ·O´�¶$¾Hµ7¿7Ã°È4¾ Å ³¢¾H¿qu7¶W¾�uº¼	´H¼ Å · Ä ÀU¶W¾HÈ ¶W¾E»gª ÅWÉ ¶W¾Hµ7´ ÉqÅWÉ ·�¾5Ñ�·�¶$½9ÊE³¢¿S´ Ä ¾H³¢½IÈ3·;Ã7³¢µ7ÈOÌ ÅWÉ ·
¶W¾E»gªOÈ4¾ Å ³9¾H¿�³ Ä ¼�È4uº½Ë³ Ç ·;Ãp¾�¶X¼ Å�Å ·;¿<µ7¼ Å ·;Ã�¼ Ä Ã7³ Ä »�µ ÄWÄ ·;Ãp¼	Ð!¾�Ñ�·�¸m±�¾H¿EÎ É ¾HÈ4¾�´�·;¿S·�¾Hµ Ä ½¢¼�Ê�·�¶W·;Ã Ä ³ Å · Ä
rX³ ÅWÉ ¼ Ä ¾�À Å ½¢¼;Ê�·�¶mÐ!· Å rl·�·;¿*¶$¾<»�ª*¼�¿7Ã ÅWÉ · Ä�Å ³9�|·�¶ Ä ¾H³¢½ Ä »N¾HÈ4uº½¢³¢»�¼ Å · ÅWÉ ·�u7¶W¾�Ðº½9·;È�¸ Þ É ·Xuº¼	¶$¼�È3· Å ·�¶ Ä
¿S·;»N· ÄWÄ ¼	¶WÊ Å ¾�» É ¼	¶$¼�» Å ·�¶$³9��· ÅWÉ · Ä ³ Å ·]¼�¿7Ã�Ã7· Å ·�¶$È3³¢¿S·(¼�¿º¼�½9Ê Å ³Ë»�¼�½¢½9Ê ÅWÉ ·P¼�È4uº½Ë³ Ç »�¼ Å ³9¾H¿�¾�¶�¼ Å�Å ·;¿-µ7¼ Å ³¢¾H¿
¼�¿7ÃtÀU¶W·;�-µ7·;¿7»NÊ3È4¾EÃ7³ Ç »�¼ Å ³9¾H¿t¼	¶W· ÅWÉ · ÅWÉ ³¢»�ª<¿S· Ä$Ä ¾�À ÅWÉ · Ä ¾�À Å ¼�¿7Ã Ä�Å ³ � Ä ¾H³¢½|½¢¼;Ê�·�¶ Ä Ì ÅWÉ · Ä$É ·;¼	¶mrl¼�Ñ�·
Ñ�·;½9¾E»�³ Å ³9· Ä ¾�À ÅWÉ ·�¶W¾E»gª�¼�¿7Ã Ä ¾H³¢½�½¢¼;Ê�·�¶ Ä Ì ÅWÉ · Ä ¾H³Ë½+*5¶W¾E»gª�³¢È3u|·;Ãº¼�¿7»N·[¶$¼ Å ³9¾�ÜUr É ³¢» É ³ Ä ¼?ÀUµº¿7» Å ³9¾H¿�¾�À
ÅWÉ · Ä$É ·;¼	¶�rm¼;Ñ�·tÑ�·;½9¾E»�³ Å Ê Ý Ì ÅWÉ ·*½¢¼�Ê�·�¶$³¢¿S´�¼�¿ºÃ�u7¶W¾�u!·�¶ Å ³9· Ä ¾�À ÅWÉ · Ä ¾H³¢½�½Ë¼;Ê�·�¶ Ä ³¢¿7»�½¢µºÃ7³¢¿S´pÈ4¾EÃ7µ7½¢µ Ä
¼�¿7Ã¯Ã7¼�È4uº³¢¿7´4u7¶W¾�u!·�¶ Å ³9· Ä ¸ Þ É ·�³ËÈ4u!·;Ã7¼�¿7»N·[»N¾H¿ Å ¶$¼ Ä�Å È1µ ÄWÅ »N¾H¿ Ä ³¢Ã7·�¶ ÅWÉ ·1r É ¾H½9· Ä ¾H³Ë½�u7¶W¾ Ç ½¢·�¼�¿7Ã
ÅWÉ µ Ä Ð!¾ ÅWÉ�ÅWÉ · Ä ¾�À Å ¼�¿ºÃ Ä�Å ³9� Ä ¾H³¢½X½¢¼�Ê�·�¶ Ä uº½¢¼;Ê°¼T¶W¾H½9·�³Ë¿�ÃS· Å ·�¶$È*³¢¿7³¢¿S´ ÅWÉ ·¯Ã7¼�È4uÒ³¢¿S´�¼�¿7Ã ÅWÉ ·
¼�È4uº½Ë³ Ç »�¼ Å ³9¾H¿®ÜU¾�¶*¼ Å�Å ·;¿<µ7¼ Å ³9¾H¿ Ý ¸ Þ É ·�È3¼#©S³¢È�µ7È ¼�È4uº½¢³ Ç »�¼ Å ³9¾H¿�´�·;¿S·�¶$¼�½¢½¢ÊT¾E»�»�µS¶ Ä ¼ Å ¾�¶?»�½9¾ Ä ·
Å ¾ ÅWÉ ·¯¿7¼ Å µS¶$¼�½IÀU¶W·;�<µS·;¿7»NÊ ¾�À ÅWÉ · Ä ¾H³¢½XÃS·�u!¾ Ä ³ Å Ì]ÐÒµ Å È3¼;Êq¾E»�»�µS¶*¼ Å?ÅWÉ ·�¿7¼ Å µ7¶$¼�½IÀU¶W·;�-µ7·;¿7»NÊB¾�À
ÅWÉ · Ä ¾�À Å ½¢¼�Ê�·�¶;Ì ÅWÉ ·�¿7¼ Å µS¶$¼�½mÀU¶W·;�<µS·;¿7»NÊB¾�À ÅWÉ ·Or É ¾H½9· Ä ¾H³¢½IÃ7·�u|¾ Ä ³ Å Ì(¾�¶ Ä ¾HÈ3·�¾ ÅWÉ ·�¶3ÀU¶W·;�<µS·;¿7»NÊ�¸
�w¿�¼�½Ë½�»�¼ Ä · Ä Ì ÅWÉ · ÄWÉ ·;¼	¶�rl¼�Ñ�·3Ñ�·;½9¾E»�³ Å Ê�¾�À ÅWÉ ·4¶$¾<»�ª¯¼�¿7Ã ÅWÉ · Ä ¾H³Ë½�Ã7·�u|¾ Ä ³ Å#É ¼ Ä ¼OÃS¾HÈ3³¢¿7¼�¿ Å ¶W¾H½9·�¸
Ã�·;¿7»N·�Ì ÅWÉ ·4»N¾EÃS·4» É ¼	¶$¼�» Å ·�¶�³9��· Ä�ÅWÉ · Ä ³ Å ·Zu7¶�³¢È3¼	¶$³¢½¢Ê?Ð<Ê ÅWÉ · ÄWÉ ·;¼	¶�rl¼�Ñ�·4Ñ�·;½9¾<»�³ Å Ê�¸��w¿ ÄWÉ ¼�½¢½¢¾�r ¾�¶
È4¾EÃS·�¶$¼ Å · Ä ¾H³Ë½�Ã7·�u ÅWÉ�Ä ³ Å · Ä Ì�r É ·�¶W· ÅWÉ · Ä ¾H³¢½�ÃS·�u ÅWÉ ³ Ä ½9· ÄWÄ#ÅWÉ ¼�¿�Í	Â�ÈOÌ ÅWÉ ·Z·;¿ Å ³9¶$· Ä ¾H³¢½�ÃS·�u!¾ Ä ³ Å ³ Ä
³¢È4u!¾�¶ Å ¼�¿ Å]Å ¾ ÅWÉ ·�¾5Ñ�·�¶$¼�½¢½!¶W· Ä u!¾H¿ Ä ·�¸��w¿tÃS·�·�u Ä ¾H³¢½�ÜU´�¶W·;¼ Å ·�¶ ÅWÉ ¼�¿OÍ	Â�È ÝlÄ ³ Å · ÄlÉ ¼;ÑE³¢¿S´ ÅWÉ ³¢»gª�ÜKÍ�×	È Ý
Ä ¾�À Å ÎaÈ4·;Ã7³¢µºÈ Ä�Å ³ ��»�½¢¼�Ê Ä Ì<¾�¶ É ³9´ É ½9Ê�uº½¢¼ Ä�Å ³Ë»m¾�¶]¾�¶W´H¼�¿7³Ë»X»�½¢¼�Ê Ä ¼�¿7Ã3u!·;¼ ÅWÄ ¾�À²¼�¿�Ê ÅWÉ ³¢»�ª<¿7· ÄWÄ Ì-»�¼�¿º¿S¾ Å
Ð!·4» É ¼	¶$¼�» Å ·�¶�³9��·;Ã�³¢¿ ÅWÉ ³ Ä È*¼�¿7¿S·�¶�¼�¿7Ã�È�µ Ä�Å Ð!·�·�Ñ	¼�½¢µ7¼ Å ·;Ã�¾H¿�¼ Ä ³ Å ·NÎ Ä u!·;»�³ Ç »1Ðº¼ Ä ³ Ä ¸�;E³ËÈ3³¢½¢¼	¶$½¢Ê�Ì
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Ä ³ Å · Ä�É ¼�Ñ<³Ë¿S´#½Ë³¢�-µ7· Ç ¼	Ðº½9· Ä ¾H³¢½ Ä Ì	·�¸J´S¸9Ì-½¢¾-¾ Ä · Ä ¼�¿7Ã Ä Ì	¾�¶ É ³9´ É ½9Ê Ä ·;¿ Ä ³ Å ³9Ñ�· Ä ¾H³¢½ Ä�ÅWÉ ¼ Å È3¼�Ê�½9¾ Ä · Ä�Å ¶$·;¿S´ ÅWÉ
Ã7µS¶�³¢¿S´Z¼�¿O·;¼	¶ ÅWÉ �<µ7¼pª�·�Ìº·�¸J´S¸9ÌÒÐº¼;ÊOÈ�µ7Ã Ä ÌSÈ�µ Ä�Å Ð!·�·�Ñ	¼�½¢µ7¼ Å ·;Ã�¾H¿�¼ Ä ³ Å ·NÎ Ä u!·;»�³ Ç »�ÐÒ¼ Ä ³ Ä ¸
Þ É ·1»N¾EÃS·1» É ¼	¶$¼�» Å ·�¶$³9��· Ä�Ä ¾H³¢½²u7¶$¾ Ç ½9· Ä ³Ë¿ Å ¾ Ä ³x©�»�¼ Å ·�´�¾�¶$³9· Ä�,.-�ÅWÉ ¶$¾HµS´ É/,.0 ¸ ,.- »N¾�¶W¶$· Ä u!¾H¿7Ã Ä

Å ¾ É ¼	¶$Ã�¶W¾E»gª Ä ³ Å · Ä ÜUrX³ ÅWÉ�Ä$É ·;¼	¶�rl¼�Ñ�·3Ñ�·;½9¾E»�³ Å Ê�Ì2143�� Ô ×	Â�Â ¤3 ª65 Ý Ì ,87"Å ¾p¶W¾<»�ª Ä ³ Å · Ä Ü/Ø	Ù	Â9�1:3�9
Ô ×	Â�Â ¤3 ª65 Ý Ì ,8;®Å ¾�Ñ�·�¶WÊ�ÃS·;¿ Ä · Ä ¾H³¢½l¼�¿7Ã Ä ¾�À Å ¶W¾<»�ª Ä ³ Å · Ä ÜKÍ�Ù	Â<9=1 3 9�Ø	Ù	Â ¤3 ª65 Ý Ì ,8> Å ¾ Ä�Å ³ � Ä ¾H³¢½
Ä ³ Å · Ä Ü Ô Û	Â<9?1 3 9íÍ�Ù	Â ¤3 ª@5 Ý Ì ,.A_Å ¾ Ä ¾�À ÅZÄ ¾H³¢½ Ä ³ Å · Ä ÜB1 3 9 Ô Û	Â ¤3 ª@5 Ý Ì]¼�¿ºÃ , 0 Å ¾ Ä ¾H³¢½ Ä ¶W·;�-µº³9¶$³¢¿S´
Ä ³ Å ·NÎ Ä u|·;»�³ Ç »�·�Ñ.¼�½Ëµ7¼ Å ³9¾H¿�¸Z;<¾H³¢½!u7¶W¾ Ç ½9· Å Ê<u!·�Ì ,.- Ü É ¼	¶$ÃO¶W¾E»gª Ý ³ Ä ¼	u7u7¶W¾�uº¶$³¢¼ Å ·�ÀU¾�¶�»�½¢¼ ÄWÄ ³ Ç »�¼ Å ³9¾H¿O¾�À
Ä ³ Å · Ä ³¢¿ ÅWÉ ·[·;¼ Ä�Å ·�¶�¿Ó7#¿7³ Å ·;ÃÓ; Å ¼ Å · Ä ¾H¿7½9Ê�¸

ÉFÊsË�Ê+C ÜFØuÑ)ÏpÝÞÑ)ß!ç½ÔFØ¶èÞß¶Ñ)ØuÚ+êóÏ�ë�D � ÎÐÚáãED �
;<·;³ Ä È3³¢»*»N¾<·�Æ*»�³9·;¿ ÅWÄ ÌGFH�O¼�¿7Ã�FI�HÌ]¼	¶W·Oµ Ä ·;Ã Å ¾�»N¾H¿ Ä�Å ¶�µ7» ÅZÅWÉ ·OÃS· Ä ³9´H¿�¶W· Ä u!¾H¿ Ä · Ä u!·;» Å ¶$µºÈOÌJFH�
»N¾�¶W¶W· Ä u|¾H¿ºÃ Ä[Å ¾ ÅWÉ ·?Ú^5¨> ¼�¿7ÃKFI�p»N¾�¶W¶W· Ä u|¾H¿ºÃ Ä[Å ¾ ÅWÉ ·*Ñ	¼�½¢µS·?¾�À ÅWÉ ·p¼�»�»N·;½9·�¶$¼ Å ³9¾H¿�¶W· Ä u!¾H¿ Ä ·*¼ Å
¼ ÄWÅ ¶$µ7» Å µS¶W·4u!·�¶$³¢¾<Ã�¾�À Ô ¸ýÂí�î'ï�ð#ñ�òº¸ Þ É ·�Ê�¼	¶W·t¼�½ Ä ¾�µ Ä ·;Ã Å ¾¯Ã7· Å ·�¶$È3³¢¿S· ÅWÉ · Ä�Å ¼ Å ³¢»?ÃS· Ä ³9´H¿�Ðº¼ Ä ·
ÄWÉ ·;¼	¶�¸ Þ É · Ä ·4»N¾-·�Æ?»�³9·;¿ ÅWÄ ÃS·�u!·;¿7Ã�¾H¿ ÅWÉ · Ä ¾H³Ë½�uº¶W¾ Ç ½9· Å Ê<u!·�Ì ÅWÉ · Ä ·;³ Ä È3³¢»���¾H¿S·4À�¼�» Å ¾�¶;Ì�¼�¿7Ã ÅWÉ ·
¿S·;¼	¶�Î Ä ¾HµS¶$»N·�À�¼�» Å ¾�¶ Ä Ì.���1¼�¿7Ã����¸<47¾�¶ Ä ¾H³Ë½�u7¶W¾ Ç ½¢· Å Ê<u|·�Ì ,87 Ì8FH�1¼�¿7Ã/FI��¼	¶W·1·;�-µº³9Ñ.¼�½¢·;¿ Å^Å ¾ ÅWÉ ·
Ä ·;³ Ä È3³¢»4��¾H¿S·?ÀU¼�» Å ¾�¶�Ì^ô[Ì�·�©S»N·�u Å ³Ë¿ ÅWÉ ·?»�¼ Ä ·?¾�À Ä ·;³ Ä È3³¢»4��¾H¿7·*à�r É ·�¶W· ÅWÉ ·�Ê�¼	¶W·*·;�<µ7³9Ñ	¼�½9·;¿ Å[Å ¾
ô ����¼�¿7Ãô�����Ìº¶$· Ä u!·;» Å ³9Ñ�·;½9Ê�¸Z4S¾�¶ Ä ¾H³¢½ Å Ê-u!· ÄL, ; ÅWÉ ¶W¾HµS´ ÉM, A Ì.FH��¼�¿7ÃMFI�1¼	¶W·�¼�È4uº½¢³ Ç ·;Ãpr É ³¢½9·
ÀU¾�¶ Ä ¾H³¢½ Å Ê-u!·�Ì ,.- Ì ÅWÉ ·�ÊO¼	¶W·[¼ Å�Å ·;¿-µº¼ Å ·;Ã�r É ·;¿O»N¾HÈ4uº¼	¶W·;Ã Å ¾ Ä ¾H³¢½ Å Ê<u!·�Ì ,87 ¸À;E·;³ Ä È3³¢»#»N¾<·�Æ*»�³9·;¿ ÅWÄ
¼	¶W·�¿S¾ Å u7¶$¾�ÑE³¢ÃS·;Ã?À�¾�¶ Ä ¾H³Ë½Òuº¶W¾ Ç ½9· Å Ê<u|·�Ì ,80 Ì7¼�¿7ÃpÈ�µ Ä�Å Ð!·#Ã7· Å ·�¶$È3³¢¿S·;ÃtÐ<Ê?¼ Ä ³ Å ·NÎ Ä u|·;»�³ Ç » É ¼	�;¼	¶$Ã
¼�¿7¼�½9Ê Ä ³ Ä ¸

ÉFÊsË�Ê+N OÓß¶ß¶ûJ�áÎÐÚáß�ÿýç½ÎUêbØ¤Ù�Ô�ÕnÑ)ØuÏ

4S¾�¶�uºµ7¶Wu!¾ Ä · Ä ¾�ÀP·;¼	¶ ÅWÉ �<µ7¼pª�·NÎ/¶W· Ä ³ Ä�Å ¼�¿ Å ¼�¿7Ã�rX³Ë¿7ÃEÎ/¶W· Ä ³ Ä�Å ¼�¿ Å ÃS· Ä ³9´H¿²Ì ÄWÅ ¶$µ7» Å µS¶W· Ä ¼	¶W·4»�¼ Å ·�´�¾�¶$³9��·;Ã
³¢¿ Å ¾q¾H¿S·�¾�À Ç Ñ�·�¾<»�»�µ7uº¼�¿7»NÊ »�¼ Å ·�´�¾�¶$³9· Ä ¸�ÚP¼�» É »�¼ Å ·�´�¾�¶WÊ ³ Ä ¼ ÄWÄ ³¢´H¿S·;Ã®¼ Ä ·;³ Ä È*³¢»�³¢È4u!¾�¶ Å ¼�¿7»N·
À�¼�» Å ¾�¶;ÌIPºÌ]¼�¿7Ã ¼�r�³¢¿7Ã�³¢È4u!¾�¶ Å ¼�¿7»N·tÀU¼�» Å ¾�¶�ÌJPRQ]Ì]³Ë¿B¼�Ã7Ãº³ Å ³9¾H¿ Å ¾ Ä u|·;»�³Ë¼�½]¶W·;�<µ7³9¶$·;È4·;¿ ÅWÄ�Ä µ7» É ¼ Ä
³¢¿7Ã7·�u|·;¿ºÃS·;¿ Å ÃS· Ä ³9´H¿t¶W·�ÑE³9·�r®¼�¿7Ãp¼�¿O¼	u7u7¶$¾�u7¶$³¢¼ Å ·#u7¶W¾�´�¶$¼�Èí¾�À Å · Ä�Å ³¢¿S´4¼�¿7Ãp³¢¿ Ä u!·;» Å ³9¾H¿�ÌE¼�¿7Ãp»N¾H¿EÎ
Ä�Å ¶$µº» Å ³9¾H¿3¾�Ð Ä ·�¶WÑ.¼ Å ³¢¾H¿�¸ Þ É ·�PZ¼�¿7Ã�P Q À�¼�» Å ¾�¶ Ä ¼	¶W·�µ Ä ·;Ã Å ¾ Ä »�¼�½9·�µ7u ÅWÉ ·#ÃS· Ä ³9´H¿4ÐÒ¼ Ä · ÄWÉ ·;¼	¶;¸ Þ É ·
Ç Ñ�·�¾E»�»�µSuº¼�¿7»NÊp»�¼ Å ·�´�¾�¶$³9· Ä ³¢¿7»�½¢µ7Ã7·^· ÄWÄ ·;¿ Å ³¢¼�½!À�¼�»�³¢½¢³ Å ³9· Ä Ì É ¼	�;¼	¶�ÃS¾Hµ Ä À�¼�»�³¢½¢³ Å ³9· Ä Ì Ä u!·;»�³¢¼�½|¾E»�»�µSuº¼�¿7»NÊ
Ä�Å ¶$µº» Å µS¶W· Ä Ì Ä�Å ¼�¿7Ãº¼	¶$Ãp¾<»�»�µ7uº¼�¿7»NÊ Ä�Å ¶$µ7» Å µS¶$· Ä ¼�¿7ÃOÈ3³ Ä »N·;½Ë½¢¼�¿S·�¾Hµ ÄmÄ�Å ¶$µº» Å µS¶W· Ä ¸|>#½¢½ ÅWÉ · Ä�Å ¶$µº» Å µS¶W· Ä
Ä�Å µ7Ãº³9·;Ã�³¢¿ ÅWÉ ³ Ä rl¾�¶gª�À�¼�½¢½�µ7¿7ÃS·�¶?¬m¼ Å ·�´�¾�¶$Ê��@S Ü Ä�Å ¼�¿7Ã7¼	¶$Ã�¾E»�»�µSuº¼�¿º»NÊ Ä�Å ¶$µº» Å µS¶W· Ä rX³ ÅWÉ PT� Ô �ýÂ
¼�¿7ÃTPRQ�� Ô �ýÂ Ý ¸



Ô Â�Ø
ÉFÊsË�ÊVU ç³Ô=Ú�WÀÙ=û|ÕóÎUêóÑ3Ô+Ú�X×Ø4Y
û^Ñ3ÕóØõÝ ØõÚ=êóÏ[Z\XØ¤Ù=ûI]3Î¨ÕÓÎÐÚáã_^'ÕóÕóØuÙ=ûJ])ÎUÕ9Ü+êbÕnû^ß�êbûáÕóØuÏa`
�o¶W¶W·�´Hµ7½¢¼	¶�³ Å ³9· Ä ³¢¿p½9¾H¼�Ãpuº¼ ÅWÉ7Ä ¼�¿7Ãp³¢¿ Ä�Å ¶�µ7» Å µS¶$¼�½!»N¾H¿ Ç ´Hµ7¶$¼ Å ³9¾H¿O¼	¶W·�È3¼5Ï�¾�¶X»N¾H¿ Å ¶$³9Ðºµ Å ¾�¶ ÄPÅ ¾ ÄWÅ ¶$µ7» Î
Å µS¶$¼�½�Ã7¼�È*¼	´�·Z¼�¿ºÃ¯À�¼�³¢½¢µ7¶W·1Ã7µ7· Å ¾ Ä�Å ¶W¾H¿7´t·;¼	¶ ÅWÉ �-µº¼pª�·�´�¶$¾Hµ7¿7Ã�È4¾ Å ³9¾H¿ Ó Ù�× Õ ¸bS�·�¶ Å ³¢»�¼�½�¼�¿7Ã�uº½¢¼�¿
³9¶W¶$·�´Hµ7½¢¼	¶$³ Å ³¢· Ä »�¼�¿4¶$· Ä µ7½ Å ³¢¿Z½9¾H¼�Ã Ä ¼�¿ºÃ4ÃS·�À�¾�¶�È3¼ Å ³9¾H¿ Ä�Ä ³¢´H¿7³ Ç »�¼�¿ Å ½9Ê�Ã7³9�|·�¶W·;¿ Å À�¶$¾HÈ ÅWÉ ¾ Ä ·X¼ ÄWÄ µ7È4·;Ã
Ð<Ê3·;�-µº³9Ñ.¼�½¢·;¿ ÅlÄ�Å ¼ Å ³¢»#ÃS· Ä ³9´H¿?u7¶W¾E»N·;Ã7µS¶W· Ä u7¶W· Ä »N¶�³9Ð!·;Ã3Ð<Ê ÅWÉ ·#»N¾EÃS·�¸ Þ É ¾ Ä ·#Ãº³ Ä�Å ¶$³9ÐÒµ Å ³9¾H¿ Ä ¾�ÀcÈ*¼ ÄWÄ Ì
Ä�Å ³ ��¿S· ÄWÄ Ì|¾�¶ Ä�Å ¶$·;¿S´ ÅWÉ�ÅWÉ ¼ Å ¶W· Ä µ7½ Å ³¢¿�·;¼	¶ ÅWÉ �<µ7¼pª�·ZÀU¾�¶$»N· Ä ¼�¿7Ã4*5¾�¶[ÃS·�ÀU¾�¶$È3¼ Å ³¢¾H¿ Ä ¾5Ñ�·�¶ ÅWÉ · É ·;³9´ É-Å
¾�À ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W·�Ì(r É ³Ë» É ¼	¶W· Ä ³9´H¿º³ Ç »�¼�¿ Å ½9ÊTÃ7³ �!·�¶W·;¿ Å À�¶W¾HÈ ½Ë³¢¿S·;¼	¶$½9ÊTÑ.¼	¶WÊE³¢¿S´�Ã7³ ÄWÅ ¶$³9Ðºµ Å ³¢¾H¿ Ä Ì�¼	¶W·
ÃS· Ä ³¢´H¿7¼ Å ·;Ã ¼ Ä Ñ�·�¶ Å ³¢»�¼�½m³9¶W¶W·�´Hµº½¢¼	¶$³ Å ³9· Ä ¸ Þ É ¾ Ä ·tuÒ½¢¼�¿T¾�¶4Ã7³Ë¼	u É ¶$¼	´HÈ�» É ¼	¶�¼�» Å ·�¶$³ Ä�Å ³¢» ÄZÅWÉ ¼ Å ¶$· Ä µ7½ Å
³¢¿ Ä ³9´H¿7³ Ç »�¼�¿ Å ¼�È4¾Hµº¿ ÅWÄ ¾�À Å ¾�¶ Ä ³9¾H¿º¼�½²¶W· Ä u!¾H¿ Ä ·�ÌÒÃ7³¢¼	u É ¶$¼	´HÈ ÃS·�ÀU¾�¶$È3¼ Å ³¢¾H¿ Ä Ìº¾�¶�Ã7³¢¼	u É ¶$¼	´HÈ Ä�Å ¶$· ÄWÄ
»N¾H¿7»N·;¿ Å ¶$¼ Å ³9¾H¿ Ä ¼	¶W·�ÃS· Ä ³9´H¿7¼ Å ·;Ã�¼ Ä uº½Ë¼�¿°³9¶W¶W·�´Hµº½¢¼	¶$³ Å ³9· Ä ¸ Þ É ·�½¢¼�»�ªq¾�À�¼BÃ7³9¶W·;» Å uº¼ ÅWÉ ÀU¾�¶*ÀU¾�¶$»N·
Å ¶$¼�¿ Ä À�·�¶I³ Ä ¶W·�ÀU·�¶W¶W·;Ã Å ¾Z¼ Ä ¼�¿p³9¶$¶W·�´Hµ7½¢¼	¶$³ Å Ê4³¢¿?À�¾�¶$»N· Å ¶$¼�¿ Ä À�·�¶�ÌE¼�¿ºÃ?¼�¿t·�©S¼�È4uº½9·#rP¾Hµº½¢Ã*Ð!·#r É ·�¶W·�¼
½¢¼ Å ·�¶$¼�½ÒÀU¾�¶$»N·�¶W· Ä ³ Ä�Å ³Ë¿S´[·;½9·;È4·;¿ Å ³ Ä ¾	� Ä · Å ¾�¶IÃ7³ Ä »N¾H¿ Å ³¢¿<µS¾Hµ Ä ¸ Þ É ³ Ä »N¾H¿7Ã7³ Å ³¢¾H¿*»�¼�¿p»�¼�µ Ä ·�¼1»N¾H¿º»N·;¿EÎ
Å ¶$¼ Å ³9¾H¿�¾�À�³¢¿S·;½¢¼ Ä�Å ³Ë»�ÃS·;È3¼�¿7Ã�Ì7¼�¿ºÃ�»�¼�¿�¾E»�»�µS¶�·�Ñ�·;¿�r É ·;¿�¿S¾3³9¶W¶$·�´Hµ7½¢¼	¶$³ Å ³¢· Ä ³¢¿puº½¢¼�¿O¾�¶�·;½9·�Ñ	¼ Å ³9¾H¿
·�©S³ Ä�Å ¸O�w¿ Ä µ7» É »�¼ Ä · Ä Ì ÅWÉ ·�¬l¾HÈ*È4·;¿ Å ¼	¶$Ê Å ¾ ÅWÉ ·t»N¾<Ã7· Ó Ô × ÕmÄ µS´�´�· Ä�ÅWÄ1ÅWÉ ¼ Å�ÅWÉ ·?³9¶$¶W·�´Hµ7½¢¼	¶$³ Å ³9· Ä ¾�¶
Ã7³ Ä »N¾H¿ Å ³¢¿<µ7³ Å ³¢· Ä ¼�¿ºÃ�¶W· Ä µ7½ Å ³Ë¿S´t»N¾H¿º»N·;¿ Å ¶$¼ Å ³¢¾H¿ Ä ¾�Àm³¢¿S·;½Ë¼ Ä�Å ³¢»�Ð!· É ¼;ÑE³9¾�¶[È�µ Ä�Å ·;³ ÅWÉ ·�¶�Ð!·3»N¾�¶W¶$·;» Å ·;Ã
¾�¶ Ä�Å ¶W·;¿S´ ÅWÉ ·;¿S·;Ã�Ì<¾�¶ ÅWÉ ·Lc_Ñ.¼�½¢µ7·�Ü3;<·;» Å ³9¾H¿pÛ<¸RÁ<¸RÛ Ý È�µ Ä�Å Ð|·#ÃS·;»N¶W·;¼ Ä ·;Ã Å ¾�¶W· Á ·;» ÅlÅWÉ ·�½¢³¢È3³ Å ·;Ã?¼�¿7Ã
»N¾H¿7»N·;¿ Å ¶$¼ Å ·;Ã�¼�È3¾Hµ7¿ Å ¾�À#³¢¿S·;½¢¼ ÄWÅ ³¢»*Ð!· É ¼�Ñ<³¢¾�¶3³¢¿ ÅWÉ · Ä�Å ¶$µ7» Å µS¶�¼�½ Ä Ê ÄWÅ ·;ÈO¸æ4S¾�¶ Ä�Å ¶$µ7» Å µ7¶W· Ä rX³ ÅWÉ
uº½¢¼�¿p¾�¶�Ñ�·�¶ Å ³¢»�¼�½²³¢¶W¶W·�´Hµ7½¢¼	¶�³ Å ³9· Ä Ì ÅWÉ ·�»N¾EÃS·�³¢È3u|¾ Ä · Ä ¼4u!·;¿7¼�½ Å Êt¾�À�¼	Ð!¾Hµ Å[Ô�Ô öí¾H¿ ÅWÉ ·[ÃS· Ä ³9´H¿�Ðº¼ Ä ·
ÄWÉ ·;¼	¶�¸t�w¿�¼�Ã7Ãº³ Å ³9¾H¿�Ì ÅWÉ ·*»N¾EÃS·*¶W·;�<µ7³9¶$· Ä�ÅWÉ ·*µ Ä ·3¾�À^ÃSÊE¿7¼�È3³¢»4¼�¿7¼�½¢Ê Ä ³ Ä À�¾�¶�³9¶W¶W·�´Hµº½¢¼	¶ Ä�Å ¶$µº» Å µS¶W· Ä
Å ¼�½¢½9·�¶ ÅWÉ ¼�¿ Ô Ö<¸RÛd� rX³ ÅWÉ�ÅWÉ ·*ÃS· Ä ³9´H¿�À�¾�¶$»N· Ä�Ä »�¼�½9·;ÃTÃS¾�rX¿TÐ-Ê Ä »�¼�½Ë³¢¿S´ ÅWÉ ·*Ã7Ê<¿7¼�È*³¢»ZÐº¼ Ä · Ä$É ·;¼	¶
ÀU¶W¾HÈ ÅWÉ ·�¼�¿7¼�½9Ê Ä ³ Ä ¶W· Ä µ7½ ÅWÄ3Å ¾ Ô Â�Ânö ¾�À ÅWÉ · ÄWÅ ¼ Å ³¢»¯Ã7· Ä ³9´H¿qÐº¼ Ä · ÄWÉ ·;¼	¶�Ü3;<·;» Å ³9¾H¿ Û<¸RÁ<¸ Ô�Ô�Ý ¸��oÀ[¼
ÃSÊE¿7¼�È3³¢»Z¼�¿7¼�½¢Ê Ä ³ Ä u7¶W¾E»N·;Ã7µS¶W·4³ Ä ¼�Ã7¾�u Å ·;Ã�ÀU¾�¶1¼p¶W·�´Hµ7½Ë¼	¶ Ä�Å ¶$µ7» Å µ7¶W·�Ì ÅWÉ ·*Ã7Ê<¿7¼�È*³¢»�Ðº¼ Ä · ÄWÉ ·;¼	¶�³ Ä
¼�½¢½9¾5rP·;Ã Å ¾*Ð!· Ä »�¼�½9·;Ã¯Ã7¾�rX¿ Å ¾tÖ	Ânö�¾�À ÅWÉ · Ä�Å ¼ Å ³Ë»1ÃS· Ä ³9´H¿OÐº¼ Ä · ÄWÉ ·;¼	¶;¸ Þ É µ Ä Ì ÅWÉ ³ Ä »N¾H¿ Ä�Å ³ Å µ Å · Ä ¼
u!·;¿7¼�½ Å Ê?¾�À�¼	Ð!¾Hµ Å[Ô�Ô öí¾H¿ ÅWÉ ·[ÃS· Ä ³9´H¿p¾�À�³9¶$¶W·�´Hµ7½¢¼	¶ Ä�Å ¶$µº» Å µS¶W· Ä ¸
Þ É ·[»N¾<ÃS·1»�½¢¼ ÄWÄ ³ Ç · Ä Ñ�·�¶ Å ³¢»�¼�½ Ä�Å ¶�µ7» Å µS¶$¼�½�³9¶$¶W·�´Hµ7½¢¼	¶$³ Å ³9· Ä ³¢¿ Å ¾*× Å Ê<u|· Ä ¹

Ô ¸B; Å ³ �!¿7· ÄWÄ ³9¶W¶$·�´Hµ7½¢¼	¶$³ Å Ê�Ü Ä ¾�À Å#Ä�Å ¾�¶WÊ ÝIe > Ä ¾�À Å#Ä�Å ¾�¶WÊ�³ Ä ¾H¿7·1³¢¿Or É ³¢» É�ÅWÉ ·1½¢¼ Å ·�¶�¼�½ Ä�Å ³ ��¿S· ÄWÄ ³ Ä
½¢· ÄWÄ#ÅWÉ ¼�¿TØ.Ânö ¾�À ÅWÉ ¼ Å ³¢¿ ÅWÉ · Ä�Å ¾�¶WÊ�¼	Ð!¾�Ñ�·Z¾�¶[½9· ÄWÄ#ÅWÉ ¼�¿�Û	Ânö ¾�À ÅWÉ ·Z¼�Ñ�·�¶$¼	´�· Ä�Å ³9�!¿S· Ä$Ä ¾�À
ÅWÉ · ÅWÉ ¶W·�· Ä�Å ¾�¶�³9· Ä ¼	Ð!¾�Ñ�·�¸

Á<¸®¯�·;³¢´ É�Å Ü�È3¼ ÄWÄ Ý ³9¶$¶W·�´Hµ7½¢¼	¶$³ Å Ê e �¯¼ ÄWÄ ³9¶W¶$·�´Hµ7½¢¼	¶$³ Å Ê�³ Ä »N¾H¿ Ä ³¢ÃS·�¶W·;Ã Å ¾�·�©E³ ÄWÅ r É ·�¶$· ÅWÉ ·l·N�|·;» Å ³¢Ñ�·
È*¼ ÄWÄ ¾�À�¼�¿-Ê Ä�Å ¾�¶WÊ4³ Ä È4¾�¶$· ÅWÉ ¼�¿ Ô ×	Ânö ¾�À ÅWÉ ·^·N�!·;» Å ³9Ñ�·�È3¼ ÄWÄ ¾�À�¼�¿?¼�Ã.Ï�¼�»N·;¿ ÅPÄWÅ ¾�¶WÊ�¸|>"¶W¾-¾�À
ÅWÉ ¼ Å ³ Ä ½¢³¢´ É�Å ·�¶ ÅWÉ ¼�¿ ÅWÉ · Á ¾<¾�¶^Ð!·;½9¾�r ¿7·�·;Ã�¿S¾ Å Ð!·[»N¾H¿ Ä ³ËÃS·�¶W·;Ã�¸



Ô ÂHÛ
Í<¸fS�·�¶ Å ³¢»�¼�½c´�·�¾HÈ3· Å ¶$³¢»�³¢¶W¶W·�´Hµ7½¢¼	¶�³ Å Ê e S�·�¶ Å ³¢»�¼�½�´�·�¾HÈ4· Å ¶$³¢»1³9¶W¶W·�´Hµº½¢¼	¶$³ Å Ê?³ Ä »N¾H¿ Ä ³¢ÃS·�¶W·;Ã Å ¾*·�©S³ Ä�Å
r É ·�¶W· ÅWÉ · É ¾�¶$³¢��¾H¿ Å ¼�½^Ãº³¢È4·;¿ Ä ³¢¾H¿T¾�À ÅWÉ ·�½¢¼ Å ·�¶$¼�½9Î/À�¾�¶$»N·NÎ/¶$· Ä ³ Ä�Å ³¢¿7´ Ä Ê Ä�Å ·;È ³¢¿ ¼�¿�Ê Ä�Å ¾�¶WÊ ³ Ä
È3¾�¶W· ÅWÉ ¼�¿ Ô Í	Ânö¡¾�À ÅWÉ ¼ Å ³¢¿O¼�¿�¼�Ã	Ï�¼�»N·;¿ Å�Ä�Å ¾�¶$Ê�¸

àS¸^�w¿EÎ/uº½Ë¼�¿S·^Ã7³ Ä »N¾H¿ Å ³¢¿<µ7³ Å Ê�³¢¿3Ñ�·�¶ Å ³¢»�¼�½|½¢¼ Å ·�¶$¼�½ Î/ÀU¾�¶$»N·NÎ/¶W· Ä ³ Ä�Å ³¢¿S´[·;½¢·;È4·;¿ Åge >#¿*³¢¿SÎ/uº½¢¼�¿S·m¾	� Ä · Å ¾�À
ÅWÉ ·�½¢¼ Å ·�¶$¼�½ Îa½¢¾H¼�ÃEÎ/¶W· Ä ³ ÄWÅ ³¢¿S´Z·;½9·;È4·;¿ ÅWÄ ´�¶W·;¼ Å ·�¶ ÅWÉ ¼�¿ ÅWÉ ·1½9·;¿S´ ÅWÉ ¾�À ÅWÉ · Ä ·[·;½¢·;È4·;¿ ÅWÄ ¸

×<¸¿:�³ Ä »N¾H¿ Å ³¢¿<µ7³ Å Ê"³Ë¿®»�¼	uº¼�»�³ Å Ê ÜUrl·;¼pª Ä�Å ¾�¶WÊ Ýhe > rP·;¼pª Ä�Å ¾�¶WÊ ³ Ä ¾H¿S·B³¢¿ r É ³¢» É"ÅWÉ · Ä�Å ¾�¶WÊ
ÄWÅ ¶W·;¿S´ ÅWÉ ³ Ä ½9· ÄWÄ#ÅWÉ ¼�¿�Û	Ânö ¾�À ÅWÉ ¼ Å ³¢¿ ÅWÉ · Ä�Å ¾�¶$Ê¯¼	Ð!¾�Ñ�·�¸ Þ É · Ä�Å ¾�¶WÊ Ä�Å ¶W·;¿S´ ÅWÉ ³ Ä�ÅWÉ · Å ¾ Å ¼�½
ÄWÅ ¶W·;¿S´ ÅWÉ ¾�À7¼�½¢½ Ä ·;³ Ä È3³¢» Î/¶W· Ä ³ Ä�Å ³¢¿S´m·;½9·;È3·;¿ ÅWÄ�ÄWÉ ¼	¶$³Ë¿S´ ÅWÉ · ÄWÅ ¾�¶WÊ ÄWÉ ·;¼	¶�À�¾�¶ ÅWÉ ·PÃº³9¶W·;» Å ³9¾H¿[µº¿7ÃS·�¶
»N¾H¿ Ä ³¢ÃS·�¶$¼ Å ³¢¾H¿�¸
Þ É ·[»N¾<ÃS·1»�½¢¼ ÄWÄ ³ Ç · Ä uº½¢¼�¿ Ä�Å ¶$µº» Å µS¶$¼�½�³9¶W¶$·�´Hµ7½¢¼	¶$³ Å ³¢· Ä ³Ë¿ Å ¾*× Å Ê-u!· Ä ¼ Ä rP·;½Ë½K¹

Ô ¸ Þ ¾�¶ Ä ³¢¾H¿7¼�½�³¢¶W¶W·�´Hµ7½¢¼	¶�³ Å Ê Å ¾tÐ|·�»N¾H¿ Ä ³¢Ã7·�¶W·;Ã�r É ·;¿�Ã7³Ë¼	u É ¶$¼	´HÈ Ä ¼	¶W·Z¿S¾ Å Á ·�©E³9ÐÒ½9· e Þ ¾�¶ Ä ³9¾H¿7¼�½
³¢¶W¶W·�´Hµ7½¢¼	¶�³ Å Ê4³ Ä »N¾H¿ Ä ³¢Ã7·�¶W·;Ã Å ¾�·�©S³ Ä�Å r É ·;¿ ÅWÉ ·#È*¼#©E³¢È�µ7È Ä�Å ¾�¶WÊ*Ã7¶$³9À Å Ì-»N¾HÈ4uºµ Å ·;Ã?³¢¿º»�½¢µ7Ã7³¢¿7´
¼�»�»�³ËÃS·;¿ Å ¼�½ Å ¾�¶ Ä ³¢¾H¿�ÌÒ¼ Å ¾H¿S·�·;¿7Ã�¾�À ÅWÉ · Ä�Å ¶�µ7» Å µS¶W· Å ¶�¼�¿ Ä Ñ�·�¶ Ä · Å ¾?¼�¿¯¼#©E³ Ä ³ Ä È3¾�¶W· ÅWÉ ¼�¿ Ô ¸RÁ
Å ³ËÈ4· ÄIÅWÉ ·�¼�Ñ�·�¶$¼	´�·�¾�À ÅWÉ · Ä�Å ¾�¶WÊpÃS¶$³9À ÅWÄ ¾�À ÅWÉ · Å rl¾*·;¿7Ã Ä ¾�À ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W·�¸

Á<¸¿¾X·�·;¿ Å ¶�¼�¿ Å »N¾�¶$¿S·�¶ Ä�e 5]½¢¼�¿�»N¾H¿ Ç ´HµS¶$¼ Å ³9¾H¿ Ä ¾�ÀI¼ Ä�Å ¶$µ7» Å µS¶$·*¼�¿7Ã�³ ÅWÄ ½Ë¼ Å ·�¶$¼�½ Î/ÀU¾�¶$»N·NÎ/¶W· Ä ³ ÄWÅ ³¢¿S´
Ä Ê Ä�Å ·;È »N¾H¿ Å ¼�³Ë¿�¶W·�·;¿ Å ¶$¼�¿ Å »N¾�¶$¿S·�¶ Ä Ìcr É ·�¶W·4Ð!¾ ÅWÉ u7¶W¾.Ï�·;» Å ³9¾H¿ Ä ¾�À ÅWÉ · Ä�Å ¶$µ7» Å µS¶$·3Ð!·�Ê�¾H¿7Ã�¼
¶$·�·;¿ Å ¶$¼�¿ Å »N¾�¶$¿7·�¶[¼	¶W·4´�¶W·;¼ Å ·�¶ ÅWÉ ¼�¿ Ô ×óö ¾�À ÅWÉ ·4uÒ½¢¼�¿�Ã7³¢È4·;¿ Ä ³9¾H¿�¾�À ÅWÉ · Ä�Å ¶$µº» Å µS¶W·4³¢¿ ÅWÉ ·
´H³¢Ñ�·;¿�Ã7³9¶$·;» Å ³9¾H¿�¸

Í<¸¿:�³¢¼	u É ¶$¼	´HÈ�Ã7³ Ä »N¾H¿ Å ³¢¿<µ7³ Å Ê e :�³¢¼	u É ¶�¼	´HÈ Ä r�³ ÅWÉ ¼	Ð7¶�µSu Å Ãº³ Ä »N¾H¿ Å ³¢¿-µº³ Å ³9· Ä ¾�¶�Ñ.¼	¶�³¢¼ Å ³9¾H¿ Ä ³¢¿
ÄWÅ ³ �!¿7· ÄWÄ Ì²³¢¿7»�½Ëµ7Ã7³¢¿S´ ÅWÉ ¾ Ä · É ¼�Ñ<³¢¿7´t»�µ Å ¾Hµ Å ¾�¶[¾�u!·;¿�¼	¶$·;¼ Ä ´�¶W·;¼ Å ·�¶ ÅWÉ ¼�¿�×	Ânö ¾�À ÅWÉ ·4´�¶$¾ ÄWÄ
·;¿º»�½9¾ Ä ·;ÃT¼	¶$·;¼�¾�À ÅWÉ ·tÃ7³¢¼	u É ¶�¼	´HÈOÌ²¾�¶Z» É ¼�¿S´�· Ä ³¢¿�·N�!·;» Å ³9Ñ�·pÃ7³¢¼	u É ¶$¼	´HÈ Ä�Å ³ ��¿S· ÄWÄ ¾�À^È4¾�¶W·
ÅWÉ ¼�¿�×	ÂnöíÀU¶W¾HÈ¡¾H¿S· Ä�Å ¾�¶WÊ Å ¾ ÅWÉ ·[¿S·�© Å ¸

àS¸�i�µ Å Î/¾�ÀËÎ/uÒ½¢¼�¿S·�¾	� Ä · ÅWÄ�e :�³ Ä »N¾H¿ Å ³¢¿-µº³ Å ³9· Ä ³¢¿ ¼q½¢¼ Å ·�¶$¼�½�ÀU¾�¶$»N·�uº¼ ÅWÉ Ì Ä µ7» É ¼ Ä ¾Hµ Å Î/¾�ÀËÎ/uÒ½¢¼�¿S·
¾	� Ä · ÅWÄ ¾�À ÅWÉ ·[Ñ�·�¶ Å ³¢»�¼�½�·;½¢·;È4·;¿ ÅWÄ ¸

×<¸X±�¾H¿EÎ/uº¼	¶�¼�½¢½9·;½ Ä Ê Ä�Å ·;È ÄGe Þ É ·�Ñ�·�¶ Å ³Ë»�¼�½c½¢¼ Å ·�¶$¼�½9Îa½9¾H¼�ÃEÎ/¶W· Ä ³ Ä�Å ³¢¿S´Z·;½9·;È4·;¿ ÅWÄ ¼	¶$·�¿S¾ Å uº¼	¶�¼�½¢½9·;½ Å ¾
¾�¶ Ä ÊEÈ3È4· Å ¶$³¢»�¼	Ð!¾Hµ ÅIÅWÉ ·1È3¼5Ïw¾�¶X¾�¶ ÅWÉ ¾�´�¾H¿7¼�½�¼#©<· Ä ¾�À ÅWÉ ·[½¢¼ Å ·�¶$¼�½ Î/ÀU¾�¶$»N·NÎ/¶W· Ä ³ Ä�Å ³¢¿S´ Ä Ê Ä�Å ·;ÈO¸



Ô ÂHÖ
ÉFÊsË�ÊsÉ Ü
êbÕnûáß�êóû|ÕnÎ.]?Ü
ÿ�Ï�êbØuÝÞÏ6ÎÐÚáãEj ú�Ò`Î¨ß�êbÔ�Õ
; Å ¶$µº» Å µS¶$¼�½ Ä Ê Ä�Å ·;È Ä µ Ä ·;Ã3³Ë¿4Ðºµ7³¢½ËÃ7³¢¿S´ Ä ¼�¿7Ã3¾ ÅWÉ ·�¶ Ä�Å ¶$µº» Å µS¶W· Ä(Å ¾1¶W· Ä ³ ÄWÅ ´�¶$¼;ÑE³ Å Ê�ÌErX³Ë¿7Ã�ÌH¼�¿7Ã4·;¼	¶ ÅWÉ Î
�<µ7¼pª�·O½9¾H¼�Ã Ä ¼	¶W·t»�½Ë¼ ÄWÄ ³ Ç ·;ÃB³¢¿ Å ¾¯¾H¿S·t¾�À Ä ³«©T»�¼ Å ·�´�¾�¶$³9· Ä ¹?Ð|·;¼	¶�³¢¿S´�rm¼�½¢½ Ä Ê ÄWÅ ·;ÈOÌ�Ðºµ7³¢½ËÃ7³¢¿S´pÀU¶$¼�È4·
Ä Ê Ä�Å ·;ÈOÌ²È4¾HÈ3·;¿ Å Î/¶W· Ä ³ Ä�Å ³¢¿S´pÀU¶$¼�È4· Ä Ê Ä�Å ·;ÈOÌcÃºµ7¼�½ Ä Ê Ä�Å ·;È�Ìc»�¼�¿ Å ³Ë½9·�Ñ�·�¶[»N¾H½¢µ7È3¿ Ä Ê Ä�Å ·;ÈOÌ�¼�¿7Ã º µ7¿EÎ
ÃS· Ç ¿7·;Ã¤¼ ÄWÅ ¶$µ7» Å µS¶$¼�½ Ä Ê Ä�Å ·;ÈO¸ Þ É ·Lc#Î/À�¼�» Å ¾�¶^ÃS· Ç ¿7· ÄPÅWÉ ·�¿<µ7È4·�¶�³¢»�¼�½Ò»N¾<·�Æ*»�³9·;¿ Å ¶W·�u7¶W· Ä ·;¿ Å ¼ Å ³9Ñ�·�¾�À
ÅWÉ ·t³¢¿ É ·�¶W·;¿ Å ¾�Ñ�·�¶WÎ Ä�Å ¶W·;¿S´ ÅWÉ ¼�¿7ÃT´H½9¾�Ðº¼�½]Ãºµ7» Å ³¢½¢³ Å Ê�»�¼	uÒ¼�»�³ Å Ê�¾�ÀI½¢¼ Å ·�¶�¼�½]ÀU¾�¶$»N·*¶$· Ä ³ Ä�Å ³¢¿7´ Ä Ê ÄWÅ ·;È Ä ¸
Þ É ·I»N¾EÃS·Iu7¶W¾5Ñ<³ËÃS· Ä c#Î/ÀU¼�» Å ¾�¶ Ä ÀU¾�¶(·;¼�» É ¾�À ÅWÉ ·XÙ ÄWÅ ¶$µ7» Å µS¶$¼�½ Ä Ê Ä�Å ·;È Ä ¸�4S¾�¶ Ä u!·;»�³¢¼�½SÈ4¾HÈ3·;¿ Å ¶W· Ä ³ Ä�Å Î
³¢¿S´tÀU¶$¼�È4· Ä Ê ÄWÅ ·;È Ä Ü3;<·;» Å ³9¾H¿�Û<¸RÁ<¸RÁ	Â Ý Ì ÅWÉ ·4Ã7µ7» Å ³¢½¢³ Å ÊOÀ�¼�» Å ¾�¶[³ Ä Í<¸Jà�¼�¿7Ã ÅWÉ ·Z¾�Ñ�·�¶�Î Ä�Å ¶$·;¿S´ ÅWÉ À�¼�» Å ¾�¶
³ Ä Á<¸R×<Ìm´H³9ÑE³¢¿S´�¼�¿�c#Î/À�¼�» Å ¾�¶*¾�À�Û<¸R×<¸ > Ä ·�©<uÒ½¢¼�³¢¿S·;Ã�Ð!·�À�¾�¶$·�Ì Ä�Å ¶�µ7» Å µS¶W· Ä ¼	¶W·�Ã7· Ä ³9´H¿S·;Ã Ðº¼ Ä ·;Ãq¾H¿
ÅWÉ ·�¼ ÄWÄ µ7È4u Å ³9¾H¿ ÅWÉ ¼ Å ¼ Ä ³9´H¿7³ Ç »�¼�¿ Å ¼�È3¾Hµ7¿ Å ¾�À�³¢¿7·;½¢¼ Ä�Å ³¢»tÐ!· É ¼;ÑE³9¾�¶3È3¼�Ê Ð|·p·�© É ³9Ðº³ Å ·;Ã Ð-Ê ÅWÉ ·
Ä�Å ¶$µº» Å µS¶W·�r É ·;¿ Ä µSÐEÏ�·;» Å ·;Ã Å ¾ Ä ³9´H¿7³ Ç »�¼�¿ Å ´�¶W¾Hµ7¿7Ã ÄWÉ ¼pªE³¢¿S´S¸k> Ä ¼*¶W· Ä µ7½ Å Ì ÅWÉ ·ZÃS· Ä ³9´H¿�ÀU¾�¶$»N· Ä ¼	¶W·
È�µ7» É ½9¾�rl·�¶ ÅWÉ ¼�¿ ÅWÉ ¾ Ä · ÅWÉ ¼ Å rP¾Hµ7½ËÃpÐ|·�¶$·;�-µ7³¢¶W·;ÃO³9À ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W·�rP·�¶$· Å ¾*¶W·;È*¼�³¢¿p·;½¢¼ Ä�Å ³¢»	¸ Þ É ·
À�¼�» Å ¾�¶#Ð<Ê�r É ³¢» É�ÅWÉ ·1ÃS· Ä ³9´H¿�Ðº¼ Ä · ÄWÉ ·;¼	¶#Ã7³9�|·�¶ Ä À�¶$¾HÈ ÅWÉ ·�¼�» Å µ7¼�½�·;½¢¼ Ä�Å ³¢»�Ðº¼ Ä · ÄWÉ ·;¼	¶�Ã7µS¶$³Ë¿S´ ÅWÉ ·
ÃS· Ä ³¢´H¿�·;¼	¶ ÅWÉ �<µ7¼pª�·?³ Ä ³Ë¿�ÀU¼�» Å1ÅWÉ ·�c#Î/ÀU¼�» Å ¾�¶�¸ Þ É ³ Ä rX³¢½¢½�Ð!·3¼	u7uº¼	¶W·;¿ Å ³¢¿ ÅWÉ ·?»N¾<ÃS·4ÀU¾�¶$È�µ7½¢¼	·4ÀU¾�¶
ÅWÉ ·�Ã7· Ä ³9´H¿pÐº¼ Ä · Ä$É ·;¼	¶�Ü3;<·;» Å ³¢¾H¿�Û<¸RÁ<¸ Ô�Ô�Ý ¸

ÉFÊsË�Ê+k XØuã^ûáÚ^ã|ÎÐÚáß�ÿHl4XØ:]�Ñ3Î.m^Ñ6])Ñ$ê'ÿéü|Î¨ß�êbÔ�ÕuëIn
¾^·;Ãºµ7¿7Ã7¼�¿7»NÊ#³ Ä ¼^» É ¼	¶$¼�» Å ·�¶$³ Ä�Å ³¢»(¾�À Ä�Å ¶�µ7» Å µS¶W· Ä ³Ë¿�r É ³¢» É È1µº½ Å ³9uº½9·�uº¼ ÅWÉºÄ ¾�ÀE¶W· Ä ³ Ä�Å ¼�¿º»N· Å ¾X½9¾H¼�Ã Ä ¼	¶W·
u7¶W¾5Ñ<³ËÃS·;Ã�¸c� ÅcÉ ¼ Ä ½9¾H¿S´�Ð!·�·;¿[¶W·;»N¾�´H¿7³¢��·;Ã1¼ Ä ¼XÃS· Ä ³9¶$¼	Ðº½9·(¼ Å�Å ¶�³9Ðºµ Å ·�Ì	· Ä u!·;»�³¢¼�½¢½¢Ê#³¢¿�»�¼ Ä · Ä r É ·�¶W·]½¢¾H¼�Ã Ä
¼	¶W·^½¢³�ª�·;½9Ê Å ¾[·�©S»N·�·;Ã Ä ·�¶WÑ<³Ë»N·^½9·�Ñ�·;½ Ä Ì�¼ Ä rX³ ÅWÉ ·;¼	¶ ÅWÉ �<µ7¼pª�· Ä ¸ Þ É ·I»N¾<ÃS·�ÃS· Ä ³9´H¿Zu É ³¢½9¾ Ä ¾�u É Ê[¼ ÄWÄ µºÈ4· Ä
³¢¿S·;½Ë¼ Ä�Å ³¢»[¼�» Å ³9¾H¿¯¾�À Ä�Å ¶�µ7» Å µS¶W· Ä Ã7µS¶$³¢¿7´3¼?È3¼5Ï�¾�¶ Ä ·;³ Ä È3³Ë»�·�Ñ�·;¿ Å ¸#�w¿�¾�¶$ÃS·�¶ Å ¾tu7¶W·�Ñ�·;¿ Å »N¾H½¢½Ë¼	u Ä ·�¾�À
Ä�Å ¶$µº» Å µS¶W· Ä µ7¿ºÃS·�¶W´�¾H³¢¿S´O³¢¿7·;½¢¼ Ä�Å ³¢»4ÃS·�ÀU¾�¶$È3¼ Å ³¢¾H¿ Ä Ìc³ Å ³ Ä · ÄWÄ ·;¿ Å ³¢¼�½ Å ¾�½¢³¢È3³ Å�Ä�Å ¶W·;¿7´ ÅWÉ ÃS·�´�¶$¼�Ãº¼ Å ³9¾H¿�¸
>#¿t³ËÈ4u!¾�¶ Å ¼�¿ Å uº¼	¶ Å ¾�À�½¢³ËÈ3³ Å ³¢¿S´ ÅWÉ · ÄWÅ ¶W·;¿S´ ÅWÉ ÃS·�´�¶$¼�Ã7¼ Å ³¢¾H¿t³ Ä]Å ¾Zu7¶W¾5Ñ<³ËÃS·#È�µ7½ Å ³¢uº½9·^uº¼ ÅWÉºÄ ÀU¾�¶ ÅWÉ ·
½¢¼ Å ·�¶$¼�½l½9¾H¼�Ã Ä ¸â> Ä u!¾�¶ Å ³9¾H¿ Ä ¾�À ÅWÉ · Ä�Å ¶�µ7» Å µS¶W·?Ê<³9·;½ËÃ�Ì�³¢¿º»N¶W·;¼ Ä · Ä ³¢¿T½9¾H¼�Ãº³¢¿S´�È3¼�Ê�Ð!·?Ã7³ ÄWÅ ¶$³9Ðºµ Å ·;Ã
Å ¾4¾ ÅWÉ ·�¶I¶W· Ä ³ Ä�Å ³¢¿S´�·;½9·;È4·;¿ ÅWÄ ¼�¿7Ã ÅWÉ ·�·;¿S·�¶$´�Ê?¼	Ð Ä ¾�¶$Ðº³¢¿S´�³¢¿S·;½¢¼ Ä�Å ³Ë»�¼�» Å ³9¾H¿O³ Ä Ã7³ Ä�Å ¶$³¢Ðºµ Å ·;Ã ÅWÉ ¶W¾HµS´ É
ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W·�¸ ¾^·;Ã7µ7¿ºÃ7¼�¿7»NÊq¼�½ Ä ¾ ÃS·;»N¶W·;¼ Ä · ÄpÅWÉ ·¯u7¶$¾�Ðº¼	Ðº³¢½¢³ Å Ê ÅWÉ ¼ Å Á ¼;r Ä ³Ë¿�»N¾H¿ Ä�Å ¶�µ7» Å ³9¾H¿"¾�¶
ÃS· Ä ³¢´H¿OrX³¢½¢½ É ¼�Ñ�·�»�¼ Å ¼ Ä�Å ¶W¾�u É ³¢»[¶$· Ä µ7½ ÅWÄ ¸(±�¾H¿EÎ/¶W·;Ãºµ7¿7Ã7¼�¿ Å^Ä�Å ¶$µ7» Å µ7¶W· Ä ¼	¶W· ÅWÉ ¾ Ä ·[ÀU¾�¶^r É ³¢» É À�¼�³¢½¢µS¶W·
¾�À]¼ Ä È3¼�½¢½�¿<µ7È�Ð!·�¶�¾�À]½¢¼ Å ·�¶$¼�½�ÀU¾�¶$»N·1¶$· Ä ³ Ä�Å ³¢¿7´?»N¾HÈ4u!¾H¿S·;¿ ÅWÄ rP¾Hµ7½ËÃ�¶W· Ä µ7½ Å ³¢¿ ÅWÉ ·�À�¾�¶�È3¼ Å ³9¾H¿¯¾�ÀP¼
»N¾H½¢½¢¼	u Ä ·�È4·;» É ¼�¿7³ Ä ÈdÀU¾�¶ ÅWÉ · ÄWÅ ¶$µ7» Å µS¶W·�¸ Þ É ·B¾X·;Ã7µ7¿7Ã7¼�¿º»NÊo*#¾X·;½¢³¢¼	Ðº³¢½Ë³ Å Ê1ÀU¼�» Å ¾�¶;Ì�pÒÌE³ Ä ³¢¿ Å ·;¿7ÃS·;Ã Å ¾
·;¿7»N¾HµS¶�¼	´�·4·;¿S´H³¢¿S·�·�¶ Ä�Å ¾OÃS· Ä ³9´H¿�¶W·;Ãºµ7¿7Ã7¼�¿ Å�Ä�Å ¶�µ7» Å µS¶W· Ä ¸��oÀ ÅWÉ ·Z·;¿S´H³¢¿7·�·�¶#³ Ä ¿S¾ Å ¼	Ðº½¢· Å ¾O¼�» É ³9·�Ñ�·
¼p¶W·;Ã7µº¿7Ã7¼�¿ Å ÃS· Ä ³9´H¿�Ì�¼�¿�³¢¿7»N¶W·;¼ Ä ·3³¢¿ ÅWÉ · Ä ·;³ Ä È3³Ë»1ÃS· Ä ³9´H¿�½9¾H¼�Ã Ä ¼	¶W·4¶W·;�<µ7³9¶$·;Ã�³Ë¿�¼�¿�¼ Å�Å ·;È3u Å�Å ¾



Ô�Ô Â
¶W·;Ã7µº»N· ÅWÉ ·pÈ3¼	´H¿7³ Å µ7ÃS·t¾�À ÅWÉ ·O³¢¿S·;½¢¼ ÄWÅ ³¢»3¶W· Ä u|¾H¿ Ä ·?¼�¿7Ã ÅWÉ ·�¶W·�ÀU¾�¶W· ÅWÉ ·OÃ7µ7» Å ³Ë½¢³ Å Ê�ÃS·;È*¼�¿7Ã�¸ Þ É ·pHÎ/À�¼�» Å ¾�¶^³ Ä ÃS·�u!·;¿7ÃS·;¿ Å µ7u|¾H¿ ÅWÉ ·�¿-µºÈ�Ð!·�¶]¾�À�½¢¼ Å ·�¶$¼�½!½9¾H¼�Ã?¶W· Ä ³ ÄWÅ ³¢¿S´�·;½¢·;È4·;¿ ÅWÄ u7¶$¾�ÑE³¢ÃS·;Ã�Ì ÅWÉ ·#uº½¢¼�¿
¼	¶W·;¼4¾�À ÅWÉ ·�Ðºµ7³¢½¢Ãº³¢¿S´�¼�¿7Ã ÅWÉ ·�³¢¿7³ Å ³¢¼�½ÒÃº³ Ä�Å ¶$³9ÐÒµ Å ³9¾H¿?¾�À�½Ë¼ Å ·�¶$¼�½²½9¾H¼�Ã�³Ë¿ ÅWÉ ·[¶W· Ä ³ Ä�Å ³¢¿S´�·;½9·;È4·;¿ ÅWÄ ¸]�w¿
;<�mµ7¿7³ ÅWÄ ÌE³ Å ³ Ä ´H³9Ñ�·;¿OÐ<ÊÒ¹

pq�®Á�¬ Ù	� Ôr ¤ �$sut v 7 ÜKÛ<¸ Ô�Ý

r É ·�¶$· r ¤ �%s3³ Ä ´H³9Ñ�·;¿OÐ<Ê ÅWÉ ·[È3¼#©S³¢È�µ7Èí·;½9·;È4·;¿ Å Î Ä�Å ¾�¶WÊ-Î ÄWÉ ·;¼	¶�¶$¼ Å ³9¾3¼�¿7Ã v 7 ³ ÄmÅWÉ ·�´�¶W¾Hµ7¿7Ã Á ¾<¾�¶
¼	¶W·;¼�³¢¿ Ä �-µ7¼	¶$·pÈ3· Å ·�¶ Ä ¸!4S¾�¶?¼�´H³9Ñ�·;¿qÃº³9¶W·;» Å ³9¾H¿�¾�À�½9¾H¼�Ã7³¢¿S´SÌ ÅWÉ ·O·;½9·;È4·;¿ Å Î Ä�Å ¾�¶WÊ-Î ÄWÉ ·;¼	¶3¶�¼ Å ³9¾�³ Ä
ÅWÉ ·p¶$¼ Å ³9¾�¾�À ÅWÉ ·�ÃS· Ä ³9´H¿ Ä�Å ¾�¶$Ê ÄWÉ ·;¼	¶3³Ë¿ ÅWÉ ·OÈ4¾ ÄWÅ3É ·;¼;ÑE³¢½9ÊT½¢¾H¼�ÃS·;Ã Ä ³¢¿S´H½¢·*·;½9·;È4·;¿ Å Ã7³9ÑE³¢ÃS·;ÃTÐ-Ê
ÅWÉ · Å ¾ Å ¼�½PÃS· Ä ³9´H¿ ÄWÅ ¾�¶WÊ ÄWÉ ·;¼	¶;¸»4S¾�¶�¼�¿�Ê�´H³9Ñ�·;¿ Ä�Å ¾�¶WÊ�½9·�Ñ�·;½KÌxw$Ì ÅWÉ ·3·;½¢·;È4·;¿ Å Î ÄWÅ ¾�¶WÊ�Î Ä$É ·;¼	¶�¶$¼ Å ³¢¾�³ Ä
ÃS·;¿S¾ Å ·;ÃT¼ Ä r ¥ ¸ Þ É ·3È3¼#©S³¢È�µ7È ·;½9·;È4·;¿ Å Î Ä�Å ¾�¶WÊ-Î ÄWÉ ·;¼	¶�¶$¼ Å ³9¾SÌ r ¤ �%sSÌc³ Ä ÃS· Ç ¿S·;Ã�¼ Ä�ÅWÉ ·3½¢¼	¶W´�· Ä�Å ¾�À
ÅWÉ ·3·;½¢·;È4·;¿ Å Î ÄWÅ ¾�¶WÊ�Î Ä$É ·;¼	¶�¶$¼ Å ³¢¾ Ä Ì r ¥ Ìcr É ³¢» É ¾E»�»�µS¶ Ä ³¢¿�¼�¿�Ê�¾�À ÅWÉ · Ä�Å ¾�¶WÊ�½9·�Ñ�·;½ Ä ¼ Å ¾�¶[Ð!·;½9¾5r ÅWÉ ·
Å rl¾	Î ÅWÉ ³9¶�Ã Ä�É ·;³¢´ É�Å ½9·�Ñ�·;½(¾�À ÅWÉ ·?Ðºµ7³¢½ËÃ7³¢¿S´S¸S47¾�¶�È4¾HÈ3·;¿ Å À�¶�¼�È4· Ä Ì r ¥ ³ Ä�Å ¼pª�·;¿ ¼ Ä1ÅWÉ ·?È3¼#©S³¢È�µ7È
¾�À ÅWÉ · Ä µ7È ¾�À ÅWÉ · ÄWÉ ·;¼	¶ Ä ³¢¿�¼�¿-Ê Å rP¾¯¼�Ã.Ï�¼�»N·;¿ Å »N¾H½¢µºÈ3¿ Ä ³¢¿�¼OÈ4¾HÈ4·;¿ Å À�¶�¼�È4·ZÐº¼;Ê�Ã7³9ÑE³¢ÃS·;Ã¯Ð-Ê
ÅWÉ · Ä�Å ¾�¶$Ê ÄWÉ ·;¼	¶;¸�4S¾�¶1»N¾H½¢µºÈ3¿ Ä »N¾HÈ3È4¾H¿ Å ¾ Å rl¾�Ðº¼�Ê Ä r�³ ÅWÉ È4¾HÈ4·;¿ Å Î/¶W· Ä ³ ÄWÅ ³¢¿S´O»N¾H¿7¿S·;» Å ³9¾H¿ Ä ¾H¿
¾�u7u!¾ Ä ³ Å · Ä ³¢ÃS· Ä ¼ Å ßc·�Ñ�·;½fwZ³¢¿ ÅWÉ ·�Ãº³9¶W·;» Å ³9¾H¿°µº¿7ÃS·�¶3»N¾H¿ Ä ³ËÃS·�¶$¼ Å ³9¾H¿�Ì^Ø.Ânös¾�À ÅWÉ · ÄWÉ ·;¼	¶?³Ë¿ ÅWÉ ¼ Å
»N¾H½¢µ7È*¿O³ ÄlÅ ¾3Ð!·�µ Ä ·;ÃO³¢¿ ÅWÉ ·[»N¾H½¢µºÈ3¿ ÄWÉ ·;¼	¶ Ä µºÈ3È3¼ Å ³9¾H¿�¸�4S¾�¶ Ä u!·;»�³¢¼�½!È4¾HÈ4·;¿ Å ¶W· Ä ³ Ä�Å ³¢¿S´�À�¶�¼�È4· Ä
Ü3;S��¾¿4lÌu;<·;» Å ³9¾H¿�Û<¸RÁ<¸RÁ	Â Ý Ì4p3»�¼�¿7¿S¾ Å ·�©S»N·�·;Ã Ô ¸RÁ�×<¸ Þ É ·�¿<µ7È�Ð!·�¶m¾�À²Ðº¼�Ê Ä ¾�À�;S��¾¿4 Ä ¼	¶W·�¶W·;�<µ7³9¶W·;Ã
Å ¾�Ð|·t³¢¿7»N¶W·;¼ Ä ·;Ã Å ¾�¶W·;Ã7µ7»N· r Ì Ä µ7» ÉBÅWÉ ¼ Å p�³ Ä ½¢· ÄWÄ�ÅWÉ ¼�¿T¾�¶�·;�-µº¼�½ Å ¾ Ô ¸RÁ�×<¸×¯ É ·;¿ »�¼�½¢»�µº½¢¼ Å ³¢¿S´
ÃS¶$³¢À ÅWÄ Ì�pt»�¼�¿�Ð!· Å ¼pª�·;¿ Å ¾3Ð!· Ô ¸ýÂ�ÂE¸
ÉFÊsË�Ê)Ìzy {®Ô�ÎÐã ç½Ô=Ý<mÀÑ)ÚáÎõêóÑ)Ô=ÚáÏ|Z\}�]6]3Ô4~³Î.mH]3Ø Ü+êbÕóØuÏpÏ Ö°ØuÏpÑ3Ù+Ú�` Î¨Ú^ã���Î¨Õbêu�JYFûáÎ��=Ø]3Ô�ÎÐã^Ï
>#½¢½9¾�rm¼	Ðº½9· ÄWÅ ¶W· ÄWÄ Ã7· Ä ³9´H¿�³ Ä µ Ä ·;Ã�ÀU¾�¶ ÅWÉ ·?ÃS· Ä ³9´H¿�¾�ÀI¼�½¢½ ÅWÉ ·3Ðºµ7³¢½ËÃ7³¢¿S´ Ä ³¢¿ ÅWÉ ³ Ä rP¾�¶�ªÒ¸ Þ É ·*»N¾EÃS·
¶W·;�<µ7³9¶W· Ä�Ä�Å ¶$µ7» Å µ7¶W· ÄXÅ ¾pÐ!·1Ã7· Ä ³9´H¿S·;Ã¯À�¾�¶ ÅWÉ ·ZÈ4¾ Ä�Å »N¶$³ Å ³¢»�¼�½�·N�!·;» ÅWÄ ¶W· Ä µ7½ Å ³Ë¿S´3ÀU¶W¾HÈ ÅWÉ ·1ÀU¾H½¢½9¾5rX³¢¿S´
½9¾H¼�Ã�»N¾HÈ1Ðº³¢¿º¼ Å ³9¾H¿ Ä ¸|¯ É ·;¿¯µ Ä ³¢¿S´ ÅWÉ · Ä ·1½9¾H¼�Ã�»N¾HÈ1Ðº³¢¿º¼ Å ³9¾H¿ Ä Ì7¼4¾H¿7·NÎ ÅWÉ ³9¶$Ã�³Ë¿7»N¶W·;¼ Ä ·�³ Ä u|·�¶�È3³ Å�Å ·;Ã
³¢¿O¼�½¢½¢¾�rm¼	Ðº½9· Ä�Å ¶W· Ä$Ä · Ä ÀU¾�¶X¼�½¢½�»N¾HÈ1Ðº³¢¿7¼ Å ³¢¾H¿ Ä ³¢¿7»�½¢µºÃ7³¢¿S´ ¯ ¾�¶�Ú^¸

�E���/�<�g# ÜKÛ<¸RÁ	¼ Ý�E���/�?�4� ð r��Ô �Jà�� ÜKÛ<¸RÁ.Ð Ý



Ô�Ô�Ô
r É ·�¶$·h� Ä�Å ¼�¿7Ã Ä À�¾�¶ ÅWÉ ·?Ã7·;¼�ÃT½9¾H¼�Ã�Ì�� Ä�Å ¼�¿7Ã Ä À�¾�¶ ÅWÉ ·*½Ë³9Ñ�·*½9¾H¼�Ã�Ì��g# ÄWÅ ¼�¿7Ã Ä ÀU¾�¶ ÅWÉ ·*¶W¾<¾�À^½¢³9Ñ�·
½9¾H¼�Ã�Ì8� Ä�Å ¼�¿7Ã Ä ÀU¾�¶ ÅWÉ ·1rX³¢¿7Ã�½9¾H¼�Ã�ÌÒ¼�¿ºÃ � Ä�Å ¼�¿7Ã Ä ÀU¾�¶ ÅWÉ ·1·;¼	¶ ÅWÉ �<µ7¼pª�·Z½9¾H¼�Ã�¸ Þ É ·1»N¾<ÃS·Z¼�½¢½9¾5r Ä
ÅWÉ ·3ÃS· Ä ³9´H¿�½¢³9Ñ�·4½9¾H¼�Ã Å ¾OÐ!·Z¶W·;Ã7µ7»N·;Ã�¾H¿�¼�¿-Ê Ä�Å ¶�µ7» Å µS¶$¼�½�È4·;È1Ð!·�¶ Ä µSu7u!¾�¶ Å ³¢¿7´?È4¾�¶W· ÅWÉ ¼�¿ Ô Í<¸RÖ.à�T��¾�À Á ¾-¾�¶�¼	¶W·;¼EÌº³¢¿O¼�»�»N¾�¶$Ãº¼�¿7»N·�rX³ ÅWÉpÅWÉ ·[ÀU¾H½¢½9¾�r�³¢¿S´ZÀ�¾�¶�È1µ7½Ë¼E¹

c���� r Ü v ¬ Ô Í	�RÖ.à Ý ÜKÛ<¸RÍ	¼ Ý

r É ·�¶$·�c � ³ Ä�ÅWÉ ·Z¶W·;Ã7µº» Å ³9¾H¿¯³Ë¿�u!·�¶$»N·;¿ Å ¼	´�·3¼�¿7Ã r ³ Ä�ÅWÉ ·Z¶$¼ Å ·Z¾�À(¶W·;Ãºµ7» Å ³9¾H¿�·;�-µº¼�½ Å ¾OÂE¸ýÂHÛóö ÀU¾�¶
Á ¾<¾�¶ Ä ¸ Þ É ·p¶W·;Ã7µ7» Å ³9¾H¿ ÄWÉ ¾Hµº½¢Ã ¿S¾ Å ·�©E»N·�·;ÃqàHÂnö ÀU¾�¶3È4·;È1Ð!·�¶ Ä ¶W·;»N·;³9ÑE³¢¿S´�½9¾H¼�Ã�À�¶$¾HÈs¾H¿S·O½9·�Ñ�·;½
¾H¿7½9Ê�ÌºÙ	Ânö¡À�¾�¶X¾ ÅWÉ ·�¶�È4·;È1Ð!·�¶ Ä ¾�¶�c � ¼ Ä ÃS· Ç ¿S·;ÃpÐ-Ê ÅWÉ ·[ÀU¾H½¢½9¾5rX³¢¿S´�ÀU¾�¶$È1µº½¢¼E¹

c �¤ �$s �®Á�Í	� Ô � Ô � � ��� ÜKÛ<¸RÍ.Ð Ý

�w¿®¼�Ã7Ã7³ Å ³¢¾H¿�ÌX³¢¿é;<·;³ Ä È*³¢»÷!¾H¿S· Ä Í�¼�¿7Ã àSÌ#»N¾H½Ëµ7È3¿ Ä ³¢¿"ÀU¶$¼�È4· Ä ¼	¶W·�¶W·;�<µ7³9¶W·;Ã Å ¾ É ¼�Ñ�· ÅWÉ ·
Ä�Å ¶W·;¿7´ ÅWÉOÅ ¾3¶W· Ä ³ Ä�ÅIÅWÉ ·�¼#©S³¢¼�½�½9¾H¼�Ã Ä ¶W· Ä µ7½ Å ³Ë¿S´ZÀ�¶W¾HÈ ÅWÉ ·�À�¾H½Ë½9¾�rX³Ë¿S´4½9¾H¼�Ã�»N¾HÈ1Ðº³¢¿7¼ Å ³9¾H¿ Ä ¹

Ô �ýÂ�« > � �qÂ��=Ø.« �	� �<�G�N« A ³¢¿O¼#©E³Ë¼�½�»N¾HÈ4u7¶W· ÄWÄ ³9¾H¿ ÜKÛ<¸JàH¼ Ý
Â��RÛ�×	« > ��� � � « A ³¢¿O¼#©S³¢¼�½ Å ·;¿ Ä ³9¾H¿ ÜKÛ<¸Jà�Ð Ý

r É ·�¶$·(« > � Ì.« �!� Ì.¼�¿ºÃ[« A ¼	¶$· ÅWÉ ·(¼#©S³¢¼�½H½9¾H¼�Ã Ä ³¢¿ ÅWÉ ·(»N¾H½¢µ7È*¿�À�¶$¾HÈ ÅWÉ ·]ÃS·;¼�Ã�Ì.½¢³9Ñ�·(¼�¿7Ã[·;¼	¶ ÅWÉ �<µ7¼pª�·
½9¾H¼�Ã Ä ÌÒ¶W· Ä u|·;» Å ³¢Ñ�·;½9Ê�Ì�¼�¿7Ã/�f��³ Ä�ÅWÉ ·»;<·;³ Ä È3³Ë» 4S¾�¶$»N·�>#È4uº½¢³ Ç »�¼ Å ³9¾H¿Ó47¼�» Å ¾�¶�Ì²r É ³¢» É ³ Ä ¶W·;�<µ7³9¶W·;Ã Å ¾
¼�»�»N¾Hµ7¿ Å ÀU¾�¶ Ä�Å ¶$µº» Å µS¶$¼�½!¾�Ñ�·�¶WÎ Ä�Å ¶W·;¿S´ ÅWÉ ¸
Þ É · Ä ·4¼#©E³¢¼�½�½9¾H¼�Ã�»N¾HÈ1Ðº³¢¿7¼ Å ³¢¾H¿ Ä ¿S·�·;Ã�¿S¾ Å ·�©E»N·�·;Ã�·;³ ÅWÉ ·�¶ ÅWÉ ·4È3¼#©S³¢È�µ7È�ÀU¾�¶$»N· ÅWÉ ¼ Å »�¼�¿�Ð!·

Å ¶$¼�¿ Ä À�·�¶W¶$·;Ã Å ¾ ÅWÉ ·�»N¾H½¢µ7È3¿²Ì^Ð-Ê�·;½9·;È4·;¿ ÅWÄ ¾�À ÅWÉ · Ä�Å ¶$µ7» Å µS¶$·�Ì^¾�¶ ÅWÉ ·�½Ë³¢È3³ Å ¼ Ä ÃS· Å ·�¶�È3³¢¿S·;Ã�Ð-Ê
ÅWÉ ·?¾�Ñ�·�¶ Å µS¶�¿7³¢¿S´�µSuÒ½¢³9À Å r É ³¢» ÉTÅWÉ ·3ÀU¾Hµ7¿7Ã7¼ Å ³¢¾H¿�³ Ä »�¼	uÒ¼	Ðº½9·3¾�Àm¶W· Ä ³ Ä�Å ³¢¿S´S¸ Þ É ·�Ê�¿S·�·;ÃB¿S¾ Å ¼	u7uº½¢Ê
Å ¾T»N¾H½¢µºÈ3¿ Ä ³¢¿°È3¾HÈ4·;¿ Å Î/¶$· Ä ³ Ä�Å ³¢¿7´�À�¶$¼�È3· Ä4ÅWÉ ¼ Å »N¾HÈ4uÒ½9ÊBr�³ ÅWÉ ÅWÉ · Ä�Å ¶$¾H¿S´T»N¾H½¢µ7È*¿EÎ/rP·;¼pª�Ð!·;¼�È
»N¶$³ Å ·�¶�³¢¼3r É ·�¶W· ÅWÉ ·�¼#©E³Ë¼�½ Ä�Å ¶$· ÄWÄ Ì8���HÌ!³ Ä ½9· Ä$ÄXÅWÉ ¼�¿¯¾�¶�·;�-µº¼�½ Å ¾pÂ��RÍ�� " À�¾�¶ ÅWÉ ·Z½9¾H¼�Ã¯»N¾HÈ1Ðº³¢¿º¼ Å ³9¾H¿ Ä
³¢¿p·;� Ä ¸PÛ<¸RÁ<ÌÒr É ·�¶W·b� " ³ ÄmÅWÉ ·[Ê<³¢·;½¢Ã Ä�Å ¶W· ÄWÄ ¸
Þ É ·�»N¾<Ã7·�¶W·;�<µ7³9¶W· Ä3ÄWÅ ¶$µ7» Å µS¶W· Ä3Å ¾TÐ!·�ÃS· Ä ³¢´H¿S·;ÃqÀU¾�¶3´�¶W¾Hµ7¿7Ã�È4¾ Å ³9¾H¿quº¶W¾<Ãºµ7»�³¢¿S´ Ä�Å ¶$µº» Å µS¶$¼�½

¶W· Ä u!¾H¿ Ä ·Z¼�¿ºÃ Ä ·;³ Ä È3³Ë»1ÀU¾�¶$»N· Ä ³Ë¿�¼�¿-Ê É ¾�¶$³9��¾H¿ Å ¼�½�Ã7³9¶$·;» Å ³9¾H¿�¸ Þ É ·Z·;¼	¶ ÅWÉ �<µ7¼pª�·*½9¾H¼�Ã²Ì � Ìc³ Ä ´H³9Ñ�·;¿Ð<ÊÒ¹

� ��p ��� � � � ÜKÛ<¸R× Ý



Ô�Ô Á
r É ·�¶$·�p¯³ Ä�ÅWÉ ·4¶$·;½¢³¢¼	Ðº³¢½Ë³ Å Êz*5¶W·;Ã7µ7¿ºÃ7¼�¿7»NÊpÀU¼�» Å ¾�¶�Ì ��� ³ Ä�ÅWÉ ·3·;¼	¶ ÅWÉ �<µ7¼pª�·*½¢¾H¼�Ã�Ã7µS· Å ¾ ÅWÉ ·3Ã7· Ä ³9´H¿Ðº¼ Ä · ÄWÉ ·;¼	¶�Ìg13Ì�ÃS· Ä »N¶$³¢Ð|·;ÃB³¢¿ ÅWÉ ·t¿S·�© Å1Ä ·;» Å ³9¾H¿ ¼�¿7Ã � �t³ Ä�ÅWÉ ·t½9¾H¼�ÃB·N�|·;» Å ¶W· Ä µº½ Å ³¢¿S´�ÀU¶W¾HÈ ÅWÉ ·Ñ�·�¶ Å ³¢»�¼�½�»N¾HÈ3u|¾H¿7·;¿ Å ¾�À ÅWÉ ·�·;¼	¶ ÅWÉ �-µº¼pª�·�´�¶$¾Hµ7¿7Ã È4¾ Å ³9¾H¿®¼�¿7Ã È3¼�Ê�Ð!· Å ¼pª�·;¿ Å ¾qÐ!·¯��·�¶W¾ ÀU¾�¶
>#½¢½9¾�rm¼	Ðº½9· ; Å ¶W· ÄWÄ :#· Ä ³9´H¿²¸

ÉFÊsË�Ê)Ì�Ì Ö°ØuÏpÑ3Ù+Ú Í�ÎÐÏ#Ø Ü��|ØuÎUÕ×ú�Ü
êpÎUêóÑ)ßæü�Ô�ÕnßNØK�SÕnÔFßNØõãáû|ÕnØ
Þ É ·�ÃS· Ä ³9´H¿�Ðº¼ Ä · ÄWÉ ·;¼	¶;Ìx14Ì|u7¶W¾5Ñ<³ËÃS· Ä^ÅWÉ ·�½9·�Ñ�·;½�¾�À Ä ·;³ Ä È*³¢»[ÃS· Ä ³¢´H¿�ÀU¾�¶$»N· Ä ÀU¾�¶�¼*´H³9Ñ�·;¿ Ä�Å ¶$µº» Å µS¶$¼�½
Ä Ê Ä�Å ·;ÈO¸ Þ É ·I¶$· Ä µ7½ Å ³¢¿7´#ÀU¾�¶$»N·^½9·�Ñ�·;½Ò³ Ä Ðº¼ Ä ·;Ã3¾H¿ ÅWÉ ·X¼ ÄWÄ µ7È4u Å ³9¾H¿ ÅWÉ ¼ Å]ÅWÉ · Ä�Å ¶$µº» Å µS¶W·IrX³¢½Ë½<µº¿7ÃS·�¶W´�¾
Ä ·�Ñ�·�¶$¼�½�»NÊE»�½9· Ä ¾�À�³Ë¿S·;½¢¼ Ä�Å ³¢»�ÃS·�ÀU¾�¶$È3¼ Å ³9¾H¿tÃ7µS¶$³Ë¿S´�È3¼5Ï�¾�¶I·;¼	¶ ÅWÉ �<µ7¼pª�·�´�¶W¾Hµ7¿7ÃtÈ4¾ Å ³9¾H¿²ÌE¼�¿ºÃ�Ì ÅWÉ ·�¶W·NÎ
ÀU¾�¶W·�Ì ÅWÉ ·�½9·�Ñ�·;½|³ Ä ¶$·;½¢¼ Å ·;Ã Å ¾ ÅWÉ · Å Ê<u!·X¾�À Ä�Å ¶$µº» Å µS¶$¼�½ Ä Ê Ä�Å ·;ÈG¼�¿7Ãt³ ÅWÄ · ÄWÅ ³¢È3¼ Å ·;Ãp¼	Ðº³¢½¢³ Å Ê Å ¾ Ä µ Ä�Å ¼�³¢¿
ÅWÉ · Ä ·�ÃS·�ÀU¾�¶$È3¼ Å ³9¾H¿ Ä ¼�¿7Ã¯Ã7³ ÄWÄ ³¢uº¼ Å ·�·;¿S·�¶W´�ÊOrX³ ÅWÉ ¾Hµ Å »N¾H½¢½Ë¼	u Ä ·�¸ Þ É · Å ¾ Å ¼�½�Ã7· Ä ³9´H¿�ÐÒ¼ Ä · ÄWÉ ·;¼	¶;Ì813Ì
³¢¿O¼4´H³¢Ñ�·;¿�Ã7³9¶W·;» Å ³¢¾H¿O³ Ä ´H³9Ñ�·;¿OÐ<Ê

1�� FI��Pc�� � ÜKÛ<¸RÙ	¼ Ý

� Å ¿S·�·;Ã�¿S¾ Å ·�©S»N·�·;Ã

1 ¤ �$s�� Á	�R×uF � Pc � ÜKÛ<¸RÙ.Ð Ý

� Å »�¼�¿7¿S¾ Å Ð!·[½9· ÄWÄ^ÅWÉ ¼�¿

1�� Â�� Ô�Ô FH��P	� ÜKÛ<¸RÙ	» Ý

�w¿�¼�Ã7Ã7³ Å ³¢¾H¿�Ì-ÀU¾�¶�;E·;³ Ä È3³¢»k÷|¾H¿S·�àSÌº³ Å »�¼�¿7¿S¾ Å Ð!·[½9· Ä$ÄIÅWÉ ¼�¿

1�� Â��RÛóô � � Pc � ÜKÛ<¸RÙ	Ã Ý

�w¿ ÅWÉ ·^¼	Ð!¾�Ñ�·^·;�<µ7¼ Å ³9¾H¿ Ä Ì	FH�^¼�¿7ÃhFI�^¼	¶W· ÅWÉ · Ä ·;³ Ä È3³Ë»l»N¾<·�Æ*»�³9·;¿ ÅWÄ Ì	P[³ Ä�ÅWÉ · Ä�Å ¶�µ7» Å µS¶W·m�wÈ4u!¾�¶ Å ¼�¿7»N·
À�¼�» Å ¾�¶;ÌGc ³ Ä4ÅWÉ ·Tc#Î/À�¼�» Å ¾�¶;Ì�� ³ ÄZÅWÉ · Ä�Å ¶$µ7» Å µ7¶W·OÀUµº¿7Ã7¼�È4·;¿ Å ¼�½mu!·�¶$³9¾EÃ�»N¾HÈ3uºµ Å ·;Ã°¼ Ä ÃS· Ä »N¶$³9Ð!·;Ã
Ð!·;½9¾�r�Ì^ôí³ Ä1ÅWÉ ·Ó;<·;³ Ä È3³Ë»½÷|¾H¿S·p»N¾-·�Æ?»�³9·;¿ Å ÌH���O¼�¿ºÃ����O¼	¶W· ÅWÉ ·t¿7·;¼	¶�Î Ä ¾HµS¶$»N·pÀ�¼�» Å ¾�¶ Ä Ì]¼�¿ºÃ<�
³ Ä#ÅWÉ · Ä ·;³ Ä È3³¢»[rl·;³9´ É-Å ¾�À ÅWÉ ·ZÐºµº³¢½¢Ã7³¢¿7´4r É ³¢» É ³¢¿º»�½¢µ7ÃS· Ä ¾H¿7½9Ê ÅWÉ ·ZÃ7·;¼�Ã¯rl·;³9´ É-Å ¾�À ÅWÉ · Ä�Å ¶$µº» Å µS¶W·
Ü Ä ·;½9À�Î/rl·;³9´ É�Å ÌP³¢¿ Å ·�¶�³9¾�¶1uÒ¼	¶ Å ³ Å ³9¾H¿ Ä Ì Á ¾<¾�¶ Ç ½¢½KÌ�·;�<µ7³9uºÈ4·;¿ Å Ì�¼�¿7Ã »�½¢¼�Ã7Ã7³Ë¿S´ Ý ¼�¿7Ã�ÃS¾<· Ä ¿S¾ Å ³Ë¿7»�½¢µ7ÃS·
ÅWÉ ·�½¢³9Ñ�·1½¢¾H¼�Ã�¾�À ÅWÉ · Ä�Å ¶$µº» Å µS¶W·�¸ Þ É ·�ÀU¾�¶$»N·�½¢·�Ñ�·;½cÃS· Ç ¿7·;Ã¯¼	Ð!¾�Ñ�·Z³ Ä µ Ä ·;Ã�¿S¾ Å ¾H¿7½¢ÊOÀ�¾�¶ ÅWÉ · ÄWÅ ¼ Å ³¢»



Ô�Ô Í
½¢¼ Å ·�¶$¼�½7À�¾�¶$»N·Xu7¶W¾E»N·;Ã7µS¶W·�ÌHÐÒµ Å ¼�½ Ä ¾[¼ Ä]ÅWÉ ·^½9¾�rl·�¶]Ð!¾Hµ7¿ºÃ1ÀU¾�¶ ÅWÉ ·^ÃSÊ<¿º¼�È3³¢»I½¢¼ Å ·�¶$¼�½7À�¾�¶$»N·Xu7¶W¾E»N·;Ã7µS¶W·�¸
Þ É ·P»N¾EÃS·Puº¶W¾�ÑE³¢ÃS· Ä ¼�¿Z¼	u7u7¶W¾'©E³¢È*¼ Å ·lÈ4· ÅWÉ ¾<Ã Å ¾#»N¾HÈ3uºµ Å · ÅWÉ · ÄWÅ ¶$µ7» Å µS¶W·lÀ�µ7¿7Ã7¼�È4·;¿ Å ¼�½Hu!·�¶$³¢¾<Ã

Ðº¼ Ä ·;Ã�¾H¿�³ ÅWÄIÅ Ê-u!·�¼�¿7Ã É ·;³9´ É�Å Ì�� ¦ Ü�� Ý ¹
����F © �J� ¦ ÜKÛ<¸=Ø Ý

Þ É ·OÑ	¼�½¢µS·O¾�ÀbF © ÃS·�u!·;¿7Ã Ä ¾H¿ ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W· Å Ê<u!·�¼�¿7Ã ÅWÉ ·�»N¾EÃS· Ä u!·;»�³ Ç · Ä ¼�Ñ.¼�½ËµS·O¾�À#ÂE¸ýÂHÛ�×�Í
ÀU¾�¶ Ä�Å ·�·;½�È4¾HÈ4·;¿ Å Î/¶W· Ä ³ ÄWÅ ³¢¿S´3ÀU¶$¼�È4· Ä ¸ Þ É ·�u|·�¶�³9¾<ÃOÈ*¼;Ê�¼�½ Ä ¾*Ð|·1»N¾HÈ4uºµ Å ·;Ã¯µ Ä ³¢¿S´3¼*ÀUµº½¢½�ÃSÊE¿7¼�È3³¢»
È4¾EÃ7¼�½|¼�¿7¼�½9Ê Ä ³ Ä ¾�À ÅWÉ · Ä�Å ¶�µ7» Å µS¶W·�¸|Ã�¾�rl·�Ñ�·�¶;ÌSÀU¾�¶ ÅWÉ ·XuºµS¶$u|¾ Ä ·^¾�Àc»N¾HÈ4uºµ Å ¼ Å ³9¾H¿t¾�À ÅWÉ ·XÐÒ¼ Ä · Ä$É ·;¼	¶
³¢¿t¼ ÄWÅ ¶$µ7» Å µS¶W·�½9¾E»�¼ Å ·;Ãp³¢¿�;E·;³ Ä È3³¢»B÷|¾H¿S·#àSÌ ÅWÉ ·#»N¾EÃS·#¶W·;�-µº³9¶W· Ä ½¢³¢È3³ Å ³Ë¿S´ ÅWÉ ·#Ñ.¼�½¢µ7·�¾�À8� ÀU¶W¾HÈ ÅWÉ ³ Ä
¼�¿7¼�½9Ê Ä ³ ÄmÅ ¾ Ô Í	Ânöí¾�À ÅWÉ ·��_»N¾HÈ3uºµ Å ·;Ã�µ Ä ³¢¿S´ ÅWÉ ·�ÀU¾�¶$È1µº½¢¼4¼	Ð!¾�Ñ�·�¸
ÉFÊsË�Ê)ÌuË ¡SØ¤ÕbêóÑ�ßNÎ.]¿Ö9Ñ)Ï�êbÕnÑBmÀû�êóÑ3Ô+Ú Ô�Ò»Ü��|ØuÎUÕ�ú6Ü
êpÎUêóÑ)ß ü�Ô�ÕnßNØK�SÕóÔ�ßNØuã^û|ÕóØ
Þ É · Å ¾ Å ¼�½|Ã7· Ä ³9´H¿3ÐÒ¼ Ä · ÄWÉ ·;¼	¶;Ì�1*Ì-³ Ä Ã7³ ÄWÅ ¶$³9Ðºµ Å ·;ÃZ¾5Ñ�·�¶ ÅWÉ · É ·;³9´ É�Å ¾�À ÅWÉ · Ä�Å ¶�µ7» Å µS¶W·#³¢¿3¼�»�»N¾�¶$Ã7¼�¿º»N·
rX³ ÅWÉpÅWÉ ·[À�¾H½Ë½9¾�rX³Ë¿S´1ÀU¾�¶$È�µ7½¢¼	·�¹

1��¢� © � ¦£
¥'¤¦¥ � ¥ ÜKÛ<¸RÛ	¼ Ý

� ¥ � ÜB1�¬§� © Ý!¨ ¥ � ¥¦©ª ¤¦¥ ¨ ª � ª ÜKÛ<¸RÛ.Ð Ý

r É ·�¶$·¿ñ�³ Ä(ÅWÉ ·�¿<µ7È�Ð!·�¶l¾�À Ä�Å ¾�¶$³¢· Ä Ì	� ¥ ³ ÄPÅWÉ ·#À�¾�¶�»N·�¼ ÅlÅWÉ ·�w © � Ä�Å ¾�¶WÊ*¼	u7uÒ½¢³9·;Ã3¾5Ñ�·�¶ ÅWÉ ·�¼	¶W·;¼�¾�À ÅWÉ ·
Ðºµ7³Ë½¢Ã7³¢¿S´1³¢¿O¼�»�»N¾�¶$Ã7¼�¿7»N·�rX³ ÅWÉpÅWÉ ·[È3¼ Ä$Ä Ã7³ Ä�Å ¶�³9Ðºµ Å ³9¾H¿t¼ ÅIÅWÉ ¼ ÅXÄWÅ ¾�¶WÊ�Ì ¨ ¥ ³ ÄmÅWÉ · Ä ·;³ Ä È3³¢»#rP·;³¢´ É�Å ¾�À
ÅWÉ ·qw/© � Ä�Å ¾�¶WÊ�Ì�� ¥ ³ Ä#ÅWÉ · É ·;³¢´ É�Å ¾�À ÅWÉ ·qw/© � Ä�Å ¾�¶$Ê�Ì²¼�¿7ÃM� © ³ Ä ¼p»N¾H¿7»N·;¿ Å ¶�¼ Å ·;Ã�ÀU¾�¶$»N·4¼ Å#ÅWÉ · Å ¾�u�¾�À
ÅWÉ · ÄWÅ ¶$µ7» Å µS¶W·�´H³9Ñ�·;¿�Ð-Ê

� © � Â��ýÂ�Ø��L1 ÜKÛ<¸RÛ	» Ý

r É ·�¶$·q�'³ Ä�ÅWÉ ·4u!·�¶$³9¾EÃ�µ Ä ·;Ã�³¢¿ ÅWÉ ·*»N¾HÈ4uºµ Å ¼ Å ³¢¾H¿�¾�À ÅWÉ ·4Ðº¼ Ä · ÄWÉ ·;¼	¶;Ì213¸�� © ¿7·�·;Ã�¿S¾ Å ·�©S»N·�·;Ã
Á�×óöí¾�ÀJ1d¼�¿7Ã�È3¼�ÊpÐ|·[»N¾H¿ Ä ³¢ÃS·�¶W·;ÃO¼ Ä ��·�¶W¾*r É ·�¶W·��_³ Ä ÂE¸=Ø�í#î¬«�ð#ñ�ò?¾�¶X½9· ÄWÄ ¸
Þ É ³ Ä Ñ�·�¶ Å ³¢»�¼�½�Ã7³ Ä�Å ¶�³9Ðºµ Å ³9¾H¿°¾�À ÅWÉ ·�Ðº¼ Ä · ÄWÉ ·;¼	¶�³ Ä Ðº¼ Ä ·;Ã"¾H¿®¼ ½¢³¢¿S·;¼	¶pÈ4¾EÃS· ÄWÉ ¼	u!·¯¾�À ÅWÉ ·

Ä�Å ¶$µº» Å µS¶W·�ÌSrX³ ÅWÉpÅWÉ ·[À�¾�¶�»N·�¼ Å^ÅWÉ · Å ¾�u²Ì4� © Ìº¼�»�»N¾Hµº¿ Å ³¢¿7´3À�¾�¶ É ³9´ É ·�¶^È4¾EÃ7¼�½!·N�!·;» ÅWÄ ¸



Ô�Ô à
ÉFÊsË�Ê)Ìuø  Ô=ÕnÑB(¶Ô=Ú+êbÎ8]¿Ö9Ñ�Ï�êpÕ�ÑBm^û|êóÑ3Ô=ÚéÔ=Ò�Ü��áØ¤Î¨Õ�ú6Ü+êbÎUêbÑ�ß9ü�Ô�Õ�ßNØ��½ÕóÔ�ßNØuãáûáÕóØ
Þ É ·OÃS· Ä ³9´H¿ Ä�Å ¾�¶WÊ ÄWÉ ·;¼	¶;ÌG1 ¥ Ìl³¢¿q¼�¿�Ê Ä�Å ¾�¶WÊ ³ ÄZÅWÉ · Ä µ7Ès¾�À ÅWÉ ·OÀ�¾�¶$»N· Ä ÌH� © ¼�¿7Ã<� ¥ ¼	Ð!¾�Ñ�· ÅWÉ ¼ Å
Ä�Å ¾�¶WÊ�¸ Þ É ·�»N¾<ÃS·�¶W·;�<µ7³9¶$· Ä 1 ¥ Å ¾4Ð!·#Ãº³ Ä�Å ¶$³9ÐÒµ Å ·;Ã Å ¾ ÅWÉ ·#Ñ.¼	¶�³9¾Hµ Ä ·;½9·;È4·;¿ ÅWÄ ¾�À ÅWÉ ·�Ñ�·�¶ Å ³¢»�¼�½�½Ë¼ Å ·�¶$¼�½ Î
ÀU¾�¶$»N·NÎ/¶W· Ä ³ ÄWÅ ³¢¿S´ Ä Ê ÄWÅ ·;È ³¢¿�u7¶W¾�u!¾�¶ Å ³9¾H¿ Å ¾ ÅWÉ ·;³9¶�¶$³9´H³¢Ãº³ Å ³9· Ä Ì|»N¾H¿ Ä ³¢ÃS·�¶�³¢¿S´ ÅWÉ ·�¶�³9´H³¢Ã7³ Å ÊO¾�À ÅWÉ · Á ¾<¾�¶
Ã7³¢¼	u É ¶$¼	´HÈO¸

¯ É ·�¶W·*Ãº³¢¼	u É ¶$¼	´HÈ Ä ¼	¶W·*¿S¾ Å Á ·�©E³¢Ðº½9·�Ì ÅWÉ ·?È3¼ ÄWÄ ¼ Å ·;¼�» É ½9·�Ñ�·;½]³ Ä ¶W·;�-µº³9¶W·;Ã Å ¾�Ð!·3Ã7³ Ä uº½¢¼�»N·;Ã
ÀU¶W¾HÈ ÅWÉ ·[»�¼�½¢»�µº½¢¼ Å ·;Ã�»N·;¿ Å ·�¶X¾�À�È3¼ ÄWÄ ³Ë¿p·;¼�» É Ãº³9¶W·;» Å ³9¾H¿O¼4Ã7³ Ä�Å ¼�¿7»N·�·;�<µ7¼�½ Å ¾?×óöG¾�À ÅWÉ ·[ÐÒµ7³¢½¢Ã7³Ë¿S´
Ã7³¢È3·;¿ Ä ³9¾H¿Z¼ Å]ÅWÉ ¼ Å ½9·�Ñ�·;½Su!·�¶Wu!·;¿7Ãº³¢»�µ7½¢¼	¶ Å ¾ ÅWÉ ·�Ã7³9¶W·;» Å ³9¾H¿3¾�À ÅWÉ ·^À�¾�¶�»N·�µ7¿7Ã7·�¶(»N¾H¿ Ä ³¢ÃS·�¶�¼ Å ³9¾H¿�¸ Þ É ·
·N�!·;» Å ¾�À ÅWÉ ³ Ä ¼�»�»�³¢Ã7·;¿ Å ¼�½l·;»�»N·;¿ Å ¶$³¢»�³ Å Ê�¾�À ÅWÉ ·t»N·;¿ Å ·�¶Z¾�ÀXÈ3¼ Ä$Ä ¾H¿ ÅWÉ · ÄWÅ ¾�¶WÊ ÄWÉ ·;¼	¶ZÃ7³ ÄWÅ ¶$³9Ðºµ Å ³¢¾H¿
¿S·�·;Ã Ä^Å ¾3Ð!·[»N¾H¿ Ä ³¢ÃS·�¶$·;Ã�¸
Þ É ·t¼�»�»�³¢Ã7·;¿ Å ¼�½m·;»�»N·;¿ Å ¶$³¢»�³ Å ÊT¾�À ÅWÉ ·O»N·;¿ Å ·�¶4¾�À#È3¼ ÄWÄ ¶W· Ä µ7½ ÅWÄ ³¢¿ É ¾�¶$³¢��¾H¿ Å ¼�½ Å ¾�¶ Ä ³¢¾H¿�½¢·;¼�Ã7³¢¿S´

Å ¾�³¢¿7»N¶$·;¼ Ä ·;Ã ÄWÉ ·;¼	¶ Ä ¸ Þ É µ Ä Ì ÅWÉ · Å ¾�¶ Ä ³9¾H¿7¼�½IÃS· Ä ³9´H¿ È4¾HÈ4·;¿ Å ¼ Å ¼�´H³9Ñ�·;¿ Ä�Å ¾�¶WÊ�³ ÄZÅWÉ ·OÈ4¾HÈ4·;¿ Å
¶W· Ä µº½ Å ³¢¿S´1À�¶W¾HÈG·;»�»N·;¿ Å ¶$³¢»�³ Å ³¢· Ä Ð!· Å rP·�·;¿O¼	u7uÒ½¢³9·;ÃtÃS· Ä ³9´H¿t½¢¼ Å ·�¶$¼�½|ÀU¾�¶$»N· Ä ¼ Å ½9·�Ñ�·;½ Ä ¼	Ð!¾�Ñ�· ÅWÉ ¼ ÅIÄ�Å ¾�¶WÊ
¼�¿7Ã ÅWÉ ·ZÑ�·�¶ Å ³¢»�¼�½9Î/¶W· Ä ³ Ä�Å ³Ë¿S´?·;½¢·;È4·;¿ ÅWÄ ³Ë¿ ÅWÉ ¼ Å�Ä�Å ¾�¶$Ê�uº½¢µ ÄXÅWÉ ·4¼�»�»�³¢Ã7·;¿ Å ¼�½ Å ¾�¶ Ä ³9¾H¿�¶W· Ä µ7½ Å ³Ë¿S´3ÀU¶W¾HÈ
ÅWÉ ·�¼�»�»�³ËÃS·;¿ Å ¼�½²·;»�»N·;¿ Å ¶$³Ë»�³ Å ÊO¾�À ÅWÉ ·�»N·;¿ Å ·�¶X¾�À�È3¼ ÄWÄ ¸
�w¿ ÅWÉ ·�»�¼ Ä ·�¾�À Å ¾�¶ Ä ³¢¾H¿7¼�½¢½9Ê�³¢¶W¶W·�´Hµ7½¢¼	¶tÐºµ7³Ë½¢Ã7³¢¿S´ Ä Ì ÅWÉ ·�¼�»�»�³¢ÃS·;¿ Å ¼�½ Å ¾�¶ Ä ³¢¾H¿®¼ Å ·;¼�» É ½¢·�Ñ�·;½[³ Ä

¶W·;�<µ7³9¶W·;Ã Å ¾ Ð|·�³¢¿7»N¶W·;¼ Ä ·;Ã�Ð<Ê�¼�¿å>�È4uÒ½¢³ Ç »�¼ Å ³9¾H¿�ÀU¼�» Å ¾�¶�Ì v ¥ Ì�ÃS· Å ·�¶$È3³¢¿7·;Ã°ÀU¶W¾HÈ ÅWÉ ·¯ÀU¾H½¢½9¾5rX³¢¿S´
ÀU¾�¶$È1µº½¢¼E¹

v ¥ �¯®° ¥¤ �%sÔ �RÁ ° ¥�%� £:± � ÜKÛ<¸RÖ Ý

² É ·�¶$· ° ¥�$� £ ³ ÄlÅWÉ ·#¼�Ñ�·�¶$¼	´�·[¾�À ÅWÉ ·#Ã7³ Ä´³ ½¢¼�»N·;È4·;¿ ÅWÄ ¼ ÅlÅWÉ ·#·�© Å ¶W·;È4· ³ ¾H³¢¿ ÅWÄ ¾�À ÅWÉ · ÄWÅ ¶$µ7» Å µS¶W·�¼ ÅmÅWÉ ·w © � ½¢·�Ñ�·;½²¼�¿7Ã ° ¥¤ �%s ³ ÄIÅWÉ ·[È3¼#©E³ËÈ1µ7È¡Ãº³ Ä´³ ½¢¼�»N·;È3·;¿ Å ¼ Å^ÅWÉ ·bw © � ½9·�Ñ�·;½/¸
ÉFÊsË�Ê)Ìo& Ü
ØuÑ�ÏpÝåÑ�ß°Ö°ÕnÑ)Ò�êTXÎUêóÑ3Ô
�w¿ Å ·�¶�Î ÄWÅ ¾�¶WÊ�Ã7¶$³9À Å ¶$¼ Å ³¢¾[³ Ä ÃS· Ç ¿S·;ÃZ¼ Ä�ÅWÉ ·^Ã7³ �!·�¶W·;¿7»N·I³¢¿ ÅWÉ ·^Ã7³ Ä%³ ½¢¼�»N·;È4·;¿ ÅWÄ ¾�À ÅWÉ · Å ¾ ³ ¼�¿7ÃZÐ!¾ Å�Å ¾HÈ
¾�À Ä�Å ¾�¶WÊ�¿S¾�¶�È3¼�½¢³9��·;ÃpÐ<Ê ÅWÉ · Ä�Å ¾�¶WÊ É ·;³9´ É�Å ¸À:#¶$³9À Å ³ Ä ¼ ÄWÄ ¾<»�³¢¼ Å ·;Ã ² ³ ÅWÉ Ãº¼�È3¼	´�· Å ¾t¿S¾H¿EÎ Ä�Å ¶$µº» Å µS¶$¼�½
»N¾HÈ ³ ¾H¿S·;¿ ÅWÄ ³¢¿7»�½Ëµ7Ã7³¢¿S´ ÅWÉ ·4·�© Å ·�¶�³9¾�¶[À�¼�»�¼�ÃS·3¾�À ÅWÉ ·ZÐºµ7³¢½¢Ãº³¢¿S´SÌ!ÃS¶WÊ ² ¼�½¢½�³¢¿ Å ·�¶$³9¾�¶;Ì²¼�¿ºÃ ² ³¢¿7ÃS¾ ² Ä Ì
³¢¿t¼�Ã7Ã7³ Å ³¢¾H¿ Å ¾ZÐ!·;³¢¿S´�¼ ÄWÄ ¾<»�³¢¼ Å ·;Ã ² ³ ÅWÉ ¾E»�»�µ ³ ¼�¿ Å »N¾HÈ4À�¾�¶ Å ¸ Þ É ·#ÃS¶$³9À Å ÌEh3NÌS»N¾�¶W¶W· Ä´³ ¾H¿7Ã7³Ë¿S´ Å ¾ ÅWÉ ·
ÃS· Ä ³¢´H¿ Ä ·;³ Ä È*³¢»#À�¾�¶$»N· Ä ³ Ä ÃS· Å ·�¶�È3³¢¿S·;Ã�¼ Å ¼�½¢½²»N¶$³ Å ³Ë»�¼�½²½9¾E»�¼ Å ³9¾H¿ Ä ¾�À ÅWÉ · ÄWÅ ¶$µ7» Å µS¶W·[µ Ä ³¢¿S´4¼�¿�·;½Ë¼ Ä�Å ³¢»
¼�¿7¼�½9Ê Ä ³ Ä ¾�À ÅWÉ ·?½¢¼ Å ·�¶$¼�½9Î/À�¾�¶$»N·NÎ/¶$· Ä ³ Ä�Å ³¢¿7´ Ä Ê Ä�Å ·;ÈO¸ Þ É ·*»�¼�½Ë»�µ7½¢¼ Å ·;ÃTÃ7¶$³9À Å[ÄWÉ ¾Hµ7½¢Ã�³Ë¿7»�½¢µ7ÃS· Å ¶$¼�¿ Ä ½¢¼.Î
Å ³9¾H¿7¼�½P¼�¿7Ã Å ¾�¶ Ä ³9¾H¿7¼�½PÃS· Á ·;» Å ³9¾H¿ Ä ¸ Þ É ·t»N¾<ÃS·?·�© Å ¶�¼ ³ ¾H½Ë¼ Å · Ä1ÅWÉ ·t�¯¼#©E³¢È�µ7È �o¿S·;½Ë¼ Ä�Å ³¢»S¾X· Ä´³ ¾H¿ Ä ·



Ô�Ô ×
:#¶$³9À Å Ì]�µ�Ì�¾�À ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W·?»�¼�µ Ä ·;ÃBÐ<Ê ÅWÉ ·6:#· Ä ³9´H¿�8m¼ Ä ³ Ä»Û ¶W¾Hµº¿7Ã���¾ Å ³9¾H¿�ÀU¶W¾HÈ ÅWÉ ·?·;½Ë¼ Ä�Å ³¢»
ÃS¶$³¢À Å ¶$¼ Å ³9¾SÌºh3�Ìº¼ Ä ÀU¾H½¢½9¾ ² Ä ¹

�µ¶� Â��=Ø·c[�3 ÜKÛ<¸ Ô Â Ý

Þ É ·�»N¾EÃS·�¶$·;�-µ7³¢¶W· Ä]ÅWÉ ¼ ÅlÅWÉ ·#»�¼�½¢»�µº½¢¼ Å ·;Ã Ä�Å ¾�¶WÊ*Ã7¶$³9À Å Ì< µ Ì ÄWÉ ¼�½¢½Ò¿S¾ Å ·�©E»N·�·;ÃOÂE¸ýÂHÁ�×4À�¾�¶ Ä�Å ¶$µº» Å µS¶W· Ä
É ¼�Ñ<³¢¿7´?¼?ÀUµ7¿ºÃ7¼�È4·;¿ Å ¼�½ ³ ·�¶$³9¾EÃO¾�À]½¢· ÄWÄXÅWÉ ¼�¿¯ÂE¸=Ø³í#î¬«�ð#ñ�ò�íZ¼�¿7Ã�ÂE¸ýÂHÁ?À�¾�¶ Ä�Å ¶$µ7» Å µ7¶W· Ä ² ³ ÅWÉ ´�¶$·;¼ Å ·�¶³ ·�¶$³9¾EÃ Ä ¸
Þ É ·�ÃS· Ä ³9´H¿�½Ë¼ Å ·�¶$¼�½�À�¾�¶�»N· Ä µ Ä ·;Ã Å ¾ Ã7· Å ·�¶$È3³¢¿S· ÅWÉ ·�»�¼�½¢»�µ7½¢¼ Å ·;Ã®Ã7¶$³9À Å ¼	¶W·�Ðº¼ Ä ·;Ã Ä ¾H½9·;½¢Ê°¾H¿

ÀU¾�¶$È1µº½¢¼	·?Û<¸RÙ	¼�¼�¿7ÃBÛ<¸RÙ.Ð²¸ Þ É ·*»N¾EÃS·*¼�½¢½9¾ ² Ä[ÅWÉ ·?½¢³¢È*³ Å ¼ Å ³9¾H¿ Ä ¾�ÀmÀU¾�¶$È1µº½¢¼	·?Û<¸RÙ	»t¼�¿7ÃBÛ<¸RÙ	Ã Å ¾¯Ð!·
Ã7³ Ä ¶W·�´H¼	¶$ÃS·;Ã�ÀU¾�¶ZÃS¶$³9À Å »N¾HÈ ³ µ Å ¼ Å ³¢¾H¿�¸O�o¿B¼�Ã7Ã7³ Å ³¢¾H¿�ÌcÀU¾�¶ ÅWÉ · ³ µS¶ ³ ¾ Ä ·4¾�À^»N¾HÈ ³ µ Å ³¢¿S´ ÅWÉ ³ Ä Ã7· Ä ³9´H¿
Ðº¼ Ä · ÄWÉ ·;¼	¶IÀU¾�¶IÃS¶$³9À Å »N¾HÈ ³ µ Å ¼ Å ³9¾H¿�Ì ÅWÉ ·�¶W·�³ Ä ¿S¾�¶W· Ä�Å ¶$³Ë» Å ³9¾H¿t¾H¿ ÅWÉ · ³ ·�¶$³9¾EÃt»N¾HÈ ³ µ Å ·;ÃtÀU¶W¾HÈí¼�À�µ7½¢½
ÃSÊE¿7¼�È3³¢»�È4¾EÃ7¼�½�¼�¿7¼�½¢Ê Ä ³ ÄmÅ ¾ Ô Í	Ânö¡¾�À ÅWÉ · ³ ·�¶$³¢¾<Ãp»N¾HÈ ³ µ Å ·;Ã�µ Ä ³¢¿7´ ÅWÉ ·�»N¾<Ã7·�À�¾�¶$È�µ7½¢¼EÌºÛ<¸=Ø-¸
ÉFÊsË�Ê)Ì:C ¸º¹¼»½��¾®Øuß�êóÏ
¯ É ·;¿ ÅWÉ ·�½¢¼ Å ·�¶$¼�½cÀ�¾�¶$»N· Ä ÀU¶W¾HÈ ¼�¿�·;¼	¶ ÅWÉ �<µ7¼pª�·ZÃ7³ Ä´³ ½Ë¼�»N·[¼3Ðºµ7³Ë½¢Ã7³¢¿S´Z½¢¼ Å ·�¶$¼�½Ë½9Ê�Ì ÅWÉ ·1´�¶$¼;ÑE³ Å Ê�½¢¾H¼�Ã Ä
¼�» Å ³¢¿S´pÑ�·�¶ Å ³Ë»�¼�½¢½9Ê�ÃS¾ ² ¿ ² ¼	¶$Ã�»�¼�µ Ä ·4¼�¿�¾�Ñ�·�¶ Å µS¶$¿7³¢¿7´?È4¾HÈ4·;¿ Å ¾H¿ ÅWÉ · ÄWÅ ¶$µ7» Å µS¶W·Z¼	Ð!¾Hµ Å ³ ÅWÄ Ðº¼ Ä ·�Ì
³¢¿3¼�ÃºÃ7³ Å ³9¾H¿ Å ¾ ÅWÉ ·X¾5Ñ�·�¶ Å µS¶$¿º³¢¿S´�È4¾HÈ3·;¿ Å »�¼�µ Ä ·;Ã3Ð<Ê ÅWÉ ·X½Ë¼ Å ·�¶$¼�½ºÀU¾�¶$»N· ÄPÅWÉ ·;È Ä ·;½¢Ñ�· Ä ¸ Þ É ³ Ä(Ä ·;»N¾H¿7Ã
¾�¶$ÃS·�¶c·N�|·;» Å ² É ³¢» É »�¼�¿[½9·;¼�Ã Å ¾^´H½¢¾�Ðº¼�½H³¢¿ ÄWÅ ¼	Ðº³¢½¢³ Å ÊI¾�À ÅWÉ ·�Ðºµ7³¢½ËÃ7³¢¿S´l³ Ä!Å ·�¶$È4·;Ã ÅWÉ ·]«3¬X ·N�!·;» Å ¸ Þ É ·
»N¾EÃS·Z¶W·;�-µº³9¶W· Ä�ÅWÉ ¼ Å�ÅWÉ ·1¶$· Ä µ7½ Å ³¢¿7´?È4·;È1Ð!·�¶#ÀU¾�¶$»N· Ä ¼�¿7Ã�È4¾HÈ4·;¿ ÅWÄ ¼�¿7Ã ÅWÉ · Ä�Å ¾�¶WÊ¯ÃS¶$³9À ÅWÄ ³Ë¿7Ã7µ7»N·;Ã
Ð<Êt« ¬Bí·N�|·;» ÅWÄ Ð!·[»N¾H¿ Ä ³¢Ã7·�¶W·;ÃO³¢¿ ÅWÉ ·[·�Ñ	¼�½¢µ7¼ Å ³¢¾H¿O¾�À�¾5Ñ�·�¶$¼�½¢½ Ä�Å ¶$µ7» Å µS¶�¼�½!À�¶$¼�È3· Ä�Å ¼	Ðº³¢½¢³ Å Ê�¸

ÉFÊsË�Ê)Ì:N Öÿ|Ú|ÎÐÝÞÑ)ß[}°ÚáÎ8]$ÿ|ÏpÑ)Ï
Þ É ·1Ã7³ Ä�Å ¶$³¢Ðºµ Å ³9¾H¿t¾�À Ä ·;³ Ä È*³¢»�À�¾�¶�»N· Ä ¾H¿¯¼*¿<µ7È�Ð!·�¶^¾�À ÄWÅ ¶$µ7» Å µS¶W· Ä ³ Ä ¾�À Å ·;¿¯»N¾H¿ Ä ³¢ÃS·�¶$¼	ÐÒ½9Ê?Ã7³9�|·�¶W·;¿ Å
ÀU¶W¾HÈ ÅWÉ ¾ Ä · ÅWÉ ¼ Å ² ¾Hµ7½ËÃBÐ!·p´H³9Ñ�·;¿qÐ<Ê ÅWÉ · Ä�Å ¼ Å ³¢»O½¢¼ Å ·�¶$¼�½mÀU¾�¶$»N· ³ ¶W¾<»N·;ÃºµS¶W·pÃS· Ä »N¶$³9Ð!·;Ã ³¢¿ ³ ¶W·�ÑE³ Î
¾Hµ Ä[Ä ·;» Å ³9¾H¿ Ä ¸½;Eµº» É Ã7³ �!·�¶W·;¿7»N· Ä »�¼�¿T¾<»�»�µ7¶�³¢¿�Ðºµ7³¢½ËÃ7³¢¿S´ Ä ² ³ ÅWÉ�Ä ·�Ñ�·�¶W· Ä · Å Ðº¼�»gª Ä Ì�Ðºµ7³¢½ËÃ7³¢¿S´ Ä ² ³ ÅWÉ
³9¶W¶$·�´Hµ7½¢¼	¶¿*.µ7¿<µ Ä µº¼�½�»N¾H¿ Ç ´HµS¶$¼ Å ³9¾H¿�Ì�¼�¿7Ã�Ðºµº³¢½¢Ã7³¢¿7´ Ä ² ³ ÅWÉTÄ ³9´H¿7³ Ç »�¼�¿ Å Ñ	¼	¶$³¢¼ Å ³9¾H¿�³Ë¿�ÃS¶$³9À Å À�¶W¾HÈ ¾H¿S·
Ä�Å ¾�¶WÊ Å ¾�¼�¿S¾ ÅWÉ ·�¶;¸��w¿ Ä µ7» É ³¢¿ Ä�Å ¼�¿7»N· Ä Ì(¼�Ã7Ê<¿7¼�È*³¢»?¼�¿º¼�½9Ê Ä ³ Ä »�¼�¿ Ðº¶$³¢¿S´¯¾Hµ ÅZÅWÉ ·p·N�|·;» ÅWÄ ¾�À ÅWÉ ·
Ä�Å ¶$µº» Å µS¶W·ÁÀ Ä ÃSÊE¿7¼�È3³¢»^» É ¼	¶$¼�» Å ·�¶$³ Ä�Å ³¢» Ä ¾H¿ ÅWÉ ·�Ã7³ Ä�Å ¶$³¢Ðºµ Å ³9¾H¿Z¾�Àc½Ë¼ Å ·�¶$¼�½|À�¾�¶$»N· Ä ¼�½9¾H¿7´�³ ÅWÄlÉ ·;³9´ É-Å Ì ÅWÉ ·
·N�!·;» ÅWÄ ¾�À ÅWÉ · Ä�Å ¶$µ7» Å µS¶$·ÁÀ Ä�É ³9´ É ·�¶1È3¾<ÃS· Ä ¾�À^¶$· Ä´³ ¾H¿ Ä · ÅWÉ ¼ Å »N¾Hµ7½ËÃB»N¾H¿ Å ¶$³9Ðºµ Å · Ä µSÐ Ä�Å ¼�¿ Å ³Ë¼�½¢½9Ê Å ¾
³¢¿7Ãº³9Ñ<³ËÃ7µ7¼�½ Ä�Å ¾�¶WÊ Ä$É ·;¼	¶ Ä ¼�¿7Ã¯Ã7·�À�¾�¶$È*¼ Å ³9¾H¿ Ä ¼�¿7Ã ÅWÉ ·1·N�!·;» ÅWÄ ¾�À ÅWÉ ·�·�©E³ Ä�Å ·;¿7»N·�¾�À]¿S¾�¶$È3¼�½�È4¾EÃS· Ä² ³ ÅWÉ�Ä ³9´H¿7³ Ç »�¼�¿ Å »N¾HÈ ³ ¾H¿7·;¿ ÅWÄ ¾�À Å ¾�¶ Ä ³9¾H¿º¼�½²È4¾ Å ³9¾H¿ ÅWÉ ¼ Å »�¼�¿�½9·;¼�Ã Å ¾?³¢¿7»N¶$·;¼ Ä ·;Ã�ÃS·;È*¼�¿7Ã�¾H¿ ÅWÉ ·



Ô�Ô Ù
Ä�Å ¶$µº» Å µS¶W·ÁÀ Ä ½¢¼ Å ·�¶�¼�½�À�¾�¶�»N·[¶W· Ä ³ ÄWÅ ³¢¿S´ Ä Ê Ä�Å ·;ÈO¸
�wÈ ³ ½9·;È3·;¿ Å ¼ Å ³9¾H¿�¾�À�ÃSÊE¿7¼�È3³Ë»#½Ë¼ Å ·�¶$¼�½�ÀU¾�¶$»N· ³ ¶W¾E»N·;Ã7µS¶$· Ä ³¢¿-Ñ�¾H½9Ñ�· Ä ¹
Ô ¸^�wÃS·;¿ Å ³ Ç »�¼ Å ³9¾H¿�¾�À#¼ ³z³ ¶W¾ ³ ¶�³¢¼ Å ·*´�¶W¾Hµº¿7ÃBÈ3¾ Å ³9¾H¿ ¶W· ³ ¶W· Ä ·;¿ Å ¼ Å ³9¾H¿ Ä ÀU¾�¶4µ Ä ·p¼ Ä ³¢¿ ³ µ Å�Å ¾ ÅWÉ ·
¼�¿º¼�½9Ê Ä ³ Ä ¸

Á<¸¿:#·�Ñ�·;½9¾ ³ È4·;¿ Å ¾�À#¼�¿°·;½¢¼ Ä�Å ³¢»pÈ3¼ ÅWÉ ·;È*¼ Å ³¢»�¼�½XÈ4¾EÃS·;½l¾�À ÅWÉ · Ä�Å ¶$µº» Å µS¶W· ÅWÉ ¼ Å ¶W· ³ ¶W· Ä ·;¿ ÅWÄ ³ ÅWÄ
³ËÈ ³ ¾�¶ Å ¼�¿ Å ´�·�¾HÈ3· Å ¶$³¢»	Ì Ä�Å ³9�!¿S· Ä$Ä Ì7³¢¿S·�¶ Å ³Ë¼�½�¼�¿7ÃOÃ7¼�È ³ ³Ë¿S´4» É ¼	¶$¼�» Å ·�¶�³ Ä�Å ³¢» Ä ¸

Í<¸B¬m¾HÈ ³ µ Å ¼ Å ³9¾H¿�¾�À ÅWÉ ·�È4¾<Ã7·;½ÂÀ Ä ÃSÊE¿7¼�È3³Ë»O¶W· Ä´³ ¾H¿ Ä · Å ¾ ÅWÉ · Ä ·;³ Ä È*³¢»�³¢¿ ³ µ Å È4¾ Å ³9¾H¿�Ì^µ Ä ³¢¿S´
¶$· Ä´³ ¾H¿ Ä · Ä´³ ·;» Å ¶$µ7È ¾�¶ Å ³ËÈ4·NÎ É ³ Ä�Å ¾�¶$Ê°È4· ÅWÉ ¾EÃ Ä ¼�¿7Ã ¼�¿�· ÄWÅ ¼	Ðº½¢³ ÄWÉ ·;Ã Ä�Å ¶$µº» Å µS¶$¼�½#¼�¿7¼�½9Ê Ä ³ Ä
»N¾HÈ ³ µ Å ·�¶ ³ ¶W¾�´�¶$¼�ÈOÌ Ä µº» É ¼ Ä Ú Þ >�8®;|¸

àS¸B¬I¼	¶W·�ÀUµº½�³¢¿ Å ·�¶ ³ ¶W· Å ¼ Å ³9¾H¿�¼�¿ºÃ�¼ ³z³ ½¢³Ë»�¼ Å ³9¾H¿t¾�À ÅWÉ ·[¶W· Ä µ7½ ÅWÄ ¾�À ÅWÉ ·1¼�¿7¼�½9Ê Ä ³ Ä ¸
Þ É ·X¶W·;�<µ7³9¶W·;È3·;¿ ÅWÄ ¾�À ÅWÉ · É ¾�¶$³9��¾H¿ Å ¼�½|Ã7³ Ä�Å ¶$³¢Ðºµ Å ³9¾H¿Z¾�À Ä$É ·;¼	¶[Ü�³¢¿7»�½¢µ7Ãº³¢¿S´�¼�»�»�³¢ÃS·;¿ Å ¼�½|·;»�»N·;¿ Å ¶$³Ë» Î

³ Å Ê3¼�¿7Ã Å ¾�¶ Ä ³9¾H¿ Ý Ì Ä ·;³ Ä È*³¢»XÃS¶�³9À Å ¶�¼ Å ³9¾�¼�¿ºÃ?«q¬�'·N�!·;» ÅWÄ Ã7· Ä »N¶$³9Ð!·;Ã ³ ¶W·�Ñ<³¢¾Hµ Ä ½9ÊZ¼	¶W·�¼ ³z³ ½¢³¢»�¼	ÐÒ½9· Å ¾
ÅWÉ ·?:#ÊE¿7¼�È3³¢»k>#¿7¼�½9Ê Ä ³ ÄH³ ¶$¾<»N·;Ã7µ7¶W·[¼ Ä ² ·;½¢½K¸
ÉFÊsË�Ê)Ì�U XØuÏ·�ZÔ=ÚáÏ#Ø Ü2�ZØuß�êbÕnû^Ý Ã Ø¶êu�áÔFã ú½Ö°ÿ�ÚáÎÐÝåÑ�ß[}°Ú|Î8]3ÿ�ÏpÑ�Ï��SÕóÔ�ßNØuã^û|ÕóØõÏ
> ¶$· Ä´³ ¾H¿ Ä · Ä´³ ·;» Å ¶$µ7È ¾�ÀP¼�¿�·;¼	¶ ÅWÉzÄ µº¼pª�·*³ Ä#ÅWÉ · ³ ½9¾ Å ¾�À ÅWÉ · Å ³¢È4· ³ ·�¶$³9¾EÃ�¾�Àl¼ Ä ³¢¿S´H½9·ZÃS·�´�¶W·�·4¾�À
ÀU¶W·�·;ÃS¾HÈsÜ3;N:bi�4 Ý^Ä Ê Ä�Å ·;È ² ³ ÅWÉ Ñ.¼	¶$Ê<³¢¿7´?¿7¼ Å µS¶�¼�½ ³ ·�¶$³9¾EÃ�Ì7Ñ�·�¶ Ä µ ÄXÅWÉ · ³ ·;¼pª�¼�»�»N·;½9·�¶$¼ Å ³¢¾H¿¯·�© ³ ·�¶$³ Î
·;¿7»N·;Ã�Ð-Ê ÅWÉ ·1È3¼ ÄWÄ ÃºµS¶$³¢¿S´ ÅWÉ ·1·;¼	¶ ÅWÉzÄ µ7¼pª�·�¸�Åo¿ ÅWÉ ·[·;½¢¼ ÄWÅ ³¢»�¶$¼�¿S´�·�Ì!¼4Ðºµº³¢½¢Ã7³¢¿7´1¶W· Ä%³ ¾H¿ Ä ·[»�¼�¿�Ð!·
ÃS·;»N¾HÈ ³ ¾ Ä ·;Ãp³¢¿ Å ¾Z¼1¿<µ7È1Ð|·�¶l¾�ÀcÈ4¾EÃS· Ä ÌE·;¼�» É È4¾<Ã7·�»N¾�¶W¶W· Ä%³ ¾H¿ºÃ7³¢¿S´ Å ¾�¼ ³ ·�¶$³9¾EÃ*¼�¿7Ãt¼ZÃS·�ÀU¾�¶$È4·;Ã
ÄWÉ ¼ ³ ·*Ü�È4¾EÃS· ÄWÉ ¼ ³ · Ý ¸

:�µS¶$³Ë¿S´*¼�¿�·;¼	¶ ÅWÉzÄ µ7¼pª�·�Ì�³9À�¼*ÐÒµ7³¢½¢Ã7³Ë¿S´Z¶W· Ä´³ ¾H¿7Ã ÄG³ µS¶W·;½9ÊO³¢¿�¾H¿S·1¾�ÀP³ ÅWÄ È4¾EÃS· Ä Ì ÅWÉ ·;¿�³ ÅWÄ ³ ·;¼pª
¼�»�»N·;½9·�¶$¼ Å ³¢¾H¿�ÃºµS¶$³¢¿S´ ÅWÉ ·]·;¼	¶ ÅWÉzÄ µ7¼pª�· ² ³¢½¢½HÐ|· ÅWÉ · Ä ¼�È4·P¼ Ä�ÅWÉ ·l¼�»�»N·;½9·�¶$¼ Å ³9¾H¿�Ñ	¼�½¢µS·]¾H¿ ÅWÉ ·P¶W· Ä´³ ¾H¿ Ä ·
Ä´³ ·;» Å ¶$µ7È¡»N¾�¶$¶W· Ä´³ ¾H¿7Ã7³¢¿7´ Å ¾?¼S;N:bi�4 Ä Ê Ä�Å ·;È ³ ·�¶$³9¾EÃt· Ä µ7¼�½ Å ¾ ÅWÉ ·[Ðºµº³¢½¢Ã7³¢¿7´�È4¾EÃ7¼�½ ³ ·�¶$³9¾EÃ�¸

> Ã7· Ä ³9´H¿¯¶W· Ä´³ ¾H¿ Ä · Ä´³ ·;» Å ¶$µ7È ³ Ä µ Ä µ7¼�½¢½9ÊO¼�¿�³¢ÃS·;¼�½Ë³ÇÆ�·;Ã�¼�Ñ�·�¶$¼	´�· Ä´³ ·;» Å ¶$µ7È ÃS·�¶$³¢Ñ�·;Ã�ÀU¶W¾HÈ ÅWÉ ·
Ä´³ ·;» Å ¶$¼�¾�À ³ ¼ Ä�Å ·;¼	¶ ÅWÉzÄ µº¼pª�· Ä ³¢¿4¼�¶$·�´H³9¾H¿�¸ Þ É ·®7B8Z¬^ÖHØ Ó Í�Í Õ ÃS· Ä ³9´H¿Z¶W· Ä´³ ¾H¿ Ä · Ä´³ ·;» Å ¶$µºÈ ³ Ä(ÄWÉ ¾ ² ¿
³¢¿64�³9´HµS¶$·�Û<¸ Ô ¸
Þ É ·B¾X· Ä´³ ¾H¿ Ä · ; ³ ·;» Å ¶$µ7ÈÉÈ�· ÅWÉ ¾EÃp¶W· Ä µ7³9¶W· Ä ÃSÊE¿7¼�È3³¢»�¼�¿7¼�½9Ê Ä ³ Ä ¾�À�¼ZÈ3¼ ÅWÉ ·;È*¼ Å ³¢»�¼�½!È4¾<Ã7·;½Ò¾�À

ÅWÉ ·ZÐºµ7³Ë½¢Ã7³¢¿S´ Å ¾O· ÄWÅ ¼	Ðº½¢³ ÄWÉ È4¾EÃ7¼�½�À�¶$· Ä µS·;¿º»�³9· Ä ¼�¿7Ã�È4¾<Ã7· ÄWÉ ¼ ³ · Ä ¸?7 Ä ³¢¿S´ Ä�Å ¼�¿7Ã7¼	¶$Ã�È3¼ ÅWÉ ·;È3¼ Å Î
³¢»�¼�½ ³ ¶$¾<»N·;Ã7µ7¶W· Ä�Ó Ô à Õ ¼�¿7Ã�¼pÃS· Ä ³9´H¿�¶W· Ä´³ ¾H¿ Ä · Ä%³ ·;» Å ¶�µ7È »N¾�¶W¶W· Ä´³ ¾H¿7Ã7³Ë¿S´ Å ¾ ÅWÉ ·4Ã7¼�È ³ ³¢¿S´p³¢¿ ÅWÉ ·
Ðºµ7³Ë½¢Ã7³¢¿S´SÌ ÅWÉ ·tÈ4¾EÃ7¼�½]À�¶W· Ä µS·;¿7»�³¢· Ä ¼�¿7Ã ÄWÉ ¼ ³ · Ä ¼	¶$·tµ Ä ·;Ã Å ¾�· Ä�Å ¼	Ðº½¢³ Ä$ÉTÄ´³ ·;» Å ¶$¼�½PÃS·;È3¼�¿7Ã Ä ¸ Þ É ·
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4�³¢´HµS¶W·�Û<¸ Ô ¹ Ô Ö�ÖHØ»7�¿º³9À�¾�¶�È 8lµº³¢½¢Ã7³¢¿7´�¬l¾EÃS· Ó Í�Í Õ ¾X· Ä´³ ¾H¿ Ä ·?; ³ ·;» Å ¶$µ7È
Ä´³ ·;» Å ¶$¼�½IÃS·;È*¼�¿7Ã Ä ¼	¶W· ÅWÉ ·;¿qµ Ä ·;Ã Å ¾�»�¼�½¢»�µ7½¢¼ Å ·�È3·;È�Ð!·�¶4ÀU¾�¶$»N· Ä ÌmÃ7³ Ä´³ ½Ë¼�»N·;È4·;¿ ÅWÄ Ì Ä�Å ¾�¶WÊ�À�¾�¶�»N· Ä Ì
Ä�Å ¾�¶WÊ Ä$É ·;¼	¶ Ä Ì�¼�¿7ÃTÐº¼ Ä ·*¶$·;¼�» Å ³9¾H¿ Ä À�¾�¶�·;¼�» É È4¾EÃS·*¾�ÀI¶$· Ä´³ ¾H¿ Ä ·*»N¾H¿ Ä ³¢ÃS·�¶W·;Ã�¸ Þ É · Ä ·*ÀU¾�¶$»N· Ä ¼�¿7Ã
Ã7³ Ä%³ ½¢¼�»N·;È4·;¿ ÅWÄ ¶$· ³ ¶W· Ä ·;¿ Å�ÅWÉ ·IÈ3¼#©E³ËÈ1µ7È_¶W· Ä´³ ¾H¿ Ä · Ä ¾�À ÅWÉ · Ä�Å ¶$µ7» Å µS¶$· ² É ·;¿Z³ Å ³ Ä Ñ<³¢Ð7¶$¼ Å ³¢¿S´#³¢¿ ÅWÉ ¼ Å
È4¾EÃS·�¸áÃ�¾ ² ·�Ñ�·�¶;Ì|Ð|·;»�¼�µ Ä · ÅWÉ · Ä ·1È3¼#©E³ËÈ1µ7È�È4¾<Ãº¼�½�¶W· Ä´³ ¾H¿ Ä · Ä ² ³¢½¢½!¿S¾ Å ¾E»�»�µS¶�¼ ÅXÅWÉ · Ä ¼�È4· Å ³¢È4·
Ã7µS¶�³¢¿S´ ÅWÉ ·t·;¼	¶ ÅWÉzÄ µ7¼pª�·p´�¶W¾Hµ7¿ºÃTÈ4¾ Å ³9¾H¿²Ì(³ Å ³ Ä ¿S·;»N· Ä$Ä ¼	¶WÊ Å ¾�»N¾HÈ�ÐÒ³¢¿S· ÅWÉ · Ä ·pÈ3¼#©E³ËÈ1µ7È�È4¾EÃ7¼�½
¶W· Ä´³ ¾H¿ Ä · Ä ³¢¿O¼ Ä�Å ¼ Å ³ Ä�Å ³¢»�¼�½²È3¼�¿º¿S·�¶X³¢¿p¾�¶$Ã7·�¶ Å ¾*· Ä�Å ³ËÈ3¼ Å · ÅWÉ ·�È*¼#©E³¢È�µ7È »N¾HÈ ³ ¾ Ä ³ Å ·�¶W· Ä´³ ¾H¿ Ä ·�¾�À
ÅWÉ · ÄWÅ ¶$µ7» Å µS¶W·�¸�;Eµ7» É[³ ¶W¾E»N·;Ã7µS¶W· Ä ¼	¶W· Å Ê ³ ³¢»�¼�½¢½9Ê�Ðº¼ Ä ·;Ã�¾H¿T¼�¿�¼ ³z³ ¶W¾ ³ ¶$³¢¼ Å ·3»N¾HÈ1Ðº³¢¿º¼ Å ³9¾H¿�¾�À ÅWÉ ·
È3¼#©S³¢È�µ7Èí³¢¿7Ã7³9ÑE³¢Ã7µº¼�½SÈ4¾<Ãº¼�½Ò¶$· Ä´³ ¾H¿ Ä · Ä ÌE¼�¿7Ã ÄWÉ ¾Hµ7½ËÃ?¼�»�»N¾Hµ7¿ Å ÀU¾�¶ ³ ¾ Ä$Ä ³9Ðº½9·�³¢¿ Å ·�¶�¼�» Å ³9¾H¿pÐ!· Å ² ·�·;¿
¼�¿-ÊB»�½9¾ Ä ·;½¢Ê Ä´³ ¼�»N·;ÃqÈ3¾<Ã7¼�½l¶W· Ä%³ ¾H¿ Ä · Ä�ÅWÉ ¼ Å È3¼;Ê�·�©S³ Ä�Å ¸æ> Ä ³¢È ³ ½9·?¼�¿7Ã ¼�»�»�µS¶�¼ Å ·�È4¾EÃ7¼�½m»N¾HÈZÎ
Ðº³¢¿º¼ Å ³9¾H¿¯¼ ³:³ ¶W¾H¼�» É�ÅWÉ ¼ Å[Ä ¼ Å ³ Ä�Ç · Ä#ÅWÉ ³ Ä ¶$· Ä µ7³¢¶W·;È4·;¿ Å ³ Ä#ÅWÉ ·½¬m¾HÈ ³ ½9· Å ·�Ê�µ7¼�ÃS¶�¼ Å ³¢»�¬m¾HÈ�Ðº³Ë¿7¼ Å ³9¾H¿
Ü3¬fÊ ¬ Ý È4· ÅWÉ ¾EÃ Ó ÙHØ Õ ¸ Þ É ³ Ä ¼ ³z³ ¶W¾H¼�» É ³ Ä Ðº¼ Ä ·;ÃB¾H¿T¶$¼�¿ºÃS¾HÈ ÑE³9Ð7¶�¼ Å ³9¾H¿�»N¾H¿7»N· ³7ÅWÄ ¼�¿ºÃT¼ ÄWÄ µºÈ4· Ä
ÅWÉ ¼ Å4ÅWÉ ·OÃ7µ7¶$¼ Å ³9¾H¿�¾�À ÅWÉ ·t·;¼	¶ ÅWÉzÄ µº¼pª�· ÄWÉ ¼pªE³¢¿S´�³ Ä ½9¾H¿S´ ² É ·;¿ »N¾HÈ ³ ¼	¶W·;Ã Å ¾ ÅWÉ ·pÀ�µ7¿7Ã7¼�È4·;¿ Å ¼�½³ ·�¶$³9¾EÃ�¾�À ÅWÉ · Ä�Å ¶$µ7» Å µS¶$·t¼�¿7Ã ÅWÉ ·tÃS· Ä ³9´H¿�¶W· Ä´³ ¾H¿ Ä · Ä´³ ·;» Å ¶$µ7È ·�© É ³9Ðº³ ÅWÄ�Ä ½9¾ ² ½9Ê�Ñ	¼	¶WÊE³¢¿S´¯¼�È ³ ½¢³ Î
Å µ7ÃS· Ä ¾�Ñ�·�¶1¼ ² ³¢ÃS·Z¶$¼�¿S´�·4¾�À ³ ·�¶$³9¾EÃ Ä�ÅWÉ ¼ Å ³¢¿º»�½¢µ7ÃS· ÅWÉ ·3ÃS¾HÈ3³Ë¿7¼�¿ Å È3¾<ÃS· Ä ¾�À ÅWÉ · ÄWÅ ¶$µ7» Å µS¶W·�¸�Åw¿
ÅWÉ ·�¬fÊ ¬ »N¾HÈ1Ðº³¢¿7¼ Å ³¢¾H¿�ÌÒ¼�½¢½ ÅWÉ · Ä ³¢´H¿7³ Ç »�¼�¿ Å È4¾EÃS· Ä ¾�À ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W·�¿S·�·;Ã Å ¾*Ð!·�³¢¿º»�½¢µ7ÃS·;Ã�¸ Þ É ·
»N¾EÃS·X¶W· Ä µ7³9¶$· Ä�ÅWÉ ¼ Å ¼ Å ½9·;¼ Ä�Å Ö	Ânö ¾�À ÅWÉ · ³ ¼	¶ Å ³¢»�³ ³ ¼ Å ³¢¿S´[È3¼ ÄWÄ ¾�À ÅWÉ · Ä�Å ¶�µ7» Å µS¶W·^Ð!·X³Ë¿7»�½¢µ7ÃS·;Ã4³Ë¿ ÅWÉ ·
»�¼�½¢»�µ7½Ë¼ Å ³9¾H¿O¾�À�ÃSÊ<¿º¼�È3³¢»#¶W· Ä´³ ¾H¿ Ä ·�ÀU¾�¶^·;¼�» ÉT³ ¶$³Ë¿7»�³ ³ ¼�½ É ¾�¶$³ÇÆ�¾H¿ Å ¼�½²Ã7³¢¶W·;» Å ³9¾H¿�¸
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ÉFÊsË�Ê)ÌuÉ XØuãáû^ß�êbÑ)Ô=Ú Ô�Ò���]3ÎÐÏ�êóÑ)ßMXØuÏ·�ZÔ=Ú^Ï�Ø���Î¨ÕóÎÐÝåØ¶êbØ¤ÕnÏ6Ò`Ô�ÕÖ°ØuÏpÑ3Ù+Ú

Þ É ·�·;¼	¶ ÅWÉ:Ä µ7¼pª�·�ÀU¾�¶$»N·[½9·�Ñ�·;½ Ä »N¾�¶$¶W· Ä´³ ¾H¿7Ã7³¢¿7´ Å ¾ ÅWÉ · Ä�Å ¼ Å ³Ë»#¼�¿º¼�½9Ê Ä ³ ÄH³ ¶W¾E»N·;Ã7µS¶W·�ÃS· Ä »N¶$³¢Ð|·;Ã ³ ¶W·�ÑE³ Î
¾Hµ Ä ½¢Ê1¶W· Á ·;» Å]ÅWÉ ·X³Ë¿ Á µS·;¿7»N·I¾�À ÄWÅ ¶$µ7» Å µS¶$¼�½ ³ ·�¶�³9¾<Ã²ÌHÃ7µ7» Å ³¢½¢³ Å Ê�Ì�¼�¿7Ã*Ã7¼�È ³ ³¢¿7´�À�¾�¶PÑ.¼	¶$³¢¾Hµ Ä(Ä�Å ¶$µº» Å µS¶$¼�½
Ä Ê Ä�Å ·;È Ä ¸68l·;»�¼�µ Ä ·p³ Å ³ Ä Ã7³9Æ*»�µº½ Å�Å ¾�¶W· Á ·;» Å�ÅWÉ · Ä ·t³¢¿ Á µ7·;¿7»N· Ä ¾H¿T¼¯»N¾H¿ Ä ³ ÄWÅ ·;¿ Å ÐÒ¼ Ä ³ Ä ÀU¾�¶1Ã7· Ä ³9´H¿
µ Ä ³Ë¿S´ ÅWÉ ·�ÃSÊE¿7¼�È3³¢» ³ ¶$¾<»N·;Ã7µ7¶W·�Ì ÅWÉ ·�»N¾EÃS·�¼�½¢½¢¾ ² ÄIÅWÉ ·�Ú]½¢¼ ÄWÅ ³¢»k¾^· Ä´³ ¾H¿ Ä · 5�¼	¶�¼�È4· Å ·�¶ Ä Ü ² É ³¢» É ¼	¶W·
ÅWÉ ·^¶$· Ä µ7½ ÅWÄ ¾�À ÅWÉ ·X¶W· Ä´³ ¾H¿ Ä · Ä´³ ·;» Å ¶$µºÈ ¼�¿7¼�½9Ê Ä ³ Ä�ÅWÉ ¼ Å ³ Ä ÐÒ¼ Ä ·;Ã4¾H¿*¼�¿?µ7¿S¶W·;Ãºµ7»N·;Ã Ä´³ ·;» Å ¶$µ7È ¼�¿ºÃ*¼
½¢³¢¿7·;¼	¶�·;½Ë¼ Ä�Å ³¢» Ä�Å ¶$µº» Å µS¶$¼�½EÈ4¾EÃS·;½ ÝcÅ ¾[Ð!·m¶W·;Ã7µ7»N·;ÃZÀU¾�¶ ³ µS¶ ³ ¾ Ä · Ä ¾�À!ÃS· Ä ³¢´H¿ ² ³ ÅWÉZÅWÉ ·^½¢³¢È*³ Å ¼ Å ³9¾H¿ ÅWÉ ¼ Å
³¢¿�¿S¾O»�¼ Ä · Ä$É ¼�½¢½ ÅWÉ ·4Ú]½¢¼ ÄWÅ ³¢»�¾^· Ä´³ ¾H¿ Ä ·�5�¼	¶$¼�È4· Å ·�¶ Ä Ð!·1¶$·;Ã7µ7»N·;Ã Ä µ7» É�ÅWÉ ¼ Å�ÅWÉ ·3»N¾�¶W¶$· Ä´³ ¾H¿7Ã7³¢¿S´
ÃS· Ä ³¢´H¿�Ðº¼ Ä · Ä$É ·;¼	¶�³ Ä ½9· ÄWÄ�ÅWÉ ¼�¿ ÅWÉ ·4Ú]½¢¼ Ä�Å ³Ë» ¾X· Ä´³ ¾H¿ Ä ·�8l¼ Ä ·»; É ·;¼	¶�Ã7³9ÑE³¢ÃS·;Ã�Ð<Ê ÅWÉ ·ZÑ	¼�½¢µS·1¾�ÀIcZ¸
Þ É ³ ÄXÄ »�¼�½¢³Ë¿S´?³ Ä µ Ä ·;Ã Å ¾tÈ*¼pª�·ZÃ7Ê<¿7¼�È*³¢»[¼�¿7¼�½9Ê Ä ³ Ä »N¾H¿ Ä ³ Ä�Å ·;¿ Å ² ³ ÅWÉ¯ÅWÉ ·�¶W· Ä µ7½ ÅWÄ ¾�À ÅWÉ · Ä�Å ¼ Å ³¢»�ÃS·NÎ
Ä ³9´H¿�¼ ³z³ ¶W¾H¼�» É ¸Z4S¾�¶�¶$·�´Hµ7½¢¼	¶ Ä�Å ¶�µ7» Å µS¶W· Ä Ì ÅWÉ ·[¶W· Ä´³ ¾H¿ Ä · ³ ¼	¶$¼�È4· Å ·�¶ Ä È3¼�ÊOÐ|·�¶$·;Ã7µ7»N·;Ã Å ¾pÛ	Ânö Ü�³¢À
Ä ³ Å ·NÎ Ä%³ ·;»�³ Ç » Ä´³ ·;» Å ¶$µ7È ³ Ä µ Ä ·;Ã�³¢¿ ÅWÉ ·1Ã7Ê<¿7¼�È*³¢»[¼�¿7¼�½9Ê Ä ³ Ä Ý ¾�¶�Ö	Ânö�Ü�³9À ÅWÉ ·�´�·;¿S·�¶$³Ë»?7B8Z¬^ÖHØ3»N¾EÃS·
Ä´³ ·;» Å ¶$µ7È Ü\4�³9´HµS¶$·�Û<¸ Ô�Ý ³ Ä µ Ä ·;Ãq³¢¿ ÅWÉ ·OÃSÊE¿7¼�È3³Ë»t¼�¿º¼�½9Ê Ä ³ Ä�Ý ¾�À ÅWÉ ·O»N¾�¶W¶$· Ä´³ ¾H¿7Ã7³¢¿S´ ³ ¼	¶$¼�È3· Å ·�¶ Ä
ÃS· Å ·�¶$È*³¢¿S·;Ã µ Ä ³¢¿7´ ÅWÉ · Ä�Å ¼ Å ³¢»O½Ë¼ Å ·�¶$¼�½lÀ�¾�¶$»N· ³ ¶W¾<»N·;ÃºµS¶W·�¸94S¾�¶*³¢¶W¶W·�´Hµ7½¢¼	¶ Ä�Å ¶$µº» Å µS¶W· Ä Ì ÅWÉ · Ä »�¼�½¢³¢¿S´
ÃS¾ ² ¿�»N¾Hµ7½¢ÃpÐ!·[µ ³OÅ ¾ Ô Â�Ânö¡¾�À ÅWÉ ·[¶W· Ä%³ ¾H¿ Ä · Ä À�¶$¾HÈ ÅWÉ · Ä�Å ¼ Å ³Ë»[½¢¼ Å ·�¶$¼�½�ÀU¾�¶$»N· ³ ¶W¾<»N·;ÃºµS¶W·�¸
ÉFÊsË�Ê)Ì:k OâÕbêu�|Ô�Ù�Ô+Ú|Î8]���¾®Øõß�êbÏÅw¿ ÅWÉ ·t»�¼ Ä ·p¾�À#»N·�¶ Å ¼�³¢¿ ³9¶W¶W·�´Hµº½¢¼	¶1ÐÒµ7³¢½¢Ã7³Ë¿S´ Ä Ü\5]½¢¼�¿ Þ Ê ³ · ÄtÔ ¼�¿7Ãq× Ý Ì]¼�½¢½PÐºµ7³¢½¢Ãº³¢¿S´�»N¾HÈ ³ ¾H¿S·;¿ ÅWÄ
³¢¿!;<·;³ Ä È3³Ë»½÷|¾H¿S· Ä Á<Ì(Í�¼�¿7ÃBà¯¼	¶$·?¶W· Ä µ7³9¶$·;Ã�Ð<Ê ÅWÉ ·?»N¾EÃS· Å ¾¯Ð!·*ÃS· Ä ³9´H¿S·;Ã Å ¾�¶W· Ä ³ Ä�Å[ÅWÉ ·t·RË!·;» ÅWÄ
¾�À ÅWÉ · Ä ·;³ Ä È3³¢»#À�¾�¶�»N· Ä »N¾H¿ Ä ³ËÃS·�¶$³¢¿S´ ÅWÉ ·[·RË!·;» ÅWÄ ¾�À�·;¼	¶ ÅWÉ:Ä µ7¼pª�·�À�¾�¶$»N· Ä ¼�» Å ³¢¿S´*³Ë¿O¼3Ã7³9¶W·;» Å ³¢¾H¿p¾ ÅWÉ ·�¶
ÅWÉ ¼�¿ ÅWÉ · ³ ¶$³¢¿7»�³ ³ ¼�½]Ã7³9¶$·;» Å ³9¾H¿ Ä ¸[Åw¿q¼�Ã7Ã7³ Å ³9¾H¿�Ì ÅWÉ ·O»N¾�¶$¿S·�¶?»N¾H½¢µ7È3¿ Ä ¾�À#¼�½¢½l¶W·�´Hµ7½¢¼	¶3¼�¿7Ãq³¢¶W¶W·�´HµEÎ
½¢¼	¶ZÐºµ7³Ë½¢Ã7³¢¿S´ Ä[ÅWÉ ¼ Å ¼	¶W· ³ ¼	¶ Å ¾�À Å ² ¾�¾�¶3È4¾�¶W·O³¢¿ Å ·�¶ Ä ·;» Å ³¢¿S´�½¢¼ Å ·�¶�¼�½ Î/À�¾�¶�»N·NÎ/¶W· Ä ³ Ä�Å ³Ë¿S´ Ä Ê Ä�Å ·;È Ä ¼	¶W·
¶W· Ä µ7³9¶W·;Ã Å ¾¯Ð!·*Ã7· Ä ³9´H¿S·;Ã�»N¾H¿ Ä ³¢Ã7·�¶$³¢¿S´O¾�¶ ÅWÉ ¾�´�¾H¿7¼�½l·RË|·;» ÅWÄ ¸ Þ É ·?¶W· Ä µ7³9¶W·;È4·;¿ Å�ÅWÉ ¼ Å ¾�¶ ÅWÉ ¾�´�¾H¿7¼�½
·RË!·;» ÅWÄ Ð!·^»N¾H¿ Ä ³ËÃS·�¶W·;Ã4È3¼�Ê4Ð|· Ä ¼ Å ³ Ä�Ç ·;ÃZÐ<Ê4ÃS· Ä ³9´H¿7³Ë¿S´ Ä µ7» É ·;½9·;È4·;¿ ÅWÄ ÀU¾�¶ Ô Â�Ânö ¾�À ÅWÉ · ³ ¶W· Ä »N¶$³9Ð!·;Ã
ÃS· Ä ³¢´H¿ Ä ·;³ Ä È*³¢»IÀU¾�¶$»N· Ä ³Ë¿4¾H¿S·�Ãº³9¶W·;» Å ³9¾H¿ ³ ½¢µ Ä Í	Ânöd¾�À ÅWÉ · ³ ¶$· Ä »N¶$³9Ð!·;Ã4ÃS· Ä ³¢´H¿ Ä ·;³ Ä È*³¢»IÀU¾�¶$»N· Ä ³Ë¿ ÅWÉ ·³ ·�¶ ³ ·;¿7Ã7³¢»�µº½¢¼	¶IÃ7³9¶W·;» Å ³9¾H¿²¸À>#½ Å ·�¶$¿7¼ Å ³¢Ñ�·;½9Ê�Ì ÅWÉ ·1·RË|·;» ÅWÄ ¾�À ÅWÉ · Å ² ¾?¾�¶ ÅWÉ ¾�´�¾H¿7¼�½�Ãº³9¶W·;» Å ³9¾H¿ Ä È3¼;Ê�Ð!·
»N¾HÈ1Ðº³¢¿S·;ÃO¾H¿�¼ Ä%Ä µ7¼	¶W·�¶W¾<¾ Å ¾�À ÅWÉ · Ä µ7È¡¾�À ÅWÉ · Ä$Ä µ7¼	¶$· Ä Ü3;N¾B;u; Ý Ðº¼ Ä ³ Ä ¸
ÉFÊsË�ÊsË8y Ü2�ZØuß¶Ñ)Î8] Ã Ô+Ý ØõÚ=êX×ØõÏ#Ñ�Ï�êbÑ�Ú|Ùåü�ÕóÎÐÝåØuÏ§Z.Ü�Ã¶X°ü�`
Þ É ·�Ðº¼ Ä ³Ë» ³ÒÉ ³¢½9¾ Ä ¾ ³ÒÉ Êq¾�À ÅWÉ ·�ÃS· Ä ³9´H¿"¾�À�;zÈÓ¾�4 Ä ³ ÄtÄ ³¢È ³ ½9Ê ÅWÉ ¼ Å ¿7¾H¿EÎaÃ7µ7» Å ³¢½¢·�À�¼�³¢½¢µS¶W·�È4¾EÃS· Ä
ÄWÉ ¾Hµº½¢ÃZÐ!· ³ ¶W·�Ñ�·;¿ Å ·;Ã²Ì<¼�¿7Ã ÅWÉ ¼ Å ³¢¿S·;½Ë¼ Ä�Å ³¢»mÃS·�ÀU¾�¶$È3¼ Å ³9¾H¿ Ä]ÄWÉ ¾Hµ7½¢Ã�Ð!·^»N¾H¿7»N·;¿ Å ¶$¼ Å ·;Ãt³¢¿Z¶W·�´H³9¾H¿ Ä(ÅWÉ ¼ Å



Ô�Ô Ö
É ¼�Ñ�·p¼�»�¼ ³ ¼�»�³ Å ÊTÀU¾�¶4Ã7µ7» Å ³¢½9·*Ð|· É ¼;ÑE³9¾�¶;¸ Þ É µ Ä Ì�»N¾H½Ëµ7È3¿BÐºµ7»gªE½¢³¢¿7´�¼�¿7Ã�»N¾H¿7¿S·;» Å ³9¾H¿�À�¼�³¢½¢µS¶W· Ä ¼	¶W·
Å ¾�Ð|·p¼;Ñ�¾H³ËÃS·;Ã�¸> Å�ÅWÉ · Ä ¼�È3· Å ³¢È3·�Ì�ÀU¶$¼�È4· Ä�Å ³ÌË�¿S· ÄWÄ ¼�¿7Ã ÅWÉ ·�¶W·�ÀU¾�¶W·�Ì�ÀU¶$¼�È4· Ä�Å ¼	Ðº³¢½¢³ Å Ê�Ì�È1µ Ä�Å Ð!·
È3¼�³¢¿ Å ¼�³¢¿S·;Ã²¸ Þ É ·p»N¾EÃS· ÅWÉ µ Ä�Ä´³ ·;»�³ Ç · Ä�Ä ¾HÈ4· Ä´³ ·;»�³¢¼�½(¶$· Ä µ7³¢¶W·;È4·;¿ ÅWÄ ÀU¾�¶ ÅWÉ ·tÃ7· Ä ³9´H¿B¾�ÀB;oÈ�¾¿4 Ä
³¢¿ Å ·;¿7ÃS·;Ã Å ¾*È*³¢¿7³¢È3³'Æ�· ÅWÉ · ³ ¾ Ä$Ä ³9Ðº³¢½Ë³ Å Ê4¾�À ³ ¶W·;È3¼ Å µ7¶W·�ÀU¼�³Ë½¢µS¶W·�¾�À�¿S¾H¿EÎaÃ7µ7» Å ³Ë½9·�·;½9·;È4·;¿ ÅWÄ ¸

:�µ7» Å ³¢½¢·#Ð!· É ¼�Ñ<³¢¾�¶m¼�¿ºÃO³¢¿S·;½¢¼ Ä�Å ³Ë»X·;¿S·�¶$´�Êt¼	Ð Ä ¾�¶ ³7Å ³9¾H¿p¼	¶W·[¼�½¢½¢¾ ² ·;Ã Å ¾4¾<»�»�µS¶^³Ë¿ ÅWÉ ¶W·�·�·;½9·;È4·;¿ ÅWÄ
¾�À�¼3È4¾HÈ4·;¿ Å ÀU¶$¼�È4·�Î ÅWÉ ·�Ð!·;¼�È Ä ¼�¿ºÃ ÅWÉ ·�»N¾H½¢µºÈ3¿ Ä ³¢¿ ² É ³¢» É Á ·�©Eµ7¶$¼�½!Ê<³¢·;½¢Ã7³¢¿S´ZÈ3¼�ÊO¾<»�»�µS¶#¼�¿7Ã
ÅWÉ ·�Ï�¾H³¢¿ Å�³ ¼�¿S·;½�Æ�¾H¿S· Ä ³¢¿ ² É ³¢» É4ÄWÉ ·;¼	¶(Ê<³¢·;½¢Ã7³¢¿S´�È3¼�Ê�¾E»�»�µS¶;¸F¯ ³ ÅWÉ ³¢¿4½Ë³¢È3³ ÅWÄ Ì�³¢¿7·;½¢¼ Ä�Å ³¢»lÐ!· É ¼;ÑE³9¾�¶(¾�À
¼�¿-Ê1¾�¶]¼�»N¾HÈ1Ðº³¢¿º¼ Å ³9¾H¿Z¾�À ÅWÉ · Ä · ÅWÉ ¶W·�·I·;½9·;È3·;¿ ÅWÄ ³ Ä�³ ·�¶�È3³ Å�Å ·;Ã�¸�;<¾HÈ4·I¾�À ÅWÉ · Ä´³ ·;»�³¢¼�½<¶W· Ä µ7³9¶W·;È4·;¿ ÅWÄ
ÀU¾�¶ Ä�Å ·�·;½
;zÈÓ¾�4�Ã7· Ä ³9´H¿O¼	¶W·�¼ Ä À�¾H½Ë½9¾ ² Ä ¹
Ô ¸ Þ É ·�´H³9¶�ÃS·�¶�Î Å ¾	Îa»N¾H½¢µ7È*¿ Ä »N¾H¿7¿7·;» Å ³9¾H¿¯³ Ä ¶W· Ä µ7³9¶W·;Ã Å ¾?Ð!·�¼�Ã7· Ä µ7¼ Å · Å ¾pÃS·�Ñ�·;½9¾ ³�ÅWÉ ·1½9· Ä$Ä ·�¶�¾�À
ÅWÉ · Ä�Å ¶W·;¿S´ ÅWÉ ¾�À ÅWÉ ·4´H³9¶�ÃS·�¶[³¢¿ Á ·�©SµS¶W·4¼�¿7Ã ÅWÉ ·3È3¾HÈ4·;¿ Å »N¾�¶W¶W· Ä´³ ¾H¿7Ã7³Ë¿S´ Å ¾¯ÃS·�Ñ�·;½9¾ ³ È4·;¿ Å
¾�À ÅWÉ · ³ ¼�¿S·;½8Æ�¾H¿S· Ä$É ·;¼	¶ Ä�Å ¶W·;¿7´ ÅWÉ ¸

Á<¸B¬m¾H¿7¿S·;» Å ³9¾H¿[»N¾H¿ Ç ´HµS¶$¼ Å ³9¾H¿ Ä µ Å ³¢½¢³ÇÆ;³Ë¿S´ ² ·;½¢Ã Ä ¾�¶ É ³9´ É Î ÄWÅ ¶W·;¿S´ ÅWÉ Ð!¾H½ ÅWÄ ¼	¶W·(¶$· Ä µ7³¢¶W·;Ã Å ¾XÃS·;È4¾H¿EÎ
ÄWÅ ¶$¼ Å · ÅWÉ ·?¼	Ðº³¢½Ë³ Å Ê Å ¾ Ä µ Ä�Å ¼�³¢¿B³¢¿S·;½¢¼ Ä�Å ³Ë»4¶W¾ Å ¼ Å ³9¾H¿�¼�¿7ÃTÃ7·�Ñ�·;½9¾ ³BÅWÉ ·*¶W· Ä µ7³9¶W·;Ã Ä�Å ¶W·;¿S´ ÅWÉ Ð-Ê
¼ ³:³ ¶W¾�Ñ�·;Ã4»NÊE»�½¢³¢» Å · Ä�Å ¶W· Ä µ7½ ÅWÄ ¾�¶�»�¼�½Ë»�µ7½¢¼ Å ³9¾H¿ Ä ÌH»N¾H¿ Ä ³¢ÃS·�¶�³¢¿S´ ÅWÉ ·m·RË!·;» Å ¾�À Ä�Å ·�·;½<¾5Ñ�·�¶�Î Ä�Å ¶W·;¿S´ ÅWÉ
¼�¿ºÃ Ä�Å ¶$¼�³¢¿ É ¼	¶$ÃS·;¿7³¢¿7´S¸

Í<¸ Þ É · ³ ¼�¿S·;½:Æ�¾H¿7·�¾�À ÅWÉ ·(Ï�¾H³¢¿ Å ³ Ä ¶W· Ä µ7³9¶W·;Ã Å ¾ZÐ|·#»�¼ ³ ¼	Ðº½9·#¾�À²¶W· Ä ³ Ä�Å ³¢¿S´ ÅWÉ · Ä$É ·;¼	¶I³¢¿7Ã7µ7»N·;Ã*Ð-Ê
Ð!·;¼�È Ð|·;¿ºÃ7³¢¿S´OÈ4¾HÈ4·;¿ ÅWÄ Ã7µS· Å ¾�´�¶�¼;ÑE³ Å Ê�½9¾H¼�Ã Äb³ ½¢µ Ä4Ô ¸RÛ�× Å ³¢È3· Ä[ÅWÉ · ³ ¶W· Ä »N¶$³9Ð!·;Ã Ä ·;³ Ä È3³¢»
ÀU¾�¶$»N· Ä Ì�ÐÒµ Å�ÅWÉ · Ä$É ·;¼	¶ Ä�Å ¶W·;¿S´ ÅWÉ ¿S·�·;Ã�¿S¾ Å ·�©S»N·�·;Ã ÅWÉ ¼ Å ¶W· Ä µ7³9¶W·;Ã Å ¾OÃS·�Ñ�·;½9¾ ³ Â��RÛ © ��3�¾�À
ÅWÉ ·�´H³9¶$Ã7·�¶ Ä ÀU¶$¼�È3³¢¿S´3³Ë¿ Å ¾ ÅWÉ ·�»N¾H½¢µ7È3¿ Á ¼�¿S´�· Ä ¼ Å^ÅWÉ ·IÏ�¾H³¢¿ Å ¸ Þ ¾ Ä ¼ Å ³ Ä ÀUÊ ÅWÉ ³ Ä ¶W· Ä µ7³9¶W·;È4·;¿ Å Ì
Ã7¾HµSÐº½9·�¶ ³ ½Ë¼ Å · Ä »�¼�¿�Ð!·�¼�ÃºÃS·;Ã Å ¾ ÄWÅ ¶W·;¿S´ ÅWÉ ·;¿ ÅWÉ · ³ ¼�¿S·;½xÆ�¾H¿S·�¸ÀÃ�¾ ² ·�Ñ�·�¶;Ì ÅWÉ · ÅWÉ ³Ë»gªE¿S· ÄWÄ ¾�À
ÅWÉ · ³ ¼�¿S·;½�Æ�¾H¿S·3Ü�¿S¾ Å ³¢¿7»�½¢µºÃ7³¢¿S´[ÃS¾Hµ7Ðº½9·�¶ ³ ½¢¼ Å · Ä�Ý ³ Ä ¶W· Ä µ7³9¶W·;Ã Å ¾ZÐ!·#¿S¾ Å ½9· Ä$ÄPÅWÉ ¼�¿ ¥Í%Î ¾�À ÅWÉ ·
¼�Ñ�·�¶$¼	´�·�¾�À ÅWÉ · ³ ¼�¿S·;½8Æ�¾H¿S·1ÃS· ³7ÅWÉ ¼�¿7Ã ² ³¢Ã ÅWÉ ¸

àS¸¿8l·;¼�È Á ¼�¿S´�· ² ³¢Ã ÅWÉ Î ÅWÉ ³¢»gªE¿S· ÄWÄ ¶$¼ Å ³9¾SÌdÏBÐ�ÒÑ Ð Ì²»�¼�¿º¿S¾ Å ·�©E»N·�·;Ã Î �t 0 m ³¢¿�¼�Ã7Ã7³ Å ³9¾H¿ Å ¾ Ä ¼ Å ³ Ä À�ÊE³¢¿S´
»N¾HÈ ³ ¼�» Å ¿S· ÄWÄ ¶W· Ä µº³9¶W·;È4·;¿ ÅWÄ ¸ Þ É ·�¾Hµ ÅWÄ ³¢Ã7· ² ¼�½¢½ ² ³ËÃ ÅWÉ Î ÅWÉ ³¢»�ª<¿7· ÄWÄ ¶$¼ Å ³9¾I¾�ÀE¶W·;» Å ¼�¿S´Hµº½¢¼	¶ Å µSÐ!· Ä
µ Ä ·;Ã*ÀU¾�¶m»N¾H½¢µ7È3¿ Ä »�¼�¿7¿S¾ Å ·�©E»N·�·;Ã ¥´¥ �t 0 m Ì<µº¿7½9· ÄWÄ ¾ ÅWÉ ·�¶ ² ³ Ä · Ä�Å ³ÌË!·;¿S·;Ã�¸�� " ³ Ä(ÅWÉ ·�Ê<³¢·;½¢Ã Ä�Å ¶$· ÄWÄ
³Ë¿T�¶í¬wlµ7¿7³ ÅWÄ ¸

×<¸ È�¾ Ä�Å ·;¿7´H³¢¿S·�·�¶ Ä Ð!·;½¢³9·�Ñ�· ÅWÉ ¼ Å ³ Å ³ Ä Ð|· Å�Å ·�¶ Å ¾ É ¼;Ñ�· Á ·�©EµS¶�¼�½ É ³¢¿S´�· Ä ÀU¾�¶$È ³¢¿ ÅWÉ ·I´H³9¶$Ã7·�¶ Ä�ÅWÉ ¼�¿
³Ë¿�»N¾H½¢µ7È3¿ Ä3Ó ×�Û Õ ¸�ÅoÀ Á ·�©SµS¶$¼�½ É ³¢¿S´�· Ä ÀU¾�¶$È ³¢¿ ÅWÉ ·?»N¾H½¢µ7È3¿ Ä Ì²¼�Ã7Ã7³ Å ³9¾H¿º¼�½�»N¾H¿7»N·�¶$¿ Ä ³Ë¿7»�½¢µ7ÃS·
»N¾H¿º»N·;¿ Å ¶$¼ Å ³¢¾H¿¯¾�À(³Ë¿S·;½¢¼ Ä�Å ³¢»[Ð|· É ¼;ÑE³9¾�¶�³¢¿ ÅWÉ ·1»N¾H½¢µºÈ3¿ Ä ¾�À(¼ Ä�Å ¾�¶WÊ�½9·;¼�Ãº³¢¿S´ Å ¾p¼ ² ·;¼pª Ä�Å ¾�¶WÊ



Ô Á	Â
»N¾H¿ºÃ7³ Å ³9¾H¿°¼�¿ºÃ°·�©S»N· ÄWÄ ³9Ñ�·�³¢¿S·;½¢¼ Ä�Å ³Ë»OÃS·�À�¾�¶�È3¼ Å ³9¾H¿ Ä ½9·;¼�Ã7³¢¿S´ Å ¾�»N¾H½¢µ7È3¿°ÀU¼�³¢½ËµS¶W·�µ7¿7Ã7·�¶ ÅWÉ ·³ ¾ ÄWÄ ³9Ðº½9· É ³9´ É ¼#©S³¢¼�½²½9¾H¼�Ã ÄmÅWÉ ¼ Å »N¾Hµ7½¢Ãp¾E»�»�µS¶XÃ7µS· Å ¾*È*¼#©E³¢È�µ7Èí·�© ³ ·;» Å ·;ÃO´�¶W¾Hµ7¿7ÃOÈ3¾ Å ³9¾H¿�¸
Þ É · Ä�Å ¶W¾H¿S´q»N¾H½¢µ7È*¿EÎ ² ·;¼pª�Ð|·;¼�È »N¾H¿º»N· ³7Å ³ Ä ¼�Ã7ÃS¶W· ÄWÄ ·;Ã ² ³ ÅWÉ"ÅWÉ ·�³¢¿ Å ¶$¾<Ã7µº» Å ³9¾H¿�¾�À Å ² ¾
Ä ³¢È ³ ½9·�À�¾�¶$È�µ7½¢¼	· ÅWÉ ¼ Å ¶$· Ä µ7³¢¶W· ÅWÉ · ³ ¾ Å ·;¿ Å ³¢¼�½�ÀU¾�¶�ÊE³9·;½¢Ã7³Ë¿S´3¼ Å ¼*Ð!·;¼�ÈZÎa»N¾H½¢µ7È3¿4Ïw¾H³Ë¿ Å#Å ¾?Ð!·
½¢¾<»�¼ Å ·;Ã¯³¢¿ ÅWÉ ·[Ð!·;¼�È¡¾�¶ ÅWÉ ·lÏw¾H³¢¿ Åf³ ¼�¿7·;½.Æ�¾H¿S·�¸

ÉFÊsË�ÊsË�Ì Ó Ñ)Ú^ã Ö9ØuÏpÑ3Ù=Ú

Þ É ·tÀU¾�¶$»N· Ä À�¶$¾HÈ ² ³¢¿7Ã ÅWÉ ¼ Å ¼¯ÐÒµ7³¢½¢Ã7³Ë¿S´O»�¼�¿ Ð|· Ä µSÐSÏw·;» Å ·;Ã Å ¾SÌ]Ã7· ³ ·;¿ºÃT¾H¿ ÅWÉ · Å ·�¶W¶$¼�³Ë¿B¾�À ÅWÉ ·
¶W·�´H³9¾H¿�³¢¿ ² É ³¢» ÉqÅWÉ ·�Ðºµ7³¢½ËÃ7³¢¿S´�³ Ä ½9¾E»�¼ Å ·;Ã�Ì ÅWÉ ·�»N¾H¿ Ç ´HµS¶$¼ Å ³9¾H¿�¾�À�¿S·;³9´ É Ð|¾�¶�³¢¿S´ Ä�Å ¶$µ7» Å µ7¶W· Ä Ì ÅWÉ ·
Ðº¼ Ä ³Ë» ² ³¢¿7Ã Ä´³ ·�·;Ã�Ì É ·;³9´ É-Å ¾�À ÅWÉ ·�Ðºµº³¢½¢Ã7³¢¿7´SÌ ³ ½¢¼�¿p»N¾H¿ Ç ´Hµ7¶$¼ Å ³9¾H¿p¾�À ÅWÉ ·�Ðºµ7³¢½¢Ãº³¢¿S´SÌ�¼�¿7Ã ÅWÉ ·�·�© Å ·;¿ Å
¾�À Ä�Å ¶$µ7» Å µ7¶W·m·;¿7»�½9¾ Ä µS¶$·�ÜU·�© Å ·;¿ Å ¾�À!¾ ³ ·;¿7³¢¿S´ Ä ³Ë¿ ÅWÉ · Ä�Å ¶$µ7» Å µ7¶W· Ý ¸ Þ É ·IÐº¼ Ä ³Ë» ² ³¢¿7Ã Ä´³ ·�·;Ã3³ Ä Ã7· Ç ¿S·;Ã
¼ ÄIÅWÉ ·�À�¼ Ä�Å · Ä�Å ÎaÈ*³¢½9· ² ³¢¿ºÃ Ä%³ ·�·;ÃO¼ Ä$Ä ¾<»�³Ë¼ Å ·;Ã ² ³ ÅWÉ ¼�¿�¼�¿7¿<µ7¼�½ ³ ¶$¾�Ðº¼	Ðº³¢½¢³ Å Ê4¾�À�ÂE¸ýÂHÁ3È4·;¼ Ä µ7¶W·;ÃO¼ Å ¼³ ¾H³¢¿ Å�Ô ÂÔ� ¼	Ð!¾�Ñ�· ÅWÉ ·Z´�¶W¾Hµº¿7Ã�À�¾�¶[¼�¿�¼	¶W·;¼ É ¼;ÑE³¢¿S´t·�© ³ ¾ Ä µS¶$·�»�¼ Å ·�´�¾�¶WÊæ¬�¸ Þ É ·Z»N¾EÃS·4»�½¢¼ ÄWÄ ³ Ç · Ä
Å ·�¶W¶$¼�³Ë¿ Ä ³¢¿ Å ¾ ÅWÉ ¶W·�·X·�© ³ ¾ Ä µS¶W·#»�¼ Å ·�´�¾�¶$³9· Ä Ì¤8#Ì¤¬°¼�¿ºÃS:�¸<Ú|© ³ ¾ Ä µ7¶W·¿8 É ¼ Ä]Å ·�¶W¶�¼�³¢¿ ² ³ ÅWÉ Ðºµº³¢½¢Ã7³¢¿7´ Ä Ì
ÀU¾�¶W· Ä�Å ¾�¶ Ä µ7¶WÀU¼�»N·3³¢¶W¶W·�´Hµ7½¢¼	¶�³ Å ³9· Ä Ì!»N¾�Ñ�·�¶$³Ë¿S´�¼ Å ½9·;¼ Ä�Å Á	Ânö ¾�À ÅWÉ ·4´�¶W¾Hµ7¿7Ã�½9·�Ñ�·;½(¼	¶$·;¼p·�© Å ·;¿7Ãº³¢¿S´ Ô
È3³¢½¢·]¾�¶�È4¾�¶W·lÀ�¶$¾HÈ ÅWÉ · Ä ³ Å ·�¸�Ú�© ³ ¾ Ä µS¶W·Z¬ É ¼ Ä�Å ·�¶$¶$¼�³¢¿ ÅWÉ ¼ Å ³ Ä Á ¼ Å ¼�¿7Ã1´�·;¿S·�¶$¼�½Ë½9Ê[¾ ³ ·;¿�Ì	·�© Å ·;¿ºÃ7³¢¿S´¥� È*³¢½9·[¾�¶�È4¾�¶W·�À�¶$¾HÈ ÅWÉ · Ä ³ Å ·�³¢¿�¼�¿-Ê�ÀUµº½¢½ Ä µ7¼�ÃS¶$¼�¿ Å ¸XÚ�© ³ ¾ Ä µS¶W· :d¶W· ³ ¶W· Ä ·;¿ ÅWÄ�ÅWÉ ·1È3¾ Ä�Å#Ä ·�Ñ�·�¶W·
·�© ³ ¾ Ä µS¶W·*³¢¿T¼	¶W·;¼ Ä ² ³ ÅWÉ Ðº¼ Ä ³¢» ² ³¢¿ºÃ Ä´³ ·�·;Ã Ä ¾�ÀXÛ	Â¯È3³¢½9· Ä�³ ·�¶ É ¾HµS¶pÜ�È ³ºÉÒÝ ¾�¶�´�¶W·;¼ Å ·�¶4¼�¿7Ã É ¼ Ä
Å ·�¶W¶$¼�³Ë¿ ÅWÉ ¼ Å ³ Ä Á ¼ Å ¼�¿7ÃBµº¿S¾�Ð Ä�Å ¶$µº» Å ·;Ã�À�¼�»�³¢¿S´�½¢¼	¶W´�·*Ð!¾EÃ7³9· Ä ¾�À ² ¼ Å ·�¶Z¾5Ñ�·�¶ Ô È*³¢½9·3¾�¶ZÈ4¾�¶W·p³¢¿² ³¢Ã ÅWÉ ¶W·;½¢¼ Å ³9Ñ�· Å ¾�¼�¿-Ê Ä µº¼�ÃS¶$¼�¿ Å ¾�À ÅWÉ ·*Ðºµ7³¢½¢Ãº³¢¿S´ Ä ³ Å ·�¸3Ú�© ³ ¾ Ä µS¶W·�:í·�© Å ·;¿7Ã Ä ³¢¿º½¢¼�¿7Ã�À�¶$¾HÈ ÅWÉ ·
ÄWÉ ¾�¶$·;½¢³¢¿S· ¥Í È3³¢½¢·#¾�¶ Ô Â Å ³¢È4· Ä^ÅWÉ ·�Ðºµ7³¢½ËÃ7³¢¿S´ É ·;³9´ É-Å ² É ³¢» É ·�Ñ�·�¶X³ Ä ´�¶W·;¼ Å ·�¶�¸
Þ É ·tÃS· Ä ³9´H¿ ² ³¢¿7Ã ³ ¶W· ÄWÄ µ7¶W· Ä ÀU¾�¶4Ðºµ7³Ë½¢Ã7³¢¿S´ Ä ¼	¶$·pÃ7· Å ·�¶$È3³¢¿S·;ÃBÀU¾�¶3¼�¿�Ê É ·;³9´ É-Å ³¢¿�¼�»�»N¾�¶$Ã7¼�¿º»N·² ³ ÅWÉpÅWÉ ·[À�¾H½Ë½9¾ ² ³Ë¿S´1ÀU¾�¶$È�µ7½¢¼E¹

ÕÖ�¼FH×RFHØ\ÙÚ3´PRQ ÜKÛ<¸ Ô�Ô�Ý

² É ·ÜÛ$Ý�FH×TÞ ÄTß<àRá È1Ð:Þ'âoÝ;Ã É Ý¬ÞÇã É�Å ÌLÝ�© ³.áHÄ%ä Û%Ý�Ì ß â7Ã¢ã ä7ÄWÅ À ßÁàNÅ´á Û àRá Ý�Æ à Þ'Ý¬â Å Ì�FHØ/Þ Ä�ß�³ Û%Ý Ä$Ä%ä Û%ÝàRá Ý�Æ à ÞÇÝ¬â Å À á Û ÅWÉ Ý Ä�Å Û äzàNÅ%ä Û%Ý�Ì2ÙÚ3�Þ Ä�ÅWÉ Ý ² Þ'â7Ã Ä�Å%ß ãuâ ß	Å Þ á â ³ Û%Ý ÄWÄ%ä Û$Ý ß	Å�ÅWÉ Ý Ä�Å%ß â7Ã ß Û�Ã É Ý¬ÞÇã É-Å�á À
Ô ÂM� ß â7Ã<PRQ�Þ Ä1ÅWÉ ÝOÐ ä Þ'å¢Ã:Þ'âoãdÞ¢È ³�á Û Å%ß â à ÝpÀ ßÁàNÅ´á Û Ä Þ¢È�Þ'å ß Û Å´á�ÅWÉ ÝTÞ¢È ³�á Û Å%ß â à ÝpÀ ßÁàNÅ´á Û äºÄ Ý;Ã<Þ'â
Ä Ý¬Þ Ä È�Þ à ÃoÝ Ä ÞÇãuâ8æ Þ É Ý ² Þ'â7Ã ÄWÅ%ß ãuâ ß	Å Þ á â ³ Û%Ý ÄWÄ$ä Û%Ý�Þ ÄHß À ä â àNÅ Þ á â á À ÅWÉ Ý#Ð ß�Ä Þ à ² Þ'âºÃ Ä´³ ÝÜÝ;Ã8æ Þ É Ý�FH×àRá Ý�Æ à ÞÇÝ¬â Å Þ Ä ß À ä â àNÅ Þ á â á À ÅWÉ Ý É Ý¬ÞÇã É�Å�ß â7Ã ÅWÉ ÝqÝ�© ³.áHÄ%ä Û%Ý àÜß	Å ÝÜã á ÛWÊÁæ Þ É Ý ³ Û%Ý ÄWÄ%ä Û$Ý àRá Ý�Æ à ÞÇÝ¬â Å ÌF Ø ÌSÑ ß Û$Þ'Ý Ä Ð ß�Ä Ý;Ã á â ÅWÉ Ý Ä�Å Û äzàNÅ%ä Û ß å àRá È ³.á âoÝ¬â Å Ð.Ý¬Þ'âoãZÃoÝ Ä ÞÇãuâoÝ;Ã²ÌSÀ á ÛfÝ�© ß È ³ å'Ý�Ì ³ Û$Þ¢È ß Û$Ê3À+Û ß È�Ý Ä



Ô Á Ôß â7Ã Ä Ê Ä�Å Ý;È Ä Ì à$É Þ¢È�âoÝ�Ê Ä Ì Å%ß â¶ª Ä Ì	Ý Å%à æJÅ Å Þ Ä ÃzÞÌË.ÝÜÛ%Ý¬â Å À á Û ÅWÉ Ý ² Þçâ7Ã ² ß Û$Ã ß â7ÃÔåÇÝÜÝ ² ß Û$Ã?À ßÁà Ý Ä�á À ÅWÉ Ý
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7 â ë+á Û�	 ä â ß 	´Ý¬å!"��O	��zÝ��´Ýà Û$Þ!	´ÝÜÛ\Þ ß � ß "dâ á 	=�.Ý�âoÝ à Ý���� ß Û$Þ'å!" ßÁàÜàÜä Û ß 	´Ý'�%Þçâ à Ý$	��oÝ�"1� ß ÁÝP�.ÝÜÝ¬â?�oÝ�ÁÝ¬å áÁ³ Ý�� ë Û á � ³4ß ��	 Ý�© ³ ÝÜÛ$Þ %Ý¬â à Ý ² Þ!	��/å'Þ��hÞ!	´Ý��;� ß 	 ß�ë Û á � å ß Û%ãÁÝ�Ý ß Û�	�� Ä	äzß ªÁÝ����xâoÝ�ÁÝÜÛ�	��zÝ¬åÇÝ������Q	��oÝ�" ³ Û á �Þ��oÝ ß � ß �%Þ�� ë+á Û6� äzà �³ ÝÜÛ ë�á Û�� ß â à Ý�Ý� ß å äzß 	%Þ á âxæ



Ô�R D
>=� �oÝ�� à Û$Þ���Ý�� ³ Û$Ý�	Þ áuä �%å!"��C	��oÝÜÛ%Ý ß Û%Ý ß â ä �$�.ÝÜÛ áÁë¦³.á 	´Ý¬â�	%Þ ß å ³ å ß â ß â/�+ÁÝÜÛ�	%Þ àÜß åxÞÇÛ%Û%ÝÜã ä å ß Û$Þ!	%ÞÇÝ��

	�� ß 	 àRáuä å�� á	àÜàÜä ÛqÞçâS��	´Û ä:à 	 ä Û%Ý��Üæ�i ëf³:ß Û�	%Þ àÜä å ß Û�Þçâ)	´ÝÜÛ%Ý���	 ß Û%Ý+� ä Þçå��zÞ'âoã(� ² Þ!	���	 ² á 	." ³ Ý�� áÁë ÞÇÛ %Û%ÝÜã ä å ß Û$Þ!	."@	�� ß 	 á	àÜàÜä Û Ä!ä Þ�	´Ý ë Û$Ý Ä!ä Ý¬â�	%å!" % ß Û%ÝÜÝ¬â�	´Û ß â�	 àRá Û$âzÝÜÛ�ÞÇÛ%Û$ÝÜã ä å ß Û$Þ!	#" ß â/� ß�³ å ß â
	 á Û<�%Þ á âÞÇÛ%Û$ÝÜã ä å ß Û$Þ!	#" ² �zÝÜÛ%Ý¬Þ'âT	��oÝ à Ý¬â�	´ÝÜÛ�� áÁë � ß ��� ß â�����	%ÞÌË8âoÝ����*� á â á 	 àRá Þ'â à Þ��oÝÁæ Þ á ªÁÝÜÝ ³ 	��oÝ-��	 ä �/"ë�á	àÜä ���´Ý��E�!Þ�	 ² ß �:�oÝ à Þ��zÝ��A	 á åçÞ���Þ!	H	��zÞ��9��	 ä �/"7	 á � ä Þ'å��zÞ'âoã(� ² Þ!	��A	��oÝ��´Ý0	 ² á 	." ³ Ý�� áÁë Þ'Û%Û%ÝÜã ä å ß Û\Þ!	."Áæ
Þ �oÝÜÛ$Ý ß Û$Ý ß â ä �3�.ÝÜÛ áÁë6RVUW% ��	 á Û�"L��	´ÝÜÝ¬åX� á ��Ý¬â)	 ë Û ß ��ÝF� ä Þ'å��zÞ'âzã(�bÞ'â ß á �»>�âoãÁÝ¬åÇÝ�� ß â�� á 	��oÝÜÛ
�´Ý¬Þ�����Þ àÜß å'å!" ßÁà 	%Þ!ÁÝ�Û%ÝÜãuÞ á â/� áÁë 	��oÝ¿7k; à å á �´ÝX	 á � ßK8Òá Û ë�ßÁä å�	��Üæ�Å#	 ² ß � ëVä Û�	��oÝÜÛY�zÝ à Þ��oÝ��P	 á åçÞ���Þ!	�	��oÝ
��	 ä �/"3	 á 	��zÞ�� à å ß ��� áÁë � ä Þ'å��:Þ'âoã(�ÜæxÅÒâ ß �/�:Þ!	%Þ á âE��	��oÝ ë�ä â�� ß ��Ý¬â�	 ß å ³ ÝÜÛ$Þ á � áÁë.ß åçå4	��oÝ0� ä Þ'å��zÞ'âzã(� ² ß �
��	´Û$Þ à 	%å!" àRá â/��	´Û ß Þ'âoÝ��I	 á å'ÞÇÝ0�.Ý�	 ² ÝÜÝ¬â;D	æ Rqß â/�2D	æR×�í#î¬«�ð#ñ�ò�í6� ä Û$Þ'âoã3	��oÝ=�zÝ��%ÞÇãuâ ³ Û á�à Ý������B� á 	�� ß 	GÞ!	² áuä å��I��Ý�Û%Ý ß � á â ß �:åÇÝ=	 á�àRá � ³4ß Û%Ý�	��oÝ ³ ÝÜÛ ë+á Û�� ß â à Ý áÁë 	��zÝ=� ä Þ'å��zÞçâoã(� ß ã ß Þ'â/��	HÝ ßÁà � á 	��oÝÜÛ¬æ|>�å�� á �
	��oÝ àRá â à å ä �%Þ á â/�:�oÛ ß ² â ë Û á �Z	��:Þ��J� ß 	 ß �´Ý�	 àRá å'åÇÝ à 	´Ý�� ë�á Û 	��zÞ��Hâ ß Û%Û á ² Û ß âoãÁÝ áÁë � ä Þ'å��zÞçâoã(� ² áuä å��
�.Ý�Û%Ý¬å'Þ ß �4åÇÝÁæ

4 áuä Û:�zÞ���	%Þ'â à 	Y� ä Þ'å��zÞçâoã(���Áâ ä �$�.ÝÜÛ%Ý�� Ô 	��oÛ áuä ã(�3àB� ² ÝÜÛ%Ý ³ å ß âzâzÝ�� ß â/�I�oÝ��%ÞÇãuâoÝ����)	 ² á�áÁë 	��oÝ��² Þ!	��hÛ%ÝÜÝ¬â�	´Û ß â)	 àRá Û$âoÝÜÛ<�#Ü\8 ä Þ'å��zÞ'âoã(� Ô ß â/� RHÝ � ß â��A	��oÝ á 	��oÝÜÛJ	 ² á ² Þ�	�� ³ å ß â-	 á Û��%Þ á â�ÞÇÛ%Û$ÝÜã ä å ß Û$Þ!	#"
Ü\8 ä Þ'å��:Þ'âoã(� D ß â/��à Ý æ Þ �oÝ$�oÝ��%Þ'ãuâ áÁë � ä Þ'å��zÞ'âoã(� R�ß â/�@D ² ÝÜÛ%Ýbã á ÁÝÜÛ\âoÝ��@	 á � á ��Ý�Ý�©C	´Ý¬â�	[�C"F	��oÝ² Þ'â��A�oÛ$Þ ë 	JÛ ß 	%Þ á å'Þ���Þ!	 áÁë�U æ U�U(R × ßÁàÜà Ý ³ 	´Ý���Þçâ ³ Û ßÁà 	%Þ à Ý ß â��I�%Þçâ à Ý0	��zÞ��JÞ��Hâ á 	 ß å'Þ���Þ!	gÞ�� ³.á �´Ý��-��"
	��oÝ àRá �oÝ��xÞ!	 ² ß �6�oÝ à Þ��oÝ��@	 á �zÝ��%ÞÇãuâ ß å!	´ÝÜÛ$â ß 	´ÝPÁÝÜÛ��$Þ á â/� áÁë 	��oÝ��%Ý7	 ² á � ä Þ'å��zÞçâoã(�[Ü\8 ä Þ'å��zÞçâoã(� R >ß â/�-Dp> Ý �zÞ��´Û%ÝÜã ß Û��zÞçâoã[	��:Þ��gå'Þ��hÞ!	 á â ² Þ'â/�'�oÛ\Þ ë 	�Û ß 	%Þ á �Üæ�Å@âP	��oÝ àÜß �´Ý áÁë � ä Þ'å��zÞ'âoã(� R > ß â/�ADp>$��	��oÝëVä â/� ß ��Ý¬â�	 ß å�â ß 	 ä Û ß å ³ ÝÜÛ$Þ á �@� ß ���.ÝÜÝ¬â ß åçå á ² Ý��T	 á ã á ² Ý¬åçå\�.Ý�" á â/�@	��oÝAD	æ RK% D	æR×�í�î�«�ð#ñ�ò�Û ß âoãÁÝÁæ
Þ �oÝ��%Ý3� ä Þ'å��zÞ'âzã(� ß Û%Ý àRá � ³:ß Û%Ý��T� á åÇÝ¬å!" ß ã ß Þçâ/��	�	��oÝ¬ÞÇÛ ³:ß Û%Ý¬â�	[ÁÝÜÛ<�%Þ á â/��� R�ß â/�TD	æ Þ �oÝ ë�á å'å á ² Þ'âoã
�´Ý à 	%Þ á â����zÝ�� à Û$Þ!�.Ý9	��zÝHãÁÝ á ��Ý�	´Û�" ß â/�P�oÝ��$ÞÇãuâ à Û\Þ!	´ÝÜÛ$Þ ß ë+á Û�	��oÝIÙ[� ä Þ'å��zÞ'âoã(��� ß â/�7	��oÝ:�zÝ��%ÞÇãuâ ³ Û á�à Ý����ä �%Þçâoã ß[àRá �A��ÝÜÛ à Þ ß å ³ Û á ãÁÛ ß �2�IÚ Þ >�8®;�æ Þ �oÝdâzÝ�©C	 à � ß�³ 	´ÝÜÛF�oÝ�� à Û$Þ���Ý��A	��oÝ ß â ß å!"4�´Ý�� áÁë 	��zÝ��´Ý
� ä Þçå��zÞ'âoã(�G� ä � 8 Ý à 	´Ý��2	 á ��	´Û á âoã�ãÁÛ áuä â/�2� á 	%Þ á â ë Û á �¶âzÝ ß Û % � áuä Û à Ý�Ý ß Û�	�� Ä	äzß ªÁÝ��Üæ
ÉFÊsø�ÊsË Ö9ØuÏpßNÕnÑB�áêbÑ)Ô=Ú Ô�Ò êu�|Ø!Í6ûáÑ6])ã^Ñ)Ú|Ù+Ï
Þ �oÝH]:Û���	Q� ä Þ'å��zÞ'âoãHÞ�� ß[Ô Ö % ��	 á Û�"�Û$Ý��%Þ��oÝ¬â�	%Þ ß åW	 á ² ÝÜÛmÜ/Ø U æRÛ·�^	 ß å'å Ý �oÝ��$ÞÇãuâoÝ�� ä �%ÞçâoãJ	��oÝ Ô Ö�ÖHØZ7�âzÞ ë�á Û��
8 ä Þ'å��:Þ'âoã�¬ á �oÝ?_`D�D Õ æ�Å#	3� ß � ß 	#" ³ Þ àÜß å Á á	á Û ß Û%Ý ßTáÁë�Ô Û Ô�U � � ß â/� ßT³ ÝÜÛ\Þ���Ý�	´ÝÜÛ áÁëXR à�Û·��æ�Åa	�Þ��
� ä �3� % �.Ý¬å'åH��� ß�³ Ý��§Þ'â ³ å ß â"Ü\4�ÞÇã ä Û%Ý?Û	æ RHÝ ² Þ�	��
	 ² á Ý¬å'Ý� ß 	 á Û àRá Û%Ý��3	 á �´ÝÜÛ�ÁÝI	��oÝI	 ² á � ³ Þ'âoÝ�� áÁë
	��oÝ=� ä Þ'å��zÞ'âoãoæ Þ �oÝ¿ªÁÝ�"�ÞÇÛ%Û%ÝÜã ä å ß Û ë Ý ß 	 ä Û%Ý�Þ'â-	��zÞ��:� ä Þçå��zÞ'âoã�Þ��G	��oÝ ³ Û%Ý��%Ý¬â à Ý áÁë Û%ÝÜÝ¬â�	´Û ß â)	 àRá Û$âzÝÜÛ��Üæ
Þ �oÝ ³ Û$Þ�� ß Û�"�å ß 	´ÝÜÛ ß åE��"C��	´Ý�� àRá â��%Þ���	�� áÁë � á ��Ý¬â)	 ë Û ß ��Ý��Üæ Þ �oÝ ³ Û%Ý��´Ý¬â à Ý áÁë �´Ý�	�� ßÁà ª4� ³ Û$Ý à å ä �oÝ��
� ä å!	%Þ ³ å'Ý % � ß "@� á ��Ý¬â�	 ë Û ß ��Ý�� ß å á âoã?	��oÝ ³ ÝÜÛ$Þ���Ý�	´ÝÜÛ¬æ»Ã á ² Ý�ÁÝÜÛ���	��oÝÜÛ%Ý ß Û%ÝA	 ² á D % � ß "
� á ��Ý¬â�	ë Û ß ��Ý���Ü ß å á âoãMãÁÛ$Þ��/��¬ ß â���: Ý Þ'â,	��oÝF� ä Þçå��zÞ'âoãTå á âoã
�zÞÇÛ%Ý à 	%Þ á â Ücb Ý�ß â/� á âoÝ;d % � ß "L� á ��Ý¬â�	



e R àë Û ß ��Ý*Ü ß å á âoãhãÁÛ$Þ��tà Ý Þ'âF	��oÝ6� ä Þ'å��zÞçâoã3��� á Û�	X�zÞÇÛ%Ý à 	%Þ á â�Ügf Ý æ Þ �oÝ Á á!á Û Þ�� � ß �oÝ áÁë�àRá â à Û%Ý�	´Ý7�%å ß �á âT��Ý�	 ß å % �oÝ à ª�Ü�d ¥��h h 	��:Þ à ª ² Þ�	�� e h h 	 áÁ³z³ Þ'âoã Ý � äo³z³.á Û�	´Ý��;�C"?��	´ÝÜÝ¬å��.Ý ß �A� ë Û ß ��Þ'âoãhÞçâ)	 á Þ'â�	´ÝÜÛ$Þ á ÛãÁÛ ß 	Þ!	#" àRá å ä ��â�� ß â/��Ý�©4	´ÝÜÛ$Þ á Û+� á ��Ý¬â�	 ë Û ß ��Ý àRá å ä �hâ/�Üæ >�å'åGÞ'â�	´ÝÜÛ$Þ á ÛA�.Ý ß �A� ß Û%Ý ³ ÞçâzâoÝ�� ß 	
� á 	���Ý¬â/�/� ß â/�+	��oÝ¬ÞÇÛ �%Þ'ÆÜÝ�� ß Û%Ý�â á 	�Û%Ý¬åÇÝ� ß â)	 	 á 	��zÞ��G��	 ä �B"Áæ Þ �oÝ�� ä Þçå��zÞ'âoãbÞ�� àRá ÁÝÜÛ%Ý�� ² Þ!	��I��	 á âoÝà å ß �/�:Þ'âoã�Ü ëVßÁàÜß �oÝ Ý æ 5 ß Û�	%Þ!	%Þ á â/� ß Û%Ý@� ß �oÝ äo³ áÁë �zÛ�" ² ß åçå0� äo³:³�á Û�	´Ý��M�C"i��Ý�	 ß å=��	 ä �/�Üæ Þ �oÝ
Á á	á Û�Þ�� àÜß Û ³ Ý�	´Ý��xæ Þ " ³ Þ àÜß åH��	 á Û�"
�oÝ¬ÞÇã(��	�Þ��*D	æRÙ·� ² Þ!	��T ß Û$Þ ß 	%Þ á â/� ß 	$	��oÝ�å á ����"MåÇÝ�ÁÝ¬å ß â��
	��oÝ
��Ý à � ß âzÞ àÜß å>��	 á Û$ÞÇÝ��Üæ Þ �zÝ�Þ�� á ��Ý�	´Û\Þ à 	Þ'Ý ² áÁë 	��oÝX� ä Þ'å��zÞ'âzã Þ��gÞçå'å ä ��	´Û ß 	´Ý���Þ'â»4�ÞÇã ä Û%ÝXÛ	æjD	æ Þ �oÝX� ß Ûgªå'Þ'âzÝ�� Û$Ý ³ Û%Ý��´Ý¬â�	6	��oÝA� á ��Ý¬â�	 %Bë Û ß ��ÝA�.Ý ß �A� ß â/� àRá å ä ��â/�Üæ Þ �oÝqãÁÛ ß "Û$Ý à 	 ß âoãuåÇÝ��bÛ$Ý ³ Û%Ý��´Ý¬â�	6	��oÝ
Á á	á Û0�%å ß ��æ

8 ä Þ'å��zÞ'âoã R Þ�� ß e�k % ��	 á Û�" á�lhà Ý2	 á ² ÝÜÛ�Ü/Ø	Û	æjD·�m	 ß å'å Ý ² Þ!	�� ß 	." ³ Þ àÜß å Á á	á Û ß Û$Ý ßáÁë e U(R àÁ�T�ß â/� ß�³ ÝÜÛ\Þ���Ý�	´ÝÜÛ áÁë e Ù U ��æJÅa	HÞ��Pß % ��� ß�³ Ý���Þçâ ³ å ß â�Ü\4�ÞÇã ä Û$Ý�Û	æJà Ý ² Þ�	�� á âoÝLÝ¬åÇÝ� ß 	 á Û àRá Û%Ý6�´ÝÜÛ��Þ'âoã
� á 	�� ² Þ'âoã(� áÁë 	��oÝP� ä Þ'å��zÞ'âzãoæ Þ �oÝLªÁÝ�"Þ'Û%Û%ÝÜã ä å ß Û ë Ý ß 	 ä Û%Ý�Þ'â1	��zÞ��=� ä Þ'å��zÞ'âoã�Þ��[	��oÝ ³ Û%Ý��%Ý¬â à Ý áÁëIßÛ%ÝÜÝ¬â�	´Û ß â�	 àRá Û\âoÝÜÛ¬æ Þ �oÝ ³ Û$Þ�� ß Û�"Må ß 	´ÝÜÛ ß åJ��"C��	´Ý�� àRá â��%Þ���	�� áÁë�ß/³ ÝÜÛ$Þ���Ý�	´ÝÜÛ7� á ��Ý¬â�	 ë Û ß ��ÝÁæ/ÅÒâ
ß % ��� ß�³ Ý��2� ä Þ'å��zÞ'âoã(�J� äzà � ß �[	��zÞ�����	��oÝ ² Þçâoã(��� ² Þ!	�� ë Ý ² ÝÜÛ�� á ��Ý¬â�	 ë Û ß ��Ý*� ß "C���>�.Ý¬Þ'âoã�å'Ý����0��	%ÞÇË
� ß ÁÝ ß 	´Ý¬â��oÝ¬â à "$	 á Á ß�³ � ä Û$Þ'âoã[��	´Û á âoã6��� ß ª�Þ'âoãoæ
>[�H��� á ² âqÞ'â�4�ÞÇã ä Û$ÝmÛ	æRÙC� áuä 	 %BáÁë�%B³ � ß �´ÝX��� ß ª�Þ'âoãáÁë 	��oÝ ² Þ'âzã(�GåÇÝ ß �/�J	 á ��	´Û$Ý���� àRá â à Ý¬â�	´Û ß 	%Þ á â ß 	X	��oÝbÛ%ÝÜÝ¬â�	´Û ß â�	 àRá Û$âoÝÜÛ ß â/� ³.á 	´Ý¬â)	%Þ ß å ë�ß Þ'å ä Û%Ý�Þ'â ß
	´Ý ß Û$Þ'âzã7� á �oÝÁæ�ÅÒâ %B³ � ß �´Ý���� ß ª�Þ'âoã áÁë 	��oÝ ² Þ'âoã(�HåÇÝ ß �/�G	 á 	 ² Þ���	%Þ'âoã�Þ'â-	��zÝ[� ä Þ'å��zÞ'âzã ß â�� ³.á 	´Ý¬â�	%Þ ß åëVß Þ'å ä Û%ÝfÞçâ ß 	 á Û��$Þ á â ß å�� á �oÝÁæ Þ �zÝÜÛ%Ý�Þ�� ß ãÁÛ%Ý ß 	�âoÝÜÝ�� ë+á Û:� ß 	 ßbá âI	��oÝ0�.Ý�� ß 	Þ á Û áÁë � äzà �A� ä Þ'å��zÞ'âzã(�
� ä Û\Þ'âoã
��	´Û á âoã§ãÁÛ áuä â/�M��� ß ª	Þçâoã ß â/�N	��:Þ�� ² á Ûgª�Þ�� ß â ÝRË á Û�	�Þ'âN	�� ß 	+�zÞÇÛ%Ý à 	%Þ á â8æ Þ �zÝ Á á!á Û�Þ��
� ß �oÝ áÁëxàRá â à Û%Ý�	´Ý��%å ß � á â-��Ý�	 ß ån�oÝ à ª�Ü�d ¥��h h 	��zÞ à ª'	 á 	 ß å Ý � äo³:³�á Û�	´Ý��'��"A��	´ÝÜÝ¬å��.Ý ß �A� ß â/��ãuÞÇÛ<�oÝÜÛ��ë Û ß ��Þ'âoãTÞçâ)	 á Þçâ)	´ÝÜÛ$Þ á ÛbãÁÛ ß �Þ!	#" àRá å ä ��â�� ß â/��Ý�©4	´ÝÜÛ$Þ á ÛP� á ��Ý¬â�	 ë Û ß ��Ý àRá å ä ��â/�Üæ Þ �oÝA� ä Þ'å��zÞçâoãÞ�� àRá ÁÝÜÛ$Ý�� ² Þ!	��@��	 á âoÝ à å ß �/�zÞ'âoã�Ü ë�ßÁàÜß �zÝ Ý æL5 ß Û�	%Þ!	%Þ á â/� ß Û%ÝA� ß �oÝ äo³MáÁë �zÛ�" ² ß å'å�� äo³z³.á Û�	´Ý��1��"
��Ý�	 ß å/��	 ä �/�Üæ Þ �oÝ Á á	á ÛgÞ�� àÜß Û ³ Ý�	´Ý��8æ Þ " ³ Þ àÜß å4��	 á Û�"P�oÝ¬ÞÇã(��	�Þ���àoæ U � ² Þ!	��7 ß Û$Þ ß 	%Þ á â�� ß 	H	��zÝfå á �/�C"åÇÝ�ÁÝ¬å ß â/�;	��oÝ7��Ý à � ß âzÞ àÜß å���	 á Û$ÞÇÝ��ÜæZ8 ä Þ'å��zÞ'âoã R >o� ß �0	��oÝ3� ß ��Ý ³ å ß â ß â/�TÝ¬åÇÝ� ß 	%Þ á â ß �0� ä Þ'å��zÞçâoã
R �2Ý�© à Ý ³ 	$	�� ß 	�Þ!	*� ß �*�.ÝÜÝ¬â��oÝ��%Þ'ãuâoÝ�� ² Þ!	�� áuä 	 ß â)"�Þ�� ³.á �´Ý�� ² Þ'â/�
�oÛ$Þ ë 	�å'Þ��hÞ!	Üæ Þ �oÝhÞ�� á ��Ý�	´Û$Þ à
�ÞÇÝ ² áÁë 	��oÝ*	 ² á � ä Þ'å��zÞ'âzã(�IÞ��GÞçå'å ä ��	´Û ß 	´Ý���Þçâ642Þ'ã ä Û%Ý�Û	æjd	æ

8 ä Þ'å��zÞ'âoãPDqÞ�� ß e�k % ��	 á Û�" á�lhà Ý6	 á ² ÝÜÛZÜ/Ø	Û	æjD·�p	 ß å'å Ý ² Þ�	�� ß 	." ³ Þ àÜß å Á á	á Û ß Û%Ý ßqáÁë Ù k Ù·�T� ß â/�ß�³ ÝÜÛ$Þ���Ý�	´ÝÜÛ áÁë e U Ù·��æbÅa	�Þ���Û$Ý à 	 ß âoã ä å ß Û*��� ß�³ Ý��/Þ'â ³ å ß â Ü\4�ÞÇã ä Û%Ý4Û	æ=Ø Ý ² Þ!	��1	��oÝqÝ¬åÇÝ� ß 	 á Û�� ß â/�
��	 ß ÞÇÛ<��å á�àÜß 	´Ý�� ß å á âoã á âoÝ ëVßÁà Ý áÁë 	��oÝ+� ä Þ'å��:Þ'âoãoæ Þ �oÝ á�à Ý ß â % �ÞÇÝ ² á âS	��zÝI� ä Þ'å��zÞ'âzã ëVßÁà Ý ß å á âoããÁÛ$Þ��qd ³ Û$Ý à å ä �oÝ��6	��zÝ ä �´Ý áÁë �oÝÜÝ ³ �.Ý ß �A�3	�� ß 	 ² áuä å��[Û%Ý���	´Û\Þ à 	*	��oÝI	ÞÇÝ ² á âS	�� ß 	 ëVßÁà ÝÁæ Þ � ä ���
	��oÝ'� á ��Ý¬â�	 ë Û ß ��Ý á âT	�� ß 	 ë�ßÁà Ý'� ß �T	 á �.ÝP���zÞ ë 	´Ý��@	 á åçÞÇÝ ß å á âoãÔãÁÛ$Þ�� R æ Þ �zÞ�� à Û%Ý ß 	´Ý�� ß å ß Û%ãÁÝáÁ³ Ý¬â�å ß " áuä 	 ² Þ!	��F� ß ©oÞ�� ä �r�zÝ ß �oÛ á	á � ë+á Û 	��oÝ á�l�à Ý�� �.Ý�	 ² ÝÜÝ¬â�ãÁÛ$Þ��/� R's dC� ß â/�6> s : ² Þ!	��
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Load

Stress

Concentration

Out−of−phase Shaking of the Wings
Causing Stress Concentration at Reentrant Corner

Out−of−phase Shaking of the Wings

Load

Causing the Building to Twist

w�ÞÇã ä Û%Ý$t	æ zCu ÅÒâ % xG� ß �´Ý ß â/�1� ä 	 %BáÁë�% xG� ß �´Ý7�B� ßV� Þçâoã áÁë���% �4� ß�³ Ý�� y�ä Þ'å��zÞçâoã
� ßW� Þ�� ä ���.Ý ß �r�oÝ ³ 	��/�9��Ý¬Þçâoã�ã á ÁÝÜÛ$âzÝ��I�C"�ãÁÛ ß 	Þ!	#"hå áuß �/�¬æ v �oÝ[���:Þ ë 	%Þçâoã áÁë 	��oÝ[� á ��Ý¬â)	 ë Û ß ��Ýß ² ß " ë Û á ��	��oÝ ë�ßÁà Ý áÁë 	��oÝ[� ä Þ'å��:Þ'âoã6���zÞ ë 	��H	��oÝ à Ý¬â�	´ÝÜÛ áÁë ��	%ÞÌË.âzÝ����Y	 á ² ß Û����IãÁÛ\Þ�� R æG�Lâ ³ å ß âE��	��oÝà Ý¬â�	´ÝÜÛ áÁë � ß ���HÞ�� à å á �´Ý0	 á 	��oÝ à Ý¬â)	´ÝÜÛ áÁë 	��oÝ=� ä Þçå��zÞ'âoãoæ v �zÞ���Ý àÜà Ý¬â�	´Û$Þ à Þ�	."-�.Ý�	 ² ÝÜÝ¬â+	��oÝ�å á	àÜß 	%Þ á â/�áÁë 	��oÝ à Ý¬â)	´ÝÜÛ áÁë � ß ��� ß â/�3	��oÝ à Ý¬â�	´ÝÜÛ áÁë Û$Ý��%Þ���	 ß â à ÝHåÇÝ ß �/�O	 á 	 á Û��$Þ á â ß å)�%Ý¬â/�%Þ!	%Þ!�Þ!	#"�Þ'â$	��oÝ9� ä Þ'å��zÞçâoãoæ
� ä Û$Þ'âzã ß âMÝ ß Û�	�� Ä!äzßV� Ý��O	��oÝÜÛ%Ý ² Þ'å'åO�.Ý ß �%Þ'ãuâzÞ!] àÜß â�	 àRá â�	´Û$Þ!� ä 	%Þ á â ë Û á ��	��zÝ7	 á Û<�%Þ á â ß åH� á �oÝ7	 á
	��oÝ3� ä Þ'å��:Þ'âoã�Û%Ý�� ³.á â/�´ÝÁæ0� äzà �;	 á Û��$Þ á â ß å'å!"2�´Ý¬â��%Þ!	%Þ!ÁÝ*� ä Þ'å��zÞçâoã(� ß Û%Ý à å ß ���%Þ!]zÝ�� ß ��ÞÇÛ%Û$ÝÜã ä å ß Û�Þ'â?	��oÝàRá �oÝ ß â/�-	��oÝÜÛ%Ý�Þ�� ß�³ Û%Ý���Þ ä � áÁëxß � áuä 	 e U)�º³ å ßÁà Ý�� á â-	��oÝ[�%Ý¬Þ�����Þ à�ë�á Û à Ý ä �´Ý�� ë+á ÛG	��oÝ¬ÞÇÛG�zÝ��%ÞÇãuâ8æ
v¦á Û��%Þ á â�Þ'â*� ä Þ'å��zÞ'âzã(�E� ß �O�.ÝÜÝ¬â3	��oÝ àÜßÁä �´Ý áÁëzàÜß 	 ß ��	´Û áÁ³ �zÞ àIëVß Þ'å ä Û%Ý��\� ä Û$ÞçâoãGÝ ß Û�	�� Ä	äzßV� Ý�� ß â/�3	��oÝÜÛ%ÝÞ�� ß ãÁÛ%Ý ß 	GâoÝÜÝ�� ë+á ÛJ� ß 	 ß�á â+	��oÝ[�.Ý�� ß 	Þ á Û áÁë � äzà �+� ä Þ'å��zÞ'âzã(�H� ä Û$Þ'âzã$��	´Û á âoã�ãÁÛ áuä â��I��� ßV� Þ'âzãoæ2ÅÒâ
� á ��	 àÜß �%Ý������%Þ'â à Ý ß Û à �zÞ�	´Ý à 	 ä Û%Ý*�oÛ$Þ�ÁÝ��J	��oÝ*�oÝ��%ÞÇãuâ ß â�� áÁë 	´Ý¬â;�zÝ�]:âoÝ��J	��oÝbå ß " áuä 	���� ä:à �TÞÇÛ$Û%ÝÜã ä å ß Û
�oÝ��%Þ'ãuâ/� àÜß âzâ á 	9��Ý ß  á Þ��oÝ��8æG� á � ßbàRá � ³ Û%Ý��oÝ¬â/�%Þ�ÁÝGÝRË á Û�	HÞ��gâoÝÜÝ��zÝ��'	 á�ä â��oÝÜÛ���	 ß â/�P	��zÝX�.Ý�� ß �Þ á ÛáÁë � äzà �?��	´Û äzà 	 ä Û%Ý��[� á 	�� ß 	[	��oÝ$�.Ý���	 ³�á ���%Þ!�:åÇÝ6�oÝ��$ÞÇãuâ/� ß Û%Ý�Þ�� ³ å'Ý���Ý¬â)	´Ý��xæ v �zÝ*� á	á Û Þ��[� ß �oÝ áÁëàRá â à Û%Ý�	´Ý6�%å ß � á â+��Ý�	 ß å>�zÝ à��1� d\�� h h 	��:Þ à�� 	 á 	 ß åg�9� äo³:³�á Û�	´Ý��A�C"A��	´ÝÜÝ¬å��.Ý ß �A� ß â/�hãuÞÇÛ��oÝÜÛ�� ë Û ß ��Þ'âoãÞ'â�	 á Þ'â�	´ÝÜÛ$Þ á ÛGãÁÛ ß 	Þ!	#" àRá å ä ��â/� ß â/�TÝ � 	´ÝÜÛ$Þ á Û0� á ��Ý¬â�	 ë Û ß ��Ý àRá å ä ��â��Üæ v �oÝ�� ä Þçå��zÞ'âoã�Þ�� àRá ÁÝÜÛ%Ý��² Þ!	��I��	 á âoÝ à å ß �/�zÞçâoã ��ë�ßÁàÜß �zÝK�\æGx ß Û�	%Þ!	%Þ á â�� ß Û%Ý�� ß �oÝ äo³�áÁë �zÛ�" ² ß å'ån� äo³:³�á Û�	´Ý��'��"A��Ý�	 ß ån��	 ä �/�Üæ
v �oÝ7� á	á ÛbÞ�� àÜß Û ³ Ý�	´Ý��8æ v " ³ Þ àÜß å���	 á Û�"1�zÝ¬ÞÇã(�)	�Þ��=~oæ UV� ² Þ�	��? ß Û$Þ ß 	%Þ á â�� ß 	6	��zÝqå á �/��"åÇÝ�ÁÝ¬å ß â/�
	��oÝ7��Ý à � ß â:Þ àÜß åO��	 á Û\ÞÇÝ��Üæ y�ä Þ'å��zÞçâoãPD � � ß �X	��oÝ7� ß ��Ý ³ å ß â ß â/�dÝ¬åÇÝ� ß 	%Þ á â ß �[� ä Þ'å��:Þ'âoã'DC�:Ý �oà Ý ³ 	
	�� ß 	�Þ�	X� ß �X�.ÝÜÝ¬â;�oÝ��$ÞÇãuâoÝ�� ² Þ!	�� áuä 	 ß â)"�Þ�� ³�á �%Ý�� ² Þ'â/�2�oÛ$Þ ë 	Gå'Þ��hÞ!	Üæ v �oÝbÞ�� á ��Ý�	´Û$Þ à �ÞÇÝ ² áÁë 	��oÝ



e D U
	 ² á � ä Þ'å��zÞçâoã(�JÞ���Þ'å'å ä ��	´Û ß 	´Ý��ÔÞ'â2w�ÞÇã ä Û%Ý$t	æjt	æ

y�ä Þ'å��zÞ'âoã[~bÞ�� ß e�k % ��	 á Û�"'��Þ � Ý�� %)ä �´ÝJ	 á ² ÝÜÛ ��} dC� e � 	 ß å'åc� ² Þ!	�� ß � á 	´Ý¬å á âP	��zÝfå á ² ÝÜÛ e U ��	 á Û\ÞÇÝ��ß â/� ß â á�lhà Ý á â@	��oÝ äz³z³ ÝÜÛ k ��	 á Û$ÞÇÝ��¬æ v �oÝ3� á 	´Ý¬å�� á	á Û�� � w�ÞÇã ä Û%Ý't	æ k � àRá â�	 ß Þ'â ß å ß Û%ãÁÝ ß 	´Û\Þ ä ��æ
v �oÝ ³ Û%Ý��%Ý¬â à Ý áÁë 	��zÞ�� áÁ³ Ý¬âzÞ'âzã3���zÞ ë 	��G	��oÝ à Ý¬â)	´ÝÜÛ áÁë � ß ���J	 áqá âoÝ6�%Þ��oÝÁæHw ä Û�	��oÝÜÛ<� á Û%Ý��B	��oÝ=�.Ý ß �A�á âq	��oÝ ß 	´Û$Þ ä � ë�ßÁà Ý ß Û%ÝÔå'Þ��hÞ!	´Ý���	 áMß �oÝ ³ 	�� áÁë d U�U@�2� æ v �:Þ��$���:Þ ë 	��3	��oÝ à Ý¬â)	´ÝÜÛ áÁë ��	%ÞÌË8âoÝ����ß ² ß " ë Û á ��	��oÝ ß 	´Û$Þ ä � ë�ßÁà Ý�� ß ãÁÛ%Ý ß 	´ÝÜÛ+�:Þ���	 ß â à Ý2	�� ß âi	��oÝ?���:Þ ë 	�Þ'âM	��oÝ à Ý¬â�	´ÝÜÛ áÁë 	��oÝ?� ß �����åÇÝ ß �zÞçâoãP	 á�ß 	 á Û��$Þ á â ß å8Ý àÜà Ý¬â�	´Û$Þ à Þ!	#"Áæ v �oÝ*� ß ��� á â?	��oÝ äo³:³ ÝÜÛ ��á�lhà ÝK�X� á	á Û��fÞ�� ß å�� á �zÞ���	´Û$Þ!� ä 	´Ý��ä âoÝ�ÁÝ¬â:å!"6	 á�ßÁàÜà Ý¬â)	 äzß 	´Ý0	��oÝ ß 	´Û\Þ ä �ÖÝRË�Ý à 	H�.Ý¬å á ² � w�ÞÇã ä Û$ÝJt	æ e U �\ægÅÒâ ß �/�zÞ!	%Þ á â��K	��oÝ�ãuå ß ��� à å ß �/�zÞ'âoãá âT	��oÝ ß 	´Û$Þ ä � ëVßÁà Ý�� ß å á âoã ² Þ!	��T��	 á âzÝ à å ß �/�zÞ'âoã á â@	��oÝ á 	��oÝÜÛ ë�ßÁà Ý�� ß ���/�=	 á 	��oÝ�â á â %)ä âzÞ ë�á Û��
�zÞ���	´Û$Þ!� ä 	%Þ á â áÁë 	��oÝ � ß ���ÜæH� ä Û$Þ'âoã ß âqÝ ß Û�	�� Ä	äzßV� Ý��(	��oÝÜÛ%Ý ² Þ'å'å(�.Ý ß �%ÞÇãuâzÞ!] àÜß â)	 àRá â)	´Û\Þ!� ä 	%Þ á â ë Û á �
	��oÝG	 á Û��%Þ á â ß å)� á �zÝY	 á 	��oÝG� ä Þ'å��zÞ'âoãHÛ%Ý�� ³.á â/�´ÝÁæ � ���oÝ�� à Û$Þ���Ý����.Ý ë�á Û%Ý�� ³ ÝÜÛ\	��oÝ àRá �oÝ ���=yX� k } _`D�DW�c�<�
	 á Û��%Þ á â ß å4Þ'Û%Û%ÝÜã ä å ß Û\Þ!	."A��� ß å'å/�.Ý àRá â/�%Þ��oÝÜÛ$Ý��-	 á Ý � Þ���	:�0�oÝ¬âI	��oÝ=� ßW� Þ�� ä �r��	 á Û�"+�oÛ$Þ ë 	�� àRá �'� ä 	´Ý��Þ'â à å ä �zÞ'âoã ßÁàÜà Þ��oÝ¬â�	 ß åE	 á Û��%Þ á âE� ß 	 á âoÝbÝ¬â�� áÁë 	��oÝ3��	´Û äzà 	 ä Û$Ý=	´Û ß â/��ÁÝÜÛ��´Ý$	 áhß â ßW� Þ��fÞ�� � á Û$Ý6	�� ß â
e æ R 	%Þ���Ý��H	��oÝ ß ÁÝÜÛ ß ãÁÝ áÁë 	��zÝ0��	 á Û�"'�oÛ$Þ ë 	�� áÁë 	��oÝX	#� á Ý¬â/�/� áÁë 	��oÝ[��	´Û äzà 	 ä Û$ÝÁæ � �zÛ%Ý��hÞ ä � áÁë e U)�Þ��G�:å ßÁà Ý�� á âI	��oÝ6�´Ý¬Þ�����Þ à �oÝ��%ÞÇãuâI� ß �´Ý����oÝ ß Û ä �%Ý�� ë�á ÛJ	��oÝ=�zÝ��%ÞÇãuâ áÁë � äzà � ß 	 á Û��%Þ á â ß å'å!"�ÞÇÛ$Û%ÝÜã ä å ß Û
��	´Û ä:à 	 ä Û%ÝÁæ6woÛ á � ß å'Þ'âoÝ ß Û��B"�â ß ��Þ à�ß â ß å!"4�%Þ�� ä �%Þ'âzã-	��oÝ àRá �A��ÝÜÛ à Þ ß å\�:Û á ãÁÛ ß �2�E� v��=y �Q�.Þ�	[� ß �
�oÝ�	´ÝÜÛ��hÞ'âoÝ��q	�� ß 	P	��oÝF� ä Þ'å��zÞ'âoã;�zÞ���â á 	'� ß 	%Þ�� ë ",	��zÞ���ÞÇÛ%Û%ÝÜã ä å ß Û$Þ!	#" à Û$Þ!	´ÝÜÛ$Þ á â�Þ'âL���4Þ!	´Ý áÁë�ß å'å:	��oÝ
�´ÝÜÝ���Þçâoãuå!"dÞÇÛ$Û%ÝÜã ä å ß Û ë Ý ß 	 ä Û%Ý�����Þçâ á 	��zÝÜÛ*� á Û<�/�����.ÝÜÛ�	��oÝ àRá �oÝ���	��oÝ'� ä Þ'å��zÞ'âzãhÞ����oÝÜÝ���Ý���Û$ÝÜã ä å ß Ûß â/�TÞ�	�� �oÝ��%ÞÇãuâ ë�á Û à Ý���âzÝÜÝ��Tâ á 	 �.ÝbÞ'â à Û%Ý ß �%Ý��F��" e U)� æJ� á �oÝÜÛ%Ý���� ß � ä Þ'å��zÞçâoã*	�� ß 	0�%ÝÜÝ��A�X�zÞÇã(�:å!"ÞÇÛ%Û$ÝÜã ä å ß Û9� ä 	JÞ��Hâ á 	 à å ß ���%Þ!]:Ý�� ß �:� äzà �I�C"A	��oÝ àRá �oÝ ß â/��Þ!	G��� áuä å��A�.Ý áÁë ãÁÛ%Ý ß 	GÞ'â)	´ÝÜÛ$Ý���	G	 á ��	 ä �/"Þ!	�� �.ÝÜÛ ë�á Û�� ß â à Ý ä â/�oÝÜÛX��	´Û á âzã�Ý ß Û�	�� Ä	äzßV� ÝbÝ�ÁÝ¬â�	��Üæ
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� ¾�¾�Î vB¶'Ö�Â ¸ ¾�Ï ¸�½BÀ(Ô ¼ · ¶A¼ Ô�Ô Â/ÕA¶�ÏTÎ�»2Ön¶'¾!» Á ¼VÎ�¶�Ï ¸�½ ¼ ½ ¼ · ¶�¼FÎ v/¼VÎ ¸�Ô�Á ¼VÎ�¶ À » ·�¸Kw ¶�Ï,¼ Ô � � �Q» Ô Â · ¶ y
¸�½@�[yX� Ø(}@Ù Ð�Ð �H¿c» · � ¸�½ Ï1ÏB¶ Ô�¸!À(½ ¹ v vB¶3� ¸�½ Ï1ÏB¶ Ô�¸!À(½@ÁË·�¸ Î�¶ ·<¸ ¼-¿c» · ¼�¾�¾\Î vB¶3Ö>Â ¸ ¾�Ï ¸�½BÀ(Ô ¼ · ¶ À(¸ ×�¶ ½T¸�½
v ¼VÖ�¾!¶$tC¹ Ð ¹

xzy4{ |~};�_� ���������_��}�������� �c����������};���~�����������_�1�����_��}����� ¡ ¡};�£¢

¤ �1¥¦�¨§©�T�����T¥¦ «ª¬¯®�°±��²

� Î v · ¶�¶2³.Ï ¸ Õ'¶ ½/Ô�¸ » ½ ¼�¾E¾ ¸�½ ¶�¼ · ¶�¾�¼ Ô Î ¸�Á Õ'»4ÏB¶�¾E»�¿�Î vB¶3Ö�Â ¸ ¾�Ï ¸�½BÀ3¸�Ô Ö�Â ¸ ¾�ÎJÂ Ô�¸�½BÀ Î vB¶ Á »(Õ-Õ'¶ ·�Á�¸ ¼�¾O� · »,³
À�· ¼�Õ ��´ ��µ �Q¹ Ó{½ ¼�Ï�Ï ¸ Î ¸ » ½ Î�»+Î v/¶3ÏB¶ Ô�¸�À(½ »�¿YÖQ¶�¼�Õ Ô ¼ ½ Ï Á »(¾�Â/Õ ½�Ô!¶ Î v/¶3� · » À�· ¼�Õ ¸�Ô[Á ¼V��¼VÖ>¾!¶3»�¿
Á v/¶ Á��4¸�½BÀ ¿g» · Î vB¶ Ô Î · » ½BÀPÁ »(¾�Â/Õ ½ ³��:¶�¼ � ÖQ¶�¼�Õ ÁË·<¸ Î�¶ ·�¸ » ½I¸�½ Î vB¶ Á »CÏ/¶�¹;·M¸º¹o¶2»Q¶ Á Î Ô ¼ · ¶ ¸�½/Á ¾�Â/ÏB¶�Ï
¸�½ Î vB¶7¼ ½ ¼�¾ ÌCÔ�¸�Ô ¹�´¦v/¶3� · » À�· ¼�Õ�¼ Á�Á »(Â ½ Î Ô ¿c» · Î vB¶7·¼¸½¹ ¶2»Q¶ Á Î Ô ¿ · »(Õ�» ½ ¾ Ì Î v/¶ Ô ¶ ¸�Ô Õ ¸�Á �:¶ ¸!À v�Î
� �=¶�¼�Ï � »(¼�Ï>�<¹YÍ[»¢�:¶�×�¶ ·�¶ Î vB¶ · ¶ ¸�Ô ¼*� · »K× ¸�Ô�¸ » ½ Î�» Ô �n¶ Á�¸ ¿ Ì ¼ Ô�Á ¼�¾ ¸�½BÀ ¿c¼ Á Î�» · ¿c» · Î vB¶ Ô ¶0¶2»n¶ Á Î Ô ¹I´¦v ¸�Ô
¿�¼ Á Î�» ·�Á ¼ ½ ÖQ¶$Â Ô ¶�Ï?Î�» ¸�½/Á ¾�Â/ÏB¶6Î vB¶h·¾¸¿¹ ¶2»n¶ Á Î Ô ¿ · »(Õ �\¸ ×�¶ � »(¼�Ï�¹ �[Ô�Ô Â/Õ ¸�½BÀ Î v�¼VÎ[Ï/Â ·<¸�½BÀ ¼ ½
¶�¼ · Î v]ÀCÂ/¼ � ¶ ¶ Î vB¶�Ö�Â ¸ ¾�Ï ¸�½/À*¸�Ô ¾!»(¼�ÏB¶�Ï+� ¸ Î v Ð Ò � »�¿�Î vB¶6ÏB¶ Ô�¸!À(½F�O¸ ×�¶ � »(¼�Ï � ��v ¸�Á v+» ½ Î vB¶6¼�×�¶ · ¼ À ¶
�:» ·��CÔ »(Â/Î6Î�»;¼VÖn»(Â/Î7Ñ�Á � »�¿:Î vB¶'ÏB¶ Ô�¸�À(½ �=¶�¼�Ï � »(¼�ÏT¿g» · ¼�¾�¾\Î v/¶'Ö�Â ¸ ¾�Ï ¸�½BÀ(Ô � ¶ ¼I×V¼�¾�ÂB¶P»�¿=ÑV¹�Ñ�Á ¸�Ô
Â Ô ¶�Ï;¿g» · Î v ¸�Ô Ô�Á ¼�¾!¶*¿�¼ Á Î�» · ¿g» · ¼�¾�¾QÖ�Â ¸ ¾�Ï ¸�½BÀ(Ô ¹o´¦vB¶*ÏB¶ Ô�¸�À(½ � · » Á ¶�Ï/Â · ¶ ¸�Ô »(Â/Î�¾ ¸�½ ¶�ÏFÖQ¶�¾!»K�*¹ � ·�¸!À(¸ Ï
¿c»(Â ½ Ï/¼VÎ ¸ » ½2¸�Ô ¼ Ô�Ô Â/Õ'¶�Ï�¹

Â � ¿cÎ�¶ · Î v/¶ Ô Î · Â Á Î�Â · ¼�¾[Õ'»4ÏB¶�¾ � � ¸ Î vi� · ¶�¾ ¸ Õ ¸�½ ¼ ·�Ì Õ'¶�Õ$ÖQ¶ ·FÔ�¸Kw ¶ Ô � ¸�½/Á ¾�Â/Ï ¸�½BÀ ÕA¼ Ô�Ô ¶ Ô ¼ ½ Ï
¾�»(¼�Ï Ô'¸�Ô Ö�Â ¸ ¾!Î ¶ ¼
¾ ¸�½ ¶�¼ · Ï ÌC½ ¼�Õ ¸�Á-· ¶ Ô �Q» ½/Ô ¶ Ô �Q¶ Á Î · Â/Õ ¼ ½ ¼�¾ Ì4Ô�¸�Ô'¸�Ô �Q¶ · ¿c» · Õ'¶�Ï�¹½ÃB» · Î v ¸�Ô
�>Â · �Q» Ô ¶ ¶ Î vB¶ ��µX� Ø(}7Ù Ð�Ð � · ¶ Ô �n» ½�Ô ¶ Ô �Q¶ Á Î · Â�Õ � Ã ¸!À Â · ¶ÅÄC¹�Ñ�?(� Á » ·�· ¶ Ô �Q» ½ Ï ¸�½BÀ Î�»=Î vB¶ Ô ¶ ¸�Ô Õ ¸�Á
�>¼ · ¼�Õ'¶�Î�¶ ·�Ô »�¿�Î v/¶ Ô�¸ Î�¶ À(¸ ×�¶ ½1¸�½ ´\¼VÖ>¾!¶hÄC¹@? ¸�Ô Â Ô ¶�ÏE¹

Â ´�vB¶X� · » À�· ¼�Õ Á »(Õ'��ÂBÎ�¶ Ô Î vB¶X¿ · ¼�Õ'¶X¶�¾�¶�Õ'¶ ½ Î9�G¶ ¸!À v�Î Ô ¼ ½ Ï'Î vB¶ Ô ¶=¼ · ¶0¼�Ï/ÏB¶�ÏA» ½ Î�»*Î vB¶[ÏB¶�¼�Ï
�:¶ ¸!À v�ÎP»�¿0Î vB¶ Ô Î · Â Á Î�Â · ¶+Î�»T¼ ·�·�¸ ×�¶2¼VÎPÎ vB¶FÎ�»�Î�¼�¾ Ô ¶ ¸�Ô Õ ¸�Á �:¶ ¸!À v�Î�¹Æ´¦vB¶ Á »CÏ/¶ Ô Î�¼VÎ ¸�Á Ö�¼ Ô ¶
Ô vB¶�¼ ·0¸�Ô Î v/¶ ½;Á »(Õ'��ÂBÎ�¶�Ï;Ö�¼ Ô ¶�Ï2» ½ Î v ¸�Ô Î�»�Î�¼�¾ Ô ¶ ¸�Ô Õ ¸�Á �:¶ ¸!À v�Î�¹



ÑË~(Ò
Â ´�vB¶?� · » À�· ¼�Õ Á »(ÕA��ÂBÎ�¶ Ô Î vB¶1Ï ÌC½ ¼�Õ ¸�Á;Ô �Q¶ Á Î · ¼�¾[Ö�¼ Ô ¶ Ô vB¶�¼ · ¹¼Ç\¶ · Î vB¶ Á »CÏ/¶ ¶ Î v ¸�Ô Ö�¼ Ô ¶
Ô vB¶�¼ ·[Á ¼ ½ ÖQ¶ Ô�Á ¼�¾!¶�Ï1ÏB»¢� ½ Î�»1Ñ�Ò�Ò � »�¿HÎ vB¶ Ô Î�¼VÎ ¸�Á Ö�¼ Ô ¶ Ô vB¶�¼ · ¿g» · Î vB¶3Ï/¶ Ô�¸!À(½ »�¿ ¸!·�· ¶ À Â/¾�¼ ·
Ö>Â ¸ ¾�Ï ¸�½BÀ(Ô ¼ ½ Ï Ø Ò � »�¿�Î vB¶ Ô Î�¼VÎ ¸�Á Ö�¼ Ô ¶ Ô v/¶�¼ · ¿g» · Î vB¶$ÏB¶ Ô�¸�À(½ »�¿ · ¶ À Â/¾�¼ · Ö�Â ¸ ¾�Ï ¸�½BÀ(Ô ¹

Â ´�vB¶0� · » À�· ¼�ÕZ¼�¾ Ô » Á »(ÕA��ÂBÎ�¶ Ô Î vB¶ Á ¶ ½ Î�¶ · »�¿OÕ-¼ Ô�Ô ¿c» · ¶�¼ Á vF�/»C» · ¹%Ç�¶ · Î vB¶ Á »4ÏB¶�¼ Á�Á�¸ ÏB¶ ½ Î�¼�¾
¶ Á�Á ¶ ½ Î ·�¸�Á�¸ Î Ì�ÁË·�¸ Î�¶ ·<¸ » ½T¶ Î vB¶ Á ¶ ½ Î�¶ · »�¿JÕ-¼ Ô�Ô*¸�Ô*Ô v ¸ ¿cÎ�¶�ÏTÖ Ì Á � »�¿JÎ vB¶AÖ>Â ¸ ¾�Ï ¸�½BÀ Ï ¸ Õ'¶ ½/Ô�¸ » ½
¸�½ ¶�¼ Á v
»�¿:Î vB¶PÎ.�:»;� ·�¸�½�Á�¸ ��¼�¾�Ï ¸�· ¶ Á Î ¸ » ½/Ô ¹ �[½ ¶ Á�Á ¶ ½ Î ·�¸�Á�¸ Î Ì@¸�½ Î v/¶P¾�» Á ¼VÎ ¸ » ½ »�¿GÎ vB¶ Á ¶ ½ Î�¶ ·
»�¿:ÕA¼ Ô�Ô �:»(Â/¾�Ï À ¶ ½ ¶ · ¼VÎ�¶A¼+Î�» ·�Ô�¸ » ½ ¼�¾ Á »(Õ'�Q» ½ ¶ ½ Î ¸�½ Î vB¶ · ¶ Ô �Q» ½/Ô ¶7¼ ½ Ï@Î vB¶ ¸�½ Î�¶ ½ Î=»�¿GÎ vB¶
Á »4ÏB¶ ¸�Ô Î�»-¶ ½/Ô Â · ¶ Ô »(ÕA¶*Î�» ·�Ô�¸ » ½ ¼�¾ · ¶ Ô�¸�Ô Î�¼ ½�Á ¶ ¸�½ Î vB¶*ÏB¶ Ô�¸�À(½ Î�»A¼ Á�Á »(Â ½ Î[¿g» · Õ'»CÏ/¶�¾ ¸�½BÀ ¼ ½ Ï
· ¶�¼�¾È³��G» · ¾�Ï'¶ ·�· » ·<ÔH¸�½ ¾!» Á ¼VÎ ¸�½BÀ Î vB¶ Á ¶ ½ Î�¶ · »�¿nÕA¼ Ô�Ô0��Ô Â Á v-¼ Ô »��Q¶ ½/¸�½BÀ(Ô�¸�½ Î vB¶X�/»C» ·9Ô ¾�¼VÖ'Î v/¼VÎ
Õ-¼ Ì2½ »�ÎXÖQ¶�¶ ½;¸�½�Á » · �Q» · ¼VÎ�¶�Ï ¸�½ Î�»'Î vB¶$Õ'»4ÏB¶�¾g�<¹

Â ´�vB¶*¼ ½ ¼�¾ Ì4Ô�¸�ÔX¸�ÔJ· ¶��Q¶�¼VÎ�¶�Ï;� ¸ Î v;Î vB¶ ½ ¶�� Á ¶ ½ Î�¶ · »�¿HÕA¼ Ô�Ô ¼ ½ Ï2Î v/¶ Ô �Q¶ Á Î · ¼�¾ Ô�Á ¼�¾ ¸�½BÀ ¿�¼ Á Î�» · ¹
´�vB¶=ÕA¶�Õ$ÖQ¶ · ¿g» ·<Á ¶ Ô ¿ · »(ÕrÎ v ¸�Ô ¼ ½ ¼�¾ ÌCÔ�¸�Ô ¼ · ¶ Ô�Á ¼�¾�¶�Ï+Â/�IÖ Ì Î vB¶�¿ · ¼�Õ'¶ · ¶�Ï/Â ½ Ï�¼ ½/ÁËÌ ¿c¼ Á Î�» ·<Ô!¶
É=Ê ¼ ½ Ï ÉÌË ¶�¸�½ Î v/¶9Î.�:»�v/» ·�¸Kw » ½ Î�¼�¾�Ï ¸�· ¶ Á Î ¸ » ½/Ô ¹)´¦vB¶ Á »4ÏB¶ · ¶�À�Â ¸�· ¶ Ô Î v/¼VÎ\Î vB¶ · ¶9ÖQ¶9¼[Õ ¸�½/¸ Õ3Â/Õ
½ Â/Õ3ÖQ¶ · »�¿7Ö>¼ Ì4Ô »�¿PÕ'»(Õ'¶ ½ Î;¿ · ¼�Õ'¶ Ô?¸�½ ¶�¼ Á v »�¿PÎ vB¶�Î#�G»i� ·�¸�½/Á�¸ ��¼�¾�Ï ¸!· ¶ Á Î ¸ » ½�Ô ¼ ½ Ï ¸ Î
�Q¶ ½ ¼�¾ ¸Kw ¶ Ô Î vB» Ô ¶=Ö>Â ¸ ¾�Ï ¸�½BÀ(Ô Î v/¼VÎ0v/¼�×�¶ ¸�½/Ô ÂgÍ Á�¸ ¶ ½ Î · ¶�Ï/Â ½ Ï/¼ ½/ÁËÌ Ö ÌAÔ�Á ¼�¾ ¸�½BÀ ÂB�+Î vB¶=ÕA¶�Õ$ÖQ¶ ·
¿c» ·�Á ¶ Ô Ö Ì É Ê ¼ ½ Ï É Ë ��Ù Ð�Ð � ¶ �C¶ Á Î ¸ » ½ Ñ�Î Ð Ò4¹�ÑV¹�Ñ¢�<¹

Â ´�vB¶ Ô�Á ¼�¾!¶�Ï+Õ'¶�Õ3ÖQ¶ · ¿c» ·�Á ¶ Ô ¼ · ¶[Â Ô ¶�ÏAÎ�» Á vB¶ Á�� Î v/¶ Ô Î · ¶ Ô�Ô ¶ Ô9¸�½ Î vB¶XÖQ¶�¼�Õ Ô ¼ ½ Ï Á »(¾�Â�Õ ½/Ô ¹ Ó ¿
Î v/¶[Õ'¶�Õ3ÖQ¶ ·�Ô ¼ · ¶ ¸�½ ¼�ÏB¶�ÀCÂ/¼VÎ�¶ ¶ Î vB¶ Ô�¸Kw ¶ Ô ¼ · ¶ ¸�½/ÁË· ¶�¼ Ô ¶�Ï-¼ ½ Ï-Î vB¶0� · » Á ¶ Ô�ÔG¸�ÔY· ¶��n¶�¼VÎ�¶�Ï�¹;´¦v ¸�Ô
¸ Î�¶ · ¼VÎ ¸ ×�¶6� · » Á ¶ Ô�ÔJ¸�ÔJÁ ¼ ·�·�¸ ¶�ÏI»(Â/ÎJÂ ½ Î ¸ ¾>Î vB¶6ÏB¶ Ô�¸�À(½I¸�ÔJÔ ¼VÎ ¸�Ô ¿c¼ Á Î�» ·�Ì ¹:� ¸ Õ ¸ ¾�¼ · ¾ Ì Î vB¶�Ï ·�¸ ¿cÎ Ô ¼ · ¶
Á vB¶ Á�� ¶�Ï+¼ À ¼ ¸�½/Ô Î9¼�¾�¾!»K�:¼VÖ�¾�¶J¾ ¸ Õ ¸ Î Ô ¼ ½ ÏPÎ vB¶ Ô Î ¸ » ½ ¶ Ô�Ô »�¿QÎ vB¶ Ô Î · Â Á Î�Â · ¶ ¸�Ô ¼�Ï�Ï�Â Ô Î�¶�Ï'Î�» Ô ¼VÎ ¸�Ô ¿ Ì
Î v/¶$Ï ·�¸ ¿cÎ ¾ ¸ Õ ¸ Î Ô ¹

Â �I´ ��µ �6¼�¾ Ô » Á »(Õ'��ÂBÎ�¶ Ô Î vB¶ · ¶�ÀCÂ ¸!· ¶�Ï6ÏB»(ÂBÖ�¾!¶ · �>¾�¼VÎ�¶ Ô ¼VÎÐÏ�» ¸�½ Î Ô ¼ Ô �n¶ ·\��µX� Ø(}6��Ù Ð�Ð � ¶ �4¶ Á Î ¸ » ½
?m?4Ñ Ð ¹ } ¹@?(�<¹Ñ´¦vB¶3Î v ¸�Á��4½ ¶ Ô�Ô ¶ Ô »�¿9Î vB¶ Ô ¶'ÏB»(ÂBÖ�¾�¶ · ��¾�¼VÎ�¶ Ô ¼ · ¶ · »(Â ½ ÏB¶�Ï;Î�»FÎ vB¶ ½ ¶�¼ · ¶ Ô Î=¶ ¸!À v�Î v
»�¿H¼ ½;¸�½/Á vE¹

Â ´�vB¶2Ö�Â ¸ ¾�Ï ¸�½BÀ?¸�Ô Î vB¶ ½MÁ v/¶ Á�� ¶�Ï ¿g» · � ¸�½ Ïq¿g» ·�Á ¶ Ô ¹\´¦vB¶2� ¸�½ ÏS� · ¶ Ô�Ô Â · ¶ ¸�Ô'Á »(ÕA��ÂBÎ�¶�ÏN�Q¶ ·
��µX� Ø(}+Ù Ð�Ð � ¸�½+Á » ½ Ï�Â ½/Á Î ¸ » ½ � ¸ Î vIÎ vB¶ d5¸�½ Ï+�=¶ Ô�¸!À(½;�:·�¸ Î�¶ ·�¸ ¼ Ô �Q¶ Á�¸KÒ ¶�Ï ¸�½ ´�¼VÖ�¾!¶�ÄC¹ Ð ¹I´¦vB¶
� ¸�½ ÏFÏ ·�¸ ¿cÎ Ô ¼ · ¶ · ¶ Ô Î ·�¸�Á Î�¶�Ï2Î�»-Î vB¶$¾ ¸ Õ ¸ Î Ô �n¶ Á�¸OÒ ¶�Ï+Î vB¶ · ¶ ¸�½ ¹

´¦v/¶ Ô ¶ ¸�Ô Õ ¸�Á ÏB¶ Ô�¸!À(½ ��¼ · ¼�Õ'¶�Î�¶ ·<Ô ¼ ½ Ï-Î vB¶0� ¸�½ Ï'ÏB¶ Ô�¸�À(½ ��¼ · ¼�Õ'¶�Î�¶ ·<ÔGÔ �Q¶ Á�¸KÒ>Á Î�»$¶�¼ Á vIÖ>Â ¸ ¾�Ï ¸�½BÀ
¼ · ¶ À(¸ ×�¶ ½;¸�½ ´�¼VÖ�¾!¶ Ô ÄC¹`~+¼ ½ ÏºÄC¹@Á ¶�· ¶ Ô �n¶ Á Î ¸ ×�¶�¾ Ì ¹
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´�¼VÖ�¾!¶hÄC¹`~gÓJ�4¶ ¸�Ô Õ ¸�Á �=¶ Ô�¸!À(½ Ç�¼ · ¼�Õ'¶�Î�¶ ·�Ô ¿c» ·0� ¾�¾QÎ vB¶ µ Â ¸ ¾�Ï ¸�½BÀ(Ô
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ÑË~Ì?
´¦v/¶[¶�¾!¶�×V¼VÎ ¸ » ½/Ô »�¿\Î vB¶6Õ'»(Õ'¶ ½ Î:¿ · ¼�Õ'¶ Ô6��Ô ¶�¶���¾�¼ ½/Ô ¿c» · ¾!» Á ¼VÎ ¸ » ½ �9¼ ½ Ï À�· ¼�× ¸ Î ÌIÁ »(¾�Â/Õ ½/Ô »�¿�¼�¾�¾

Ö�Â ¸ ¾�Ï ¸�½BÀ(Ô ¼ · ¶ À(¸ ×�¶ ½?¸�½?� �/�Q¶ ½ Ï ¸ �F� ¹Å´¦vB¶ Ô ¶ Á Î ¸ » ½1Ô�¸Ow ¶ Ô0Ô vB»K� ½;Á » ·�· ¶ Ô �Q» ½ Ï2Î�»-Î v/¶ Ò�½ ¼�¾�Ï/¶ Ô�¸!À(½
¼ ·�·�¸ ×�¶�Ï�¼VÎ;¼V¿cÎ�¶ · Õ7Â/¾!Î ¸ �>¾!¶ ¸ Î�¶ · ¼VÎ ¸ » ½/Ô »�¿$Î v/¶�ÏB¶ Ô�¸!À(½ � · » Á ¶ Ô�Ô ÏB¶ Ô�ÁË·<¸ ÖQ¶�Ï�¼VÖQ»K×�¶�¹~´¦v/¶ Ô ¶ Á Î ¸ » ½
Ï ¸ ÕA¶ ½/Ô�¸ » ½/Ô ¼ · ¶ À(¸ ×�¶ ½�¸�½ Î vB¶ Ô ¶ Á Î ¸ » ½ Ï/¼VÎ�¼VÖ�¼ Ô ¶ ¸�½i� �/�Q¶ ½ Ï ¸!�½µ ¹ ´¦vB¶ Á ¶ ½ Î�¶ ·�Ô »�¿*ÕA¼ Ô�Ô ¼ ½ Ï
Ô Î ¸ » ½ ¶ Ô�Ô ¼VÎ�Î v · ¶�¶P�/»C» ·�Ô ¼�¾!» ½BÀ Î vB¶�vB¶ ¸!À v�Î�»�¿Y¶�¼ Á v�Ö�Â ¸ ¾�Ï ¸�½BÀ ¼ · ¶ Ô vB»K� ½ » ½ ÕA¼V� Ô�¸�½T� ���n¶ ½ Ï ¸ �
�7¹7´¦v/¶7¾!» Á ¼VÎ ¸ » ½ »�¿GÎ vB¶ Á ¶ ½ Î�¶ · »�¿:ÕA¼ Ô�Ô6¸�½@· ¶�¾�¼VÎ ¸ » ½ Î�»2Î vB¶ Á ¶ ½ Î�¶ · »�¿ Ô Î ¸ » ½ ¶ Ô�Ô ÏB¶�Î�¶ · Õ ¸�½ ¶ Ô Î vB¶
¶ � Î�¶ ½ Î[»�¿\Î#� ¸�Ô Î ¸�½/ÀA¸�½ Î vB¶6Ö�Â ¸ ¾�Ï ¸�½BÀ Ï/Â ·�¸�½BÀ ¼ ½ ¶�¼ · Î v]ÀCÂ/¼ � ¶�¹

µ Â ¸ ¾�Ï ¸�½BÀ Ñ'ÕA»(Õ'¶ ½ Î6¿ · ¼�Õ'¶P¶�¾!¶�×V¼VÎ ¸ » ½/Ô � ¸ Î v@Ön¶�¼�Õ ¼ ½ Ï Á »(¾�Â/Õ ½TÔ�¸Kw ¶ Ô ¼ · ¶ À(¸ ×�¶ ½
¸�½ Ã ¸�À Â · ¶ Ô
� ¹�Ñ6Î v · »(Â À v � ¹`~B¹Å´¦vB¶ À�· ¼�× ¸ Î Ì;Á »(¾�Â�Õ ½2Ô�¸Kw ¶ Ô ¼ · ¶ À(¸ ×�¶ ½1¸�½ Ã ¸!À Â · ¶ � ¹@ÁC¹Å´¦vB¶*¼¢×�¶ · ¼ À ¶7�G¶ ¸!À v�Î0»�¿
Ô Î�¶�¶�¾ ¸�½ Î vB¶ Ô Î · Â Á Î�Â · ¶ ¸�Ô ÄW~B¹�Ñ/. 0132 »�¿���¾�¼ ½ ¼ · ¶�¼4¹

´¦v/¶=Ö>Â ¸ ¾�Ï ¸�½BÀ ÏB¶ Ô�¸�À(½ Â Ô�¸�½BÀ ��´ ��µ � À(¸ ×�¶ Ô À »C»CÏ ¸�½�Ô�¸!À v�Î ¸�½ Î�» ¸ Î Ô ÖQ¶�v/¼¢× ¸ » · ¹;´¦vB¶ Á �ZÔ v ¸ ¿gÎ ¸�½
Î vB¶ Á ¶ ½ Î�¶ · »�¿GÕA¼ Ô�Ô ¼ Á Î ¸ ×W¼VÎ�¶ Ô Î vB¶PÎ�» ·�Ô�¸ » ½ ¼�¾�Õ'»4ÏB¶�¹ ´¦vB¶ ¸�½ Ï/Â Á ¶�Ï;Î.� ¸�Ô Î ¸�½BÀF¸�Ô�Ô ÂgÍ Á�¸ ¶ ½ Î�¾ Ì ¾�¼ ·�À ¶
¿c» · Î vB¶3Ö�Â ¸ ¾�Ï ¸�½BÀ Î�»-ÖQ¶ Á ¾�¼ Ô�Ô�¸KÒ ¶�Ï;¼ Ô ¼AÎ�» ·�Ô�¸ » ½ ¼�¾�¾ ÌF¸!·�· ¶ À Â/¾�¼ · Ö�Â ¸ ¾�Ï ¸�½BÀ ¹J�=¿ Á »(Â ·�Ô ¶ ¶ Î vB¶$� · ¶ Ô ¶ ½/Á ¶
»�¿ · ¶�¶ ½ Î · ¼ ½ Î Á » ·�½ ¶ ·�Ô*¸�½T¸ Î Ô ¶�¾�¿ ¸�Ô ¼ ½ ¶ Á ¶ Ô�Ô ¼ ·�Ì@ÁË·<¸ Î�¶ ·�¸ » ½ ¿c» · Î vB¶'Ö�Â ¸ ¾�Ï ¸�½BÀ Î�»2ÖQ¶'ÏB¶ Ô�¸�À(½ ¶�ÏT¼ Ô ¼ ½
¸!·�· ¶ À Â/¾�¼ · Ö>Â ¸ ¾�Ï ¸�½BÀ ¹º´¦vB¶ Ô�¸�½BÀ ¾�¶2³�Ö�¼ Ì ¿ · ¼�Õ'¶ Ô » ½ Î vB¶+Ö�Â ¸ ¾�Ï ¸�½BÀ �Q¶ ·�¸ Õ'¶�Î�¶ · ¾!¶�¼�ÏqÎ�»TÎ vB¶IÖ>Â ¸ ¾�Ï ¸�½BÀ
ÖQ¶ ¸�½BÀ Î�» ·�Ô�¸ » ½ ¼�¾�¾ Ì2Ô »�¿cÎ ¸�½ ¼�Ï/Ï ¸ Î ¸ » ½ Î�» · ¶�Ï/Â Á�¸�½BÀ Î vB¶ · ¶�Ï�Â ½ Ï/¼ ½/ÁËÌF¸�½ Î vB¶ Ô�Ì4Ô Î�¶�Õ�Ö Ì ¿c» ·�Á�¸�½BÀ Î vB¶
Á.³�Ö�¼ Ì ¿ · ¼�Õ'¶ ¸�½ Î vB¶54�³.Ï ¸!· ¶ Á Î ¸ » ½ ¼ ½ Ï3Î vB¶:Î.�:» Ð ³�Ö>¼ Ì ¿ · ¼�Õ'¶ Ô�¸�½ Î vB¶36�³.Ï ¸�· ¶ Á Î ¸ » ½ Î�» Á ¼ ·�·�Ì ÕA¼.Ï�» ·�¸ Î Ì
»�¿JÎ vB¶ Ô ¶ ¸�Ô Õ ¸�Á'Ô vB¶�¼ · ¹ � ¾!Î v/»(Â À v
Î vB¶IÖ�Â ¸ ¾�Ï ¸�½BÀ Ï/»�¶ Ô3½ »�Îhv/¼¢×�¶+¼ ½�Ì ¼ �4¸�Ô »�¿ Ô�Ì Õ-Õ'¶�Î ·�Ìm¶�¸ Î$ÏB»C¶ Ô
�Q» Ô�Ô ¶ Ô�Ô ¼ Á ¶ · Î�¼ ¸�½?�4¸�½ Ï2»�¿ À ¶�»(ÕA¶�Î ·�¸�Á7Ô�Ì Õ-Õ'¶�Î ·�Ì ¹ Ó ¿�Õ-¼ Ô�Ô[¸�Ô Â ½/¸ ¿g» · Õ-¾ Ì Ï ¸�Ô Î ·�¸ Ö�Â/Î�¶�Ï ¸�½ ��¾�¼ ½,� ¼ Ô
¸�Ô Î vB¶ Á ¼ Ô ¶�vB¶ · ¶K� ¶ ÖQ»�Î vAÎ vB¶ Á ¶ ½ Î�¶ · »�¿�ÕA¼ Ô�Ô ¼ ½ ÏAÎ v/¶ Á ¶ ½ Î�¶ · »�¿ Ô Î ¸ » ½ ¶ Ô�Ô � ¸ ¾�¾B¾ ¸ ¶0¼VÎGÎ vB¶[Õ ¸ ÏÐ³��Q» ¸�½ Î
»�¿ Á »(¾�Â�Õ ½ ¾ ¸�½ ¶A~ � Ã ¸�À Â · ¶I�7¹�Ñ¢�<¹<´¦v ¸�Ô � · ¶ Á ¾�Â�ÏB¶ Ô Î#� ¸�Ô Î ¸�½/À Â ½ Ï/¶ ·$Ô ¶ ¸�Ô Õ ¸�Á ¾!»(¼�Ï ¸�½BÀg¶ Â ½ ¾!¶ Ô�Ô Î vB¶
Ö�Â ¸ ¾�Ï ¸�½BÀPÌ4¸ ¶�¾�Ï Ô Â ½/Ô�Ì ÕAÕA¶�Î ·�¸�Á ¼�¾�¾ Ìm¶ ��v ¸�Á v ¸�Ô �Q» Ô�Ô�¸ Ö�¾!¶*ÖQ¶ Á ¼�Â Ô ¶PÎ vB¶7Î.�:»ºvB» ·�¸Ow » ½ Î�¼�¾ Á »(Õ'�Q» ½ ¶ ½ Î Ô
»�¿ À�· »(Â ½ ÏSÕ'»�Î ¸ » ½ ¼V����¾ ¸ ¶�Ï Ô�¸ Õ3Â�¾!Î�¼ ½ ¶�»(Â Ô ¾ Ì � ¸ ¾�¾ Á ¼�Â Ô ¶+¼ ½ Â ½/Ô�Ì ÕAÕ'¶�Î ·<¸�Á ¾!»(¼�Ï,��¼VÎ�Î�¶ ·�½ » ½ Î vB¶
ÖQ¶�¼�Õ Ô ¼ ½ Ï Á »(¾�Â/Õ ½/Ô ¹ d5¸�½ Ï2¾�»(¼�Ï ÔXÔ vB»(Â�¾�Ï ½ »�Î Á ¼�Â Ô ¶$Î.� ¸�Ô Î ¸�½BÀ

´¦v/¶?ÏB¶ Ô�¸!À(½ »�¿ Á »(¾�Â/Õ ½�Ô �J¼ Ô-À »K×�¶ ·�½ ¶�Ï�Ö ÌMÔ Î · ¶ ½BÀ Î v · ¶�À�Â ¸�· ¶�Õ'¶ ½ Î Ô!¶ ¸�½/Á ¾�Â/Ï ¸�½BÀ Î vB¶ Ô Î · » ½BÀ
Á »(¾�Â/Õ ½ ³��G¶�¼ � ÖQ¶�¼�Õ ÁË·�¸ Î�¶ ·�¸ » ½ »�¿\Î vB¶ Á »4ÏB¶ � �C¶ Á Î ¸ » ½ ÄC¹@?C¹@?VÒ)�<¹Å´¦vB¶6ÏB¶ Ô�¸�À(½ »�¿\Î vB¶*Õ'»(Õ'¶ ½ Î ¿ · ¼�Õ'¶
ÖQ¶�¼�Õ Ô �J¼ ÔXÀ »K×�¶ ·�½ ¶�Ï1Ö Ì Î vB¶ Ô Î ¸ » ½ ¶ Ô�Ô · ¶�ÀCÂ ¸!· ¶�ÏFÎ�»-Õ-¼ ¸�½ Î�¼ ¸�½ Î vB¶6¿�Â ½ Ï/¼�Õ'¶ ½ Î�¼�¾E�Q¶ ·�¸ »4Ï+ÖQ¶�Î.�:¶�¶ ½
Ð ¹@?  �798�:�;#<�  ¼ ½ Ï Ð ¹@Á  =7>8 :�;#<C  ¹

µ Â ¸ ¾�Ï ¸�½BÀ ?FÕA»(Õ'¶ ½ Î6¿ · ¼�Õ'¶P¶�¾!¶�×V¼VÎ ¸ » ½/Ô � ¸ Î v@Ön¶�¼�Õ ¼ ½ Ï Á »(¾�Â/Õ ½TÔ�¸Kw ¶ Ô ¼ · ¶ À(¸ ×�¶ ½
¸�½ Ã ¸�À Â · ¶ Ô
� ¹@ÎPÎ v · »(Â À v � ¹@Ä'¼ ½ Ï2Î vB¶ À�· ¼¢× ¸ Î Ì2Á »(¾�Â/Õ ½2Ô�¸Kw ¶ Ô ¼ · ¶ À(¸ ×�¶ ½;¸�½ Ã ¸!À Â · ¶ � ¹ Ø ¹�´¦vB¶*¼¢×�¶ · ¼ À ¶3�:¶ ¸!À v�Î
»�¿ Ô Î�¶�¶�¾ ¸�½ Î v/¶ Ô Î · Â Á Î�Â · ¶ ¸�Ô Ä Ø ¹@Á?.&01@2 »�¿���¾�¼ ½ ¼ · ¶�¼4¹



ÑË~ Ð
´¦v/¶[� ¸�½BÀ(Ô v/¼�×�¶6» ½ ¾ Ì Î.�:»'Ö�¼ Ì4Ô »�¿\ÕA»(Õ'¶ ½ ÎJ¿ · ¼�Õ'¶ Ô ¶�¼ Á v2¼ ÁË· » Ô�Ô Î vB¶ ¸�· ¶ ½ Ï Ô ¼ ½ Ï2¼ Ô ¼ · ¶ Ô Â/¾!Î ¶

Î�¶ ½ Ï1Î�»-ÖQ¶ Ô »�¿gÎ�¶ · Î v/¼ ½ Î vB¶ Ô � ¸�½ ¶6»�¿YÎ vB¶3Ö�Â ¸ ¾�Ï ¸�½BÀ ¹ d5¸�½ Ï?¿g» ·<Á ¶ Ô[Á » ½ Î · »(¾�¾!¶�Ï1Î vB¶7ÏB¶ Ô�¸!À(½ ¿g» · Î vB¶
Õ'»(Õ'¶ ½ Î0¿ · ¼�Õ'¶ Ô ¼VÎ0Î vB¶*� ¸�½BÀ(Ô ¹ d5¸�½ ÏF¿c» ·�Á ¶ Ô ¼ · ¶$¼V�/�>¾ ¸ ¶�Ï2¼�¾!» ½BÀ Î vB¶*×�¶ · Î ¸�Á ¼�¾ Á ¶ ½ Î · » ¸ Ï/¼�¾�¼ � ¶ Ô »�¿
Î vB¶I� ¸�½ ÏB�J¼ · Ï
¼ ½ Ï,¾!¶�¶��J¼ · Ï�¿�¼ Á ¶ Ô »�¿ Î v/¶AÖ�Â ¸ ¾�Ï ¸�½BÀ ¹I� ¸�½/Á ¶AÎ vB¶ Á ¶ ½ Î�¶ · »�¿ · ¶ Ô�¸�Ô Î�¼ ½/Á ¶ � » ½ ��¾�¼ ½ �
»�¿�Î vB¶*Ö�Â ¸ ¾�Ï ¸�½/À3¸�Ô Á ¾!» Ô ¶ · Î�»AÎ vB¶ · ¶�¶ ½ Î · ¼ ½ Î Á » ·�½ ¶ · Î v�¼ ½ Î�»-Î v ¸�Ô Õ ¸ ÏÐ³��Q» ¸�½ Î ¶ � ¸�½ ÏF¿c» ·�Á ¶ Ô ¾�¶�¼�Ï2Î�»
Î.� ¸�Ô Î ¸�½BÀ3¸�½ Î vB¶[Ö�Â ¸ ¾�Ï ¸�½BÀ ¹\� ¸�½/Á ¶XÎ vB¶[� ¸�½BÀ(Ô ¼ · ¶ Ô »�¿cÎ ¶ Î v ¸�Ô Î�» ·<Ô�¸ » ½ ¾�¶�¼�Ï Ô Î�»7¾�¼ ·�À ¶=Ï ·�¸ ¿cÎ Ô ¼VÎ:Î vB¶0¿�¼ ·
Á » ·�½ ¶ ·<ÔP� ¼VÎ À�·�¸ Ï ¸�½ Î�¶ ·�Ô ¶ Á Î ¸ » ½�Ô Ã)³�Ñ ¶ Ã)³ Ð ¶O� ³�Î-¼ ½ Ï � ³�Î ¸�½ Ã ¸!À Â · ¶ÑÄC¹`~��<¹6³X¶�Ï�Â Á Î ¸ » ½@¸�½ Î v/¶7Ï ·<¸ ¿gÎ
Ï/ÂB¶0Î�»3Ö�Â ¸ ¾�Ï ¸�½/À Î · ¼ ½�Ô ¾�¼VÎ ¸ » ½@��Ô �:¼ Ì �9�J¼ Ô ¼ Á v ¸ ¶�×�¶�Ï+Ö ÌPÔ Î ¸ »n¶ ½�¸�½BÀ ¼�¾�¾>Õ'»(Õ'¶ ½ Î9¿ · ¼�Õ'¶ Ô ¹;´\» · ¶�Ï/Â Á ¶
Î vB¶7Ï ·�¸ ¿cÎ ¸�½ Î v/¶ Ô v/» · Î0Ï ¸!· ¶ Á Î ¸ » ½ »�¿HÎ vB¶3� ¸�½BÀ(Ô�¶ Î vB¶3Ön¶�¼�Õ Ô ¼ ½ Ï Á »(¾�Â/Õ ½�ÔX¸�½ Î v/¶Ñ?.³�Ö�¼ Ì Õ'»(Õ'¶ ½ Î
¿ · ¼�Õ'¶ Ô ¼VÎ�Î vB¶3� ¸�½BÀ(ÔP� ¿ · ¼�ÕA¶ Ô Ð ¼ ½ Ï ÎI¼�¾!» ½BÀ+À�·�¸ Ï Ô Ã�¼ ½ Ï�Î ¸�½ Ã ¸!À Â · ¶�ÄC¹`~��0�G¶ · ¶ Á » ½�Ô�¸ ÏB¶ · ¼VÖ>¾ Ì
Ô Î ¸ »Q¶ ½ ¶�Ï Á »(Õ'�>¼ · ¶�Ï
Î�»2Î vB» Ô ¶ ¸�½ Î vB¶ Ð ³�Ö�¼ Ì ¼ ½ Ï Á.³�Ö>¼ Ì Õ'»(Õ'¶ ½ Î6¿ · ¼�Õ'¶ ÔA� ¿ · ¼�Õ'¶ Ô Ñ ¶ ? ¶ ~;¼ ½ ÏÆÁ
¼�¾!» ½BÀ'À�·<¸ Ï Ô Ñ ¶ Ð ¶�� ¼ ½ Ï � �<¹]´¦vB¶6ÖQ¶�¼�Õ ÏB¶��/Î v Ô0¸�½ Î vB¶ Ð ³�Ö�¼ Ì ¼ ½ Ï¨Á.³�Ö�¼ Ì ¿ · ¼�Õ'¶ Ô ×V¼ ·�Ì ¿ · »(Õ ~(Ò�Ò
�2� ¼VÎ6Î vB¶ · »C»�¿9Î�»¨ÎVÒ�Ò �2� ¼VÎ6Î vB¶ Ô ¶ Á » ½ Ï
�/»C» · ��v ¸ ¾!¶3Î vB¶ Ì ×W¼ ·�Ì ¿ · »(Õ ÎmÁVÒ �2� ¼VÎ$Î vB¶ · »�»�¿
Î�» } ÁVÒ �2� ¼VÎ*Î vB¶ Ô ¶ Á » ½ Ï��/»C» ·$¸�½ Î vB¶ Á ¼ Ô ¶-»�¿JÎ vB¶?.³�Ö�¼ Ì ¿ · ¼�ÕA¶ Ô ¼VÎ$Î vB¶'� ¸�½BÀ(ÔA� Ã ¸!À Â · ¶ ÔP� ¹@Î
Î v · »(Â À v � ¹@Ä(�<¹c´¦v ¸�Ô ÕA»¢×�¶ Ô Î v/¶ Á ¶ ½ Î�¶ · »�¿ Ô Î ¸ » ½ ¶ Ô�Ô ¿ · »(Õ � ¸ Î v ¸�½ Î vB¶ Ô � ¸�½ ¶PÎ�»?¼2¾!» Á ¼VÎ ¸ » ½ ×�¶ ·�Ì
Á ¾!» Ô ¶ Î�»$Î vB¶ · ¶�¶ ½ Î · ¼ ½ Î Á » ·�½ ¶ ·[� Ã ¸!À Â · ¶X�3¹@?(�<¹YÍ[»¢�:¶�×�¶ ·�¶ Î v ¸�Ô�· ¶�ÕA¶�Ï ¸ ¼�¾BÕ'¶�¼ Ô Â · ¶ Î�»*Ï ¸�Ô Î ·<¸ Ö�ÂBÎ�¶:Î vB¶
Ô Î ¸ » ½ ¶ Ô�Ô�� » ½ ��¾�¼ ½ �YÕ'» · ¶6Â ½/¸ ¿g» · Õ-¾ Ì7¸�ÔGÔ Î ¸ ¾�¾ ½ »�Î Ô ÂgÍ Á�¸ ¶ ½ ÎGÎ�»P¶�¾ ¸ Õ ¸�½ ¼VÎ�¶0Î.� ¸�Ô Î ¸�½BÀ7¸�½ Î vB¶[Ö>Â ¸ ¾�Ï ¸�½BÀ
Â ½ Ï/¶ · � ¸�½ ÏA¿c» ·�Á ¶ Ô ¹ µ ÂBÎ:Î vB¶ · ¶�Ï/Â Á Î ¸ » ½I¸�½ Î vB¶�Î · ¼ ½�Ô ¾�¼VÎ ¸ » ½ ¼�¾nÏ ·�¸ ¿gÎ ��Ô �:¼ Ì �:¼�¾�¾!»¢� Ô Î vB¶=� ¸�½ ÏIÏ ·<¸ ¿gÎ
¼VÎ9Î v/¶0¿�¼ ·GÁ » ·�½ ¶ ·<Ô[� ¼VÎ À�·<¸ Ï ¸�½ Î�¶ ·�Ô ¶ Á Î ¸ » ½�Ô Ã)³�Ñ ¶ Ãò³ Ð ¶/� ³�Î$¼ ½ Ï � ³�Î ¸�½ Ã ¸�À Â · ¶�ÄC¹`~��HÎ�»3ÖQ¶ · ¶ Ô Î ·<¸�Á Î�¶�Ï
Î�»A� ¸ Î v ¸�½ Î vB¶$Ò4¹�Ò�Òç?mÁ-¾ ¸ Õ ¸ Î�¹

�=ÔY¸�½ Ö�Â ¸ ¾�Ï ¸�½BÀ Ñ ¶ Î vB¶ ÏB¶ Ô�¸!À(½ »�¿ Á »(¾�Â/Õ ½�Ô �:¼ Ô�À »K×�¶ ·�½ ¶�ÏAÖ Ì3Ô Î · ¶ ½BÀ Î v · ¶�ÀCÂ ¸!· ¶�Õ'¶ ½ Î Ô�¸�½�Á ¾�Â/Ï ¸�½/À
Î vB¶ Ô Î · » ½BÀ$Á »(¾�Â�Õ ½ ³��:¶�¼ � ÖQ¶�¼�Õ ÁË·<¸ Î�¶ ·�¸ » ½ »�¿QÎ vB¶ Á »CÏB¶ � �C¶ Á Î ¸ » ½ ÄC¹@?C¹@?VÒ)�<¹ Óa½ Î v ¸�ÔYÁ ¼ Ô ¶ ¶ Î vB¶0Ï/¶ Ô�¸!À(½
»�¿�Î vB¶$Õ'»(ÕA¶ ½ Î[¿ · ¼�ÕA¶*ÖQ¶�¼�Õ Ô �J¼ ÔXÀ »¢×�¶ ·<½ ¶�Ï?Ö Ì Î vB¶ Ô Î ¸ » ½ ¶ Ô�Ô · ¶�ÀCÂ ¸!· ¶�ÏFÎ�» � ¶�¶��?Î vB¶*� ¸�½ ÏÐ³.Ï ·<¸ ¿gÎ Ô
ÖQ¶�¾!»¢�Ò4¹�Ò�Òç?mÁC¹

�=Ô ÏB¶ Ô�ÁË·<¸ ÖQ¶�Ï@¼VÖQ»K×�¶ ¶ ¼VÎ*¾!¶�¼ Ô Î Ô »(Õ'¶A¼ Ô �Q¶ Á Î Ô »�¿JÎ vB¶AÏ/¶ Ô�¸!À(½ »�¿:Ö�Â ¸ ¾�Ï ¸�½BÀ ?F¼ · ¶ À »¢×�¶ ·�½ ¶�ÏSÖ Ì
Î vB¶F� ¸�½ ÏSÏ ·�¸ ¿gÎ Ô ¹�� ¸�½�Á ¶ ½ »T� ¸�½ ÏSÏ ·�¸ ¿gÎ7¾ ¸ Õ ¸ Î ¸�Ô3¸ Õ'�Q» Ô ¶�ÏSÖ Ì Î vB¶ Á »4ÏB¶ ����µX� Ø(}LÙ Ð�Ð �c� ¶G¸ Î ¸�Ô »�¿
¸�½ Î�¶ · ¶ Ô Î:Î�» Ô Î�Â/Ï Ì Î vB¶[�n¶ · ¿g» · Õ-¼ ½/Á ¶0»�¿O¼3Ö�Â ¸ ¾�Ï ¸�½BÀ Î v/¼VÎJÏB»C¶ ÔG½ »�Î Ô ¼VÎ ¸�Ô ¿ Ì ¼ ½�Ì ¾ ¸ Õ ¸ Î Ô » ½ Î vB¶=� ¸�½ Ï
Ï ·�¸ ¿gÎ ¶ Ö�ÂBÎ$ÏB¶ Ô�¸!À(½ ¶�Ï�Î�»1� ¸ Î v Ô Î�¼ ½ Ï
� ¸�½ Ï
¿g» ·<Á ¶ Ô ¼ ½ ÏS¶�¼ · Î v]ÀCÂ/¼ � ¶+¿g» ·�Á ¶ Ô � ¸ Î v ¸ Õ'�Q» Ô ¶�Ï Ô ¶ ¸�Ô Õ ¸�Á
Ï ·�¸ ¿gÎ*¾ ¸ Õ ¸ Î Ô ¼�¾!» ½ ¶�¹?�4Â Á v�¼;Ö>Â ¸ ¾�Ï ¸�½BÀ@� ¾�¼VÖQ¶�¾!¶�Ï�Ö�Â ¸ ¾�Ï ¸�½BÀ ? � � ¸�Ô ÏB¶ Ô�¸!À(½ ¶�Ï�¼ ½ Ï ¸ Î Ô �Q¶ · ¿c» · ÕA¼ ½/Á ¶
Â ½ Ï/¶ ·XÔ Î · » ½BÀ'À�· »(Â ½ Ï;Õ'»�Î ¸ » ½?¸�Ô ¼ ½ ¼�¾ Ì9w ¶�ÏE¹

´\»S¼ ·�·�¸ ×�¶;¼VÎ-Î vB¶;ÏB¶ Ô�¸!À(½ »�¿ µ Â ¸ ¾�Ï ¸�½/À ? � Ô Î�¼ · Î ¸�½BÀ ¿ · »(Õ µ Â ¸ ¾�Ï ¸�½BÀ ? ¶ Î vB¶ Ô Î ¸ » ½ ¶ Ô�Ô »�¿�Î vB¶
� ¸�½/À Õ'»(ÕA¶ ½ ÎP¿ · ¼�Õ'¶ Ô ¼ Ô �:¶�¾�¾G¼ Ô Î v/¶ Ô � ¸�½ ¶FÕ'»(Õ'¶ ½ ÎP¿ · ¼�ÕA¶ Ô v�¼ Ô Ön¶�¶ ½q· ¶�Ï�Â Á ¶�Ï ¸�½ Î vB¶ Ô ¼�Õ'¶



ÑË~�~
� · »��Q» · Î ¸ » ½ ¹o´�v�Â Ô�¶ ¼ Ô ¸�½ Ö�Â ¸ ¾�Ï ¸�½BÀ ? ¶ Î vB¶�ÖQ¶�¼�Õ Ô:¸�½ Î v/¶z?.³�Ö>¼ Ì ÕA»(Õ'¶ ½ ÎJ¿ · ¼�Õ'¶ Ô ¼ · ¶6ÏB¶�¶��Q¶ · Î v/¼ ½
Î vB¶7ÖQ¶�¼�Õ Ô�¸�½ Î v/¶ Ð ³�Ö>¼ Ì ¼ ½ Ï<Á.³�Ö>¼ Ì ÕA»(Õ'¶ ½ Î�¿ · ¼�Õ'¶ Ô Î�» Á »(Õ'�Q¶ ½/Ô ¼VÎ�¶P¿c» · Î v/¶3¿c¶��G¶ · Ö>¼ Ì4Ô ¹z´¦vB¶
¼�×�¶ · ¼ À ¶'�G¶ ¸!À v�Î=»�¿ Ô Î�¶�¶�¾�Â Ô ¶�Ï ¸�½ Î v/¶ Ô Î · Â Á Î�Â · ¶ ¸�Ô ¾!»K�G¶ · ¼VÎ ÄmÎC¹ Ø . 01 2 »�¿Y��¾�¼ ½ ¼ · ¶�¼ Á »(Õ'��¼ · ¶�Ï1Î�»
Ö�Â ¸ ¾�Ï ¸�½BÀ ?P¼VÎ�Ä Ø ¹@ÁA. 01@2 ¹

� ¸�½/Á ¶XÎ vB¶[¿cÂ ½ Ï/¼�Õ'¶ ½ Î�¼�¾B�Q¶ ·�¸ »4ÏP»�¿EÖ�Â ¸ ¾�Ï ¸�½BÀ ? � ¸�Ô v ¸�À vB¶ · Î v/¼ ½ Î v/¼VÎ9»�¿EÖ>Â ¸ ¾�Ï ¸�½BÀ ? ¶ Î vB¶ Ô Î�¼VÎ ¸�Á
Ö�¼ Ô ¶ Ô vB¶�¼ ·�¶ Î�»0��v ¸�Á v*Î vB¶GÏ Ì4½ ¼�Õ ¸�Á Ö�¼ Ô ¶ Ô vB¶�¼ ·\¸�ÔOÔ�Á ¼�¾!¶�Ï$Ï/»¢� ½ ¿g» · Â Ô ¶ ¸�½ Î vB¶9¼ ½ ¼�¾ ÌCÔ�¸�Ô Î�» Á »(ÕA��ÂBÎ�¶
Î vB¶ Ô ¶ ¸�Ô Õ ¸�Á Ï ·<¸ ¿gÎ Ô�¶4¸�Ô ¾!»¢�:¶ ·7� ÑV¹@Ä4ÑË~ � »�¿ Ô ¶ ¸�Ô Õ ¸�Á �:¶ ¸!À v�Î Á »(Õ'��¼ · ¶�Ï2Î�» ?C¹@?4Ñ�Á � ¿g» · Ö>Â ¸ ¾�Ï ¸�½BÀ ?(�<¹

µ Â ¸ ¾�Ï ¸�½BÀ ? � Õ'»(Õ'¶ ½ Î9¿ · ¼�Õ'¶X¶�¾�¶�×W¼VÎ ¸ » ½�Ô � ¸ Î vAÖn¶�¼�Õ^¼ ½ Ï Á »(¾�Â�Õ ½/ÔYÔ�¸Ow ¶ Ô ¼ · ¶ À(¸ ×�¶ ½-¸�½ Ã ¸�À Â · ¶ Ô
� ¹�Ñ�Ò'Î v · »(Â À v � ¹�Ñ�?A¼ ½ Ï2Î vB¶ À�· ¼¢× ¸ Î Ì;Á »(¾�Â/Õ ½2Ô�¸Kw ¶ Ô ¼ · ¶ À(¸ ×�¶ ½;¸�½ Ã ¸!À Â · ¶ � ¹�Ñ Ð ¹

º[»T� ¸�½ Ï,Ï ·�¸ ¿cÎ3¾ ¸ Õ ¸ Î ¸�ÔP¸ ÕA�n» Ô ¶�ÏS¼ ½ ÏqÎ v ¸�Ô ¼�¾�¾!»K� Ô ¿g» · ¾!»K�G¶ · ¿ · ¼�Õ'¶ Ô Î ¸ » ½ ¶ Ô�Ô ¶ Ô ¹ ´¦v�Â Ô!¶ Î vB¶
ÖQ¶�¼�Õ�ÏB¶��/Î v Ô'¸�½ Î vB¶ Ð ³�Ö�¼ Ì ¼ ½ Ï Á.³�Ö�¼ Ì ¿ · ¼�Õ'¶ Ô1� ¿ · ¼�ÕA¶ Ô Ñ ¶ ? ¶ ~ ¶ ¼ ½ Ï\Á
¼�¾�» ½BÀ
À�·�¸ Ï Ô�¶ Ñ ¶ Ð ¶J�
¼ ½ Ï � ¸�½ Ã ¸�À Â · ¶ÑÄC¹`~�� ¸�½ Î vB¶ Ô � ¸�½ ¶6×V¼ ·�Ì ¿ · »(Õ ~(Ò�Ò �2� ¼VÎ0Î v/¶ · »C»�¿HÎ�» ÁVÒ�Ò �2� ¼VÎ=Î vB¶ Ô ¶ Á » ½ Ï
�/»C» · ��v ¸ ¾!¶$Î vB¶ Ì ×V¼ ·�Ì ¿ · »(Õ�ÁVÒ�Ò �2� ¼VÎ�Î vB¶ · »C»�¿YÎ�»ºÎVÒ�Ò �2� ¼VÎ�Î vB¶ Ô ¶ Á » ½ ÏT��»�» ·�¸�½ Î vB¶ Á ¼ Ô ¶
»�¿:Î vB¶ ?.³�Ö�¼ Ì ¿ · ¼�Õ'¶ Ô+� ¿ · ¼�Õ'¶ Ô Ð ¼ ½ Ï Î ¶ ¼�¾!» ½BÀ2À�·<¸ Ï Ô!¶ Ã ¼ ½ Ï¿Î(�<¹ Óa½ ¼�Ï/Ï ¸ Î ¸ » ½ Î vB¶IÏB¶��/Î vT»�¿JÎ vB¶
Õ ¸ Ï�Ï/¾!¶ Á »(¾�Â�Õ ½1¸�½ Î v/¶�?.³�Ö�¼ Ì ¿ · ¼�Õ'¶�v/¼ Ô ÖQ¶�¶ ½@· ¶�Ï/Â Á ¶�Ï1Ö Ì Ñ�Ò�Ò �2� ¹ µ:Ì?· ¶�Î�¼ ¸�½�¸�½BÀ Î vB¶Ñv ¸!À vB¶ ·
· ¶�¾�¼VÎ ¸ ×�¶ Ô Î ¸ » ½ ¶ Ô�Ô »�¿OÎ vB¶ ?.³�Ö�¼ Ì ¿ · ¼�Õ'¶ ¸�½+· ¶�¾�¼VÎ ¸ » ½ Î�»'Î vB¶ Ð ³�Ö�¼ Ì ¼ ½ Ï Á.³�Ö>¼ Ì ¿ · ¼�ÕA¶ Ô!¶ Î vB¶ Á ¶ ½ Î�¶ · »�¿
· ¶ Ô�¸�Ô Î�¼ ½/Á ¶ ¸�Ô vB¶�¾�Ï Á ¾�» Ô ¶'Î�»;Î vB¶ · ¶�¶ ½ Î · ¼ ½ Î Á » ·�½ ¶ · ¶�×�¶ ½ Î vB»(Â À v
Î v/¶ · ¶ ¸�Ô ¼ À�· ¶�¼VÎ�¶ · ¶ Á�Á ¶ ½ Î ·�¸�Á�¸ Î Ì
¸�½ Î vB¶�¾!» Á ¼VÎ ¸ » ½/Ô »�¿�Î vB¶ Á ¶ ½ Î�¶ · »�¿�ÕA¼ Ô�Ô ¼ ½ Ï Á ¶ ½ Î�¶ · »�¿ · ¶ Ô�¸�Ô Î�¼ ½/Á ¶ · ¶�¾�¼VÎ ¸ ×�¶=Î�»7¶�¼ Á v;»�Î vB¶ ·*� Ã ¸�À Â · ¶
�7¹ Ð �<¹=�C»(Õ'¶ Á »(¾�Â/Õ ½�Ô ¼ · ¶ÑvB¶�¼�× ¸ ¶ · Î v/¼ ½?¸�½ Ö�Â ¸ ¾�Ï ¸�½BÀ ?'ÖQ¶ Á ¼�Â Ô ¶3»�¿HÎ vB¶ ¸�½/ÁË· ¶�¼ Ô ¶�Ïþ·�¸¿¹ ¶2»Q¶ Á Î Ô
· ¶ Ô Â�¾!Î ¸�½BÀ ¿ · »(Õ Î vB¶ · ¶�Ï�Â Á Î ¸ » ½2¸�½ Î vB¶ Ô Î ¸ » ½ ¶ Ô�Ô »�¿�Î vB¶ Ô Î · Â Á Î�Â · ¶�¹

�C»(ÕA¶$¼�Õ'»(Â ½ Î0»�¿�Î.� ¸�Ô Î ¸�½BÀAÁ ¼ ½ ÖQ¶6»�Ö Ô ¶ · ×�¶�Ï1¿ · »(Õ Î vB¶3� ¸�½ Ï2Ï ·<¸ ¿gÎ Ô ¹�´¦v ¸�Ô ¸�Ô Ï/ÂB¶*Î�»IÎ vB¶*¿�¼ Á Î
Î v/¼VÎ�Î vB¶ Á ¶ ½ Î�¶ · »�¿>¼V�/��¾ ¸�Á ¼VÎ ¸ » ½ »�¿/� ¸�½ Ï3¿c» ·�Á ¶ ÔH¸�Ô ¼�¾!» ½BÀ Î vB¶:×�¶ · Î ¸�Á ¼�¾ Á ¶ ½ Î · » ¸ Ï/¼�¾4¼ �B¸�Ô »�¿�Î vB¶:¿c¼ Á ¶ »�¿
Î vB¶�Ö�Â ¸ ¾�Ï ¸�½BÀ ��v ¸ ¾!¶[Î vB¶ Á ¶ ½ Î�¶ · »�¿ · ¶ Ô�¸�Ô Î�¼ ½/Á ¶=B Ô Î ¸ » ½ ¶ Ô�Ô ¸�ÔJÁ ¾!» Ô ¶ · Î�»7Î v/¶ · ¶�¶ ½ Î · ¼ ½ Î Á » ·�½ ¶ · ¾�¶�¼�Ï ¸�½BÀ
Î�»
Î�» ·�Ô�¸ » ½ ¼�¾:¶ Á�Á ¶ ½ Î ·�¸�Á�¸ Î ÌN¸�½ ¼ Ô ¿�¼ · ¼ Ô � ¸�½ Ïq¾!»(¼�Ï ¸�½/À@¸�ÔPÁ » ½/Á ¶ ·<½ ¶�ÏE¹LÍ0»K�G¶�×�¶ ·�¶J¸�½ Î vB¶ Á ¼ Ô ¶2»�¿
Ô ¶ ¸�Ô Õ ¸�Á ¿c» ·�Á ¶ Ô!¶ Î vB¶ · ¶ ¸�Ô ×�¶ ·�Ì ¾ ¸ Î�Î�¾!¶XÎ#� ¸�Ô Î ¸�½/À »�Ö Ô ¶ · ×�¶�Ï Á » ½/Ô�¸�Ô Î�¶ ½ Î:� ¸ Î vAÎ vB¶0¿�¼ Á ÎGÎ v�¼VÎGÎ vB¶ Á ¶ ½ Î�¶ ·<Ô
»�¿HÕA¼ Ô�Ô ¼ ½ Ï Ô Î ¸ » ½ ¶ Ô�Ô ¼ · ¶3¾!» Á ¼VÎ�¶�Ï Á ¾!» Ô ¶*Î�»A¶�¼ Á v?»�Î v/¶ · ¹

µ Â ¸ ¾�Ï ¸�½BÀ Ð ÕA»(Õ'¶ ½ Î6¿ · ¼�Õ'¶P¶�¾!¶�×V¼VÎ ¸ » ½/Ô � ¸ Î v@Ön¶�¼�Õ ¼ ½ Ï Á »(¾�Â/Õ ½TÔ�¸Kw ¶ Ô ¼ · ¶ À(¸ ×�¶ ½
¸�½ Ã ¸�À Â · ¶ Ô
� ¹�ÑË~�Î v · »(Â À v � ¹�Ñ�ÎT¼ ½ ÏMÎ vB¶ À�· ¼�× ¸ Î ÌLÁ »(¾�Â/Õ ½LÔ�¸Kw ¶ Ô ¼ · ¶ À(¸ ×�¶ ½M¸�½ Ã ¸!À Â · ¶ � ¹�Ñ } ¹\´¦vB¶2¼�×�¶ · ¼ À ¶
�:¶ ¸!À v)Î0»�¿ Ô Î�¶�¶�¾ ¸�½ Î vB¶ Ô Î · Â Á Î�Â · ¶ ¸�Ô Ñ Ð�Ð ¹ } . 01 2 »�¿\��¾�¼ ½ ¼ · ¶�¼4¹

d5¸�½ Ï,¿g» ·<Á ¶ Ô ¼ · ¶F¼V����¾ ¸ ¶�Ï ¸�½ 6�» · 4 Ï ¸!· ¶ Á Î ¸ » ½ ¼�¾!» ½BÀ Î vB¶+×�¶ · Î ¸�Á ¼�¾ Á ¶ ½ Î · » ¸ Ï/¼�¾J¼ � ¶ Ô »�¿XÎ vB¶
� ¸�½ ÏB�:¼ · Ï@¼ ½ Ï�¾!¶�¶��J¼ · Ï
¿�¼ Á ¶ Ô »�¿:Î vB¶AÖ�Â ¸ ¾�Ï ¸�½BÀ ¹ÑÃB» · 4�³.Ï ¸!· ¶ Á Î ¸ » ½ � ¸�½ ÏT¼ ½ ¼�¾ ÌCÔ�¸�Ô!¶ Î vB¶ Á ¶ ½ Î�¶ · »�¿
· ¶ Ô�¸�Ô Î�¼ ½/Á ¶2ÏB»C¶ Ô7½ »�Î Á » ¸�½/Á�¸ ÏB¶I� ¸ Î v,Î vB¶ Á ¶ ½ Î�¶ · »�¿[¼V�/��¾ ¸ ¶�Ï,¿c» ·�Á ¶ � Ã ¸�À Â · ¶F�3¹`~��7¼ ½ Ï,Î v ¸�Ô ¾!¶�¼�Ï Ô



ÑË~ÌÁ
Î�»NÎ.� ¸�Ô Î ¸�½BÀL¸�½ Î vB¶TÖ�Â ¸ ¾�Ï ¸�½BÀ ¹�´¦vB¶ · ¶ ¸�ÔFÁ » ½/Ô�¸ ÏB¶ · ¼VÖ�¾ ÌNÀ�· ¶�¼VÎ�¶ · Ï ·�¸ ¿cÎI¼VÎ2Î v/¶ Ô »�¿gÎ Á » ·�½ ¶ ·<Ô!¶=� ³
ÁL¼ ½ Ï ��³�Á ¶ ��v/¶ ½�Á »(ÕA��¼ · ¶�Ï Î�»MÎ v/¶ Ô Î ¸ » Á » ·�½ ¶ ·�Ô!¶�� ³�Ñ�¼ ½ Ï ��³�ÑV¹ ´¦vB¶
Ï ·<¸ ¿gÎ2¼VÎ2Î vB¶ Ô ¶�Î.�:»
Á » ·�½ ¶ ·<Ô v/¼ Ô Î.�:» Á »(Õ'�Q» ½ ¶ ½ Î Ô!¶ » ½ ¶ Á »(Õ ¸�½BÀ ¿ · »(ÕZÎ · ¼ ½/Ô ¾�¼VÎ ¸ » ½2¸�½ Î vB¶C4�³.Ï ¸!· ¶ Á Î ¸ » ½ ¼ ½ ÏFÎ v/¶6»�Î vB¶ ·
¿ · »(Õ Î vB¶'Î.� ¸�Ô Î ¸�½BÀF¸�½ Î vB¶'Ö�Â ¸ ¾�Ï ¸�½/À ¹ d v ¸ ¾�¶3Î vB¶'Î · ¼ ½/Ô ¾�¼VÎ ¸ » ½ ¼�¾ Á »(ÕA�n» ½ ¶ ½ Î6»�¿GÎ vB¶'� ¸�½ Ï@Ï ·�¸ ¿gÎ ¸�Ô
· ¶ Ô�¸�Ô Î�¶�ÏqÖ Ì Î vB¶D4�³.Ï ¸�· ¶ Á Î ¸ » ½ Õ'»(Õ'¶ ½ ÎP¿ · ¼�ÕA¶ Ô ¼�¾!» ½BÀ@À�·�¸ Ï Ô ÑF¼ ½ ÏM? ¶ Î vB¶FÎ#� ¸�Ô Î ¸�½/À@Á »(Õ'�Q» ½ ¶ ½ Î
¸�Ô � ·�¸ Õ-¼ ·�¸ ¾ Ìq· ¶ Ô�¸�Ô Î�¶�ÏiÖ Ì Î vB¶E6�³.Ï ¸!· ¶ Á Î ¸ » ½ Õ'»(Õ'¶ ½ ÎF¿ · ¼�Õ'¶ Ô ¼�¾!» ½BÀqÀ�·�¸ Ï Ô+� ¼ ½ Ï5�7¹0´¦v�Â Ô!¶X¸�½
» · ÏB¶ · Î�» · ¶ Ô Î ·�¸�Á ÎJÎ vB¶�»¢×�¶ · ¼�¾�¾EÏ ·�¸ ¿cÎ9Î�»'Î vB¶ À ¶ ½ ¶ · ¼�¾�¾ Ì ¼ Á�Á ¶��/Î�¶�Ï?¶�¾�¼ Ô Î ¸�Á � ¸�½ Ï-Ï ·<¸ ¿gÎJ¾ ¸ Õ ¸ ÎY»�¿\Ò4¹�Ò�Òç?mÁ
��¸�½qÁ » ½/Ô�¸ Ï/¶ · ¼VÎ ¸ » ½ »�¿X» Á�Á Â/��¼ ½ Î Á »(Õ'¿c» · Î<� ¶ ¼�¾�¾G¿c»(Â · ÕA»(Õ'¶ ½ ÎP¿ · ¼�Õ'¶ Ô v/¼�Ï,Î�»TÖn¶ Ô Î ¸ »Q¶ ½ ¶�Ï � ¼ ½ Ï
¼ Ô ¼ · ¶ Ô Â/¾!Î Ô Î · ¶ ½BÀ Î vB¶ ½ ¶�Ï>�<¹@Í0»K�G¶�×�¶ ·�¶9Ô�¸�½/Á ¶IÎ v ¸�Ô ¾ ¸ Õ ¸ Î ¸�Ô$½ »�Î ¸ Õ'�Q» Ô ¶�Ï
Ö Ì Î vB¶ Á »CÏ/¶ ����µX� Ø(}
Ù Ð�Ð �c� ¶0¸ Î ¸�Ô »�¿ ¸�½ Î�¶ · ¶ Ô Î+Î�» Ô Î�Â�Ï Ì Î vB¶1�Q¶ · ¿c» · ÕA¼ ½�Á ¶;»�¿$¼,Ö�Â ¸ ¾�Ï ¸�½BÀ Î v/¼VÎ+Ï/»�¶ Ô+½ »�Î Ô ¼VÎ ¸�Ô ¿ Ì ¼ ½)Ì
¾ ¸ Õ ¸ Î Ô » ½ Î v/¶6� ¸�½ Ï+Ï ·�¸ ¿cÎ ¶ Ö�ÂBÎ ÏB¶ Ô�¸!À(½ ¶�ÏIÎ�»'� ¸ Î v Ô Î�¼ ½ Ï+� ¸�½ Ï-¿c» ·�Á ¶ Ô ¼ ½ ÏF¶�¼ · Î v]À�Â�¼ � ¶6¿g» ·�Á ¶ Ô � ¸ Î v
¸ Õ'�Q» Ô ¶�Ï Ô ¶ ¸�Ô Õ ¸�Á Ï ·�¸ ¿gÎ�¾ ¸ Õ ¸ Î Ô ¼�¾�» ½ ¶�¹-�4Â Á vS¼FÖ�Â ¸ ¾�Ï ¸�½BÀ1� ¾�¼VÖQ¶�¾!¶�ÏTÖ>Â ¸ ¾�Ï ¸�½BÀ Ð � � ¸�Ô ÏB¶ Ô�¸�À(½ ¶�Ï
¼ ½ Ï
¸ Î Ô �Q¶ · ¿c» · ÕA¼ ½�Á ¶�Â ½ ÏB¶ ·XÔ Î · » ½/ÀAÀ�· »(Â ½ Ï2ÕA»�Î ¸ » ½;¸�Ô ¼ ½ ¼�¾ Ì=w ¶�Ï�¹

´¦v/¶?ÏB¶ Ô�¸!À(½ »�¿ Á »(¾�Â/Õ ½�Ô �J¼ Ô-À »K×�¶ ·�½ ¶�Ï�Ö ÌMÔ Î · ¶ ½BÀ Î v · ¶�À�Â ¸�· ¶�Õ'¶ ½ Î Ô!¶ ¸�½/Á ¾�Â/Ï ¸�½BÀ Î vB¶ Ô Î · » ½BÀ
Á »(¾�Â/Õ ½ ³��G¶�¼ � ÖQ¶�¼�Õ ÁË·�¸ Î�¶ ·<¸ » ½ »�¿nÎ vB¶ Á »4ÏB¶ � �C¶ Á Î ¸ » ½ ÄC¹@?C¹@?VÒ)�<¹ �[ÔG¸�½ Ö�Â ¸ ¾�Ï ¸�½BÀ ? ¶ Î vB¶0Ï/¶ Ô�¸!À(½ »�¿QÎ vB¶
Õ'»(Õ'¶ ½ Î0¿ · ¼�Õ'¶$Ön¶�¼�Õ Ô �:¼ Ô[À »¢×�¶ ·<½ ¶�Ï?Ö Ì Î vB¶ Ô Î ¸ » ½ ¶ Ô�Ô · ¶�ÀCÂ ¸!· ¶�ÏFÎ�» � ¶�¶��1Î v/¶*� ¸�½ Ïg³.Ï ·�¸ ¿cÎ Ô Ön¶�¾�»¢�
Ò4¹�Ò�Òç?mÁC¹

µ Â ¸ ¾�Ï ¸�½BÀ Ð � v/¼ Ô Î vB¶ Ô ¼�Õ'¶;��¾�¼ ½ ¼ ½ ÏN¶�¾!¶�×V¼VÎ ¸ » ½ ¼ Ô Ö>Â ¸ ¾�Ï ¸�½BÀ Ð ¶ ¶ �BÁ ¶��/ÎAÎ v/¼VÎ ¸ Îcv/¼ Ô ÖQ¶�¶ ½
ÏB¶ Ô�¸�À(½ ¶�Ï5� ¸ Î vB»(Â/ÎF¼ ½�Ì5¸ Õ'�Q» Ô ¶�Ï�� ¸�½ Ï5Ï ·<¸ ¿gÎ2¾ ¸ Õ ¸ Î�¹�´�v�Â Ô�¶ Ö�Â ¸ ¾�Ï ¸�½/À Ð �m� � ¸ Î v5¿�Â ½ Ï/¼�Õ'¶ ½ Î�¼�¾
�Q¶ ·�¸ »4Ï-»�¿\~B¹ } ~  �798 � ¸�Ô ¿c¼ · Ô »�¿cÎ�¶ · Î v/¼ ½ Ö>Â ¸ ¾�Ï ¸�½BÀ Ð � � ¸ Î v+¿�Â ½ Ï/¼�Õ'¶ ½ Î�¼�¾n�Q¶ ·�¸ »4Ï-»�¿ Ð ¹@?4Ñ  =7>8 �<¹;´¦vB¶
Ô Î ¸ » ½ ¶ Ô�Ô »�¿�¼�¾�¾B¿c»(Â · ¿ · ¼�Õ'¶ ÔG¸�½ Ö�Â ¸ ¾�Ï ¸�½BÀ Ð � ¸�ÔY· ¶�Ï/Â Á ¶�ÏE¹ µ ¶�¼�Õ^ÏB¶���Î v Ô9¸�½ Ö�Â ¸ ¾�Ï ¸�½BÀ Ð � ×V¼ ·�Ì ¿ · »(Õ
~ÌÁVÒ �2� ¼VÎYÎ v/¶ · »C»�¿�Î�»7ÎmÁVÒ �2� ¼VÎYÎ vB¶ Ô ¶ Á » ½ ÏA�/»�» · ¼ Ô »��/�Q» Ô ¶�Ï'Î�»*ÖQ¶�¼�ÕoÏB¶���Î v Ô »�¿TÎVÒ�Ò �2� ¼VÎ
Î vB¶ · »�»�¿�Î�»1Ñ�Ò�Ò�Ò �2� ¼VÎ[Î vB¶ Ô ¶ Á » ½ Ï1�/»C» ·0¸�½ Ö>Â ¸ ¾�Ï ¸�½BÀ Ð ¹Å´¦vB¶ ¸�½ Î�¶ ·<¸ » ·0Á »(¾�Â/Õ ½/ÔX¸�½ Î v/¶*¿ · ¼�Õ'¶ Ô
�:¶ · ¶ · ¶�Ï/Â Á ¶�Ï ¸�½ Ï/¶��/Î v-¿ · »(Õ Ñ�Ò�Ò�Ò �2��¸�½ Ö�Â ¸ ¾�Ï ¸�½BÀ Ð Î�» } Ò�Ò �2� ¸�½ Ö>Â ¸ ¾�Ï ¸�½BÀ Ð � ¹g´¦vB¶=¼�×�¶ · ¼ À ¶
Ô Î�¶�¶�¾E�:¶ ¸!À v�Î0Â Ô ¶�Ï ¸�½ Î v/¶ Ô Î · Â Á Î�Â · ¶ ¸�Ô ¾!»¢�:¶ · ¼VÎ$Ñ�Ñ�?C¹ Ø . 01 2 »�¿���¾�¼ ½ ¼ · ¶�¼ Á »(ÕA��¼ · ¶�Ï2Î�»'Ö�Â ¸ ¾�Ï ¸�½/À Ð
¼VÎ$Ñ Ð�Ð ¹ } . 0132 ¹

´¦v/¶ · ¶�Ï�Â Á Î ¸ » ½@¸�½ Î v/¶ Ô Î�¶�¶�¾\¿ · ¼�Õ'¶7�:¶ ¸!À v)Î6¾!¶�¼�Ï Ô Î�»2¼ · ¶�Ï/Â Á Î ¸ » ½1¸�½ Î vB¶ Ô ¶ ¸�Ô Õ ¸�Á$Ô Î�¼VÎ ¸�Á Ö�¼ Ô ¶
Ô vB¶�¼ ·X� ~ÌÎmÁC¹@? Ð ´ Á »(Õ'��¼ · ¶�ÏPÎ�»�~ÌÄ4ÑV¹ } Î,´M¿c» · Ö�Â ¸ ¾�Ï ¸�½BÀ Ð �<¹%Ã/Â · Î vB¶ · Õ'» · ¶ ¶(Ô�¸�½/Á ¶:Î vB¶JÖ�Â ¸ ¾�Ï ¸�½BÀ ¿�Â ½ Ï/¼�³
Õ'¶ ½ Î�¼�¾/�Q¶ ·�¸ »4Ï ¸�Ô v ¸�À vB¶ ·9Á »(Õ'��¼ · ¶�Ï'Î�»$Ö�Â ¸ ¾�Ï ¸�½/À Ð ¶ Î v/¶ Ô Î�¼VÎ ¸�Á Ö�¼ Ô ¶ Ô vB¶�¼ ·�¶ Î�»$��v ¸�Á vPÎ v/¶0Ï Ì4½ ¼�Õ ¸�Á
Ö�¼ Ô ¶ Ô vB¶�¼ ·A¸�Ô'Ô�Á ¼�¾!¶�ÏNÏ/»¢� ½ ¿c» · Â Ô ¶ ¸�½ Î vB¶;¼ ½ ¼�¾ ÌCÔ�¸�Ô Î�» Á »(Õ'��ÂBÎ�¶2Î vB¶ Ô ¶ ¸�Ô Õ ¸�Á Ï ·�¸ ¿gÎ Ô!¶Y¸�Ô ¾!»¢�:¶ ·
� ?C¹ } Ð ~ � »�¿ Ô ¶ ¸�Ô Õ ¸�Á �:¶ ¸!À v�Î Á »(ÕA��¼ · ¶�ÏFÎ�» Ð ¹ } ÎmÁ � ¿c» · Ö�Â ¸ ¾�Ï ¸�½BÀ Ð ¿g» · Î vB¶C6 Ï ¸!· ¶ Á Î ¸ » ½ � ¸�½ ÏIÏ ·<¸ ¿gÎ
¼ ½ ÏqÑV¹@ÁmÄmÄ � »�¿ Ô ¶ ¸�Ô Õ ¸�Á �:¶ ¸!À v�Î Á »(Õ'��¼ · ¶�Ï@Î�» ?C¹ Ð�Ð Ñ � ¿g» · Ö�Â ¸ ¾�Ï ¸�½/À Ð ¿c» · Î v/¶F4^Ï ¸!· ¶ Á Î ¸ » ½ � ¸�½ Ï



ÑË~ÌÎ
Ï ·�¸ ¿gÎ<�<¹

µ Â ¸ ¾�Ï ¸�½BÀ Ð � Õ'»(Õ'¶ ½ Î9¿ · ¼�Õ'¶X¶�¾�¶�×W¼VÎ ¸ » ½�Ô � ¸ Î vAÖn¶�¼�Õ^¼ ½ Ï Á »(¾�Â�Õ ½/ÔYÔ�¸Ow ¶ Ô ¼ · ¶ À(¸ ×�¶ ½-¸�½ Ã ¸�À Â · ¶ Ô
� ¹�Ñ�ÄPÎ v · »(Â À v � ¹@?VÒ-¼ ½ Ï2Î vB¶ À�· ¼¢× ¸ Î Ì;Á »(¾�Â/Õ ½2Ô�¸Kw ¶ Ô ¼ · ¶ À(¸ ×�¶ ½;¸�½ Ã ¸!À Â · ¶ � ¹@?4ÑV¹

´¦v/¶$Ö�Â ¸ ¾�Ï ¸�½BÀ'¸�Ô ÏB¶ Ô�¸�À(½ ¶�Ï?¿c» · � ¸�½ Ï;¿g» ·�Á ¶ Ô ¼V����¾ ¸ ¶�Ï ¸�½ 6�» · 4^Ï ¸�· ¶ Á Î ¸ » ½ ¼�¾!» ½BÀ Î vB¶3×�¶ · Î ¸�Á ¼�¾
Á ¶ ½ Î · » ¸ Ï/¼�¾:¼ � ¶ Ô »�¿ Î vB¶+� ¸�½ ÏB�:¼ · Ï�¼ ½ Ïq¾!¶�¶��:¼ · ÏS¿�¼ Á ¶ Ô »�¿ Î vB¶IÖ>Â ¸ ¾�Ï ¸�½BÀ ¹ �=Ô7¸�½ Ö�Â ¸ ¾�Ï ¸�½/À Ð ¶ ¿c» ·
4 Ï ¸!· ¶ Á Î ¸ » ½ � ¸�½ Ï ¶ Î vB¶ · ¶ ¸�Ô6Á » ½�Ô�¸ ÏB¶ · ¼VÖ>¾!¶3Î#� ¸�Ô Î ¸�½BÀ ¼ Ô ¼ · ¶ Ô Â/¾�Î=»�¿:Î vB¶ Á ¶ ½ Î�¶ · »�¿ · ¶ Ô�¸�Ô Î�¼ ½/Á ¶ ½ »�Î
Á » ¸�½/Á�¸ Ï ¸�½BÀ � ¸ Î vFÎ vB¶ Á ¶ ½ Î�¶ · »�¿�Î vB¶*¼V����¾ ¸ ¶�Ï+¿c» ·�Á ¶ � Ã ¸!À Â · ¶*�7¹@Á(�<¹ � ½/Á ¶*¼ À ¼ ¸�½T¶ Î v/¶ · ¶ ¸�Ô Á » ½/Ô�¸ ÏB¶ · ³
¼VÖ�¾ Ì-À�· ¶�¼VÎ�¶ · Ï ·�¸ ¿cÎG¼VÎJÎ vB¶ Ô »�¿cÎ Á » ·�½ ¶ ·�Ô�¶4� ³�Á7¼ ½ ÏF��³�Á ¶ ��vB¶ ½FÁ »(Õ'��¼ · ¶�Ï+Î�»'Î vB¶ Ô Î ¸ » Á » ·�½ ¶ ·�Ô!¶B� ³�Ñ
¼ ½ Ï2��³�ÑV¹J��¿ Á »(Â ·�Ô ¶ ¶ Î v ¸�Ô ¸�Ô ½ »�Î »�¿�Õ7Â Á v Á » ½�Á ¶ ·�½ » ·0Á » ½/Ô ¶�À�ÂB¶ ½�Á ¶ Ô�¸�½/Á ¶ ½ »P� ¸�½ ÏFÏ ·�¸ ¿cÎ:¾ ¸ Õ ¸ Î ¸�Ô
¸ Õ'�Q» Ô ¶�Ï ¸�½ Î vB¶*ÏB¶ Ô�¸!À(½ »�¿�Î v ¸�Ô Ö�Â ¸ ¾�Ï ¸�½BÀ ¹

µ Â ¸ ¾�Ï ¸�½BÀ ~;ÕA»(Õ'¶ ½ Î6¿ · ¼�Õ'¶P¶�¾!¶�×V¼VÎ ¸ » ½/Ô � ¸ Î v@Ön¶�¼�Õ ¼ ½ Ï Á »(¾�Â/Õ ½TÔ�¸Kw ¶ Ô ¼ · ¶ À(¸ ×�¶ ½
¸�½ Ã ¸�À Â · ¶ Ô
� ¹@?m?TÎ v · »(Â À v � ¹@?W~�¼ ½ ÏMÎ vB¶ À�· ¼�× ¸ Î ÌLÁ »(¾�Â/Õ ½LÔ�¸Kw ¶ Ô ¼ · ¶ À(¸ ×�¶ ½M¸�½ Ã ¸!À Â · ¶ � ¹@?mÁC¹\´¦vB¶2¼�×�¶ · ¼ À ¶
�:¶ ¸!À v)Î7»�¿ Ô Î�¶�¶�¾ ¸�½ Î vB¶ Ô Î · Â Á Î�Â · ¶ ¸�Ô'} ÁC¹ } .&01 2 »�¿ �>¾�¼ ½ ¼ · ¶�¼4¹<´¦vB¶F¾!»K�G¶ · ¼�Õ'»(Â ½ Î3»�¿ Ô Î�¶�¶�¾JÂ Ô ¶�Ï
Á »(Õ'��¼ · ¶�Ï2Î�»'Ö�Â ¸ ¾�Ï ¸�½BÀ(Ô Ñ6¼ ½ Ïº? Á »(Õ'¶ Ô ¿ · »(ÕZÎ#�G» Ô »(Â ·�Á ¶ Ô ³YÎ vB¶*¾�»¢�:¶ · ÏB¶ Ô�¸!À(½ ¿c» ·�Á ¶ Ô3� Ñ�Ò � �JÏ/ÂB¶
Î�»+Î vB¶@² · ¶ À Â/¾�¼ · ´ Á ¾�¼ Ô�Ô�¸OÒ�Á ¼VÎ ¸ » ½ »�¿9Î v ¸�Ô Ö>Â ¸ ¾�Ï ¸�½BÀg¶ ¼ ½ Ï1Î vB¶$¶!Í Á�¸ ¶ ½ Î Á » ½ Î ¸�½ ÂB»(Â Ô �Q¶ ·�¸ ÕA¶�Î�¶ · Î�ÂBÖQ¶
Õ'»(Õ'¶ ½ ÎX¿ · ¼�Õ'¶ Ô�Ì4Ô Î�¶�Õ�¼�ÏB»��/Î�¶�Ï2¿c» · Î vB¶$¾�¼VÎ�¶ · ¼�¾ · ¶ Ô�¸�Ô Î�¼ ½/Á ¶�¹

� ¸�½/Á ¶YÎ vB¶ Á ¶ ½ Î�¶ ·�Ô »�¿/ÕA¼ Ô�Ô ¼ ½ Ï Ô Î ¸ » ½ ¶ Ô�Ô9� Ã ¸!À Â · ¶G�7¹@Î(��Ï/» ½ »�Î Á » ¸�½/Á�¸ ÏB¶ ¶ Î vB¶ · ¶ ¸�Ô�Ô »(Õ'¶:¼�Õ'»(Â ½ Î
»�¿�Î.� ¸�Ô Î ¸�½BÀ »�Ö Ô ¶ · ×�¶�Ï;Ï/Â ·�¸�½BÀ Î vB¶6¶�¼ · Î v]ÀCÂ/¼ � ¶ Ô ¹

d5¸�½ ÏL¿c» ·�Á ¶ Ô ¼ · ¶;¼V����¾ ¸ ¶�Ï ¸�½ 6 » · 4�Ï ¸!· ¶ Á Î ¸ » ½ ¼VÎAÎ v/¶;Õ ¸ ÏÐ³��Q» ¸�½ Î Ô »�¿[Î vB¶2� ¸�½ ÏB�J¼ · ÏL¼ ½ Ï
¾!¶�¶��J¼ · ÏI¿c¼ Á ¶ Ô »�¿�Î vB¶[Ö�Â ¸ ¾�Ï ¸�½BÀ ¹ Ó{½ Î v ¸�Ô9Á ¼ Ô ¶ ¶ Î v/¶ Á ¶ ½ Î�¶ · »�¿ · ¶ Ô�¸�Ô Î�¼ ½/Á ¶ Á » ¸�½�Á�¸ ÏB¶ Ô � ¸ Î vAÎ vB¶ Á ¶ ½ Î�¶ ·
»�¿QÎ vB¶[¼V����¾ ¸ ¶�ÏP� ¸�½ ÏP¿g» ·<Á ¶ ¸�½ Î v/¶�6 Ï ¸!· ¶ Á Î ¸ » ½ ¹ Ó{½ Î vB¶G4 Ï ¸!· ¶ Á Î ¸ » ½ð¶ Î vB¶ · ¶ ¸�Ô ¼ Ô ¾ ¸!À v)Î9¶ Á�Á ¶ ½ Î ·�¸�Á�¸ Î Ì
ÖQ¶�Î.�:¶�¶ ½ Î vB¶ Á ¶ ½ Î�¶ ·�Ô »�¿[¿g» ·�Á ¶;¼ ½ Ï · ¶ Ô�¸�Ô Î�¼ ½�Á ¶ · ¶ Ô Â/¾!Î ¸�½/À ¿ · »(Õ ¼ ÁVÒ�Ò �2� ¾ ¸ Õ ¸ Î$» ½ Î vB¶FÖQ¶�¼�Õ
ÏB¶��/Î v � ¼ ·�Á v ¸ Î�¶ Á Î�Â · ¼�¾ · ¶�ÀCÂ ¸!· ¶�Õ'¶ ½ Î<� ¸�½ Î vB¶$Õ'»(Õ'¶ ½ ÎX¿ · ¼�Õ'¶*¼�Ï�Ï�¼ Á ¶ ½ Î0Î�»AÎ vB¶*¼VÎ ·<¸ Â/Õ � ¼�¾!» ½BÀ-À�·�¸ Ï
Ñ¢�3Î v/¼VÎ'Õ'»K×�¶ Ô Î vB¶ Á ¶ ½ Î�¶ · »�¿ · ¶ Ô�¸�Ô Î�¼ ½/Á ¶2¼��J¼ Ì ¿ · »(Õ Î vB¶;¼VÎ ·�¸ Â�ÕpÎ�»K�:¼ · Ï Ô'À�·�¸ ÏMÎC¹¿´�vB¶ Ô ÕA¼�¾�¾
¶ Á�Á ¶ ½ Î ·�¸�Á�¸ Î Ì ÏB»�¶ Ô0½ »�ÎX¾!¶�¼�Ï2Î�» Ô�¸!À(½/¸KÒ�Á ¼ ½ Î Î.� ¸�Ô Î ¸�½BÀ Ï/Â/¶6Î�»A� ¸�½ Ï�¹

�=Ô\¸�½ Ö�Â ¸ ¾�Ï ¸�½/À Ñ ¶ Î vB¶:ÏB¶ Ô�¸!À(½ »�¿ Á »(¾�Â/Õ ½/Ô �J¼ Ô�À »¢×�¶ ·�½ ¶�Ï7Ö Ì$Ô Î · ¶ ½/À Î v · ¶�ÀCÂ ¸!· ¶�Õ'¶ ½ Î Ô�¶W¸�½�Á ¾�Â/Ï ¸�½/À
Î vB¶ Ô Î · » ½BÀSÁ »(¾�Â�Õ ½ ³��:¶�¼ � ÖQ¶�¼�Õ ÁË·�¸ Î�¶ ·�¸ » ½ »�¿=Î v/¶ Á »CÏ/¶ � �C¶ Á Î ¸ » ½ ÄC¹@?C¹@?VÒ)�<¹�´¦vB¶?ÏB¶ Ô�¸!À(½ »�¿�Î vB¶
Õ'»(Õ'¶ ½ Î�¿ · ¼�Õ'¶$ÖQ¶�¼�Õ Ô �J¼ Ô[À »K×�¶ ·�½ ¶�ÏTÖ Ì Î vB¶ Ô Î ¸ » ½ ¶ Ô�Ô[· ¶�ÀCÂ ¸!· ¶�Ï?Î�»FÕ-¼ ¸�½ Î�¼ ¸�½ Î vB¶7¿�Â ½ Ï/¼�Õ'¶ ½ Î�¼�¾
�Q¶ ·�¸ »4Ï+Ön¶�Î#�G¶�¶ ½ Ð ¹@?  �798�:�;#<�  ¼ ½ Ï Ð ¹@Á  �798�:�;#<�  ¹

´¦v/¶ Á »(Õ'�>ÂBÎ�¶�Ï ½ ¼VÎ�Â · ¼�¾��Q¶ ·�¸ »4Ï Ô ¼ ½ Ï?Î vB¶'Õ'»4Ï/¼�¾�Ï ¸!· ¶ Á Î ¸ » ½/Ô ¿c» · ¼�¾�¾ Ô�¸ � Ö�Â ¸ ¾�Ï ¸�½/À(Ô ¼ · ¶ À(¸ ×�¶ ½
¸�½ ´\¼VÖ�¾�¶ÑÄC¹@ÎC¹z´¦vB¶7Õ'»CÏ�¼�¾OÏ ¸!· ¶ Á Î ¸ » ½ ¿�¼ Á Î�» ·�Ô6¸ ÏB¶ ½ Î ¸ ¿ Ì Î vB¶$� · ¶�ÏB»(Õ ¸�½ ¼ ½ Î[Ï ¸!· ¶ Á Î ¸ » ½ »�¿Y¶ �4Á�¸ Î�¼VÎ ¸ » ½
¼ Ô�Ô » Á�¸ ¼VÎ�¶�Ï1� ¸ Î vF¶�¼ Á v1»�¿�Î vB¶3Õ'»CÏ/¶ Ô ¹Z´�vB¶*¿�¼ Á Î�» ·�Ô ¼ · ¶*�Q¶ ·�Á ¶ ½ Î�¼ À ¶ Ô ¼ Ô�Ô » Á�¸ ¼VÎ�¶�Ï1� ¸ Î v2Î v/¶H6�¼ ½ Ï



ÑË~ }
4 Î · ¼ ½�Ô ¾�¼VÎ ¸ » ½ ¼�¾G¼ ½ Ï È ³ · »�Î�¼VÎ ¸ » ½ ¼�¾:Ï ¸!· ¶ Á Î ¸ » ½/Ô ¹¨´�vB¶ Ô Â�Õp»�¿ Î vB¶+Î v · ¶�¶+×V¼�¾�ÂB¶ Ô ¼�Ï/Ï,Â/�SÎ�»LÑ�Ò�Ò4¹
´¦vB¶6¿�¼ Á Î�» ·�Ô »�¿�¼P�>¼ · Î ¸�Á Â/¾�¼ · ÕA»CÏB¶*¼ · ¶ À(¸ ×�¶ ½ Ö Ì Ó

��I boÑ�Ò�Ò%JLKNM K	O �P3Q K � ÄC¹�Ñ�?(�

�SR boÑ�Ò�Ò%JLKNM K	O �T Q K � ÄC¹�Ñ Ð �

�VU boÑ�Ò�Ò JLK MXW Q K O �WZY Q K � ÄC¹�ÑË~��

��vB¶ · ¶T¼�¾�¾ Ô Â/ÕAÕA¼VÎ ¸ » ½/Ô ¼ · ¶
»¢×�¶ · ¼�¾�¾�Î vB¶ Ô Î�» ·<¸ ¶ Ô!¶ M K
¼ ½ Ï[MXW Q K · ¶�� · ¶ Ô ¶ ½ Î2Î vB¶
Î · ¼ ½/Ô ¾�¼VÎ ¸ » ½ ¼�¾

ÕA¼ Ô�Ô ¼ ½ ÏIÎ vB¶�ÕA¼ Ô�Ô Õ'»(Õ'¶ ½ ÎG»�¿ ¸�½ ¶ · Î ¸ ¼*»�¿�Î vB¶ ¡�\"]3Ô Î�» ·�Ìm¶ O P3Q K ¼ ½ Ï O T Q K · ¶�� · ¶ Ô ¶ ½ Î:Î vB¶ I ¼ ½ Ï R ³
Î · ¼ ½/Ô ¾�¼VÎ ¸ » ½ ¼�¾(ÕA»CÏB¶ Ô v/¼V�Q¶ Á »(Õ'�Q» ½ ¶ ½ Î Ô ¼VÎOÎ vB¶ ¡^\"]0Ô Î�» ·�Ìm¶ ¼ ½ Ï O WZY Q K · ¶�� · ¶ Ô ¶ ½ Î Ô Î vB¶ Á » ·�· ¶ Ô �Q» ½ Ï ¸�½BÀ
U ³ · »�Î�¼VÎ ¸ » ½ ¼�¾OÕ'»CÏ/¶ Ô v/¼V�Q¶ Á »(Õ'�Q» ½ ¶ ½ Î�¹

´¦v/¶ Á »(Õ'��ÂBÎ�¶�Ï Ï ·�¸ ¿cÎ · ¼VÎ ¸ » Ô ¿ · »(ÕmÎ vB¶ · ¶ Ô �Q» ½/Ô ¶ Ô �n¶ Á Î · ¼�¾6¼ ½ ¼�¾ Ì4Ô ¶ Ô ¿c» · ¼�¾�¾�Î vB¶
Ö�Â ¸ ¾�Ï ¸�½/À(Ô
¼ · ¶ À(¸ ×�¶ ½1¸�½ ´\¼VÖ>¾!¶ÑÄC¹ } ¹�´�vB¶H6�¼ ½ Ï_4�Ï ·�¸ ¿cÎ ÔXÁ » ·�· ¶ Ô �n» ½ Ï ¸�½BÀ Î�»IÎ.�:» Á ¼ Ô ¶ Ô ³ Ô �Q¶ Á Î · ¼�¾OÏ ¸�· ¶ Á Î ¸ » ½
Á » ·�· ¶ Ô �n» ½ Ï ¸�½BÀ Î�»*Ö�Â ¸ ¾�Ï ¸�½BÀ 6�¼ ½ Ï�4 Ï ¸!· ¶ Á Î ¸ » ½/Ô ³O¼ · ¶0¾ ¸�Ô Î�¶�Ï�¹)´¦vB¶ ¶�¾�¼ Ô Î ¸�Á Ï ·�¸ ¿gÎ ¶ ¹a` ¶�¸�ÔHÁ »(Õ'�>ÂBÎ�¶�Ï
¿c» · ¶�¼ Á v Á ¼ Ô ¶IÖ Ì Î�¼ �C¸�½BÀ Î vB¶ Ô À�Â/¼ · ¶ · »C»�Î*»�¿JÎ vB¶ Ô Â/Õ »�¿:Î v/¶ Ô ÀCÂ/¼ · ¶ Ô-� �B³=�/�/�[»�¿JÎ vB¶ Ô ¶-Ï ·�¸ ¿cÎ Ô ¹
�=Ô Ï/¶ Ô�ÁË·�¸ ÖQ¶�Ï ¸�½ �C¶ Á Î ¸ » ½ ÄC¹@?C¹�ÑË~ ¶ Î v ¸�Ô ¶�¾�¼ Ô Î ¸�Á Ï ·�¸ ¿cÎ · ¼VÎ ¸ » ¸�Ô:Á » ½ ×�¶ · Î�¶�ÏFÎ�»P¼ ½F¸�½ ¶�¾�¼ Ô Î ¸�Á Ï ·�¸ ¿gÎ · ¼VÎ ¸ » ¶
¹ab ¶ ��v ¸�Á v ¸�Ô Î v/¶ ½;Á »(Õ'��¼ · ¶�Ï?¼ À ¼ ¸�½/Ô ÎXÎ v/¶ Á »CÏB¶3¾ ¸ Õ ¸ Î ¶ ¹S1 � Êb ¹

´¦v/¶ Á »(Õ'��ÂBÎ�¶�Ï'Ï ·<¸ ¿gÎ · ¼VÎ ¸ » Ô ¿ · »(Õ�Î vB¶ � ¸�½ ÏP¼ ½ ¼�¾ ÌCÔ ¶ Ô ¿c» · ¼�¾�¾4Î v/¶ Ö�Â ¸ ¾�Ï ¸�½BÀ(Ô ¼ · ¶ À(¸ ×�¶ ½A¸�½ ´�¼VÖ�¾!¶
ÄC¹@ÄC¹



ÑË~ÌÄ

´�¼VÖ�¾!¶hÄC¹@Î9Ó µ Â ¸ ¾�Ï ¸�½BÀ º=¼VÎ�Â · ¼�¾ðÇ�¶ ·�¸ »4Ï Ô ¼ ½ Ï1µ;»4Ï/¼�¾�� ¸!· ¶ Á Î ¸ » ½/Ô$�HÒ/·�Ô Î Ð Õ'»CÏ/¶ Ô �
Ú:Ü9ÕÈÛ çÐÕ ß=ÝAárÞ c@æ)çCãFd�Ü4äHe/ã�Ù ×\ã�Ù1Õ æ)çTè è�é�ê í c@æ)çCÞ�Û_Þ�ÕÜÙ�ã¢Û&â�Õ æ�ß_fCÞVÛ&âaæ,Ù1Ö

g ß	h_Ù�ÞWßÐÖ i¦ß^h_Ù�ÞVßÐÖ jgß^k æVâ�ß
+£Q�� � ��� ��� ï���� ��� ��� Y�� /�� P�/

& ��� /.� ��� Y�j P�ï�� ��& /�� P��
� &!� Y�ï &�� j�j Y�� P�P ï���� �2�

+£QH& � ��� ��ï ����� ��� �1��� ��� ��� ���
& ��� �2& /2ï�� P�ï /�ï�� P�ï ��� &�&
� &!� ��� ���$��& ���$� & ï�ï�� j�Y

+£QH&�D � /��$� � ����� ��� �1��� ��� ��� ���
& /��$��� /2ï�� ï�� /�ï�� ï�� ���$�L/
� &!� j�P ��� ��P ��� ��P ï�ï�� P�/

+£Qn� � ��� &�� ��� ��� j�&�� Y�/ &�j�� ��Y
& &!� ��� ������� ��� ��� ��� ��� ���
� ��� &�& ��� ��� ����� ï�ï Y�ï�� ���

+£Qn��D � /�� j1/ ��� ��� j1ï��$��Y &1��� P�/
& &!� j�� ������� ��� ��� ��� ��� ���
� ��� P2� ��� ��� &1��� ï�� j1ï�� ��ï

+£QC/ � ��� ��� ��� ��� ï���� /2ï /�� ���
& ��� /!& ������� ��� ��� ��� ��� ���
� &!� �2& ��� ��� /�� Y2j ï���� ���



ÑË~ Ø

´\¼VÖ>¾!¶hÄC¹ } Ó µ Â ¸ ¾�Ï ¸�½BÀ �C¶ ¸�Ô Õ ¸�Á � ·�¸ ¿gÎX³[¼VÎ ¸ » Ô
Ú:Ü9ÕÈÛ çÐÕ ß=ÝIá�Þ Ô)Ý/ã¢Û&âLÙ�Þ,ÛTÞ�ÕÜÙ�ã¢Û&â�Õ æ�ß g ß�Þ�Ù1Õml�â i¦ß�Þ�Ù1Õml�â Ônk�Ô9Ô ù3o Ônk�Ô9Ô ù ú ù ë W öú

+£Q�� ñ ��� ���2&�Y ��� �����2j ��� ����&�j ��� ��� �1ï ��� �2&1���
ô ��� ������P ��� ����&�� ��� ����&�j ��� ��� �1ï ��� �2&1���

+£QH& ñ ��� ������P ��� ������� ��� ������P ��� ������P ��� �2&1���
ô ��� ������� ��� ������P ��� ������P ��� ������P ��� �2&1���

+£QH&�D ñ ��� ���2&�� ��� ������� ��� ����&�� ��� ���L/2j ��� �2&1���
ô ��� ������� ��� ����&�� ��� ����&�� ��� ���L/2j ��� �2&1���

+£Qn� ñ ��� ������� ��� ������� ��� ������� ��� ����Y�� ��� �2&1���
ô ��� �����2j ��� ������P ��� ����&�� ��� ������j ��� �2&1���

+£Qn��D ñ ��� �����L/ ��� ������/ ��� ����� � ��� ����P�P ��� �2&1���
ô ��� ������� ��� ������� ��� ������� ��� ����P�j ��� �2&1���

+£QC/ ñ ��� ���2&�� ��� ������/ ��� ����&�& ��� ��� &1ï ��� �2&1���
ô ��� �����2j ��� ����&�& ��� ����&�� ��� ���L/�� ��� �2&1���



Ñ�ÁVÒ

´�¼VÖ�¾!¶hÄC¹@Ä9Ó µ Â ¸ ¾�Ï ¸�½/À7d5¸�½ Ï2� ·�¸ ¿cÎ ³0¼VÎ ¸ » Ô
Ú:ÜÐÕÈÛ çÐÕ ß9Ý-árÞ - Õ ß4ç Þ�Õ�Ù�ã¢Û&âLÕ æ�ß g ß�Þ�Ù1Õml�â i�ß�Þ�Ù1Õmlgâ Ôpk�ÔÐÔ ùIp ù ë W öp

+£Q�� ñ ��� �����L��ï ��� �������2& ��� ��������ï ��� ����&��1�
ô ��� ��������� ��� ������j�� ��� ����� j�� ��� ����&��1�

+£QH& ñ ��� ���2& /2ï ��� ������&�ï ��� ����&���� ��� ����&��1�
ô ��� ������&�ï ��� ���2& /2ï ��� ����&���� ��� ����&��1�

+�Q`&1D ñ ��� ������Y�Y ��� ��������/ ��� ������Y�Y Q
ô ��� ��������/ ��� ������Y�Y ��� ������Y�Y Q

+£Qn� ñ ��� ������Y�� ��� ��������� ��� ������Y�� ��� ����&��1�
ô ��� ������j�Y ��� ���2& /�/ ��� ����&���Y ��� ����&��1�

+�QH��D ñ ��� ������&�� ��� �������2& ��� ����� &�� Q
ô ��� �����LY2& ��� ���2��j�� ��� ������ï2j Q

+£QC/ ñ ��� �����LY2j ��� ��������� ��� ������Y2j ��� ����&��1�
ô ��� ������&�& ��� �����LP�/ ��� ������P2� ��� ����&��1�
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Ó{½ Î vB¶6¾�¼ Ô Î Á v/¼V��Î�¶ ·�¶ Î vB¶���¾�¼ ½�½/¸�½BÀ ¼ ½ Ï2ÏB¶ Ô�¸!À(½ð¶ Ö�¼ Ô ¶�ÏF» ½2Á Â ·�· ¶ ½ Î Á »CÏ/¶ Ô!¶ »�¿ Ô�¸!�I¸!·�· ¶ À Â�¾�¼ · Ö�Â ¸ ¾�Ïg³
¸�½BÀ(Ô �J¼ Ô Ï/¶ Ô�ÁË·�¸ ÖQ¶�ÏE¹ �[Ô Õ'¶ ½ Î ¸ » ½ ¶�ÏqÎ vB¶ · ¶ ¶ Î vB¶FÕ'»�Î ¸ ×V¼VÎ ¸ » ½ ¿c» · Î v ¸�Ô �J¼ Ô Î�» Ô Î�Â/Ï Ì Î vB¶ ¸�· �Q¶ · ³
¿c» · ÕA¼ ½/Á ¶6Â ½ Ï/¶ ·JÔ Î · » ½BÀPÀ�· »(Â ½ ÏFÕ'»�Î ¸ » ½ ¿ · »(Õ ½ ¶�¼ · ³ Ô »(Â ·�Á ¶�¶�¼ · Î v]ÀCÂ/¼ � ¶ Ô ¼ ½ ÏIÎ�» À ¼VÎ v/¶ · Ï/¼VÎ�¼P» ½
Î vB¶ Ô Î · ¶ ½BÀ Î vq¼ ½ ÏSÏ�Â Á Î ¸ ¾ ¸ Î Ì Ï/¶�ÕA¼ ½ Ï Ô » ½ Î vB¶ Ô ¶ Ô Î · Â Á Î�Â · ¶ Ô Ï�Â ·�¸�½BÀ;Ô Â Á v,¶�×�¶ ½ Î Ô ¹¨´O»@Î v ¸�Ô ¶ ½ Ï ¶
Ô Î · Â Á Î�Â · ¼�¾�Õ'»4ÏB¶�¾ Ô »�¿:¼�¾�¾\Î v/¶ Ô�¸ � Ö�Â ¸ ¾�Ï ¸�½/À(Ô ¼ · ¶PÖ�Â ¸ ¾!Î=Â Ô�¸�½BÀ ¶�¾�¼ Ô Î�» Ò ÖQ¶ · ¶�¾!¶�Õ'¶ ½ Î Ô ¿c» · Õ'»(Õ'¶ ½ ÎL³
¿ · ¼�Õ'¶*ÖQ¶�¼�Õ Ô ¼ ½ Ï Á »(¾�Â�Õ ½/Ô!¶ ��¼ ½ ¶�¾ w » ½ ¶3¶�¾!¶�Õ'¶ ½ Î Ô7� � ¸ Î v;¾ ¸�½ ¶�¼ · ³4À�Â/¼�Ï · ¼VÎ ¸�Á ÕA¼VÎ�¶ ·�¸ ¼�¾OÕ'»4ÏB¶�¾g�G¿c» ·
Ï�» ¸�½ Î Ô ¼ ½ ÏI¶�¾�¼ Ô Î ¸�Á ��¾�¼ ½ ¶2³ Ô Î · ¶ Ô�Ô ¶�¾!¶�Õ'¶ ½ Î Ô ¿c» · �/»�» · Ï ¸ ¼V��v · ¼ À Õ Ô ¹9� · ¼�× ¸ Î Ì+Á »(¾�Â�Õ ½/Ô ¼ · ¶6Õ'»4ÏB¶�¾!¶�Ï
Â Ô�¸�½BÀ �>¾�¼ Ô Î ¸�Á v ¸�½/À ¶3¶�¾!¶�ÕA¶ ½ Î Ô ¹�´¦v/¶P¾�»(¼�Ï Ô » ½ Î vB¶ Ô ¶ Á »(¾�Â/Õ ½/Ô ��v ¸�Á v Á » ½ Î ·<¸ Ö�ÂBÎ�¶PÎ�»;Î vB¶c·�¸¯¹
¶2»Q¶ Á Î Ô » ½ Î vB¶7Ö�Â ¸ ¾�Ï ¸�½BÀ ¼ · ¶ ¸�½/Á ¾�Â�ÏB¶�ÏE¹0� · ¼¢× ¸ Î Ì ÖQ¶�¼�Õ Ô Î v/¼VÎ=¼ · ¶7Â Ô ¶�Ï?¿c» ·=Ô ÂB�/�Q» · Î ¸�½BÀ Î v/¶$�/»C» ·
Ô ¾�¼VÖ�¼ ½ Ïi¼ · ¶?� ¸�½ ³ Á » ½/½ ¶ Á Î�¶�Ïi¼ · ¶ ½ »�Î ¸�½/Á ¾�Â�ÏB¶�Ï ¸�½ Î vB¶@Õ'»4ÏB¶�¾0¼ Ô Î vB¶ Ì ÏB» ½ »�Î Á » ½ Î ·�¸ Ö�Â/Î�¶;Î�»
Î vB¶'¾�¼VÎ�¶ · ¼�¾�¿c» ·�Á ¶ · ¶ Ô�¸�Ô Î ¸�½BÀ+Ô�ÌCÔ Î�¶�Õ2¹$�=»(ÂBÖ�¾!¶ · ��¾�¼VÎ�¶ Ô ¼ Ô6Á »(Õ'��ÂBÎ�¶�ÏTÖ Ì ��´ ��µ � · »(Â ½ ÏB¶�Ï1Î�»2Î vB¶
½ ¶�¼ · ¶ Ô Î6¶ ¸!À v)Î vT»�¿J¼ ½
¸�½/Á v
¼ · ¶ ¸�½/Á ¾�Â/ÏB¶�Ï@¼VÎ6��¼ ½ ¶�¾ w » ½ ¶-¾!» Á ¼VÎ ¸ » ½/Ô ¹ Ó{½ » · ÏB¶ · Î�» Á »(Õ'��Â/Î�¶ · ¶�¼ Á ³
Î ¸ » ½/Ô ¼VÎGÎ v/¶0Ö�¼ Ô ¶[»�¿EÎ vB¶0Ö>Â ¸ ¾�Ï ¸�½BÀ(Ô!¶ Î · ¼ ½/Ô ¾�¼VÎ ¸ » ½ ¼�¾ Ô � ·�¸�½BÀ(Ô � ¸ Î v-¾�¼ ·�À ¶ Ô Î ¸ » ½ ¶ Ô�Ô ¼ · ¶0�>¾�¼ Á ¶�Ï-¼VÎ:Î vB¶
Ö�¼ Ô ¶-»�¿:¼�¾�¾�Î v/¶ Á »(¾�Â/Õ ½�Ô ¹c´ �:» Ô ¶�Î Ô »�¿J¼ ½ ¼�¾ Ì4Ô ¶ Ô �:¶ · ¶'�Q¶ · ¿c» · Õ'¶�ÏT» ½ ¶�¼ Á v�Ö>Â ¸ ¾�Ï ¸�½BÀ Â Ô�¸�½BÀ Î vB¶
� · » À�· ¼�Õ ¶ Ã�³ � µ?� Ð � Ù ~/ÑË�ð³Y��Â Ô vB»¢×�¶ · ¼ ½ ¼�¾ Ì4Ô ¶ Ô Î�»ÀCÂ/¼ ½ Î ¸ ¿ Ì Î vB¶ Ô Î · ¶ ½BÀ Î v;¼ ½ Ï;Ï�Â Á Î ¸ ¾ ¸ Î Ì »�¿�Î vB¶
Ö�Â ¸ ¾�Ï ¸�½BÀ(Ô ¼ ½ Ï À�· »(Â ½ ÏTÕ'»�Î ¸ » ½ ¼ ½ ¼�¾ ÌCÔ ¶ Ô Î�» Ô Î�Â/Ï Ì Î v/¶ ¸!· �Q¶ · ¿g» · ÕA¼ ½/Á ¶ ¸�½ ¼ Á Î�Â/¼�¾�¶�×�¶ ½ Î Ô ¼ ½ Ï@Î�»
À ¼VÎ vB¶ ·=Ô Î · Â Á Î�Â · ¶*Ï/Â Á Î ¸ ¾ ¸ Î Ì Ï/¶�ÕA¼ ½ Ï2Ï/¼VÎ�¼ ¸�½ Î vB¶ Ô ¶*¶�×�¶ ½ Î Ô ¹

�zy�� °���¥¦���h�-};� °±�-�-��  �7�_�1�����

´¦vB¶6¿c»(¾�¾!»K� ¸�½BÀ ¼ · ¶6Î v/¶$¼ Ô�Ô Â/ÕA�/Î ¸ » ½/Ô ÕA¼�Ï/¶ ¸�½ Î vB¶ Ô ¶$¼ ½ ¼�¾ ÌCÔ ¶ Ô Ó

ÑV¹ ��·�¸!À(¸ Ï-¿g»(Â ½ Ï/¼VÎ ¸ » ½+¸�Ô ¼ Ô�Ô Â/Õ'¶�Ï+� ¸ Î v-Î vB¶=Ö�¼ Ô ¶�»�¿O¼�¾�¾ Á »(¾�Â/Õ ½/Ô ¼ Ô�Ô Â/ÕA¶�Ï ÒB� ¶�ÏE¹9�CÎ · Â Á Î�Â · ¶2³
¿c»(Â ½ Ï�¼VÎ ¸ » ½2¸�½ Î�¶ · ¼ Á Î ¸ » ½?¸�Ô ½ »�Î ¸�½/Á ¾�Â/ÏB¶�ÏE¹

?C¹=�4Î · ¶ ½BÀ Î vAÏB¶ À�· ¼�Ï/¼VÎ ¸ » ½-¸�½ Î vB¶X×V¼ ·�¸ »(Â Ô ¶�¾!¶�ÕA¶ ½ Î Ô ¿ · »(Õ��G¶�¾�ÏA¿ · ¼ Á Î�Â · ¶ » · »�Î vB¶ · Õ'¶�¼ ½/ÔY¸�ÔY½ »�Î
¸�½/Á ¾�Â/ÏB¶�Ï�¹o´¦vCÂ Ô!¶/Á »(¾�¾�¼V� Ô ¶6»�¿�Î vB¶ Ô Î · Â Á Î�Â · ¶ Á ¼ ½ » Á�Á Â · » ½ ¾ Ì Î v · »(Â À vº·�¸¿¹Z¶2»n¶ Á Î Ô ¹



Ñ�Ám?

´\¼VÖ>¾!¶ Ø ¹�Ñ,ÓJ�CÎ�¶�¶�¾\µ?¼VÎ�¶ ·�¸ ¼�¾òÇ · »��n¶ · Î ¸ ¶ Ô �[Ô ¶�Ï ¸�½ Î vB¶ �=½ ¼�¾ Ì4Ô�¸�Ô
� Ö{Þ�ÝWã ×
Ù�æVÝ/ã�Ù�â#à E��=�@�ÑF?� ßÐÕ â�Ö �C� k�� �"� � ßÐÕ âLÖ
+nï�õ��ÅQc÷nø<ö@�.� óWð e/öjõ<ð�ô�ñ�ùGý=ø�ò.�Kö@�KðL*�� &1����P�P2j1������Y2&!� /.� é#êëQì &�ï�������� ����E�è �

û��Wï�õ�ú�ý=ø�ò.�Wö$�KðL*�� P�� ���1/2ï�&1/�Y�/.� ï�Y é#êëQì ���LY������ ����E�è �� o�Z� 5 ø�ú
�/öjõ<ð�ô�ñ�ù;3�ñ�ó��<ï;e�ö�ïL� ïaó�ô�ð ��� �2& ��� �2&
ô�ñ�ï{öjò6û�ô�ú�ï{ð�ðL*=�m÷ ��������&�ï�P�/�� j1Y é#êëQì ����� ���¦E�è �
ô�ñ�ï{öjò6û�ô�ú.õ�ñjóÌ*� �÷ ��� ������j ��� ����� j
û�ö�ø��ïYõ�ôòGgóWñ`ô�ñjõ�ô�ñ�ø&ó�ø15�û�ô�ú.õ�ñ�óØ3�õ�ú.òKï{óKñjó.�.* /��2j�j�j1/�Y2&1��� &�� é.êënì ��P���� ���¦E.è �� o *�5 ø�ú)e�öjõ<ð�ô�ø16Vü�ïaúoe/öjïr� ï{ó�ô�ð
¡\ö`ô�ñ@�Xõ�ô�ïYû�ô�ú�ïað�ðL*���¢,* /2��Y�ï�P�P�P����@�Lï é#êëQì Y2�!� ���¦E�è �
5 ø<úoe�öjõ�ð�ô�ø�6Vü�ï#úoe/ö�ïL� ï{ó�ô�ð
û�ô�ú.õ<ñ�ó6õ�ôðGcóWñ`ô�ñjõ�ô�ñ�ø<ó6ø�5�û�ô�ú.õ<ñ�óØ3�õ�ú.òKï{óKñ�ó��.* ��� ��� &1� ��� ����&�� �÷�*.5 ø<ú)e�öjõ�ð�ô�ø�6Vü�ï#ú
e/ö�ïL� ï{ó�ô�ð
¡\ö`ô�ñ@�Xõ�ô�ïYû�ô�ú.õ�ñ�ó=*�  ¢ * ���$��Y���� ���$��Y����
5 ø<úoe�öjõ�ð�ô�ø�6Vü�ï#úoe/ö�ïL� ï{ó�ô�ð

�Bõ<óWïaöÐA�ø&óKï{ð û��Wï�õ�ú�ý=ø�ò.�Wö$�KðL*�� P�� ���1/2ï�&1/�Y�/.� ï�Y é#êëQì ���LY������ ����E�è �
û��Wï�õ�úðô�ñ�ï{öjò�û�ô�ú�ï{ð�ðL*�£L÷ &1�2&1ï2���1P2�!� &�& é#êëQì &�P�� P�j0E�è �

Ð ¹ � »(Õ'�Q» Ô�¸ Î�¶I¼ Á Î ¸ » ½ ¼ ·<¸�Ô�¸�½BÀ »(ÂBÎ7»�¿XÎ vB¶ Ô vB¶�¼ ·PÁ » ½/½ ¶ Á Î ¸ » ½ ÖQ¶�Î.�:¶�¶ ½ Î vB¶ Á » ½/ÁË· ¶�Î�¶ Ô ¾�¼VÖq» ½
ÕA¶�Î�¼�¾OÏB¶ Á�� ¼ ½ Ï2Î vB¶*Õ'»(Õ'¶ ½ ÎX¿ · ¼�Õ'¶*ÖQ¶�¼�Õ Ô ¸�ÔX½ »�Î ¸�½/Á ¾�Â/ÏB¶�ÏE¹

~B¹ � ÎG¶�¼ Á vF¾!¶�×�¶�¾ ¶ Î vB¶ Ô Î�» ·�Ì ÕA¼ Ô�Ô9¸�Ô ¾�Â/Õ'�Q¶�ÏP¼VÎ9Î v/¶[¾!» Á ¼VÎ ¸ » ½T¶ » ½ ��¾�¼ ½ð¶ »�¿Q¶�¼ Á v Á »(¾�Â/Õ ½ Ö>¼ Ô ¶�Ï
» ½1¸ Î Ô Î ·�¸ Ö>ÂBÎ�¼ ·�Ì �>¾�¼ ½ ¼ · ¶�¼4¹

ÁC¹ Ð Ò � »�¿�Î vB¶ �O¸ ×�¶ � »(¼�Ï ¸�Ô0¸�½/Á ¾�Â/Ï/¶�ÏI¼�¾!» ½/À � ¸ Î vFÎ vB¶*�=¶�¼�Ï � »(¼�Ï ¸�½ Î vB¶*¾�Â/Õ'�Q¶�ÏFÕA¼ Ô�Ô ¶ Ô ¹

ÎC¹ �=½ ¼¢×�¶ · ¼ À ¶=»�¿ Ð Ò � »�¿QÎ vB¶ �O¸ ×�¶ � »(¼�Ï ¸�ÔY¸�½/Á ¾�Â/ÏB¶�Ï ¸�½ Î vB¶ À�· ¼�× ¸ Î Ì ¾!»(¼�Ï Ô ¿g» ·9À�· »(Â ½ ÏAÕA»�Î ¸ » ½
¼ ½ ¼�¾ ÌCÔ ¶ Ô ¹

} ¹=� · ¼�× ¸ Î ÌTÁ »(¾�Â/Õ ½/Ô ¼ · ¶AÕ'»CÏ/¶�¾!¶�Ï1Â Ô�¸�½BÀ ��¾�¼ Ô Î ¸�Á v ¸�½BÀ ¶$¶�¾!¶�ÕA¶ ½ Î Ô ¼ ½ Ï1Î v/¶ ¸!·6Á » ½ Î ·�¸ Ö�ÂBÎ ¸ » ½ Î�»
Î v/¶h·�¸Æ¹Z¶2»Q¶ Á Î Ô ¼ · ¶$¼�ÂBÎ�»(ÕA¼VÎ ¸�Á ¼�¾�¾ ÌF¸�½/Á ¾�Â/Ï/¶�ÏE¹o´�vB¶ Ì ¼ · ¶$¼ Ô�Ô Â/ÕA¶�Ï Á » ½ Î ¸�½ ÂB»(Â Ô »¢×�¶ · Î vB¶
v/¶ ¸!À v)Î0»�¿\Î vB¶$Ö�Â ¸ ¾�Ï ¸�½BÀ ¹

ÄC¹�´ · Â Ô�Ô ¶ Ô ¼ ½ Ï¨vB» ·�¸Kw » ½ Î�¼�¾�Ö · ¼ Á ¶ Ô ¼ · ¶3Õ'»CÏ/¶�¾!¶�Ï;Â Ô�¸�½BÀ ��¾�¼ Ô Î ¸�Á v ¸�½BÀ ¶6¶�¾!¶�ÕA¶ ½ Î Ô � ¸ Î v2� ¸�½/½ ¶�ÏÐ³
¶ ½ Ï Á » ½ Ï ¸ Î ¸ » ½/Ô ¹

Ø ¹0�=¶�Î�¼ ¸ ¾�¶�Ï?ÕA¼VÎ�¶ ·�¸ ¼�¾Q� · »��Q¶ · Î ¸ ¶ Ô Â Ô ¶�Ï ¸�½ Î vB¶*¼ ½ ¼�¾ ÌCÔ�¸�Ô ¼ · ¶ À(¸ ×�¶ ½1¸�½ ´\¼VÖ>¾!¶ Ø ¹�ÑV¹



Ñ�Á Ð
Ñ�Ò4¹ �=½ ¶2»Q¶ Á Î ¸ ×�¶3Î v ¸�Á��4½ ¶ Ô�Ô »�¿�~�¤ ¤ ¸�Ô ¼ Ô�Ô Â/Õ'¶�Ï;¿g» · Î vB¶*��¾�¼ ½ ¶2³ Ô Î · ¶ Ô�Ô ¶�¾�¶�Õ'¶ ½ Î Ô[· ¶�� · ¶ Ô ¶ ½ Î ¸�½BÀ Î vB¶

Á » ½�ÁË· ¶�Î�¶ Ô ¾�¼VÖ2» ½ Õ'¶�Î�¼�¾�Ï/¶ Á�� ¹

Ñ�ÑV¹�´�vB¶ Á » ½/ÁË· ¶�Î�¶3¶�¾�¼ Ô Î ¸�Á Õ'»4Ï/Â/¾�Â ÔJ¸�Ô Î�¼ � ¶ ½ Î�»-Ön¶ Ð ÎVÒçÁ �B �¡GÁ » ·�· ¶ Ô �Q» ½ Ï ¸�½BÀ Î�»I¼ Á »(Õ'� · ¶ Ô�Ô�¸ ×�¶
Ô Î · ¶ ½BÀ Î v;»�¿¦¥!¤§ b�~(Ò�Ò�ÒH¨  �¡ ¹

Ñ�?C¹�Ç�» ¸�Ô�Ô » ½ � Ô · ¼VÎ ¸ »A¿g» · Î vB¶*��¾�¼ ½ ¶2³ Ô Î · ¶ Ô�Ô ¶�¾!¶�ÕA¶ ½ Î Ô[¸�Ô Î�¼ � ¶ ½ Î�»-Ön¶*Ò4¹ Ð ¹

�zy)© §����-���5ª�};��° ��¥¦���7�£};�¼���Æ�����1�1�c�1�����

´\»þÀCÂ/¼ ½ Î ¸ ¿ Ì Î vB¶+¼ Á Î�Â/¼�¾ Ô Î · ¶ ½BÀ Î vq¼ ½ ÏSÏ�Â Á Î ¸ ¾ ¸ Î ÌL� Ï/¶�¿g» · Õ-¼VÎ ¸ » ½ �Q»�Î�¶ ½ Î ¸ ¼�¾g�6»�¿ ¶�¼ Á vqÖ�Â ¸ ¾�Ï ¸�½BÀF¸�½
Î vB¶7Î.�:»F� ·�¸�½/Á�¸ ��¼�¾EÏ ¸!· ¶ Á Î ¸ » ½/Ô!¶ �>Â Ô vB»K×�¶ · ¼ ½ ¼�¾ ÌCÔ ¶ Ô ¼ · ¶7�Q¶ · ¿c» · Õ'¶�Ï ¸�½ ¶ ¸ Î vB¶ · Ï ¸!· ¶ Á Î ¸ » ½ ¹ Ó{½ Î v/¶ Ô ¶
¼ ½ ¼�¾ Ì4Ô ¶ Ô!¶ Î vB¶PÖ�Â ¸ ¾�Ï ¸�½/ÀP¸�Ô=Ô ÂBÖÐÏ�¶ Á Î�¶�Ï1Î�»2¼ Ô ¾!»K� ¶Q· ¼�Õ'�Q¶�Ï ¶ vB» ·�¸Kw » ½ Î�¼�¾ À�· »(Â ½ Ï@¼ Á�Á ¶�¾!¶ · ¼VÎ ¸ » ½ Î v/¼VÎ
¸�½/ÁË· ¶�¼ Ô ¶ Ô Ö Ì Ò4� Ð 01 K¬«�

\"® ¶ ¼ ½ ÏFÎ vB¶6Ö>Â ¸ ¾�Ï ¸�½BÀ*· ¶ Ô �Q» ½/Ô ¶ ¸�Ô Á »(Õ'��ÂBÎ�¶�Ï2Ï Ì4½ ¼�Õ ¸�Á ¼�¾�¾ Ì ¹%´¦vB¶ Ô Î · Â Á Î�Â · ¼�¾
Õ'»4ÏB¶�¾ ¸�Ô[¸ Ï/¶ ½ Î ¸�Á ¼�¾OÎ�»IÎ v�¼VÎ=Â Ô ¶�Ï ¸�½ Î vB¶$¶�¼ · Î v]À�Â�¼ � ¶P¼ ½ ¼�¾ ÌCÔ ¶ Ô ¶ �BÁ ¶��/Î=Î v/¼VÎ=Õ-¼ Ô�Ô ¶ Ô ¿g» · Î vB¶ÑvB» · ³
¸Kw » ½ Î�¼�¾[Ï/¶ À�· ¶�¶ Ô »�¿6¿ · ¶�¶�ÏB»(Õ ¼ · ¶ · ¶ Á ¼�¾ Á Â/¾�¼VÎ�¶�Ï Î�»SÎ�»�Î�¼�¾=Î vB¶ Ô ¶ ¸�Ô Õ ¸�Á ³.ÏB¶ Ô�¸!À(½ Õ-¼ Ô�Ô!¶V¯ 0 ¶ � ¸ Î vi¼
Ï ¸�Ô Î ·�¸ Ö�ÂBÎ ¸ » ½ Î v�¼VÎ ¸�Ô � · »��Q» · Î ¸ » ½ ¼�¾�Î�»1Î vB¶ ��µX� Ø(},Ù Ð�Ð � Ô ¶ ¸�Ô Õ ¸�ÁAÔ Î�¼VÎ ¸�Á ÏB¶ Ô�¸!À(½ ¾!»(¼�Ï Ô ¹º´¦vCÂ Ô!¶�¸�½
Î v ¸�Ô ¼ ½ ¼�¾ ÌCÔ�¸�Ô Î�¶ Á v ½/¸ À�ÂB¶ ¶ Î vB¶*¾�¼VÎ�¶ · ¼�¾E¾!»(¼�Ï Ô ¼ · ¶6¶ Ô�Ô ¶ ½ Î ¸ ¼�¾�¾ Ì Î v/¶ vB» ·�¸Kw » ½ Î�¼�¾ Ô ¶ ¸�Ô Õ ¸�Á Ï/¶ Ô�¸!À(½ ¿g» ·<Á ¶ Ô
� · »��Q» · Î ¸ » ½ ¼�¾�¾ Ì+¸�½/ÁË· ¶�¼ Ô�¸�½BÀ � ¸ Î v;Î ¸ Õ'¶3¼VÎ�¼ Ô ¾!»¢� · ¼VÎ�¶�¹ d5¸ Î v;Î v ¸�Ô ¼ ½ ¼�¾ ÌCÔ�¸�Ô!¶ Î vB¶7Ï/Â Á Î ¸ ¾ ¸ Î Ì »�¿HÎ vB¶
Ö�Â ¸ ¾�Ï ¸�½BÀ7Á ¼ ½ ¼�¾ Ô »-Ön¶zÀCÂ/¼ ½ Î ¸KÒ ¶�Ï ¸�½ Î�¶ · Õ Ô »�¿ ¸ Î Ô �Q» Ô ÎL³ Ì4¸ ¶�¾�Ï2Ï ¸�Ô ��¾�¼ Á ¶�Õ'¶ ½ Î Á ¼V��¼ Á�¸ Î Ì ¹

´¦v/¶ · ¶ Ô Â/¾!Î Ô »�¿:Î vB¶P��Â Ô vB»K×�¶ · ¼ ½ ¼�¾ Ì4Ô ¶ Ô »�¿J¼�¾�¾ Ô�¸ � Ö>Â ¸ ¾�Ï ¸�½BÀ(Ô ¼ · ¶'� · ¶ Ô ¶ ½ Î�¶�Ï ¸�½@� �/�Q¶ ½ Ï ¸!� �X¹
Ç9Â Ô vB»¢×�¶ ·*Á Â · ×�¶ Ô ¿g» · ¶�¼ Á v
Ö�Â ¸ ¾�Ï ¸�½BÀA¸�½ ÖQ»�Î v°6^¼ ½ Ï±4rÏ ¸!· ¶ Á Î ¸ » ½/ÔP� ¶ �BÁ ¶��/Î6¿g» · Ö>Â ¸ ¾�Ï ¸�½BÀ(Ô ?F¼ ½ Ï
? � ��v ¸�Á v+¼ · ¶ Ô�Ì ÕAÕ'¶�Î ·�¸�Á �9¼ · ¶���¾!»�Î�Î�¶�Ï ¸�½ Ã ¸!À Â · ¶ Ô �X¹�Ñ ¶ �0¹`~ ¶ �X¹ }=¶ �X¹�Ñ�Ò ¶ �0¹�Ñ Ð ¶ �X¹�Ñ�Á ¶ �X¹�Ñ }=¶ �0¹�Ñ Ø9¶
�X¹@?4Ñ ¶ ¼ ½ Ï;�0¹@? Ð ¹0ÃB»(Â · ��¾!»�Î Ô ¼ · ¶ Ô vB»K� ½;¸�½ ¶�¼ Á v Ò/À Â · ¶�¹Z´¦vB¶ Ô ¶ Á » ·�· ¶ Ô �Q» ½ Ï2Î�»IÎ vB¶ · ¶ Ô Â�¾!Î Ô ¿ · »(Õ
��Â Ô vB»¢×�¶ · ¼ ½ ¼�¾ ÌCÔ�¸�Ô ¸�½ Î vB¶*Ö>Â ¸ ¾�Ï ¸�½BÀ 6oÏ ¸!· ¶ Á Î ¸ » ½ » · Î vB¶²4oÏ ¸!· ¶ Á Î ¸ » ½ ¹%´¦vB¶6¿c»(Â · ��¾!»�Î Ô ¼ · ¶mÓ
ÑV¹�´�vB¶AÖ�¼ Ô ¶ Ô vB¶�¼ ·P¸�½ Î vB¶IÏ ¸!· ¶ Á Î ¸ » ½ »�¿J��Â Ô v ¸�½BÀ ¼ Ô ¼2�Q¶ ·�Á ¶ ½ Î�¼ À ¶I»�¿ Î vB¶ Ô ¶ ¸�Ô Õ ¸�Á �G¶ ¸!À v�Î$»�¿
Î v/¶+Ö>Â ¸ ¾�Ï ¸�½BÀ ��¾!»�Î�Î�¶�ÏL¼ À ¼ ¸�½/Ô Î7Î v/¶ · »�»�¿0Ï ¸�Ô ��¾�¼ Á ¶�ÕA¶ ½ Î�¹ ´¦v/¶ · »C»�¿[Ï ¸�Ô ��¾�¼ Á ¶�ÕA¶ ½ Î Ô ¼VÎ'Î.�:»
Ï ¸ ¼ À » ½ ¼�¾�¾ Ì »��/�Q» Ô�¸ Î�¶ Á » ·�½ ¶ ·�Ô »�¿:Î vB¶AÖ�Â ¸ ¾�Ï ¸�½/À@� ¿c» · ¶ � ¼�Õ'��¾!¶ ¶�À�·<¸ Ï ¸�½ Î�¶ ·�Ô ¶ Á Î ¸ » ½�Ô*� ³ } ¼ ½ Ï
Ã)³�ÑF¿c» · Ö�Â ¸ ¾�Ï ¸�½BÀ Ñ¢�7¼ · ¶2Â Ô ¶�Ïq¿c» · Î v ¸�Ô ��Â · �Q» Ô ¶ Ô »TÎ v/¼VÎ'¼ ½)Ì Î.� ¸�Ô Î ¸�½BÀ » Á�Á Â ·�·�¸�½BÀ@¸�½ Î vB¶
Ö>Â ¸ ¾�Ï ¸�½BÀ7Á ¼ ½ ÖQ¶*»�Ö Ô ¶ · ×�¶�Ï�¹Å´�v ¸�Ô ��¾!»�Î ¸�Ô Â Ô Â�¼�¾�¾ Ì-· ¶�¿g¶ ·�· ¶�Ï;Î�»I¼ Ô Î vB¶1²{�>Â Ô vB»K×�¶ ·[Á Â · ×�¶�´ ¸�½
¾ ¸ Î�¶ · ¼VÎ�Â · ¶�¹

?C¹�´�vB¶ Ô ÀCÂ/¼ · ¶ · »C»�Î-»�¿*Î vB¶ Ô Â/Õ »�¿*Î vB¶ Ô À�Â/¼ · ¶ Ô@� �4³��/�/�7»�¿6Î v/¶1Ö�¼ Ô ¶ Ô vB¶�¼ ·F¸�½ 6 ¼ ½ Ï³4
Ï ¸!· ¶ Á Î ¸ » ½/Ô ¼ Ô ¼?�Q¶ ·�Á ¶ ½ Î�¼ À ¶F»�¿ Î vB¶ Ô ¶ ¸�Ô Õ ¸�Á �G¶ ¸!À v�Î7»�¿XÎ vB¶-Ö>Â ¸ ¾�Ï ¸�½BÀ ��¾!»�Î�Î�¶�Ïq¼ À ¼ ¸�½/Ô Î7Î vB¶



Ñ�ÁW~
· »�»�¿�Ï ¸�Ô �>¾�¼ Á ¶�Õ'¶ ½ Î Ô ¼VÎXÎ vB¶6Î#�G»+Ï ¸ ¼ À » ½ ¼�¾�¾ Ì »��/�Q» Ô�¸ Î�¶ Á » ·<½ ¶ ·�Ô »�¿�Î vB¶*Ö�Â ¸ ¾�Ï ¸�½/À ¹

Ð ¹�´�vB¶XÖ�¼ Ô ¶ Ô vB¶�¼ ·G¸�½ Î vB¶0Ï ¸�· ¶ Á Î ¸ » ½ »�¿Q��Â Ô v ¸�½BÀ ¼ Ô ¼$�Q¶ ·�Á ¶ ½ Î�¼ À ¶[»�¿EÎ vB¶ Ô ¶ ¸�Ô Õ ¸�Á �:¶ ¸!À v�ÎY»�¿EÎ vB¶
Ö>Â ¸ ¾�Ï ¸�½BÀ ��¾!»�Î�Î�¶�Ï-¼ À ¼ ¸�½/Ô ÎHÎ ¸ ÕA¶�¹
´�v ¸�Ô ��¾!»�Î Ô vB»(Â�¾�Ï7¶ Ô�Ô ¶ ½ Î ¸ ¼�¾�¾ Ì Ön¶ ¾ ¸�½ ¶�¼ ·H¸�½ Ï ¸�Á ¼VÎ ¸�½BÀ ¼ Ô Î�¼VÎ ¸�Á
� » ·YÔ ¾!»¢�=� · ¼VÎ�¶J»�¿�¾�»(¼�Ï ¸�½BÀ ¹Y�=¿ Á »(Â ·<Ô ¶ ¶(Ô�¸�½/Á ¶:Î vB¶J¼ ½ ¼�¾ Ì4Ô�¸�Ô�¸�Ô�Á ¼ ·�·�¸ ¶�Ï7»(ÂBÎ�Ï Ì4½ ¼�Õ ¸�Á ¼�¾�¾ Ìm¶�Ô »(Õ'¶
Ï/¶�× ¸ ¼VÎ ¸ » ½ ¿ · »(Õ�¾ ¸�½ ¶�¼ ·�¸ Î Ì?¸�Ô Â ½ ¼¢×�» ¸ Ï/¼VÖ�¾!¶�¹7´¦v ¸�Ô=Ô vB»(Â/¾�Ïþv/¼¢×�¶A» ½ ¾ Ì ¼ ½ ¶ À ¾ ¸!À(¸ Ö>¾!¶*¶2»Q¶ Á Î*» ½
Î v/¶$¼ ½ ¼�¾ Ì4Ô�¸�ÔJ· ¶ Ô Â/¾!Î Ô ¹

~B¹�´�vB¶ · »�»�¿�Ï ¸�Ô ��¾�¼ Á ¶�Õ'¶ ½ Î Ô ¼VÎ:Î v/¶[Î#�G»'Ï ¸ ¼ À » ½ ¼�¾�¾ Ì »��/�Q» Ô�¸ Î�¶ Á » ·�½ ¶ ·�Ô »�¿�Î v/¶[Ö�Â ¸ ¾�Ï ¸�½/À �>¾!»�Î�Î�¶�Ï
¼ À ¼ ¸�½/Ô Î6Î ¸ Õ'¶�¹Ñ´¦v ¸�Ô ��¾�»�Î À(¸ ×�¶ Ô6Ô »(Õ'¶ ¸�½/Ô�¸!À v)Î ¸�½ Î�»2Î vB¶ · ¼VÎ�¶'»�¿:�n» Ô ÎL³ ÌC¸ ¶�¾�Ï1¾!¶�¼�Ïg³.ÂB�
Î�»2Î vB¶
Á »(¾�¾�¼V� Ô ¶6»�¿�Î vB¶6Ö�Â ¸ ¾�Ï ¸�½/À ¹

Ó{½ ¼�Ï/Ï ¸ Î ¸ » ½ Î�»$Î v/¶0��Â Ô vB»¢×�¶ · ��¾!»�Î Ô!¶ �>¾�¼ Ô Î ¸�Á v ¸�½BÀ ¶XÕA¼V� ÔGÔ vB»K� ¸�½BÀ Î vB¶=¾!» Á ¼VÎ ¸ » ½ ¼ ½ Ï-¶ � Î�¶ ½ ÎG»�¿
��¾�¼ Ô Î ¸�Á v ¸�½BÀ ¶ Ô9¸�½ Î vB¶[Ö�Â ¸ ¾�Ï ¸�½BÀ ¿ · ¼�Õ'¶ Ô ��vB¶ ½ Â/¾!Î ¸ ÕA¼VÎ�¶ Ô Î · ¶ ½BÀ Î v ¸�ÔY· ¶�¼ Á vB¶�ÏIÏ�Â ·�¸�½BÀ Î vB¶0��Â Ô vB»K×�¶ ·
¼ ½ ¼�¾ Ì4Ô ¶ Ô ¼ · ¶�¼�¾ Ô »7� · ¶ Ô ¶ ½ Î�¶�Ï ¸�½-� �/�Q¶ ½ Ï ¸ � � � Ã ¸!À Â · ¶ Ô �X¹@? ¶ �0¹ Ð ¶ �0¹@Á ¶ �0¹@Î ¶ �X¹@Ä ¶ �X¹ Ø9¶ �X¹�Ñ�Ñ ¶ �0¹�Ñ�? ¶
�X¹�ÑË~ ¶ �X¹�Ñ�Î ¶ �0¹�Ñ�Ä ¶ �0¹@?VÒ ¶ �X¹@?m? ¶ ¼ ½ Ï;�X¹@?W~��<¹

Ã · »(Õ Î vB¶*�>Â Ô vB»K×�¶ · ��¾!»�Î Ô!¶ Î v/¶6¿g»(¾�¾�»¢� ¸�½/À ÀCÂ/¼ ½ Î ¸ Î ¸ ¶ ÔXÁ ¼ ½ Ön¶6¶ � Î · ¼ Á Î�¶�ÏTÓ

ÑV¹�´�vB¶ Ì4¸ ¶�¾�Ï Ô Î · ¶ ½BÀ Î vF»�¿OÎ vB¶[Ö>Â ¸ ¾�Ï ¸�½BÀ ¼ ½ ÏIÎ vB¶ Ì4¸ ¶�¾�Ï · »C»�¿OÏ ¸�Ô ��¾�¼ Á ¶�Õ'¶ ½ Î ¶C¸�½ Î vB¶�Ï ¸!· ¶ Á Î ¸ » ½ »�¿
�>Â Ô v ¸�½/Àg¶4Á » ·�· ¶ Ô �Q» ½ Ï ¸�½/À Î�»IÎ vB¶6�Q» ¸�½ Î » ½ Î vB¶*��Â Ô vB»¢×�¶ ·0Á Â · ×�¶$¼VÎ0��v ¸�Á vFÎ v/¶ Á Â · ×�¶ Á ¶�¼ Ô ¶ Ô
Î�»-Ön¶*¾ ¸�½ ¶�¼ · ¹

?C¹�´�vB¶
Â/¾!Î ¸ ÕA¼VÎ�¶ Ô Î · ¶ ½/À Î v »�¿3Î vB¶TÖ�Â ¸ ¾�Ï ¸�½BÀ ¼ ½ Ï�Î vB¶
Â/¾�Î ¸ ÕA¼VÎ�¶ · »�»�¿7Ï ¸�Ô �>¾�¼ Á ¶�Õ'¶ ½ Î ¶0¸�½ Î vB¶
Ï ¸!· ¶ Á Î ¸ » ½ »�¿Y��Â Ô v ¸�½BÀg¶�Á » ·�· ¶ Ô �Q» ½ Ï ¸�½/À Î�»+Î v/¶3�Q» ¸�½ Î0» ½ Î vB¶7��Â Ô vB»K×�¶ ·6Á Â · ×�¶P¼VÎ[��v ¸�Á v1Î vB¶
�Q¶�¼ � Ö�¼ Ô ¶ Ô vB¶�¼ · » Á�Á Â ·�Ô ¹

´¦v/¶ Ô ¶cÀ�Â�¼ ½ Î ¸ Î ¸ ¶ Ô ¼ · ¶-¾ ¸�Ô Î�¶�ÏT¿g» · ¼�¾�¾;Î2Ö�Â ¸ ¾�Ï ¸�½BÀ(Ô0¸�½ ´\¼VÖ�¾�¶ Ø ¹@?C¹´¦vB¶'ÏB¶ Ô�¸�À(½
Ô Î · ¶ ½BÀ Î v�¾ ¸�Ô Î�¶�Ï
¸�½ Î v ¸�Ô Î�¼VÖ>¾!¶ Á » ·�· ¶ Ô �Q» ½ Ï Ô Î�»+Î vB¶7ÏB¶ Ô�¸!À(½ Ö�¼ Ô ¶ Ô vB¶�¼ ·�Á »(Õ'��ÂBÎ�¶�Ï@Â Ô�¸�½/À ¶�À Ô ¹ØÄC¹@ÎV¼+Î v · »(Â À v�ÄC¹@ÎVÏE¹
º[»�Î�¶*Î v/¼VÎ ¿c» · ¼�¾�¾!»¢�J¼VÖ�¾!¶ Ô Î · ¶ Ô�Ô ÏB¶ Ô�¸�À(½ Î v ¸�Ô Ö�¼ Ô ¶ Ô vB¶�¼ ·[¸�ÔJÔ�Á ¼�¾!¶�Ï;ÏB»K� ½ Ö Ì ¼P¿�¼ Á Î�» · »�¿GÑV¹`~-��vB¶ ½
Á »(Õ3Ö ¸�½/¸�½/À � ¸ Î v À�· ¼�× ¸ Î Ì ¾�»(¼�Ï Ô$� �C¶ Á Î ¸ » ½ ÄC¹@?C¹�Ñ�Ò)�<¹

´¦v/¶ · ¼VÎ ¸ »
»�¿[Î v/¶;Â/¾!Î ¸ ÕA¼VÎ�¶ Ô Î · ¶ ½BÀ Î vNÎ�»
Î vB¶;ÏB¶ Ô�¸!À(½NÔ Î · ¶ ½BÀ Î v Á ¼ ½ Ön¶2× ¸ ¶��:¶�ÏNÂB�Q» ½ ¼ Ô ¼ ½
²{»¢×�¶ · ³ Ô Î · ¶ ½BÀ Î v/´,¿�¼ Á Î�» · ¹ ´¦v ¸�Ô »¢×�¶ · ³ Ô Î · ¶ ½BÀ Î vM¿�¼ Á Î�» · ×V¼ ·�¸ ¶ Ô ¿ · »(Õ ÑV¹@Á
Î�»¿?C¹ Ð ¿c» · ¼�¾�¾JÖ�Â ¸ ¾�Ï ¸�½/À(Ô
¶ �BÁ ¶��/Î-Ö�Â ¸ ¾�Ï ¸�½/À(Ô Ð ¼ ½ Ï Ð � ��v ¸�Á vM¼ · ¶?Î�» ·�Ô�¸ » ½ ¼�¾�¾ Ì ¶ � Î · ¶�Õ'¶�¾ ÌMÔ ¶ ½/Ô�¸ Î ¸ ×�¶�¹�´¦vB¶2»K×�¶ · ³ Ô Î · ¶ ½BÀ Î v
¿�¼ Á Î�» ·[¸�Ô ¼ Ô v ¸!À v2¼ Ô ÁC¹@Á'¿g» · Ö�Â ¸ ¾�Ï ¸�½BÀ Ð ¼ ½ Ï¨?C¹@ÁP¿c» · Ö�Â ¸ ¾�Ï ¸�½BÀ Ð � ¹

´¦v/¶ · ¼VÎ ¸ »$»�¿�Î vB¶ · »�»�¿EÂ/¾!Î ¸ ÕA¼VÎ�¶0Ï ¸�Ô ��¾�¼ Á ¶�Õ'¶ ½ ÎYÎ�» ¸ Î ÔYÌ4¸ ¶�¾�ÏIÏ ¸�Ô ��¾�¼ Á ¶�Õ'¶ ½ Î ¸�Ô ¼3Õ'¶�¼ Ô Â · ¶[»�¿EÎ vB¶



Ñ�ÁmÁ

´\¼VÖ>¾!¶ Ø ¹@?9Ó µ Â ¸ ¾�Ï ¸�½BÀ Ç9Â Ô v/»¢×�¶ · ³0¶ Ô Â/¾!Î Ô
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Ñ�ÁmÎ
Ï/Â Á Î ¸ ¾ ¸ Î Ì »�¿EÎ vB¶=Ö�Â ¸ ¾�Ï ¸�½BÀ ¹ð´�v ¸�Ô ×V¼ ·�¸ ¶ Ô ¿ · »(Õ~?C¹`~7Î�» Ð ¹@Ä$¿c» · ¼�¾�¾/Ö�Â ¸ ¾�Ï ¸�½/À(Ô ¶ �BÁ ¶��/Î:Ö�Â ¸ ¾�Ï ¸�½BÀ(Ô Ð ¼ ½ Ï
Ð � ¹���Â Á Î ¸ ¾ ¸ Î Ì »�¿�Ö�Â ¸ ¾�Ï ¸�½BÀ(Ô Ð ¼ ½ Ï Ð � ¼ · ¶ÑÁC¹@Î'¼ ½ Ï2~B¹ Ø9¶>· ¶ Ô �Q¶ Á Î ¸ ×�¶�¾ Ì ¹

ÃB» · Ö�Â ¸ ¾�Ï ¸�½BÀ(Ô ?
¼ ½ Ï\? �7¶ ��Â Ô vB»¢×�¶ · ¼ ½ ¼�¾ Ì4Ô�¸�Ô'¸�Ô'Á ¼ ·�·<¸ ¶�ÏN»(ÂBÎ ¸�½ Î vB¶2Ö�Â ¸ ¾�Ï ¸�½BÀ 6 Ï ¸�· ¶ Á Î ¸ » ½
» ½ ¾ Ì ¹G� ¸�½/Á ¶=Î vB¶�Î.�:»'� ¸�½BÀ(Ô »�¿OÎ vB¶ Ô ¶ � ³ Ô v/¼V�Q¶�ÏIÖ�Â ¸ ¾�Ï ¸�½BÀ(Ô ¼ · ¶ ¸ ÏB¶ ½ Î ¸�Á ¼�¾ ¶BÔ � ¸ Î Á v ¸�½BÀ Î vB¶���Â Ô vB»K×�¶ ·
Ï ¸!· ¶ Á Î ¸ » ½ Î�»6Î vB¶XÖ�Â ¸ ¾�Ï ¸�½/À 45Ï ¸!· ¶ Á Î ¸ » ½ � ¸ ¾�¾ Ô�¸ Õ'��¾ Ì v/¼�×�¶XÎ v/¶ ¶2»n¶ Á ÎG»�¿ Ô �J¼V�/� ¸�½BÀ Î vB¶ · ¶ Ô �Q» ½/Ô ¶ Ô »�¿
Î vB¶[Î.�:»3� ¸�½BÀ(Ô ¹ �[Ô ¶ � �Q¶ Á Î�¶�Ï ¶ ÖQ»�Î vAÎ vB¶=Â/¾!Î ¸ ÕA¼VÎ�¶ Ô Î · ¶ ½BÀ Î vI¼ ½ ÏAÎ vB¶=Â/¾!Î ¸ Õ-¼VÎ�¶ · »C»�¿QÏ ¸�Ô ��¾�¼ Á ¶�ÕA¶ ½ Î
¿c» · Ö>Â ¸ ¾�Ï ¸�½BÀ ? � ¼ · ¶ Ô ÕA¼�¾�¾!¶ · Î v/¼ ½ ¿g» · Ö�Â ¸ ¾�Ï ¸�½BÀ ?C¹HÍ[»¢�:¶�×�¶ ·�¶ Î vB¶ Ì$Ô ¶�¶�ÕÎ�»�ÖQ¶GÏ ¸�Ô � · »��Q» · Î ¸ » ½ ¼VÎ�¶�¾ Ì
Ô ÕA¼�¾�¾!¶ · ��vB¶ ½1Á »(Õ'��¼ · ¶�Ï1Î�»-Î v/¶ · ¼VÎ ¸ »I»�¿�Î vB¶ Ô Î�¶�¶�¾\�:¶ ¸!À v)Î Ô Â Ô ¶�Ï ¸�½ Î v/¶*Î.�:» Á ¼ Ô ¶ ÔP��Æ�Ç È ÉÆ�Ê È Ç b�ÑV��Ò Ð
Á »(Õ'��¼ · ¶�Ï;Î�»IÂ�¾!Î ¸ ÕA¼VÎ�¶ Ô Î · ¶ ½BÀ Î v · ¼VÎ ¸ »A»�¿ ��Ë È Ê��Ì È Ì boÑV� Ð ÎI¼ ½ Ï;Â�¾!Î ¸ ÕA¼VÎ�¶ · »�»�¿HÏ ¸�Ô ��¾�¼ Á ¶�Õ'¶ ½ Î · ¼VÎ ¸ »A»�¿
Ë È Ì� È � b�ÑV� Ð Î(�<¹�´�v ¸�ÔX¸�Ô ÖQ¶ Á ¼�Â Ô ¶*» ½ ¾ Ì ¼-¿ · ¼ Á Î ¸ » ½ »�¿HÎ v ¸�ÔXÔ Î�¶�¶�¾�¼ Á Î�Â/¼�¾�¾ ÌFÀ »C¶ Ô�¸�½ Î�»-Ön¶�¼�Õ Ô � ¸ Î v?Î vB¶
· ¶ Ô Î À » ¸�½BÀ+¸�½ Î�» Á »(¾�Â/Õ ½/Ô ¼ ½ Ï;�/»C» · ¿ · ¼�Õ ¸�½BÀ Î v/¼VÎ=¼ · ¶3Õ'» · ¶$» · ¾!¶ Ô�Ô Î v/¶ Ô ¼�Õ'¶ ¸�½ Î vB¶3Î.�:» Á ¼ Ô ¶ Ô ¹
´¦vB¶[�Q¶ · ¿g» · ÕA¼ ½/Á ¶=»�¿�Ö�Â ¸ ¾�Ï ¸�½BÀ ? � ¸�Ô:½ »�Î ½ ¶ Á ¶ Ô�Ô ¼ ·<¸ ¾ Ì �:» ·�Ô ¶=Î v/¼ ½ Î v/¼VÎJ»�¿�Ö�Â ¸ ¾�Ï ¸�½BÀ ?3¼ ½ Ï ¸�½ ¿�¼ Á Î
¸ Î ¸�Ô Î vB¶F»�Î vB¶ · �J¼ Ì ¼ · »(Â ½ Ï,��vB¶ ½ Î vB¶F�Q¶�¼ � Ï ¸�Ô ��¾�¼ Á ¶�Õ'¶ ½ Î Ô ¼ ½ ÏL�Q¶ · ÕA¼ ½ ¶ ½ Î · »�»�¿[»,» Ô ¶�Î Ô ¼ · ¶
Á »(Õ'��¼ · ¶�ÏE¹�´¦vCÂ Ô!¶ ��Â Ô vB»K×�¶ · ¼ ½ ¼�¾ ÌCÔ ¶ Ô ��v ¸ ¾!¶ À(¸ × ¸�½BÀ ¼ À »C»CÏ1ÖQ¶ ½/Á v/Õ-¼ ·�� ¿g» ·�Ô Î · Â Á Î�Â · ¶ Ô Î · ¶ ½BÀ Î v
¼ ½ Ï,Ï/Â Á Î ¸ ¾ ¸ Î ÌTÁ »(Â/¾�Ï
ÖQ¶ÀCÂ ¸ Î�¶-Õ ¸�Ô ¾!¶�¼�Ï ¸�½BÀ ��vB¶ ½ Â Ô ¶�Ï�Î�» Á »(ÕA��¼ · ¶-Ö>Â ¸ ¾�Ï ¸�½BÀ �Q¶ · ¿c» · ÕA¼ ½�Á ¶-¼ ½ Ï
Ô vB»(Â�¾�Ï+Ön¶*Â Ô ¶�Ï2� ¸ Î v À�· ¶�¼VÎ Á ¼ · ¶3¼ ½ Ï2Ï ¸�Ô�ÁË· ¶�Î ¸ » ½ ¹

´¦v/¶7Â/¾�Î ¸ ÕA¼VÎ�¶ Ô Î · ¶ ½BÀ Î v@»�¿YÖ�Â ¸ ¾�Ï ¸�½BÀ Ð �^¸�½ Î vB¶S6�Ï ¸!· ¶ Á Î ¸ » ½ �:¼ Ô ?mÁ � »�¿ ¸ Î Ô�Ô ¶ ¸�Ô Õ ¸�Á �:¶ ¸!À v�Î
��Á »(Õ'��¼ · ¶�Ï5Î�» Ð }�� ¸�½ Î vB¶ Á ¼ Ô ¶
»�¿$Ö�Â ¸ ¾�Ï ¸�½/À Ð �A��v ¸ ¾!¶ ¸ ÎF�:¼ Ô Ï�Â Ô ÎTÑ�Á � ¸�½ Î vB¶°4 Ï ¸�· ¶ Á Î ¸ » ½
��Á »(Õ'��¼ · ¶�ÏTÎ�» Ð�Ð � ¸�½ Î vB¶ Á ¼ Ô ¶'»�¿9Ö�Â ¸ ¾�Ï ¸�½BÀ Ð �<¹h´¦v ¸�Ô[¸�Ô[Á » ½/Ô�¸�Ô Î�¶ ½ Î=� ¸ Î v?Î v/¶P¾�»¢�:¶ · ¼�Õ'»(Â ½ Î=»�¿
Ô Î�¶�¶�¾GÂ Ô ¶�Ï ¸�½ Ö�Â ¸ ¾�Ï ¸�½/À Ð �ZÁ »(Õ'��¼ · ¶�Ï�Î�»;Ö�Â ¸ ¾�Ï ¸�½BÀ Ð ¹ �[Ô ¶ � �Q¶ Á Î�¶�Ï ¶ Î.� ¸�Ô Î ¸�½BÀ �J¼ Ô »�Ö Ô ¶ · ×�¶�Ï ¸�½
ÖQ»�Î vqÖ�Â ¸ ¾�Ï ¸�½BÀ(Ô*¸�½ Î vB¶D4 Ï ¸!· ¶ Á Î ¸ » ½ ��Â Ô v/»¢×�¶ · ��v ¸ ¾�¶ ¸ Î7�:¼ Ô'½ »�Î7»�Ö Ô ¶ · ×�¶�Ï ¸�½ Î vB¶D6�Ï ¸�· ¶ Á Î ¸ » ½
��Â Ô vB»¢×�¶ · ¹

´¦v/¶�¾!»¢�:¶ · Â/¾!Î ¸ ÕA¼VÎ�¶ Ô Î · ¶ ½BÀ Î v Ô »�¿7¼VÖQ»(ÂBÎ¨ÄC¹@? � ¸�½ Î vB¶Í6 Ï ¸!· ¶ Á Î ¸ » ½ ¼ ½ Ï�ÄC¹`~ �m¸�½ Î vB¶E4
Ï ¸!· ¶ Á Î ¸ » ½ »�¿�Ö>Â ¸ ¾�Ï ¸�½BÀ ~7¼ · ¶ Á » ½/Ô�¸�Ô Î�¶ ½ Î:� ¸ Î vIÎ vB¶=¿c¼ Á Î:Î v/¼VÎ ¼7¾!»¢�:¶ · ¼�Õ'»(Â ½ ÎG»�¿ Ô Î�¶�¶�¾>�J¼ Ô Â Ô ¶�Ï+¼ Ô
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Î vB¶òÏ{» ¸�½ Î�¼ ½ Ï ¸�Ô ¼�¾ Ô »=ÕA¶�¼ Ô Â · ¶�Ï ¸�½êó�ôp<nõ�ôn;÷ö » ·%ø »�¿�¼ ó�ôp<nõ�ôn; ¹Äà¦î Á ¶ Ô�Ô�¸ ×�¶ ç ¾�¼ Ô Î ¸�Á9· »�Î�¼VÎ ¸ » ½/Ô�¸�½ Î vB¶
ç ¼ ½ ¶�¾ w » ½ ¶ Ô!¶ ÖQ¶�¼�Õ Ô ¼ ½ Ï Á »(¾�Â/Õ ½�Ô9¸�½ Ï ¸�Á ¼VÎ�¶[Ï/¼�Õ-¼ À ¶�¼ ½ Ï Ô Î · Â Á Î�Â · ¼�¾>ÏB¶ À�· ¼�Ï/¼VÎ ¸ » ½Eí�½ »�Î ¸�½/Á ¾�Â/ÏB¶�Ï
¸�½ Î vB¶ ç/· ¶ Ô ¶ ½ ÎA¼ ½ ¼�¾ ÌCÔ�¸�Ô ï ¶9¸ Õ ç » · Î�¼ ½ ÎP¿�¼ Á Î�» ·�ÔA¸�½NÁ »(¾�¾�¼ ç�Ô ¶ ç »�Î�¶ ½ Î ¸ ¼�¾�¹½´¦v/¶ Ô ¶ ç ¾�¼ Ô Î ¸�Á+· »�Î�¼VÎ ¸ » ½/Ô
Á ¼ ½ ÖQ¶ Á »(Õ ç ¼ · ¶�Ï�¼ À ¼ ¸�½/Ô Î$Î vB¶ Ô Î · Â Á Î�Â · ¼�¾ ç ¶ · ¿g» · ÕA¼ ½/Á ¶A¾!¶�×�¶�¾ Ô$Ô ¶�Î*Ö Ì Î vB¶cÃ/¶�ÏB¶ · ¼�¾%àGÕ'¶ ·�À ¶ ½/ÁËÌ
µ1¼ ½ ¼ À ¶�Õ'¶ ½ Î ã0À ¶ ½�ÁËÌI¸�½+¸ Î Ô ÏB» Á Â/Õ'¶ ½ Î:Î ¸ Î�¾!¶�Ï,²+â4¶ ¸�Ô Õ ¸�Á ³X¶�v�¼VÖ ¸ ¾ ¸ Î�¼VÎ ¸ » ½ Ç · ¶ Ô Î�¼ ½ Ï/¼ · Ï�´ ¶ ÃÄà:µ ã ³
Ð ÁmÎ Ù ?m?�ù ¶ ¿c» · Õ'¶ · ¾ Ì ÃÄà:µ ã ³�? è Ð Ù ?4Ñ�ùB¼ ½ Ï7ÃÄà:µ ã ³�? è=ß-Ù ?VÒ�ù�¹¦àY×�¶ ½ Î vB»(Â À v7Î v ¸�Ô ÏB» Á Â/Õ'¶ ½ Î ¸�Ô Õ'¶�¼ ½ Î
¿c» · Î vB¶ Ô ¶ ¸�Ô Õ ¸�Á9· ¶�v�¼VÖ ¸ ¾ ¸ Î�¼VÎ ¸ » ½ »�¿�¶�î ¸�Ô Î ¸�½BÀ Ö>Â ¸ ¾�Ï ¸�½BÀ(Ô!¶ Î v/¶ ç ¶ · ¿c» · ÕA¼ ½�Á ¶ Ô Î�¼ ½ Ï/¼ · Ï Ô ¼ · ¶ ¼ ç�ç ¾ ¸�Á ¼VÖ�¾!¶
Î�» ½ ¶�ì Ô Î · Â Á Î�Â · ¶ Ô ¼ Ô ì:¶�¾�¾Q¼ ½ ÏFÎ vB¶ Ô ¶6¼ · ¶*Â/Î ¸ ¾ ¸Kw ¶�Ï�vB¶ · ¶�¿c» ·XÁ »(Õ ç ¼ ·�¸�Ô » ½+¸�½ Î v/¶*¼VÖ Ô ¶ ½/Á ¶�»�¿�Õ'» · ¶
Ô Â ¸ Î�¼VÖ�¾!¶ Ô�ç ¶ Á�¸KÒ�Á ¼VÎ ¸ » ½/ÔP· ¶ À ¼ · Ï ¸�½BÀ Ï/¼�ÕA¼ À ¶@¾!¶�×�¶�¾ Ô ¹�´¦vB¶;Î v · ¶�¶ Ô Î · Â Á Î�Â · ¼�¾ ç ¶ · ¿c» · ÕA¼ ½/Á ¶;¾�¶�×�¶�¾ Ô
Ô�ç ¶ Á�¸KÒ ¶�Ï ¸�½ ÃÄàGµ ã ³ Ð ÁmÎ+¼ · ¶ñú:»(¾�¾�¼ ç>Ô ¶ Ç · ¶�×�¶ ½ Î ¸ » ½T¶!ûO¸ ¿c¶�â4¼V¿c¶�Î Ìm¶ ¼ ½ Ï Ó ÕAÕA¶�Ï ¸ ¼VÎ�¶�ü Á�Á Â ç ¼ ½/ÁËÌ2¸�½
ÏB¶ ÁË· ¶�¼ Ô�¸�½BÀ » · Ï/¶ · »�¿ Ô Î · Â Á Î�Â · ¼�¾XÏ/¼�Õ-¼ À ¶�¹�´¦vB¶?¼ Á�Á ¶ ç Î�¼VÖ�¾!¶1¾ ¸ Õ ¸ Î Ô!¶5ç/· ¶ Ô�ÁË·<¸ ÖQ¶�Ï ¸�½ ÃÄàGµ ã ³ Ð ÁmÎ
Ù ?m?�ù ¶ ¿g» ·Hç ¾�¼ Ô Î ¸�ÁP· »�Î�¼VÎ ¸ » ½/Ô*¸�½ ÖQ¶�¼�Õ Ô!¶\Á »(¾�Â/Õ ½/Ô�¶ ¼ ½ Ï ç ¼ ½ ¶�¾ w » ½ ¶ Ô$¸�½
Ô Î�¶�¶�¾YÕ'»(Õ'¶ ½ Î*¿ · ¼�Õ'¶ Ô ¿c» ·
¶�¼ Á vT»�¿HÎ v/¶ ç ¶ · ¿c» · ÕA¼ ½/Á ¶3¾!¶�×�¶�¾ Ô ¼ · ¶ À(¸ ×�¶ ½@¸�½ ´�¼VÖ�¾!¶ Ø ¹ ß ¹ Ó{½ ´�¼VÖ�¾!¶ Ø ¹ ßg¶÷ý*¸�Ô ë ¼ ½/À ¶êì ¸ ÏBÎ v ¶�þ�ÿ-¸ ¿ë ¼ ½BÀ ¶'Î v ¸�Á á ½ ¶ Ô�Ô!¶��S¸�Ô6Ô ¶ Á Î ¸ » ½ Ï/¶ ç Î v ¶ þ Õ ¸�Ô ì:¶�Ö
Î v ¸�Á á ½ ¶ Ô�Ô�¶�� Ë ® ¸�Ô ¶�î ç ¶ Á Î�¶�Ï ÌC¸ ¶�¾�Ï Ô Î · ¶ ½BÀ Î v
»�¿
ÕA¼VÎ�¶ ·�¸ ¼�¾ ¶ÄU^¸�ÔCç ¾�¼ Ô Î ¸�Á'Ô ¶ Á Î ¸ » ½ Õ'»CÏ�Â/¾�Â Ô!¶�� Ê6¼ ½ Ï���Ê6¼ · ¶AÖQ¶�¼�Õ ¾�¶ ½BÀ Î v�¼ ½ Ï�ÕA»(Õ'¶ ½ Î$»�¿ ¸�½ ¶ · Î ¸ ¼ ¶
· ¶ Ô�ç ¶ Á Î ¸ ×�¶�¾ Ìm¶�� § ¼ ½ Ï�� § ¼ · ¶ Á »(¾�Â/Õ ½ ¾!¶ ½BÀ Î v;¼ ½ Ï;Õ'»(Õ'¶ ½ ÎX»�¿ ¸�½ ¶ · Î ¸ ¼ ¶B· ¶ Ô�ç ¶ Á Î ¸ ×�¶�¾ Ìm¶�	 ¼ ½ Ï�
�¼ · ¶
Î vB¶'ÕA¼VÎ�¶ ·�¸ ¼�¾O¶�¾�¼ Ô Î ¸�Á ¼ ½ Ï Ô vB¶�¼ · Õ'»4Ï/Â/¾ ¸�¶ · ¸�Ô ¼�î ¸ ¼�¾�¾!»(¼�Ï@» ½TÁ »(¾�Â/Õ ½ð¶ ·��� ¸�Ô Î vB¶P¾!»>ì:¶ · ÖQ»(Â ½ Ï
Á »(Õ ç/· ¶ Ô�Ô�¸ » ½TÔ Î · ¶ ½/À Î v
»�¿GÎ v/¶ Á »(¾�Â/Õ ½T¶ · Ë ® ¸�Ô ¶�î ç ¶ Á Î�¶�Ï�¼�î ¸ ¼�¾ Ì4¸ ¶�¾�Ï@¿g» ·<Á ¶'»�¿ Á »(¾�Â/Õ ½ ¼ ½ Ï�� Ë ¸�Ô
Î vB¶ Ô vB¶�¼ ·'Ì4¸ ¶�¾�Ï Ô Î · ¶ Ô�Ô »�¿[Î vB¶ ç ¼ ½ ¶�¾ w » ½ ¶�¹½´¦vB¶ · ¼ ½BÀ ¶ Ô'¸�½ Ï ¸�Á ¼VÎ�¶�Ï ¸�½ Î v/¶+Î�¼VÖ>¾!¶F¿g» · Î vB¶ Ì4¸ ¶�¾�Ï
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+£Q�� 687�9:9<;�#= W é �KFz� ��� P�� ��� ï�� &�� ��� ��� ï�� ��� ��� ��� &��
ù �#= W é ��� ����� ��� �2&�P ��� �2� / ��� �1/2P ��� �2� / ��� �1/2Y
6 7�9:9<;�#= 7 ë ��� & ��� & ��� ï ��� ï ��� j ��� �

+£QH& 6 7�9:9<;�#= W é �KFz� ��� P�� ��� P�� &��$�L� &!�@�L� ���$��� ���$���
ù �#= W é ��� ��&�Y ��� �2&�Y ��� �2�1� ��� ����� ��� ��/2& ��� �1/!&
6 7�9:9<;�#= 7 ë ���$� ���$� ��� ï ��� ï ��� � ��� �

+£QH&�D 6 7�9:9<;�#= W é �KFz� ��� j�� ��� j�� &�� ��� &!� ��� ��� P2� ��� P2�
ù �#= W é ��� ����� ��� ����� ��� �2�1� ��� ����� ��� ��/2j ��� �1/!j
6 7�9:9<;�#= 7 ë ���$� ���$� ��� P ��� P ��� & ��� &

+£Qn� 687�9:9<;�#= W é �KFz� ��� ï�� ��� &�� ��� &1� &!� ��� ��� /2� ��� ���
ù �#= W é ��� ��&1/ ��� ����� ��� �2&1� ��� ����� ��� ��/�� ��� �1/2�
6 7�9:9<;�#= 7 ë ���$� ��� � ��� � ��� � ��� / ��� /

+£Qn��D 687�9:9<;�#= W é �KFz� ���@�L� ��� ��� ��� ��� &!� Y�� ��� ��� ���$���
ù �#= W é ��� ��&�P ��� ��/2Y ��� ����� ��� ����Y ��� �2��& ��� ��Y2&
6 7�9:9<;�#= 7 ë ��� & ���$� ��� / ��� P ��� / ��� /

+£QC/ 687�9:9<;�#= W é �KFz� ��� P�� ��� ï�� &�� /�� &!� Y�� ��� ��� ��� ���
ù �#= W é ��� ����/ ��� ���2j ��� ��Y�� ��� ��Y2� ��� ��/2j ��� �����
6 7�9:9<;�#= 7 ë ��� & ��� & ��� ï ��� & ��� � ��� �
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�GT�ÎGHVÎGPJTEN ¶�Ô Ë ¶�L TO�G�G� Ô�ç TEN�Õ×Ö#T\Ö vW�6Ö��,H�ÕØHON�Õ L TEIQV�ÕÙN Ô � L ÖGPJTEN Ô V Ô �,ÕÚPQN×Ö v��7ÎPÖ�V�PcIQÕ�PQNWÛ Ô,K
ÃWTO�"�,H L vMÕ"T(Õ"�,N.ÖSR[�YH�Õ"�ÜPcNÝ�,H L vNÖ�V�PQIcÕ�PQNWÛ ¶åç IQH Ô ÖGP L �GTOÖGH+ÖGPJTENNÕÙH ç>Ô H+��� ç �G� Ô �,N.Ö#�,ÕÞPcN ãÔç ³

ç �,N�Õ�P¬îàß L TO�G�G� Ô�ç TEN�Õ�PcNWÛ×Ö#TC�,H L vÞHON�HOIJá Ô P Ô �YV�N K àXH L vqÕÙH çÝL TEN Ô P Ô Ö Ô TORâH;Õ"T(ÕÙ�,NãÖ&R[��H�ÕÙ�\ÕW�2³
ç P L ÖGPcNWÛ ç �,H�á ç IQH Ô ÖGP L �GTOÖGH+ÖGPJTEN Ô T L�L VW�G�YPQNWÛÝH+Ö×Ö vW�±�,N�Õ Ô TOR6Ö��,H�Õ Ô HON�Õ L TEIQV�ÕÙN ÔEí�Ô TEIQPQÕiÖ�IQH L á
Ô À(V�H+�G� Ô ïäHON�Õ ç HONW�,I w TENW� ÔDí¹ç IQHOPQNEì�v�PQÖ#� Ô À.V�H+�G� Ô ïåPQN ø TORâH ó�ôp<nõ�ôn;kK à5H L vSÕÙH ç HOI Ô T�Õ�� ç P L Ö Ô
H ÔGL HOIQ� Ô vWT>ìMPQNWÛ×Ö vW� Ô P w �"TORXÖ vW� Ô � Ô À(V�H+�G� ÔäL TO�G�G� ÔZç TEN�Õ�PQNWÛÜÖ#TSÑ ø�¶ ? ø�¶�æéø�¶÷ßpø HON�Õ Á ø ç IQH Ô ³
ÖGP L �GTOÖGH+ÖGPJTEN Ô,K ´¦v��+Õ"T(ÕÙ�,NãÖçR[�YH�Õ"� Ô H+�G�ÜIcHVÖv�,IQ�,ÕèTENÞÖ vW� ç IQHON Ô TORéÖ vW� Ô P¬î�Ö�V�PcIQÕ�PQNWÛ Ôaí ÃPJÛEV��G� Ô
Ä K ? ¶ Ä K�ßg¶ Ä K�è=¶ Ä KjØ HON�Õ\Ä KQê�ë ï K³ã IQì#T ç �G�,ìG�,NãÖ#�,ÕíPcN ãÔç�ç �,N�Õ�P¼îÝßîH+�G�ÚÖGHVÖïIJ�,ì"IQPQì#ÖGPcNWÛ�Ö vW� ç IQHOì#ÖGP L
v�PQN�ÛO�,ì!PQN1Ö��,HOðÙì!HON�Õ L TEIQV�ð\N�ì!HVÖ�TEVWÖ2Ö vW�,PJ�2ðÙH.Ï�TO�äHON�Õ�ðÙPQNWTO�2H�î(�,ì ¶ HON�Õ�PQN ç HONW�,I w TENW�,ì K ´¦vW�
ÖGHVÖ�IJ�,ì!IQPQì#ÖâÖ vW�&N.V�ð3Ö����âTOR ç IQHOì#ÖGP L v�PQNWÛO�,ì@ì!PJÖ v ç �,H�á ç IQHOìGÖGP L �GTOÖGH+ÖGPJTEN�ìMPQN×Ö vW�ñRUTEIQIJT=ì!PQNWÛS��HON�ÛO�,ì!Ó
ò ë'óQê>øÜô>íhë'óQê ¸ ê+ó~ë ù ø×ô>í�ê+ó~ë ¸�? ó~ë ù øÜô>í ? ó~ë ¸ æ(ó~ë ù øÜô>í:æ(ó~ë ¸ ßWóõë ù øÜô=í¹ßWóöë ¸ÑÁ ó~ë ù øÜôZôn;#<!í Á ó~ë ¸ÑÎ ó~ë ù ø×K Ã�TO�
��îWHOð ç IJ� ¶ Ö�V�PQIQÕ�PQNWÛ ê v�HOì2HÙÖ#TOÖGHOI�TOR æ Î ê ð"TEð"�,N.ÖMRU��HOð"�*Ö��,HOðÙì ¶ ì!PJÖ v�HÙÖ#TOÖGHOI�TOR ê�ß�ß�ßDç TEì�ìGP!Ö�IJ�
Ö��,HOð�v�PQNWÛO�,ì ¶ v�HOIJRkTOR4Ö vW�,ìG�çÕ�V��ñÖ#TFÖv�,N�Õ�PQNWÛÙHVÖ�TEVWÖMÖ vW�çð\H.Ï�TO�åH�î'PcìMHON�Õ�Ö vW�çTOÖ vW���zv�HOIJRkÕ�VW�&Ö#T
Ö��,N�Õ�PQN�Û\HVÖ�TEVWÖ!Ö vW�"ðÙPcNWTO�MH�îWPQì K ´¦vW� ç �,H�á ç IQHOì#ÖGP L �GTOÖGH+ÖGPJTEN�ìMT�Öïì#����×O�,ÕàPQN�Ö vW�,ì#� ê�ß�ß�ßwç TEì�ìGP!Ö�IJ�
v�PQN�ÛO�,ìâH+�G�AìGV�ð\ðÙH+��P w �,ÕÚPQN ´�HVÖ�IJ�,ì!ß KQêVí ð\H.Ï�TO�2H�î'PQìXÖv�,N�Õ�PQNWÛpï5HON�ÕCß K ? í ðÙPQN�TO�éH�î'PQìXÖv�,N�Õ�PQNWÛpï K

÷�NÙÖ vW� L HOì#�2TOR L TO��NW��� L TEIQV�ðÙN�ì ¶éç �,H�á ç IQHOì#ÖGP L ��TOÖGH+ÖGPJTEN�ì?Õ�VW�éÖ#T7Ö�PQH�îWPQHOIBÖ��,N�Õ�PcNWÛ ¶ HVÖ�TEVWÖ9Ö�TOÖ v
H�î'�,ì!TORkì#á'ðÙð"��Ö#�Gá×TORkÖ vW�$ÖvT>îCì#� L ÖGPJTEN�H+���&PQN L IcV�ÕW�,ÕÚPQN×Ö vW�&ÖGHVÖ�IJ� L TO���G�,ì ç TEN�Õ�PQN�ÛçÖ#TÜðÙH.Ï#TO�MH�îWPQì
Ö��,N�Õ�PQN�Û K ÃWTO�ä��îWHOð ç IJ� ¶ Ö�V�PQIQÕ�PQN�Û ê v�HOìåHøÖ#TOÖGHOITORZÁ è*ë×L TEIQV�ð\N�ì í PcN L IQV�Õ�PcNWÛ"ÛO��H�×'PJÖ<á L TEIQV�ðÙN�ì&ï ¶
ì!PJÖ v¦HèÖ#TOÖGHOIéTOR ?m?mÄ ë�ç TEìGìGP�Ö�IJ� L TEIQV�ðÙN\v�PQNWÛO�,ì K üåV�Ö"TOR2Ö v��,ì#�þÁ è*ëèL TEIQV�ðÙN�ì ¶2ê Ám?èH+�G� L TO�YNW���
L TEIQV�ð\N�ì¦ì!PJÖ vPÖ�T>î"ìG� L ÖGPJTEN�ì5V�N�ÕW���GÛOTEPQN�Û=ÖïPQH�î'PcHOI4Öv�,N�Õ�PQNWÛ K ´¦v.V�ì ¶ Ö vW���G�MH+�G� ê�ß�ß�ß�ç TEì�ìGP!Ö�IJ��ðÙH.Ï#TO�



ê Î ß
H�îWPQì;v�PQN�ÛO�,ìkHON�ÕcÄ æ Î ç TEìGìGP�Ö�IJ�Xð\PQNWTO�4H�îWPQì%v�PQNWÛO�,ì K ´¦v�� ç �,H�á ç IQHOìGÖGP L �GTOÖGH+ÖGPJTEN�ìkT�Öïì#����×O�,Õ\PcN&Ö v��,ì#�
?m?mÄ ë_ç TEìGì�P!Ö�IJ��v�PQN�ÛO�,ìäH+�G�\ìGV�ð\ðÙH+��P w �,Õ�PQN ´�HVÖ�IJ�,ì&ß Köæ�í ðÙH.Ï�TO�çH�î'Pcì6Ö��,N�Õ�PQNWÛpïMHON�ÕÝß K�ßXí ð\PQNWTO�
H�îWPQì Ö��,N�Õ�PQN�Ûpï K

àXH L v Ï�TEPQN.Ö L TEV�IQÕ\v�H¢×O�±HùìGPQNWÛEIJ� ç HONW�,I w TENW��TO�øÖ'ìXT ç HONW�,I w TENW�,ì-ÖïHOì#�,ÕíTEN ì�vW��Ö vW���øÖ vW�
L TEIQV�ð\N�PQì2V�N�Õ����GÛOTEPQNWÛ\V�N�PQH�îWPQHOI�TO��Ö�PQH�îWPQHOIOÖv�,N�Õ�PQNWÛ K ÷�N�Ö vW� L HOì#�STORYÖ�V�PQIcÕ�PQNWÛ ê,¶ Ö vW���G�SH+�G�cÁ è*ë
ç HONW�,I w TEN��,ì!HON�ÕÚÖ v�� ç �,H�á ç IcHOì#ÖGP L �GTOÖGH+ÖGPJTEN�ì!T�Ö�ì#����×O�,Õ�PQN×Ö vW�,ì#�AH+���AìGV�ðÙð\H+��P w �,ÕÚPQN ´�HVÖ�IJ�ñß K Á Kâ'PQð\PQIQH+�ñÕ�H+ÖGH�PQì ç ���,ì#�,NãÖ#�,ÕùRUTO�AÖ vW�ø�G�,ðÙHOPQN�PcNWÛ Ò ×O�-ÖïV�PQIQÕ�PcNWÛEìMHOìêì?�,IQI5PQNÆ´ZHVÖ�IQ�,ì&ß KQê�ë Ö v��GTEVWÛçv
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5S3���ì#ÖGIQáKîïÖW�W�S� L�L �,N.Ö#��P L PJÖ<á�Õ�V��&Ö#TÚÖW�W�SV�NW�M�O�,NàðÙHOì�ìäHON�Õàì#ÖGPTM|NW�,ìGì2Õ�PQì#Ö#��Ph��VWÖGPJTEN L HOV�ì#�,ìåÖ�ì!Pcì#ÖGPQNWÛ
PQNÚÖW���U��V�PQIcÕ�PQNWÛçÖW��H+Ö!PQì ç �GT ç TO�GÖGPJTEN�HOI�Ö#TÙÖW�W�Uí Õ�PQ�G� L ÖGPJTENCH L�L �,IJ���YH+ÖGPJTEN�ì2HON�ÕÚÖW�W�çì#Ö#�GTENWÛO��� L TEðU5
ç TENW�,N.ÖJ���,PQN�ÛçPQN
í Õ�PJ�G� L ÖGPQTEN ì?TEV�IQÕ L HOV�ìG�äÛO�G�,H+Ö#���!Ö'ì!PQì#ÖGPQN�Û6V'ìG� L TEN�Õ�IJáKîWIQH+Ö#����HOI�IJTEHOÕ�ì L HON�NWTOÖ����
Ö#��HON�ìGR[���G���,ÕCHOìé�XW L PQ�,NãÖGIJá×Ö#TÙÖW���&H+Ö#��PQV�ðµR[��HOðÙ�AHOIJTENWÛÙÛO�YPQÕ êVí PQNCÖW�W��í Õ�PJ��� L ÖGPJTENLï5ÖW�W�GTEVWÛµ��ÖW�W�
�WTO��Ph��TENãÖGHOI ����H L PQN�ÛFì}�W�,N L TEð ç H+�G�,ÕDì!PQÖW�\H ë T.TO��Õ�PQH ç �W��H+ÛEð K�8 �W���G��RUTO�G�Kî'HAÛO���,H+Ö#��� ç �GT ç TO�GÖGPJTEN
TORÖW�W�&IcH+Ö#����HOI�IJTEHOÕ�PQì L H+�G�YPJ�,Õ��(á×ÖW�W�ñRU��HOð"�AHOIJTEN�Û\ÛO��PQÕY>�î�ÖW�(V�ì!ðÙH�á'PQNWÛÙPQÖ!ð"TO�G�çìGV�ì L � ç ÖGPh��IJ�åÖ#T
Õ�HOðÙH+ÛO� KZ8 ��PQì ç ��TK��IJ�,ðµÕWT(�,ìâNWTOÖâ��î'Pcì#ÖéPQN×ÖW�W��ì Õ�PJ�G� L ÖGPQTENÜì�PQN L �C��TOÖW�×ÖW�W�äR[�YHOð"�,ì í HOIJTENWÛ"ÛO�YPQÕ�ì
ã HON�Õ[J ï�H+�G�Hì?�,IQI L TEN�N�� L Ö#�,Õ�PQN.Ö#TÙHÙÕ�PcH ç �W��H+ÛEðÇHON�Õ ���,N L �AIJTEHOÕÚÖ#�YHON�ì#RU���!PQì��XW L PJ�,N.Ö K
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_��,H�áøPQN.Ö#���=5�ì#Ö#TO��á\ÕW��PJRUÖ5�YH+ÖGPJTEìXPcNøHOIQIïÖW�W����V�PQIcÕ�PQNWÛEì��+H+�Gá¼����Ö�ì?���,N ë'K~ëµ� 7 HON�Õ ë'K~ë�ß >SPQNøÖW�W� L HOìG�2TOR
ÖW�W�aâ(á'IQðÙH+�2�G� L TO��Õ�îL����Ö�ì?���,N ë'K~ëµ�Oæ HON�Õ ë'K~ë >�`×PQN�ÖW�W� L HOì#�STOR5ÖW�W� 8 He�ïHOìå�G� L TO��Õ�î|HON�Õd����Ö�ì?���,N
ë'K~ë�ßEë HON�Õ ë'K~ë > � PQN×ÖW�W� L HOì#�ñTOR�ÖW�W� 8 H�á*H+Ö#TO�YP|�G� L TO��Õ K&8 �W�,ì#�ñÕW��PQR[ÖGì�H+�G�ñHOIQIvRhH+�éÛO�G�,H+Ö#���éÖW��HONÚÖW�W�
PQNW�,IcHOì#ÖGP L ÕW��PJRUÖäIQPQðÙPQÖMTOR ë'K~ëµ�ðç �G�,ì L ��P����,Õ��(á�ÖW�W� L T(ÕW� KI8 �W�,ì#�ÙIQH+��ÛO�\ÕW��PJRUÖGì L HONè���"��î ç � L Ö#�,ÕÝÖ#T
L HOV�ì#�?ì#�M�O���G��Õ�HOðÙH+ÛO�?Ö#T2N�TEN25�ì#Ö#��V L ÖGV���HOI L TEð ç TENW�,N.ÖGìZì�V L �&HOì�RhH L HOÕW�,ìHON�ÕAPcNãÖ#����PQTO�ZÕW�GáCì�HOIQI%î+HON�Õ
L TEV�IQÕ�IJ�,HOÕCÖ#TÜHOIQPJÛEN�ð"�,N.Ö ç �GTK�ïIJ�,ðÙìâRUTO�MÕWT(TO��ìéHON�Õ_ì!PQN�ÕWT>ì!ì K%ã IcI���V�PQIcÕ�PQNWÛEìX��î���P���PJÖ ç ����ðÙHON��,NãÖ
TaM|ì#��ÖGìéRU�GTEðµÖW�W���O���GÖGP L HOI�IQPQNW�2TOR ç IQV�ð|�×Õ�VW�åÖ#T\ì#�M�O���G�äá'PJ�,IQÕ�PcNWÛ KN8 �W� ç ����ðÙHONW�,N.Ö�TaM�ì#��ÖGì!H+ÖéÖW�W�
�GT(TOR©�*H+��á�����Ö'ìX���,N ë'KQê:b HON�Õ ê+K~ëab�K âWPJÛEN�P43 L HON.ÖâÖ�ìMPQì#ÖGPQNWÛøPQìéTK��ìG���W�O�,Õ�PcN ��V�PQIcÕ�PQNWÛEì æ î æ�ã î�HON�Õ
ß HOìA�M�(PQÕ��,NãÖäRU�GTEð ÖW�W�øÕ�PTM����G�,N L �ÙPQN�ÖW���ÙÕW��PJRUÖGìåTK��ì#���W�O�,ÕùH+ÖñÖ�ì?T�Õ�PQH+ÛOTEN�HOIQIJá�T ç�ç TEìGPJÖ#� L TO��N�����ì
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TORéÖW�W����V�PcIQÕ�PQNWÛEì Kwã NúPQN.Ö#���G�,ì#ÖGPQNWÛ�TK��ì#���W�+H+ÖGPJTENÞPQNùÖW�W� L HOìG�ÜTOR}��V�PQIQÕ�PQNWÛ ß PcìAÖW��H+ÖSPQNùÖW�W� L HOì#�
TOR4ÖW�W�aâ(á'IQðÙH+�M�G� L TO��Õ±HON�HOIJá'ìGPQì�ìMPJÖW��ìGÖ#�GTENWÛ L TEð ç TEN��,NãÖåPQNCÖW����íûÕ�PJ�G� L ÖGPJTEN�îïÖW�W� ç �,H�áCÕ���PJRUÖ!H+Ö
TENW� L TO��NW��� í ã 5 ê ïçPQì ë'K~ëEæéè ì}��PQIJ�\PJÖSPQì ë'K~ëµ� H+ÖçÖW���ÜÕ�PcH+ÛOTEN�HOIQIJá�T ç�ç TEìGPQÖ#� L TO��NW��� í Jc5$>éï Kd8 �(V�ìMî
ÖW�W�AÕ���PJRUÖ?H+Ö ã 5 ê Pcì ê+Köæ ÖGPQð"�,ìéÖW�W�AH�O���YH+ÛO�&TOR�ÖW�W�Aì#Ö#TO��á×Õ���PJRUÖGì?H+Ö ã 5 ê HON�Õ[Jc5$>Sì}��P L �ÚPQìâÛO���,H+Ö#���
ÖW��HON�ÖW���"RUH L Ö#TO�&TOR ê+K"� ����áOTEN�Õ�ì}��P L ��ÖW��� L T(Õ��ñìXTEV�IcÕ L IQHOìGìGPJRUáCÖW��PcìC��V�PQIQÕ�PQNWÛÙÖ#T����ÙPJ���G��ÛEV�IQH+� K
8 �(V�ìMî+ÖW�W�âIQPQN��,H+��ÕWá'N�HOðÙP L HON�HOIQá(ìGPcì�TORïÖW��PQì�ì#Ö#��V L ÖGVW����Õ�T.�,ìNWTOÖ�G�,HOIQIQá L H ç ÖGVW�G��ÖW�W�?Ö#TO��ìGPQTEN�HOI ç IQHON
PJ�G����ÛEV�IQH+��PJÖ<á K  !� L HOIQIvÖW��H+Ö�ÖW��PQì8��V�PQIQÕ�PQNWÛCì?HOì L IcHOìGìGP43��,ÕøHOì?�G��ÛEV�IQH+� ç ���XÖW�W� L T'ÕW�äHON�ÕøÕ��,ìGPJÛENW�,ÕÜHOì
ìGV L �ÚÖ#T\HÙì�ðÙHOIQIJ���éÕW�,ì�PJÛEN×R[TO� L � K
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L HOì#�,ÕèTENèÖW�W�\HON�HOIJá'ì#�,ìä���,ìGV�IJÖGìMî�ÖW�W���G�\PQìäN�TÚ�M�(PQÕ��,N L �ÙTOR�HONãá�ìGPJÛEN�P43 L HON.Öñì#Ö#�G�,ìGì L TEN L �,NãÖ#��H+ÖGPQTEN
H+Ö2ÖW�W�&�����,NãÖ#��HON.Ö L TO��NW����ì2PQN�ÖW�W� û 5�ìW��H ç �,Õ��ïV�PQIQÕ�PcNWÛEìMî � HON�Õ ��ã&K ÷aN�ÛO�,NW����HOIZÖW�W�SH�î'PQHOI�ì#Ö#�G�,ì�ì#�,ì
PQNÜÖW�W�ñð"TEðÙ�,NãÖéRU��HOð"�C���,HOðÙìâH+�G�äRhH+�éÛO�G�,H+Ö#���MÖW��HON×ÖW�W�ñð"�,ð|����HON��ñì#Ö#�G�,ìGì#�,ìâPcN×ÖW�W� ç IQHONW�:5�ìGÖ#�G�,ìGì
�,IJ�,ð"�,N.ÖGì Kk8 �W� L TO��NW���2�,IJ�,ð"�,N.ÖGìäPQNd��V�PQIcÕ�PQNWÛ ê ÕWTø��î ç ����PJ�,N L �&ÛO�G�,H+Ö#���Aì#Ö#���,ìGì#�,ì2ÖW��HON�ÖW�W�STOÖW�W���
�,IJ�,ð"�,N.ÖGìMîL��VWÖ!ÖW��PQì2PQì!ð"TEìGÖ2IQP"áO�,IJáÚÕ�VW�ñÖ#T×ÖW�W�çNW� L á'PQNWÛ í N�H+�G�GT=ì!PQNWÛGl ç PQN L ��PQNWÛpïXTORkÖW�W� ç IQHON�H+�G�,H
H+ÖçÖW�W� L TO�YNW���"IJT L H+ÖGPQTEN�ì KY8 �.V�ìî�ì#Ö#���,ìGì L TEN L �,NãÖ#�YH+ÖGPJTENúTK��ì#���W�O�,ÕúH+Ö L TO��NW����ìçPQNÞì#TEIQPQÕÝ�,IJ�,ð"�,N.ÖGì
ÕWT(�,ìâNWTOÖéH ç�ç IQá\Ö#T���V�PcIQÕ�PQNWÛ&ì#Ö#��V L ÖGVW���,ì@ì!PJÖW� L TO��NW���YìMî�ìGPQN L �åÖW�W�äRUTO� L �äÖ#��HON�ì#R[���éðÙ� L ��HON�PcìGðÇPQNÚH
ì#TEIQPcÕ L TEN.ÖGPQN(V�V�ð PQì L TEð ç IJ��Ö#�,IJá±Õ�PTM����G�,N.ÖMRU�GTEð ÖW��H+ÖäPQNd��V�PQIQÕ�PQNWÛEì
ì}��P L �±PQì ç ��PQð\H+��PQIJá×H L ��PQ�M�O�,Õ
ÖW�W�GTEV�Ûµ�CÕ�PQì L ����Ö#�ñIQH+Ö#����HOIT5�IJTEHOÕ65:�G�,ìGPQì#ÖGPcNWÛ"ì#á(ìGÖ#�,ðÙì K
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ã ìCÕW�,ì L ��Ph�v�,Õ PQN ÖW�W� ç ���M�(PJTEV�ì L ��H ç Ö#���îC��V�PQIQÕ�PQN�Û ��ã ��HOì×ÖW�W�èìGHOð"� ç IcHON HON�Õ �,IJ�M�*H+ÖGPQTEN½HOì
��V�PcIQÕ�PQNWÛ � î���î L � ç Ö2ÖW��H+ÖMPQÖ}��HOì=�����,N�ÕW�,ìGPJÛENW�,Õ_ì!PJÖW�WTEVWÖMHONãáCPQð ç TEìG�,Õðì!PQN�ÕÚÕ���PJRUÖéIQPQðÙPJÖGì K�8 �(V�ìMî
PJÖ5Pcì5ì#TORUÖ#���5ÖW��HON
��V�PcIQÕ�PQNWÛ � ì!PQÖW�ÙHAIJTEN�ÛO���5RhV�N�Õ�HOð"�,N.ÖGHOI ç ����PQT(Õ í¹ßWKQê ` ö�uwvéL TEð ç H+���,ÕÙÖ#T æ(Köæ � öxuyv
RUTO�H��V�PQIQÕ�PQN�Û � ï K�z ��PQIJ�XÖW�W� 8 He��HOì��G� L TO��ÕSì#���,ð\ìZÖ#T����XìGIcPJÛµ�ãÖGIQáåðÙTO�G�?ìG�M�O���G��TEN���V�PQIQÕ�PQN�Û ��ã ÖW��HON
TENS��V�PQIcÕ�PQNWÛ � HOìZRhH+�kHOì ç �,H�áñÕ���PJRUÖGì�H+�G� L TEN L ����N��,Õ�î+ÖW�W�
â'á(IQð\H+��HON�Õ 8 H�á*H+Ö#TO��P(�G� L TO�YÕ�ìì#���,ð Ö#T����
Õ�PQìGÖGPQN L ÖGIJá\IQ�,ìGìâì#�M�O���G� K#8 ��PQì�PQì@��� L HOV�ì#�KîÃì}��PQIJ����V�PQIQÕ�PQNWÛ ��ã PQìâì#TORUÖ#���éÖW��HON���V�PQIQÕ�PQNWÛ � îWÖW��PcìâHOIQì#T
PQð ç IQPJ�,ìÖW��H+Ö?PJÖGì4�G�,ì ç TEN�ì#�éPQì4IJT=ìX���3ì}�W�,NøìGV��2;#� L Ö#�,ÕÙÖ#T&ÖW�W�Câ'á(IQð\H+�4HON�Õ 8 H�á*H+Ö#TO�YP��G� L TO�YÕ�ì5Õ�V��éÖ#T
ÖW�W�MR[�G�ë(VW�,N L á L TEN.Ö#�,N.ÖXTOR�ÖW���,ì#�!�,H+�GÖW��ë.V�H�áO�,ì�NWTOÖ?ðÙH+Ö L ��PQNWÛAÖW���Mì#TORUÖ#��� L ��H+��H L Ö#���YPQì#ÖGP L R[�G�ë(VW�,N L á
TOR���V�PQIQÕ�PQNWÛ ��ã HOì L HON ���Úì#���,N¦PQNúÖW�W�Ú���,ì ç TEN�ì#�×ì ç � L Ö#��HàTORMÖW���,ì#�Ú�,H+�GÖW��ë(V�H�áO�,ì í JPJÛEVW���,ì�� KQê
ÖW�W�GTEV�Ûµ��� Köæ ï K ßMT>ì?�M�O���î!ÖW�W� 8 He��HOìø�G� L TO��Õ���HOì\H ��V�ð ç PQNíPJÖGì\�G�,ì ç TEN�ì#�Cì ç � L Ö#��V�ð ����áOTEN�Õ
H±ì#Ö#��V L ÖGVW��� ç ����PJT'Õ�TOR ßÍö�uwv|{xF.D öEK üåR L TEVW��ì#�KîÖW�W�,ì#�×ì ç � L Ö#��H�H+�G�
�ïHOì#�,ÕÝTENù�,IQHOì#ÖGP L ì#Ö#��V L ÖGVW��HOI



ê>è+æ
�G�,ì ç TEN�ìG�Kî(NW�M�O����ÖW�W�,IJ�,ìGìMî'ÖW�W��á\ÛEP��O�äHSë(V�HOIQPQÖGH+ÖGP��O�2PcN�ìGPJÛµ�.ÖXPQN.Ö#TçÖW�W�2Õ�PTMv�����,N L �,ì�PQN\ÖW���M�G�,ì ç TEN�ì#�MTOR
��V�PcIQÕ�PQNWÛEì � HON�Õ ��ã&K

ã áO��áÜÕ�P4Mv���G�,N L �.����Ö�ì?���,NÚÖW�W� ç ���GRUTO��ðÙHON L �2TOR��ïV�PQIQÕ�PcNWÛEì � HON�Õ ��ã PQì5ÖW��H+ÖMî�ÖW�W���G�äPQì@��H+��Õ�IJá
HON.á ç HON��,I���TENW�"á(PQ�,IQÕ�PQNWÛÜTK��ì#���*�O�,ÕèPQN���V�PQIcÕ�PQNWÛ ��ã îO��V�Ö L TEN�ìGPQÕW����He�ïIJáCÛO�G�,H+Ö#���&á(PJ�,IcÕ�PQNWÛÜH+ÖñÖW�W�
�,N�Õ�ìçTOR=���,HOðÙì K�8 ��PQìçPQì&HàÕ�PQ�G� L Ö&���,ìGV�IJÖ&TORé�G�,Õ�V L PcNWÛ�ÖW�W�Úð"TEðÙ�,NãÖSRU��HOð"���v�,HOð ì#Ö#���,NWÛOÖW��ìSPQN
��V�PcIQÕ�PQNWÛ ��ã ì}��PcIJ�øðÙHOPcNãÖGHOPQN�PQNWÛàð"TO�G�×TO�ÙIJ�,ìGì"ìGPcðÙPQIQH+� L TEIQV�ðÙN�ìSìGPh���,ì"HOì"PQNB��V�PQIQÕ�PQNWÛ �uí HMTOÖ#�
ÖW��H+Ö?ÖW�W�!���,Õ�V L ÖGPJTENÜPQN\ìG�,PQìGðÙP L ð"TEð"�,N.ÖGìXHON�ÕÜH�îWPQHOI�RUTO� L �,ì?H+�G� L TEð ç �,N�ìGH+Ö#�,ÕøR[TO�J�.á\ÖW�W�MPQN L �G�,HOì#�
PQN�} ~�� �:M�� L ÖGì&IQ�,HOÕ�PQNWÛÚÖ#T L TEIcV�ðÙN�ìGP����,ìñ�G�,ðÙHOPQN�PcNWÛ×ÖW�W�\ìGHOð"�\TO�ñ�M�O�,NÝìGIcPJÛµ�ãÖGIQá���PJÛOÛO���AÖW��HON
PQN ��V�PQIQÕ�PQN�Û � ï K'8 �W�Úá(PQ�,IQÕ�PQNWÛ ��HOì"�,ì�ì#�,NãÖGPcHOIQIJáúìW��PJRUÖ#�,ÕúR[��TEð ÖW�W�����,HOðU5 L TEIQV�ðÙNY;�TEPcNãÖGì"Ö#TùÖW�W�
PQN.Ö#����PJTO�éTOR©���,HOðÙì K98 �W�ñ�GT(TOR ç ���YðÙHONW�,N.ÖéTaM�ìG��ÖGìMH+Ö2ÖW�W�ñ�,N�Õ�TORkÖW�W�A�M�O�,N.ÖGìMR[TO����V�PQIcÕ�PQNWÛ ��ã H+�G�
L TEN�ìGPcì#Ö#�,NãÖGIQá±IJ�,ì�ìåÖW��HONàÖW�WTEì#�ÙRUTO�U��V�PQIQÕ�PQN�Û �(KC8 ��PQì L HONè���"H+Ö#Ö#��P��ïVWÖ#�,Õ�Ö#TÚÖW�W�"ÛO�G�,H+Ö#���çHOð"TEV�N.Ö
TOR ç HON��,I ��TEN��Má'PJ�,IQÕ�PcNWÛAPQN
��V�PQIcÕ�PQNWÛ � HOì L TEð ç H+�G�,ÕÜÖ#TX��V�PQIcÕ�PQNWÛ ��ã&K68 �W�.�.á ç TOÖW���,ìGPQìXÖW��H+Ö ç HONW�,I
��TENW�Úá'PJ�,IQÕ�PcNWÛ±IQ�,HOÕ�ìSÖ#T�ÛO�G�,H+Ö#���\��T.TOR2TaM�ìG��ÖGìaì}�W�,N L TEð ç H+�G�,Õ�ì!PJÖW� ���,HOðU5:�,N�Õúá(PJ�,IcÕ�PQNWÛ L TEV�IQÕ
ì#���,ðîPQNãÖGV�PJÖGP��O�äHON�ÕÚÖW�W�ñÕ�H+ÖGH¼�W���G� L ����ÖGHOPQN�IJáÜì#���,ðÙìéÖ#T��*HOIQPcÕ�H+Ö#�äÖW��PQì�ÖW�W��TO��á K ßMT>ì?�M�O���îïPJÖéN����,Õ�ì
Ö#T ��� L TO�G�GTK��TO��H+Ö#�,ÕÍì!PQÖW��IJTOÖäð"TO�G�ÙÕ�H+ÖGH K ÷aÖñìW�WTEV�IQÕd���"ð"�,NãÖGPQTENW�,Õ �W���G�SÖW��H+ÖñH×ÛO���,H+Ö#���A�:M�TO�GÖ
ðÙPJÛµ�.Ö��v���G�ë(V�PJ�G�,Õ Ö#TÞ��� ç HOPJ� ç HONW�,I}��TEN��,ìÚH+ÖøÖW�W�±�,N�Õ TORAHON �M�O�,N.ÖMîMìGPQN L ��ÖW�W��á H+�G� ç H+�GÖøTOR
L TEIQV�ð\N�ì?ÖW��H+Ö L H+�G�Gá×IJTEHOÕ�ìâðÙHON.á\ÖGPcð"�,ì�ÛO�G�,H+Ö#���!ÖW��HONÚIJTEHOÕ�ì L H+�G��PQ�,Õê�.á
�v�,HOð\ì K&8 �W�åÖ#�,ð ç TO��H+�Gá
ìW�WTO�YPQNWÛSTOR L TEIcV�ðÙN�ì�PQìâPQN×ÛO�,N�����HOI�ðçV L �CðÙTO�G�ä��î ç �,N�ì�P��O�åÖW��HONÚÖW��H+ÖéTOR?���,HOðÙì K ÷�N×ÖW��PQìâì#�,N�ì#�Kî�PJÖ
ðÙPJÛµ�.Ö���������Ö#Ö#���!PJRZHOIcI�ÖW�W�AÕ�HOðÙH+ÛO�&PQìâìGV�ì#ÖGHOPcNW�,ÕÚPQN×ÖW�W�����,HOðÙì K ß!T=ìX�M�O���îvPQN×ÖW�W� L HOìG�ñTOR�IcH+�GÛO���
�,H+�GÖW��ë(V�H�áO�,ìkÖW��H+ÖkÖ#�,ì#ÖkÖW�W�âì#Ö#��V L ÖGV��G��Ö#TäÖW�W�âV�IJÖGPQðÙH+Ö#�âIQPcðÙPJÖZìGÖGH+Ö#�éTOR L TEIQIcH ç ì#�KîEPJÖÄì?TEV�IQÕSÕW�X3�N�PQÖ#�,IJá
���8����Ö#Ö#���kPJR'ÖW�W�?á(PJ�,IcÕ�PQNWÛéPQìåì?�,IQI.Õ�PQì#Ö#��P��ïVWÖ#�,ÕC����Ö�ì?���,NX�v�,HOð\ìMî ç HONW�,I1��TEN��,ì�HON�Õ L TEIQV�ðÙN�ì K,æ V���PQNWÛ
ìGV L � L H+ÖGHOì#Ö#�GT ç ��P L �M�O�,N.ÖGìñPJR5ÖW�W�|���,HOðÙì2ÛO��ÖäT3�O����IJTEHOÕW�,Õ�î�ÖW�W�,N±ÖW�W��á L TEV�IcÕ�RhHOPQI L TEð ç IJ��Ö#�,IJá±HON�Õ
ÖW�W���G� L TEV�IQÕ ���Aì�V�Õ�ÕW�,NCIQTEìGìéTOR4ì#ÖGP4M�NW�,ì�ì!PQNÚÖW������V�PcIQÕ�PQNWÛSIJ�,HOÕ�PcNWÛ"Ö#TøPQN�ì#ÖGHe��PQIQPQÖ�áøHON�Õ ç �G�,ð\H+ÖGVW�G�
L TEIQIQH ç ì#� K<8 �(V�ì2ÖW�W�ÙÕW�,ì�PJÛENW���äNW���,Õ�ìåÖ#T L H+�G��RhV�IQIQá�HOìGì#�,ìGìåÖW���Ùì#�,PQìGðÙP L ��He�,H+�YÕàTORXÖW�W�"ìGPQÖ#�S����RUTO�G�
ðÙH�á'PQNWÛÙH L �WTEP L �ATEN��²ì?H�áÚTO�!HONWTOÖW�W��� K
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�GTOÖGH+ÖGPJTEN�ìÙPQìX����áOTEN�ÕúÖW�W�±ú?TEIcIQH ç ì#�"_4���M�O�,NãÖGPJTEN IQPQðÙPJÖ�ì}��PcIJ�øÖW��H+Ö"TOR.��V�PQIQÕ�PQN�Û ��ã ��TO��Õ�����ìSÖW�W�
ú?TEIQIcH ç ì#��_4���M�O�,NãÖGPJTEN�IQPQðÙPQÖ K ÷aNCÖW��PQìéì#�,N�ì#�Kî���V�PQIQÕ�PQN�Û ��ã ì#���,ðÙì!Ö#T
��H��O� ç ���GRUTO��ð"�,Õ ����Ö#Ö#���MÖW��HON
��V�PcIQÕ�PQNWÛ � R[TO�!ÖW�W�ñ�G� L TO��Õ�ì L �WTEìG�,N K
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ã ìCÕW�,ì L ��Ph�v�,Õ PQN ÖW�W� ç ���M�(PJTEV�ì L ��H ç Ö#���îC��V�PQIQÕ�PQN�Û æ�ã ��HOì×ÖW�W�èìGHOð"� ç IcHON HON�Õ �,IJ�M�*H+ÖGPQTEN½HOì
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PQNè�ïV�PQIQÕ�PcNWÛ æ�ã î�ÖW�����G�øPQìñRUH+�&ÛO�G�,H+Ö#���Sá(PJ�,IcÕ�PQNWÛ×TK��ì#���*�O�,ÕÝPQNè���,HOðÙìî L TEIQV�ðÙN�ìñHON�Õ ç HONW�,I©��TEN��,ì
PQN ��V�PQIQÕ�PQNWÛ æ�ãAK�8 ��PcìäÛO�G�,H+Ö#���"á'PJ�,IQÕ�PQN�ÛCPQìHì}��H+ÖçPQìA�G�,ì ç TEN�ìGPh��IJ�SR[TO�SÖW�W�øRUH+�çÛO�G�,H+Ö#���ÙÕW�YPJR[ÖGì&HON�Õ
ç ����ðÙHONW�,N.Ö��GT(TOR�TaM|ì#��ÖGìéTK��ìG���W�O�,ÕÚPQNê��V�PcIQÕ�PQNWÛ æ�ã&K+8 ��PQìXPcìâV�N�IQP¼áO�åPQN���V�PcIQÕ�PQNWÛEì � HON�Õ ��ã ì.�W���G�
ÖW�W�S���,HOðU5�ì#ÖGPTM|NW�,ìGì2HON�Õ±ì#Ö#�G�,NWÛOÖW�°ì?���G�&���,Õ�V L �,Õ±ì}��PQIJ�&ðÙHOPQN.ÖGHOPQN�PQNWÛ\ÖW�W� L TEIcV�ðÙN±ìGP����,ìMî�ìW��PJRUÖGPQNWÛ
ÖW�W�çá(PQ�,IQÕ�PQNWÛ"RU�GTEð ç HONW�,I���TENW�,ìåÖ#TÜÖW�W�&�,N�Õ�ì!TOR8�v�,HOð\ìMHON�Õ±�G�,ì�V�IJÖGPQNWÛÙPcN�IJT=ìX��� ç ����ðÙHON��,NãÖM�GT.TOR
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8 �W�&á(PQ�,IQÕ ç H+Ö#Ö#���YN�ìMPcNCÖW�W�S��V�PQIcÕ�PQNWÛSRU��HOð"�,ì2Õ�VW��PQN�Û"ÖW�W� ç V�ìW�WT3�O���2HON�HOIQá(ì#�,ì í ãÔç�ç �,N�Õ�P¬îðà3ï L HON
��� L TEð ç H+�G�,Õ�H+ÛEHOPQN�ì#ÖMÖW�W�ñá'PJ�,IQÕ ç H+Ö#Ö#���YN�ìéTK��ìG���W�O�,Õ�PQNCÖW�W�U��V�PcIQÕ�PQNWÛ&R[�YHOð"�,ì!Õ�V���PQNWÛSÖW�W�ñÛO��TEV�N�Õ
ð"TOÖGPJTEN HON�HOIJá'ì#�,ì"Ö#T�;GV�ÕWÛO�×ÖW�W��He�ïPQIQPJÖ<áèTOR ç V�ìW�WT3�O���\HON�HOIJá'ì#�,ì"Ö#T ç �G�,Õ�P L ÖSÖW�W� ç ���GRUTO��ðÙHON L �ÚTOR
��V�PcIQÕ�PQNWÛEì K ÷aNÞÖW�W� L HOì#�ÚTOR}��V�PQIQÕ�PQNWÛEì ê HON�Õ � î4ÖW�W�×á'PJ�,IQÕ ç H+Ö#Ö#����N�ìçTK��ìG���W�O�,Õ¦PQNùÖW�W� ç V�ìW�WT3�O���
HON�HOIJá'ì#�,ì L TEð ç H+�G��ì?�,IQIïH+ÛEHOPcN�ì#Ö?ÖW�WTEì#�2TK��ì#���W�O�,Õ×Õ�VW�YPQNWÛäÖW�W� 8 He�ïHOìX��� L TO��Õ\ÛO��TEV�N�ÕÜð"TOÖGPJTENÜHON�HOIT5
á'ì#�,ìMî���V�Ö�Õ�T\NWTOÖéðÙH+Ö L �_ì?�,IQI�H+ÛEHOPQN�ìGÖâÖW�WTEì#�ñTK��ìG���W�O�,Õ�Õ�V���PQNWÛçÖW�W��â(á'IQðÙH+�âHON�Õ 8 H�á+H+Ö#TO��P���� L TO��Õ
ÛO�GTEV�N�ÕÚð"TOÖGPJTENCHON�HOIQá(ì#�,ì K ÷aN×ÖW��� L HOì#�ñTOR���V�PcIQÕ�PQNWÛ ��ã î�ÖW��� ç �,H�áøá'PJ�,IQÕ�PcNWÛ&T L�L VW��ì!PQN×ÖW�W�U�W�,PJÛµ�.Ö
��HONWÛO�äTOR ê 7 5 æ 7 b Õ�VW��PQNWÛ&ÖW�W� ç V�ì*�WT��O���!HON�HOIJá(ì�PQìMî ì}��PQIQ�MPJÖâT L�L VW��ìâPQN×ÖW���U�W�,PJÛµ�.Öâ��HONWÛO�äTOR æ+ë 5$` ë
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b Õ�V���PQNWÛ×ÖW�W� 8 He��HOìA�G� L TO��ÕùÛO�GTEV�N�ÕÝð"TOÖGPJTENÝHON�HOIJá(ì�PQì KI8 �W� ç V�ìGTµ�1�O���çHON�HOIJá'ìGPQìäá'PJ�,IQÕ ç H+Ö#Ö#����N
ÕWT(�,ìäNWTOÖñðÙH+Ö L �èÖW�W�Vâ(á'IQðÙH+�äHON�Õ 8 HOIQH+Ö#TO��PkÛO��TEV�N�Õàð"TOÖGPJTENèHON�HOIJá(ìG�,ìå�,PJÖW�W��� K â'PQðÙPcIQH+��IJáKîvPQNàÖW�W�
L HOì#�STOR©��V�PcIQÕ�PQNWÛEì æ î æ�ã HON�Õ ß îvÖW�W���G�SPQì2NWTøìGPQÛEN�P43 L HON.Ö L TO�G���,IQH+ÖGPJTENd�v��Ö'ìX���,N±ÖW�W�çá'PJ�,IQÕ ç H+Ö#Ö#����N
Õ�VW�YPQNWÛ ç V�ìW��T��O���×HON�HOIJá'ì#�,ì\HON�Õ ÛO�GTEV�N�Õ ð"TOÖGPJTEN HON�HOIJá'ì#�,ì K�8 �(V�ìMî�PJÖ L HON��v� L TEN L IQV�ÕW�,ÕíÖW��H+Ö
V�ìGPcNWÛ ç V�ì*�WT��O����HON�HOIJá'ì#�,ìXÖ#T ç �G�,Õ�P L Ö4ÖW��� ç ���GRUTO��ðÙHON L �MTOR�ÖGHOIQIïPJ�G�G��ÛEV�IcH+�8��V�PcIQÕ�PQNWÛEìÕ�V���PQNWÛAìGÖ#�GTENWÛ
NW�,H+�=5�ìGTEVW� L �ñ�,H+�GÖW��ë.V�H�áO�,ì!TO�éÖ#T L �W� L á×ÖW�W�,PJ�MHOÕW�ë.V�H L áÜÕ�V���PQNWÛSìGV L �Ú�M�O�,NãÖGì2ðÙH�á����äðÙPQì�IJ�,HOÕ�PQNWÛ K
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8 �j¼cìU½W�6¾,ìA¼QìC¼cì?¾,ìGì=¾y¿G½A¼nÀ�ÁnÁ4Â�Ãj¼��2¼nÃ6¾yÃ�¼Ä¿0½=Åd½$Æ�ÅoÇ+ÀaÈA½AÉXÊ 8 �6¾[3+È²É=½?Ç+ÀaÈA½ÌË�Í@�jÀaÇj½=¾XÈ²É � ½W�6ÈAÅ�ÎjÏµ�'Ð�Ñ
Ã6¾yÉAÒ:ÈÓ¼���¾yÉ9½W�6¾�Ã6¾M��¾yÁ4Å�Ç+ÔC¾y¿0½KÅ�Õ�ÈA¾yÀ�ÁÄ¼nÉ=½A¼nÒÖÀ�¿jÃ"¾XWIÒX¼4¾y¿0½�Ò:Å�Ô?Ç+Î6½AÀa½A¼4Å�¿+À�Á½=ÅGÅ�ÁÄÉS½=Å×É=½AÎjÃjÂI½W�6¾k½W�jÈA¾X¾:5
Ãj¼nÔC¾y¿jÉA¼4Å�¿jÀ�ÁH��¾�jÀ�2¼4Å�È�Å�ÕZ½AÀ�ÁnÁ©��Îj¼nÁnÃj¼Ä¿6Ï�ÉOÎj¿+Ã6¾XÈ�É=½=ÈAÅ�¿6Ï"Ï�È²Å�Îj¿jÃ�Ô?Å�½A¼4Å�¿dÕ�ÈAÅ�ÔµÀ"¿6¾yÀaÈW�EÂ�ÉAÅ�Î6È²Ò:¾�Ê
8 �6¾CÉA¾yÒ:Å�¿jÃ�Ç+ÀaÈA½	Ë�Í@�jÀaÇj½=¾XÈ²É 7 ½W�6ÈAÅ�Î6Ïµ� ��Ñ�Ã6¾yÀ�ÁnÉÖÆO¼n½W��½W�6¾?Ç�¾XÈAÕØÅ�È²ÔCÀ�¿jÒ:¾?Å�Õ9ÕØÅ�Î6È�¼4ÈAÈA¾XÏ�Î+ÁnÀaÈCÙ��5
É=½=Å�ÈAÂC�+Î+¼nÁnÃj¼n¿jÏ�É�Ã6¾yÉ²¼4Ï�¿6¾yÃÖÇ�¾XÈ.½W�6¾#ÁÄÀa½=¾yÉ=½�Ò:Å2Ã6¾�Ë PRL Í=��Ð�BÛÚ�ÚxÜØÑ�Î+¿jÃ6¾XÈ�Ô?¾yÀ�É²Î6ÈA¾yÃ�¿6¾yÀaÈA5�É=Å�Î6È²Ò:¾#ÉA½=ÈAÅ�¿6Ï
Ï�ÈAÅ�Îj¿+Ã"Ô?Å�½A¼4Å�¿"ÈA¾yÒ:Å�ÈÓÃjÉXÊ 8 �j¾kÕ�Å�ÁnÁnÅwÆO¼n¿jÏU¼ÄÉ9½W�6¾@ÉAÎjÔ×ÔCÀaÈAÂ×Å�ÕN½W�j¼nÉK½W�6¾yÉA¼nÉXÝ
ÙaÊ 8 �6¾�½W�j¾XÅ�ÈAÂ×ÕØÅ�ÈSÀ@½W�6È²¾X¾:5�Ãj¼nÔ?¾y¿jÉ²¼4Å�¿jÀ�Á+ÒXÎ��+¼nÒ|5�¼n¿G½=¾XÈAÇ�Å�ÁnÀa½=¾yÃIÇ+ÁnÀ�É=½A¼nÒ.�j¼n¿6Ï�¾R¾yÁ4¾yÔ?¾y¿G½ZÆO¼4½W�	ÔCÀx5
½=¾XÈÓ¼nÀ�Áj¿6Å�¿jÁÄ¼n¿6¾yÀaÈ²¼4½$Â@ÁnÎjÔCÇ�¾yÃUÀa½#¼n½AÉ�½�ÆZÅ@¾y¿jÃ+É�¼nÉ&Ã6¾M��¾yÁ4Å�Ç�¾yÃÊ 8 �6¾KÔCÅ�Ô?¾y¿0½-5�È²Å�½AÀa½A¼4Å�¿×È²¾yÁnÀa½A¼4Å�¿
Àa½c½W�6¾&Ç+ÁÄÀ�É=½A¼nÒ��j¼n¿6Ï�¾&ÁnÅEÒXÀa½A¼4Å�¿+É.¼nÉ��+¼ÄÁn¼n¿6¾yÀaÈ�½=ÅO¼n¿+ÒXÁnÎjÃ6¾�É=½=È²À�¼n¿65V�jÀaÈ²Ã6¾y¿j¼Ä¿6Ï6ÊcÞ��6¾yÀaÈ�Ãj¾XÕ�Å�È²Ô×Àa½A¼4Å�¿
¼ÄÉ@¼n¿jÒXÁÄÎjÃ6¾yÃ�¼n¿�½W�6¾IÕ�Å�ÈÓÔ<ÎjÁÄÀa½A¼4Å�¿Ê 8 �6¾C¾yÁ4¾yÔ?¾y¿G½<¼ÄÉ�ÉAÎj¼4½AÀe��Á4¾?Õ�Å�È)Ô?Å2Ã6¾yÁn¼n¿6Ïê��¾yÀ�ÔU5�Ò:Å�ÁnÎ+ÔC¿jÉ
¼Ä¿�Õ�ÈÓÀ�Ô?¾yÃdÉ=½=È²Î+Ò:½AÎ6ÈA¾yÉ�Æ.�6¾XÈA¾CÃjÀ�ÔCÀaÏ�¾	¼nÉ�Á4Å2ÒXÀ�Án¼��X¾yÃdÇjÈ²¼nÔCÀaÈÓ¼nÁ4ÂiÀa½<½W�6¾C¾y¿jÃjÉ�Å�ÕJ��¾yÀ�ÔCÉ<À�¿jÃ
Ò:Å�ÁÄÎjÔC¿jÉXÊ�ßÖÀ�ÔCÀaÏ�¾	½=Åi½W�6¾	¼n¿0½=¾XÈÓ¼4Å�È�Å�ÕS½W�6¾¼��¾yÀ�ÔU5�Ò:Å�ÁÄÎjÔC¿jÉ�ÒXÀ�¿ ��¾×Ô?Å2Ã6¾yÁ4¾yÃè�EÂ�Ãj¼��2¼nÃj¼n¿jÏ
½W�j¾UÔC¾yÔ���¾XÈ�¼n¿G½=Å	À�¿�ÀaÇ+ÇjÈAÅ�ÇjÈ²¼ÄÀa½=¾)¿EÎjÔ|��¾XÈÖÅ�Õ�¾yÁ4¾yÔ?¾y¿G½AÉÖ½W�GÎjÉk¼Ä¿0½=ÈAÅ2ÃjÎjÒX¼Ä¿6ÏCÇ+ÁnÀ�ÉA½A¼nÒ|�+¼n¿6Ï�¾yÉ
¼Ä¿�½W�6¾@¼n¿G½=¾XÈ²¼4Å�ÈyÊ 8 �j¾k¾yÁ4¾yÔ?¾y¿G½O¼nÉKÀ�ÉAÉ²ÎjÔ?¾yÃ�½=ÅCÈA¾yÔ×À�¼n¿"¾yÁnÀ�É=½A¼ÄÒkÎj¿jÃ6¾XÈKÉW�j¾yÀaÈOÀ�¿jÃ"½=Å�È²É²¼4Å�¿Ê

� Ê 8 �6¾<½W�j¾XÅ�ÈAÂiÕØÅ�ÈkÀI½W�jÈA¾X¾:5�Ãj¼nÔ?¾y¿+ÉA¼4Å�¿jÀ�Á�¾yÁnÀ�É=½=Å�3���¾XÈR¾yÁ4¾yÔ?¾y¿G½Ö¼ÄÉRÃj¾M��¾yÁ4Å�Ç�¾yÃÊ 8 �6¾)¾yÁnÀ�É=½=Å�3���¾XÈ
¾yÁn¾yÔ?¾y¿0½Y¼nÉ"Ãj¼��2¼nÃ6¾yÃt¼n¿G½=ÅàÚ�É=¾XÏ�Ô?¾y¿G½AÉ[5C½$Æ�Å'¾y¿jÃ�¿6Å�¿jÁÄ¼n¿6¾yÀaÈ"É=¾XÏ�Ô?¾y¿G½AÉiÀ�¿jÃsÀ�¿á¼n¿G½=¾XÈ²¼4Å�È
¾yÁÄÀ�É=½A¼nÒ?É=¾XÏ�Ô?¾y¿G½XÊ 8 �j¾C¿6Å�¿jÁn¼n¿j¾yÀaÈÖÉA¾XÏ�Ô?¾y¿0½AÉ<ÀaÈA¾CÕQÎ6ÈA½W�6¾XÈkÉAÎ���Ã+¼��E¼ÄÃ6¾yÃi¼n¿�½W�j¾CÒ:ÈAÅ�ÉAÉ-5�É=¾yÒ:½A¼nÅ�¿
¼Ä¿0½=Å"À�¿GÎ+Ô���¾XÈRÅ�Õ&3���¾XÈ²ÉXÊ 8 �6¾UÀxâ6¼nÀ�Á�É=½=ÈA¾yÉAÉ-5�ÉA½=È²À�¼n¿ÌÁnÀyÆ Å�Õ&½W�j¾)3���¾XÈÖ¼nÉRÀ�ÒXÎ��+¼nÒ|5�¾yÁnÁÄ¼4Ç+É=Å�¼nÃ+À�Á
�GÂ2É=½=¾XÈA¾X½A¼nÒ?Ô?Å2Ã6¾yÁN½W�jÀa½k¼n¿jÒXÁÄÎjÃ6¾yÉ�ÂE¼4¾yÁÄÃj¼n¿6Ï×À�¿+Ã�É=½=È²À�¼n¿25V�+ÀaÈ²Ã6¾y¿j¼n¿jÏ6Ê 8 �6¾)Àxâ6¼nÀ�Á�ÕØÅ�È²Ò:¾?¼n¿Ì½W�6¾
ÉA¾XÏ�Ô?¾y¿0½&¼ÄÉ�½W�6¾SÉAÎ+ÔsÅ�Õ�½W�6¾SÀxâ2¼nÀ�ÁGÕØÅ�È²Ò:¾yÉ�¼n¿)À�ÁnÁE½W�6¾�3���¾XÈÓÉ�Æ}�+¼nÁ4¾&½W�6¾SÔ?Å�ÔC¾y¿0½�¼n¿<½W�6¾SÉ=¾XÏ�Ô?¾y¿G½
Àe��Å�Î6½S¾y¼n½W�6¾XÈKÔCÀ�;=Å�ÈSÅ�ÈOÔC¼n¿6Å�ÈSÀxâ6¼nÉS¼nÉZ½W�6¾�ÉAÎ+ÔãÅ�Õ�½W�6¾kÇjÈ²ÅEÃjÎ+Ò:½�Å�ÕN½W�6¾�Àxâ6¼nÀ�Á�Õ�Å�ÈÓÒ:¾�À�¿jÃ�½W�6¾
Ã+¼nÉ=½AÀ�¿jÒ:¾?Å�Õ9¾yÀ�Ò*��3���¾XÈkÕ�È²Å�Ôä½W�6¾×Ò:Å�ÈAÈA¾yÉAÇ�Å�¿+Ãj¼n¿6Ï�¿6¾yÎ6½=È²À�Á�Àxâ6¼nÉkÅ�ÕZ½W�6¾×Ò:È²Å�ÉAÉ-5�É=¾yÒ:½A¼4Å�¿.Ê 8 �6¾
Ãj¾XÏ�ÈA¾X¾yÉ@Å�Õ9ÕØÈA¾X¾yÃ6Å�Ô�Àa½<½W�6¾C½$Æ�ÅÌ¼n¿0½=¾XÈÓ¼4Å�È@¿6Å2Ã6¾yÉkÅ�Õ9½W�6¾C¾yÁn¾yÔ?¾y¿0½)ÀaÈA¾×¿6Å�½<¼n¿jÒXÁnÎjÃj¾yÃÌ¼Ä¿�½W�6¾
Ï�ÁnÅK�+À�Á�ÉAÂEÉ=½=¾yÔåÅ�ÕS¾ëEÎjÀa½A¼4Å�¿jÉyÊiæ-¿jÉ=½=¾yÀ�Ã�î&ÀYÁ4ÅEÒXÀ�ÁZÔ?¾yÔ|��¾XÈ)¼4½=¾XÈÓÀa½A¼���¾I½=¾yÒ$�j¿j¼hëEÎ6¾	¼nÉ<À�ÃjÅ�Çj½=¾yÃ



ÙwÐ�Ð
½=Å�Ã6¾X½=¾XÈÓÔC¼n¿6¾C½W�j¾	Ãj¼ÄÉ=Ç+ÁnÀ�Ò:¾yÔ?¾y¿G½AÉ@À�¿+Ã�ÈAÅ�½AÀa½A¼nÅ�¿jÉUÀa½<½W�6¾yÉA¾	Ã6¾XÏ�È²¾X¾yÉUÅ�ÕSÕ�ÈA¾X¾yÃjÅ�Ô�ÕØÈAÅ�Ô�½W�6¾
¼ÄÔ?Ç�Å�É=¾yÃoÃ+¼nÉ=Ç+ÁnÀ�Ò:¾yÔC¾y¿0½AÉUÀ�¿jÃ�ÈAÅ�½AÀa½A¼4Å�¿+É?Àa½?½W�6¾�¾:âE½=¾XÈ²¼nÅ�ÈC¿6ÅEÃj¾yÉMî©�+À�É=¾yÃ�Å�¿�½W�6¾"¾:â2½=¾y¿0½?Å�Õ
Â2¼4¾yÁnÃ+¼n¿6Ïd¼n¿'½W�6¾i3���¾XÈÓÉCÅ�Õ�½W�6¾Ì3���¾XÈIÉA¾XÏ�Ô?¾y¿0½AÉyÊ çÖ¿+Ò:¾i½W�6¾�¼n¿G½=¾XÈ²¼4Å�ÈIÃj¾XÏ�ÈA¾X¾yÉ	Å�Õ�Õ�È²¾X¾yÃ6Å�Ô
Ã+¼nÉ=Ç+ÁnÀ�Ò:¾yÔC¾y¿0½AÉ�À�¿jÃiÈ²Å�½AÀa½A¼4Å�¿jÉRÀaÈA¾@è2¿6ÅwÆ�¿�î+½W�6¾<Õ�Å�ÈÓÒ:¾yÉR¼Ä¿[½W�6¾<¾yÁnÀ�É=½A¼nÒ<¼n¿0½=¾XÈÓ¼4Å�ÈOÉ=¾XÏ�Ô?¾y¿G½kÀaÈA¾
Ãj¾X½=¾XÈ²ÔC¼n¿6¾yÃX�EÂUÁn¼n¿6¾yÀaÈ=5�¾yÁÄÀ�É=½A¼nÒ9Ò:Å�¿jÉ=½A¼4½AÎj½A¼���¾KÁnÀyÆ�ÉXÊ 8 �6¾KÔ?¾yÔ|��¾XÈ&¼n½=¾XÈ²Àa½A¼���¾K½=¾yÒ$�j¿j¼hëEÎ6¾SÒ*�6¾yÒ²èEÉ
ÕØÅ�È×ÕØÅ�È²Ò:¾[¾ëEÎj¼nÁÄ¼��jÈ²¼nÎ+ÔµÀa½C½W�6¾i½�ÆZÅo¼n¿G½=¾XÈ²¼4Å�È×¿jÅEÃ6¾yÉ×Àa½C¾yÀ�Ò*�1¼4½=¾XÈ²Àa½A¼4Å�¿àÉ=½=¾XÇ.Ê 8 �GÎjÉî#ÕØÅ�È²Ò:¾
¾ëEÎj¼nÁÄ¼��jÈ²¼nÎ+Ôé¼nÉSÔCÀ�¼Ä¿0½AÀ�¼n¿j¾yÃ ��¾X½�ÆZ¾X¾y¿[½W�6¾k3���¾XÈKÉ=¾XÏ�ÔC¾y¿0½AÉRÀ�¿jÃ"½W�6¾k¾yÁÄÀ�É=½A¼nÒkÉ=¾XÏ�Ô?¾y¿G½XÊKÞ��6¾yÀaÈ
Ãj¾XÕ�Å�È²Ô×Àa½A¼4Å�¿�¼nÉ9¼n¿jÒXÁnÎjÃj¾yÃ×¼n¿I½W�6¾ÖÕ�Å�ÈÓÔ<ÎjÁÄÀa½A¼4Å�¿Ê 8 �6¾R¾yÁ4¾yÔ?¾y¿G½S¼nÉ9À�ÉAÉAÎjÔ?¾yÃ	½=ÅUÈA¾yÔCÀ�¼Ä¿I¾yÁÄÀ�É=½A¼nÒ
Î+¿jÃ6¾XÈKÉW�6¾yÀaÈ�À�¿jÃ"½=Å�È²ÉA¼nÅ�¿Ê

ÚEÊ 8 �6¾k½W�6¾XÅ�ÈAÂ�ÕØÅ�È�À?½W�6È²¾X¾:5�Ãj¼nÔ?¾y¿jÉ²¼4Å�¿jÀ�Á0;-Å�¼Ä¿0½K¾yÁn¾yÔ?¾y¿0½�¼nÉKÃ6¾M��¾yÁ4Å�Ç�¾yÃÊ 8 �6¾k¾yÁ4¾yÔ?¾y¿G½O¼nÃj¾yÀ�Án¼��X¾yÉ
À�;=Å�¼n¿0½Ö¼n¿G½=ÅI½$Æ�Å�Å�ÈA½W�jÅ�Ï�Å�¿jÀ�ÁNÇ+À�¿6¾yÁnÉ�½W�jÀa½RÕ�Å�È²ÔäÀ	Ò:È²ÎjÒX¼4ÕØÅ�È²ÔêÉ=¾yÒ:½A¼4Å�¿ÊÖëRÁnÁ.½W�6¾)ÆZ¾M�ÌÇ�ÁnÀa½=¾yÉ
ÕØÈAÅ�Ôê½W�6¾UÒ:Å�ÁnÎjÔC¿i½W�jÀa½Ö½W�6¾O;-Å�¼n¿G½�¼ÄÉOÇ+ÀaÈ²½�Å�Õ�ËØ½W�j¾)À�ÉAÉAÅEÒX¼nÀa½=¾yÃ�Ò:Å�ÁÄÎjÔC¿�ÑKÀaÈA¾)Ò:Å�Ô|�+¼n¿j¾yÃY¼n¿G½=Å
À"É²¼n¿6Ï�Á4¾)Ç+À�¿6¾yÁ�À�¿jÃ�À�ÁnÁN½W�6¾Uì+À�¿jÏ�¾?Ç+ÁnÀa½=¾yÉÖÕØÈAÅ�Ôä½W�6¾?À�ÉAÉ=Å2ÒX¼nÀa½=¾yÃdÒ:Å�ÁnÎ+ÔC¿�ÀaÈA¾CÒ:Å�Ô���¼n¿6¾yÃÌ½=Å
ÕØÅ�È²ÔíÀ�¿�Å�ÈA½W�6Å�Ï�Å�¿jÀ�ÁZÇ+À�¿j¾yÁ�ÊÌë�Ç+ÀaÈA½)ÕØÈAÅ�Ôµ½W�j¾	¿6Å2Ã6¾	Á4ÅEÒXÀa½=¾yÃ�Àa½)½W�6¾"Ò:¾y¿G½=¾XÈ?Å�ÕK½W�6¾@;-Å�¼n¿G½Mî
½W�j¾@;=Å�¼n¿G½<¾yÁn¾yÔ?¾y¿0½?Ò:Å�¿jÉ²¼nÉ=½AÉ)Å�ÕR>ÌÀa½=½AÀ�Ò*�+Ô?¾y¿0½×Ç�Å�¼Ä¿0½AÉUÀa½U½W�6¾"ÔC¼nÃ25�Ç�Å�¼n¿G½AÉ�Å�Õ�¾yÀ�Ò*��ÉA¼ÄÃ6¾IÅ�Õ
½W�j¾@½�ÆZÅ	Ç+À�¿6¾yÁnÉXÊ9æ^½�¼nÉOÀa½�½W�6¾yÉA¾<Àa½=½AÀ�Ò*�+Ô?¾y¿0½ÖÇ�Å�¼n¿G½AÉK½W�jÀa½.��¾yÀ�ÔCÉOÀ�¿jÃYÒ:Å�ÁnÎjÔC¿+ÉOÒ:Å�¿j¿6¾yÒ:½�½=Å
½W�j¾Ö;-Å�¼Ä¿0½XÊ 8 �j¾?¾y¿jÃ�Ô?Å�Ô?¾y¿G½AÉ@À�¿jÃ�ÉW�6¾yÀaÈ²ÉkÕØÈAÅ�Ôä½W�6¾���¾yÀ�Ô×É�À�¿jÃ�Ò:Å�ÁnÎjÔ×¿jÉkÒXÀ�ÎjÉ=¾×ÀiÉ=½AÀa½=¾
Å�Õ�ÉW�6¾yÀaÈk¼n¿[¾yÀ�Ò$��Å�Õ&½W�6¾)½�ÆZÅ�Ç+À�¿6¾yÁnÉRÀ�¿jÃY½W�6¾<Ç�À�¿6¾yÁnÉRÒXÀ�¿YÂ2¼4¾yÁnÃY¼n¿ÌÉW�6¾yÀaÈyÊ 8 Æ�Åê�GÂEÉ=½=¾XÈ²¾X½A¼nÒ
É*�6¾yÀaÈKÉ=½=ÈA¾yÉAÉ=5�É=½=È²À�¼n¿�Ô?Å2Ã6¾yÁnÉkË��+¼nÁÄ¼n¿6¾yÀaÈ�À�¿+Ã"Án¼n¿6¾yÀaÈ=5VëEÎjÀ�Ã6ÈÓÀa½A¼nÒwÑ�ÀaÈA¾kÎjÉA¾yÃI½=ÅCÒ$�jÀaÈ²À�Ò:½=¾XÈ²¼h�X¾�½W�6¾
Ô×Àa½=¾XÈ²¼nÀ�Á���¾�jÀ��E¼4Å�ÈOÅ�Õc½W�6¾@Ç+À�¿6¾yÁL�XÅ�¿6¾yÉXÊ

î6ÊOëéÒ:Å�Ô?ÇjÈA¾�6¾y¿+ÉA¼���¾�½W�6È²¾X¾:5�Ãj¼nÔ?¾y¿jÉ²¼4Å�¿jÀ�Á��+Î+¼nÁnÃj¼n¿jÏUÀ�¿+À�Á4ÂEÉ²¼nÉKÇjÈ²Å�Ï�È²À�Ô î�J�ï�ëRðYñ�ÚaßSî¼nÉRÃ6¾M��¾yÁT5
Å�Ç�¾yÃá¼Ä¿jÒ:Å�ÈAÇ�Å�È²Àa½A¼n¿6Ï�À�ÁnÁÖ½W�j¾d¾yÁ4¾yÔ?¾y¿G½AÉ[Ã6¾yÉAÒ:ÈÓ¼���¾yÃ�Àe��Å3��¾�Ê 8 �j¾�ÇjÈAÅ�Ï�È²À�Ôò¼ÄÉ"ÒXÀaÇ+Àe�+Á4¾dÅ�Õ
Ç�¾XÈAÕØÅ�È²ÔC¼Ä¿6Ï<¿6Å�¿+Án¼n¿6¾yÀaÈ�½A¼nÔ?¾:5V�j¼nÉA½=Å�ÈAÂ×À�¿jÀ�Á4Â2ÉA¼nÉyÊ�óR¾XÅ�ÔC¾X½=È²¼nÒk¿6Å�¿jÁÄ¼n¿6¾yÀaÈ²¼4½$Â?¼nÉ9¼n¿jÒXÁnÎjÃj¾yÃ×¼n¿I½W�6¾
ÕØÅ�È²Ô)ÎjÁnÀa½A¼4Å�¿i½W�6ÈAÅ�Î6Ïµ�ÌÀ�¿ÌÎ6ÇÃjÀa½=¾yÃiôcÀaÏ�È²À�¿6Ï�¼nÀ�¿ÌÉAÒ*�j¾yÔ?¾<½W�+Àa½�Î6ÇÃjÀa½=¾yÉ�½W�6¾<Ò:ÅEÅ�È²Ãj¼Ä¿jÀa½=¾yÉOÅ�Õ
À�ÁÄÁG½W�j¾9¿jÅEÃ6¾yÉNÀ�¿jÃ?Àa½=½AÀ�Ò$�jÔ?¾y¿G½&Ç�Å�¼n¿0½AÉNÀa½�¾M��¾XÈAÂUÉ=½AÀaÏ�¾SÅ�Õ+½W�6¾SÀ�¿jÀ�ÁnÂEÉA¼ÄÉ�ÇjÈ²ÅEÒ:¾yÉAÉyÊcæ-¿)½W�j¼nÉcÆZÀwÂKî
}�~×�õ¾:M�¾yÒ:½AÉ�ÀaÈA¾�À�Î6½=Å�ÔCÀa½A¼nÒXÀ�ÁnÁnÂ)¼n¿+ÒXÁnÎjÃ6¾yÃÊcJ6Å�Î6È=5�¿6Å2Ã6¾yÃ?¾yÁÄÀ�É=½A¼nÒ9Ç+ÁnÀ�¿j¾:5�É=½=ÈA¾yÉAÉ�¾yÁn¾yÔ?¾y¿0½AÉ�ÀaÈA¾
Î+É=¾yÃ�½=ÅdÔ?Å2Ã6¾yÁZìjÅGÅ�ÈCÉ²ÁnÀe�+ÉU½W�jÀa½CÀ�Ò:½CÀ�ÉCÃ+¼nÀaÇ��6È²ÀaÏ�Ô×É)Ò:Å�¿+É=½=È²À�¼n¿j¼Ä¿6ÏY½W�j¾�ÁÄÀa½=¾XÈ²À�ÁSÕØÅ�È²Ò:¾"ÈA¾:5
É²¼nÉ=½A¼n¿6Ï�ÕØÈ²À�Ô?¾yÉC½=ÅoÀ�Ò:½×À�É×Å�¿6¾YÎj¿+¼4½XÊ 8 �6¾"ÇjÈ²Å�Ï�È²À�Ô�Î6½A¼ÄÁn¼��X¾yÉ?À�Ï�Á4ÅK��À�ÁKHO¾XÆO½=Å�¿25�ïOÀaÇ��+É=Å�¿
¼n½=¾XÈ²Àa½A¼���¾�ÉAÒ$�6¾yÔ?¾k½=ÅCÔCÀaÈ²Ò$�[À�Á4Å�¿6Ï?À?¿6Å�¿+Án¼n¿6¾yÀaÈZÇ+Àa½W�"Ãj¼nÒ:½AÀa½=¾yÃê�EÂIÔ×Àa½=¾XÈ²¼nÀ�ÁÀ�¿jÃ�Ï�¾XÅ�Ô?¾X½=ÈÓ¼nÒ
¿jÅ�¿jÁn¼n¿6¾yÀaÈÓ¼4½�ÂC½=ÅCÀaÈ²È²¼���¾kÀa½S½W�6¾Ö½=È²Î6¾kÉ=Å�ÁnÎj½A¼4Å�¿Ê�ñ8ëEÎj¼nÁn¼h�jÈ²¼nÎjÔ ¼ÄÉSÔCÀ�¼n¿G½AÀ�¼n¿6¾yÃ�Àa½S½W�6¾�¿6Å2Ã6¾yÉ9Àa½
¾yÀ�Ò$�YÉA½AÀaÏ�¾@Å�ÕN½W�6¾@¼4½=¾XÈ²Àa½A¼nÅ�¿"ÇjÈAÅ2Ò:¾yÉAÉMî6ÆO¼n½W�j¼n¿�À?É=Ç�¾yÒX¼43j¾yÃ�ÕØÅ�È²Ò:¾�½=Å�Á4¾XÈÓÀ�¿jÒ:¾�Ê



ÙwÐ 7
`EÊOJjÅ�Î6ÈS¼4ÈAÈA¾XÏ�ÎjÁÄÀaÈ�Ù��5�É=½=Å�ÈAÂ	Ô?Å�Ô?¾y¿G½�ÕØÈ²À�Ô?¾.�+Îj¼nÁÄÃj¼n¿6Ï�É©�jÀ���¾.��¾X¾y¿	Ã6¾yÉA¼4Ï�¿j¾yÃ×ÎjÉA¼Ä¿6Ï�½W�6¾ÖÒXÎ6ÈAÈA¾y¿G½

��Îj¼nÁnÃj¼Ä¿6Ï<Ò:Å2Ã6¾IË PRL Í���Ð[BÛÚ�ÚxÜØÑÓÊ L Îj¼nÁnÃ+¼n¿6ÏIÙ@¼nÉKÀCÃjÎ+Ô��65���¾yÁnÁ�ÉW�+ÀaÇ�¾yÃ�È²¾yÉA¼nÃ6¾y¿G½A¼nÀ�Á�½=ÅwÆZ¾XÈRÆO¼4½W�
½$Æ�Å�È²¾X¾y¿0½=È²À�¿G½[Ò:Å�È²¿6¾XÈÓÉXÊ L Îj¼nÁnÃj¼Ä¿6Ï � ¼nÉ	À�¿�ô5�ÉW�jÀaÇ�¾yÃ'Å�W×Ò:¾�½=ÅwÆZ¾XÈ[ÆO¼n½W�àÅ�¿6¾�ÈA¾X¾y¿G½=È²À�¿G½
Ò:Å�ÈÓ¿6¾XÈyÊ L Îj¼nÁnÃ+¼n¿6Ï@Ú)¼nÉZÀ<È²¾yÒ:½AÀ�¿6Ï�ÎjÁnÀaÈ9Å�W×Ò:¾Ö½=ÅwÆZ¾XÈSÆO¼4½W�I½=Å�È²ÉA¼nÅ�¿jÀ�Á�¼4ÈAÈA¾XÏ�ÎjÁÄÀaÈ²¼4½�Â�Ê 8 �6¾ÖÒ:¾y¿G½=¾XÈ
Å�ÕÔCÀ�É²É#¼nÉ�¿6¾yÀaÈ�½W�6¾OÒ:¾y¿G½=¾XÈ#Å�Õ�½W�6¾=��Îj¼nÁnÃj¼Ä¿6ÏOÆ}�+¼nÁ4¾Z½W�6¾OÒ:¾y¿G½=¾XÈ�Å�Õ�ÈA¾yÉA¼ÄÉ=½AÀ�¿jÒ:¾K¼nÉ&ÁnÅEÒXÀa½=¾yÃIÀyÆ9ÀyÂ
ÕØÈAÅ�Ôö½W�6¾@Ò:¾y¿G½=¾XÈ�Å�Õ�ÔCÀ�ÉAÉî+Ò:ÈA¾yÀa½A¼n¿6Ï	À?½=Å�È²ÉA¼nÅ�¿jÀ�Á¾yÒXÒ:¾y¿G½=È²¼nÒX¼4½$Â�Ê L Îj¼ÄÁnÃj¼n¿6Ï)îI¼ÄÉKÀ?ÈA¾yÒ:½AÀ�¿6Ï�Î+ÁnÀaÈ
Ô×¼TâE¾yÃ65�ÎjÉ=¾<ËD�6Å�½=¾yÁØl�Å�W×Ò:¾�Ñ#½=ÅwÆZ¾XÈî2Å�¿jÒ:¾RÀaÏ�À�¼Ä¿×ÆO¼n½W�?½=Å�È²ÉA¼4Å�¿+À�Á+¼4ÈAÈ²¾XÏ�ÎjÁnÀaÈ²¼4½$Â�Ê 8 �6¾OÇjÈ²¾yÉ=¾y¿jÒ:¾OÅ�Õ
À�¿�Àa½=È²¼nÎjÔ÷À�¿jÃd½W�6¾×`aø�ø b"b ÈA¾yÉA½=È²¼nÒ:½A¼4Å�¿�Å�¿�½W�j¾���¾yÀ�ÔµÃ6¾XÇj½W��Å�¿�½W�j¾CÀa½=È²¼nÎjÔäÕQÀ�Ò:¾CÅ�Õ9½W�6¾
��Îj¼nÁnÃj¼Ä¿6ÏIÒXÀ�ÎjÉA¾yÉ@À"½=Å�È²É²¼4Å�¿jÀ�Á�¾yÒXÒ:¾y¿G½=È²¼nÒX¼4½$Â�¼n¿�½W�6¾CÉ=½=ÈÓÎjÒ:½AÎ6ÈA¾�Ê L Îj¼ÄÁnÃj¼n¿6Ï�É � ëãÀ�¿jÃ�Úaë �jÀ���¾
½W�j¾iÉAÀ�Ô?¾"Ç+ÁÄÀ�¿jÉ?À�¿jÃ�¾yÁ4¾M�aÀa½A¼4Å�¿jÉCÀ�É��+Îj¼nÁÄÃj¼n¿6Ï�É � À�¿jÃàÚ�îZÈA¾yÉ=Ç�¾yÒ:½A¼���¾yÁ4ÂKîZ¾:â2Ò:¾XÇ+½C½W�jÀa½C½W�6¾XÂ
�+À��¾���¾X¾y¿IÃj¾yÉA¼4Ï�¿6¾yÃ	ÆO¼4½W�jÅ�Î6½�À�¿GÂIÁn¼ÄÔC¼4½AÉ���¾y¼n¿jÏ<¼nÔ?Ç�Å�É=¾yÃ×Å�¿	½W�6¾ÖÆO¼n¿jÃIÃ6È²¼4ÕØ½AÉXÊ 8 �EÎjÉMî0½W�j¾yÉ=¾
��Îj¼nÁnÃj¼Ä¿6Ï�É�ÀaÈ²¾�É=Å�Õ�½=¾XÈ�½W�jÀ�¿"½W�6¾��+À�É=¾��+Îj¼ÄÁnÃj¼n¿6Ï�Éî � À�¿jÃYÚEÊ

>EÊO_�ÎjÉW�6Å3��¾XÈRÀ�¿+À�Á4ÂEÉA¾yÉOÀaÈA¾<Ç�¾XÈ²Õ�Å�È²ÔC¾yÃ"Å�¿i¾yÀ�Ò$�ÌÅ�ÕN½W�j¾<ÉA¼Tâ �+Î+¼nÁnÃj¼n¿jÏ�É�À�¿jÃi½W�6¾y¼4ÈRÉ=½=ÈA¾y¿6Ï�½W�ÌÀ�¿jÃ
Ã+ÎjÒ:½A¼nÁn¼4½$Â�ÀaÈA¾ ëEÎjÀ�¿0½A¼n3j¾yÃÊ 8 �j¾XÈA¾	¼ÄÉ)Ò:Å�¿+ÉA¼nÃ6¾XÈ²Àe��Á4¾
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L
M�NPO1QPRPO1S�QPT U�V R�R�R R�V S�R�R R�V R�W�S R�V RJQPN LXM�TPO1S�Q�W
L
M�NPO1QPRPO�YZSZU U�V R�R�R R�V S�R�R R�V R�T�R R�V RJQPN L
Y�RPO�YJ[�R
L
M�NPO1QPRPO�YJR�W U�V R�R�R R�V S�R�R R�V R�S�S R�V RJQ�S L
Y�RPO+M�N�W
L
MJW\O1QPRPO�YJN�M R�V N�S�R R�V S�R�R R�V R�W�R R�V RJQPN LXM�MPO1S�U,S
L
MJW\O1QPRPO�Y+U$N R�V N�S�R R�V S�R�R R�V R�S�S R�V RJQPN LXM�TPO�YJM�N
L
M�TPO1QPRPO+M�T�N R�V N�R�R R�V S�R�R R�V R�S�R R�V RJQ�S LXM�MPO+M�[�W
L
MJS\O1Q\Y�O+N�MPY R�V N�R�R R�V T�R�R R�V]U,Q�R R�V RJSPR ^`_+a]b]cedf_+g
L
MJS\O1Q\Y�O+[JWPT R�V N�R�R R�V T�R�R R�V]U�U,R R�V RJSPR ^`_+a]b]cedf_+g
L
MJS\O1QPRPO1S�QPT R�V N�R�R R�V S�R�R R�V R�TJS R�V R�YJS LXM�MPO1S�U,S
L
MJS\O1QPRPO�Y+U�U R�V N�R�R R�V S�R�R R�V R�S�S R�V RJQPN LXM�MPO�YZQ\Y
L
MJS\O1QPRPO+M�[�T R�V N�R�R R�V S�R�R R�V R�S�R R�V RJQPN LXM�MPO+M�[�W
L
MJS\O1QPRPO+M�T�U R�V N�R�R R�V S�R�R R�V RPYZS R�V RJQPN LXM�MPO+MJS\Y
L
M�Y�O1QPRPO�YJN�R R�V [�S�R R�V S�R�R R�V R�T�R R�V R�YJS LXM�RPO1S�QPT
L
M�Y�O1QPRPO+MJQPT R�V [�S�R R�V S�R�R R�V RPYZS R�V RJQ�Q LXM�MPO+M�U$[
L
M�MPO1QPRPO1S�[�T R�V [�S�R R�V S�R�R R�V R�[�R R�V R�YJS LXM�MPO1S�T�W
L
M�MPO1QPRPO+M�M�[ R�V [�S�R R�V S�R�R R�V RPYZS R�V RJQ�S LXM�MPO+M�U$[
L
M�MPOhU$[PO1Q�N�U R�V [�S�R R�V YZSPR R�V RPYJR R�V RJQ�S LXM�MPO1Q�N�U
L
M�MPOhU$[PO1Q�W\Y R�V [�S�R R�V YZSPR R�V R�M�T R�V RJQ�S LXM�MPO1Q�T�M
L
MJQ\O1QPRPO+TJS\Y R�V [�R�R R�V S�R�R R�V]U$R�R R�V R�Y�R ^`_+a]b]cedf_+g
L
MJQ\O1QPRPO1S�M�M R�V [�R�R R�V S�R�R R�V R�W�S R�V R�Y�R LiQ�W\O1S�M�N
L
MJQ\O1QPRPO�YZQZU R�V [�R�R R�V S�R�R R�V R�T�R R�V RJQPN LXM�RPO�YJM�M
L
MJQ\O1QPRPO�Y+U�U R�V [�R�R R�V S�R�R R�V R�S�R R�V R�Y�R LXM�RPO+M�N�U
L
MJQ\O1QPRPO+M�Y�T R�V [�R�R R�V S�R�R R�V RPYZS R�V RJQPN LXM�RPO+MJS�W
L
MJQ\O1QPRPO+M�R�T R�V [�R�R R�V S�R�R R�V RPYJR R�V RJQ�S LXM�RPO+MJQPT
L
MJQ\OhU$TPO+M�R�M R�V [�R�R R�V YJR�R R�V R�S�R R�V RJQ�S LiQ�W\O+M�M�T
L
MJQ\OhU$[PO1Q�T�W R�V [�R�R R�V YZSPR R�V R�M�T R�V RJQ�S LXM�RPO1Q�T�U
L
MJQ\OhU$TPO1QPY�[ R�V [�R�R R�V YJR�R R�V R�M�T R�V RJQ�S LXM�RPO1Q�T�U
L
MJQ\OhU$TPO1Q�M�Q R�V [�R�R R�V YJR�R R�V R�MJQ R�V RJQ�S LXM�RPO1Q�M�S
L
M�RPO1QPRPO�YJM�T R�V W�S�R R�V S�R�R R�V R�T�R R�V R�M�T LiQ�W\O�Y�Y�[
L
M�RPO1QPRPO+MJQ\Y R�V W�S�R R�V S�R�R R�V RPYZS R�V RJQ�S LiQ�W\O+M�M�T
L
M�RPO1QPRPO1Q�N�N R�V W�S�R R�V S�R�R R�V RPYJR R�V RJQ�S LXM�RPO1Q�N�Q
L
M�RPOhU$TPO1Q�N�W R�V W�S�R R�V YJR�R R�V R�S�R R�V RJQ�S LiQ�W\O+M�R�W
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L
M�RPO1QPRPO1Q�[�N R�V W�S�R R�V S�R�R R�V RPYJR R�V RJQ�Q LXM�RPO1Q�N�Q
L
M�RPO1QPRPO1Q�WPN R�V W�S�R R�V S�R�R R�V R�M�T R�V RJQ�S LiQ�W\O+M�R�W
L
M�RPOhU$TPO1Q�M�U R�V W�S�R R�V YJR�R R�V R�M�T R�V RJQ�Q LXM�RPO1Q�U�U
LXQ�[PO1QPRPO+T�M�M R�V WPR�R R�V S�R�R R�V]U$R�R R�V R�Y�R ^`_+a]b]cedf_+g
LXQ�[PO1QPRPO�YJM�N R�V WPR�R R�V S�R�R R�V R�TJS R�V R�M�Q LiQ\Y�O�YZSPR
LXQ�[PO1QPRPO�YJM�R R�V WPR�R R�V S�R�R R�V R�TJS R�V RJQPN LiQ�W\O�YJR�W
LXQ�[PO1QPRPO�YJR�S R�V WPR�R R�V S�R�R R�V R�T�R R�V RJQPN LiQ�W\O�YJR�W
LXQ�[PO1QPRPO+M�N�R R�V WPR�R R�V S�R�R R�V R�S�S R�V R�M�Q LiQ\Y�O�YJR�[
LXQ�[PO1QPRPO+M�[�R R�V WPR�R R�V S�R�R R�V R�S�S R�V RJQPN LiQ�W\O+M�T�[
LXQ�[PO1QPRPO+MJSPT R�V WPR�R R�V S�R�R R�V R�S�R R�V RJQPN LiQ�W\O+M�T�[
LXQ�[PO1Q�Q\O+MJS\Y R�V WPR�R R�V S�SPR R�V RPYZS R�V RJQPN LiQ�W\O+M�T�[
LXQ�[POhU$[PO+M�U,W R�V WPR�R R�V YZSPR R�V RPYZS R�V R�M�Q LiQ�W\O+M�R�W
LXQ�[POhU$[PO+M�R�W R�V WPR�R R�V YZSPR R�V R�S�R R�V RJQ�Q LiQ�W\O+M�R�W
LXQ�[PO1QPRPO+M�R�T R�V WPR�R R�V S�R�R R�V RPYJR R�V RJQPN LiQ\Y�O+M�M�S
LXQ�[PO1QPRPO1Q�N�M R�V WPR�R R�V S�R�R R�V RPYJR R�V RJQ�S LiQ\Y�O+M�M�S
LXQ�[POhU$TPO1Q�[�U R�V WPR�R R�V YJR�R R�V R�S�R R�V RJQ�Q LiQ�W\O1Q�[�U
LXQ�[PO1QPRPO1Q�WPM R�V WPR�R R�V S�R�R R�V R�M�T R�V RJQ�S LiQ�W\O1Q�SP[
LXQ�[PO1QPRPO1Q�T�M R�V WPR�R R�V S�R�R R�V R�M�T R�V RJQ�Q LiQ�W\O1Q�SP[
LXQ�[POhU$[PO1QPY�Y R�V WPR�R R�V YZSPR R�V R�M�T R�V RJQ�Q LiQ�W\O1Q�M�S
LXQ�[POhU$TPOhU,N�N R�V WPR�R R�V YJR�R R�V R�MJQ R�V R�U$N LiQ�W\OhU,NPY
LXQ�[POhUjY�OhU\WZU R�V WPR�R R�V MJSPR R�V R�Q�N R�V R�U$N LiQ�W\OhU,T�U
LXQ�TPO1QPRPO+M�M�T R�V T�S�R R�V S�R�R R�V R�S�R R�V RJQ�S LiQ\Y�O+M�M�S
LXQ�TPO1QPRPO+M�U�U R�V T�S�R R�V S�R�R R�V RPYZS R�V RJQ�S LiQ\Y�O+M�R�T
LXQ�TPOhU$[PO+M�R�U R�V T�S�R R�V YZSPR R�V R�S�R R�V RJQ�Q LiQ\Y�O+M�R�T
LXQ�TPOhU$[PO1Q�[�W R�V T�S�R R�V YZSPR R�V RPYZS R�V RJQ�S LiQ\Y�O1Q�WPN
LXQ�TPO1QPRPO1Q�[�T R�V T�S�R R�V S�R�R R�V RPYJR R�V RJQ�S LiQ\Y�O1Q�WPN
LXQ�TPOhU$TPO1Q�[PY R�V T�S�R R�V YJR�R R�V R�S�R R�V RJQ�S LiQ\Y�O1Q�WPN
LXQ�TPO1QPRPO1Q�T�T R�V T�S�R R�V S�R�R R�V R�M�T R�V RJQ�S LiQ\Y�O1Q�WPN
LXQ�TPOhU$[PO1QPYJW R�V T�S�R R�V YZSPR R�V R�M�T R�V RJQ�S LiQ\Y�O1Q�SPR
LXQ�TPOhU$TPO1Q�U$N R�V T�S�R R�V YJR�R R�V R�M�T R�V RJQ�Q LiQ\Y�O1Q�QPN
LXQ�TPOhU$[PO1Q�U�U R�V T�S�R R�V YZSPR R�V R�MJQ R�V R�U$N LiQ\Y�O1Q�QPN
LXQ�TPOhU$TPO1Q�R�M R�V T�S�R R�V YJR�R R�V R�MJQ R�V RJQ�Q LiQ\Y�O1Q�R�W
LXQ�TPOhU$TPOhU,[�Q R�V T�S�R R�V YJR�R R�V R�Q�N R�V R�U$N LiQ\Y�OhU,N�Q
LXQ�TPOhUjY�OhU\W�W R�V T�S�R R�V MJSPR R�V R�MJQ R�V R�U$N LiQ\Y�OhU\WPT
LXQ�TPOhUjY�OhU$Y�M R�V T�S�R R�V MJSPR R�V R�Q�S R�V R�U$T LiQ\Y�OhU$Y�T
LXQ�TPOhU,Q\OhU,R�[ R�V T�S�R R�V M�R�R R�V R�Q�Q R�V R�U,Q LiQ\Y�OhU�U,W
LXQPY�O1Q\Y�O1S�N�R R�V T�R�R R�V T�R�R R�V R�[�R R�V R�M�T LkUjY�O+T�R�S
LXQPY�O1Q\Y�O1S�M�R R�V T�R�R R�V T�R�R R�V R�W�R R�V R�M�T LkUjY�O1S�SPR
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LXQPY�O1Q\Y�O�YZQPM R�V T�R�R R�V T�R�R R�V R�S�S R�V RJQPN LiQZUjO�YJR�[
LXQPY�O1QPRPO1Q�N�W R�V T�R�R R�V S�R�R R�V RPYZS R�V RJQ�Q LiQ\Y�O+M�R�T
LXQPY�O1QPRPO1Q�WZU R�V T�R�R R�V S�R�R R�V RPYJR R�V RJQ�Q LiQZUjO1Q�WPN
LXQPY�O1QPRPO1Q�T�R R�V T�R�R R�V S�R�R R�V R�M�T R�V RJQ�S LiQZUjO1Q�W�S
LXQPY�OhU$TPO1Q�S�W R�V T�R�R R�V YJR�R R�V RPYZS R�V RJQ�S LiQ\Y�O1Q�SPR
LXQPY�OhU$[PO1Q�SPR R�V T�R�R R�V YZSPR R�V RPYJR R�V RJQ�Q LiQZUjO1QPY�[
LXQPY�OhU$TPO1QPY�N R�V T�R�R R�V YJR�R R�V RPYZS R�V RJQ�Q LiQZUjO1QPY�[
LXQPY�OhU$[PO1QPY�U R�V T�R�R R�V YZSPR R�V R�M�T R�V RJQ�S LiQZUjO1QPY�[
LXQPY�OhU$[PO1Q�M�Q R�V T�R�R R�V YZSPR R�V R�M�T R�V RJQ�Q LiQZUjO1QPY�[
LXQPY�OhU$[PO1Q�QPM R�V T�R�R R�V YZSPR R�V R�MJQ R�V RJQ�S LiQZUjO1Q�QPM
LXQPY�OhU$TPO1Q�U$M R�V T�R�R R�V YJR�R R�V R�M�T R�V RJQ�Q LiQZUjO1Q�QPM
LXQPY�OhU$[PO1Q�R�T R�V T�R�R R�V YZSPR R�V R�MJQ R�V R�U$N LiQZUjO1Q�QPM
LXQPY�OhU$TPO1Q�R�S R�V T�R�R R�V YJR�R R�V R�M�T R�V R�U$N LiQ\Y�O1Q�R�W
LXQPY�OhU$TPOhU,[�N R�V T�R�R R�V YJR�R R�V R�MJQ R�V R�U$N LiQZUjO1Q�R�U
LXQPY�OhU$TPOhU\W�W R�V T�R�R R�V YJR�R R�V R�Q�N R�V R�U$N LiQ\Y�OhU,T�Q
LXQPY�OhUjY�OhU\W�Q R�V T�R�R R�V MJSPR R�V R�MJQ R�V R�U$N LiQ\Y�OhU,T�Q
LXQPY�OhUjY�OhU,T�U R�V T�R�R R�V MJSPR R�V R�Q�N R�V R�U$N LiQZUjOhU,T�T
LXQ�Q\O1Q�Q\O�YZS�W R�V S�S�R R�V S�SPR R�V R�TJS R�V R�M�T LkUjY�O�YZS�S
LXQ�Q\O1Q�Q\O+M�N�M R�V S�S�R R�V S�SPR R�V R�S�S R�V R�M�Q LkUjY�O+M�N�[
LXQ�Q\O1Q�Q\O+M�Y�N R�V S�S�R R�V S�SPR R�V R�S�R R�V RJQ�S LiQZUjO+M�M�M
LXQ�Q\O1Q�Q\O1Q�NPY R�V S�S�R R�V S�SPR R�V RPYJR R�V RJQ�S LiQZUjO+M�R�R
LXQ�Q\O1QPRPO1Q�SPM R�V S�S�R R�V S�R�R R�V R�M�T R�V RJQ�S LiQZUjO1QPY�[
LXQ�Q\OhU$[PO1Q�M�W R�V S�S�R R�V YZSPR R�V RPYJR R�V R�U$N LiQZUjO1QPY�[
LXQ�Q\OhU$[PO1Q�MPY R�V S�S�R R�V YZSPR R�V R�M�T R�V RJQ�S LiQZUjO1Q�QPM
LXQ�Q\OhU$[PO1Q�U$N R�V S�S�R R�V YZSPR R�V R�M�T R�V R�U$N LiQZUjO1Q�QPM
LXQ�Q\OhU$TPO1Q�QPM R�V S�S�R R�V YJR�R R�V RPYJR R�V RJQ�Q LiQZUjO1Q�QPM
LXQ�Q\OhU$TPO1Q�U$T R�V S�S�R R�V YJR�R R�V RPYJR R�V R�U$N LiQZUjO1Q�QPM
LXQ�Q\OhU$TPO1Q�R�R R�V S�S�R R�V YJR�R R�V R�M�T R�V R�U$N LiQZUjO1Q�R�U
LXQ�Q\OhU$TPOhU,[PY R�V S�S�R R�V YJR�R R�V R�MJQ R�V R�U$N LiQZUjOhU,[�Q
LXQ�Q\OhU$TPOhU\W�Q R�V S�S�R R�V YJR�R R�V R�Q�N R�V R�U$N LiQZUjOhU,T�T
LXQ�Q\OhUjY�OhU\SPT R�V S�S�R R�V MJSPR R�V R�Q�N R�V R�U$N LiQZUjOhU$YJW
LXQ�Q\OhU,Q\OhU\SPR R�V S�S�R R�V M�R�R R�V R�MJQ R�V R�U$N LiQZUjOhU$YJW
LXQ�RPO1QPRPO+M�[�N R�V SPR�R R�V S�R�R R�V R�T�R R�V R�M�T LkUjY�O+MJWPR
LXQ�RPO1QPRPO+M�[�U R�V SPR�R R�V S�R�R R�V R�T�R R�V R�M�Q LkUjY�O+MJWPR
LXQ�RPO1QPRPO+M�TPY R�V SPR�R R�V S�R�R R�V R�S�S R�V R�M�T LiQZUjO+M�TPY
LXQ�RPO1QPRPO+MJSPT R�V SPR�R R�V S�R�R R�V R�S�S R�V R�M�Q LkUjY�O+M�N�[
LXQ�RPO1QPRPO+MJQ\Y R�V SPR�R R�V S�R�R R�V RPYZS R�V R�Y�R LkUjY�O+M�U�U
LXQ�RPO1QPRPO+M�R�W R�V SPR�R R�V S�R�R R�V RPYZS R�V R�M�Q LkUjY�O+M�U�U
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LXQ�RPO1QPRPO1Q�[�S R�V SPR�R R�V S�R�R R�V RPYZS R�V RJQ�Q LkU$[PO1Q�[�M
LXQ�RPO1QPRPO1Q�T�T R�V SPR�R R�V S�R�R R�V RPYJR R�V RJQ�S LkU$[PO1Q�SP[
LXQ�RPOhU$TPO1Q�R�Q R�V SPR�R R�V YJR�R R�V R�M�T R�V RJQ�Q LkU$[POhU,N�Q
LXQ�RPOhU$[POhU,N�T R�V SPR�R R�V YZSPR R�V R�MJQ R�V R�U$N LkU$[PO1Q�U�U
LXQ�RPOhU$TPOhU,N�S R�V SPR�R R�V YJR�R R�V R�M�T R�V R�U$N LkU$[POhU,N�Q
LXQ�RPOhU$TPOhU,[�[ R�V SPR�R R�V YJR�R R�V R�M�T R�V R�U$T LkU$[POhU,N�Q
LXQ�RPOhU$TPOhU\W�Q R�V SPR�R R�V YJR�R R�V R�MJQ R�V R�U$T LkU$[POhU\W�S
LXQ�RPOhU$TPOhU,T�W R�V SPR�R R�V YJR�R R�V R�Q�N R�V R�U$N LkU$[POhU\W�S
LXQ�RPOhU,Q\OhU,TPY R�V SPR�R R�V M�R�R R�V R�M�T R�V RJQ�Q LkU$[POhU\SP[
LXQ�RPOhUjY�OhU\S�S R�V SPR�R R�V MJSPR R�V R�MJQ R�V R�U$T LkU$[POhU\SP[
LXQ�RPOhUjY�OhU$Y�Y R�V SPR�R R�V MJSPR R�V R�Q�N R�V R�U$T LkU$[POhU$Y�M
LXQ�RPOhUjY�OhU,M�R R�V SPR�R R�V MJSPR R�V R�Q�S R�V R�U$T LiQZUjOhU\Q�Q
LiQ�R\O U,Q\O+N�[ R�V SPR�R R�V M�R�R R�V R�Q�Q R�V R�U,Q LXQ�UjO+N�M
L>U,[POhU$[PO1Q�N�U R�V YJS�R R�V YZSPR R�V R�S�R R�V RJQPN LkU$[PO1Q�[�M
L>U,[POhU$[PO1Q�W\Y R�V YJS�R R�V YZSPR R�V RPYZS R�V R�M�Q LkUjY�O+M�U�U
L>U,[POhU$[PO1QPYJW R�V YJS�R R�V YZSPR R�V RPYJR R�V RJQPN LkUjY�O1Q�S�W
L>U,[POhU$[PO1Q�U,S R�V YJS�R R�V YZSPR R�V R�M�T R�V RJQ�Q LkU$[PO1Q�U�U
L>U,[POhU$TPOhU\W\Y R�V YJS�R R�V YJR�R R�V R�MJQ R�V R�U$N LkU$[POhU\SP[
L>U,[POhU$TPOhU,T�Q R�V YJS�R R�V YJR�R R�V R�Q�N R�V R�U$N LkU$[POhU$Y�M
L>U,[POhU,Q\OhU\S�Q R�V YJS�R R�V M�R�R R�V R�M�T R�V R�U$N LkU$[POhU$Y�M
L>U,[POhUjY�OhU$Y�R R�V YJS�R R�V MJSPR R�V R�Q�N R�V R�U$T LkU$[POhU,M�R
L>U,[POhU,Q\OhU$Y�R R�V YJS�R R�V M�R�R R�V R�MJQ R�V R�U$N LkU$[POhU,M�R
L>U,[POhU,Q\OhU,M�U R�V YJS�R R�V M�R�R R�V R�Q�N R�V R�U$N LkU$[POhU�U$N
L>U,TPOhU$TPO1Q�[�U R�V Y�R�R R�V YJR�R R�V R�S�S R�V R�M�Q LkUjY�O1Q�[�M
L>U,TPOhU$TPO1QPY�N R�V Y�R�R R�V YJR�R R�V RPYZS R�V R�M�T LkUjY�O1Q�S�W
L>U,TPOhU$TPO1Q�U�U R�V Y�R�R R�V YJR�R R�V RPYJR R�V RJQ�S LkUjY�O1Q�U�U
L>U,TPOhU$TPOhU,N�S R�V Y�R�R R�V YJR�R R�V R�M�T R�V RJQ�S LkUjY�OhU,N�M
L>U,TPOhU$TPOhU,N�R R�V Y�R�R R�V YJR�R R�V R�M�T R�V RJQ�Q LkUjY�OhU,N�M
L>U,TPOhU$TPOhU\W\Y R�V Y�R�R R�V YJR�R R�V R�MJQ R�V RJQ�Q LkUjY�OhU\WPT
L>U,TPOhU$TPOhU,T�N R�V Y�R�R R�V YJR�R R�V R�MJQ R�V R�U$N LkUjY�OhU\WPT
L>U,TPOhU,Q\OhU�UjY R�V Y�R�R R�V M�R�R R�V R�Q�S R�V R�U$N LkU$[POhU�U$N
L>U,TPOhU,Q\OhU,R�N R�V Y�R�R R�V M�R�R R�V R�Q�S R�V R�U$T LkU$TPOhU,R�R
LkU,T\O U,Q\O+NJQ R�V Y�R�R R�V M�R�R R�V R�Q�Q R�V R�U,Q L>U,TPO+[�N
L>U$Y�OhUjY�OhU\W�S R�V M�S�R R�V MJSPR R�V R�M�T R�V RJQPN LkU,Q\OhU\WPR
L>U$Y�OhUjY�OhU,T�S R�V M�S�R R�V MJSPR R�V R�M�T R�V RJQ�Q LkUjY�OhU\SPN
L>U$Y�OhUjY�OhU\SPT R�V M�S�R R�V MJSPR R�V R�MJQ R�V RJQ�S LkU,Q\OhU\S�Q
L>U$Y�OhUjY�OhU\SZU R�V M�S�R R�V MJSPR R�V R�MJQ R�V RJQ�Q LkU,Q\OhU\S�Q
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L>U$Y�OhUjY�OhU,M�T R�V M�S�R R�V MJSPR R�V R�Q�N R�V R�U$N LkUjY�OhU,M�Q
L>U\Q\OhU,Q\OhU$Y�Y R�V M�R�R R�V M�R�R R�V R�M�T R�V RJQ�S LkU,Q\OhU,M�T
L>U\Q\OhU,Q\OhU$Y�R R�V M�R�R R�V M�R�R R�V R�M�T R�V RJQ�Q LkU,Q\OhU,M�T
L>U\Q\OhU,Q\OhU\Q�S R�V M�R�R R�V M�R�R R�V R�MJQ R�V R�U$N LkU,Q\OhU\QPR
L>U\Q\OhU,Q\OhU\QPR R�V M�R�R R�V M�R�R R�V R�Q�N R�V RJQ�Q LkU,Q\OhU\QPR
L>U\Q\OhU,Q\OhU,RPY R�V M�R�R R�V M�R�R R�V R�Q�S R�V R�U$N LkU$RPOhU�U,Q
L>U\Q\OhU,Q\OhU,R�R R�V M�R�R R�V M�R�R R�V R�Q�S R�V R�U$T L>U\Q\O+N�T
LkU\Q,O U,Q\O+NJS R�V M�R�R R�V M�R�R R�V R�Q�Q R�V R�U$N LkU$RPOhU,R�R
^lM�Q\O+MJQ,O1[�TJS R�V [�R�R R�V [�R�R R�V R�S�S R�V RJS�S ^`_+a]b]cedf_+g
^lM�RPO+M�R\OmWPM�N R�V W�S�R R�V W�SPR R�V R�S�R R�V RJSPR ^`_+a]b]cedf_+g
^nQ�[\O1Q�[POhU�U\S�[ R�V WPR�R R�V W�R�R R�V R�N�R R�V R�N�R ^`_+a]b]cedf_+g
^nQ�[\O1Q�[POhU�U,R�M R�V WPR�R R�V W�R�R R�V R�[JS R�V R�[�S ^`_+a]b]cedf_+g
^nQP[PO1Q�[\O1[�W�U R�V WPR�R R�V W�R�R R�V R�TJS R�V R�T�S ^`_+a]b]cedf_+g
^nQP[PO1Q�[\OmW\YJN R�V WPR�R R�V W�R�R R�V R�S�S R�V RJS�S ^`_+a]b]cedf_+g
^nQP[PO1Q�[\O1T�Q�Q R�V WPR�R R�V W�R�R R�V RPYZS R�V R�YJS ^`_+a]b]cedf_+g
^nQPTPO1Q�T\O1[�RJQ R�V T�S�R R�V TJSPR R�V R�TJS R�V R�T�S ^`_+a]b]cedf_+g
^nQPTPO1Q�T\OmW\YZW R�V T�S�R R�V TJSPR R�V R�T�R R�V R�T�R ^`_+a]b]cedf_+g
^nQPTPO1Q�T\O1T�N�R R�V T�S�R R�V TJSPR R�V R�S�S R�V RJS�S ^`_+a]b]cedf_+g
^nQPTPO1Q�T\O1T�M�M R�V T�S�R R�V TJSPR R�V R�S�R R�V RJSPR ^`_+a]b]cedf_+g
^nQPTPO1Q�T\OmS�WPY R�V T�S�R R�V TJSPR R�V RPYZS R�V R�YJS ^`_+a]b]cedf_+g
^nQ\Y�O1QPYPO1T�MJQ R�V T�R�R R�V T�R�R R�V R�S�S R�V RJS�S ^`_+a]b]cedf_+g
^nQ\Y�O1QPYPOmSP[�R R�V T�R�R R�V T�R�R R�V R�S�R R�V RJSPR ^`_+a]b]cedf_+g
^nQ\Y�O1QPYPOmS�Q�W R�V T�R�R R�V T�R�R R�V RPYZS R�V R�YJS ^`_+a]b]cedf_+g
^nQ\Y�O1QPYPO+YJW�M R�V T�R�R R�V T�R�R R�V RPYJR R�V R�Y�R ^`_+a]b]cedf_+g
^nQ�Q\O1Q�Q,O+YJW�N R�V S�S�R R�V S�SPR R�V RPYZS R�V R�YJS ^`_+a]b]cedf_+g
^nQ�Q\O1Q�Q,O+YJS�S R�V S�S�R R�V S�SPR R�V RPYZS R�V R�Y�R ^`_+a]b]cedf_+g
^nQ�Q\O1Q�Q,O+Y�M�R R�V S�S�R R�V S�SPR R�V RPYJR R�V R�Y�R ^`_+a]b]cedf_+g
^nQPRPO1Q�R\O1M�[�[ R�V SPR�R R�V S�R�R R�V RPYJR R�V R�Y�R ^`_+a]b]cedf_+g
^nQPRPO1Q�R\O1M�T�T R�V SPR�R R�V S�R�R R�V RPYJR R�V R�M�S ^`_+a]b]cedf_+g
^nQPRPO1Q�R\O1M�S�Q R�V SPR�R R�V S�R�R R�V R�M�T R�V R�M�T ^`_+a]b]cedf_+g
^nQPRPO1Q�R\O1MPYJ[ R�V SPR�R R�V S�R�R R�V R�M�T R�V R�M�S ^`_+a]b]cedf_+g
^KU$[POhU,[\O1MPYJT R�V YJS�R R�V YZSPR R�V RPYJR R�V R�Y�R ^`_+a]b]cedf_+g
^KU$[POhU,[\OmQP[JQ R�V YJS�R R�V YZSPR R�V R�MJQ R�V R�M�Q ^`_+a]b]cedf_+g
^KU$[POhU,[\OmQ�S�[ R�V YJS�R R�V YZSPR R�V R�Q�N R�V RJQPN ^`_+a]b]cedf_+g
^KU$TPOhU,T\OmQ�W�T R�V Y�R�R R�V YJR�R R�V R�M�T R�V R�M�T ^`_+a]b]cedf_+g
^KU$TPOhU,T\OmQ\YJ[ R�V Y�R�R R�V YJR�R R�V R�MJQ R�V R�M�Q ^`_+a]b]cedf_+g
^KU$TPOhU,T\OmQ�Q�W R�V Y�R�R R�V YJR�R R�V R�Q�N R�V RJQPN ^`_+a]b]cedf_+g
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^KUjY�OhU$YPO U$N�T R�V M�S�R R�V MJSPR R�V R�Q�N R�V RJQPN ^`_+a]b]cedf_+g
^KUjY�OhU$YPO U,W�U R�V M�S�R R�V MJSPR R�V R�Q�S R�V RJQ�S ^`_+a]b]cedf_+g
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21 3 4

67 5 4

Level 1F El. 0.00 (m)

4.40 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

5.70 (m)

3.10 (m)

Level 2F El. 4.40 (m)

Level 3F El. 8.00 (m)

Level 4F El. 11.60 (m)

Level 5F El. 15.20 (m)

Level 6F El. 18.80 (m)

Level 7F El. 22.40 (m)

Level 8F El. 26.00 (m)

Level 9F El. 29.60 (m)

Level 10F El. 33.20 (m)

Level 11F El. 36.80 (m)

Level 12F El. 40.40 (m)

Level 13F El. 44.00 (m)

Level 14F El. 47.60 (m)

Level 16F El. 54.80 (m)

Level LMF El. 62.00 (m)

Level UMF El. 67.70 (m)

Level 17F El. 58.40 (m)

Level 15F El. 51.20 (m)

11.00 (m) 10.00 (m)10.00 (m)

B28x28x1103

B28x28x1103

B26x26x802

B26x26x802

B26x26x802

B24x24x632

B24x24x632

B24x24x632

B24x24x632

B24x24x632

Level ROOF El. 70.80 (m)

B26x26x802

B22x22x479

B22x22x479

B22x22x479

B22x22x479

B20x20x348

B20x20x348

B20x20x348

W33x20x586 B28x28x871W33x20x586

W33x20x586

W32x20x411

W32x20x411

W32x20x411

W32x20x411

W28x18x317

W28x18x317B24x24x632

W28x18x317

W28x18x317

W28x18x317

W28x18x317

W24x18x250

W24x18x250

W24x18x250

W24x18x250

W20x16x195

W20x16x195

W20x16x195

W33x20x586

W32x20x411

W32x20x411

W32x20x411

W32x20x411

W28x18x317

W28x18x317

W28x18x317

W28x18x317

W28x18x317

W28x18x317

W24x18x250

W24x18x250

W24x18x250

W24x18x250

W20x16x195

W20x16x195

W20x16x195

B28x28x871

B26x26x690

B26x26x690

B26x26x690

B24x24x527

B26x26x690

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B20x20x348

B20x20x348

B20x20x348

W28x20x293

W28x20x293 W28x20x293

W28x20x293

W26x20x266

W26x20x266

W26x20x266

W26x20x266

W24x20x260

W26x20x266

W26x20x266

W26x20x266

W26x20x266

W24x20x260

W24x20x260

W24x20x260

W24x20x260

W24x20x260

W20x18x196

W24x20x260

W24x20x260

W24x20x260

W24x20x260

W24x20x260

W24x20x260

W20x18x196

W20x18x196

W20x18x196

W20x18x196

W20x16x167

W20x18x196

W20x18x196

W20x18x196

W20x16x167

W20x16x167

W20x16x167

W20x16x167

W20x16x167

FRAMES 1 (ALONG GRID F) AND

4 (ALONG GRID A): ELEVATION

LEGEND:  W − Wide−flange section
B − Box section

Section Designation:  Depth (in) x Width (in) x Weight (lb/ft)

t�¼4Ï�Î6È²¾<ÍRÊnÙaÝAt6È²À�ÔC¾yÉ@Ù+�õîIñ#Á4¾à�aÀa½A¼4Å�¿Ývu9Îj¼nÁÄÃj¼n¿6Ï	Ù



ÙÚð�Ð

6 754

2 134

Level 1F El. 0.00 (m)

4.40 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

5.70 (m)

3.10 (m)

Level 2F El. 4.40 (m)

Level 3F El. 8.00 (m)

Level 4F El. 11.60 (m)

Level 5F El. 15.20 (m)

Level 6F El. 18.80 (m)

Level 7F El. 22.40 (m)

Level 8F El. 26.00 (m)

Level 9F El. 29.60 (m)

Level 10F El. 33.20 (m)

Level 11F El. 36.80 (m)

Level 12F El. 40.40 (m)

Level 13F El. 44.00 (m)

Level 14F El. 47.60 (m)

Level 16F El. 54.80 (m)

Level LMF El. 62.00 (m)

Level UMF El. 67.70 (m)

Level 17F El. 58.40 (m)

Level 15F El. 51.20 (m)

Level ROOF El. 70.80 (m)

FRAMES 2 (ALONG GRID D) AND

3 (ALONG GRID C): ELEVATION

LEGEND:  W − Wide−flange section
B − Box section

Section Designation:  Depth (in) x Width (in) x Weight (lb/ft)

11.00 (m)10.00 (m) 10.00 (m)

W28x20x293

W28x20x293W28x20x293

W28x20x293

W26x18x247

W20x18x196W20x18x196

W20x18x196

W20x18x196

W20x18x196

W20x16x167

W20x18x196

W20x18x196

W20x18x196

W20x16x167

W20x16x167

W20x16x167

W20x16x167

B28x28x1158

B26x26x747

B28x28x871

B26x26x690

B26x26x690

B26x26x690

B26x26x690

B24x24x580

B24x24x580

B24x24x580

B24x24x580

B24x24x580

B24x24x580

B22x22x455

B22x22x455

B22x22x455

B22x22x455

B20x20x366

B20x20x366

B20x20x366 B20x20x388

B20x20x388

W22x16x200 B20x20x388

W24x18x250 W24x18x250

W24x18x250 W24x18x250

W24x18x250 W24x18x250 B22x22x479

W24x18x250 W24x18x250

W28x18x317 W28x18x317 B24x24x580

B22x22x479

W28x18x317 W28x18x317

W28x18x317 W28x18x317 B24x24x580

W28x18x317 W28x18x317 B24x24x580

W28x18x317 W28x18x317 B24x24x580

W28x18x317 W28x18x317 B24x24x580

W32x20x411 W32x20x411 B26x26x747

W32x20x411 W32x20x411

W32x20x411 W32x20x411 B26x26x747

W32x20x411

W34x20x490

W34x20x490B28x28x871

W32x20x411

W22x16x200

W22x16x200 W22x16x200

W22x16x200

W22x16x200

W34x20x490

W34x20x490

B22x22x479

W28x20x293

W28x20x293

W26x18x247

W26x18x247

W26x18x247

W24x18x223

W24x18x223

W24x18x223

W24x18x223

W24x18x223

W24x18x223

W20x16x167

W26x18x247

W26x18x247

W26x18x247

W26x18x247

W24x18x223

W24x18x223

W24x18x223

W24x18x223

W24x18x223

W24x18x223

W20x18x196

W20x18x196

W20x18x196

W20x18x196

W20x16x167

W20x16x167

W20x16x167

W26x18x247

W26x18x247

W26x18x247

W26x18x247

W24x18x223

W24x18x223

W24x18x223

W24x18x223

W24x18x223

W24x18x223

B22x22x479

B24x24x580

B26x26x747

B28x28x1158
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E F

B A

D

C

C

D

Level 1F El. 0.00 (m)

4.40 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

5.70 (m)

3.10 (m)

Level 2F El. 4.40 (m)

Level 3F El. 8.00 (m)

Level 4F El. 11.60 (m)

Level 5F El. 15.20 (m)

Level 6F El. 18.80 (m)

Level 7F El. 22.40 (m)

Level 8F El. 26.00 (m)

Level 9F El. 29.60 (m)

Level 10F El. 33.20 (m)

Level 11F El. 36.80 (m)

Level 12F El. 40.40 (m)

Level 13F El. 44.00 (m)

Level 14F El. 47.60 (m)

Level 16F El. 54.80 (m)

Level LMF El. 62.00 (m)

Level UMF El. 67.70 (m)

Level 17F El. 58.40 (m)

Level 15F El. 51.20 (m)

Level ROOF El. 70.80 (m)

FRAMES 5 (ALONG GRID 1) AND

7 (ALONG GRID 7): ELEVATION

LEGEND:  W − Wide−flange section
B − Box section

Section Designation:  Depth (in) x Width (in) x Weight (lb/ft)

11.00 (m)

B28x28x1103

B26x26x802

B20x20x348

B20x20x348

W24x16x249

B22x22x479

W28x20x390 B24x24x632

B22x22x479

B24x24x632

B24x24x632

B24x24x632

W32x20x533

B26x26x802

W20x16x195

W35x24x876

B22x22x479

B22x22x479

B24x24x632

B26x26x802

B28x28x1103

8.00 (m) 8.00 (m)

W24x16x177

W26x18x211

W28x20x273

W30x20x299

W32x30x306

B20x20x388

B20x20x388

W20x16x195B20x20x388

B22x22x479

B22x22x479

B22x22x479

B22x22x479

B24x24x580

B24x24x580

B24x24x580

B24x24x580

B24x24x580

B26x26x747

B26x26x747

B26x26x747

B26x26x747

B28x28x1158

B28x28x1158

W28x20x439

W32x20x654

W35x24x934

B24x24x580

W32x20x654

W32x20x654

W28x20x439

W28x20x439

W28x20x439

W28x20x439

W24x16x249

W24x16x249

W24x16x249

W20x16x195

W20x16x195

W24x16x249

W28x20x439

W32x20x654

W35x24x934

W20x16x195

W20x16x195

W24x16x249

W24x16x249

W24x16x249

W28x20x390

W28x20x390

W28x20x390

W28x20x390

W28x20x390

W32x20x533

W32x20x533

W32x20x533

W35x24x876

B26x26x802

W32x30x306

W30x20x299

W30x20x299

W30x20x299

W28x20x273

W28x20x273

W28x20x273

W28x20x273

W28x20x273

W26x18x211

W26x18x211

W26x18x211

W24x16x177

W24x16x177

W32x30x306

W32x30x306

W30x20x279

W30x20x279

W30x20x279

W30x20x279

W28x20x273

W28x20x273

W28x20x273

W28x20x273

W28x20x273

W26x18x211

W26x18x211

W26x18x211

W24x16x177

W24x16x177

W24x16x177

W26x18x211

W28x20x273

B24x24x632

B20x20x348
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A B C D E F

FRAME 6 (ALONG GRID 4): ELEVATION LEGEND:  W − Wide−flange section
B − Box section

Section Designation:  Depth (in) x Width (in) x Weight (lb/ft)

Level ROOF El. 70.80 (m)

Level UMF El. 67.70 (m)

Level LMF El. 62.00 (m)

Level 17F El. 58.40 (m)

Level 16F El. 54.80 (m)

Level 15F El. 51.20 (m)

3.10 (m)

5.70 (m)

Level 14F El. 47.60 (m)

Level 13F El. 44.00 (m)

Level 12F El. 40.40 (m)

Level 11F El. 36.80 (m)

Level 10F El. 33.20 (m)

Level 9F El. 29.60 (m)

Level 8F El. 26.00 (m)

Level 7F El. 22.40 (m)

Level 6F El. 18.80 (m)

Level 5F El. 15.20 (m)

Level 4F El. 11.60 (m)

Level 3F El. 8.00 (m)

Level 2F El. 4.40 (m)

Level 1F El. 0.00 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

4.40 (m)

11.00 (m)8.00 (m)8.00 (m)11.00 (m) 8.00 (m)

B20x20x348

B20x20x348

B20x20x348

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B26x26x690

B26x26x690

B26x26x690

B26x26x690

B28x28x871

B28x28x871

W18x16x162

W22x18x234

W26x20x286

W20x16x195

W20x16x195

W20x16x195

W24x18x250

W24x18x250

W24x18x250

W24x18x250

W28x18x317

W32x20x411

W32x20x411

W32x20x411

W32x20x411

W35x20x526

W35x20x526

B24x24x580

B24x24x580

B24x24x580

B24x24x580

B24x24x580

B24x24x580

B22x22x455

B22x22x455

B22x22x455

B22x22x455

B20x20x366

B20x20x366

B20x20x366

W28x18x317

W28x18x317

W28x18x317

W28x18x317

W28x18x317

B28x28x871

B28x28x871

B26x26x690

B26x26x690

B26x26x690

B26x26x690

B28x28x871

B28x28x871

B26x26x690

B26x26x690

B26x26x690

B24x24x580

B24x24x580

B24x24x580

B24x24x580

B24x24x580

B24x24x580

B22x22x455

B22x22x455

B22x22x455

B20x20x366

B20x20x366

B20x20x366

B26x26x690

B22x22x455

W35x20x526

W35x20x526

W32x20x411

W32x20x411

W32x20x411

W32x20x411

W28x18x317

W28x18x317

W28x18x317

W28x18x317

W28x18x317

W28x18x317

W24x18x250

W24x18x250

W24x18x250

W24x18x250

W20x16x195

W20x16x195

W20x16x195

B28x28x871

B28x28x871

B26x26x690

B26x26x690

B26x26x690

B26x26x690

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B20x20x348

B20x20x348

B20x20x348

W26x20x286

W24x18x241

W24x18x241

W24x18x241

W24x18x241

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W20x18x196

W20x18x196

W20x18x196

W20x18x196

W18x16x162

W18x16x162

W26x20x286W26x20x286W26x20x286W26x20x286

W26x20x286W26x20x286W26x20x286W26x20x286

W24x18x241W24x18x241W24x18x241W24x18x241

W24x18x241

W24x18x241

W24x18x241

W24x18x241

W24x18x241

W24x18x241

W24x18x241

W24x18x241

W24x18x241

W24x18x241

W24x18x241

W24x18x241

W22x18x234W22x18x234W22x18x234W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W22x18x234

W20x18x196W20x18x196W20x18x196W20x18x196

W20x18x196

W20x18x196

W20x18x196

W20x18x196

W20x18x196

W20x18x196

W20x18x196

W20x18x196

W20x18x196

W18x16x162W18x16x162W18x16x162W18x16x162

W20x18x196

W20x18x196

W20x18x196

W18x16x162

W18x16x162

W18x16x162

W18x16x162

W18x16x162

W18x16x162

W18x16x162

W18x16x162
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E−2,
B−6

E−3,
B−5

D−2, D−3,
C−5, C−6

W16x16x169

W16x16x190

W16x16x190

W16x16x190

W16x16x190

W16x16x169

W16x16x169

W16x16x169

W16x16x190

W16x16x190

W16x16x190

W16x16x190

W16x16x169

W16x16x169

W16x16x169

W16x16x190

W16x16x190

W16x16x190

W16x16x190

W16x16x169

W16x16x169

Level 1F El. 0.00 (m)

4.40 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

5.70 (m)

3.10 (m)

Level 2F El. 4.40 (m)

Level 3F El. 8.00 (m)

Level 4F El. 11.60 (m)

Level 5F El. 15.20 (m)

Level 6F El. 18.80 (m)

Level 7F El. 22.40 (m)

Level 8F El. 26.00 (m)

Level 9F El. 29.60 (m)

Level 10F El. 33.20 (m)

Level 11F El. 36.80 (m)

Level 12F El. 40.40 (m)

Level 13F El. 44.00 (m)

Level 14F El. 47.60 (m)

Level 16F El. 54.80 (m)

Level LMF El. 62.00 (m)

Level UMF El. 67.70 (m)

Level 17F El. 58.40 (m)

Level 15F El. 51.20 (m)

Level ROOF El. 70.80 (m)

LEGEND:  W − Wide−flange section
B − Box section

Section Designation:  Depth (in) x Width (in) x Weight (lb/ft)

W18x18x274

W20x20x356

W22x22x457

3.60 (m)W22x22x457

W20x20x356

W20x20x356

W20x20x356

W18x18x274

W18x18x274

W18x18x274

W18x18x274

W24x24x590

W18x18x274 W20x20x307 W20x20x307

W20x20x307

W20x20x307

W20x20x307

W20x20x307

W20x20x307

W20x20x307

W20x20x307

W20x20x307

W20x20x307

W20x20x307

W22x22x393 W22x22x393

W22x22x393

W22x22x393

W22x22x393

W22x22x393

W22x22x393

W22x22x393

W24x24x590 W24x24x530

W24x24x530

GRAVITY COLUMNS: ELEVATION
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6

F

5

E

4

DC

3

B

2

A

1

W24x16x213

W22x16x184

W22x14x156

W20x14x130

W20x12x98

W24x16x213

W22x16x184

W22x16x184

W22x16x184

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W20x14x130

W20x14x130

W20x14x130

W20x12x98

W20x12x98

W24x16x213

W22x16x184

W22x14x156

W20x14x130

W20x12x98

W24x16x213

W22x16x184

W22x16x184

W22x16x184

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W20x14x130

W20x14x130

W20x14x130

W20x12x98

W20x12x98

W24x16x213

W22x16x184

W22x14x156

W20x14x130

W20x12x98

W24x16x213

W22x16x184

W22x16x184

W22x16x184

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W20x14x130

W20x14x130

W20x14x130

W20x12x98

W20x12x98

W24x16x213

W22x16x184

W22x14x156

W20x14x130

W20x12x98

W24x16x213

W22x16x184

W22x16x184

W22x16x184

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W20x14x130

W20x14x130

W20x14x130

W20x12x98

W20x12x98

W24x16x213

W22x16x184

W22x14x156

W20x14x130

W20x12x98

W24x16x213

W22x16x184

W22x16x184

W22x16x184

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W20x14x130

W20x14x130

W20x14x130

W20x12x98

W20x12x98

B14x14x196

B16x16x227

B20x20x352

B22x22x430

B26x26x690

B26x26x690

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x227

B16x16x227

B16x16x227

B14x14x196

B14x14x196

W28x20x306

W26x20x266

W24x18x232

W20x14x144

W28x20x306

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

W28x20x306

W26x20x266

W24x18x232

W20x14x144

W28x20x306

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

W28x20x306

W26x20x266

W24x18x232

W20x14x144

W28x20x306

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

W28x20x306

W26x20x266

W24x18x232

W20x14x144

W28x20x306

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

FRAMES 1 (ALONG GRID A) AND
4 (ALONG GRID 1): ELEVATION
LEGEND:  W − Wide−flange section

B − Box section

B14x14x196

B16x16x227

B20x20x352

B22x22x430

B26x26x633

B26x26x633

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x227

B16x16x227

B16x16x227

B14x14x196

B14x14x196

Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)

8.00 (m) 8.00 (m) 8.00 (m) 8.00 (m) 8.00 (m)
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6

F

5

E

4

DC

3

W24x16x213

W22x16x184

W22x14x156

W20x14x130

W20x12x98

W24x16x213

W22x16x184

W22x16x184

W22x16x184

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W20x14x130

W20x14x130

W20x14x130

W20x12x98

W20x12x98

W24x16x213

W22x16x184

W22x14x156

W20x14x130

W20x12x98

W24x16x213

W22x16x184

W22x16x184

W22x16x184

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W20x14x130

W20x14x130

W20x14x130

W20x12x98

W20x12x98

W28x20x306

W26x20x266

W24x18x232

W20x14x144

W28x20x306

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

W28x20x306

W26x20x266

W24x18x232

W20x14x144

W28x20x306

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

W24x16x213

W22x16x184

W22x14x156

W20x14x130

W20x12x98

W24x16x213

W22x16x184

W22x16x184

W22x16x184

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W22x14x156

W20x14x130

W20x14x130

W20x14x130

W20x12x98

W20x12x98 Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

FRAMES 2 (ALONG GRID C) AND
5 (ALONG GRID 3): ELEVATION
LEGEND:  W − Wide−flange section

B − Box section
Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)

8.00 (m) 8.00 (m) 8.00 (m)

B14x14x196

B16x16x227

B20x20x352

B22x22x430

B26x26x747

B26x26x747

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x227

B16x16x227

B14x14x196

B16x16x227

B14x14x196

B14x14x196

B16x16x227

B20x20x352

B22x22x430

B26x26x633

B26x26x633

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x227

B16x16x227

B14x14x196

B16x16x227

B14x14x196
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3

C

2

B

1

A

W28x16x199

W28x14x171

W26x14x143

W26x12x108

W30x16x231

W30x16x231

W28x16x199

W28x16x199

W28x16x199

W28x14x171

W28x14x171

W28x14x171

W28x14x171

W28x14x171

W26x14x143

W26x14x143

W26x14x143

W26x12x108

W26x12x108

W28x16x199

W28x14x171

W26x14x143

W26x12x108

W30x16x231

W30x16x231

W28x16x199

W28x16x199

W28x16x199

W28x14x171

W28x14x171

W28x14x171

W28x14x171

W28x14x171

W26x14x143

W26x14x143

W26x14x143

W26x12x108

W26x12x108 Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

FRAMES 3 (ALONG GRID F) AND
6 (ALONG GRID 6): ELEVATION
LEGEND:  W − Wide−flange section

B − Box section
Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)

8.00 (m) 8.00 (m)

B14x14x196

B16x16x227

B20x20x352

B22x22x430

B26x26x747

B26x26x747

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x227

B16x16x227

B14x14x196

B16x16x227

B14x14x196

B26x26x690

B26x26x690

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x227

B16x16x227

B16x16x227

B16x16x227

B14x14x196

B14x14x196

B14x14x196

W28x22x354

W28x20x293

W28x18x244

W24x14x161

W26x16x182

W28x22x354

W28x20x293

W28x20x293

W28x20x293

W28x18x244

W28x18x244

W28x18x244

W28x18x244

W28x18x244

W26x16x182

W26x16x182

W26x16x182

W24x14x161

W24x14x161
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B−2, C−2, D−2,
E−2, B−3, B−4,

B−5

Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

W20x20x364

W18x18x291

W16x16x211

W14x14x165

W12x12x125

W20x20x364

W18x18x291

W18x18x291

W18x18x291

W16x16x211

W16x16x211

W16x16x211

W16x16x211

W16x16x211

W14x14x165

W14x14x165

W14x14x165

W12x12x125

W12x12x125

GRAVITY COLUMNS: ELEVATION
LEGEND:  W − Wide−flange section

B − Box section
Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)
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6

F

5

E

4

DC

3

B

2

A

1

W20x12x164

W18x12x152

W18x12x140

W16x12x92

W20x12x164

W18x12x152

W18x12x152

W18x12x152

W18x12x140

W18x12x140

W18x12x140

W18x12x140

W18x12x140

W16x12x109

W16x12x92

W16x12x92

W16x12x109

W16x12x109

W16x12x109

W20x12x164

W18x12x152

W18x12x140

W16x12x92

W20x12x164

W18x12x152

W18x12x152

W18x12x152

W18x12x140

W18x12x140

W18x12x140

W18x12x140

W18x12x140

W16x12x109

W16x12x92

W16x12x92

W16x12x109

W16x12x109

W16x12x109

W20x12x164

W18x12x152

W18x12x140

W16x12x92

W20x12x164

W18x12x152

W18x12x152

W18x12x152

W18x12x140

W18x12x140

W18x12x140

W18x12x140

W18x12x140

W16x12x109

W16x12x92

W16x12x92

W16x12x109

W16x12x109

W16x12x109

W20x12x164

W18x12x152

W18x12x140

W16x12x92

W20x12x164

W18x12x152

W18x12x152

W18x12x152

W18x12x140

W18x12x140

W18x12x140

W18x12x140

W18x12x140

W16x12x109

W16x12x92

W16x12x92

W16x12x109

W16x12x109

W16x12x109

Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

FRAMES 1 (ALONG GRID A) AND
4 (ALONG GRID 1): ELEVATION
LEGEND:  W − Wide−flange section

B − Box section

B14x14x196

B16x16x227

B20x20x352

B22x22x430

B26x26x690

B26x26x690

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x227

B16x16x227

B16x16x227

B14x14x196

B14x14x196

Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)

8.00 (m) 8.00 (m) 8.00 (m) 8.00 (m) 8.00 (m)

W28x20x356

W26x20x266

W24x18x232

W20x14x144

W28x20x356

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

W28x20x356

W26x20x266

W24x18x232

W20x14x144

W28x20x356

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

W28x20x356

W26x20x266

W24x18x232

W20x14x144

W28x20x356

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

W28x20x356

W26x20x266

W24x18x232

W20x14x144

W28x20x356

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

B14x14x196

B16x16x227

B20x20x352

B22x22x430

B26x26x802

B26x26x802

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x227

B16x16x227

B16x16x227

B14x14x196

B14x14x196

W20x12x164

W18x12x152

W16x12x92

W20x12x164

W18x12x152

W18x12x152

W18x12x152

W16x12x92

W16x12x92

W16x12x109

W16x12x109

W16x12x109

W16x12x109

W18x12x152

W18x12x152

W18x12x152

W18x12x152

W18x12x152

W18x12x152

t�¼4Ï�Î6ÈA¾<ÍRÊnÙXø2Ý�t6È²À�Ô?¾yÉ<Ù+�õîCñ�Á4¾à�xÀa½A¼nÅ�¿ÝAu9Îj¼nÁnÃ+¼n¿6Ï|�aë



�aøh{

6

F

5

E

4

DC

3

W20x12x164

W18x12x140

W16x12x109

W16x12x92

W20x12x164

W18x12x140

W18x12x140

W18x12x140

W18x12x131

W18x12x131

W18x12x131

W18x12x131

W18x12x131

W16x12x109

W16x12x109

W16x12x109

W16x12x92

W16x12x92

W18x12x131

W20x12x164

W18x12x140

W16x12x109

W16x12x92

W20x12x164

W18x12x140

W18x12x140

W18x12x140

W18x12x131

W18x12x131

W18x12x131

W18x12x131

W18x12x131

W16x12x109

W16x12x109

W16x12x109

W16x12x92

W16x12x92

W18x12x131

W20x12x164

W18x12x140

W16x12x109

W16x12x92

W20x12x164

W18x12x140

W18x12x140

W18x12x140

W18x12x131

W18x12x131

W18x12x131

W18x12x131

W18x12x131

W16x12x109

W16x12x109

W16x12x109

W16x12x92

W16x12x92

W18x12x131

Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

FRAMES 2 (ALONG GRID C) AND
5 (ALONG GRID 3): ELEVATION
LEGEND:  W − Wide−flange section

B − Box section
Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)

8.00 (m) 8.00 (m) 8.00 (m)

B14x14x196

B16x16x276

B20x20x352

B22x22x479

B26x26x747

B26x26x747

B22x22x479

B22x22x479

B22x22x479

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x276

B16x16x276

B14x14x196

B16x16x276

B14x14x196

B14x14x196

B16x16x227

B20x20x352

B22x22x430

B26x26x747

B26x26x747

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x227

B16x16x227

B14x14x196

B16x16x227

B14x14x196

B20x20x352

W28x20x356

W26x20x266

W20x14x144

W28x20x356

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

W28x20x356

W26x20x266

W24x18x232

W20x14x144

W28x20x356

W26x20x266

W26x20x266

W26x20x266

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W24x18x232

W24x18x232

W22x16x172

W22x16x172

W22x16x172

W20x14x144

W20x14x144

W24x18x232

W22x16x172
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3

C

2

B

1

A

W22x16x216

W22x16x200

W20x14x144

W20x12x98

W24x16x213

W24x16x213

W22x16x216

W22x16x216

W22x16x216

W22x16x200

W22x16x200

W22x16x200

W22x16x200

W22x16x200

W20x14x144

W20x14x144

W20x14x144

W20x12x98

W20x12x98

W22x16x216

W22x16x200

W20x14x144

W20x12x98

W24x16x213

W24x16x213

W22x16x216

W22x16x216

W22x16x216

W22x16x200

W22x16x200

W22x16x200

W22x16x200

W22x16x200

W20x14x144

W20x14x144

W20x14x144

W20x12x98

W20x12x98 Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

FRAMES 3 (ALONG GRID F) AND
6 (ALONG GRID 6): ELEVATION
LEGEND:  W − Wide−flange section

B − Box section
Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)

8.00 (m) 8.00 (m)

B22x22x479

B26x26x747

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x276

B16x16x276

B14x14x196

B16x16x276

B14x14x196

B26x26x802

B26x26x802

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B20x20x352

B16x16x227

B16x16x227

B16x16x227

B16x16x227

B14x14x196

B14x14x196

B14x14x196

W28x20x356

W26x20x286

W24x18x250

W20x14x144

W22x16x184

W28x20x356

W20x14x144

W20x14x144

W26x20x286

W26x20x286

W26x20x286

W24x18x250

W24x18x250

W24x18x250

W24x18x250

W24x18x250

W22x16x184

W22x16x184

W22x16x184

B26x26x747

B22x22x479

B22x22x479

B22x22x479

B20x20x352

B16x16x276

B14x14x196
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B−2, C−2, D−2,
E−2, B−3, B−4,

B−5

Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

W20x20x389

W18x18x291

W16x16x211

W14x14x165

W12x12x125

W20x20x389

W18x18x291

W18x18x291

W18x18x291

W16x16x211

W16x16x211

W16x16x211

W16x16x211

W16x16x211

W14x14x165

W14x14x165

W14x14x165

W12x12x125

W12x12x125

GRAVITY COLUMNS: ELEVATION
LEGEND:  W − Wide−flange section

B − Box section
Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)
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3 42 51

B24x24x473

B26x26x574

B28x28x622

B30x30x739

B32x32x865

B32x32x865

B30x30x739

B30x30x739

B30x30x739

B28x28x622

B28x28x622

B28x28x622

B28x28x622

B28x28x622

B26x26x574

B26x26x574

B26x26x574

B24x24x473

B24x24x473

W32x16x303

W30x16x297

W28x16x281

W26x16x219

W24x16x189

W32x16x303

W30x16x297

W30x16x297

W30x16x297

W28x16x281

W28x16x281

W28x16x281

W28x16x281

W28x16x281

W26x16x219

W26x16x219

W26x16x219

W24x16x189

W24x16x189

W32x16x303

W30x16x297

W28x16x281

W26x16x219

W24x16x189

W32x16x303

W30x16x297

W30x16x297

W30x16x297

W28x16x281

W28x16x281

W28x16x281

W28x16x281

W28x16x281

W26x16x219

W26x16x219

W26x16x219

W24x16x189

W24x16x189

W32x16x303

W30x16x297

W28x16x281

W26x16x219

W24x16x189

W32x16x303

W30x16x297

W30x16x297

W30x16x297

W28x16x281

W28x16x281

W28x16x281

W28x16x281

W28x16x281

W26x16x219

W26x16x219

W26x16x219

W24x16x189

W24x16x189

W32x16x303

W30x16x297

W28x16x281

W26x16x219

W24x16x189

W32x16x303

W30x16x297

W30x16x297

W30x16x297

W28x16x281

W28x16x281

W28x16x281

W28x16x281

W28x16x281

W26x16x219

W26x16x219

W26x16x219

W24x16x189

W24x16x189

W39x20x451

W35x20x386

W33x18x274

W37x20x419

W32x16x232

W37x20x419

W37x20x419

W37x20x419

W35x20x386

W35x20x386

W35x20x386

W35x20x386

W35x20x386

W33x18x274

W33x18x274

W33x18x274

W32x16x232

W32x16x232

W39x20x451

W39x20x451

W35x20x386

W33x18x274

W37x20x419

W32x16x232

W37x20x419

W37x20x419

W37x20x419

W35x20x386

W35x20x386

W35x20x386

W35x20x386

W35x20x386

W33x18x274

W33x18x274

W33x18x274

W32x16x232

W32x16x232

W39x20x451

Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

8.00 (m) 8.00 (m) 8.00 (m)
Depth (in) x Width (in) x Weight (lb/ft)
Section Designation:

B − Box section
LEGEND:  W − Wide−flange section

FRAMES 1 (ALONG GRID A) AND
2 (ALONG GRID D): ELEVATION

5.00 (m)

B20x20x352

B24x24x527

B26x26x633

B28x28x749

B22x22x430

B28x28x749

B26x26x633

B26x26x633

B26x26x633

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B22x22x430

W30x20x436

W28x20x356

W26x20x311

W24x18x232

W22x16x172

W30x20x436

W28x20x356

W28x20x356

W28x20x356

W26x20x311

W26x20x311

W26x20x311

W26x20x311

W26x20x311

W24x18x232

W24x18x232

W24x18x232

W22x16x172

W22x16x172
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W39x20x526

W35x20x411

W33x18x291

W37x20x493

W32x16x248

W39x20x526

W37x20x493

W37x20x493

W37x20x493

W35x20x411

W35x20x411

W35x20x411

W35x20x411

W35x20x411

W33x18x291

W33x18x291

W33x18x291

W32x16x248

W32x16x248

B20x20x352

B22x22x430

B24x24x527

B26x26x633

B28x28x749

B28x28x749

B26x26x633

B26x26x633

B26x26x633

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

W39x20x407

W36x20x369

W34x20x326

W28x20x263

W24x18x206

W39x20x407

W36x20x369

W36x20x369

W36x20x369

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W28x20x263

W28x20x263

W28x20x263

W24x18x206

W24x18x206

W39x20x407

W36x20x369

W34x20x326

W28x20x263

W24x18x206

W39x20x407

W36x20x369

W36x20x369

W36x20x369

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W28x20x263

W28x20x263

W28x20x263

W24x18x206

W24x18x206

W39x20x407

W36x20x369

W34x20x326

W28x20x263

W24x18x206

W39x20x407

W36x20x369

W36x20x369

W36x20x369

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W28x20x263

W28x20x263

W28x20x263

W24x18x206

W24x18x206

W39x20x526

W35x20x411

W33x18x291

W37x20x493

W32x16x248

W39x20x526

W37x20x493

W37x20x493

W37x20x493

W35x20x411

W35x20x411

W35x20x411

W35x20x411

W35x20x411

W33x18x291

W33x18x291

W33x18x291

W32x16x248

W32x16x248

B20x20x352

B22x22x430

B24x24x527

B26x26x633

B28x28x749

B28x28x749

B26x26x633

B26x26x633

B26x26x633

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B24x24x527

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

FRAME 3 (ALONG GRID 1): ELEVATION

8.00 (m) 8.00 (m) 8.00 (m)

D C B A
LEGEND:  W − Wide−flange section

B − Box section
Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)
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W39x20x526

W35x20x411

W33x18x291

W37x20x493

W32x16x248

W39x20x526

W37x20x493

W37x20x493

W37x20x493

W35x20x411

W35x20x411

W35x20x411

W35x20x411

W35x20x411

W33x18x291

W33x18x291

W33x18x291

W32x16x248

W32x16x248

W39x20x407

W36x20x369

W34x20x326

W28x20x263

W24x18x206

W39x20x407

W36x20x369

W36x20x369

W36x20x369

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W28x20x263

W28x20x263

W28x20x263

W24x18x206

W24x18x206

W39x20x407

W36x20x369

W34x20x326

W28x20x263

W24x18x206

W39x20x407

W36x20x369

W36x20x369

W36x20x369

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W28x20x263

W28x20x263

W28x20x263

W24x18x206

W24x18x206

W39x20x407

W36x20x369

W34x20x326

W28x20x263

W24x18x206

W39x20x407

W36x20x369

W36x20x369

W36x20x369

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W34x20x326

W28x20x263

W28x20x263

W28x20x263

W24x18x206

W24x18x206

W39x20x526

W35x20x411

W33x18x291

W37x20x493

W32x16x248

W39x20x526

W37x20x493

W37x20x493

W37x20x493

W35x20x411

W35x20x411

W35x20x411

W35x20x411

W35x20x411

W33x18x291

W33x18x291

W33x18x291

W32x16x248

W32x16x248

B24x24x473

B26x26x574

B28x28x622

B30x30x739

B32x32x865

B32x32x865

B30x30x739

B30x30x739

B30x30x739

B28x28x622

B28x28x622

B28x28x622

B28x28x622

B28x28x622

B26x26x574

B26x26x574

B26x26x574

B24x24x473

B24x24x473

B24x24x473

B26x26x574

B28x28x622

B30x30x739

B32x32x865

B32x32x865

B30x30x739

B30x30x739

B30x30x739

B28x28x622

B28x28x622

B28x28x622

B28x28x622

B28x28x622

B26x26x574

B26x26x574

B26x26x574

B24x24x473

B24x24x473

Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

FRAME 4 (ALONG GRID 2): ELEVATION

8.00 (m) 8.00 (m) 8.00 (m)

D C B A
LEGEND:  W − Wide−flange section

B − Box section
Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)
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B−5,
C−5

B−4,
C−4

B−3,
C−3

W20x20x307

W18x18x247

W16x16x195

W14x14x151

W12x12x104

W20x20x307

W18x18x247

W18x18x247

W18x18x247

W16x16x195

W16x16x195

W16x16x195

W16x16x195

W16x16x195

W14x14x151

W14x14x151

W14x14x151

W12x12x104

W12x12x104

W14x14x175

W14x14x156

W12x12x120

W16x16x249

W14x14x175

W14x14x175

W14x14x175

W14x14x156

W14x14x156

W14x14x156

W14x14x156

W14x14x156

W12x12x120

W12x12x120

W12x12x120

W12x12x95

W12x12x95

W12x12x95

W16x16x249

Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

LEGEND:  W − Wide−flange section
B − Box section

Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)

GRAVITY COLUMNS: ELEVATION

W20x20x324

W18x18x247

W16x16x195

W14x14x151

W12x12x104

W20x20x324

W18x18x247

W18x18x247

W18x18x247

W16x16x195

W16x16x195

W16x16x195

W16x16x195

W16x16x195

W14x14x151

W14x14x151

W14x14x151

W12x12x104

W12x12x104
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3 42 51

B18x18x282

B22x22x430

B24x24x527

B26x26x802

B20x20x352

B26x26x802

B24x24x527

B24x24x527

B24x24x527

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B18x18x282

B18x18x282

W28x20x430

W24x20x297

W22x18x237

W26x20x336

W20x16x188

W28x20x430

W26x20x336

W26x20x336

W26x20x336

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W22x18x237

W22x18x237

W22x18x237

W20x16x188

W20x16x188

W26x16x284

W24x16x257

W22x16x223

W20x16x202

W18x16x174

W26x16x284

W24x16x257

W24x16x257

W24x16x257

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W20x16x202

W20x16x202

W20x16x202

W18x16x174

W18x16x174

W26x16x284

W24x16x257

W22x16x223

W20x16x202

W18x16x174

W26x16x284

W24x16x257

W24x16x257

W24x16x257

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W20x16x202

W20x16x202

W20x16x202

W18x16x174

W18x16x174

W26x16x284

W24x16x257

W22x16x223

W20x16x202

W18x16x174

W26x16x284

W24x16x257

W24x16x257

W24x16x257

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W20x16x202

W20x16x202

W20x16x202

W18x16x174

W18x16x174

W26x16x284

W24x16x257

W22x16x223

W20x16x202

W18x16x174

W26x16x284

W24x16x257

W24x16x257

W24x16x257

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W20x16x202

W20x16x202

W20x16x202

W18x16x174

W18x16x174 Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

8.00 (m) 8.00 (m) 8.00 (m)
Depth (in) x Width (in) x Weight (lb/ft)
Section Designation:

B − Box section
LEGEND:  W − Wide−flange section

FRAMES 1 (ALONG GRID A) AND
2 (ALONG GRID D): ELEVATION

5.00 (m)

W28x20x633

W26x20x311

W24x20x271

W22x18x219

W20x16x172

W28x20x633

W20x16x172

W20x16x172

B18x18x282

B22x22x430

B24x24x527

B26x26x690

B20x20x352

B26x26x690

B24x24x527

B24x24x527

B24x24x527

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B18x18x282

B18x18x282

W28x20x405

W24x20x297

W22x18x237

W26x20x336

W20x16x188

W28x20x405

W26x20x336

W26x20x336

W26x20x336

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W22x18x237

W22x18x237

W22x18x237

W20x16x188

W20x16x188

W26x20x311

W26x20x311

W26x20x311

W24x20x271

W24x20x271

W24x20x271

W24x20x271

W24x20x271

W22x18x219

W22x18x219

W22x18x219
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B18x18x282

B20x20x352

B22x22x430

B24x24x527

B26x26x802

B26x26x802

B24x24x527

B24x24x527

B24x24x527

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B18x18x282

B18x18x282

B18x18x282

B20x20x352

B22x22x430

B24x24x527

B26x26x802

B26x26x802

B24x24x527

B24x24x527

B24x24x527

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B20x20x352

B20x20x352

B20x20x352

B18x18x282

B18x18x282

W28x20x380

W22x18x237

W26x20x336

W20x16x188

W24x20x297

W28x20x380

W26x20x336

W26x20x336

W26x20x336

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W22x18x237

W22x18x237

W22x18x237

W20x16x188

W20x16x188

W28x20x380

W22x18x237

W26x20x336

W20x16x188

W24x20x297

W28x20x380

W26x20x336

W26x20x336

W26x20x336

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W22x18x237

W22x18x237

W22x18x237

W20x16x188

W20x16x188

W26x16x284

W24x16x257

W22x16x223

W20x16x202

W18x16x174

W26x16x284

W24x16x257

W24x16x257

W24x16x257

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W20x16x202

W20x16x202

W20x16x202

W18x16x174

W18x16x174

W26x16x284

W24x16x257

W22x16x223

W20x16x202

W18x16x174

W26x16x284

W24x16x257

W24x16x257

W24x16x257

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W20x16x202

W20x16x202

W20x16x202

W18x16x174

W18x16x174

W26x16x284

W24x16x257

W22x16x223

W20x16x202

W18x16x174

W26x16x284

W24x16x257

W24x16x257

W24x16x257

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W20x16x202

W20x16x202

W20x16x202

W18x16x174

W18x16x174 Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

FRAME 3 (ALONG GRID 1): ELEVATION

8.00 (m) 8.00 (m) 8.00 (m)

D C B A
LEGEND:  W − Wide−flange section

B − Box section
Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)
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B18x18x282

B22x22x352

B22x22x430

B24x24x527

B26x26x802

B26x26x802

B24x24x527

B24x24x527

B24x24x527

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B22x22x352

B22x22x352

B22x22x352

B18x18x282

B18x18x282

W28x20x380

W24x20x297

W22x18x237

W26x20x336

W20x16x188

W28x20x380

W26x20x336

W26x20x336

W26x20x336

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W22x18x237

W22x18x237

W22x18x237

W20x16x188

W20x16x188

W26x16x284

W24x16x257

W22x16x223

W20x16x202

W18x16x174

W26x16x284

W24x16x257

W24x16x257

W24x16x257

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W20x16x202

W20x16x202

W20x16x202

W18x16x174

W18x16x174

W26x16x284

W24x16x257

W22x16x223

W20x16x202

W18x16x174

W26x16x284

W24x16x257

W24x16x257

W24x16x257

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W20x16x202

W20x16x202

W20x16x202

W18x16x174

W18x16x174

W26x16x284

W24x16x257

W22x16x223

W20x16x202

W18x16x174

W26x16x284

W24x16x257

W24x16x257

W24x16x257

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W22x16x223

W20x16x202

W20x16x202

W20x16x202

W18x16x174

W18x16x174

B18x18x282

B22x22x352

B22x22x430

B24x24x527

B26x26x802

B26x26x802

B24x24x527

B24x24x527

B24x24x527

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B22x22x430

B22x22x352

B22x22x352

B22x22x352

B18x18x282

B18x18x282

W28x20x380

W24x20x297

W22x18x237

W26x20x336

W20x16x188

W28x20x380

W26x20x336

W26x20x336

W26x20x336

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W24x20x297

W22x18x237

W22x18x237

W22x18x237

W20x16x188

W20x16x188

Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

FRAME 4 (ALONG GRID 2): ELEVATION

8.00 (m) 8.00 (m) 8.00 (m)

D C B A
LEGEND:  W − Wide−flange section

B − Box section
Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)
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B−5,
C−5

B−4,
C−4

B−3,
C−3

Level ROOF El. 78.30 (m)

Level UMF El. 75.20 (m)

Level LMF El. 69.50 (m)

Level 17F El. 65.50 (m)

Level 16F El. 61.50 (m)

Level 15F El. 57.50 (m)

Level 14F El. 53.50 (m)

Level 13F El. 49.50 (m)

Level 12F El. 45.50 (m)

Level 11F El. 41.50 (m)

Level 10F El. 37.50 (m)

Level 9F El. 33.50 (m)

Level 8F El. 29.50 (m)

Level 7F El. 25.50 (m)

Level 6F El. 21.50 (m)

Level 5F El. 17.50 (m)

Level 4F El. 13.50 (m)

Level 3F El. 9.50 (m)

Level 2F El. 5.50 (m)

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

4.00 (m)

4.00 (m)

Level 1F El. 0.00 (m)

LEGEND:  W − Wide−flange section
B − Box section

Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)

GRAVITY COLUMNS: ELEVATION

W20x20x381

W18x18x247

W16x16x195

W14x14x151

W12x12x104

W20x20x381

W18x18x247

W18x18x247

W18x18x247

W16x16x195

W16x16x195

W16x16x195

W16x16x195

W16x16x195

W14x14x151

W14x14x151

W14x14x151

W12x12x104

W12x12x104

W20x20x356

W18x18x247

W16x16x195

W14x14x151

W12x12x104

W12x12x120

W16x16x281

W14x14x175

W14x14x175

W14x14x175

W14x14x156

W14x14x156

W14x14x156

W14x14x156

W14x14x156

W12x12x120

W12x12x120

W12x12x120

W12x12x95

W12x12x95

W20x20x356

W18x18x247

W18x18x247

W18x18x247

W16x16x195

W16x16x195

W16x16x195

W16x16x195

W16x16x195

W14x14x151

W14x14x151

W12x12x104

W12x12x104

W14x14x151

W16x16x281

W14x14x175

W14x14x156

W12x12x95
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654321

W22x12x150

W26x16x203

W24x14x172

W32x20x346

W30x20x324

W28x18x244

W32x20x346

W30x20x324

W30x20x324

W30x20x324

W28x18x244

W28x18x244

W28x18x244

W26x16x203

W26x16x203

W24x14x172

W24x14x172

W22x12x150

W22x12x150

W22x12x150

W26x16x203

W24x14x172

W32x20x346

W30x20x324

W28x18x244

W32x20x346

W30x20x324

W30x20x324

W30x20x324

W28x18x244

W28x18x244

W28x18x244

W26x16x203

W26x16x203

W24x14x172

W24x14x172

W22x12x150

W22x12x150

W22x12x150

W26x16x203

W24x14x172

W32x20x346

W30x20x324

W28x18x244

W32x20x346

W30x20x324

W30x20x324

W30x20x324

W28x18x244

W28x18x244

W28x18x244

W26x16x203

W26x16x203

W24x14x172

W24x14x172

W22x12x150

W22x12x150

W22x12x150

W26x16x203

W24x14x172

W32x20x346

W30x20x324

W28x18x244

W32x20x346

W30x20x324

W30x20x324

W30x20x324

W28x18x244

W28x18x244

W28x18x244

W26x16x203

W26x16x203

W24x14x172

W24x14x172

W22x12x150

W22x12x150

FRAMES 1 (ALONG GRID A) AND
2 (ALONG GRID F): ELEVATION

8.00 (m) 8.00 (m)8.00 (m)8.00 (m)8.00 (m) Depth (in) x Width (in) x Weight (lb/ft)
Section Designation:

B − Box section
LEGEND:  W − Wide−flange section

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

B14x14x171

B18x18x282

B16x16x248

B18x18x346

B20x20x388

B24x24x580

B18x18x282

B20x20x352

B24x24x473 5.50 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

B18x18x258

B16x16x227

B14x14x171

B24x24x580

B20x20x388

B20x20x388

B20x20x388

B18x18x346

B18x18x346

B18x18x346

B18x18x282

B18x18x282

B16x16x248

B16x16x248

B14x14x171

B14x14x171

B24x24x473

B20x20x352

B20x20x352

B20x20x352

B18x18x282

B18x18x282

B18x18x282

B18x18x258

B18x18x258

B16x16x227

B16x16x227

B14x14x171

B14x14x171

Office Level 17F El. 62.30 (m)

Level LMF El. 66.30 (m)

Level UMF El. 72.00 (m)

Level ROOF El. 75.10 (m)

Office Level 16F El. 58.30 (m)

Office Level 15F El. 54.30 (m)

Office Level 14F El. 50.30 (m)

Office Level 13F El. 46.30 (m)

Office Level 12F El. 42.30 (m)

Office Level 11F El. 38.30 (m)

Hotel Level 10F El. 34.30 (m)

Hotel Level 9F El. 30.70 (m)

Hotel Level 8F El. 27.10 (m)

Hotel Level 7F El. 23.50 (m)

Hotel Level 6F El. 19.90 (m)

Hotel Level 5F El. 16.30 (m)

Hotel Level 4F El. 12.70 (m)

Hotel Level 3F El. 9.10 (m)

Lobby Level 1F El. 0.00 (m)

Hotel Level 2F El. 5.50 (m)

W28x16x225

W28x16x225

W28x16x225

W28x16x225

W28x16x225

W28x16x225

W28x16x225

W28x16x225

W28x16x225

W28x16x225

W26x14x177

W26x14x177

W26x14x177

W26x14x177

W26x14x177

W26x14x177

W26x14x177

W26x14x177 W26x14x177

W26x14x177

W26x14x177

W26x14x177 W26x14x177

W26x14x177

W26x14x177

W26x14x177 W26x14x177

W26x14x177

W26x14x177

W26x14x177

W24x14x161

W24x14x161

W24x14x161

W24x14x161

W24x14x161

W24x14x161

W24x14x161

W24x14x161 W24x14x161

W24x14x161

W24x14x161

W24x14x161 W24x14x161

W24x14x161

W24x14x161

W24x14x161 W24x14x161

W24x14x161

W24x14x161

W24x14x161

W22x12x121

W22x12x121

W22x12x121

W22x12x121

W22x12x121

W22x12x121 W22x12x121

W22x12x121

W22x12x121 W22x12x121

W22x12x121

W22x12x121 W22x12x121

W22x12x121

W22x12x121

W22x12x102

W22x12x102

W22x12x102

W22x12x102

W22x12x102

W22x12x102 W22x12x102

W22x12x102

W22x12x102 W22x12x102

W22x12x102

W22x12x102

W22x12x102

W22x12x102

W22x12x102

W20x12x98 W20x12x98 W20x12x98 W20x12x98 W20x12x98

W20x12x98W20x12x98W20x12x98W20x12x98W20x12x98

W20x12x98 W20x12x98 W20x12x98 W20x12x98 W20x12x98
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B18x18x282

B20x20x352

B24x24x473

B18x18x258

B16x16x227

B14x14x171

B24x24x473

B20x20x352

B20x20x352

B20x20x352

B18x18x282

B18x18x282

B18x18x282

B18x18x258

B18x18x258

B16x16x227

B16x16x227

B14x14x171

B14x14x171

B18x18x282

B20x20x352

B24x24x473

B18x18x258

B16x16x227

B14x14x171

B24x24x473

B20x20x352

B20x20x352

B20x20x352

B18x18x282

B18x18x282

B18x18x282

B18x18x258

B18x18x258

B16x16x227

B16x16x227

B14x14x171

B14x14x171

W22x14x156

W26x18x301

W24x14x172

W32x20x421

W30x20x289

W28x18x307

W30x20x289

W32x20x421

W30x20x289

W30x20x289

W28x18x307

W28x18x307

W28x18x307

W26x18x301

W26x18x301

W24x14x172

W24x14x172

W22x14x156

W22x14x156

W18x14x140

W22x16x200

W20x14x155

W26x18x287

W24x18x250

W24x16x205

W26x18x287

W24x18x250

W24x18x250

W24x18x250

W24x16x205

W24x16x205

W24x16x205

W22x16x200

W22x16x200

W20x14x155

W20x14x155

W18x14x140

W18x14x140

W20x12x98

W20x14x137

W20x12x117

W20x14x151

W20x16x186

W20x16x202

W20x16x202

W20x16x186

W20x16x186

W20x16x186

W20x14x151

W20x14x151

W20x14x151

W20x14x137

W20x14x137

W20x12x117

W20x12x117

W20x12x98

W20x12x98

W18x14x140

W22x16x200

W20x14x155

W26x18x287

W24x18x250

W24x16x205

W26x18x287

W24x18x250

W24x18x250

W24x18x250

W24x16x205

W24x16x205

W24x16x205

W22x16x200

W22x16x200

W20x14x155

W20x14x155

W18x14x140

W18x14x140

W22x14x156

W26x18x301

W24x14x172

W32x20x421

W30x20x289

W28x18x307

W30x20x289

W32x20x421

W30x20x289

W30x20x289

W28x18x307

W28x18x307

W28x18x307

W26x18x301

W26x18x301

W24x14x172

W24x14x172

W22x14x156

W22x14x156

W20x12x98

W20x14x137

W20x12x117

W20x14x151

W20x16x186

W20x16x202

W20x16x202

W20x16x186

W20x16x186

W20x16x186

W20x14x151

W20x14x151

W20x14x151

W20x14x137

W20x14x137

W20x12x117

W20x12x117

W20x12x98

W20x12x98

W20x12x98

W20x14x137

W20x12x117

W20x14x151

W20x16x186

W20x16x202

W20x16x202

W20x16x186

W20x16x186

W20x16x186

W20x14x151

W20x14x151

W20x14x151

W20x14x137

W20x14x137

W20x12x117

W20x12x117

W20x12x98

W20x12x98

W20x12x98

W20x14x137

W20x12x117

W20x14x151

W20x16x186

W20x16x202

W20x16x202

W20x16x186

W20x16x186

W20x16x186

W20x14x151

W20x14x151

W20x14x151

W20x14x137

W20x14x137

W20x12x117

W20x12x117

W20x12x98

W20x12x98

W20x12x98

W20x14x137

W20x12x117

W20x14x151

W20x16x186

W20x16x202

W20x16x202

W20x16x186

W20x16x186

W20x16x186

W20x14x151

W20x14x151

W20x14x151

W20x14x137

W20x14x137

W20x12x117

W20x12x117

W20x12x98

W20x12x98

8.00 (m) 8.00 (m)8.00 (m)8.00 (m)8.00 (m)

B − Box section

3.10 (m)

4.00 (m)

5.70 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

4.00 (m)

5.50 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

3.60 (m)

Office Level 17F El. 62.30 (m)

Level LMF El. 66.30 (m)

Level UMF El. 72.00 (m)

Level ROOF El. 75.10 (m)

Office Level 16F El. 58.30 (m)

Office Level 15F El. 54.30 (m)

Office Level 14F El. 50.30 (m)

Office Level 13F El. 46.30 (m)

Office Level 12F El. 42.30 (m)

Office Level 11F El. 38.30 (m)

Hotel Level 10F El. 34.30 (m)

Hotel Level 9F El. 30.70 (m)

Hotel Level 8F El. 27.10 (m)

Hotel Level 7F El. 23.50 (m)

Hotel Level 6F El. 19.90 (m)

Hotel Level 5F El. 16.30 (m)

Hotel Level 4F El. 12.70 (m)

Hotel Level 3F El. 9.10 (m)

Lobby Level 1F El. 0.00 (m)

Hotel Level 2F El. 5.50 (m)

FRAME 3 (ALONG GRID 1): ELEVATION

LEGEND:  W − Wide−flange section

Section Designation:
Depth (in) x Width (in) x Weight (lb/ft)

CD B A

t�¼4Ï�Î6ÈA¾<ÍÖÊw��ÚEÝAt6È²À�Ô?¾)Ú?ñ#Á4¾à�aÀa½A¼4Å�¿Ývu9Îj¼ÄÁnÃj¼n¿6Ï)î



�2ÙÚð

EF

W24x14x161

W28x18x244

W26x14x177

W35x20x411

W33x20x338

W32x18x267

W35x20x411

W33x20x338

W33x20x338

W33x20x338

W32x18x267

W32x18x267

W32x18x267

W28x18x244

W28x18x244

W26x14x177

W26x14x177

W24x14x161

W24x14x161

W24x14x161

W28x18x244

W26x14x177

W35x20x361

W33x20x338

W32x18x267

W35x20x361

W33x20x338

W33x20x338

W33x20x338

W32x18x267

W32x18x267

W32x18x267

W28x18x244

W28x18x244

W26x14x177

W26x14x177

W24x14x161

W24x14x161

W24x14x161

W28x18x244

W26x14x177

W35x20x361

W33x20x338

W32x18x267

W35x20x361

W33x20x338

W33x20x338

W33x20x338

W32x18x267

W32x18x267

W32x18x267

W28x18x244

W28x18x244

W26x14x177

W26x14x177

W24x14x161

W24x14x161

W24x12x114

W26x14x177

W24x12x138

W28x14x196

W30x16x247

W32x16x272

W32x16x272

W30x16x247

W30x16x247

W30x16x247

W28x14x196

W28x14x196

W28x14x196

W26x14x177

W26x14x177

W24x12x138

W24x12x138

W24x12x114

W24x12x114

B18x18x346

B20x20x388

B24x24x580

B18x18x282

B16x16x248

B14x14x171

B24x24x580

B20x20x388

B20x20x388

B20x20x388

B18x18x346

B18x18x346

B18x18x346

B18x18x282

B18x18x282

B16x16x248

B16x16x248

B14x14x171

B14x14x171

B18x18x346

B20x20x388

B24x24x580

B18x18x282

B16x16x248

B14x14x171

B24x24x580

B20x20x388

B20x20x388

B20x20x388

B18x18x346

B18x18x346

B18x18x346

B18x18x282

B18x18x282

B16x16x248

B16x16x248

B14x14x171

B14x14x171

W24x14x161

W28x18x244

W26x14x177

W35x20x411

W33x20x338

W32x18x267

W35x20x411

W33x20x338

W33x20x338

W33x20x338

W32x18x267

W32x18x267

W32x18x267

W28x18x244

W28x18x244

W26x14x177

W26x14x177

W24x14x161

W24x14x161

W24x12x114

W26x14x177

W24x12x138

W28x14x196

W30x16x247

W32x16x272

W32x16x272

W30x16x247

W30x16x247

W30x16x247

W28x14x196

W28x14x196

W28x14x196

W26x14x177

W26x14x177

W24x12x138

W24x12x138

W24x12x114

W24x12x114

W24x12x114

W26x14x177

W24x12x138

W28x14x196

W30x16x247

W32x16x272

W32x16x272

W30x16x247

W30x16x247

W30x16x247

W28x14x196

W28x14x196

W28x14x196

W26x14x177

W26x14x177

W24x12x138

W24x12x138

W24x12x114

W24x12x114

W24x12x114

W26x14x177

W24x12x138

W28x14x196

W30x16x247

W32x16x272

W32x16x272

W30x16x247

W30x16x247

W30x16x247

W28x14x196

W28x14x196

W28x14x196

W26x14x177

W26x14x177

W24x12x138

W24x12x138

W24x12x114

W24x12x114

W24x12x114

W26x14x177

W24x12x138

W28x14x196

W30x16x247

W32x16x272

W32x16x272

W30x16x247

W30x16x247

W30x16x247

W28x14x196

W28x14x196

W28x14x196

W26x14x177

W26x14x177

W24x12x138

W24x12x138

W24x12x114

W24x12x114

8.00 (m) 8.00 (m)8.00 (m)8.00 (m)8.00 (m)
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Northridge Earthquake (Sylmar [X]): Peak X (White) and Y (Black) Drifts
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Northridge Earthquake (Sylmar [Y]): Peak X (White) and Y (Black) Drifts
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Iran Earthquake (Tabas [X]): Peak X (White) and Y (Black) Drifts
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º »#¼ ± ¹ º »+½»�¾¿¼ ± »+½~À�¾¿¼ ± À�½~Á�¾¿¼ ± Á�½�Â#¾¿¼ ± Â-½~Ã�¾¿¼ ± Ã�½~Ä�¾¿¼
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� û\öPþ û$÷�þ þ Í Í Í ÍÎ�Ï�Ð â�ô¥�rÑ Ò�Ó Ô
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� û\öËÌ û$÷�þ Í Í Í Í ÍÎ�Ï�Ð â�ô¥�rÑ ÕrÓsÔÖÔ
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�'&-�"�#�Õô�â��ÿþ
�ÅÄ£ÆhÇÉÈ\ÊN�qÌùò à ÎiÚ�Ð�ã'Û,Ø\Ä�×�Þ�Ù'Ø\ãmØ\Ä�ÙhÒÏÛ ä��³Ð�ã'×Pæ Î���Ê�ã'ç)�jè�ÙhÐfÇÏçµÒÏÛïé�ÜÏÄ�Ø,Ê'Î]Úÿã'ÒÏÊ�Ðxë`ÙhÒÉÊ�Û�í|ÄfÒ��³ÇÏÄfÐ�ÑÏÄ�ÒÉÆ>ò
�ÉÈPã'çµÊ�Û½Í��¦òÉÎ�o;Ù!n`Ê;Ë�ãmÈ\Ø\Ügf0ÇÏãmæ'Ê ä�mÿãmæ1ãmØ,Ù'È�ÄìÞ�Ê�×JÙ'È�Ñkh0Ø,È\ÙhÒÏÆ è�Ùhç�ñlÙhÒÉÊ�Ò¨Ø�Ä�ÒÁúóÔÖÄ£ÈPÊ�×JØ\Ä£ÙhÒ í



á ø�(

mKã�n Ð£ÊS�½Ì à (0Î��³ÇÏÄ�Ð�ÑÏÄfÒÉÆqòG�XÙhç�Ê�Ò¨Øc�ÉÈ�ã'ç�Ê���Ê�ã'ç Ú�Ð�ã'Û,Ø\Ä�×ÖÞ)Ù'Ø\ãmØ\Ä£ÙhÒÏÛqä�� ã#�,Ù'È c� ÄfÛ���Ê�ÒßÑÏÄ�ÒÉÆ¨í
�c�%�!�\��� �k���� #��¡K¢£�¥¤��¦ S§� �¤��©¨�ª«¤-¬¡�®s¯S°���¡¤#¡�®«�!��¬S±��Q¤�²³���c´cµ£®s¬�§� ����\®s�\¶�·�k��¡�®«��� ¸t¹

º »#¼ ± ¹ º »+½»�¾¿¼ ± »+½~À�¾¿¼ ± À�½~Á�¾¿¼ ± Á�½�Â#¾¿¼ ± Â-½~Ã�¾¿¼ ± Ã�½~Ä�¾¿¼
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� õ�û\õ ûÙ�þ õ¥Í û Í Í ÍÎ�Ï�Ð â�ô¥�rÑ Ò�ÓsÔ
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� þ+Ù�ý üZû,ý þ�Ì ÷ Í Í ÍÎ�Ï�Ð â�ô¥�rÑ ÕrÓ ÔÖÔ

× �ÕôËØ ý�ÙJö Ù�ü ûÍ�ý ûÍJõ õ\þ ö üÚ ôË�1ôËÛ�Ñ Ò�Ó Ô
× �ÕôËØ ý�ÍJõ ûÌ�ý û,üËÌ Ì�ü õ¥Í Ì þÚ ô¥�mô¥Û�Ñ ÕrÓ Ô~Ô
Ü�Æ �!� ý�Ù�÷ ûjþJý û,õËÙ õ�õ ö Í ÍÚ ô¥Ý�ô%Ç Æ �iÉqÑ Ò*Ó Ô
Ü�Æ �!� ýJõ�û üPý�Ì û�û�Ù þ�þ ö û ÍÚ ôËÝ�ô¥Ç Æ �iÉqÑ Õ�Ó Ô~Ô

Þàß�á'â~ã¥ä�å[æã%ç�è\ã¥ä!é~ä!ágê�ä�ë#ìËê�í«î�ê�ä�å�ïtî�ê�âÖé³æ¥á'êðã¥äÞËÞbß�á'â~ã%ä#åcæ³ã¥ç�è\ã¥ä!é~ä!áñê�ä6ë#ìËê�ísî�ê�ä#å�òGî�ê�âÖé³æ¥á'êðã¥ä

mÿã�nßÐ£ÊS�qÌ à ø¨Î��³ÇÏÄ�ÐfÑÏÄ�ÒÉÆqòø�XÙhçµÊ�Ò Øc�ÏÈPã'ç�Ê¦��Ê�ã'ç ÚAÐ�ã'Û,Ø\Äf×8Þ�Ù'Ø\ãmØ\Ä£ÙhÒÏÛ|ä��iÄfÒÉÙ'È [� Ä�Û[��Ê�ÒÏÑßÄ�ÒÉÆ¨í
�c�%�!�\��� �k���¦ ���¡K¢\�%¤��¦ p§� �¤��ó¨�ª«¤-¬¡�®s¯p°���¡¤#¡�®«�!��¬�±��Y®«�\���*´cµ£®s¬K§� #�\��®s�\¶�·�k��¡�®«��� ¸t¹

º »#¼ ± ¹ º »+½»�¾¿¼ ± »+½~À�¾¿¼ ± À�½~Á�¾¿¼ ± Á�½�Â#¾¿¼ ± Â-½~Ã�¾¿¼ ± Ã�½~Ä�¾¿¼
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� ÷�Ì�û ö¥Ù Í Í Í Í ÍÎ�Ï�Ð â�ô¥�rÑ Ò�ÓsÔ
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� ÷Jü�ö û$ý�ý Í Í Í Í ÍÎ�Ï�Ð â�ô¥�rÑ ÕrÓsÔÖÔ

× �ÕôËØ õ�õËÙ ü¥Í�û Í Í Í Í ÍÚ ôË�1ôËÛ�Ñ Ò�ÓsÔ
× �ÕôËØ þZõPþ ýËÍ�÷ Í Í Í Í ÍÚ ô¥�mô¥Û�Ñ ÕrÓ Ô~Ô
Ü�Æ �!� õ�öPþ ûÌ�÷ Í Í Í Í ÍÚ ô¥Ý�ô%Ç Æ �iÉqÑ Ò*Ó Ô
Ü�Æ �!� õ�û�û ü\þ+Ù Í Í Í Í ÍÚ ôËÝ�ô¥Ç Æ �iÉqÑ Õ�ÓsÔ~Ô

Þàß�á'â~ã¥ä�å[æã%ç�è\ã¥ä!é~ä!ágê�ä�ë#ìËê�í«î�ê�ä�å�ïtî�ê�âÖé³æ¥á'êðã¥äÞËÞbß�á'â~ã%ä#åcæ³ã¥ç�è\ã¥ä!é~ä!áñê�ä6ë#ìËê�ísî�ê�ä#å�òGî�ê�âÖé³æ¥á'êðã¥ä



á ø'ø

mÿã�nßÐ£ÊS�qÌ à �0Î��³ÇÏÄ�Ð�ÑßÄ�ÒÉÆ½ò�è�ÙhÐ�ÇÏçµÒ�Ú�Ð�ã'Û,Ø\Ä�×8Þ)Ù'Ø\ãmØ\Ä£ÙhÒÏÛqä�� ã#�,Ù'È c� Ä�Ûc��Ê�ÒßÑÏÄ�ÒÉÆ¨í
�c�%�!�\��� ô��!ª«�ñ���W¨�ª«¤-¬¡�®s¯S°���¡¤#¡�®«�!��¬S±��Q¤�²³����´[µ£®s¬K§� ����\®s�\¶�·�k��¡�®«��� ¸t¹

º »#¼ ± ¹ º »+½»�¾¿¼ ± »+½~À�¾¿¼ ± À�½~Á�¾¿¼ ± Á�½�Â#¾¿¼ ± Â-½~Ã�¾¿¼ ± Ã�½~Ä�¾¿¼
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� ûjþZü¥Í õ�ü Í Í Í Í ÍÎ�Ï�Ð â�ô¥�rÑ Ò�ÓsÔ
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� ûjþ+ûÙ õPý Í Í Í Í ÍÎ�Ï�Ð â�ô¥�rÑ ÕrÓ ÔÖÔ

× �ÕôËØ û,ü�öP÷ ûÌ�Í û$÷ Í Í Í ÍÚ ôË�1ôËÛ�Ñ Ò�Ó Ô
× �ÕôËØ û,üËÌ�÷ ûÌ�þ ü Í Í Í ÍÚ ô¥�mô¥Û�Ñ ÕrÓ Ô~Ô
Ü�Æ �!� û$ýJüZû ûjþ+Í û�û Í Í Í ÍÚ ô¥Ý�ô%Ç Æ �iÉqÑ Ò*Ó Ô
Ü�Æ �!� û$ý�ý�÷ û,ü�õ û�û Í Í Í ÍÚ ôËÝ�ô¥Ç Æ �iÉqÑ Õ�Ó Ô~Ô

Þàß�á'â~ã¥ä�å[æã%ç�è\ã¥ä!é~ä!ágê�ä�ë#ìËê�í«î�ê�ä�å�ïtî�ê�âÖé³æ¥á'êðã¥äÞËÞbß�á'â~ã%ä#åcæ³ã¥ç�è\ã¥ä!é~ä!áñê�ä6ë#ìËê�ísî�ê�ä#å�òGî�ê�âÖé³æ¥á'êðã¥ä

mÿã�nßÐ£ÊS�qÌ à 	0Î��³ÇÏÄ�ÐfÑÏÄ�ÒÉÆqòÁè�ÙhÐ�ÇÏçïÒ
ÚAÐ�ã'Û,Ø\Äf×�Þ)Ù'Ø\ãmØ\Ä£ÙhÒÏÛ|ä��iÄ�ÒÏÙ'È [� Ä�Û[��Ê�ÒÏÑßÄ�ÒÉÆ¨í
�c�%�!�\��� ô��!ªs�����W¨�ª«¤-¬¡�®s¯p°���¡¤#¡�®«�!��¬�±��Y®«�\���*´cµ£®s¬K§� #�\��®s�\¶�·�k��¡�®«��� ¸t¹

º »#¼ ± ¹ º »+½»�¾¿¼ ± »+½~À�¾¿¼ ± À�½~Á�¾¿¼ ± Á�½�Â#¾¿¼ ± Â-½~Ã�¾¿¼ ± Ã�½~Ä�¾¿¼
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� û�û,ýËÍ ýËÌ Í Í Í Í ÍÎ�Ï�Ð â�ô¥�rÑ Ò�ÓsÔ
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� û�û�û$÷ õ�ü Í Í Í Í ÍÎ�Ï�Ð â�ô¥�rÑ ÕrÓsÔÖÔ

× �ÕôËØ Ù�Ù�Ì û$÷Jü Ì Í Í Í ÍÚ ôË�1ôËÛ�Ñ Ò�ÓsÔ
× �ÕôËØ ûÍ�þ�Ì û,üËÍ Í Í Í Í ÍÚ ô¥�mô¥Û�Ñ ÕrÓ Ô~Ô
Ü�Æ �!� ûÍJõ�õ ûÍ�÷ ö Í Í Í ÍÚ ô¥Ý�ô%Ç Æ �iÉqÑ Ò*Ó Ô
Ü�Æ �!� ûÍ�þJõ û�û\ö ÷ Í Í Í ÍÚ ôËÝ�ô¥Ç Æ �iÉqÑ Õ�ÓsÔ~Ô

Þàß�á'â~ã¥ä�å[æã%ç�è\ã¥ä!é~ä!ágê�ä�ë#ìËê�í«î�ê�ä�å�ïtî�ê�âÖé³æ¥á'êðã¥äÞËÞbß�á'â~ã%ä#åcæ³ã¥ç�è\ã¥ä!é~ä!áñê�ä6ë#ìËê�ísî�ê�ä#å�òGî�ê�âÖé³æ¥á'êðã¥ä



á ø��

mKã�n Ð£ÊS�½Ì á 
EÎ��³ÇÏÄ�Ð�ÑÏÄfÒÉÆ½òïÚÅã'ÒÉÊ�Ðÿë`ÙhÒÉÊ½Ú�Ð�ã'Û,Ø\Ä�×ÖÞ�Ù'Ø\ãmØ\Ä�ÙhÒÏÛ
�c�%�!�\��� ¨à¤-�\ �ª,õq�!�£ ¦¨�ªð¤�¬¡�®s¯p°���¡³¤-¡�®«����¬�k��¡�®«��� ¸t¹

º »#¼ ± ¹ º »+½»�¾¿¼ ± »+½~À�¾¿¼ ± À�½~Á�¾¿¼ ± Á�½�Â#¾¿¼ ± Â-½~Ã�¾¿¼ ± Ã�½~Ä�¾¿¼
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� ü�üPþ üPýJü Í Í Í Í ÍÎ�Ï�Ð â�ô¥�rÑ Ò�Ó Ô
ÅbÆ ��ÇiÈ#�iÉ�&#ÊË� üËÍJö üPý�þ û,õ Í Í Í ÍÎ�Ï�Ð â�ô¥�rÑ ÕrÓsÔÖÔ

× �ÕôËØ û\ö�û ûÙ�Ì Ì�ö Í Í Í ÍÚ ôË�1ôËÛ�Ñ Ò�ÓsÔ
× �ÕôËØ û\õËÙ ûÙ�Ù Ù�ý õ Í Í ÍÚ ô¥�mô¥Û�Ñ ÕrÓ Ô~Ô
Ü�Æ �!� û\ö�ö ü�öËÍ Ù Í Í Í ÍÚ ô¥Ý�ô%Ç Æ �iÉqÑ Ò*Ó Ô
Ü�Æ �!� û,÷�ý üPý�÷ õ�ö Í Í Í ÍÚ ôËÝ�ô¥Ç Æ �iÉqÑ Õ�Ó Ô~Ô

Þàß�á'â~ã¥ä�å[æã%ç�è\ã¥ä!é~ä!ágê�ä�ë#ìËê�í«î�ê�ä�å�ïtî�ê�âÖé³æ¥á'êðã¥äÞËÞbß�á'â~ã%ä#åcæ³ã¥ç�è\ã¥ä!é~ä!áñê�ä6ë#ìËê�ísî�ê�ä#å�òGî�ê�âÖé³æ¥á'êðã¥ä



á ø�	
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Largest Maximum Principal Stress

��ô��,üÖô¥ý�É]â�þ1âEÿg�iÉ�Ø-$³É��1ô Ð�Î Ç��i�Û�Ûr� Ú �Ø#Û�É Æ Ø!�
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Smallest Minimum Principal Stress

� �!�,üÖô%ý�Éwâ�þ1â2ÿñ�iÉ�Ø-$É��1ô ÐñÎ Ç��i�Û�Ûr��� Æ â����i�Û�Û�É Æ Ø!�
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Largest Maximum Principal Stress

� $%�,üÖô¥ý�É]â�þ+â2ÿñ�iÉ�Ø#$É��mô ÐñÎ Ç��i�³Û�Û�� Ú �Ø-Û�É Æ Ø��
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Smallest Minimum Principal Stress

�'&��,üÖô%ý�Éwâ�þ1â2ÿñ�iÉ�Ø-$É��1ô ÐñÎ Ç��i�Û�Ûr��� Æ â����i�Û�Û�É Æ Ø!�
�ÅÄ£ÆhÇÉÈ\Ê�l�Ì�ÍmÎ��ÅÐ£Ù¨Ù'È�Ô�ÄfãmñßÜÉÈPãmÆhç~ÚÿÊ�ãmæøh0Ø,ÈPÊ�Û\Û,Ê�ÛAÄfÒ6��ÇßÄ�Ð�ÑÏÄ�ÒÏÆ|Í��ñh0Ê�×JÙhÒÏÑ��ÅÐ£Ù0Ù'È�äåã í�d ä¿n`íÅã'ÒÏÑ.exÄ�Ò¨Ø\Ü
�ÅÐ£Ù0Ù'È)äå×�íxd äåÑ í�ÎbexÙ'È\Ø\ÜÉÈ�Ä�ÑÉÆ'Ê³ËAãmÈ\Ø\Ügf0ÇÏãmæ'Ê½äih\jEÐ�çµãmÈ«Þ)Ê�×JÙ'ÈPÑ.h0Ø,È\ÙhÒÉÆ½è�Ùhçµñ`ÙhÒÏÊ�Ò Ø«Ä�Ò|Ó ÔÖÄ£ÈPÊ�×JØ\Ä£ÙhÒ í
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Largest Maximum Principal Stress

��ô��,üÖô¥ý�É]â�þ1âEÿg�iÉ�Ø-$³É��1ô Ð�Î Ç��i�Û�Ûr� Ú �Ø#Û�É Æ Ø!�
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Smallest Minimum Principal Stress

� �!�,üÖô%ý�Éwâ�þ1â2ÿñ�iÉ�Ø-$É��1ô ÐñÎ Ç��i�Û�Ûr��� Æ â����i�Û�Û�É Æ Ø!�
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Largest Maximum Principal Stress

� $%�,üÖô¥ý�É]â�þ+â2ÿñ�iÉ�Ø#$É��mô ÐñÎ Ç��i�³Û�Û�� Ú �Ø-Û�É Æ Ø��
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Smallest Minimum Principal Stress

�'&��,üÖô%ý�Éwâ�þ1â2ÿñ�iÉ�Ø-$É��1ô ÐñÎ Ç��i�Û�Ûr��� Æ â����i�Û�Û�É Æ Ø!�
�ÅÄ£ÆhÇÉÈ\Ê.l�Ì à Î)�ÅÐ£Ù¨Ù'ÈqÔ�ÄfãmñßÜÉÈPãmÆhç�ÚKÊ�ãmæwhEØ,È\Ê�Û\Û,Ê�ÛqÄ�Òt�³ÇÏÄ�Ð�ÑßÄ�ÒÉÆkÍ����ìÙ	��ÊZÈ)�iÊ�×PÜßã'ÒÏÄ�×Zã'Ð��ÅÐ£Ù0Ù'ÈÁäåã í�d
ä¿n`í�ã'ÒÏÑ  Ð�Ðx�ÅÐ£Ù0Ù'ÈPÛµäå×�í d äåÑ í�Îpe)Ù'ÈPØ\ÜÉÈPÄ�ÑÉÆ'Ê�Ë�ãmÈ\Ø\Ügf0ÇÏãmæ'Êiäih\jEÐ�çµãmÈ8Þ�Ê�×JÙ'ÈPÑ�h0Ø,È\ÙhÒÉÆiè�Ùhç�ñlÙhÒÉÊ�Ò¨Ø
Ä�Ò�Ó ÔÖÄ£È\Ê�×JØ\Ä£ÙhÒ`í
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Largest Maximum Principal Stress

��ô��,üÖô¥ý�É]â�þ1âEÿg�iÉ�Ø-$³É��1ô Ð�Î Ç��i�Û�Ûr� Ú �Ø#Û�É Æ Ø!�
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Smallest Minimum Principal Stress

� �!�,üÖô%ý�Éwâ�þ1â2ÿñ�iÉ�Ø-$É��1ô ÐñÎ Ç��i�Û�Ûr��� Æ â����i�Û�Û�É Æ Ø!�
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Largest Maximum Principal Stress

� $%�,üÖô¥ý�É]â�þ+â2ÿñ�iÉ�Ø#$É��mô ÐñÎ Ç��i�³Û�Û�� Ú �Ø-Û�É Æ Ø��
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32 psi
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Smallest Minimum Principal Stress

�'&��,üÖô%ý�Éwâ�þ1â2ÿñ�iÉ�Ø-$É��1ô ÐñÎ Ç��i�Û�Ûr��� Æ â����i�Û�Û�É Æ Ø!�
�ÅÄ£ÆhÇÉÈ\Ê�l�Ì á Î��ÅÐ£Ù¨Ù'È�Ô�ÄfãmñßÜÉÈPãmÆhç~ÚÿÊ�ãmæøh0Ø,ÈPÊ�Û\Û,Ê�ÛAÄfÒ6��ÇßÄ�Ð�ÑÏÄ�ÒÏÆ|Í��ñh0Ê�×JÙhÒÏÑ��ÅÐ£Ù0Ù'È�äåã í�d ä¿n`íÅã'ÒÏÑ.exÄ�Ò¨Ø\Ü
�ÅÐ£Ù0Ù'È)äå×�íxd äåÑ í�ÎbexÙ'È\Ø\ÜÉÈ�Ä�ÑÉÆ'Ê³ËAãmÈ\Ø\Ügf0ÇÏãmæ'Ê½äih\jEÐ�çµãmÈ«Þ)Ê�×JÙ'ÈPÑ.h0Ø,È\ÙhÒÉÆ½è�Ùhçµñ`ÙhÒÏÊ�Ò Ø«Ä�Òqú�ÔÖÄ£ÈPÊ�×JØ\Ä£ÙhÒ í
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Largest Maximum Principal Stress

��ô��,üÖô¥ý�É]â�þ1âEÿg�iÉ�Ø-$³É��1ô Ð�Î Ç��i�Û�Ûr� Ú �Ø#Û�É Æ Ø!�
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Smallest Minimum Principal Stress

� �!�,üÖô%ý�Éwâ�þ1â2ÿñ�iÉ�Ø-$É��1ô ÐñÎ Ç��i�Û�Ûr��� Æ â����i�Û�Û�É Æ Ø!�
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Largest Maximum Principal Stress

� $%�,üÖô¥ý�É]â�þ+â2ÿñ�iÉ�Ø#$É��mô ÐñÎ Ç��i�³Û�Û�� Ú �Ø-Û�É Æ Ø��
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Smallest Minimum Principal Stress

�'&��,üÖô%ý�Éwâ�þ1â2ÿñ�iÉ�Ø-$É��1ô ÐñÎ Ç��i�Û�Ûr��� Æ â����i�Û�Û�É Æ Ø!�
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�ÅÐ£Ù0Ù'Èqäå×�í�d�äåÑ í�Î�l ÈPã'ÒiËAãmÈ\Ø\Ügf0ÇÏãmæ'Ê ä�mÿã�nßã'ÛxÞ�Ê�×JÙ'ÈPÑQhEØ,È\ÙhÒÉÆÁè�Ùhçµñ`ÙhÒÏÊ�Ò Ø�Ä�ÒÁú ÔÖÄ£È\Ê�×JØ\Ä£ÙhÒ`í
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ä¿n`í}ã'ÒßÑ  Ð�Ð[�ÅÐ£Ù0Ù'ÈPÛiäå×�íød�äåÑ í�Îkl ÈPã'Ò ËAãmÈ\Ø\Ügf0ÇÏãmæ'Ê�ä�mKã�nßã'ÛÁÞ�Ê�×JÙ'È�Ñ4h0Ø,È\ÙhÒÏÆ è�Ùhç�ñlÙhÒÉÊ�Ò¨ØïÄ�Ò�ú
ÔÖÄ£È\Ê�×JØ\Ä£ÙhÒ`í
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��Ù���ÊZÈ��iÊ�×PÜÏã'ÒßÄ�×Zã'Ð��ÅÐ£Ù¨Ù'È�äåã í�d
ä¿n`í�ã'ÒÏÑ  Ð�Ð��ÅÐ£Ù0Ù'ÈPÛqäå×�í*d äåÑ`í�Î�o8Ù!nlÊ½Ë�ãmÈ\Ø\Ügf0ÇÏãmæ'Ê
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Ó
ÔÖÄ£È\Ê�×JØ\Ä£ÙhÒ`í



á 	�


−40 −30 −20 −10 0 10 20 30 40
−40

−30

−20

−10

0

10

20

30

40

39 psi

78 psi

117 psi

155 psi

194 psi

Largest Maximum Principal Stress

��ô��,üÖô¥ý�É]â�þ1âEÿg�iÉ�Ø-$³É��1ô Ð�Î Ç��i�Û�Ûr� Ú �Ø#Û�É Æ Ø!�
−40 −30 −20 −10 0 10 20 30 40

−40

−30

−20

−10

0

10

20

30

40

40 psi

80 psi

120 psi

159 psi

199 psi

Smallest Minimum Principal Stress

� �!�,üÖô%ý�Éwâ�þ1â2ÿñ�iÉ�Ø-$É��1ô ÐñÎ Ç��i�Û�Ûr��� Æ â����i�Û�Û�É Æ Ø!�

−40 −30 −20 −10 0 10 20 30 40
−40

−30

−20

−10

0

10

20

30

40

45 psi

91 psi

136 psi

181 psi

227 psi

Largest Maximum Principal Stress

� $%�,üÖô¥ý�É]â�þ+â2ÿñ�iÉ�Ø#$É��mô ÐñÎ Ç��i�³Û�Û�� Ú �Ø-Û�É Æ Ø��
−40 −30 −20 −10 0 10 20 30 40

−40

−30

−20

−10

0

10

20

30

40

45 psi

90 psi

135 psi

180 psi

225 psi

Smallest Minimum Principal Stress

�'&��,üÖô%ý�Éwâ�þ1â2ÿñ�iÉ�Ø-$É��1ô ÐñÎ Ç��i�Û�Ûr��� Æ â����i�Û�Û�É Æ Ø!�
�ÅÄ£ÆhÇÉÈ\Ê�l�Ì�Í'ÍmÎx�ÅÐ£Ù0Ù'ÈÿÔÖÄ�ãmñßÜÏÈPãmÆhç ÚÿÊ�ãmæ�hEØ,È\Ê�Û\Û,Ê�ÛÅÄ�Ò¦��ÇßÄ�Ð�ÑÏÄ�ÒÏÆÖÍ��£hEÊ�×JÙhÒÏÑ¦�ÅÐ£Ù0Ù'ÈCäåã íàd ä¿n`íìã'ÒÏÑ�exÄ�Ò¨Ø\Ü
�ÅÐ£Ù0Ù'Èqäå×�í�d�äåÑ í�Î�o8Ù!nlÊ;ËAãmÈ\Ø\Ügf0ÇÏãmæ'Ê ä�mÿãmæmãmØ,Ù'ÈPÄìÞ)Ê�×JÙ'ÈPÑkh0Ø,ÈPÙhÒÉÆ è�Ùhç�ñlÙhÒÉÊ�Ò¨Ø�Ä�ÒÁú Ô�Ä�È\Ê�×JØ\Ä£ÙhÒ í



á 	EÍ

−40 −30 −20 −10 0 10 20 30 40
−40

−30

−20

−10

0

10

20

30

40

63 psi

125 psi

188 psi

251 psi

313 psi

Largest Maximum Principal Stress

��ô��,üÖô¥ý�É]â�þ1âEÿg�iÉ�Ø-$³É��1ô Ð�Î Ç��i�Û�Ûr� Ú �Ø#Û�É Æ Ø!�
−40 −30 −20 −10 0 10 20 30 40

−40

−30

−20

−10

0

10

20

30

40

71 psi

142 psi

213 psi

284 psi

356 psi

Smallest Minimum Principal Stress

� �!�,üÖô%ý�Éwâ�þ1â2ÿñ�iÉ�Ø-$É��1ô ÐñÎ Ç��i�Û�Ûr��� Æ â����i�Û�Û�É Æ Ø!�

−40 −30 −20 −10 0 10 20 30 40
−40

−30

−20

−10

0

10

20

30

40

78 psi

157 psi

235 psi

313 psi

391 psi

Largest Maximum Principal Stress

� $%�,üÖô¥ý�É]â�þ+â2ÿñ�iÉ�Ø#$É��mô ÐñÎ Ç��i�³Û�Û�� Ú �Ø-Û�É Æ Ø��
−40 −30 −20 −10 0 10 20 30 40

−40

−30

−20

−10

0

10

20

30

40

80 psi

160 psi

241 psi

321 psi

401 psi
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�ÅÄ£ÆhÇÉÈ\ÊWl�Ì�Í á Î@�ÅÐ£Ù0Ù'ÈïÔÖÄ�ãmñßÜÉÈPãmÆhç ÚÿÊ�ãmæ h0Ø,È\Ê�ÛPÛ,Ê�Û�Ä�Ò2�³ÇÏÄ�Ð�ÑßÄ�ÒÉÆ à �[h0Ê�×JÙhÒÏÑ �ÿÐ�Ù¨Ù'Èiäåã í6d ä¿nlí}ã'ÒÏÑ
e�Ä�Ò Ø\ÜE�ÅÐ£Ù0Ù'ÈXäå×�í¦d äåÑ í�ÎGe)Ù'ÈPØ\ÜÉÈPÄ�ÑÉÆ'Ê�ËAãmÈPØ\Ügf¨Çßãmæ'Ê�äih�j0Ð�çïãmÈ|Þ)Ê�×JÙ'ÈPÑ h0Ø,È\ÙhÒÉÆÃè�Ùhç�ñlÙhÒÉÊ�Ò¨Ø}Ä�Ò¸Ó
ÔÖÄ£È\Ê�×JØ\Ä£ÙhÒ`í
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��Ù���ÊZÈ��iÊ�×PÜÏã'ÒßÄ�×Zã'Ð��ÅÐ£Ù¨Ù'È�äåã í�d
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Ä�Ò�Ó ÔÖÄ£È\Ê�×JØ\Ä£ÙhÒ`í
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�ÅÄ£ÆhÇÉÈ\ÊWl�Ì�Í��0Î@�ÅÐ£Ù0Ù'ÈïÔÖÄ�ãmñßÜÉÈPãmÆhç ÚÿÊ�ãmæ h0Ø,È\Ê�ÛPÛ,Ê�Û�Ä�Ò2�³ÇÏÄ�Ð�ÑßÄ�ÒÉÆ à �[h0Ê�×JÙhÒÏÑ �ÿÐ�Ù¨Ù'Èiäåã í6d ä¿nlí}ã'ÒÏÑ
e�Ä�Ò Ø\ÜW�ÅÐ£Ù0Ù'È½äå×�íKdºäåÑ í�Î�ljÈPã'Ò
ËAãmÈ\Ø\Üqf¨ÇÏãmæ'Êµä�mÿã�nßã'Û�Þ)Ê�×JÙ'ÈPÑ@h0Ø,È\ÙhÒÉÆïè�Ùhçµñ`ÙhÒÏÊ�Ò ØCÄ�ÒÁÓ ÔÖÄ£ÈPÊ�×JØ\Ä£ÙhÒ í
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d ä¿n`íxã'ÒÏÑ  Ð�Ðx�ÅÐ£Ù¨Ù'È�Û}äå×�í d äåÑ`í�Î�ljÈPã'ÒkËAãmÈPØ\Ügf¨Çßãmæ'Êiä�mKã�nßã'Û½Þ�Ê�×JÙ'ÈPÑJh0Ø,ÈPÙhÒÉÆiè�Ùhç�ñlÙhÒÉÊ�Ò¨ØÖÄfÒ Ó
ÔÖÄ£È\Ê�×JØ\Ä£ÙhÒ`í
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�ÅÄ£ÆhÇÉÈ\Ê�l�Ì�Í�ø¨Îx�ÅÐ£Ù0Ù'ÈÿÔÖÄ�ãmñßÜÏÈPãmÆhç ÚÿÊ�ãmæ�hEØ,È\Ê�Û\Û,Ê�ÛÅÄ�Ò¦��ÇßÄ�Ð�ÑÏÄ�ÒÏÆ à �£hEÊ�×JÙhÒÏÑ¦�ÅÐ£Ù0Ù'ÈCäåã íàd ä¿n`íìã'ÒÏÑ�exÄ�Ò¨Ø\Ü
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�ÅÄ£ÆhÇÉÈ\Ê�l�Ì�Í��0Îc�ÅÐ£Ù¨Ù'È8ÔÖÄ�ãmñßÜÏÈPãmÆhç ÚÿÊ�ãmæth0Ø,È\Ê�Û\Û\Ê�ÛxÄ�Òk�³ÇÏÄ�Ð�ÑßÄ�ÒÉÆ à �
��Ù���ÊZÈ��iÊ�×PÜÏã'ÒßÄ�×Zã'Ð��ÅÐ£Ù¨Ù'È�äåã í�d
ä¿n`í�ã'ÒÏÑ  Ð�Ð��ÅÐ£Ù0Ù'ÈPÛqäå×�í*d äåÑ`í�Î�o8Ù!nlÊ½Ë�ãmÈ\Ø\Ügf0ÇÏãmæ'Ê
ä�mKãmæmãmØ,Ù'ÈPÄÿÞ�Ê�×JÙ'ÈPÑ�h0Ø,È\ÙhÒÉÆ�è�Ùhç�ñlÙhÒÉÊ�Ò¨ØxÄ�Ò
Ó
ÔÖÄ£È\Ê�×JØ\Ä£ÙhÒ`í
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�ÅÄ£ÆhÇÉÈ\Ê6l�Ì�Í�	0Î¦�ÅÐ£Ù0Ù'È½ÔÖÄ�ãmñßÜÏÈPãmÆhç ÚÿÊ�ãmæJh0Ø,È\Ê�Û\Û,Ê�ÛqÄ�Ò��³ÇÏÄ�Ð�ÑßÄ�ÒÉÆ à� �bhEÊ�×JÙhÒÏÑt�ÅÐ£Ù0Ù'È äåã íSd ä¿nlíÖã'ÒÏÑ
e�Ä�Ò Ø\ÜE�ÅÐ£Ù0Ù'ÈXäå×�í¦d äåÑ í�ÎGe)Ù'ÈPØ\ÜÉÈPÄ�ÑÉÆ'Ê�ËAãmÈPØ\Ügf¨Çßãmæ'Ê�äih�j0Ð�çïãmÈ|Þ)Ê�×JÙ'ÈPÑ h0Ø,È\ÙhÒÉÆÃè�Ùhç�ñlÙhÒÉÊ�Ò¨Ø}Ä�Ò¸Ó
ÔÖÄ£È\Ê�×JØ\Ä£ÙhÒ`í
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Smallest Minimum Principal Stress
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