
HAL Id: hal-00129628
https://hal.science/hal-00129628

Preprint submitted on 8 Feb 2007

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Energy decay rate of wave equations with indefinite
damping.

Ahmed Benaddi, Bopeng Rao

To cite this version:
Ahmed Benaddi, Bopeng Rao. Energy decay rate of wave equations with indefinite damping.. 1999.
�hal-00129628�

https://hal.science/hal-00129628
https://hal.archives-ouvertes.fr


���������
	��
������	����������������������! #"����%$&�'��(
�)$*��+,$-���
��./��$*���0�
��132
$-���

4�57698;:=<?>�@
4
ABABC?DFEG:H<�IKJG8LE�MONP4RQSUTWV*XZY[XZ\WX�]F^�_�^a`&bF^-cd`ebW^�fhgiXZb�j^-k�glXmYonL\W^�p�qrgiTF`sj^-^t!TFYoqi^-cdV*YoX;j^�uKvl\WYoVxwygiV*Xm^-\Wc�]F^�z{Xmc*giV*|Kvl\Wc*}~{�W_�\F^�_�^aT�j^&�m�!^aV*`-gic*Xm^-Vr� �i~i�l�r�
z;XZcdglV*|Kvi\Fcd}���^-]W^-�K�;�;c*giTF`-^|K^-TWgl]W]FY���k�glXmb�� \���V*Xmc*glVd|{}W� ��c c*givL��k�glXmb�� \{�UVdXZc*giV*|W}F� ��c
���x�����F���F�K� � 8��lIKE��-�U:�8L�¡ -5�8¢IKE�8L£&:��¤6¥8¦EG�-��IKE�DF§©¨�D;ªK8O8;«­¬�DF a�¤IKE)¨��¤ -5®DFE��EG:�8l¯�E��¤ a8O�-�¤MKE°:�DF6¥J��¤E�M±DFE�:²D¢³L8L�rI´IK�i:�8L�µJ�IK -8LE� a�UDF§? a8L�r6¢¶¸·
�-�¤E�M¹Dº�-5�IsIK -�¤E�M6¥8¦ -5�I�:�»;¨?8�8;�- ¼DF½�§¤�U�-5¾ -5�8?DK�-¿s6¥J� -IK a�U�
8LÀÁJ�DFE��-�¤IKEBIFÂ�8¦�¤MK8LE�ªWDF§�¬78���DFE�:h8L��MK8LE�ªK8;�l aIK�i�IFÂÃ -5�8¥:�DF6¥J�8;:¢¨�D{ªK8µ8;«K¬�DF -�¤IKE±ÂmIK�µD¥§UDF�rMK89�l§UDK�r�
IFÂ'�lIÁ8iÄH�l�¤8¦E� r�L¶¡C*E´DK:�:��¤ a�¤IKE�»��ÅÂ a578Æ:7DF69J7��E�M=�iIÁ8lÄ��l�¤8LE% /�U�¾ÇF6¥IK�r8¡JGIs�-�¤ a�¤ªK8¡ -5�DFE�E�8LMsDF -��ªK8;Ç�»!¨?8¥J��rIWªK8µ -5�DF µ -5�88LE�8L�rMK¿±IFÂR�-¿��- a8L6 :�8;�LD;¿��/¬�E��ÅÂmIK�r6¥§�¿¢8LÀsJGIKE�8LE� a�UDF§¤§�¿´ -I±³L8L�rI�¶±È?5��U�/�-5�DF�rJ��r8;�-¬�§¤ MK8LE�8L�iDF§��¤³L8��?D�J��r8LªÁ��IK¬���¨?IK�rÉ¥IFÂ�Ê7�r8¦�¤ rDK�?DFE�:¢Ë�¬GDF³¦¬GDOÌrÍLÎKÎKÏÁÐ¼¶
Ñ¢Ò­Ó�ÔµÕ��FÖ��K� ��E�:y8i¯GE��� -8P:7DF69J7��E�M�»K�-JG8;�i -�r¬�6×8¦ÀÁJ�DFE��-�¤IKE�»sN#�¤8��-³
½�DK�-�U�L»K8LÀsJGIK£E�8LE� a�UDF§Ø:y8��LD{¿O�iDF -8Ù¶
ÚÛ���FÜ�Ò�Ý����;ÞU�K�=ß�à���á;Òs�F��âäãU���;�{Þ¤åæ�K�y��ÞUÕ�ç ¶�èKéÁêÃëKì�»�èKéKí�ëKì�»�èKéKí
ÍLì�»�ÎKèKA¡ÍLé�¶
î �¾ï{ç��;�FÕ�Ö©à��F��ÞUÕ�ç
��� 8
�lIKE��-��:y8¦�© a5�8BA
�¤�r�U�r5�§¤8L xJ7�rIK½�§�8L6ðIFÂ�IKE�8L£&:��¤6¥8¦EG�-��IKE�DF§¨�D;ªK8
8;«K¬GDF a�¤IKE¢¨��¤ a5¢DFE¢�¤E�:�8l¯�E��¤ a8
ªÁ���r�lIK¬��#:�DF6¥J���E7M�ñ

Ì¼ÍFòUÍ{Ð óôöõ�÷FøUø�ù�÷Fú;ú
û ëÁüaý ÷Wø�û¸þi÷�ÿ ì�� ì�������Í��
÷ Ì*ì��	�rÐ ÿ ÷ Ì¼Í��	�rÐ ÿ ì�� 
��
�°ì
÷ Ì����rìÁÐ ÿ ÷�� Ì��GÐ�� ÷Wø Ì����rìÁÐ ÿ���� Ì��GÐ¨�5�8L�r8¢ -5�8±ªFDF�r��DF½�§¤8¹�lIÁ8iÄH�l�¤8¦E� Hý²�U�ODF§¤§�IF¨?8;:) -I°� 5�DFE�MK8±�-�¤MKE�¶×QP¬7�OMKIsDF§B�U�¥ aI��E�ªK8;�- -��MsDF -8? a578?8¦E78¦�rMK¿¡:y8��LD{¿¾�iDF -8?IFÂ� a5�8
�-IK§�¬7 a�¤IKE�»F��ÂG a5�8
�lIs8lÄH�i�¤8LE� �ýB�U��DK�r�-¬�6¥8�: aI¥½G8äÇF6¥IK�r8
JGIs�-�� -��ªK8/ -5�DFEHE78¦MsDF -�¤ªK8�Ç�»�D¥�lIKE��-8;�l a¬7�r8BJ�¬� 'ÂmIK�r¨�DF�i:¥½�¿Hê�5�8LEH8L 
DF§d¶��E�� ë��d¶� 8#ÉsE�IF¨� -5�DF ���ÂØý/�U�!E�IKE�E�8LMsDF -��ªK8?DFE�:��- a�r�U�l a§¤¿¾JGIs�-�¤ a�¤ªK8�IKE¥�-IK6¥8Ã�-¬�½7��E� -8¦�rªFDF§IFÂ�� ì���Í��*»# a5�8º8LE�8L�rMK¿¸IFÂ¾ -5�8´�-IK§�¬� -�¤IKE)IFÂä -5�8¢8;«K¬�DF -�¤IKE3ÌrÍF¶UÍ{Ð :y8��LD{¿%�¥¬7E���ÂmIK�r6¥§¤¿8LÀsJGIKE�8LE% -�UDF§�§¤¿H -IO³L8L�rIHDK���
MKIs8;�
 -I=��E�¯GE��� e¿±Ìd�-8L8¥<?DF�i:�Is�#8¦ /DF§d¶���Í��
DFE�:ºê�5�8LE±8L DF§d¶�� ë��ZÐ¼¶
N#8;�i8LE� -§�¿K»�Ê7�r8L�� rDK�
DFE�:�Ë�¬�DF³L¬�D � Ï���8;�- ¼DF½7§��U�-5�8;:O -5�8/¬�E��ÅÂmIK�r6,�- rDF½���§¤�¤ &¿O�¤E a578ä�LDK�-8BIFÂ
�¤E�:�8l¯�E��¤ a8B�-�¤MKE�¶

Í



@#IF¨ ¨?8R:y8i¯GE�8
 a5�8h§��¤E�8;DF�?¬�E�½�IK¬7E�:�8;:�IKJ�8L�iDF -IK�����
�¤EO -5�8¾�-J�DK�l8����
�
Ì*ì��;Í{Ð��	�
 Ì*ì��;Í{ÐÃDK��ÂmIK§¤§¤IW¨
�Bñ

Ì¼ÍFòoëÁÐ�� � ÿ � ì 
� ú;úBù�þ ëÁüaý�� � �=Ì�� � Ð ÿ�� � 
 Ì*ì��;Í{Ð���� �
�
Ìdì��;Í{Ð������ �

�
Ìdì��;Í{Ðrò

� 8L �� �H½G89DFE´8L�¤MK8¦E�ªWDF§¤¬�8�IFÂÃ -5�8¡IKJG8L�iDF aIK�¥Ì � ú;ú ù)þ Ð¼»�DFE�:"!#�=½�8¥ -5�89DK�r�-I��l��DF -8;:E�IK�r6ODF§��¤³L8;:´8L��MK8LE�Âm¬�EG�i -�¤IKE¸�¤E 	 
 Ìdì��;Í{Ðr¶®C*E � é��
Ê��r8L�¤ ¼DK�/J7�rIWªK8;:´ -5�DF ¥��Â/ü ��ì¢�U��-6ODF§�§
8LE�IK¬7MK5�»� -5�8¥ÂmIK§¤§¤IW¨#��E�M¢�lIKE�:��¤ a�¤IKE��/DF�r8OE�8;�l8;�r�rDF�r¿=ÂmIK�µ a5�8=�- ¼DF½��¤§¤�� &¿ºIFÂP -5�88;«K¬�DF -��IKE´ÌrÍF¶�Í{Ð
ñ
ì �$� �&% � 
 %(')')' % � ��* ù,+ �Ì�- � Ð 
 � ÿ(. �

�
ý7Ì��GÐ�! 
� Ì��GÐ�/ � %10 � �®ì�� 
�2 % ÍFòÌ�- 
 Ð� DF -8L�9IKE®Ê7�r8L�� rDK�¡DFEG:)Ë�¬�DF³L¬�D � Ï���8;�- rDF½�§��U�-5�8;:´ -5�8¢¬�E��ÅÂmIK�r6 8LE�8L�rMK¿¸:�8;�LD;¿��iDF -8��E² -5�8��LDK�-8=¨�5�8L�r8Hý4365�7¡Ì*ì��;Í{Ð¡DFE�: þ�ÿ ì�ÂmIK��ü ��ì±�-6ODF§�§?8LE�IK¬7MK5�¶¸È'5�8L���J��rIsIFÂ��U��½�DK�-8;:¡IKE=Dµ�-5�IsIK -��E7Mµ698L -5�I%:¥:�8LªK8L§¤IKJ�8;:¥½�¿Oê�IWÀ¥DFE�:�Ë�¬�DF³L¬�D �98 ��ÂmIK�? -5�8¨�D;ªK8/8;«K¬�DF -�¤IKE�¶P<�¬7 P�¤E¢ -5�8¡DF½��-8LE��l8¾IFÂ�DFE´DK:�8;«K¬�DF -8¡DFE��rDF -³BÂmIK�
 -5�8¡DK�-¿s6¥J� -IK a�U�8LÀsJ�DFE��-�¤IKE�»7 a5�8�J��rIK½�§¤8L6,�r8L6ODF��E78�:=IKJG8LE´��Eº a5�8�MK8LE�8L�iDF§x�LDK�-8K»�8LªK8¦E´¨#5�8LE þ �U�BD�lIKE��- ¼DFE� L¶C EH -5��U��¨?IK�rÉ�»Á¨?8P¨#��§¤§G8��- rDF½�§¤���-5� a5�8h8¦ÀÁJ�IKE78¦E� -��DF§��- rDF½���§¤�¤ &¿¡�¤EO -5�8¾�LDK�-8
¨�5�8L�r8ý:3;5�79Ì*ì��;Í{ÐäDFE�: þ 3 	 �;Ìdì��;Í{Ð/ÂmIK�=ü ��ì¹�-6ODF§¤§?8LE�IK¬�MK5�¶ � 8=¨��¤§¤§�8L6¥J�§�IF¿�D�-5�IsIK -�¤E�M±6¥8L a57I%:²¬��-8;:²�¤E°N
DFI���ÍLì��'ÂmIK�¥ a5�8¢N
D;¿Á§�8L�¤MK5�<o�µ½G8�DF6 8;«K¬�DF -�¤IKE�¶®È?57���DFJ�J��rIsDK� 5°�lIKE��-�U�- ¼���¤E �lIKE��- -�r¬��l a�¤E�M�»?¨#�� -5�IK¬� ODFE�¿)D´J��r�¤IK�r��DFE��rDF a³K»
DFE®8LÀsJ7§��U�l�� DFJ�J��rIFÀs�¤6ODF a�¤IKE¸IFÂ/ a5�8´�r5�DF�iDK�l -8L�r���- -����8;«K¬�DF -�¤IKE®IFÂµ a5�8¢¬7E�:�8L�r§�¿Á��E7M �-¿��- a8L6¢¶�C E�-8;�i -�¤IKE���ë�»�è�¨?8B8;�- rDF½�§��U�-5O -5�8µDK�-¿s6¥J� -IK a�U�
8LÀsJ�DFEG�-��IKE=IFÂx -5�8/8¦�¤MK8LE�ªWDF§�¬78>=@? � ñ

Ì¼ÍFòoèÁÐ =A? � ÿ�ù ü . �
�
ý�Ì��GÐB/ �DCFE�2HG û Ì�E û ürÐJI�K�L Í2NM

¨�5�8L�r8�I�K
Ì�OKÐ�PQOh���?D �r8�DF§GE�¬�6¡½G8L�;¶SRs8;�l a�¤IKET8µ���?:�8LªKIK -8;:O -I9Dµ:�8L rDF��§¤8;:O�- -¬�:�¿¥IFÂ a578��-¿%�- -8L6�IFÂ�8¦�¤MK8LE�ªK8��l -IK�i�L¶ � 8
¯G�i�- Ø:�8L -8L�r69�¤E�8
 -5�8�E�¬�6¡½G8L��IFÂ�8¦�¤MK8LE�ªWDF§�¬78���IFÂ%§¤IW¨Âm�r8;«K¬�8LE��l¿K¶P@#8LÀs h¨?8¾J��rIFªK8/ a5�DF 
 -5�8¡�-¿%�- -8L6,IFÂ�8¦�¤MK8LE�ªK8��l -IK�i�#IFÂU�,���U�#8;«K¬��¤ªWDF§¤8¦E�  aI¥ -5�8B¬��-¬GDF§�IK�r a5�IKE7IK�r6ÆDF§7½�DK�-����IFÂ
 -5�8/8¦E78¦�rMK¿O�-J�DK�l8V���
�
Ìdì��;Í{Ð�� 	�
 Ìdì��;Í{Ðr¶Êæ��E�DF§¤§¤¿9�r8;�LDF§¤§� a5�DF # a578¾MK8LE�8L�iDF§GIKE�8L£ :y��6¥8LE��-�¤IKE�DF§�:�DF6¥JG8�:Æ¨�D;ªK8B8;«­¬�DF a�¤IKE

Ì¼ÍFòW8�Ð X ÷ øUø ù Ì�Y ÷ ú Ð ú û ëÁüaý ÷ ø û þl÷¥ÿ ì
�LDFE¾½G8
�r8;:�¬��l8;:
�¤E% -I� -5�8�ÂmIK�r6×Ì¼ÍF¶UÍ{Ð�½�¿P -5�8�� 5�DFE�MK8�IFÂ ��£*ªWDF�r�UDF½�§�8
DFE�:h -5�8
¬�E�ÉÁE�IF¨�E
÷ ¶ È?5�8L�r8lÂmIK�r8=¬�E�:�8L�9�-¬7�� rDF½�§¤8��lIKE�:��¤ -��IKE�� IKE) a578±�iIÁ8lÄ��l�¤8LE% r�DX �ZY �rý � þ »
¨?8¢�LDFEë



8;�- ¼DF½�§¤�U�-5¹ -5�8¥¬�E��ÅÂmIK�r6 �- rDF½��¤§��¤ &¿ºIFÂ� a5�8�MK8¦E78¦�iDF§©IKE�8L£ :y��6¥8LE��-�¤IKE�DF§x:�DF6¥JG8;:´¨�D;ªK88;«K¬�DF -��IKE´ÌrÍF¶ 8�Ð�¨��¤ a5�IK¬7 PDFE�¿O:���ÄH�l¬�§¤ &¿K¶
� �¸� ����Òs�KÞU��ãB�K�7�;Ò�� C*E´ -5����/�-8;�l a�¤IKE´¨?89�lIKE��-�U:�8L�B a578Æ�-JG8;�l��DF§��LDK�-8�¨�5�8L�r8

þ ���hDH�lIKE��- rDFE� ¦¶/Ê��rIK6� -5�8¡�lIKE�:��¤ a�¤IKE¸Ì - � Ð¼»�¨?8�E�IK -���l8µ -5�DF  ù � � ÿ 2 
 G 
 û)þ %G 
 û¸þ �®ìäÂmIK�RDF§¤§�2 % ÍF¶�Ê�IK��DF§¤§ 2 % Í
¨?8µ:�8l¯�E�8��S? � ½�¿¥ -5�8¾8;«­¬�DF a�¤IKE´ñ
Ìdë�òUÍ{Ð�� � 
 ? � û¸þ�û üaý �hÿ C�E 2HG ¨�5�8L�r8 �
	��S? � � ì�� ý �/ÿ . �

�
ý7Ì��ÙÐB/
�Kò

Ê��rIK6  a578H�lIKE�:��¤ a�¤IKE®Ì - 
 Ðr»
¨?8O5GD;ªK8Oý � � ì�¶´È?5�8LE���	��S? � � ì���6¥J�§¤�¤8��h -5�DF 
���� � �°ì¥DFE�:T
������ � �®ì�¶�C* �ÂmIK§¤§�IF¨P�' a5�DF 
Ìdë�òoëÁÐ �� �S? � ù Ì&üaý ��� E�� 2 
 G 
 û¸þ Ð��� % �� 
����S? � C�� 2 
 G 
 û¸þ �� % � 2 
 G 
 û¸þ ò4�:y���r8;�l ��lIK69J7¬� ¼DF -�¤IKEHMK�¤ªK8;�? -5�DF 
� 
 ? � ù Ì&üaý ��� E � 2 
 G 
 û¸þ Ð 
 ÿ Ì�� 
 ? � û9þ Ð ù Ìeüaý ��� E�2HG!Ð 
 � ë#Eeüaý � Ì � 2 
 G 
 û¸þ�ù 2HG!Ð¼ò·
�-��E�M=Ìdë�¶UÍ{Ðr»��¤ �ÂmIK§�§¤IW¨
�? -5�DF 
Ìdë�òoèÁÐ �� � 
 ? � ù Ì&üaý ��� E � 2 
 G 
 û¸þ Ð 
 �� ÿ ���

ëÁüaý �Wþ E2HG û�� 2 
 G 
 û¸þ ��� � ëÁü�!iý"!$#&% þ %2HG ò
ê�IK6�½���E7��E�M¥Ì*ë�¶[ëÁÐ?DFE�:±Ì*ë�¶oèÁÐ�¨?8BMK8L ¾ñ
Ìdë�òW8�Ð �� � ? � û üaý � � E�� 2 
 G 
 û¸þ �� � ëÁü�!iý"!$#'% þ %2HG � ù � � ñ ÿ üZ- �2 ò
C*E=J�DF�r a�U�l¬�§UDF�;»KÂmIK�
ì � ü ��Íh¨?8B5�D{ªK8¡ñ
Ìdë�òoéÁÐ ���

� ? �2 ��� � !iý"!$# û - � û � G 
 û % þ %oò@#8LÀs #ÂmIK�
DF§�§S2 % ÍF»�¨?8µ:�8l¯�E�8
 a578¾�r8LMK�¤IKE&(�? � DK�Bñ
Ìdë�òoÏÁÐ (V? � ÿ*) %W= ù �S? � % � ü�+ 2-,sò� 8L �=T3&(�? � ¶�È?5�8LE=¬��-��E7MHÌ*ë�¶�Í{Ð?DFE�:±Ì*ë�¶oéÁÐ¼»�¨?8h¯�E�:¥ -5�DF 

%W= 
 û¸þ % % % � 
 ? � û¸þ % ù %W= û �S? � %.%W= ù �S? � %% Ì�2HG ù ü�%öý � % Ð 
 ù ü2 L;ë�% � � % û ü2 M% G 
8 ù ëÁüiÌrÍ û !iý"!$# û - � û � G 
 û % þ % Ð � G 
Ï
è



J��rIFªs�U:�8;:¥ a5GDF Bü �°ì��U���-6ODF§¤§�8LE�IK¬�MK5´ñ
Ìdë�ò��KÐ ü � ü � ñ ÿ G 
èKì�Ì¼Í û !iý"!$# û - � û � G 
 û % þ % Ð �ÛÍFò
� 8¦EG�i8/¨?8µ�¦DFE¢�r57IsIs�-8µì �:������Ì�= 
 û¸þ Ð �®ë#G�ÂmIK��= 3 ( � DFEG: ù ë#G �4�����ØÌ = 
 ûþ Ð �ðìÆÂmIK� = 3 ( � � �-¬��r5´ -5�DF B -5�8�Âm¬�E��l -��IKE = * � = 
 û�þ �U�¾DFE�DF§¤¿s -�U�µ�¤E¹8;DK� 5�r8LMK��IKE'(�? � ¶4
�#�¤E±ê�IWÀODFE�:�Ë�¬�DF³L¬�D � 8 �*»�¨?8¾�lIKE��-�U:�8L�? a578¾�¤E��¤ a�UDF§�ªWDF§¤¬�8¾J7�rIK½�§�8L6 ñ
Ìdë�ò
	ÁÐ � = 
 ÷/ù�÷Fú;ú
û ëÁüaý = ÷hû¸þl÷¥ÿ ì�� ì � � ��Í��

÷ Ì*ìÁÐ ÿ ì�� ÷Wú ÌdìÁÐ ÿ ÍFò
Ê��rIK6  -5�8µ�i§UDK�r�-�U�¦DF§� -5�8LIK�r¿OIFÂ
IK�i:��¤E�DF�r¿O:����Ø8L�r8LE� a�UDF§�8;«­¬�DF a�¤IKE��#¨?8/ÉsE�IF¨  a5�DF 
 -5�8J��rIK½�§¤8L6 Ì*ë�¶
	ÁÐ�5�DK�#D¡¬7E���«­¬�8¾�-IK§¤¬� -��IKE=¨�5��U�r5=�U�PDFEGDF§�¿Á a�U�
¨��¤ -5¢�r8��-JG8;�l � -I9 -5�8µJ�DF£�iDF6¥8¦ -8L�i�#ü � =¹Ìeê�I%:7:���E7MK aIKE¢DFE�: � 8Lªs�¤E��-IKE�� è��ZÐ¼»GDFE�: = ? �9�U��DFE¢8L�¤MK8¦E�ªWDF§¤¬�8BIFÂ
 -5�8IKJ�8L�iDF -IK��� � ��Â?DFE�:=IKE�§¤¿O��ÂN= ? �O�U�
D¥³L8¦�rI¥IFÂ
 -5�8/Âm¬�E��l -��IKE"= * ÷ ÌrÍ��	�rÐ¼¶BÊ7¬��r -5�8L�r£6¥IK�r8? a5�8#8L��MK8LE�ªWDF§¤¬�8 = ? �¾�U�
MK8LIK6¥8L a�r�U�LDF§�§¤¿µ�-��6¥J�§¤8ÃDFEG:µ -5�8BDF§�MK8L½��iDF�U�
6�¬�§¤ a�¤J�§¤���l�¤ &¿IFÂ = ? �µ���� -5�8
IK�i:�8L�
IFÂ = ? �9DK��D/³L8¦�rIµIFÂ� -5�8#Âm¬�E��l -��IKET= * ÷ ÌrÍ�� =�Ð�Ì*@#8L��6ODF�rÉ � Î��ZÐ¼¶Ê7IK§¤§�IF¨��¤E�M¡DFE=��:�8;D�¬��-8;:���E¢N
DFI �¤ÍLì��d»�¨?8/¨��¤§�§��lIKE��- -�r¬��l �DFE¢8LÀsJ�§¤�U�i�¤ PDFJ7J��rIWÀÁ£��6ODF -��IKE=IFÂ� -5�8¡�-IK§¤¬� a�¤IKE ÷ IFÂ� -5�8µ�¤E��¤ a�UDF§�ªWDF§¤¬�8/J��rIK½�§¤8L6 Ìdë�¶
	ÁÐr¶BC*E=ÂdDK�l P�ÅÂÃý � þ DF�r8�lIKE��- ¼DFE� r�L»s -5�8hÂm�r8;«K¬�8LE��l�¤8��'IFÂ
 a5�8hJ��rIK½�§¤8¦6�Ì*ë�¶
	ÁÐ?DF�r8BMK�¤ªK8¦E¢½�¿

� ÿ C � = 
 û ëÁüaý = û¸þ#ÿ C � = 
 û¸þ C)üaý û I L ü%W= % M ò
È?5��U�?�-¬�MKMK8;�- r�?¬��' aIODFJ�J��rIsDK� 5¥ a5�8µ�-IK§¤¬� a�¤IKE ÷ IFÂÃÌ*ë�¶
	ÁÐ�½�¿
Ìdë�òoÎÁÐ !�Ì���� =�Ð ÿ Í

� = 
 û�þ�û üaý�Ì*ìÁÐ �-�¤E�5�L � = 
 û¸þ � û . ú� üaý7Ì��ÙÐB/
� M ò
<�¿=ªs�¤�r -¬�8¾IFÂ�Ì*ë�¶[ÏÁÐr»�¨?8µ�-8L8¾ -5�DF 
 -5�8ä:y8¦E7IK69�¤E�DF -IK� � = 
 û¸þ©û üaý�Ì*ìÁÐÃ�¤E´Ìdë�¶oÎÁÐ:�Is8;�-E�<  BªWDFE7���-5´�¤E¹ -5�8¥�r8LMK��IKE (�? � ÂmIK�µì �×ü � ü � ¶ � 8¥E�IK a�U�l8¡ -5�DF >!±�rDF -���e¯�8;� a5789�¤E��¤ a�UDF§
ªWDF§¤¬�8¥�iIKEG:��� -�¤IKE��BIFÂ¾Ì*ë�¶
	ÁÐ¼¶ � 8¥¨��¤§�§ �-¬��- a�ÅÂm¿± -5�DF >!¢�U�B�¤E�:�8L8;:´D=MKIsI�:DFJ�J��rIFÀs�¤6ODF a�¤IKE¥IFÂæ -5�8BJ7�rIK½�§�8L6�Ì*ë�¶
	ÁÐr¶
��Ò�Ý²Ý�� � � î � 4
�r�-¬�6¥8� a5GDF �ýD3 	 # Ì*ì��;Í{ÐxDFE�: þ ���
Dh�iIKEG�- ¼DFE� L¶
È?5�8LE¡ -5�8L�r88LÀs�U�- ¼�µDº�iIKEG�- ¼DFE� �- 
 � ì�»�:�8LJG8LE�:��¤E�MHIKE7§�¿´IKE !iý !$# DFE�: þ »��-¬�� 5� a5GDF /ÂmIK�¡DF§�§2 % ÍhDFE�:Hì�� ü � ü �  -5�8¾�-IK§¤¬� -��IKE ÷ IFÂx -5�8¾�¤E��¤ a�UDF§GªWDF§�¬78¾J��rIK½7§�8L6,Ì*ë�¶
	ÁÐÃ�rDF -���e¯�8;� a578BÂmIK§¤§�IF¨��¤E�Mµ8;�- -��6ODF -��IKE�ñ

Ìdë�òUÍLìÁÐ % ÷ % � - 
� %W= 
 û¸þ % � 
S=�3 (�? � ò
8



��������� � 8L �=�3 (V? � ¶�È'5�8LEO¨?8B5�D{ªK8�= ÿ �S? � û ü � � 		��
P¨#�� -5�ì � � � � Í + 2�¶<�¿µªs�¤�r a¬78�IFÂ� a5�8
�r5�IK�U�l8�IFÂ������ØÌ = 
 ûHþ Ðr»Á¨?8P�-8L8� -5�DF �

� � = 
 û¸þ �®ìRÂmIK��=�3 ( �DFE�:T
�� � = 
 û¸þ �°ì ÂmIK�,= 3 (
� � ¶�È?5�8L�r8lÂmIK�r8B¨?8/IK½� rDF��E= a5GDF 
Ìdë�òUÍKÍ{Ð �� � = 
 û�þ?ù Ìeüaý � � E 2HG!Ð �� % �� 
�� � = 
 û þ CF2HG!Ð �� % 2HG�ò
·
�-��E�M=Ìdë�¶UÍ{Ð�¨?8h5�D;ªK8= 
 û¡þ#ÿ � 
 ? � û ëÁü �S? � � � 	 ��
 û ü 
 � 
� 	 � 
 
 û¡þ#ÿ Ìeüaý ��� E�2HG!Ð 
 û ëÁü �S? � � � 	 ��
 û ü 
 � 
� 	 � 
 
 òÈ?5�8LE=¬��-�¤E�MOÌdë�¶oéÁÐr»�¨?8¾:�8;:�¬G�i8h a5�DF 

�� = 
 û¸þ?ù Ìeüaý � � E 2HG!Ð 
 ��Ìdë�òUÍLëÁÐ
� ëÁü � � 
 � û � � % � � % Ð � ëÁü � Í û !iý"!$# û - � û � G 
 û % þ % � ñ ÿ ëÁüZ-�
Fò

ê�IK6�½���E7��E�M¥Ì*ë�¶�ÍKÍ{Ð?DFE�:±Ì*ë�¶UÍLëÁÐ¼»�¨?8/5�D{ªK8
Ìdë�òUÍLèÁÐ �� � = 
 û¸þ
û Ìeüaý � � E�2HG!Ð �� � ëÁüZ-�
2HG � üZ-�
Fò
C* ?ÂmIK§¤§¤IW¨
�� a5�DF 'Âm�rIK6 Ì*ë�¶�ÍLèÁÐ� a5�DF 
Ìdë�òUÍ 8�Ð �� ��	 � = 
 û¸þ �� � üiÌ !iý"! # û - 
 Ð � ëÁüZ- 
 � Í
¨�5�8L�r8? -5�8?§UDK�- x�¤E�8;«K¬GDF§��¤ &¿/���
:y¬�8? aI¥Ì*ë�¶ �KÐr¶
@#8¦ÀÁ �¬G�-��E�MµÌ*ë�¶[éÁÐ�DFE�:¥Ìdë�¶UÍLèÁÐ�¨?8?IK½� rDF�¤E a5GDF 
Ìdë�òUÍLéÁÐ % = %

� % = 
 û¸þ % � % �S? � % û ü2HG ù ëÁüZ- 
 �
% �S? � + 2 % û ÍG ù ëÁüZ- 
 �

-�
G ù ëÁüZ- 
 �
-�
ë

¨�5�8L�r8B -5�8/§�DK�- ?�¤E�8;«K¬GDF§��¤ &¿¥���#:�¬�8B -I¢Ìdë�¶��KÐr¶@#IF¨��-8L a -�¤E�M
� Ì��GÐ ÿ Í

� = 
 û¸þ �-��E�5 � = 
 û þ � � a578¦E�Âm�rIK6  -5�8/ªWDF�r��DF -�¤IKEHIFÂ��lIKE��- rDFE% r�©ÂmIK�r6¡¬7§�D/¨?8B5GD;ªK8
÷ Ì��GÐ ÿ � Ì��GÐ ù ëÁüZ= . ú

�
ý7Ì��FÐ ÷ Ì �FÐ � Ì�� ù �FÐB/
�Kò

C* P�lIK6¥8;��Âm�rIK6�Ì*ë�¶�Í 8�Ð?DFE�:±Ì*ë�¶UÍLéÁÐ� -5�DF 
% ÷ Ì��GÐ$% � �lIs�-5µÍ

� % = 
 û¸þ % û -�
��lIs�-5äÍ . ú� %öý�Ì �FÐ$%.% ÷ Ì �FÐ$% /
�Kò
é



4#J�J�§¤¿s�¤E�M��
�rIKE�¨�DF§�§�<[�©�¤E�8;«K¬�DF§¤�� e¿Ù»Á¨?8/IK½� ¼DF�¤E= a5�DF 
% ÷ Ì��GÐ$% � �lIs�-5äÍ

� %W= 
 û¸þ % 8LÀsJ L -�
��lIs�-5äÍ . �
�

%öý�Ì �FÐ$% /
� M ñ ÿ - 
� %W= 
 û¸þ % òÈ?5�8hJ��rIsIFÂ����#�iIK6¥J�§¤8L a8K¶
� Ü�ÒÁÕ��FÒ�Ý � � î 4P�r�-¬7698� a5�DF ¥ý 3(5�7¡Ì*ì���Í{Ð¡DFE�: þ ����D±�lIKE��- rDFE� ¦¶�È'5�8LE a578¦�r8µ8LÀÁ���- r�B�lIKE��- rDFE% ,- � ��ì�»�:�8LJ�8LE�:��¤E�M¥IKE�§¤¿HIKE±ý � þ »��-¬��r5= a5GDF 
ÂmIK�¾DF§¤§ 2 % ÍDFE�:=ì � ü � ü �  -5�8hÂmIK§�§¤IF¨��¤E�Mµ8;�- a�¤6ODF a�¤IKE���5�IK§U:¥ÂmIK�# a578ä�-IK§¤¬� -��IKE ÷ IFÂ'Ì*ë�¶
	ÁÐPñÌdë�òUÍLÏÁÐ ��� ÷ Ì���� =GÐ ù Í

� = 
 û¸þ �-�¤E�5 L � = 
 û�þ � û . ú� üaý�Ì �FÐ�/�� M ��� � - � ü% = 
 û¸þ % �ÂmIK�PDF§¤§S= 3 (V? � ¶
��������� í
¬7 a -��E7MHñ 	 ! ÿ = 
 ! ù ! ú;ú
û ëÁüaý = ! û þ ! � a578¦E¢D¥�- a�iDF�¤MK5� 
ÂmIK�r¨�DF�i:��iIK6¥J�¬7 ¼DF -��IKE=MK�¤ªK8��' a5GDF 	 ! ÿ®ù ü

� = 
 û¸þ
û üaý7ÌdìÁÐ � ý��{�iIs�-5TL � = 
 û þ � û . ú� üaý�Ì �FÐB/
� MÌdë�òUÍ �KÐ
û LFüaý 
 û ëKý þ= û � = 
 û¸þ M �-��E�5�L � = 
 û¸þ � û . ú� üaý7Ì��FÐ�/�� M�� òRs�¤E��l8>= 3 (V? � »�Âm�rIK6�Ìdë�¶W8�Ðr»�Ì*ë�¶ �KÐ?DFE�:±Ì*ë�¶UÍLèÁÐ�¨?8¾:�8;:�¬G�i8h8�DK�-�¤§¤¿O a5GDF 

��� ��	@L�� = 
 û¸þ � û . ú� üaý�Ì �FÐB/
� M ��� � èÁüZ- 
 �ÛÍ��Ìdë�òUÍ 	ÁÐ
ë"�� � = 
 û¸þ?ù üaý�Ì*ìÁÐ �� % � % = 
 û þ % û 2HG ù èÁüZ-�
 % � %W= 
 û¸þ % �Ìdë�òUÍLÎÁÐ
%W= û � = 
 û�þ % % 2HG û � 2 
 G 
 û�þ?ù ëÁüZ-�
 % ë�òÌdë�òoëKìÁÐ

C*E��-8L�r -��E�MOÌ*ë�¶UÍ 	ÁÐ¼»!Ìdë�¶UÍLÎÁÐÃDFE�:ºÌ*ë�¶[ëKìÁÐ
�¤E� aI¢Ì*ë�¶�Í �KÐ
MK�¤ªK8;�
Ìdë�òoë�Í{Ð % 	 Ì�!�Ð$% � ëÁü

� %W= 
 û¸þ % L %öý"% 
 û % ý %.% þ % û %öý�� % M �lIs�-5äÍFò
4#J�J�§¤¿s�¤E�M� -5�8?ªWDF�r�UDF a�¤IKEµIFÂ��lIKE��- ¼DFE� r�GÂmIK�r6�¬�§�D#DFE�:/¬��-�¤E�M¾Ì*ë�¶UÍLìÁÐ¼»�Ì*ë�¶[ë�Í{Ðr»F¨?8�IK½� rDF�¤E a5GDF 

% !7Ì���� =GÐ ù�÷ Ì���� =GÐ % � . ú� % 	 !�Ì � � =�Ð$%.% ÷ Ì�� ù � � =GÐ % /��Ìdë�òoëKëÁÐ
�
ëÁüZ- 
 �lIs�-5µÍ%W= 
 û¸þ % . �

�
L %öý"% 
 û %öý"% % þ % û % ý � % M /��/ñ ÿ üZ- �

�% = 
 û¸þ % òÏ



Ê��¤E�DF§�§¤¿¡�¤E��-8L�r -��E�Mµ -5�8/8;�- a�¤6ODF a�¤IKE¹ñ
Ìdë�òoëKèÁÐ ��� !7Ì���� =GÐ ù Í

� = 
 û¸þ �-�¤E�5�L�� = 
 û¸þ � û . ú� üaý7Ì��FÐ�/�� M ��� � ëÁü�!iý"!$#°�lIs�-5µÍ%W= 
 û¸þ %��E� -I®Ì*ë�¶[ëKëÁÐµMK�¤ªK8���Ìdë�¶UÍLÏÁÐ¡¨��¤ -5(- � ñ ÿ - �
� û ë�!iý"!$#¸�lIs�-5µÍF¶�È?578±J��rIÁIFÂ¾���Æ a5�¬���lIK69J7§�8L -8Ù¶@#IF¨0§¤8L  - � ½G89 -5�8O�lIKE��- rDFE% /DFJ�J�8;DF�r�¤E�MO�¤E´ a5�8¥8;�- -��6ODF -��IKE)Ì*ë�¶�ÍLÏÁÐr¶OÊ�IK�/DF§�§2 % Í/DFE�:Oì�� ü � ü � ¨?8¾:�8l¯�E�8B -5�8/�r8LMK��IKE�� ? � DK��ÂmIK§¤§�IF¨P�Lñ

Ìdë�òoë 8�Ð � ? � ÿ ) % = ù � ? � % � üJX � , � X � ÿ ë - � � Í2 
 G 
 û¸þ ò4
�r�-¬�6¥8P -5�DF 
Ìdë�òoëKéÁÐ ü � ü 
 ñ ÿ 6¥��E � ü � � ü �ë - � � G 
 ù % þ % � òÈ?5�8LE=¨?8B5�D{ªK8B -5�8¾�¤E��l§¤¬��-��IKE!ñ�� ? ��� (V? � ÂmIK�
DF§�§�2 % ÍFò��Ò�Ý²Ý�� � � � 4
�r�-¬�6¥8¾ -5�DF ¾ý�3 5�79Ì*ì��;Í{ÐPDFE�: þ ���BD��iIKEG�- ¼DFE� L¶¾È?578¦E´ -5�8ÂmIK§�§¤IF¨��¤E�Mµ8;�- a�¤6ODF a�¤IKEH57IK§�:��©ÂmIK�hü �)ì9�-6ODF§¤§�8LE�IK¬7MK5�ñ
Ìdë�òoëKÏÁÐ ��� �-��E�5�L � = 
 û¸þ�û üaý � M ��� � - � ü� %W= 
 û¸þ % � = 3 � � ? � ò

��������� � 8º¯��i�- ODK�r�-¬�6¥8¢ -5�DF Hì � ü�� ü 
 ¶ � 8L  =�3 � �S? � »
 -5�8LE;= ÿ�S? � û üJX � 	 ��
W¶4Rs�¤E��l8 

� � = 
 û¸þ ��ì=ÂmIK�T=(3�� � DFE�: 
�� � = 
 û¸þ �,ì�ÂmIK�= 3���� � »� -5�8LE¢5�D{ªK8
��� � = 
 û¸þ�ù üaý � CFE�2HG û ëÁüZ- � 		��
2HG ���Ìdë�òoë �KÐ

% ��� 

� � = 
 û¸þ CF2HG ��� ù ëÁüZ- �G% 2HG ù ëÁüZ- �G % 2HGë òQPE= -5�8¾IK -5�8L��5GDFE�:�»Á¬��-��E7MOÌdë�¶UÍ{Ð�¨?8/MK8L 
Ì = 
 û¸þ Ð ù L;üaý ��� E�2HG ù ëÁüZ- � 		��
2HG M 
Ìdë�òoë 	ÁÐ

ÿ � 
 ? � û ëÁü �S? � X � 	 ��
 û ü 
 X 
 � 	 
 ��
 û�þ?ù Ìeüaý � � E�2HG!Ð 

û ëÁüZ- � 	 ��
2HG Ì&üaý ��� E�2HG!Ð ù L ëÁüZ- � 	 ��
2HG M 


ÿ ëÁü�	 ��
 � � � X � � E*ë - � � û ü 
 X 
 � 	 � 
 
 û 8 ü 
 ý � - � 		��
2HG ù L ëÁüZ- � 		��
2HG M 
 ò
�



Ê��rIK6�Ì*ë�¶ 8�Ðr»�¨?8µ:�8;:�¬��l8B -5�DF 
Ìdë�òoëKÎÁÐ % � � X � � Edë - � % � ëÁüZ- � Ì %öý � % û - � Ð � Í2 
 G 
 û¸þ òê�IK6�½���E7��E�M¥Ì*ë�¶[ë 	ÁÐ?DFE�:±Ì*ë�¶oëKÎÁÐ¼»��¤ ?ÂmIK§¤§�IF¨P�' a5GDF 

��� Ì = 
 û¸þ Ð ù L;üaý ��� E�2HG ù ëÁüZ- � 		��
2HG M 
 ���Ìdë�òoèKìÁÐ
� 8 - 


�
L ÍG 
 û Í% � � % M ü 
 û 8 - � L %öý � %G û %öý � %� % � � % û - �� % � � % M ü 
 ñ ÿ -��Wü 


¨�5��U�r5� aIKMK8L -5�8L�P¨#�� -5´Ìdë�¶oë �KÐ�MK�¤ªK8;�
Ìdë�òoè�Í{Ð ��� � = 
 û þÃû üaý � � E�2HG ù ëÁüZ- � 	 ��
2HG ��� �

ë - � ü 
2HG ò
@#IF¨�¬��-�¤E�MOÌ*ë�¶[è�Í{Ð?DFE�:O -5�8/��E78�«­¬�DF§¤�� &¿¢ñ

Ìdë�òoèKëÁÐ �� �-��E�5GÌ�� û E��
Ð��� % ëG � � 
 û � 
 � 
��
���"3 � � % ��% �
G ë ò

¨?8
¯�E�:� -5�DF 
Ìdë�òoèKèÁÐ �� �-�¤E�5�Ì � = 
 û¸þ�û üaý � Ð �� % 8G L üZ- �2HG ù -��;ü 
2HG M ò
QPEG�i8/DFMsDF��E�Âm�rIK6 Ì*ë�¶[è�Í{Ðr»�¨?8¾MK8L /ñ
Ìdë�òoè 8�Ð � %W= 
 û¸þ % % 2HG ù üiÌ !iý ! # û - � û - � Ð
¨�5��U�r5=�iIK6�½��¤E�8;:¥ aI¢Ì*ë�¶[èKèÁÐ�MK��ªK8;�hÌdë�¶oëKÏÁÐ¼»7��Â�ü � ì¡�rDF -���e¯�8;�hñ
Ìdë�òoèKéÁÐ ü � ü 
/ñ ÿ 6¥��E � ü 
 � Ì 8 ù G!Ð - �G � 8 - � û - � Ì !iý"! # û - � û - � Ð � � ò
È?5�8hJ��rIsIFÂ����' a5�¬��#�iIK6¥J�§¤8L a8K¶

� Ü�ÒÁÕ��FÒ�Ý � � � 4P�r�-¬7698h a5�DF 
ý�3 5�79Ì*ì��;Í{ÐÃDFE�: þ ���#D9�lIKE��- rDFE� ¦¶�È?5�8LE�ÂmIK�ì � ü � ü 
# a578BIKJ�8L�iDF -IK� �,��DK:�6¥�¤ ¼��D/¬�E��U«K¬78�8L��MK8LE�ªWDF§¤¬�8
��E (V? � ÂmIK�?8;DK� 5 2 % ÍF¶
� IK�r8LIFªK8¦�;»­¨?8¾5�D{ªK8B -5�8¾DK�-¿Á69J7 aIK -���h8LÀsJ�DFEG�-��IKE
Ìdë�òoèKÏÁÐ �� =A? � û üaý ��� E � 2 
 G 
 û¸þ �� � ü L - �2 û - �� 2 
 G 
 û¸þ M ò	



��������� Ê��rIK6�Ì*ë�¶�ÍLÏÁÐ�DFEG:±Ì*ë�¶[ëKÏÁÐr»�¨?8/:�8;:�¬��l8B -5�DF 
��� ÷ ÌrÍ�� =GÐ ù Í

� = 
 û¸þ �-��E75 � � = 
 û¸þ
û üaý � � ��� � ���
Í

� = 
 û¸þ �-�¤E�5 � � = 
 û¸þ©û üaý � � ���ÂmIK�BDFE%¿T= 3 � �S? � ò��
��D¥N#IK¬�� 5��8#<[�� -5�8LIK�r8L6�»7 a578¦�r8/8LÀs�U�- ¼�#IKE�8µ�-�¤69J7§�8B³L8L�rI�=A? � 3�S? � IFÂ� a5�8hÂm¬�E��l -��IKE�= * ÷ ÌrÍ�� =�Ðr¶?C*EHJGDF�r a�U�l¬�§�DF�;»Á¨?8BMK8L Ìdë�òoè �KÐ % = ? � ù � ? �"% � ë - � ü� 2 
 G 
 û¸þ � 
 2 % ÍFò
¨�5��U�r5� aIKMK8L -5�8L�P¨#�� -5´Ìdë�¶W8�Ð��¤6¥J�§��¤8;�
Ìdë�¶oèKÏÁÐr¶ÃÈ'5�8BJ��rIÁIFÂx�U�? -5�¬����lIK6¥J�§¤8¦ -8K¶

��Ò�Ý�������� � 8¦ "=A? � ½G8�DFE�8L��MK8LE�ªWDF§¤¬�8±IFÂ¡ -5�8´IKJ�8L�iDF -IK� � � DFE�:�� ? � ÿÌ ÷ ? � � =A? � ÷ ? � Ð?½G8µ a578äDK�r�-I��i�UDF -8�:�8L��MK8LE�ªK8;�i -IK�;¶ � 8¡�-5�IK¬�§U:�J��rIWªK8�Ìm½�¬7 P¨?8/§¤8�D{ªK8�� µ -I¹È'5�8LIK�r8L6 8�¶oèÁÐB -5�DF µ a578H�-¿%�- -8L6 IFÂ
8L��MK8LE�ªK8;�i -IK�i�¥Ì	�H? � Ð ��
 � ÂmIK�r6O�µD¢N#��8;�-³½�DK�-�U����E= a578ä�-J�DK�l8V���
�
Ìdì��;Í{Ð�� 	�
 Ìdì��;Í{Ðr¶

� ��
¢Þ��!Ü��&�FÒ��!à�Òyç��KÞUÒÁ�¸ÞZç �FÜ�Ò���Ò�ç�ÒÁ�W��ã��K���;Ò ¶®C*E) -5����¥�-8;�l a�¤IKE)¨?8=¨��¤§�§�lIKE��-��:y8¦�� -5�8¾MK8LE�8L�iDF§��LDK�-8Ù¶
4
�r�-¬�6¥8B -5�DF 
ü �®ìµ�U�?�-6ODF§�§G8LE�IK¬�MK5�¶
È'5�8LE¥Âm�rIK6  -5�8�lIKE�:��¤ a�¤IKE)Ì�- � Ð¼»�¨?8=�-8¦8¥ -5�DF µ -5�8O8L��MK8LE�ªWDF§¤¬�8;�>=A? � DF�r8Æ�lIK6¥J�§¤8LÀ�¶ � IK�r8LIFªK8¦�/¨?85�D{ªK8B a578B8LÀsJG8��r�-�¤IKE´ñ
Ìdè�òUÍ{Ð ��	 =A? � ÿ ù ü�� �� ý % ÷ ? �-% 
 / �� �

�
% ÷ ? � % 
 / � ò

� 8¡¨��¤§¤§xJ7�rIWªK8µ -5�DF B -5�8¡�r8;DF§�J�DF�r 
IFÂ? a5�8�8L��MK8LE�ªWDF§¤¬�8;�
IFÂÃ57��MK5�Âm�r8�«­¬�8LE��l¿±�LDFE¹½G8¬�E��ÅÂmIK�r6¥§�¿�§�I��¦DF§¤�¤³¦8;:� aI¥ -5�8/§�8lÂm �IFÂ
 -5�8/��6ODFMK�¤E�DF�r¿9DFÀÁ���'IFÂæ -5�8¾�lIK6¥J�§¤8LÀ9J7§�DFE�¶� 8¢¨#��§¤§PDK�r�-¬�6¥8O -5�DF  !iý"!$# �ÿ ì¸ÌZ -5�8±�lIKE% -�iDF�r¿��LDK�-8H�U�� a�r�¤ªs�UDF§mÐr¶ QPE) -5�8IK a578¦�#5�DFE�:�»��¤E¢IK�i:�8L�� -IO�l§�DF�r�ÅÂm¿O -5�8¾�¤E�:�8LJG8LE�:�8LE��l8BIFÂ
 a578¾ªWDF�r�¤IK¬��#�iIKEG�- ¼DFE� r� - � �DFJ�JG8�DF�r�¤E�M¢�¤E¸ -5�8=8;�- a�¤6ODF a�¤IKE��/IKE² a5�8=J�DF�iDF6¥8L a8L�¥üi»�¨?8HDK�r�-¬�6¥8¥ -5�DF 9ì ��ü �ÍF¶®È?578¦�r8lÂmIK�r8O¨?8¢�lIKE��-�U:�8L�¡ -5�8¢8;«K¬�DF -��IKE�Ì*ë�¶
	ÁÐäIKE7§�¿´ÂmIK� % ��	 = % � ë�!iý !$#O¶ � 8¨��¤§�§��lIKE��- a�r¬G�i BDFE¢8LÀsJ7§��U�l�� ¾DFJ7J��rIWÀÁ��6ODF -��IKE�IFÂ� a5789�-IK§¤¬� a�¤IKE ÷ IFÂ� a578µ��E��¤ -��DF§�ªWDF§¤¬�8J��rIK½�§¤8L6 Ì*ë�¶
	ÁÐr¶ � 8¡¬G�-8µ a5�8¥�rDF6¥8µ��:�8;DODK�R��E´ -5�8¡J��r8LªÁ��IK¬��
�LDK�-8K¶µ<�¬� ¾ -5��U�
 -��6¥8¨?8
E�8LMK§�8;�l � -5�8B³L8L�rIµIK�i:�8L�
JGIK a8LE� -��DF§ þi÷ DFE�:¥¨?8BDFJ�J7�rIsDK�r5¡ -5�8B�-IK§¤¬� a�¤IKE ÷ IFÂ�Ìdë�¶
	ÁÐ½�¿�� !7ñ
Ìdè�òoëÁÐ � ! ÿ Í= û üaý�Ì*ìÁÐ �-��E�5�L = � û ü . ú

�
ý7Ì��ÙÐB/
� M ò

� Ü�ÒÁÕ��FÒ�Ý � � î 4P�r�-¬7698? -5�DF �ýD3 5�7¡Ì*ì��;Í{Ð � þ 3 	 �;Ì*ì��;Í{Ð¼¶ � 8L �%W= % % ë�!iý !$#DFE�:�% ��	 = % � ë�!iý !$#H¶¡È?578¦Eº a578¦�r8�8LÀs�U�- ¼�/�lIKE��- ¼DFE� �-����Ûì�»x:y8¦JG8LE�:��¤E�M¥IKE�§¤¿¢IKE
Î



ý®DFE�: þ »¾�-¬�� 5  -5�DF = a578 �-IK§¤¬� -��IKE ÷ IFÂä8;«K¬GDF a�¤IKE0Ì*ë�¶
	ÁÐO�rDF a�U�e¯�8;�� a5�8ºÂmIK§¤§�IF¨��¤E�M8;�- a�¤6ODF a�¤IKE��
ñ
��� ÷ Ì�� � =GÐ ù Í= �-�¤E�5�L = � û ü . ú� ý7Ì��FÐ�/�� M ��� � - �%W= % 
 �Ìdè�òoèÁÐ
��� ÷Fú Ì���� =GÐ ù �lIs�-5 L = � û ü . ú� ý7Ì��FÐ�/�� M ��� � -��%W= % òÌdè�òW8�Ð

��������� � 8L  ÷ ½�8h a5�8µ�-IK§¤¬� a�¤IKE¥IFÂ�Ìdë�¶
	ÁÐ¼¶ � 8
¯��i�- ?J��rIFªK8� -5�DF � -5�8L�r8B8LÀs�U�- r� -��F»:�8LJ�8LE�:y��E�MµIKE7§�¿¥IKE±ýODFE�: þ »��-¬G�r5= a5�DF # a578
ÂmIK§�§¤IF¨��¤E�M¡8;�- -��6ODF -��IKE���57IK§�:�ñ
Ìdè�òoéÁÐ % ÷ % � -��%W= % � % ÷ ú % � - � ò
C*E�ÂdDK�i #¬��-�¤E�M¡ -5�8BªWDF�r�UDF -��IKE=IFÂ��iIKEG�- ¼DFE� r��ÂmIK�r6¡¬7§�D�»K¨?8/5�D{ªK8

÷�ÿ Í= �-��E75 = � ù . ú� ëKý�üZ= û þ= �-��E�5 =�Ì�� ù �FÐ ÷ Ì��ÙÐB/
�Kò
C* ?ÂmIK§¤§¤IW¨
�� a5�DF 

% ÷ % � �lIs�-5�Ìdë�!iý ! # Ð% = % û �lIs�-5�Ì*ë�!iý"!$#OÐ . ú� L¦ë�%öý"% û % þ %ë�!iý"!$# M % ÷ Ì �FÐ$% /
�Kò
·
�-��E�M �P�rIKE�¨�DF§¤§ <o�©��E�8;«­¬�DF§��¤ &¿K»�¨?8BIK½� rDF�¤E

% ÷ % � �lIs�-5�Ìdë�!iý ! # Ð%W= % 8¦ÀÁJ L��lIs�-5�Ì*ë�!iý"!$#OÐ . �
�

L;ë�%öý"% û % þ %ë�!iý"!$# M /
� M ñ ÿ -��Fò
È?5��U���¤69J7§��¤8;�? -5�DF 

% ÷Fú % � �lIs�-5�Ìdë�!iý !$#OÐ û -����lIs�-5�Ì*ë�!iý"!$#¥Ð . ú
�

L;ë�%öý"% û % þ %ë�!iý"! # M /
�/ñ ÿ - �� ò
È�DFÉs�¤E�M�- � DK�? -5�8/6ÆDFÀÁ��6�¬�6 IFÂ�- � DFE�: - �� ¨?8¾IK½� rDF�¤EH -5�8/8��- -�¤6ÆDF -�¤IKE��
Ìdè�¶oéÁÐr¶Q
E= a5�8/IK -5�8L��5�DFE�:�»�D¡�- -�iDF��MK5� �ÂmIK�r¨�DF�i:O�lIK6¥J�¬� rDF a�¤IKEOMK�¤ªK8;�? -5�DF 
	 � ! ÿ�ù üaý �= û üaý7ÌdìÁÐ �lIs�-5 L = � û ü . ú� ý7Ì��ÙÐB/
� M û þ�ù ü 
 ý 
= û üaý�Ì*ìÁÐ �-��E75�L = � û ü . ú� ý�Ì �FÐ�/�� M ò
C* ?ÂmIK§¤§¤IW¨
�� a5�DF 
Ìdè�òoÏÁÐ % 	 � !�% � ë
�lIs�-5�Ìdè�!iý !$#OÐ%W= % � %öý � % û % ý % 
 û % þ % � ò

ÍLì



QPEG�i8/DFMsDF��E=¬��-�¤E�Mµ a578¾ªWDF�r�UDF -��IKE=IFÂ��iIKEG�- ¼DFE� r�©ÂmIK�r6¡¬�§UD�»s¨?8h5�D;ªK8
Ìdè�ò��KÐ � !�Ì���� =�Ð ù�÷ Ì���� =GÐ ÿ . ú� 	 � !7Ì�� � =GÐ ÷ Ì�� ù � � =�Ð�/��­ò
Ê��rIK6  -5�8B8;�- -��6ODF -��IKE��hÌdè�¶oéÁÐ*£¼Ì*è�¶oÏÁÐÃ�lIK6¥8��' a5GDF 

% � !�Ì���� =�Ð ù�÷ Ì���� =�Ð$% � . �
�

% 	 � !�Ì �FÐ$%.% ÷ Ì�� ù � � =GÐ$% /
�Ìdè�ò
	ÁÐ
�
ë -����lIs�-5�Ìdè�!iý !$#OÐ%W= % 
 . �

� � % ý � % û %öý"% 
 û % þ % � /��/ñ ÿ - �� Ì���� � !iý"! 
 � ! þ ! � Ð%W= % 
¨�5�8L�r8�� � :y8¦E7IK a8;�? -5�8/ aIK rDF§�ªFDF�r��DF -��IKE=IFÂx -5�8hÂm¬�E��l -��IKE¢ý�¶AR� ��8L�r8¦E� -��DF -�¤E�M¡ -5�8/8�«­¬�DF -��IKE´Ìdè�¶��KÐ�MK�¤ªK8;�
� ! ú Ì���� =GÐ ù�÷Fú Ì���� =�Ð ÿ . ú� 	 � !�Ì � � =�Ð ÷Wú Ì�� ù � � =�Ð�/��­ò

·
�-��E�M=Ìdè�¶oéÁÐÃDFEG:±Ì*è�¶[ÏÁÐr»��¤ ?ÂmIK§¤§�IF¨P�' a5�DF 
% � ! ú Ì���� =�Ð ù�÷Wú Ì�� � =GÐ$%Ìdè�òoÎÁÐ

� . �
�

% 	 � !�Ì � � =�Ð$% % ÷Wú Ì�� ù � � =�Ð$% /�� � - �� Ì�� � � !iý"! 
 � ! þ ! � Ð%W= % ò
Ê��¤E�DF§�§¤¿B¬��-�¤E�M
 -5�8?8LÀsJ�§¤���l�¤ �8¦ÀÁJ��r8;�r�-��IKEOÌ*è�¶oëÁÐ���E� -IµÌdè�¶
	ÁÐd£rÌ*è�¶[ÎÁÐ!MK��ªK8;�� -5�8?8;�- a�¤6ODF a�¤IKE��Ìdè�¶oèÁÐ*£¼Ì*è�¶W8�ÐØ¨#�� -5¥ a578��iIKEG�- ¼DFE� �-�� ÿ - �� û ë
�lIs�-5GÌdè�!iý !$#OÐ¼¶
È'5�8?J��rIÁIFÂ����©�iIK6¥J�§¤8L a8K¶@#IF¨�§¤8L �- �/½�8/ a578¡�iIKEG�- ¼DFE� PDFJ7J�8;DF�r�¤E�M¡�¤E¢ a578¾8;�- -��6ODF -��IKE��/Ì*è�¶[èÁÐ*£rÌdè�¶W8�ÐÃDFEG:� ½�8µDFEH�¤E� a8LMK8L�;¶ � 8ä:y8i¯GE�8B -5�8B�r8LMK��IKEG� �S? � ñ
Ìdè�òUÍLìÁÐ � � ? � ÿ ) % = û üaý � � E�2HG % � - ��+ 2-, � 2 � � �

�	� ÿ�)sù !iý"!$# � ��	 = � !iý"!$# � ù � G � 

� = � � G-,sò
��Ò�Ý²Ý�� � � î È?5�8L�r8#8¦ÀÁ���- r��DFE9�¤E� a8LMK8L� � »%:�8LJG8LE�:��¤E�M¾IKE7§�¿µIKEOý¡DFEG: þ »%�-¬G�r5 a5GDF ?ÂmIK�PDF§¤§�2 � �  -5�8hÂmIK§�§¤IW¨#��E7M¡8;�- a�¤6ODF a�¤IKEO5�IK§U:��

Ìdè�òUÍKÍ{Ð %&�-��E75ØÌ = û üaý � Ð % � -��%W= % � = 3�� ? ��ò
��������� � 8L >= 3 �S? � ¶µÈ?578¦E = û üaý �¥ÿ C E�2HG û -�� 		��
�+ 2�¶µ4#J�J�§¤¿s�¤E�M¢Ìdë�¶oèKëÁÐ¨?8BIK½� rDF��E= -5�DF 
�� �-��E�5GÌ�= û üaý � Ð��� ÿ �� �-�¤E�5�Ì�C�E�2HG û - ��	 ��
 + 2!Ð��� ÿ �� �-�¤E�5�Ì�- � 	 ��
 + 2!Ð �� % ë -��GH2 ò

ÍKÍ



Rs�¤E��l8�%W= % % 2HG ù %öý � % ù - �#ÂmIK� = 3��S? � »�¨?8
MK8¦ # a578B8;�- a�¤6ODF a�¤IKE±Ì*è�¶�ÍKÍ{Ð
J��rIFªs�U:�8;: a5GDF 
Ìdè�òUÍLëÁÐ 2 �)6ODFÀ � è�Ì�- � û !iý"!$#¥ÐG � -��!iý"!$# � ò
� 8¦�r8�¨?8¡DK:�:¢ -5�8¥�-8��lIKE�:� a8L�r6��¤E)Ìdè�¶UÍLëÁÐ� -IHMK¬�DF�iDFE� -8L8¾ -5�DF  � ? �¢���R��E��l§¤¬�:�8;:=�¤E a578ä�- -�r��J ) % ��	 = % � ë�!iý"!$# � % = % % ë�!iý"!$# ,s¶

� Ü�ÒÁÕ��FÒ�Ý � � � 4
�r�-¬�6¥8¥ -5�DF äý 3:5�7¥Ìdì��;Í{Ð¾DFE�: þ 3 	 �;Ì*ì���Í{Ðr¶±È'5�8LE´ÂmIK�2 � �  -5�8µIKJ�8L�iDF -IK��� � DK:�6¥�¤ ¼�#D¥¬�E��U«K¬78¾8L�¤MK8¦E�ªWDF§¤¬�8/��E¢8;DK� 5 �S? � »ØDFEG:HD�¯GE��� -8E�¬�6¡½G8L�PIFÂ�8L�¤MK8LE%ªFDF§�¬�8;�
�¤E� -5�8¡�r8LMK�¤IKE � �¾¶ � IK�r8¦IFªK8L�;»G¨?8¡5�D{ªK8¡ -5�8ODK�-¿s6¥J� -IK a�U�8LÀsJ�DFE��-�¤IKE�ñ
Ìdè�òUÍLèÁÐ =@? � ÿ�ù üaý � CFE 2HG û Ì&ü û EeÐ I�K L Í2 M
¨�5�8L�r8>I,KæÌ�O­Ð�PQOµ:y8¦E7IK a8;�#IKE�8B�r8;DF§�E�¬�6¡½G8L�;¶

����������� 8#¯��i�- �E7IK a�U�l8B a5GDF ? a5�8B�-JG8;�i -�r¬�6 IFÂ �,�
�U�?:��U�r�i�r8L -8K»s -5�8L�r8lÂmIK�r8P -5�8L�r88LÀs�U�- ¼�#DF �6¥Is�- �D ¯�E��¤ a8BE�¬�6�½�8L��IFÂ
8¦�¤MK8LE�ªWDF§�¬78��'��E= -5�8ä�lIK6¥J�DK�l ?�r8LMK��IKE�� �B¶@#8LÀs B�lIK6¡½7��E��¤E�MOÌ*è�¶[èÁÐ?DFE�:¢Ì*è�¶�ÍKÍ{Ð�¨?8¾IK½7 ¼DF�¤EH -5�DF 
��� ÷ ÌrÍ�� =�Ð ù Í= �-�¤E�5�Ì = û üaý � Ð ��� � ���

Í= �-��E75ØÌ = û üaý � Ð ���ÂmIK�ÃDFE�¿D= 3 � �S? � ò �
��DµN#IK¬�� 5 �8#<[�æ a5�8LIK�r8L6¢»K¨?8P:y8�:y¬��l8� -5�DF � -5�8L�r8
8LÀs�U�- ¼�©IKE�8PDFEG:IKE�§¤¿±IKE�8O8L�¤MK8LE%ªFDF§�¬�8T=A? � 3 � ? � ¶´C*E¸JGDF�r a�U�l¬�§�DF�/¨?8O5�D{ªK8¥ a578¥ÂmIK§�§¤IF¨��¤E�M¢�rIK¬�MK58;�- a�¤6ODF a�¤IKE�ñ
Ìdè�òUÍ 8�Ð ��� =@? � û üaý � � E�2HG ��� � - �2 ò
í
¬7 a -��E7M
Ìdè�òUÍLéÁÐ OÁÌ��GÐ ÿ . ú� ý�Ì �FÐ�/�� ù � . �

�
ý7Ì��ÙÐB/
�

 a578¦E=¬��-�¤E�MHÌ*è�¶oèÁÐ¼»�Ì*è�¶ 8�Ð?DFE�:ºÌdè�¶UÍ 8�Ð¼»7¨?8
¯�E�:�8;DK�-��§¤¿
��� ÷ ? � Ì��GÐ ù Í= ? � �-�¤E�5 � üJOÁÌ��GÐSCFE 2HG�� � ��� � - �2 
 �Ìdè�òUÍLÏÁÐ
��� ÷ ? � ú Ì��GÐ ù �lIs�-5 � üJOsÌ��GÐ CFE 2HG�� � ��� � -��2 � 
�2�� �Ìdè�òUÍ �KÐ

ÍLë



¨�5�8L�r8B¨?8h5�D;ªK8hJ�¬�  -�� ÿ � Í û �lIs�-5�Ìdè�!iý !$#OÐ�� -��FòÊ��rIK6 Ì*è�¶�ÍLÏÁÐ/¨?8��-8L8O -5�DF � a5�8=§¤8�DK:y��E�Mº a8L�r6 IFÂB a5�8=8L��MK8LE�Âm¬7E��l a�¤IKE ÷ ? � :�IÁ8��-E <  :�8LJ�8LE�: IKE² a5�8¢�lIs8lÄH�l��8LE�  þ ¶¸<�¿²ªs�¤�r a¬�8�IFÂR -5�8=8LÀsJ��r8;�r�-�¤IKE®Ìdè�¶UÍ{Ðr»�¨?8¢�-8L8O -5�DF ��	 =A? � :�Is8;�-E�<  �:�8LJG8¦EG:OIKE þ 8L�� -5�8L�;¶ � 8h¯��i�- ��LDF§��l¬�§UDF -8
ë . �
�
ý"%&�-�¤E�5�Ì&üJOÁÌ��ØÐ CFE�2HG��GÐ$% 
 / �Ìdè�òUÍ 	ÁÐ

ÿ ý � . �
�
�lIs�-5�ÌdëÁüJOÁÌ��GÐaÐ�/ � û . �

�
ý7Ì��GÐs�lIs�Gë#2HG�� / ���

ë . �
�

%&�-��E�5�ÌeüJOsÌ��GÐSCFE�2HG��GÐ$% 
 / � ÿ(. �
�
�lIs�-5�ÌdëÁüJOÁÌ��GÐaÐ�/ ��òÌdè�òUÍLÎÁÐ

Ê��rIK6�Ì*è�¶�ÍLÏÁÐ�¨?8¾�LDFEH¨#�r�� -8
Ìdè�òoëKìÁÐ ��� % ÷ ? � Ì��GÐ$% 
 ù Í%W=@? � % 
 �� �-�¤E�5 � üJOÁÌ��GÐ û E�2HG�� � �� 
 ��� � - �2 

¨��¤ a5 0 � ÿ - 
� û ë -��!�iIs�-5�Ì*ë�!iý"!$#OÐ2 
 ò
C*E��-8L�r -��E�MOÌ*ë�¶UÍ 	ÁÐ�£rÌdè�¶oëKìÁÐ��¤E� aI=Ìdè�¶UÍ{Ð�MK�¤ªK8;�? -5�DF 
Ìdè�òoë�Í{Ð �� ��	 = ? � û üaý � �� � ü ��� � �� ý7Ì��ØÐ­�lIs��ë#2HG�� / � ��� û 
�� ��� � � �����
	���
������ ����

� �
�
�lIs�-5�Ì*ëÁüJOsÌ��GÐ-ÐB/ � ù 
���	���
������ ���� ò

Rs�¤E��l8
Ìdè�òoëKëÁÐ

ó�����ô
�����õ
. �
�
�iIs�-5!ÌdëÁüJOÁÌ��ØÐaÐ�/ � % Í��

��� . �
�
ý�Ì��GÐs�iIs��ë#2HG�� / � ��� � � �2 �2HGë � % =A? � % � ë#2HG�ò

È?5�8LE=��EG�-8¦�r -�¤E�MOÌdè�¶oëKëÁÐ��¤E� aI=Ìdè�¶oë�Í{Ðr»�¨?8BIK½� rDF�¤EH -5�DF 
Ìdè�òoëKèÁÐ �� ��	 =A? � û üaý � �� � ëÁü2 � � � û ÍLÏ#G 
 - � !iý"!$# � ñ ÿ -��;ü2 �

ÍLè



J��rIFªs�U:�8;:¥ a5GDF 
Ìdè�òoë 8�Ð 2 ��ÍLÏ#G 
 - � òÈ?5�8hJ��rIsIFÂ����' a5�¬��#�iIK6¥J�§¤8L a8K¶

� � ��ÕÁÔ �&�FÒ��!à�Ò�ç��KÞUÒÁ�)�Gç�Ö��FÕ�Õ7���LÓ��L�;Ò�Ý)� � 8L ¥¬��¥:�8LE�IK a8=½�¿ =A?��± -5�88L��MK8LE�ªWDF§¤¬�8;�/IFÂ � �lIKE� ¼DF�¤E�8;:´�¤E� -5�8O�r8LMK��IKE � � ¨��¤ a5� -5�8¢DF§�MK8L½��iDF�U�µ6�¬�§¤ a�¤J�§¤���l�¤ &¿� ?�� % ÍF¶¸Ê7IK�Oü¡�-6ODF§¤§?8¦E7IK¬�MK5�»
 -5�8=8L��MK8LE�ªWDF§¤¬�8;�µDF�r8��lIK6¥J�§¤8¦À�DFE�:²DFJ�JG8;DF�¡�¤E�lIKE��-¬�MsDF -8�J�DF�¤�i�L¶�È'5%¬G�G¨?8�5�D{ªK8 ��� ÿ �&���s¶ � 8?�r5�IÁIs�-8N=��'�-¬G�r5B -5�DF  
�� =�� �®ì�»DFE�: = ��� �-¬�� 5´ a5�DF  

� = ��� � ì�¶±4
�L�lIK�i:���E7MK§�¿K»!¨?8Æ:y8¦E7IK a8O½�¿²Ì � ?��	� 
 Ð�� ��

�� � DFEDF�r½��¤ a�iDF�r¿�IK�r a5�IKE7IK�r6ÆDF§7½�DK�-����IFÂ
 -5�8/8¦�¤MK8LE��-J�DK�l8�� 	��KÌ�� ù = ?�� Ð � ��
 ¶� 8L V2 � � »G¨?8ä:�8LE�IK -8µ½�¿ � ? � ÿ Ì ÷ ? � � = ? � ÷ ? �%Ð? -5�8µ8L��MK8LE�ªK8;�l aIK�i�#IFÂ�5��¤MK5Âm�r8;«K¬�8LE��l¿K¶�QPE=�iIKEG�- a�r¬��l -��E7MB a578¾�lIK�r�r8��-JGIKE�:��¤E�M
½��¤IK�r a57IKMKIKE�DF§��-¿%�- -8L6�DK���¤E=ê�IFÀs£Ë�¬�DF³L¬�D �98 �*»��� #���'8�DK�-�¤§¤¿Æ�-8L8LE= a5�DF # a578ä�-¿��- a8L6 IFÂ
8L��MK8LE�ªK8;�l aIK�i�
Ì 8�òUÍ{Ð Ì � ?��	� 
;Ð ��� � ��� � ��� 
 � � ��
�� Ì	�H? � Ð ��� ����h§¤��E�8;DF�r§¤¿¢��EG:�8LJ�8LE�:�8LE� B�¤E´ a5�8¥8LE�8L�rMK¿¹�-JGDK�i8D���

�
Ì*ì���Í{Ð,� 	�
 Ìdì��;Í{Ðr¶ � 8ODF�r�iDFE�MK8 a578¾8L�¤MK8¦E�ªK8;�l aIK�i��IFÂ
§¤IW¨ Âm�r8;«K¬78¦EG�i¿¥�¤E¢ a578
ÂmIK§�§¤IF¨��¤E�M¡¨�D{¿¢ñ

Ì 8�òoëÁÐ � ?��	� 
 ÿ �� ? � � 2 ÿ��hû ��� ����� � � � ò� 8¦�r8?¨?8#5�D{ªK8?¬��-8;:/ a5�8
�-¿s6�½�IK§ �� ? �¾ -IäD{ªKIK��:/JGIs�r�-�¤½�§�8?DF6¡½7��MK¬��¤ &¿B¨#�� -5¥ a578?8¦�¤MK8LE�£ªK8;�i -IK�i� � ? �PIFÂG a5�8?57��MK5/Âm�r8;«K¬78¦EG�i¿K¶URs8L a -�¤E�M �� ÿ�� ���� � � � »F¨?8?¨#�r�� -8� -5�8��-¿��- a8L6IFÂx8L�¤MK8¦E�ªK8;�l aIK�i�'��E= -5�8BÂmIK§¤§¤IW¨#��E�M/ÂmIK�r6¢ñ
Ì 8�òoèÁÐ Ì	��H? � Ð ��� � � �� � Ì	�H? � Ð ��� �

� Ü�ÒÁÕ��FÒ�Ý � � î È?578?IKJ�8L�iDF -IK��� � 5GDK��8LÀ%DK�l a§¤¿9ë � 8L��MK8LE�ªWDF§¤¬�8;���¤E9 -5�8#�r8¦MK�¤IKE� �¾¶
��������� C*E² a578H�LDK�-8¢ü ÿ ì�»�� � �U�µ�-ÉK8¦¨ DK:��-IK�¤E� äDFEG:´5�DK�¡D¢�lIK6¥J�DK�l µ�r8;�-IK§�£ªK8LE% L¶OÈ?578Æ�lIK�r�r8;�-JGIKE�:��¤E�MO�-¿%�- -8¦6 IFÂ�8L�¤MK8¦E�ªK8;�l aIK�i��Ì	�� � ? � Ð ��� � � �� � Ì � � ? � Ð ��� �0�U��lIK69J7§�8L -8Ù»�IK�r -5�IKMKIKE�DF§�DFE�:ODF§¤6¥Is�- ?E�IK�r6ODF§d»­ a5�8L�r8lÂmIK�r8
ÂmIK�r6O��D�N#��8;�-³B½�DK�-�U���¤EH -5�88LE�8L�rMK¿¡�-J�DK�l8 ���FÌdì��;Í{ÐS� 	�
 Ì*ì��;Í{Ð¼¶ � 8L �¬��?:�8LE�IK -8P½�¿ 	 ? �  -5�8
¬��-¬�DF§�IK�r -5�IKE�IK�r6ODF§½�DK�-�U��IFÂU���

�
Ìdì��;Í{ÐN� 	�
 Ì*ì��;Í{Ð¼ñ

Ì 8�òW8�Ð 	 ? � ÿ�� �
� �! �-�¤E�5&E�2HG��C±�-�¤E�5�E�2HG��#" � 2 % ÍFò

Í 8



4
�r�-¬�6¥8P -5�DF  �� � � »yÂm�rIK6 Ì*è�¶�ÍLÏÁÐ*£rÌdè�¶UÍ �KÐ��¤ �ÂmIK§�§¤IF¨P�? -5�DF ���� � � �� ! �� � ? � ù 	 ? � ! 
 ������ � � �����
	 � � � � ��� û ���� � ! � � ? � ù 	 ? � ! 
 ������ � � ������	 � � � � ��� � û�+ ò
È?5�DFE7É%�G -IR<?DF�r��<o�� -5�8LIK�r8¦6¢»L¨?8�¯GE�:B -5�DF ! a5�8��-¬�½��-¿%�- -8L60Ì 	 ? � Ð ��� � � �� � Ì 	 ? � Ð ��� �¾»¨�5��U�r5µ�U��«K¬�DK:��iDF -�U�¦DF§¤§¤¿¾�l§�Is�-8# aI/ a578PN#��8;�-³?½�DK�-�U��Ì	�� � ? � Ð ��� � � �� � Ì	� � ? � Ð ��� �¾»K¨?IK¬�§U:DF§��-Iµ½G8BD¡N#�¤8��-³
½�DK�-�U�©��EO -5�8B8LE�8L�rMK¿¥�-J�DK�l8 ���

�
Ìdì��;Í{Ð�� 	�
 Ì*ì��;Í{Ð¼¶�È?5��U�?�lIKE% -�iDK:��U�l ¼� a578µ§��¤E�8;DF�r§�¿¥�¤E�:�8LJG8¦EG:�8LE��l8¾IFÂ� -5�8¡�-¿��- a8L6 Ì 	 ? � Ð ��
 � ¶/ê�5�DFE7MK��E�M� a578µ�rIK§�8/IFÂ�� � ? �DFE�: 	 ? � ¨?8OIK½� rDF�¤E� a5GDF  �� ÿ � ¶´@�IF¨  a578¦�r8����/E�Iº6¥IK�r8ÆDF6�½��¤MK¬��� e¿Ù»�¨?8H�LDFE�r8LJ�§�DK�l8 � � � ? � ½%¿ � � ? � ��E´Ì 8�¶[ëÁÐr¶�È'5�8BJ��rIÁIFÂæ�U�? -5�¬��?�lIK6¥J�§�8L -8K¶

� Ü�ÒÁÕ��FÒ�Ý � � � 4
�r�-¬�6¥8¥ -5�DF äý 3:5�7¥Ìdì��;Í{Ð¾DFE�: þ 3 	 �;Ì*ì���Í{Ðr¶±È'5�8LE´ÂmIK�ü � ì´�-6ODF§�§?8LE�IK¬7MK5) a5�8=IKJG8¦�iDF -IK���,� DK:y69�¤ r�µ8LÀ%DK�l -§�¿)ë � 8L��MK8LE�ªWDF§¤¬�8;����E) -5�8�r8LMK��IKE��	�¾¶
���������ð� 8
¯��i�- ?¨��r�¤ -8

Ì 8�òoéÁÐ � � � � � � ÿ � ì Ì � ú;ú/ù�þ Ð � �
 ì � û ü � ë�Ì � ú;úhù�þ Ð � �¦ý ìì ìS� ñ ÿ Ì�� � Ð � � û üJ5¥ò
@#8¦ÀÁ ?ÂmIK��
 �)ì¥�-6ODF§�§G8LE�IK¬�MK5=¨?8¾:�8l¯�E�8B -5�8/�r8LMK��IKE ��?��¡DK�
Ì 8�òoÏÁÐ �D?�� ÿ*) %W= ù = � ?�� % � 
 ,sòRs�¤E��l8V� � � ���#�iIK6¥J�DK�l 
DFE�:H�-ÉK8L¨�DK:��-IK�¤E� ¦»� -5�8LEH -5�8/8L��MK8LE�ªWDF§¤¬�8;� = � ?�� DF�r8hE�IK�r6ODF§J�IK�¤E� ¼�#IFÂPÌ�� � Ð � � DFEG:= a5�8¡�lIKE� -IK¬�� � � ?�� �lIKE��-�U�- ¼�#IFÂ��r8LMK¬�§UDF�
J�IK�¤E� ¼�#IFÂPÌ�� � Ð � � ò4#J�J�§¤¿s�¤E�M¹È'5�8LIK�r8¦6 Cr¶oè�¶�Í��¤E �PIK5�½G8L�rM¹DFE�:��h�r8L��E �
���*»�¨?8±�lIKE��l§�¬�:y8O a5GDF 9 -5�8L�r88LÀs�U�- ¼��ü � ��ì´�-¬��r5² a5GDF ¡ÂmIK�Oì � ü � ü �  a578¢IKJ�8L�iDF -IK� � � ��� � � 5�DK�  a578±�rDF698E�¬�6¡½G8L��IFÂ
8L��MK8LE�ªWDF§¤¬�8;�? -5�DFE´Ì � � Ð � � ��E=8;DK�r5=�r8LMK��IKE � ?�� ñ
Ì 8�ò��KÐ =@?�� � 
�3 �D?�� � � ÿ Í��rë�� ')' ' � ��� �¥ÿ Í��rë�� ')' ' � � ?��KòRs�¤E��l8 �,�
�U�?DFEHDFE�DF§¤¿s -���PÂdDF69�¤§¤¿HÌ*�-8¦8��¾DF -I � 	��mÐr»�DF�r�iDFE�MK�¤E�MB -5�8B�rIÁIK ?ªK8��l -IK�i� �H?��	� 
��E= -5�8ä�rDF6¥8
¨�D{¿ÆDK�#�¤E¹Ì 8�¶oëÁÐ¼»7¨?8
¯�E�:� a5GDF 
Ì 8�ò
	ÁÐ §¤�¤6��� � �H? � ÿ � � ? � � 
�2 % ÍFò
È?5�8hJ��rIsIFÂ����' a5�¬��#�iIK6¥J�§¤8L a8K¶@#IF¨�¨?8B�¤E� a�rI�:�¬��l8¾D¡�-¬7½��-J�DK�l8µñ
Ì 8�òoÎÁÐ 7 ÿ*)W÷ 3 � � Ìdì��;Í{Ð�ñ ÷ ÌdìÁÐ ÿ ì
, �

ÍLé



DFE�:=Dµ§¤��E�8;DF�
DFJ�J�§¤���LDF -��IKE 	 ñ
Ì 8�òUÍLìÁÐ 	 Ì ÷ � � Ð ÿ Ì ÷Fú � � Ð�� Ì ÷ � � Ð�3�7 � 	 
 Ì*ì���Í{Ðrò
È?5�8LEB¨?8©ªK8¦�r�ÅÂm¿
8;DK�-��§¤¿
 a5�DF  	 �U��DFEh���-IK6¥IK�rJ�5��U�-6²Âm�rIK6;7 � 	�
 Ì*ì��;Í{Ð�IKE% -I 	�
 Ìdì��;Í{Ð �	�
 Ì*ì��;Í{Ð¼¶RÁ8¦ - -��E�M¢ñ
Ì 8�òUÍKÍ{Ð 	 �Bÿ � �Bÿ � � ì�� �
 a578B8LÀs -8¦EG:�8;:H�-¿��- a8L6�Ì 	 ? � Ð ��
 � ½G8;�lIK698;�?DFE=IK�r a57IKE�IK�r6ODF§%½GDK�-���©IFÂ�7 � 	�
 Ìdì��;Í{Ðr»DFE�:¥ -5�8B8LÀs -8LE�:�8;:=�-¿%�- -8¦6 Ì � ? � Ð ��
 � �r8L6ODF��EG�
§¤��E78�DF�r§¤¿¡�¤E�:�8LJG8LE�:�8LE� ��¤EO -5�8¾�-J�DK�l87 � 	�
 Ìdì��;Í{Ðr¶í©¬� - a�¤E�M
Ì 8�òUÍLëÁÐ 5 � ÿ � �iIs�-5hüJOsÌ��GÐ �-�¤E�5
üJOÁÌ��ØÐ�-��E75
üJOsÌ��GÐ �lIs�-5BüJOÁÌ��GÐ � ��� �? � ÿ � �lIs�-5 � üJOÁÌ��GÐSCFE 2HG�� �

�-��E�5 � üJOÁÌ��ØÐ CFE�2HG�� � �
¨?8B5�D{ªK8
Ì 8�òUÍLèÁÐ 5 � � � ? � ÿ � �? � � 	 	 ? � ÿ � � ? � � 
 2 % ì�òRÁ��E��l8B -5�8/6ODF a�r�¤À�5 � 5�DK�?D�½GIK¬�E�:�8;:¥�¤E�ªK8¦�i�-8K»Á¨?8¾�-8L8B -5�DF &5 � ���#Dµ½GIK¬�E�:�8;:��E�ªK8L�r -��½�§¤8�§��¤E�8;DF��IKJ�8L�iDF -IK�xIFÂ 	 
 Ì*ì��;Í{Ð � 	 
 Ì*ì��;Í{Ð¼¶ � IK�r8LIWªK8L�;»;¨?8?ªK8L�r�ÅÂm¿¾8;DK�-�¤§�¿/ -5�DF 
Ì 8�òUÍ 8�Ð ! 5 � ! � ë
�lIs�-5�Ìdë�!iý !$#OÐ � !;Ì�5 � Ð � � ! � ë©�iIs�-5!Ìdë�!iý !$#9Ðrò

� Ü�ÒÁÕ��FÒ�Ý � � � 4
�r�-¬�6¥8
 -5�DF �ýD3 5�79Ì*ì���Í{Ð�DFEG: þ 3 	 ��Ì*ì��;Í{Ð¼¶�È?5�8L�r8B8LÀÁ���- r�Dµ§¤��E78�DF�#½�IK¬7E�:�8;:¥�¤E%ªK8L�r -��½7§�8
IKJG8¦�iDF -IK�����
IFÂN7 � 	�
 Ìdì��;Í{Ð��-¬��r5� a5�DF 
Ì 8�òUÍLéÁÐ � � 	 ? � ÿ � ? � � 
�2 % ì�ò
� IK�r8LIFªK8¦��¨?8¹�LDFE ¯�E�: ü ��� ì�»B:�8LJ�8LE�:y��E�M²IKE�§¤¿)IKE�ý®DFE�: þ »B�-¬G�r5  a5GDF H -5�8ÂmIK§�§¤IF¨��¤E�Mµ8;�- a�¤6ODF a�¤IKE��?57IK§�:
Ì 8�òUÍLÏÁÐ �-¬�J

��� � � ��� !�� � ! � û�+ � �-¬7J
��� � � ��� ! � � � � � � ! � ûV+ ò
ÍLÏ



��������� � 8O¯G�i�- äDK�r�-¬�6¥8¥ -5�DF ¡ì � ü�� ü �K¶�È'5�8LE¸¬��-�¤E�M�Ì*è�¶�ÍLÏÁÐ*£rÌdè�¶UÍ �KÐr»
¨?8�LDF§��l¬�§UDF a8h a5�8/5��¤MK5OÂm�r8;«­¬�8LE��l¿�ñ���� � ! 	 �H? � ù � �? � ! 
 	 � � � � � �����
	 � � � � ���Ì 8�òUÍ �KÐ
� ���� � - 
� ÌrÍ û 8 G 
 Ð2 
 � - 
� Ì¼Í û 8 G 
 Ð�G 
Ï ò

<�¿´ªs�¤�r a¬�8�IFÂP -5�8H�r57IK���l8OIFÂ
8¦�¤MK8LE�ªK8��l -IK�i� �H? � IFÂP§¤IF¨ðÂm�r8;«K¬�8LE��l¿�DFE�: Ìdè�¶UÍ �KÐB¨?85�D{ªK8¡ñ
Ì 8�òUÍ 	ÁÐ �

� � � � � ! 	 � ? � ù � �? � ! 
 	 � � � � � ��� ��	 � � � � ��� � Ì*ë � û Í{Ð � Í û �iIs�-5�Ì*ë�!iý"!$#OÐ � ò
ê�IK6�½���E7��E�M¥Ì 8�¶�Í �KÐ�DFE�:ºÌ 8�¶�Í 	ÁÐ�¨?8
¯�E�:OD¥�lIKE��- rDFE� �-��W»G:�8LJ�8LE�:y��E�MµIKE7§�¿¥IKE¢ý9DFEG:
þ »G�-¬��r5O -5�DF Ì 8�òUÍLÎÁÐ ���
 � ! 	 �H? � ù � �? � ! 
 	 � � � � � �����
	 � � � � ��� � -��Fò

@#IF¨�:�8l¯�E��¤E�Mµ -5�8/§��¤E�8;DF�?IKJ�8L�iDF -IK� ���?DK��ÂmIK§¤§�IF¨P�hñ
Ì 8�òoëKìÁÐ � � 	 ? � ÿ 	 � � 5 � � � ? � ù � ? � � 
�2 % ì��
Âm�rIK6�Ì 8�¶UÍLÎÁÐ�¨?8µ:�8;:�¬��l8B -5�DF 
Ì 8�òoë�Í{Ð ! � � ! 
 � ! 	 � � ! 
 ���
 � !�� �? � ù 	 � ? � ! 
 	 � � � � �����
	 � � � � ��� � -��
! 	 � � ! 
 ò
È?5�8L�r8lÂmIK�r8�� �P�U�µD � �¤§�½G8L�r a£ R%� 5�6¥��:y BIKJ�8L�iDF -IK�¾IFÂ� -5�8O�-J�DK�l8�7 � 	�
 Ì*ì��;Í{Ð¼¶¢@#IW¨�-8L a -��E7M
Ì 8�òoëKëÁÐ � � ÿ 	 � � 5 � 	 ù � � �
 a578¦E�Âm�rIK6 Ì 8�¶�ÍLèÁÐ?DFE�:ºÌ 8�¶oëKìÁÐ��¤ �ÂmIK§�§¤IF¨P�? -5�DF 
� � 	 ? � ÿ 	 � � 5 � 	 	 ? � ù � � 	 ? � ÿ 	 � � 5 � � � ? � ù � � 	 ? � ÿ � ? � � 2 % ì�ò

� IK�r8LIFªK8¦�?¬G�-��E�MOÌ 8�¶UÍ 8�ÐÃDFE�:ºÌ 8�¶oëKëÁÐ�¨?8hMK8¦ #8;DK�-��§¤¿¥ a5�DF 
!�� � ! � ë�! 	 � � ! ! 	 !��lIs�-5�Ìdë�!iý !$#OÐ û -��
! 	 � � ! 
 � ì � ü � ü �sò

Í �



È?5��U��MK�¤ªK8��# -5�8
¯��i�- ?8;�- -��6ODF -��IKE=IFÂ�Ì 8�¶UÍLÏÁÐr¶Q
E� -5�8OIK -5�8L�¡5�DFEG:�»x�-�¤E��l8¥ a578H�-¿%�- -8L6 Ì	� ? � Ð ��
 � �U�µ§¤��E�8;DF�r§¤¿¢��EG:�8LJ�8LE�:�8LE� L»¬��-�¤E�M�Ê7�r8;:�5�IK§¤6 <[�
4#§� -8L�rE�DF -��ªK8¥¨?8O�-5�IF¨ð8�DK�-�¤§¤¿± -5�DF  ���
5�DK�¾D=½GIK¬�E�:y8�:º�¤E�ªK8¦�i�-8Ì ���-Ð � �ä�¤E 7 � 	�
 Ì*ì��;Í{Ð¼¶OCZÂ� -5�8O�-8;�lIKE�:¢8;�- -��6ODF -��IKE´IFÂ¾Ì 8�¶�ÍLÏÁÐ?ÂdDF�¤§U�L»� -5�8L�r8¡¨?IK¬�§U:8LÀs�U�- PD¡�-8;«­¬�8LE��l8 � � 3 7 � 	 
 Ì*ì��;Í{Ð'�-¬G�r5O -5�DF 
Ì 8�òoëKèÁÐ ! � � !�� �
	 � � � � ��� ÿ Í�� 	 � � 5 � 	 � � ù � � � � * ì�� �¤E 7 � 	 
 Ìdì��;Í{Ðrò� 8L  � � :�8LE�IK -8B -5�8/§��¤6¥�� ?IKJG8L�iDF aIK�#IFÂ � �¼ñ
Ì 8�òoë 8�Ð � � 	 ? � ÿ 	 � � � � ? � ù � � ? � ÿ 	 � ? � ù � � ? � � 
�2 % ì�ò
È?5�8LEº¬��-��E7M±Ì 8�¶UÍLÎÁÐBDFE�: � 8¦½G8;�-MK¬�8#<[�/�lIKE�ªK8¦�rMK8LE��l8µ -5�8LIK�r8L6�»�¨?89�LDFE´J��rIWªK8µ8;DK�-�¤§�¿ a5GDF 
Ì 8�òoëKéÁÐ §¤��6��� ��� ! � � ù � � ! 
 ÿ ì�òRs�¤E��l8 5�� * 
 ����� * � � ÂmIK�B -5�8µ¬�E��ÅÂmIK�r6  -IKJ�IK§¤IKMK¿=IFÂ�7 � 	�
 Ìdì��;Í{Ð�DK�/ü * ì��?» a578¦�r8h8¦ÀÁ���- r�
D¥�-¬�½��-8;«K¬�8LE��l8K»��- a�¤§�§��¤E�:�8LÀÁ8�:=½�¿ � �¼»�¨#5���� 5��lIKE�ªK8L�rMK8;�� aI �±�- -�rIKE�MK§¤¿��E�7 � 	�
 Ìdì��;Í{Ðr¶?È?5�8LE=J�DK�r�-��E7Mµ aI¥ -5�8B§¤��6¥�¤ ?��E�Ì 8�¶[ëKèÁÐ
¨?8/MK8L 
Ì 8�òoëKÏÁÐ ! ��!�� ��	 � � � � ��� ÿ Í�� � ù � � � ÿ ì�ò
È?5�8LE=��EG:�8L8�:�§¤8¦  � ÿ � ��
 � �U? � 	 ? � ¶�·
�-�¤E�MHÌ 8�¶[ë 8�Ð�¨?8¾:�8;:�¬��l8B8;DK�-�¤§�¿� a5�DF Ì 8�òoë �KÐ ���
 � �U? � � � ? � ÿ ì�ò
Rs�¤E��l8±Ì � � ? � Ð¾�U�9D´N#�¤8��-³=<?DK�-���L»��¤ ¡ÂmIK§¤§¤IW¨
�µ -5�DF  �U? � ÿ ì�ÂmIK�ODF§�§ 2 % ì�¶®È?57����lIKE% -�iDK:��U�l ¼��! � !�� ��	 � � � � ��� ÿ ÍF¶�È?5�8BJ7�rIsIFÂ
���' a5�¬��?�lIK6¥J�§¤8L a8K¶

� Ü�ÒÁÕ��FÒ�Ý � � � 4P�r�-¬7698= -5�DF ¥ a5�8±�lIKE�:y�� -��IKEG�OÌ - � Ð��LÌ�- 
 Ðµ5�IK§�:�¶ � 8¦ Oý 35�7¡Ìdì��;Í{Ð�DFE�: þ 3 	 �;Ì*ì��;Í{Ð¼¶�È?5�8LEO -5�8L�r8B8LÀs�U�- ?J�Is�-�¤ -��ªK8B�lIKE��- rDFE% r�'ü � �)ì���� �	� �ì¢:�8LJ�8LE�:y��E�M=IKE�§¤¿±IKE�ý � þ �-¬�� 5¹ -5�DF /ÂmIK�¡DF§¤§�ì � ü � ü � »� -5�8O�-IK§�¬� -�¤IKE ÷ IFÂP -5�8�-¿%�- -8L6 Ì¼ÍF¶UÍ{ÐÃ�rDF -�U�e¯�8;�� a5�8hÂmIK§¤§�IF¨��¤E�M¡8;�- -��6ODF -��IKEºñ
Ì 8�òoë 	ÁÐ ! ÷ Ì � Ð ! 
 � �� � � � ��� û ! ÷Fø Ì � Ð ! 
 	 � � � � ��� � � 	 ��
 � ø L ! ÷ � ! 
 � ���� � � ��� û ! ÷ � ! 
 	 � � � � ��� M �ÂmIK�PDF§¤§�� % ì�ò

��������� Ê7�rIK6  a578¾�lIKE�:��¤ a�¤IKE±Ì - 
 Ð�DFE�:� -5�8äDK�-¿Á6¥J� aIK -�U��8LÀÁJ�DFE��-�¤IKE¹Ì*è�¶�ÍLÏÁÐr»�¨?8:�8;:�¬��l8B -5�DF &
 ��* ý � %40 � �®ì�¶?Ê�IK�? -5�8/ªWDF§¤��:��¤ &¿OIFÂ�È'5�8LIK�r8¦6O��8�¶oë�» 8�¶oè�»�¨?8B¯G�i�- DK�r�-¬�6¥8
 a5�DF hü��rDF a�U�e¯�8;� ü � ü �Bñ ÿ 6¥��E ) ü � � ü � ,sò
Í 	



·
�-��E�Mµ -5�8/8LÀsJ�DFE��-�¤IKE±Ì*è�¶[ëKèÁÐ�DFEG:¥ ¼DFÉÁ��E7M9�¤E� aI¡DK�L�lIK¬�E� ? -5�8¾�lIKE�:��¤ a�¤IKE��
Ì*è�¶�ÍLëÁÐ�DFEG:Ìdè�¶oë 8�Ðr»
¨?8¥¯�EG:´ a5GDF µ a5�8�8¦�¤MK8LE�ªWDF§�¬78��/IFÂ
5��¤MK5´Âm�r8;«K¬�8LE��l¿�DF�r8O -I± -5�8O§¤8iÂm µIFÂB -5�8��6ODFMK�¤E�DF�r¿9DFÀÁ���LñÌ 8�òoëKÎÁÐ ��	 =A? � � ù 0 � üëJ��rIFªs�U:�8;:¥ a5GDF 
Ì 8�òoèKìÁÐ 2 � � � ñ ÿ 6ODFÀ � ÍLÏ#G 
 - � � ë - �ý � � è�Ì -�� û !iý"!$#¥ÐG � - �!iý ! # � ò<�¬� 
Âm�rIK6� -5�8O�lIKE�:��¤ a�¤IKE = � ? � Ì*ìÁÐ ÿ�ù 
 � � ù 0 � ��¨?8¥�LDFE±¯GE�:±ì � ü � � ü �9�-¬G�r5 a5GDF ?ÂmIK�PDF§¤§�ì � ü � ü �  a578B�r8L6ÆDF�¤E��¤E�M¡ë � � 8L�¤MK8¦E�ªWDF§¤¬�8;�?IFÂ�§�IF¨ Âm�r8;«K¬�8LE��l¿H�rDF -���eÂm¿DF§��-I=Ì 8�¶oëKÎÁÐr¶@#IF¨�§¤8¦ /Ì ÷ � � ÷ � Ð�3 ���

�
Ì*ì���Í{Ð � 	�
 Ì*ì��;Í{ÐÃ�-¬�� 5O a5GDF Ì 8�òoè�Í{Ð Ì ÷ � � ÷ � Ð ÿ ���� � ��� ���� 
 � � 
 �U?��	� 
 � ?��	� 
 û ���� � �U? � � ? � ò

È?5�8LE= a578ä�-IK§¤¬� -��IKEOIFÂ
 -5�8/J��rIK½�§¤8¦6 Ì¼ÍF¶UÍ{Ð��U�#MK��ªK8LE=½�¿Ì ÷ Ì �rÐ � ÷Fø Ì � ÐaÐ
ÿ ���� � ��� 	 
���
 ø ���� 
 � � 
 �U?��	� 
 ������ � 
 � 
 � �Ì �µù �*Ð�� �H?�� � � û ���� � 	 
���� ø � ? � �H? � ò

·
�-��E�M=Ì 8�¶UÍLéÁÐÃDFEG:±Ì 8�¶[ëKÎÁÐr»�¨?8/MK8¦ 
! ÷ Ì �rÐ$! 
 � �� � � � ��� û ! ÷Wø Ì �rÐ ! 
 	 � � � � ���Ì 8�òoèKëÁÐ

� !�� � ! 
 8LÀsJ!Ì ù 0 � ü � Ð � ���� � ��� ���� 
 � � 
 % �U?��	� 
�% 
 ������ � 
 L �

 �
�Ì �µù �*Ð���M 
 û ���� � % �U? � % 
 � ò

N#8��LDF§¤§��¤E�M Âm�rIK6 È'5�8LIK�r8¦6 8�¶[ë� -5�DF 
 a5�8µE�¬�6�½�8L�?IFÂ�8L�¤MK8LE%ªFDF§�¬�8;�'IFÂ�§�IF¨ Âm�r8;«K¬78¦EG�i¿���/8LÀ�DK�i -§¤¿¸ë � »
 -5�8LE� -5�8O6¡¬7§� -��J7§��U�l�� &¿&��� � � ¶ � 8LE��l8O¨?8=:�8;:�¬��l8¥ a5�DF µ -5�8L�r88LÀs�U�- ¼�#D9�lIKE��- rDFE�  - ��:�8LJ�8LE�:y��E�MµIKE7§�¿¥IKE � �-¬��r5� a5�DF 
Ì 8�òoèKèÁÐ ������ � 
 L �


 �
�Ì �µù �*Ð�� M 
 � ������ � � L � � � �Ì � ù �*Ð�� M 
 � - � Ì¼Í û � 
 � ÐròC* ?ÂmIK§¤§¤IW¨
�� a5�DF 
! ÷ Ì � Ð ! 
 � ���� � � ��� û ! ÷Wø Ì �rÐ$! 
 	 � � � � ���Ì 8�òoè 8�Ð

� - � !�� � ! 
 !;Ì � � Ð � � ! 
 ÌrÍ û � 
 � ÐK8¦ÀÁJ�Ì ù 0 � ü �rÐ#L ! ÷ � ! 
 � �� � � � ��� û ! ÷ � ! 
 	 � � � � ��� M¨�5��U�r5¢ -IKMK8L a578¦�h¨��¤ a5²Ì 8�¶UÍLÏÁÐ�MK�¤ªK8��/Ì 8�¶[ë 	ÁÐ#¨��¤ a5 � � 0 � ¶¾È'5�8µJ��rIsIFÂ����# -5%¬G�B�lIK69£J�§¤8¦ -8K¶
��� �!ç�ÕsÔ¥ãUÒsÖ �!Ý Òyç�� È?5�8¾DF¬7 a5�IK�i��¨?IK¬7§�:�§¤��ÉK8B -I¡ -5�DFE�É¥ -5�8¾DFE�IKE�¿Á69IK¬G�
�r8lÂm£8L�r8¦8/DFE�: �µ¶ �BIK6¥IK�rE��¤ÉµÂmIK�#ªWDF§�¬7½�§�8/�iIK6¥6¥8LE� ¼�?DFE�:=�-¬�MKMK8;�- -��IKE��L¶

ÍLÎ



� � ��Ò��&ÒÁ�WÒyç��KÒÁ�K�
��Í��µê
¶�<?DF�i:�Is�L» �µ¶ � 8¦½G8;DF¬¸DFE�:���¶�N
DF¬�� 5�» Rs5�DF�rJ¹�-¬yÄ��l�¤8LE% B�lIKE�:��¤ -��IKE��PÂmIK�¾ -5�8IK½G�-8¦�rªFDF a�¤IKE�»��iIKE� -�rIK§�DFE�:O�- rDF½��¤§��¤³;DF a�¤IKEOIFÂ�¨�D{ªK8;��Âm�rIK6  -5�8B½GIK¬�E�:�DF�r¿K»������
	
����
 ����� ����������������� èKìHÌrÍLÎKÎKëÁÐr»xÍLìKë 8K£iÍLìKÏKé�¶

� ë�� �µ¶©ê�5�8LE�»SRG¶�4/¶xÊ7¬�§¤§��¤E�M�»�Ê?¶ �µ¶�@
DF�i�lIW¨#��� 5¹DFE�: R�¶ Rs¬�E�»�>©ÀsJGIKE�8LE� a�UDF§�:�8;�LD;¿IFÂ�8LE�8L�rMK¿/ÂmIFÂ�8LªKIK§�¬� -�¤IKE98;«­¬�DF a�¤IKE��©¨��¤ a5¥§¤I%�LDF§¤§�¿¡:��U�- -�r��½�¬7 a8;:¡:7DF69J7��E�M�»������
	
��� � ������� 	 � �"!#� é�ÍµÌrÍLÎKÎ�Í{Ð¼»GëKÏKÏF£ èKì�ÍF¶

� è��¾>#¶©ê�I%:7:���E7MK aIKE�DFE�:�@/¶ � 8Lªs�¤E��-IKE�»�ÇKÈ?578¦IK�r¿ºIFÂ�IK�i:��¤E�DF�r¿�:y� ��8L�r8¦E� -��DF§©8�«­¬�DF£ -�¤IKE��rÇ�» � �F¶ �
�iD{¨ � �¤§�§*»�ÍLÎKéKé�¶
� 8 �>RG¶?ê�IFÀ¸DFE�:²>#¶?Ë�¬�DF³L¬�D�»?È?578H�iDF -8�DF �¨�5��U�r5²8LE�8L�rMK¿¸:�8;�LD;¿��µ�¤E®D´:�DF6¥J�8;:�- -�r�¤E�M�» 
 ���$�&%����'��� �)(+*�� ÍLÎ=ÌrÍLÎKÎ 8�Ð�J�J�¶
ë�ÍLèF£&ë 8#8�¶
� é��¾í�¶ÁÊ��r8L�¤ ¼DK�L»­QPE¥�-IK698?8L�¤MK8LE%ªFDF§�¬�8?J7�rIK½�§�8L6Û�r8L§�DF -8;:µ -I¾ -5�8�¨�D{ªK8�8�«­¬�DF -��IKE¥¨��¤ -5�¤E�:�8l¯�E7�� -8¾:�DF6¥J��¤E�M�» �,�-(.� /+�0*012% � � ÍLë �¥Ì¼ÍLÎKÎKÏÁÐ�J�¶�èKëKìF£&èKèKé�¶
� Ï��¾í�¶�Ê7�r8L�� rDK�?DFE�:=>�¶7Ë�¬�DF³L¬�D�»ARs rDF½��¤§��¤ &¿¥�r8;�-¬�§¤ ¼�©ÂmIK�#¨�D;ªK8
8;«K¬�DF -�¤IKEH¨#�� -5H�¤E�:�8l¯�£E7�� -8ä:7DF69J7��E�M�» �,��(.� /3�0*�12% � � ÍLèKëOÌrÍLÎKÎKÏÁÐ�J�¶�èKè 	F£&èKéKë�¶
�
���¾C ¶Bê
¶ �PIK5�½G8L�rM¸DFE�: � ¶ �ä¶ �B�r8L�¤E�»PÇKC E% -�rI%:y¬��l a�¤IKE® -I) a578¹ -5�8LIK�r¿)IFÂ¡§¤��E�8;DF�E7IKE��-8L§�ÂdDK:��-IK�¤E� �IKJG8L�iDF aIK�i�rÇ�»�4 � R�»�í
�rIFªs�U:�8LE��l8K»ØÍLÎKÏKÎ�¶
� 	��¾Èh¶ �/DF aI�»KÇKí�8L�r -¬��r½�DF -��IKEh a5�8LIK�r¿
ÂmIK��§¤��E78�DF�!IKJ�8L�iDF�r -IK�i�rÇ�» RsJ��r�¤E�MK8L�;»¦@#8L¨54
IK�rÉ�»ÍLÎ 	Kì�¶
� Î�� � ¶s4/¶s@
DF��6ODF�rÉG»sÇ � �¤E�8;DF��:����Ø8L�r8LE� a�UDF§�IKJ�8L�iDF -IK�i�rÇ�» �
IK§d¶
C »s·#E�MsDF�;»K@�8L¨64
IK�rÉ�»ÍLÎKÏ �s¶
��ÍLì��¾<
¶�N
DFI�»?Q
J� a�¤6ODF§?8LE�8L�rMK¿ :y8��LD{¿��iDF -8H�¤E¸ -5�8¢N
D;¿Á§�8L�¤MK5�½�8;DF6 8;«K¬�DF -��IKE!»
�¤EÇÁQ
J� -��6¥�¤³;DF a�¤IKE � 8¦ -5�I�:��
�¤E¹í
DF�r -��DF§�A
���Ø8L�r8LE� a�UDF§
>�«­¬�DF a�¤IKE��rÇ�»G8;:�¶�ê�IFÀ�DFEG:� DK�-��8;� ÉWD�»�ê�IKE% -8L6¥J�IK�iDF�r¿ � DF -5�8L6ÆDF -�U�¦�L»�ëKìKÎ=Ì¼ÍLÎKÎ ��ÐÃë�ÍKÍl£&ëKëKÎ�¶

ëKì


