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Triangulations-Basis

Streifen-
projektor

Matrix-
Kamera

Streifen-
Nummer Bild-Punkt

Objekt-Punkt

µ'¶w¶w·¤¸�¹Oº9»,¼ ½9¿87�Â�âZÅ�È�Í1Å�Æ�Ò1æ¦Ë*È Ã Å�Ô\À_Æ]È Ò�Ô�Ø�×1Ö Ò�Ë*È á�Ô�ÞªÈ�ÆÓÍäÍ1Å�ÆcÄ�Æ�áRÊ Å�æ#Ë2á1Æ�Ò�Ö ÇHÈ�Ô Ã Å�ÆÑÇ0Å�Ô_Ò�Ú�Å�Æ´ÒqÄ�Å¦Ë*Æ´Ò�É�Ê3Ú
ËtÅ¦ËSì ¼"È Å:9?×1Ú6Ú'Å�Æ�Í1Å#ÇüÝÿË*ÆÑÅ�È Ð´Å�Ô�Ç È Ç2ËéÇ5Å�È�Ô�Å:;=<?>A@�BDC(EFEFC¾â_È�Ö Í)æ*áÿá1ÆÑÍ)È�Ô�Ò�ËtÅ�G9ì ¼"×1ÆÑÉ�Ê|Å�È�Ô�ÅnÙSÅ�È Ë*Ö�È É�Ê�Å
ÔOá,Í)È Å�Æ�×1Ô�Ø~Í1Å�Æ�âZÅ�Ö Å�×�É�ÊzË*×1ÔzØéæ#Ò�Ô1ÔHGqÐ/Ì1Æ�Í1Å�Ô Ø�Å#Ç#×�É�ÊzËtÅ�Ô�É�Ä Ê Å�æ#Ë_ÚRÄ�×1Ô1æ¦Ë Ë Ò�×�Ç�Å�È�Ô�Å�Æ�Ý�Å6I)×�Å�ÔzÙ Ã á�Ô
Ô_Ò�Ú�Å�Æ´ÒúÚ*â_È�Ö Í�Å�Æ]Ô~Ä�Å#Ç2Ë*È�Ú3ÚªË?Þ?Å�ÆÑÍ1Å�Ô�ì²Ö!È Ë"Í1Å�ÔÆÔ_Ò�Ú�Å�Æ´ÒúÚ*â_È�Ö Í7ÚRÔOáÿá1ÆÓÍ)È�Ô�Ò�ËtÅ�Ô�å�ç¶è�émëA×1Ô�ÍäÍ1Å�ÔäÄ�Å�æ#Ò�Ô1Ô3Ú
ËtÅ�Ô�Ì�×AìSÅ�ÆÑÅ�Ôä×�Ô�Í=È�Ô�Ô�Å�ÆÓÅ�Ô(É�Æ]È Å�ÔzË*È Å�Æ�×1Ô�Ø�Å�Ô Ã á�ÔLÔ_Ò�Ú�Å�Æ´Ò3×1Ô�Í¡Ä�Æ�áRÊ Å�æ#Ë2á1ÆOÞªÈ�ÆÓÍäÅ�È�Ô�ÅÁ½_Å�Æ´Ò�Í1Å ×�Ô�ÍqÅ�È�Ô�Å
Ù9Ä�Å�Ô�ÅäÈ�Ú åZÒ�×1Ú Í1Å�íXÔ1È Å�Æ�Ë#ß9Í�È Å'Ç#È É�Ê=È�Ô Ë Ç0É�Ê1Ô�Å�È Í1Å�Ô,ì
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óSîÿíZñÑþ)öüò�ý¦ó¦ñÓï���ðXò�ö õZôOí���ò�þ)öüò�ý¦ó¦ñÓï���ðXò�ö û3ôwý¦ò�ñÓúÁ��ò�ý¦ó*ò�ôOôwý7�×��ò�ï��SðOó¦ñÑò���ò�ô��|'äî,ïÜôOò�õOò|ó#î,íZñÑþ)ö�ò�D
ý¦ó¦ñÓï���ðXò�b!î,úÓñ��Zó¦ñÑò�ó%��ò�ó%B/îÿðOó¦ò�ôfò�ó#ú´î,õ.�Oý ò�ñÓôOòÜõZöOB/î,ï¦ï*ò�ôZíOò�ó¦ò�b6þ�ó*ó¦ò��9ý¦õOóL��þ)ô)à�PXï*ý¦ò�ö¡Dtï*ù�ò�J�ñ¼Ã�ï��SðOò�ô
�Hð"
ÿôOþ)öüò�ôOò�ô¢õZôZí ñÓï*ýÁ�)úÑò�ñ���ðIJ�ò�ñÑý¦ñ���ñÓô¢íOò�ó(�Aó#î��OñÓï'ò�ñÓô.B/î	�SðOò�ó�õZöOJ�õZï*ò�ý%J�ý¦ò�ô��
Þ &Oó(íZñÑò��,ò�þ�öüò�ý¦ó#ñÓï��SðOò�b!î,úÓñ��Zó¦ñÑò�ó#õZô.� � ò�ó#íXò�ô@J�õZô"
	�SðZï*ý(íZñÑò ôOþ�ý � ò�ôZíZñ��,ò�ô ù�ðOþ�ý*þ	��óSîÿö öüò=D
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ý¦ó¦ñÓï���ðXò�ô|�qó¦õZôZíZú´î0��ò�ô ò�ó¦ú�
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b!îÿù�ñÑý¦ò�ú�g)�)úÓñÑò�íOò�ó*ý ï¦ñ��Sð ñÓôzJ � ò�ñyx?ò�ñÓúÑòm2ö�tö ò�ó#ï*ý¦ò�ô � ò�ó¦íOò�ô ôOò�õOòö�|ò�ý¦ðOþXíOò�ô�J�õOóYmAó#ð.Û�D
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J � ò�ñÑý¦ò�ô[x?ò�ñÓú � ñÑó¦í�ò�ñÓôXòO�|ò�ý¦ðOþXíOò���ò�ï���ðXó#ñÑò���ò�ô��_ö ñÑýäíOò�ó~íOò�ó~ïRPXï*ý¦ò�öÜî1ý#ñÓï��SðOò¡� ò�ï#ïRB�ò�ðZúÑò�óqò�ñÓôOò�ï
àwý*ó¦ò�ñ�B�ò�ôOùZó¦þ$}5ò��9ý#ñÑþ�ôZï¦ï%P9ï¦ý*ò�ö ï-ðOþ.�Sð�î,õdÁ!Û)ï*ò�ôZíY��ò�öüò�ï¦ï*ò�ô õZôZí¢ï���ðOúÓñÑò*Å�úÓñ���ðÜíZõOó���ð ûqô � ò�ôZíZõZô.�üò�ñED
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ª�å ��âQö1�bdcÃý S 1�bdc 5=< /UT�T 8® � � 	 ��¦ W�� � ��¥��H¥����R��´°� ª�å%��� �=¥ ���!� � � ± � ��·
ª�å ý S 1[bdc� � � Z " � �����¨ÅÍ�óþ!� Y Æ 5=< /UT ¹>8ß�� � ´ �b�S� � � Y �(� � 5Í< / < ,�8 � � �ÿ��� � ����� �T� � 5=< / < ��8�� � ��Ý2� � �°��¥ � ± � � � ½�® ·

ª�å ý S 1[bdc � Z "� � ¥ R � ¢)¤ ¹ )+* � � �"!· � © � �· ��� R © � � �· � ¸ § 5=< /UT ��8
®i�R�^®i�=ÿQ� �1����� �2� ± �°��� � ½�®Ï�R� � �H§2� � ½Á® ��� � � � �R� � ¾×Ñm·� í ÷ � ³ Ë�� � � "�·

��� 5=< /UT ��8
	i±�± ������� ��¥ < / � �(��²o� �°�Ï����½�®2� � �R�tß�� �1� ��´°� � ¥ �S� �R�qµ£�°� �B�T��²o� �R� 	 ��¦ W�� � ��¥��H¥��b�#�&´R� ² Â��Ò� � ����r�1�b��� �°���FýÂ� ��� �R� � �!��¥��\¿ � � � 9 e�e(Ë�®�S � � � S 1�bdc 9 ; þ ; " #2Ý ª`� �i� � ���°�i�°ñ¾� ����� ¿��R� V � �(�7ª �°� �HÖ	 �&¦ W�� � ��¥Ä¿ � ��,¼³ �1� �R� � �H§2� � ½�® �#/® � �¦¿�§ ���#�¼��� ¿ � � 5=< /¡T ��8 ��� �=¥ � ± � ��	��
�g Ë�Í$#NÎ98 R � � Y 5=< /UT ,!8



< ¹ ïFð�ñ dºòvó¤ô¿n�õ�ö×óo÷ ðÄø dgö ï ó�dºòÕù¨ö×ú^óo÷Bû6óo÷

0 50 100 150 200 250 300
|W | [1/mm]

10

100

1000

10000

A
uf

lö
su

ng
sg

re
nz

e 
[n

m
]

Blende  5.6
Blende  8.0
Blende 11.0
Gültigkeitsbereich 1/(2k)
kDia

Â�Ã9Ã9ÄÆÅÈÇ?ÉlÊ�Ë©Ì+Í��+Ï Ò[Ó�Û��[Ó�ÛKß Ð-âCò�Ú�Ó�Û(ï�Ófå6Øié2ä�æ�ßÝ× k�õCÓ�Õá;âCã�ä�åfâ-ÕCæ�Ó�×ÝÕ�Ófåjë+õ�ÐCåóÓ�ÕCålk�õ�× Ó�ï-Ó�Ûìå�×ÝÕjá;ï�õ � Õ�à
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® � � §2���?´ � �b�76�� �	� � � � � ��½Á®�� � � � � �!�2���	� � � � � ��½�®�� °o�!��� ± � � �°� � ��6%� � ���#� � § ��� ��½Á®��#� � �#����� O � � � � �� � � � � ��� V � � � � ¿ � � �(� ���b� � ´ � ��6 ² Â���® � ®�� � �R���86��R� �(�2� 6 � � �1�R/ ³�� �4� �°� °o�!��� ± � � �°� � ��6 ª �°� � �R� ����� �² ��� � �R� Æ
� � �(� � � �°� � �R� � �#����� O � � � � � ± �R� ���#�Ä� �R/ ³�� �#� 9ñE��+L;:|B�" ß O � � � � 6 ��� � � �°� � � � ½�® �2� �°o�!��� ± � � �R� � ��6 � � � �b� � ß ����² �R� ·6�/×©i���2���	� � � � � ��½Á®�� °o�!��� ± � � �°� � ��6 � �°� °o�(� �R� �< /ñV � �	� � � � � ��½Á®�� °o�(� �°� �?Ö�°o�!��� ± � � �°� � ��6T2/ñV � �	� � � � � ��½Á®�� ß O � � � ��Ö�°o�!��� ± � � �°� � ��6® � �#�b�¦ß ����² �R� ª �°� � �R� �(� ½�® � � �2� �R���°� © � � ®��#� ² ��� 6�� ��� ��½�® �B�(��² �R� / ® � ��� �!�����	� � � � � ��½�®�� °o�!��� ± � � � Ö� � ��6 ± �R� ���#�Ä�����2� �=< � 6��R�2��½�® �T²�� �R� � �°� °o�(� �°� � Ý ��� � ² Â�� ��� � Ó �3ª�� � �2�#� ��6 � �R��Î � ½�® � � � � �	� �R�� � ��� 6 �1���!� �o� � � �>� � � ��½Á®��Gß � 6�� �!�1�S�T 6�� ± ��� ½�®w� � � �4/ ® � �>6�� �	� � � � � ��½�®�� °o�!��� ± � � �°� � ��6 ± � � � �°� �:�(�&²� �R� V � � � �2�B� 6��R� � �°� Æ ® �!��� 6�� �(�Ä� � � � � � / ®i�R�B§2® ����� 6�� �(�t� � � � � ��½�®�� � �#���H§2� � ´°�#��� ��� � ² �R� �¦�2� �´ � � °o�!��� ± � � �°� � ��6:� � ���°� °o�(� �°� � � ���Èª �R� �2� 6��R� Æ�� � �(� � � �°� � ®��b�#� 	�±2± ������� �?6�� �t��� � ��� �
� �?ª�� � �2� �Ï¯� ² � � �S������� �lÂ ± �°� � ®����ÃÎ � 6�� �#� ©i�T���ÿ/
}�{A@ B«�k�a��Ck� �(�r�g�C�r�����ED �=F���G��g�����g�����H � �0� �°�i� �!�����	� � � � � ��½�®��R�1I �!��� ± � � �°� � �?6KJ � � �%��� �ã¶ ± �°� � � � 6 � ��6���½�® � � �T�>� �°� � � �����Ï� �°� NhNMLON I �PN� �°� � ± �R� ���#�Ä� �R/QL¦� �:� �!�2���N� � � � � ��½�®��RI ����� ± � � �°� � ��6 � �R� 9hE��+L;:�B�" ß O � � � � � ± � � � �R� �`� �TS0� ��� �R��(��U 5 º � �!� � O � � � I � � � �AV ���?Oõ6 
�
;W�8 /Là� � � � �Q� �=I �(� �°� �T� ±2À � �>���YX � � � UD�!��� �R� � �rÎ � ½Á® � J � � �[Z ± �°� �2� � 	i±�± ������� ��6�� � V �����Ñ�(��U �2� ���� ½�® � � � V�ÿQ� �2��� ½�®��R�*< � � � �R� � � � �R� NhN\L �KV2� � À �Y]R� �°� �R/ 	 �?UÃ� � � NmNMLÔ�t� ± ����� � � �°���R� �2� � � � N� � �>��� �°� � �R�	^£® ����� ���R�õÎ �!��� �?6�� � ���P6��°�#Ý �2� � � �_I � V �;]R�1� � � �R� � � � �A6�� � �°� � J��°� � �R� / 	 �2��½�® ��� �A`��R� �J �°� � �R� ��� � � � � �A6�� � �°� � �R� Î �!��� ��6!�#�4ÝMJ � � � � 	i±�± /�T2/16��(��Uo� �°�Ò�*��½�®2� � �R�tß�� �1� � �Q� �86��R� � � ���1� Ý� ± � � � ���V � � ��� �R� � Ý � ��ßaV � �2� � ��6!�#� ��� 6��AJ � � � � �1� Ý X �°��� � ��� ���^� � � ��½�® ��� �A` ��� ½�® �2� 6 �1������� � � �°� �#/ 	 ��U�2� �R�b� � ß � 6�� �!� V UD�!��� W��2���#� X �°����½�® � � � �R��� H �°� � ��b � ��� � ��6!�#� �(�?U�� ��� � �#�4Ý �2� � �#� J��R���R� ����� ½�®��R�] J � � 	 � �8J � � ��� ��6��R�¨® � ± �R�,cd L �°� V � �(� J �°� �eN x �2��� V � � �>� � � ���#� H ����� V � � �>� �R�b�!� � �°� � � � ½Á® /d L¦� �>< � V�ÿ2� �2��� ½�® � � �1� � � ���R� H������ V � � ��� �R�^�!� � �°� � � � ½�® /< �
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Â�Ã9Ã9ÄÆÅÈÇ?ÉlÊ�Ë±Î+Í��lÏ9Ð�ÑrøfÓ�× æ�ØTÚ�Ó�Õmá;âCòMï�Ð-âhÓ�×ÝÕ�ÓfåM��Õ�Ø6Ó�ÛKßÝ×ÝÕ�Ó$àDh°Û¼Ð-ÕCåóòêÓ�Û.�&�rÒ°àÍÌ�Ó�Õ�åóÙ�Ûôå(Õ�ÐÚk�õiÌ�Ó�× ØQøif��������-Ñfî� Þ$Ó�Õ�ÕCøfÓ�× k�õ-Õ�Ó$Ø4Ó�×ÝÕ�Ó(ßÈ× k�õ�Ø6Ó�é��CÔÖÕ�ÚHßÝ× k�õ�Ó�Ê?Ó�ßÈß Ó���m|× åQØ[Ó�×ÝÕR��Õ�Ø6Ó�ÛKßÝ×ÝÕ�Ó�Ì�k�õ�× Ó�ï-Ó�Û¼Ófæ�× åQØ6Ó�Û��a��× åQØ4Ú�Ð�å�á;âCå$ß Ó$à
åóÓ�Û¼Ófæ�× åQØ6Ó�Û�â�Õ�ÚM�UÚ�Ó�ÛÖá;â�åfß ÓfåóÓ$ç�Ó�ÛìåQØ � ÛKÞ$Ó�Û î�Ò4Ð(ÚH× Ó�mÖàbuÖÓfæ�× å6Ø6Ó�ÛÖç�Ù�Û.�-× k�õGØ6Ó�×ÈÕ�ò Ð�ßÝß�æ-ÓfåXk�õ�öGØQø$Ø4å$×ÈÕCÚ��HÞfÐ-Õ�Õ
éñ× Ø¾×Ýõ�Õ�Ó�ÕkÓ�×ÝÕ�Ó�ß Ó�ÞfØiÛôÙ�Õ�× åXk�õ�Ó�Û��[Ó�Ûìålk�õ�ßÝâCå6å ÛìÓGÐ-ßÈ× å$× Ó�ÛôØM�rÓ�ÛìÚ�Ó�Õ�îz��Õ ï�Ññ× åQØ�Ú�Ð�å�ë+ÛK×ÝÕCø�×Ë��Ú-Ófå>��ÐCÚHâ-ÕCæ�å6à
ØiÛ¼Ð�Õ�å���Ù�Û¶ØQåþ×Ýé��&�rÒ Ú�Ð�Ûìæ-ÓfåQØ6Ó�ßÝß Ø=î=��Õ�ÚHÛìÓ�×�h+Ð-ÞfØ à=Ê���Þ�ß Ó�Õrf çCÙ�Õ�Ù�ï�Ó�Õ Õ�ÐÚk�õâ�Õ�Ø6Ó�Õ�Ñ��!×ÝÛ¼ÚÚH× Ó���ÐCÚHâ�ÕCæ
â�é²Ó�×ÈÕþÚHÛ@× Ø Ø6Ó�ßQm°×Ýß Ú�Ó�ß Ó�é(Ó�Õ�Øgç�Ó�Ûìålk�õCÙ�ï-Ó�Õ�î�R�0����� 6��R� � �R�õ� ����� �R� ]E��� 6�� � � �2� �A6��R� � �R�_�£�°��� � �!� � � � � ]E� �*��½�®2� �o�2� �g�#� � �8V2���#½�®��R� � �R�7ß � W�� NUD�T�>�H� ���R� �Q� �6!� � �A6 � J �°� � �R� /

�m�  ��¡  �����¨��j�j��¦,� �¾¦4¨ ¨?£o�j¡X��¥§¦.Ö¨¢¡8£�¤¢¥þ¦,�§¦1¡e��¦,�R£�¤¢¥þ£©¨�?¦,�L:� �r�°��� � �Ïß � W���ª � � ��� � ± �A«Q� � � � � � ½�® ] J � ��½�®��R�7¿ ±2À � �>���YX � � �Â��� ½�® � � � V¢«2� �2��� ½�®��R�¬< � � � �R� � �R� /< � 6��R� ����� ½�®Â� �����1� � �&� � � � � � � �R�°�b�R�® �(��� ��� � � / 	�± �°� �Q���2� � � � � � � �R�¯I �(� �°� � � � � ½�® �3� � � �°��� � ��� �(��� ± � �2� ��6 � �?6��R� ]E� � �(�Ä� �#�?6�� ± �(��� J �°� � �R��Ý ± �°«2� � � � � � ½Á® �(��U¾� �°� V¦�B� � � ± � ��½ �&� ��6 � �R�
NhN\L �£®*� � «�6Gß>½Á® �¼���]�/ 	 ��U.� � � NhN\L �b� � ± � ��� � �Q] J � � � � � �Òß ���(� ± Ý �Q� �R��� � ½�® �#� �� � ��� �(���X �°��� � �A6�� �1� J � � � ��Ý � ± �°� XN� � � �°� ºi�!� ± � � �1� �°� N ^�� �����&�>����� � � W��2���R�1��R� � � XN� �%ßaV Z2� b Z ��� � 6 � � �1� �R�� � �z±`�]E�r�1��� � � � �(�?UQ� �°��¿ ± �°�8b ��½�®�� ]@� � Z ½ � 6�� ± ��� � ± �R���b� � � /�H � ��� �R� U²Z ®�� ��]E� ß�½�® ����� �R�aJ � � UQ�(�?U� � � NhN\LG/´³6� ± � � ½�® � �#� � � � Ý �Q� ��� �2� �gß�½�® ����� �R� U � � �µXN� � � �R�R^£� � À � �>����� �2� � V¾�°� ��� � � ± ®��!��6 � 6� � �#/>Là� �à®�� � ` � Ý �Q� � ��� � ��� � �y� �R��ß�½�® �(��� �R�2� � � � �°� � �R� 	i±2± ������� ��6�� ± � �2� ��6 � ��6��R�	6�� � �R�����R�J �°� � �R� �3� ���#Ý � � � �°� � �R���R� �Q� �¦ß O � � � � � �2��½�® ��� �A`��R� � � � ��6��R�b� �]°� J��R� � �R�w� �����=/

	 ��U
� � ��NhNML �b� � ± � ��� ��� � �#� � �R®����°���><�ñ�� �>� � �(��UZ/©L:� ��Ó � J � � �2�#� ��6g� � ���R��� � � UD����� �#� � �R�^�® �!��� ���R�2� � � �	� �M¶ Å²·�¸e¹&¸ � Æ�� �Ò� � ���àÎ ����� ��6�� � �R��6!�hº � �!��� � � � ½�® �r�1�»U ��� 6��R� � � � ���>� � ��� � � ½Á®º � �!� � O¢� � � I � � � �AV �2�?O 5 6 
�
PW�8 ± �#��½�®��b� � ± �#�.cº 9 û_¼�½Q¼a¾�¼a¿ ¶ ÅÀ·�¸e¹&¸ � ÆmÁÃÂ�ÅÀ·�¸e¹&¸ � Æ;�·yÄ¹  � 5 T2/�6 8L¦� ± � � � � � �Å·�� � �T¹Ò��� � H �������N��� � �2� � �(� �R� � �#� NhN\L Ý¢Æ ` Â�Å � Æ ` ; � � ���2� � ���N���!� �=Ç �Q� � � �R��� UÈN« ]R� �R� ] Ý �!� � �Â��� �É< � � �>� � � ���R� �(� � ± � ��� �(V2� � � � � UD�!��� �R� � � � ^£® ����� � � �*Ê ± ®*�!��6 � 6 � � �1�ËXN� � � �°�Ì � ��� �R� � ����6�� � �R��� � � UD�!��� �R� � �R��ß � � � ® �#� ��6 � � � û �2� � � � � �A6�� �(����� �2� ] � �1�#/»L:� �ËÇ �Q� � � �R���AÍ ]R� �R� ]��� �2� ��� ��½�®TV2� ������������� �2� ± � �2� �?6 � � �+�?�>��� �b�R� ���N���!� �h� � � �B������� ���R� �(��U J � � �b�R� /



o?pYÎ�p2r g v¦d�Ïms�lRk�rideÐ[tgujl fhg n0d�qMr�d�lor�s�t�u < ,< � �ÉJ�� �1� �°���°�R<�ñ�� �>�:� � �:� �R�¦� � 6��R� � �2� � � L�� � � � � � � � �	�ÿ/ÑLã/ ® /jU²Z �h¶ 9 Æ � � � º ù Æ /jL �°�L�� � � � � � � � �	� �#� � � � �R® �:��� ��½�®�� � ��� � ®��R� �r� ��½�®�� �±� ± ����� � � �°� � �?6 XN� �_Ò>Ó Î �!��� �?6�� � ���P6��°��� � � ���� �2�ÿ�R� � �8V2�b�#½Á®��#� �%��� ��½�®	I Z ® �#� ��6 � �R� NmNML � X �°��� � ��6��°� � J �°� � �R� /ÔL �°� L�� � � � � � � � �	� J � � � Ý6��R� �(� � � J � �G� � � ��� ��½�®[^�® �!��� ���R��� � � UD����� �°� ] � � 6 � �R��ß � � �	� Ý Z ± �°� ��� � ³ � �1�o� � � �A6�� � �°� �B� � �õ� � �� �	�r�1����� ��� � � XN� � û � ± ®*�!��6 � 6 /
x � ½�® � �°� � � � �°6!� ������� �2J �°� � �#� �2� �ÄÎ �!��� ��6�� � ���;6��°� Z ± �R�Ò� � 6!�#� � �2� � ��< �#� �°� � � �b� �R� �T� �� � �§� � ���ÿ� ± � � � ���V � � ��� �R� �b� � �(X �°��� � ��� �>�#/ Ê ± 6��R�b�R®��R� X(� � � � � �Q� ± � �K�T��U�� �b� � �R� � �R�(�£�°� �#� � �� � �r� �°���£�°����½�® � � ± � ��6 � � ± �#� � ½�® ± � � � �iÎ �!��� ��6��8V �T� � � ��® � ± �R� �2� �OÊ � � � �#�b� X �°��� � ��� � �°�£½�® � � �T�aN� �°� � � ��� ��½Á®��ÕI¦�#��� ��� � � �R� /QL¦� � � � �1�b�ÖXN� � �!��� � � � �T<£����½�®�� � � � ��6QÝ?J��R�2� �2� ��Î �!��� ��6��8V �T� � � � Z ± �°�X �°����½�® � � � �R���hÊ � � � �R�b� X �°��� � ��� � �°� �B�(��U �R� /ß�½�® ��� �A` ��� ½�®hJ � � �Ã�Q� � � � ����� 6�� � � � �R�2� �1� � � ��� � 6�� �!� � � ½�® � �Ã� � � �2� 6 �1���!� �R�
ß � 6�� �!�	��� 6��AJ � � � � �1� ÝJ �>��� ��½�® �Q� �à� � 6��R� � �2� � �KÇ �Q� � ��� � � �R� � ��6��b� �(� ��½�®��R��® � � ]E���N�N�Ä� �#/hL¦� �>Ç �Q� � ��� � � �°� � �?6��b� �(�?N��½�®��R� � � �S�#� � � � �°� X��!��� î © 3 × ¸ ¸ 3× ð 6 � � � ½�® X �°� � � ���1��� � � ® ��� � �	�g�1� � � ���Ñß ��� � �Q� � �Q� ± J � � ½�® � ��6XN� �.c

X
×3 9 ¼ *Ø Å�Â�å © Â

" Æ × �å¼9 Â ×; " ^ 5 T2/ < 8L¦� ± � ��� � �OÂ ��� � V �$W�`��à� � ���°�jÇ �Q� � ��� � � �°� � ��6���� ����U � /
�m�  ��Q� Ù_£o£¿¨?£o�j¡X��¥§¦.Ö¨¢¡8£�¤¢¥þ¦¤¢¤£�¥§¦4¨�£�¥ò�M�¾¦ÛÚeÚL:� �:� ���2���	� � � � � ��½Á®��#�K< � 6��R�2��½�® �;U�� �R� � �°�ÖI �(� �°� �Ã�B� ���b�#�Ò� � ½�® �r�1� � � �ÜÌt� ���b�#� Z ± �R� �2� � � �#® N� �°��ª � � ��� �R� ��� ��½�®Ï� � � X �°�b� � � UD� ½�® � �R� ����� � ���.�T� � � � Z ½ � �R� /QL:� �R� � � �B������� � � �°�OÇ �Q� � � �R���AÍ ]R� �#� ]� �°�o� � � ] � � ���R� H������ � � � � �#� � �®J � � �Ñ��� ��½�®Ñ� � ���R� �+�?�>��� �=Ý �T� �86�� � � Z ½ �>� Ý�� �ÿ�Q� ��� �2� �ËÊ:� ]#� ® �� �°��Î �!��� ��6�� � ���;6��°� � �Ò� � ���°� ³ � ��� �Ñ6 � � � ½�®7Ý�º � � �R/�ºi� �°� ]@�Ï�!���2� �°���R�Ï� � ½�® � �°� L�� � � � � � � � �	� Ò>Ó� � �²�Q� �®^ ��� ��� � � NÞX �R� � � ���1� �Sß�½�®�� ���8N  �(� ��½�®��R� 5 <��?6 ��� ��½Á®.cRßbß>® ���eN x ��� �b�áà�8ÕÒ=â �r�1� � � ��� � �%�1�8N� � � J��R� �»X(� �yx �����=/QL¦� �RÊi� ]#� ® ��� �°��Î �!��� ��6�� � ���;6!�R�RÝ ��� � � �S� � ���R� ³ � ��� �Ñ6��R� �(�Ä� � �1� J �°� � �R��Ý � � �� �	�r�1� c Ý�º ¸ Ò>Ó ¸ Ò=â 5 T2/UT 8Ê:�2��½�® ��� �A`��R� � J � � �ï��� ��½�® � �R�2Ê � � � �R�b� X �°��� � ��� � �°�ã� � � � � � �R�2� �1� � � � NR� � � ± ®*�!��6 � 6!�#��Ê � � � � N�b�°� �(� ��½�®��R�ãÒ>ä �r�1�a�%�1��� � � J �°� � x �2��� ® � � ]E� 6�� U²Z 6 �0� � �Þ�2� �¼���R� �2�1��� �°���R� � �²ß � 6�� �!����� � �R��+�?�>��� � ·åX �°��� � �(� �>� Ý
� ���Q� ��� �2� � �(� Ê:� �!��� 6 N�L¦� 6 �1���!��N�Ì7� � �2� �°� � � ��� �°6!�#� � �K� ��� � � � � 6�� �!���2� �Ê � V ���1���2� � æ 9 Å Ý�º ¸ Ò>Ó ¸ Ò=â ¸ Ò>ä ÆZ· 5 T2/ W>8® ���R/H � �.� �°� Ì7� � �2�#� �?6 � �Ò� � � L¦� 6 �1���!� � � 6�� ���*�N�	�t� � ��½Á® ��� �°` ��� ½Á®r� � ½�® �Q� �OÇ �Q� � ��� � � �°� � �?6��b� �(�?N��½�®��R�ÉÒ>çõ® � � ]E� c è 9úÅ Ý�º ¸ Ò>Ó ¸ Ò=â ¸ Ò>ä ÆX· ¸ Ò=ç 5 T2/êé 8
�%�1�Ò�2� �R��� � �±��� � ���^��� ��� � � � �2� �%� � 6!�#� ����� ½�®��w� �!�2���	� � � � � ��½�®���I �!��� ± � � �°� � �?6 ��� ��½�®�6!� U²Z ®�� �J �°� � �R� /
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ÄÁÀ ¿ Ã�o ¹è»�¾ Ã Æ Â ¸ Ê ¹�Æ!·�¿IÇmÈßÆ ÂéÉ º Ã � ¿�· É ¼ ÍkÍ0À�É ¿ Ã ¾�¹*º ÃäÉ ¿fºÅ¿ ÃéÉ ¿fº(¸�º!» ê�¾%·�· Ä º�¼0¾ ÃÁÃ ¹*º Ã Æ Â�o º(È � À ¿ Ûo º Ã v Ä�� º�¼k¹�¼ ÍkÍ�À*É ¿ Ã ¾%¹�º Ã ¿ ÃÅÉ º Ã �ìë ÃÁÉ º!·I¾ Â ¸ o ·fº(¿IÇ�Èíº(¿ Ã�Õ�Ú ¾0¸ â º À ÏQ¾0È À º Ã Æ Â$À � º(¸�¹�¿�»v» ÂÁÃ�oèÉ º Àv Ä�� º�¼k¹�¼ ÍkÍ�À*É ¿ Ã ¾%¹�º Ã º!¿ Ã º!¸ À�Ê0Â »v·�¿IÇmÈ©¾ Â ¸ o º É º(È Ã ¹*º ÃèÎ ¾0·�¿ ÄÁÀ ¿fº À ¼ � À�Ð º À ¸5¿�¸�¹4º Ã ¹�¸�ÇmÈ$º(¿ É º ÃÁÉ Ï ë À�É ¿fº
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 õ��åú����ø�O���÷�����ý�ü=�©���,ø����o��õ<ü8-Bl��;����øzù�ÿ
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Á�Â�ÃCÂ�Ä;Â�Ã � ï ê�Å\Æ;Ç�È;É¨Ê£Ë�Ì'êRë/ ï�® �*ëíê
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A�Ó�þ Ð�ÿ Õ1ü*õ���ü%j��Fü*õ<û;���,÷Z���ù�ø�§õ<üJø�/��ý^����ø�S��9+k���øzü	�C, 7 õ<ü·��ù=ø �§õ<üJø �zü	�J¤�ø��1�B�FüJø �QüONA�Ó�þ Ð�ÿ Õ�:�ü*øQü=�S��ÿ
��ü	�múzõ����3�1�åú	�

NAUÓ�þ Ð�ÿ ÕÇh A�Ó�þ Ð�ÿ Õ ú APL�Ó�þ Ð�ÿ Õ
ADJ�Ó�þ Ð3ÿ Õ ú AML�Ó�þ Ð3ÿ Õ õ Ó8AQ����� ú AQ�����=Õ ó AQ����� s�l;, èBGMw

7 ��:íü*õ�úzõ����RAQ�����_�����SAQ�����\��õ<ü�r�ù�ø�§õ<üJø�/��ý·úQý=øzü	�/2Jü	� õ��ôü"õ���9��M���åúN�zü	��¢;��þ þ�úQùB�§õ��4I¹�/���²5M,
7 õ<ü<r�ù�ø�§õ<üJø�/��ýH:íü*úQü*õ���õ<ýM�dúQù#�FùM�åþ ø�O����§þ õ�����ü\fd��ø�õ����zõ<ùB��ü	�o��ü*ú 0}0 7 ÿu-�ü	�åúQù=øzú	<T��þ úE���;���¨��ü*úó�ü"úzúQùM:/Y�üJ÷Z�zü*ú	, 
 ú8:åþ<ü"õ�:/�3��þ úQù��Z�,ø0��ù/���Ï�åõ<ü©��ù=ø �§õ<üJø �zü©¾%�1�åõ��1�/2�9+���,÷Z��õ<ùB����ü*ú3XYøzù1Y�ü*÷��zù=øzú
k/:åøzõ<ý�,6�ø�O�ý1�g�����©�;��úq9rü*õ��åúN�zü�¤�ø��=l·ÿ�K�ùZ��üÖÿÄóª�åúN�Qü*øTNA î Ó`þ Ð�ÿ Õ^��þ úTNA î ÓF?�Ó�þ Ð3ÿ Õ Õ^�1�/9u<GüJø�;O�þ��6���1�¡�åõ<ü
¾%�1�åõ��1�/2�9+���,÷Z��õ<ùB�é��ü*ú0�åõ<ü*úzü*ú3XhøQùMY�üJ÷Z�Qù=ø�åõ���ú=, 7 ��ø���� ü"õ��,ü=�yK'þ<ü*õ��åúN�QüJÿ�8^�;����ø����QüÖÿª@^��û���ú�ú ���,ýü*õ���üJø�ü	�+ûBõ<øzõ ú����4:íü*úN��õ��D���zü	�bó�ù���ü*þ þ�9+����÷Z�zõ<ùB�VULÓF?�Õ·���3��õ<ü�Kg�1���Qü'þ�O�úzúN�4ú�õ����8��üJøQü=� Î���ý=ü'úQü	��øý=ü	�;�1�8:íü*úN��õ��D�+ü	�C�

ULÓ�?§Õ h òÏó�ôéõ H } øXW ÓNÓF? ú/Y ?�Õ õ�Z ÕvÒ s�l;, èMèBw
7 õ<ü"úQüÇ@a��û���úzú ����ý�÷��1���g2B, [q,	�+õ�����ü	�[D\^]`_badc�ÿª@�þ<ý�ù=ø�õ�� ���E�åú��1�åú»sëXhøQü*ú�ú	<Q6�ü	��÷=ù·þ úQ÷ZlB<�fhü�� �QüJø�þ õ���ý
�����H¢Dþ��1�/��üJø l©5	v1vBGBwd:íüJøzü=������ü��t�FüJø ��ü	�C, 7 ü*øaXT�$ø��1�+ü��Qü*ø Y ?bý·õ�:��t�;�1���_�åõ<ü Î���ý=üR��üJøq¤�ø�=l�ÿ
K�ù���üÖÿ�Kg�1���Qüd�1��9���üJøe?�ÿª@t���åúQü»�1�C,�[ ü*ú �zõ��\���C�\�1�62	� ü*õ1:�ü=���M����:���øN�züdKg�1���Qü=� Y ?dfT���/� Y ?dfhgONS<þ�O�úzúN��úzõ����0�;�1�§õ��>�åõ<üEìqX	6t¢r�1�/9LùÇúQ÷���þ õ<üJøzü	�C�

ùFÓ�?§Õ h ÓF? ú/Y ?df	Õ õ j�z 1 î
Y ?ifjgON ú/Y ?if Ò s�l;, è�lZw

7 ��:íü*õ}õ ú � 1 î �åõ<ü @^�/2=�1��þT�,ü*øRXL�;��úQü	�åú�S��õ<ü	:�üJÿ�XMü*øzõ<ù���ü	�H2���õ ú����ü	�ª2��Fü*õ.¤�ø��=l�ÿ�K�ù��,üJÿ�¢Dþ��1�,÷=ü	�C,
7 õ<ü6�=ù·þ þ úN��O1�/�åõ<ý=ü�ìqX	6>¢®õ úN�t�;���§õ��t�/��ø����]Ñ�Óëù0Ó�?�Ó�þ Ð�ÿ Õ Õ Õ·��ümÍ;��õ<ü*øN�4ù���üJø�÷Z��ø 2 Ñ6ÓëùLÕ',

Á�Â�ÃCÂ�ÃUÂ�� k ë�êRê ïZ® � � ê !Mï ì×ÔJ�� ïZ® �"î�% � ì ïZµ"��ï % ñrï ê�ì Â
7 ü*ø%ì^:/Y�üJ÷Z�zû��;��úQü	�/9rü	�åþ<üJø4õ úN�>�§õ��>KSü=�/����åõ ú>�,ü*øaìqX	6t¢¹�Qø�õ��,õ���þ�2=�¥÷=ù=øQø�õ<ý·õ<üJøzü	�C, 7 õ<ü�ìqX	6>¢Çõ úN�
�FüJý=ü	�¡��üJøRK�þ<ü*õ�����ü*õ��6��üJø'úNl,úN�zü	���#��õ ú����ü	�©¢�ü=��þ<ü*ø�õ�� fhüJø �;O�þ����õ úq2	��ø'õ���øQüJø�¤�ø �����åúN�Qü"õ<ýM����ýo5
9+k�ød��þ þ<üF��ü	��÷Z:���øQü	�4-�l,úN�zü	�+ü�úN�Qøzü	��ýR�+ùB��ù1�zùB�C, 7 ����üJøh÷��1���D���1�\���åú«ÑqÓ�ùLÕi�1���S�D�åõ<ü%Ø%�+÷=ü	��ø(ÿ
9+����÷���õ<ùB�oùFÓ�ÑtÕa:íüJøzü=������ü	�C, 7 ��ú6:íü	��ü	�/�zü��=<C�;��úzúR���1�¡2=�4Y�ü=�,ü=� 9rü=��þ<ü*øN:íü	�;��9«�Qü	�Qü	� ó�ü"úzúN�FüJøN�Ñé��ü	�b÷=ù=øzøzõ<ý·õ<üJø �Qü=��pªü*øN�^ù¹:íüJøzü=������ü	�b÷��1���3l
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âMä ãå �Ê�Êæç�éèê�ëkì Æf�M bmo¡Ê®(îi �ËM»Q£JÊQ¦)¤ Ì+¥)£JË�ï�ÐZ�	·	�N�)¤¬¦m£b®JË�¤ Ì{¤ £JËrÜ)¦�»�âãÏRËX¥�¤ £�ÚE£�ÌÄÌzÜ)¦�»}£m¤¬¦m£�Ì+£JÊ/£m¦m£m¦q�/�$Ë+�/£JË<Ìtàá�£JË+ïFÊ3Óß£JÕ�¨N�$Î(®:Ì�£m¦Öâ�£JÎ$× £JË"¤ Ìª¨hâãÏ$Ëv£m¤¬¦m£GõO¤.× ¥=��ò£m¤.× £�æÖÑ$ËMÜ)¦m¥ ¦m®JÍJÎ7¥)£JËT��Ñ$Ë�Ëº£JÕ{¨QÜ$Ë�¥�®JËM»Q£�Ì�¨ª£J×.× ¨?à Ê/î4á"¤ £ËM£J× ®b¨3¤ æm£�¢�£JËrÊQ£�ÌÄÌ�£JË�ÜQ¦�»�¥)£�Ì+ïFÊ3Óß£JÕ�¨N�$Î(®:Ì�£m¦Öâ�£JÎ$× £JË<Ì�¤¬¦�ÐBË<Ñ"Û?£m¦�¨�âãÏ$Ë�¥�¤ £4ÚE£�ÌÄÌzÜ)¦�» £m¤¬¦m£JËX£JÊQ£m¦�£m¦�ÐB× ®b¨ß¨ª£Ràá�£JË§�YÊÖÌ�¨�®)¦�¥�ÛzÙ	¤ Ì�ÍJÎ�£m¦�¥Q£m¦J��Ñx¦�¨QÜ$Ë�×¬¤¬¦)¤ £m¦�ÊQ£{¨QË Ý�»(¨on�p�à á"¤ £SÕ*Ü$Ë<Û�£m¦g��¨QË�¤ ÍJÎm£�Ù§£m¤ Ì�£m¦�®RÊ�Ù�Ý*Ëd¨�Ì:à á"¤ £Ú�¤ ¨ß¨Q× £JËº£C¢�£JËrÊQ£�ÌÄÌ�£JË�ÜQ¦�»kÊQ£{¨QË Ý�»(¨rqbs�p�Ø"¥�¤ £ut�vxwD��Ëº£m¦ÖÛ?£¥ËM£?¥·ÜÖÛm¤ £JË©¨SÌ{¤ ÍJÎ�Ü$Þyq�zbp�àÂß�¦\�YÊÖÌÄÑ=×.Ü�¨ª£m¦ò�®RÎ$× £m¦�æm£JË�Ë`¤é¦�»Q£JË©¨hÌ{¤ ÍJÎ7¥)£JË�·m£JÎR× £JË�æÖÑx¦B{:|dÞ�Ëº®�¥ ®RÜÖâ^}b~ Þ�Ë�®�¥,à
Ù%Ú�Û>Ú+Ù � È#�LÞ§Á^ä7½�Æ�ÆZÞ
7 õ<ü 
 øzý=ü�:;��õ ú�úQü0��üJøÏÎ1õ���ü=��øzõ ú�õ<üJø ����ý¡��üJø4ìqX	6t¢ úzõ����®õ��z@%:�:�,"l�,�5	I¡�;��øzý�ü"úN�Qü"þ þ��	, 7 �,ø����¥�åõ<ü@^�B�Fü	�������,ýR��üJø.K�ù�øzøzüJ÷Z� ��øQÿ�¢�����÷Z�zõ<ùB�DùFÓªÑ>Õ�÷=ùB���B�zü>��üJø·ìa:/Y�ü*÷��zû;�;��úzü	�/9rü	�åþ<üJøi�����D�;�1�§õ��L�1���S�
��üJø������úOM���åþ õ�����ü�è 7 ÿÄó�ü*úzú 9rü	�åþ<üJø���ü*úD-�l,úN�zü	�§ú���� ����ø���åú�S�/�åõ�� �zþ õ��S�pl�è�� øzü	����2"õ<üJøN��� ü*ø ��ü	�C,6�øzù1� 2	��ü	��þ<ùB������ü"ú�úzõ��S�U<�úzõ����Hk�:íüJø^�åõ<üdü*õ<ý=ü	����þ õ�����ü	�_Ø�ø�ú�M����ü	�H��üJø^��ü*ú6ìa:/Y�ü*÷��zû;�;��úzü	�/9rü	�åþ<üJøzú÷,þ���øF2	�0�FüJø ��ü	�C,

Á�Â�ÃCÂ Á�Â�Ä � ê$ì � ')% ï�µ$!Mï ì ÔD�C ï�® �*î�% � ì ïZµ"��ï % ñrï ê$ì

 õ���ü.Ø�øzú�M����ü.�,ü"ú�ìa:�Y�üJ÷Z�Qû;�;��úQü	�/9rü	�åþ<üJø�ú/õ úN�C��õ<üdX.�;��úQü	�åú���åõ<ü�:íüJø 9rü	�åþ<÷���þ õ�:åøzõ<ü*ø ����ý�<'�åõ<üT2=��-������ üÖÿ
:;���,ý=ü	�ªõ�����üJøEì6XÇ6t¢�9+k���øN�=,@-�õ<ü§õ ú �'þ�O�úzúN��úzõ����o��:íüJøR�/��ø���� ý=üJü*õ<ýB��ü��zü§óª��]B���1���+ü	�¡:íü*õ.��üJø
XDù·úzõ��zõ<ùB�åõ<üJø���,ý@��üJø 7 õ���úq�1�/9hü*õ�� ó õ���õ��E���h:�ü"ú����øO1��÷=ü	�C, 7 ü	�/�zþ õ���� úN�O�øz÷=üJøa��õ<øz÷=ü	� úzõ����ª�åõ<ü@a:��Fü*õ����Z����ý=ü	�4�=ùB�0��üJøq-�õ����åú(ÿ�¢åù=ø � �/���_��õ<ügfd��øzõ�����õ<ùB�8�,ü*ø%XDüJø�õ<ù��,ü=��þ�O1��ý=üg�1�åú	,
�@��: ï,è ')% ��µMð�ïZµp; ë µ�!Mï ê �1è+µ�� ì'�?>1ëíê#´ 7 õ<ü�@a:Z� ü"õ����Z�/��ý���ü*ú»X.����úQü=��ú����åõ<ü�:íü	�E��ú �QüJø�úL��ùB�
��üJøg-�õ��Z��úQÿ�¢�ù=ø� üJøz÷=ü	�����^�\�1�ª�1�h:íü*úN�zü	�C<�� ü	���H���1�H�åõ<üE�,ù=ø�§õ<üJøN�zü	�¡¤�ø������FüJø �Qü%ðvN%���/��ð Ò:�2���,Dð Ö �/���Hðon�ý=üJý=ü	��ü*õ��;�1����üJøE�1��9«�zø�O$ýM�=,8pªüJý=ü	�¨��üJøJX.�;��úQü	���=üJø�ú���åõ<ü�:;���,ýH�=ùB� `M?D� úzù=þ þ��zü
�;��ú 
 øzý=ü�:;�åõ úq:�ü"õDü"õ��,ü*øSûíüJø 9rüJ÷Z�Qü	�¹-�õ��Z��úQÿ�¢�ù=ø� ü*õ���KSøzü*õ úSúzü*õ��C, 7 ��ú�ú6�,ü=�¸�åõ������Súzùbõ úN�62Jü*õ<ýM�@a:/:�,l�,�5M5g�1�/9���üJø%�;OM���åúN�Qü=�H-�ü*õ��züB,
�g� ê è � � è ë µ !Mï ê_Ì ï ê è ë !MïZµDñ 5 µMðíï 
 õ��¡¢�ü=��þ<ü*ø	<§��üJø^:íü*úQùB����üJøzú^:íü*õDøQùM��õ<üJøzü	����ûíù=ú�õ��zõ<ùB�åõ<üJø �Qü	�
7 õ���úD���/9«�zøQü	�Qü	�Ç÷1�����C< úzõ������^����üJø ����ý=ü	����üJø\XDüJø�õ<ù��,ü=��þ�O1��ý=ü@2���õ ú����ü	�r��ü	�Âü*õ��/2Jü*þ���ü	� 7 õ���ú=,
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å �Ê�Êæç�éèê�ëkì Æf�© � �¡�á"¤ £��YÊ�Ù§£m¤ ÍJÎRÜ)¦�»«¥)£�Ì}ÐBÎ(®:Ì°£m¦:Ì�ÍJÎ)¤ £JÊQ£JÞ�ÜÖÌ�¨ª£JË<ÌíæÖÑx¦ ¥)£JËB�X¤¬¦$ÜÖÌ��3·ÖÑ$Ë�Þp£JËrÕ{£m¦)¦�¨1Þ�®Q¦®RÞ ÊQ£�Ì�¨ª£m¦�ØGÙ§£m¦)¦ Þ ®Q¦ ¥�¤ £ ¦ÖÑ$ËrÞE¤ £JË©¨ª£m¦@��Ë�®RÜ�Ù§£JË©¨ª£+� N Ü)¦m¥I� Ò ÊÖÛQÙ�àr� Ö Ü)¦m¥I� n »Q£�»Q£m¦�£m¤é¦m®)¦�¥)£JË®RÜÖâM¨QË Ý�»(¨?à
7 ��úSþ õ<üJýM�Sõ�� @�þ þ<ý�ü=��ü"õ��,ü=�_�åõ������6�1�¡��üJøgK�ùB�åúN�Qø��÷Z�zõ<ùB�öù���üJøg¯�üJøzú �Qü*þ þ�����ý8��üJø 7 õ���ú	<�úQùB����üJø�
��õ<ø �©����ø������åõ<ü��^���,ü*ø ����ý_��ü*ú&@a:/:Bõ þ�������ý=ú�\��]·úN����:åúg��üJø ��ù=øzý=üJø �/9rü	�C,\-�ü*þ�:BúN�g:íü*õT:íü*ú �QüJø�½1�,ÿúN��õ<üJø�/��ý@�,ü"ú 7 õ����Qø�O�ý=üJøzúa���/9T��üJø 7 øQü	�;�M���åúQüEO�����üJø ��úzõ����_��üJøE@%:BúN���1���H��ü*ú�ûåøQùMY(õ�2*õ<üJø �Qü	� 7 õ���ú
2	��� ì^:/Y�üJ÷Z��õ���õ�� Î��1�/9rüFü"õ��,ü*øT�;��þ�:íü	�DØ%�\��øzü	�Z�/��ýg���éü*õ��åõ<ý=ü4óöõ<÷�øzùB��ü	�QüJø=, 
 õ��,ü>�/AB��üJøQü%XhøO$ÿ
2*õ úzõ<ùB��õ úN��úQü"þ�:åú �%�§õ���ý=øQùM]=ü	�h��ü£���;���åõ ú�S�,ü=� @^��9«�>�1���m÷��1���h2	��üJøzøQü"õ�����ü	�C,�ra�,ø�ü"õ��,üE��÷Z��õ���ür�ü*õ<ýB�/��ý·úQøzüJý=ü*þ�����ý�÷1AB�����QüR�åõ<ü*úQü	� Øa�+ú ��1���_�#:;��ü*þ�9rü	�C,

7 üJø«@a:�:Bõ þ��/����ý·ú ����]=ú ���:�� õ úN�·�;�M���4��ü	�3¤�ü*úQü�� 2Jü	�4��üJøFý�ü*ùM�+ü��zø�õ ú����ü	�8ì�û���õ<÷\���,ø����8����ú
fhüJø�;O�þ���åõ úF�=ùM�_[ õ þ��/�Fü*õ��züI�%2	�ª¤�üJý=ü	�åúN��1���åúN�Fü*õ��Qü@A ý=üJý=ü�:íü	�C�

� h �
A s�l;, èBºMw

7 õ<ü�øzü*þ�����õ���ü��a����üJø���,ý@��ü*ú}@a:/:Bõ þ�������ý=ú�\��]·úN����:åúF:íü��zø�O$ýM��úQùB�§õ��=�
� *
� ú � h �

A ó�Y A õ A � ú � h ú Y A
A óRY A s�l;, èMæBw

[ ü*õ,ü*õ���üJø»¤�ü*ý�ü=��ú ��1���åúN� ü"õ��Qü·�=ùB�KAÖhÌj � �D� ���/�+ü*õ���üJø��a����üJø�/��ýg�=ùM� Y AÖh ú � ?@� �éüJøzý·õ�:/�úzõ���� úzùM�§õ��Sü*õ���ü§óª��]·úN����:åú�O�����üJø���,ý8�=ùB� ü����>� ?�Ð ? � jD�8, 7 õ<ü��a����üJø�/��ý_��ü*ú�óª��]·úN���:Búqk/:íüJø
��üJø^ìa:�Y�üJ÷Z�Qû;�;��úQü'õ ú ��õ��1@a:�:�,l;,�5=GJ�1��9i��üJøt�;OM���åúN�zü	�ª-�ü*õ��Qüg�;��øzý�ü"úN�Qü"þ þ��	,
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È½¹»º½ÅÛÅ»º:·«¶F¿�ÃXÅ»º:¿Hº:·QÄh¹»º�ÇhÊX·ÙÏV¸Ùº½Ç Ð ¹Û¼jÍ#º�Ç Ð º½¼hÌ>ÍÙÇh¹»º Ð º½·#º½·ßÞ(º�ÄjÍ#àÙ¸#º½·3Ú Ð º:¼hÌ	Í#Çj¹»º Ð º:·®á @+Ð ¼hÌ	ÍXÅÛ¹»º�âDº½·X¸
Æãº�Çj¸#º½·�º½¹Û·X¹»ÏMºIÂMÊX¼¾ÏDº�Æ�ËMÍ#Å»Äjº @ ·�Æäº:·#¸XÊX·#ÏDº½·�åMàDÇjÏDº½¼¾Äjº½ÅÛÅ»Ä½á
æÕç�è éëêOì íïî�ð�ñ�ò ó$ô õ�é÷ödø ù�ì�ì�ì®úTì®û�ù�ü
ý@ÂM¼�þ ÑPÒdÿ ÓÕÔhÖR×�ØÙ¼¾Ä¾º:¿ ¹Û¼¾Ä�º:¹Û·Ùº���·�Ä Æ ¹ Ì��`ÅÛÊX·#Ï ¸#º�ÇÕýBÂM¹Û¿�Å»º½Ç 0 Í#Ç¾ØÙ¼jÅ»º�Ç��#àDÇh¼hÌ	Í`ÊX·#ÏdÚ�� Ð Ä¾º:¹ÛÅÛÊ#·#Ï\+c
	áÝ��mÞ�e Ô� Ô ����	 Ô Þ�e�ÒoÝ¯a��ÙÒ Ö���:Ö�Ô Ü`Ü�	 Ô Þ�e�ÒoÝ¯a á��4¼4¹Û¼¾Ä�º½¹Û·T×�Ä¾Çjº½¹ 9 º½·#ÃXÇjà�� º��`Äh¹»àD·X¼j¼jØ`¼jÄ¾º½¿yÂMÊ 9 ¸#º�Ç��$Â�Ü
¼j¹Û¼4Â��`Äh¹»åDº�Ç���Çh¹ ÂP·#ÏQÊXÅ ÂPÄj¹»àQ·ÎÊX·#¸ Ð º½¼¾Äjº½Í�Ä:ÚMÄ¾ÇjàDÄ¾È ¸Ùº:¼ º½¹Û· 9 ÂDÌ	Í#º½· � ÇhÊX·X¸ÙÃXÇh¹Û·#È½¹»Ãd¼½ÚQÂMÊ#¼�º½¹Û·#º�Ç ÏDÇ¾àDâDº½·
�r·ÙÈ�ÂPÍXÅDåDàQ·"! ÂPÇh¸`Ü^ÊX·X¸H×Qà 9 Ä Æ$ÂPÇjº��DàQ¿HÃ�àQ·#º½·�Ä¾º:·®Ú½¸X¹»ºo¹Û¿#�#àQÅ»ÏDº½·X¸#º½· Ð º:¼hÌ	Í#Çj¹»º Ð º:·BÆãº�Çh¸#º½·I¼¾àQÅÛÅ»º½·3á

$&%(')%*' +&,.-�/10 È12�3 Å È5476ÛÅ È ,
¶F·�� ÐXÐ á�8Dá98�ÂPÊ 9 ×Qº:¹»Ä¾º�:V¹Û¼¾ÄB¸#º�Ç;�DàQ¿�ÃdÅ»º�Ä¾Ä�ÂPÊ 9 ÏDº Ð ÂMÊ#Ä¾ºT×�º½·X¼¾àDÇ<�MàDÃ 9 ¼¾àbÆäàQÍXÅe¹Û·ß¸#º�Ç�=�ÇjàMÄjàDÄ Ø`Ã#Ü
�XàMÇh¿<Ú®ÂPÅÛ¼�ÂMÊXÌ>Í ¿�¹»Ä@º½¹Û·#º½¿ëýrº½¼j¹»ÏQ·ÙÜ*�rº½ÍdËPÊX¼¾ºH¸dÂPÇ¾ÏDº½¼jÄ¾º½ÅÛÅ»Ä:á?>Pº�Æãº½¹ÛÅÛ¼BÂMÊ 9 ¸#º�Ç@Çjº:Ì	Í�Äjº½· ×�º½¹»Ä¾º Ð ºÝÜ
@ ·X¸Ùº½Ä ¼j¹ Ì>Íuº½¹Û·#ºOÞ«ÂPÄjÇj¹BA`Ü À�ÂM¿�º�Ç	ÂKÊX·X¸�ÂMÊ 9 ¸#º�Ç+ÅÛ¹Û·C�Dº½·<×�º½¹»ÄjºI¹Û¼¾Ä$º½¹Û·<ýr¹ ÂPÃXÇ¾àD� º��`Ä¾àDÇ ÂM·ÙÏDº Ð Ç	ÂDÌ	Í�Ä½Ú
¹Û·S¸#º½¿ ÂMÊ 9 º½¹Û·#º½¿ Ç¾àDÄh¹»º�Çjº½·X¸Ùº:·Sý@¹ ÂbÄjÇ	ËbÏDº�ÇTÂMÊX¼E�@Å ÂM¼�8�F/Þ(ÊX¼¾Äjº�ÇuÂM·ÙÏDº�àDÇh¸X·Ùº½ÄT¼j¹Û·X¸®Ú$¸X¹»º(È½Ê#Ç
È�º½¹»ÄhÅÛ¹ Ì	Í#º½·VÊ#·X¸�ÇhËMÊX¿�ÅÛ¹ Ì	Í#º½·�Þ(àÙ¸#ÊXÅ ÂPÄh¹»àD·�¸#º½¼HG3¹ Ì>ÍQÄh¼�¸X¹»º½·#º½·3á
� ÐXÐ ¹ÛÅÛ¸XÊX·#ÏJIÙáK8KÂMÊ 9 ¸Ùº½Çr·dËDÌ	ÍX¼¾Äjº½·ß×�º½¹»ÄjºOÈ�º:¹»ÏMÄ º½¹Û·L�ãÅ»à#ÌM�Ù¸X¹ ÂbÏDÇ	ÂM¿�¿ ¸#º�ÇrÏDº½¼hÂM¿KÄ¾º½·ß×�º½·X¼¾àDÇxÜ

!rÂbÇh¸#Æ$ÂPÇjºQá ýBÂM¼ ×�ØÙ¼¾Äjº½¿ Ð º:¼¾Ä¾º:ÍQÄ ÂMÊX¼�¸#Çjº½¹.!rÂMÊÙÃXÄ<�DàD¿�Ã�àQ·#º½·�Ä¾º½·.N
O ýrº½¿ ×�Äjº½Ê#º�ÇjÇ¾º:Ì>Í#·#º�Çä¿�¹»Ää¸#º�Ç ×�à 9 Ä Æ�ÂbÇjº7P�QSRUTWVMÚ�¸X¹»ºr¸#º½·ÕÏDº½¼hÂM¿KÄ¾º:·Õý@ÂPÄjº½·dÂMÊ#¼jÄhÂMÊX¼hÌ	Í�È�Æ+¹ Ü
¼hÌ>ÍÙº:·JX º:Ì	ÍX·#º�Ç ÊX·X¸«×�º½·X¼¾àDÇ��DàQ·�Ä¾ÇjàQÅÛÅÛ¹»º�ÇjÄ½á

O �4¹Û·#º�ÇHY º:·ÙàQ·ÙÜZG3¹ Ì	Í�Ä Ð àMÏDº½·ÙÜZG�ÂM¿�Ã�º\[]Y��7^�_ 9]` Ç ¹Û·C�DàQÍXËPÇjº½·�Ä¾º:¼&a º½¹»âMÜZG3¹ Ì>ÍQÄ Í#àQÍ#º�Çr¶F·�Ä¾º½·X¼j¹ ÜÄ	ËPÄ½á
O ýrº½¿ º½¹»ÏDº½·�ÄjÅÛ¹ Ì	Í#ºI×�º½·X¼¾àDÇ<�DàMÃ 9 Ú Ð º½¼¾Äjº½Í#º½·X¸<ÂMÊX¼+À�ÂM¿�º�Ç	ÂÎÊ#·X¸�=�Çjà�� º��`ÄjàMÇ:á

ýr¹»ºK×`Ê Ð ¼¾ØÙ¼¾Äjº½¿�ºI¸#º½¼r×�º½·X¼¾àDÇj¼ Æäº�Çh¸#º½·�¹Û¿b�XàQÅ»ÏDº½·X¸Ùº:·�·dËPÍ#º�Ç Ð º½¼hÌ	Í#Çh¹»º Ð º½·3á
c 8
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·²¸º¹�¸º¹�¸º¹ »J¼�½¿¾1À¶¼
ýr¹»º«À�ÂM¿�º�ÇhÂ ¹Û¼¾Ä�åDàD¿ �oØ`ÃÂÁ��:Ö Ñ�Ã  ÔÅÄ Ñ¶ÆzÇ��r�\È�ÉËÊWÌ¥Í ÂPÊ 9 �$ÂM¼j¹Û¼Õ¸Ùº:¼TÀ+àÙ¸XÂ¡� 0 0 ý+Üx×�º½·X¼¾àDÇh¼
Á�ÎhÏ�Ð ÊWÍWÊWÍ  ¿�¹»Ä�8´ÑDÑ c�Ò 8´ÑC8 c �ä¹ÛÅÛ¸#ÃdÊX·C��Äjº½·H¹Û·�¿�àD·#à#Ì	Í#ÇjàD¿�º�Ç}�rÊ#¼ 9]` Í#ÇhÊX·ÙÏ�[º�oÂM¼¾Äh¿�ÂM·�À+àÙ¸XÂ¡�0 àD¿�ÃiÂM·�Ø�8´ÓDÓDÓW_ á�ý@¹»ºoÀ�ÂM¿�º�Ç	Âãº½·�ÄjÍdËMÅ»Ä Ð º�Çjº½¹»Äh¼®º:¹Û·Ùº:·;��ÔPý+ÜÕaÉÂM·X¸XÅ»º�Ç:Ú:¼¾à+¸dÂM¼j¼�¼j¹»ºoÂMÊX¼j¼hÌ>Í#ÅÛ¹»º½âDÅÛ¹ Ì>Í
`#Ð º�Ç4¸X¹»ÏQ¹»Ä	ÂPÅ»º ×ÙÌ	ÍX·X¹»Ä¾Äh¼¾Äjº½ÅÛÅ»º½· Ð º½¼j¹»ÄjÈ�Ä:á ý@¹»º+À�ÂM¿�º�ÇhÂB¹Û¼¾Ä4¿�¹»Ä�º½¹Û·#º½¿×Ö+¹9�DàQ·\^ Ð � º��`Äj¹»åK¿�¹»Ä d ÑB¿�¿
�äÇ¾º:·#·�Æãº½¹»Äjº Ð º:¼¾Ä ` ÌM�`Ä:á

Ø ¾WÙÚÀ¶Û�Ü)¾rÝ¥¾rÞvß¡à
ÙÚÞvá�âäã �rÅÛ¼BÈ½ÊX¼hËPÄjÈ½ÅÛ¹ Ì	Í#º�å�àDÇjÇj¹ Ì>ÍQÄhÊX·#Ï�¹Û¼¾ÄIÂMÊ 9 ¸#º½¿æ^ Ð � º��`Äj¹»å«º½¹Û·#º�X+¹Û·ÙÏQÅÛ¹ Ì	Í�Ä¾Ü
ç Ê#º½ÅÛÅ»º Ð º½¼¾Äjº½Í#º½·X¸�ÂMÊX¼Oº�Ä Æ$Â�:DÑ<Í#à#Ì	ÍÉ¹Û·�Ä¾º:·#¼h¹»åMº:·èGä�oý@¼KÂMÊ 9 ÏDº½¼hÌ	Í#Ç	ÂPÊ Ð Ä:á«×�¹»ºu¸X¹»º½·#º½·�È½Ê#Ç��äºÝÜÅ»º½ÊdÌ	Í�ÄhÊ#·#ÏVåMàQ· ¼¾à�ÏDº½·dÂM·#·�Äjº½·êéhÔ 	 é<�¡é	Ôºë Ô Ã�	ºì Ô�éhÔ Ò Ö�Ô Ò =eÂM¼j¼h¿�ÂPÇ<�Dº½·3Ú�¸X¹»º 9]` Ç�¸#¹»º�Ö Â:åÙ¹»Ï�ÂPÄj¹»àQ·(¸#º½¼
×�º½·X¼¾àDÇj¼ÎåDº�Ç¾Æãº½·X¸#º�ÄKÆäº�Çh¸#º½·3áßýr¹»º:¼¾º�Þ«ÂPÇ£�Dº½·�¼j¹Û·X¸/ÂMÊ#¼Îº½¹Û·#º½¿ÁÞ ÂPÄ¾º�Çh¹ ÂMÅoÍ#º�ÇjÏDº½¼¾Äjº½ÅÛÅ»Ä½Úe¸XÂM¼�ÂPÊX¼
º�Ä Æ$Â�8´ÑDÑ�í�¿ ÏDÇ¾àDâDº½·��@Å ÂM¼£�ÙÊ#ÏDº½ÅÛ· Ð º:¼¾Ä¾º:ÍQÄ:ám�4¹Û·TËMÍX·#ÅÛ¹ Ì>ÍÙº:¼oÞ«ÂPÄjº�Çj¹ ÂMÅ#Æ+¹»Çj¸TÂPÊdÌ	Í 9]` Ço¸X¹»º�X�º�îXº���Ü
ÄjàMÇh¼¾ÄjÇ¾º:¹ 9 º½·HÂMÊ 9 ÀBÅ»º:¹Û¸#ÊX·#ÏQ¼j¼¾Ä ` ÌM�Dº½·ÎåDº�Ç¾Æãº½·X¸#º�Ä:á ýr¹»º+ÀBÊ#ÏDº½ÅÛ·HÇ¾º�îXº��`Äh¹»º�Çjº½·Îº:¹Û·Ùº:·ïG3¹ Ì>ÍQÄh¼¾ÄjÇhÂMÍXÅ#¿�¹»Ä
º½¹Û·#º½¿b�ÙÅ»º½¹Û·#º½·yð�ñ�·`Ê#·#ÏQ¼¾Æ+¹Û·C�Mº:Å®åDàQ·�È½Æäº½¹ Ð ¹Û¼ ¸#Ç¾º½¹}�rÇ	ÂP¸(¹Û·(¼¾º½¹Û·#º�! º½Ç£�ÙÊX· 9 Äj¼¾Çh¹ Ì	Í�ÄhÊ#·#ÏÕÈ½Ê#Ç ` ÌM��á
À+àDÃXÃ�º½Å»Är¿ÕÂM·«¸X¹»º��äº½Å»º½ÊdÌ	Í�ÄjÊX·#ÏV¿�¹»Ä º½¹Û·#º½¿×QÄjÇ	ÂPÍXÅ»Äjº½¹ÛÅ»º�Ç ¹Û·«¸#º½·��äº�à Ð ÂDÌ	Í�ÄhÊX·ÙÏQ¼xÜx×�ÄjÇhÂMÍXÅ»º½·#Ï�ÂM·ÙÏ
º½¹Û·3Ú®¼¾à�¹Û¼¾ÄB¸X¹»º��4·#º�ÇjÏD¹»º:¸#¹ Ì>ÍQÄjºH¸#º½¼�ÂMÊ 9 º½¹Û·#º½· À�ÂM¿Hº½ÇhÂbÜZ�ã¹ÛÅÛ¸#ÃXÊX·C�`Ä@Ç ` ÌM�`ÏDº½¼¾ÄjÇhÂMÍXÅ»Äjº½·yG3¹ Ì>ÍQÄh¼ Ð º½¹
å�º�ÇjÆäº:·#¸XÊX·#Ï�º½¹Û·#º½¼$Ã�º�Ç 9 º´��Äjº½·òX�º½Ä¾ÇjàDÇ¾º�îXº��`ÄjàDÇãåDàQ·�¸#º�ÇH�4·�Ä 9 º�Çj·`ÊX·#Ï�ÊX·dÂ Ð ÍXËM·#ÏQ¹»Ï�ó
a º�ÏDº½·Õ¸#º½¼&ð�ñ^·`ÊX·#ÏD¼jÆ ¹Û·C�Dº½ÅÛ¼4¸Ùº:¼�X ` ÌM�Ù¼¾ÄjÇjº½ÊC�Mº½ÏMº:ÅÛ¼�Ê#·X¸T¸#º�Çz�oº:Å»º½ÊdÌ	Í�ÄjÊX·#ÏiÚD¸#¹»º ·X¹ Ì	Í�Äo¸XÊ#ÇhÌ>Í

¸dÂM¼ãÀ�ÂM¿Hº½ÇhÂPà Ð � º��`Äh¹»åÎº�Ç 9 àQÅ»ÏDÄ:ÚD¹Û¼¾ÄäÄ¾ÇjàDÄ¾È:¸Ùº:¿ º½¹Û·#º Å»º½¹ Ì	Í�Äjº�� Ð ·dÂMÍ#¿�ºr¸#º�Ç&�4·#º�ÇjÏD¹»º:¸#¹ Ì>ÍQÄjº+¿�¹»Ää¸#º�Ç
�4·�Ä 9 º�Çh·`ÊX·ÙÏ 9 º½¼¾Äh¼¾Ä¾º:ÅÛÅ Ð ÂPÇ:á ×`¹»º 9 àQÅ»ÏMÄä� º½¸#à#Ì	ÍÕº:ÍÙº½Çäº½¹Û·#º�Ç�ô¶õÚö÷=�ÇjàMÃ�àDÇjÄj¹»àQ·dÂMÅÛ¹»ÄhËPÄäÂPÅÛ¼ä¸#º½¿øô¶õ¶ö�ù��rºÝÜ
¼¾º�ÄjÈoº:¹Û·Ùº½ÇvG�ÂP¿ Ð º�ÇjÄ´ú�¼hÌ	Í#º½·�^ Ð º�Ç£îiËDÌ	Í#ºQáv�4¼�¹Û¼jÄ ÂMÊ#âDº�Çh¸Ùº:¿�ÂP·#È½ÊX¿�º�Ç<�Dº½·3Ú�¸dÂM¼j¼ ¸X¹»ºzX ` ÌM�Ù¼¾ÄjÇjº½ÊXÊ#·#Ï
åDàQ¿��4¹Û· 9 ÂMÅÛÅÛ¼¾Æ ¹Û·C�Dº½Å�Â Ð ÍdËP·#ÏQ¹»Ï�¹Û¼¾Ä ÊX·#¸ Ð º½¹®º�Ä Æ$Â�ûrü¡ý�È½Ê#Ç�^ Ð º�Ç<îdËDÌ	Í#º½·X·#àDÇj¿ÕÂMÅ»º½·Vº�ÇhÅÛ¹Û¼hÌ	Í�Ä½á

ý º�Ç�º½¹»ÏDº½·�ÄjÅÛ¹ Ì	Í#ºJÖ Ê#Ä¾È�º:·R¸#¹»º:¼¾º½¼ïå�º�Ç 9 ÂPÍ#Çjº½·X¼�ÅÛ¹»º�ÏDÄ�¹Û·R¸Ùº½ÇÕ¼¾Ä	ÂPÇ£��åMº½Ç¾º½¹Û· 9 ÂDÌ	Í�Äjº½·�ÂMÊ#Ä¾àQ¿ÕÂPÄj¹ Ü
¼hÌ	Í#º½·Jå�º�Ç	ÂbÇ Ð º½¹»ÄhÊ#·#ÏÕ¸#º�Ç+¸dÂM¿�¹»Ä�ÏDº�ÆãàQ·#·#º½·#º½·��ã¹ÛÅÛ¸Ùº½Ç½á}a º½ÏMº:·�¸#º�Ç:ÚX¹Û¿�å�º�ÇjÏQÅ»º½¹ Ì	ÍVÈ½Ê<·#àMÇh¿ÕÂMÅ»º½·
^ Ð º�Ç<îiËMÌ>ÍÙº:·®ÚÙÏMÇjàDâDº½·�X ` Ì��`¼jÄ¾Çjº½ÊX¹Û·�Ä¾º½·X¼j¹»Ä	ËPÄä¸#º½¼7X º�Ä¾ÇjàQ¿ÕÂbÄjº�Çh¹ ÂMÅÛ¼½ÚDº�Çh¼hÌ	Í#º½¹Û·#º½·V¸#¹»º:¼¾º�� Å ËDÌ	Í#º½·u¹Û¿
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À�ÂM¿�º�Ç	Â Ð ¹ÛÅÛ¸/¼¾º½Å Ð ¼¾Ä Ð º½¹@×QàQ·X·#º½·#º½¹Û·X¼¾ÄjÇhÂMÍXÅÛÊX·ÙÏ ·#à#Ì	ÍR¸#º½Ê#ÄjÅÛ¹ Ì>Í/Í#º½ÅÛÅ»º½Ç�ÂMÅÛ¼�¸X¹»º�� ¿�ÏDº Ð Ê#·#ÏiáS¶F¿
Ö+àMÇh¿ÕÂMÅ 9 ÂPÅÛÅ®¹Û¼¾Ä ¸#º�Çh! ¹Û·�Ä¾º�ÇjÏDÇjÊX·X¸�¸#º½¼��ã¹ÛÅÛ¸#º½¼ 9 ÂM¼¾Är×ÙÌ	Í�Æ�ÂPÇ¾ÈIÊX·X¸(Å»º½¸X¹»ÏDÅÛ¹ Ì>ÍV¸#¹»ºKÞ ÂbÇ<�Dº½·�º½Çj¼hÌ>ÍÙº:¹ Ü
·#º½·�Í#º½ÅÛÅ�á�¶F·R¼¾àQÅ Ì	Í#º½·ÿ�ã¹ÛÅÛ¸#º�Çj·p�PÂM·X·�¿ÕÂM·�¸X¹»º<Þ ÂPÇ£�Dº½·/º½¹Û· 9 ÂDÌ	Í/¿�¹»Ä�! ¹ÛÅ 9 ºVº½¹Û·#º½¼ï�MàQ·X¼¾Ä	ÂM·QÄjº½·
×�È�º½·#º½·ÙÜFÊX·dÂ Ð ÍdËM·#ÏD¹»ÏDº½·«×`Ì>ÍQÆãº½ÅÛÅ»Æãº�ÇjÄj¼z�ÙÅ ÂM¼j¼j¹ @ È½¹»º�Çjº½·3á

��� á
	C¼�½è¾1À¶¼��vÀ � á
 � ��ã ýrº�Ç;�rÊ�� Ð ÂPÊß¸#º½¼O×�º½·X¼¾àDÇj¼B¿�¹»Ä@·`Ê#ÇBº½¹Û·#º�ÇBÀIÂP¿�º�Ç	Â Ð Çh¹Û·#ÏMÄ@º½¹Û·X¹»ÏDºÎº½·�ÄxÜ
¼hÌ	Í#º½¹Û¸#º½·X¸#ºJå�àDÇ¾Äjº½¹ÛÅ»º�ÏMº½ÏMº:· `#Ð º�Ç�º½¹Û·#º�ÇÕÞ(º½Í#Ç£�MÂP¿�º�Ç	ÂMÅ��Q¼jÊX·ÙÏiá��^Ê#·dËDÌ	ÍX¼¾ÄT¿KÊX¼j¼TÂ Ð º½Ç�¸#º�Ç�=�Ç¾àMÜ
� º��`ÄjàMÇKÆ+¹»ºTº½¹Û·#ºu¹Û·�åDº�Çj¼jºuÀ�ÂM¿�º�Ç	Â Ð º:ÍXÂM·X¸#º½Å»ÄKÆãº�Çh¸Ùº:·®á ýBÂM¼K¼¾º�ÄjÈ�ÄKåDàDÇhÂMÊX¼½Úe¸dÂM¼j¼Î¼¾º:¹Û·Ùº�ËPÊ#âDº�Çjº
ÊX·X¸ ¹Û·#·#º�Çjº�^ Çh¹»º½·�Äh¹»º�ÇjÊX·#Ï Ð º��PÂM·X·�ÄI¼j¹Û·X¸3á�ý@¹»º��bÜ À+à`àDÇj¸X¹Û·dÂPÄ¾º�º½·�Äj¼jÃ#Çh¹ Ì	Í�Ä�¸dÂM·#· ¸#º�ÇIå`¹»ÇjÄhÊÙº:ÅÛÅ»º½·
�ã¹ÛÅÛ¸C�Mà`àDÇh¸#¹Û·dÂPÄjºO¸#º½¼;=�Ç¾àD� º��`Ä¾àDÇh¼ Ê#·X¸ ¸#º @ ·X¹»º�ÇjÄ º½¹Û·#º�G�¹ Ì	Í�Ä¾º Ð º½·#ºQárýr¹»º ^ Ð � º��`Ä<�Dà�àDÇh¸X¹Û·XÂPÄjº½·<º�ÇxÜ
ÏDº Ð º½·�¼h¹ Ì	Í�º½¹Û·X¸Ùº:ÊÙÄh¹»ÏÕÂMÅÛ¼r×ÙÌ	ÍX·X¹»Ä¾ÄjÃdÊX·U�`Ä+¸#º�ÇhG3¹ Ì>ÍQÄjº Ð º½·#ºIÊ#·X¸<¸#º½¼)� º�Æäº:¹ÛÅÛ¹»ÏMº:·�×�º½ÍX¼¾ÄjÇhÂMÍXÅÛ¼ º½¹Û·#º½¼
À�ÂM¿�º�Ç	Â�ÜZ�ã¹ÛÅÛ¸#ÃdÊX·U�`Äh¼½á ýr¹»ºÎ¿�Â�A#¹Û¿ÕÂMÅ»º?� ·#È:ÂMÍXÅ�¸#º�Ç�=4ÊX·C�`Ä¾ºKÃXÇjàVÞ<º:¼j¼jÊX·#Ïu¹Û¼¾Är¼¾àQ¿�¹»Ä+ÏDÅ»º:¹ Ì	Í<¸#º�Ç
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Ã�àQ·Ùº:·QÄjº½·«ÊX·X¸ ¹ÛÍÙÇjºHÀ+àQ¿�¿ÎÊX·X¹9�PÂPÄj¹»àQ·X¼¾Æãº�ÏDºQá�ýr¹»ºHÀ+àQ¿�¿ÎÊ#·X¹9�PÂPÄh¹»àQ· `#Ð º�Ç;� 0 =zÔP¶Z= º�Çh¿&�MÏQÅÛ¹ Ì	Í�Ä
º½¹Û·#º½·<åDº�ÇjÄjº½¹ÛÅ»Ä¾º:·J�rÊ*� Ð ÂMÊ«¸#º½¼�×�ØÙ¼¾Ä¾º:¿�¼:Ú�¸XÂ 0 ÅÛ¹»º½·�ÄrÊ#·X¸ ×�º�ÇjåMº½Ç@ÂPÊ���ÇhËMÊX¿�ÅÛ¹ Ì	Í�ÏDº�Ä¾Çjº½·X·�Ä¾º:·«Þ«ÂbÜ
¼hÌ	ÍX¹Û·#º½·�Å ÂMÊ��8º½·3Ú#¸X¹»º�Å»º½¸X¹»ÏQÅÛ¹ Ì	Í `ÙÐ º�Ç+º½¹Û·#º?Ö+º�ÄjÈ�Æäº½Ç£�`åDº�Ç Ð ¹Û·X¸XÊX·#ÏHåDº�Ç$� ` ÏMº:·®á
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ý º½Ç;�iº½·�ÄjÇhÂMÅ»º 0 ÅÛ¹»º½·�Äo¹Û¼¾ÄUT ì Ä ì Ó ÑPÒ áeý@ÂM¼äýr¹»ÏQ¹Û¿ÕÂM·`ÜZ=�ÇjàDÏMÇ	ÂM¿�¿y¼¾Ä¾º:ÅÛÅ»Ä4¸#¹»º��r·�Æäº½·X¸XÊX·#ÏD¼¾Üx×`Ì>Í#·X¹»ÄjÄxÜ
¼¾Äjº½ÅÛÅ»ºãÈ½Ê#Çmå�º�Ç$� ` ÏQÊX·#ÏBÊX·X¸Îº:·QÄhÍdËMÅ»Ä ÂMÅÛÅ»º��oº:¸#¹»º:·Ùº:Å»º½¿�º½·�Ä¾ºV� ` Ç ¸X¹»º ×�Ä¾º½Ê#º�ÇhÊX·#ÏBº½¹Û·#º�Ç Þ(º½¼j¼jÊX·#ÏBÊX·X¸
¸X¹»º�À�ÂMÅÛ¹ Ð Çh¹»º�ÇhÊX·ÙÏu¸#º½¼I×�º½·X¼¾àDÇh¼½á;� Ê#âDº�Çh¸Ùº:¿ ÍdÂPÄrº½Ç@ÊX¿'� ÂM·#ÏDÇ¾º:¹ Ì	Í#º"å@¹Û¼jÊdÂMÅÛ¹Û¼j¹»º�ÇhÊ#·#ÏQ¼xÜãÊX·X¸y�r·dÂ�Ü
Å»ØÙ¼¾ºBÞ��DÏQÅÛ¹ Ì	ÍC�Mº:¹»Ä¾º½·&� ` Ç$¸#¹»º@¸#Ç¾º:¹Û¸#¹Û¿�º½·X¼j¹»àQ·dÂMÅ»º Æ��ÙÒ5Ã�	 ÔXW�� Ç Ã Ô!Y�Ú`¸X¹»ºr¸dÂM¼$Þ<º:¼j¼¾º�ÇjÏDº Ð ·#¹Û¼ä¸dÂPÇh¼¾Ä¾º:ÅÛÅ»Ä½á
� Ð º½·X¼¾à��PÂM·#·�º�Ç+¸X¹»º?:Dý Ü ý@ÂPÄ¾º:·�¹Û·�å`¹»º:Å»º½·uÆ+¹ Ì	Í�Äh¹»ÏMº:·�� ÊX¼¾Ä	ÂMÊ#¼	Ì	Í��8àMÇh¿ÕÂPÄ¾º½·uº�A`Ã�àDÇjÄj¹»º�Çjº½·3á
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ý@¹»ÏD¹Û¿ÕÂM·ßÆ+Ê#Çj¸#ºT¼¾Ã�º�È:¹»º½ÅÛÅ4ÂMÊ���¸X¹»º �r·*�8àDÇh¸#º�ÇjÊX·#Ï(È½Ê#ÏMº:¼hÌ	ÍX·X¹»Ä¾Äjº½· ¿�¹»ÄO¼¾º½Í#ÇIÏDÇjàMâDº½·è=4ÊX·C�`Ä¾ºÝÜ
¿�º½·#ÏDº½·uÊ#¿�È½Ê#ÏDº½Í#º½·3ám�rÊ��3º:¹Û·Ùº:¿ ÏQÊ#Ä�ÂPÊX¼¾ÏDº½¼jÄhÂPÄjÄ¾º�Äjº½·\� Ç Ð º:¹»Äj¼¾ÃdÅ ÂPÄjÈÝÜZX�º:Ì>Í#·#º�Çã¼j¹Û·X¸y8´ÑDÑÎÞ(¹ÛÅÛÅÛ¹»àMÜ
·#º½·�=�ÊX·C�`Ä¾ºHÃXÇ¾à Ð Å»º½¿�Å»àQ¼ È½Ê ÍdÂM·#¸XÍdÂ Ð º½·3á"� ` ÇB¸X¹»ºH¼hÌ>Í#·#º½ÅÛÅ»º�å@¹Û¼jÊdÂMÅÛ¹Û¼j¹»º�ÇhÊ#·#ÏTÆ+¹»Çh¸«º½¹Û·#ºÎ¼h¹»ÏD·X¹ @ Ü
�PÂM·�Ä¾º"��º½¹ÛÅÛ¿�º½·#ÏDº@åMº½Ç¾Æãº½·X¸#º�Ä´ó

� ¿¸Ùº:¿æ�rº½¼	ÂP¿KÄh¼¾ØÙ¼¾Äjº½¿ º½¹Û·#º�¿&�DÏDÅÛ¹ Ì>Í#¼jÄrÏDÇ¾àDâDº��eÅ»ºkA#¹ Ð ¹ÛÅÛ¹»Ä	ËPÄ È:ÊßåDº�ÇhÅ»º½¹ÛÍ#º½·3Ú�¸dÂM¿�¹»Ä�¼jà�ÆãàQÍXÅ
¸X¹»º\��·�Ä Æ ¹ Ì��`ÅÛÊX·#Ï<¸#º�ÇKÞ<º½¼j¼h¼¾Ä¾Ç	ÂPÄ¾º½ÏD¹»º:· ÂMÅÛ¼OÂMÊdÌ	Í ¸X¹»º��r·#ÃiÂP¼h¼jÊX·ÙÏ ÂM·�À�Ê#·X¸#º½·�Æ ` ·X¼hÌ>ÍÙºT¼	Ì	ÍX·Ùº:ÅÛÅ
È½Ê Ð º�Æäº½Ç£�Ù¼¾Äjº½ÅÛÅÛ¹»ÏDº½·�¹Û¼¾Ä:ÚDÆ Ê#Çh¸#º º½¹Û·#º º½¹»ÏDº½·#ºB×1�`Çj¹»ÃXÄh¼¾ÃXÇhÂDÌ	Í#º ¹Û·�Äjº�ÏDÇj¹»º½Ç¾Äo¸X¹»ºr¼¾àOÏDº½·dÂM·X·�Ä¾º�� ÔXOMÔ�é � Ô
ÈäÒ Ä ì8Ò Ô	Ô�é ì8Ò Ä ÉC� é ìu�
	U�3ÑPÒ Ä �dÑ Ä`Ôï�ÙÊ#Ç¾È�� É�� á�Þ(¹»ÄO¹ÛÍ#ÇIÅ ÂM¼j¼jº½· ¼j¹ Ì	Í È½ÊX¼hËPÄjÈ½ÅÛ¹ Ì	Í#º �4Å»º½¿�º½·�Äjº�¹Û· ¸X¹»º
�äº½·`Ê#Ä¾È�º½Ç¾à Ð º�Ç<îdËDÌ	Í#ºä¹Û·�Ä¾º½ÏMÇh¹»º�Çjº½·�ÊX·X¸ÎÀ+àQ¿�¿ÕÂP·X¸#àQ¼ ÂP·O¸X¹»ºäåMº½Çj¼hÌ>Í#¹»º:¸Ùº:·Ùº:·Î×�º�ÇjåMº½Ç�¼	Ì	ÍX¹ ÌM�Dº½·3á�ý@¹»º
ÏDº½¼hÂM¿KÄ¾º�� Ð Å ÂMÊ�� ¼¾Äjº½Ê#º�ÇjÊX·#Ï�¸#º�Ç Þ<º½¼h¼jÊX·ÙÏDº½·�¹Û¼¾Ä ¹Û·òXr×UG ¹Û¿�ÃdÅ»º½¿�º½·�Äj¹»º�ÇjÄ:á

·²¸º¹�¸10²¸10 ��Ü#����ÛSÛ Ý��

ý º½Ç�Ö4Q¬����Ú� Ç � Üx×�º�Ç¾åDº�Çrº½·�ÄhÍXËMÅ»Ä@¸X¹»º��MàQ¿�ÃdÅ»º�ÄjÄ¾ºKÃdÍ#àDÄ¾àDÏDÇ	ÂP¿�¿�º�ÄjÇj¹Û¼	Ì	Í#º"�rÅ»ÏMàDÇh¹»ÄjÍX¿�¹9��á��iº½·�ÄjÇhÂMÅ»º½¼
�4Å»º½¿�º½·�Ää¸dÂ:åDàD·u¹Û¼¾Äã¸#º�Ç7� ` ·X¸#º½Å Ð Å»à#ÌM�PÂMÊX¼¾ÏQÅ»º½¹ Ì	Í3áv��ÇäÆ+¹»Çj¸Tº�ÇjÏ�ËM·ÙÈ½Äã¸XÊ#ÇhÌ>Í��dÊ#·C�`Äh¹»àD·#º½·TÈ½Ê#Ç+×`Ê Ð Ü
=4¹BAÙº½Å`ÏDº½·dÂPÊ#º½·�Þ<º:¼j¼jÊX·#Ï�¸Ùº½Ç)�ã¹ÛÅÛ¸C�Mà`àDÇh¸#¹Û·dÂPÄjº½·Î¸Ùº½Ç)= ÂM¼j¼j¿ÕÂPÇ£�Dº½·3ÚP¼¾àbÆ+¹»ºãÈ½Ê#Ç4ýrº��DàÙ¸#¹»º½ÇjÊX·#Ï�¹ÛÍ#Ç¾º�Ç
¶F¸#º½·�Äj¹ @ È½¹»º½ÇjÊX·#ÏQ¼£�Dà`¸#º½¼:áä!+¹Û·#È½Ê"�DàQ¿�¿�º½·÷�XÊX·C�`Äj¹»àQ·#º½·�� ` Ç ¸X¹»ºzÖrÂ½åÙ¹»Ï�ÂPÄj¹»àQ·�ÊX·X¸ÎÀ�ÂMÅÛ¹ Ð Çh¹»º�ÇhÊX·ÙÏ ¸#º½¼
×�º½·X¼¾àDÇj¼I¼¾àbÆ ¹»ºÕÂMÅÛÅ»ÏMº:¿Hº:¹Û·Ùº:·y��Ç	ÂP·X¼5�8àDÇh¿ÕÂbÄh¹»àQ·X¼xÜ Ê#·X¸�å�º�Ç¾Æ�ÂMÅ»ÄjÊX·#ÏQ¼5� ÊX·C��Äh¹»àQ·#º½·�� ` Ç d ý¤Ê#·X¸è:Dý
=4ÊX·U�`ÄjºÝÜZG3¹Û¼¾Äjº½·3á
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·²¸º¹�¸10²¸�� ���"Û���¾
ý º½Ç�P�QSRrTWV Üx×Qº½Ç¾åDº�Ç�¼¾Äjº½ÅÛÅ»ÄIÂPÅÛÅ»ºu×ÙÌ	ÍX·X¹»Ä¾Äh¼¾Äjº½ÅÛÅ»º½· È½Ê#ÇK×�º½·X¼¾àDÇ¾ÜZ! ÂPÇh¸ÙÆ�ÂPÇ¾º�È½Ê#Ç�å�º�Ç$� ` ÏQÊ#·#Ïiá�ý@ÂM¼�¹Û¼¾Ä
È½ÊX¿ �4¹Û·Ùº:·ß¸X¹»ºu×�Äjº½Ê#º�ÇhÊ#·#Ï(¸Ùº½ÇOÀ�ÂM¿�º�ÇhÂVÊX·X¸ ¸Ùº½Ç"�ã¹ÛÅÛ¸`ÜZ�4¹Û·#È½Ê#Ï�åMàQ· ¸#º�ÇOÀ�ÂM¿�º�Ç	Â `#Ð º�ÇIº½¹Û·#º½·
¸X¹»ÏQ¹»ÄhÂMÅ»º½·è�XÇhÂM¿�ºÝÜ*�rÇ	Â ÐXÐ º�Ç:á �^Ê#¿ � ·X¸#º�Çjº½·�Æãº�Çh¸Ùº:·�¸X¹»ºuÀ+àQ¿�¿ÕÂM·#¸#àQ¼¡� ` ÇÎ¸#º½·ê= Çjà�� º´��ÄjàDÇIº�ÇxÜ
È�º½Ê#ÏDÄ:á
�4¹Û·ÙºÕÆãº½¹»Äjº�Çjº �rÊ*�8Ï�Â Ð ºÕåDàQ·èY 0 àÙ¸#ºT¹Û¼¾ÄK¸X¹»ºuýrº��Dà`¸X¹»º�ÇhÊX·#Ï(¸#º�ÇHÂMÊ*�8ÏDº½·#àQ¿�¿�º½·#º½·�×�Ä¾Çjº½¹��8º½·ÙÜ

×�º ç Ê#º½·#È�º½·3á$ýBÂ Ð º½¹3Æ+¹»Çj¸(ÂMÊX¼ ¸#º½·��ã¹ÛÅÛ¸#º�Çh·�¸#º�Ç�� Ç	Â:Ø�Ü À+àÙ¸Ùº�Üx×Qº ç Ê#º½·#È�� ` Ç)� º½¸#º½·��ã¹ÛÅÛ¸ÙÃdÊX·C�`Ä ¸X¹»º
Ö Ê#¿�¿�º�Ç�¸#º½¼�ÂM·/¸X¹»º½¼jº�ÇÕ×�Äjº½ÅÛÅ»ºVÃXÇ¾àD�x¹»È½¹»º�ÇjÄ¾º½·R×�Ä¾Çjº½¹��8º½·X¼ Ð º�Çjº:Ì	ÍX·#º�Ä½á �rÊX¼�¸#º�Ç�=4ÍdÂP¼jº½·X¼hÌ	ÍX¹»º Ð ºÝÜ
×�º ç Ê#º½·#È�Æ ¹»Çh¸�¸X¹»ºBÈ½Ê#ÏDº½Í��DÇj¹»ÏDºBÇjº½Å ÂPÄj¹»åDº"^ Ð � º��`Ä¾ÃdÍdÂM¼¾º Ð º½¼jÄj¹Û¿�¿KÄ ÊX·#¸(ÂMÊ#¼ Ð º:¹Û¸Ùº:·�¸X¹»ºOÂ Ð ¼jàDÅÛÊ#Äjº
¢ Q9£:Ô Ã�	�� R Ñ�� Ô%¤�� Ð º�Çjº:Ì	ÍX·#º�Ä:á?�rÊX¼B¸#º½¿¥�bÜZ�ã¹ÛÅÛ¸«Æ+¹»Çj¸ ¼	Ì	ÍXÅÛ¹»º�âQÅÛ¹ Ì	Í(¿�¹»Ä�!+¹ÛÅ��8º�¸Ùº½Ç�À�ÂMÅÛ¹ Ð Çj¹»º½Çj¹Û·��8àDÇxÜ
¿ÕÂPÄj¹»àQ·É¹Û·�º½¹Û·#º½¿Á¿�à`¸X¹ @ È½¹»º�ÇjÄjº½·¿å�àDÇ¾Æ�ËPÇ¾Äh¼j¼hÌ>Í#·X¹»ÄjÄK¸X¹»º�:Dý Ü Æ��ÙÒ5Ã�	 ÔXW�� Ç Ã Ô/¦ Ð º�Çjº:Ì	ÍX·#º�ÄE[ ¼½áL� Ð Ü
¼hÌ	ÍX·X¹»ÄjÄ�IÙáK8Dá�:1_>á
·²¸º¹�¸10²¸¨§ »�Û ½è½�Þvá � 	C¼CÙ � Û
á
a�¹»º Ð º�Çjº½¹»Äh¼ º�ÇjÆ$ËMÍX·�Äm�PÂM·X·�¸X¹»º$ÏDº½¼hÂM¿KÄ¾º À+àQ¿�¿ÎÊX·#¹9�MÂbÄh¹»àQ·K¸#º½¼ä×�ØÙ¼¾Ä¾º:¿�¼ `#Ð º�Ç�Ö+º�ÄjÈ�Æäº½Ç£�`åDº�Ç Ð ¹Û·ÙÜ
¸XÊX·ÙÏDº½·<Â Ð ÏDº�Æ ¹ Ì��Mº:Å»ÄäÆäº�Çh¸#º½·3á�ý@ÂM¼�º�Çj¿&�DÏQÅÛ¹ Ì	Í�Ääº½¹Û·#ºBÇhËMÊX¿�ÅÛ¹ Ì	ÍTÏDº�ÄjÇjº½·X·QÄjºI¶F·X¼¾Ä	ÂPÅÛÅ ÂPÄh¹»àQ·u¸#º�Ç�º½¹Û·ÙÜ
È�º½ÅÛ·#º½·�À àD¿�Ã�àQ·#º½·�Ä¾º½·3á�ýr¹»º?�äº½¸X¹»º½·X¼¾à(�8Ä Æ�ÂPÇ¾º�ýr¹»ÏQ¹Û¿ÕÂP·��PÂM·X·�¼¾à�ÈQá��@á#¸#º½·Vº½¹»ÏDº½·�ÄhÅÛ¹ Ì	Í#º½·�×�º½·X¼¾àDÇxÜ
X�º�Ì	ÍX·Ùº½Ç=�8º�Çh·X¼¾Äjº½Ê#º�Çj·3áLG�ËMÊ��8ÄK¸dÂM¼�×�Ø`¼jÄ¾º½¿ïÂ Ð º½ÇHÂMÊ*��º:¹Û·Ùº:¿±º:¹Û·ÙÈ:¹»ÏMº:· X�º:Ì>Í#·#º�Ç:Úe¼¾à ¹Û¼¾ÄKº½¼HÂPÊX¼
�rº½¼hÌ	Í�Æ+¹Û·X¸#¹»ÏD�Dº½¹»Äh¼¾ÏDÇ ` ·X¸#º½·�¼j¹Û·X·QåDàQÅÛÅ�È½ÊX¿�¹Û·#¸#º½¼jÄ+¸X¹»º�ÏDÇjàDâMº:·�ýBÂPÄ¾º½·X¿�º½·#ÏDº½·�È�Æ+¹Û¼hÌ	Í#º½·�¸#º½· ×�º�ÇxÜ
åDº�Çh· `#Ð º�ÇÎº½¹Û·#º½·�ÏMº:¿Hº:¹Û·#¼	ÂP¿�ÏMº:·�Ê#ÄjÈ�Äjº½·�×QÃ�º½¹ Ì>ÍÙº½Ç Ð º�Çjº½¹ Ì	ÍÉÂMÊX¼¾È½Ê#Ä	ÂMÊ#¼	Ì	Í#º½·3áL� Ê��+¸#¹»º:¼¾º a º:¹Û¼¾º
Æãº�Çj¸#º½·V¸X¹»º��ã¹ÛÅÛ¸ÙÜ ý@ÂPÄ¾º:·ÕÈ½Æ ¹Û¼hÌ>ÍÙº:· Y 0 à`¸#º�Ê#·X¸�¸ Ð Þy��à`àDÅÛ¼:Ú`¼¾àbÆ ¹»º@¸#º½¿��ã¹ÛÅÛ¸dÂM·#È�º½¹»ÏDº�ÃXÇ¾àDÏDÇ	ÂP¿�¿
¶F¿�å@¹»º�ÆÊX·X¸�¸X¹»º?=4ÊX·C�`Ä¾º�ÆãàQÅ9�Dº@È�Æ+¹Û¼hÌ	Í#º½·�Y 0 à`¸#ºIÊX·#¸(ýr¹»ÏQ¹Û¿ÕÂM·�ÂMÊX¼¾ÏDº�Ä	ÂPÊX¼hÌ>ÍQÄ:á
$&%(')%b© ª ,ä/U/4«h-¬®«�- 4°¯±K�²³ ¬ K J ³ 0�-
å�àQ¿ �rÊ�� ·#º½ÍX¿Hº:·/¸#º�Ç �ã¹ÛÅÛ¸#º�Ç Ð ¹Û¼HÈ½Ê#Ç�ý@ÂPÇj¼jÄ¾º½ÅÛÅÛÊX·#Ïß¸#º�Ç�:Dý+ÜZ=4ÊX·C��Äjº�ÆãàQÅ9�Mº�¸#º½¼�Þ(º½¼j¼¾à Ð � º��`Ä¾º½¼
¹Û¼¾Ä:ÚDÆ+¹»º+¹Û· � ÐXÐ árI#á :IÂMÊ��®¸#º�Çä·dËDÌ	ÍX¼¾Äjº½·u×�º½¹»Äjº ¸dÂPÇ¾ÏDº½¼jÄ¾º½ÅÛÅ»Ä:ÚM¸X¹»º¡��ÊX¼hÂM¿�¿Hº:·XÂPÇ Ð º½¹»Ä4åÙ¹»º½Å»º�Ç���º½¹ÛÅ»ÃXÇ¾àMÜ
È�º½¼h¼¾ºÎ·#àDÄ Æãº½·X¸X¹»Ïdá¡��ÊX·dËMÌ>Í#¼jÄ@¿ ` ¼h¼¾º½·«¸X¹»ºÎ·#àDÄ Æäº½·X¸X¹»ÏDº½·òå�àDÇ	Â Ð Ü ¶F·��8àDÇj¿ÕÂPÄh¹»àD·#º½·<È½Ê#Çhå�º�Ç$� ` ÏQÊ#·#Ï
¼¾Äjº½Í#º½·3á�ý@ÂM¼$¼j¹Û·X¸V¸X¹»ºBÀIÂPÅÛ¹ Ð Çh¹»º�Çh¹Û·*�8àDÇh¿ÕÂbÄh¹»àQ·3ÚD¸#¹»ºB¸X¹»º�ýBÂPÄ¾º½·V¸#º�Ç�� ÐXÐ ¹ÛÅÛ¸XÊ#·#ÏQ¼j¿�àÙ¸#º½ÅÛÅ»º åDàQ·�À�ÂbÜ
¿�º�Ç	Â<ÊX·#¸p=�Çjà�� º��`ÄjàDÇIº½·�ÄhÍXËMÅ»Ä:Ú ¼¾àbÆ+¹»ºT¸#¹»ºV¼¾à«ÏMº:·XÂM·X·�Ä¾º´�bÜ À@º½·X·XÅÛ¹Û·#¹»º�Ú�¸X¹»º�×�º½·X¼¾àDÇ¾ÜF¼¾Ã�º�È½¹ @ ¼hÌ	Í#º½·
�4¹»ÏDº½·X¼hÌ	ÍdÂµ�8Ä¾º½·�¸#º½¼#�bÜ ý º��DàÙ¸#º�Çh¼ Ð º½¼	Ì	Í#Ç¾º½¹ Ð Ä:á�ýBÂ�¸X¹»ºz:Dý+Ü ýBÂbÄjº½·I¸#º�Ç}^ Ð � º��`Ä¾à Ð º�Ç<îiËMÌ>ÍÙºoÈ½ÊX·XËDÌ	ÍX¼¾Ä
¹Û¿ Å»à��MÂPÅ»º:·TÀ+à`àMÇh¸X¹Û·dÂbÄjº½·X¼¾ØÙ¼¾Äjº½¿<ÚD¸#º½¼+×Qº:·#¼jàMÇh¼ Ð º:¼¾Äj¹Û¿�¿KÄoÆäº½Çj¸#º½·3Ú Ð º½·��DÄh¹»ÏMÄã¿ÕÂP·u·Ùà#Ì	Íu¸X¹»º@À+àMÜ
àDÇj¸X¹Û·dÂPÄ¾º:·<¸#º�Ç;= ÂP¼h¼j¿ÕÂbÇ<�Dº½·<¹Û¿ ¶�Ô Ç�	]Ã �Ú�¡éjÖ ì8Ò^Ñ�	 Ô Ò5�>ÿ���	 Ô Ó�· á ýr¹»º���ÇhÂM·X¼5�8àDÇj¿ÕÂPÄh¹»àD·�åDàD¿ë×�º½·X¼¾àDÇxÜ
¹Û·O¸dÂM¼.a º:Å»Ä£�Dà`àDÇj¸X¹Û·dÂPÄ¾º½·X¼¾ØÙ¼¾Äjº½¿ Ð º�È½º½¹ Ì	ÍX·#º�Ä�¿ÕÂM·KÂPÊdÌ	ÍKÂMÅÛ¼H¸ Ñ O ì Ä Ñ�	ºì � Ò Ú:¸dÂ+¼j¹»ºä¸#¹»º&�äº½¼¾Äh¹Û¿�¿ÎÊX·#Ï
¸#º�Ç@×Qº:·#¼jàMÇjÃ�àQ¼j¹»Äj¹»àQ·�¹Û¿ a º:Å»Ä£�Dà`àDÇj¸X¹Û·dÂPÄ¾º½·X¼¾ØÙ¼¾Äjº½¿ Ð º:¹Û·#ÍdÂMÅ»Äjº�Ä½á
·²¸º¹�¸��S¸º¹ ��� ß�à
Ù á�¼4¹ � â � ¾1À¶Ù´¾ ��� á
W¾UÝ]½¿¾��%�´Þvá�â
a º:¹ÛÅi¸X¹»º@¿�º½¹Û¼jÄ¾º½·E^ Ð � º��`Ä¾º@·X¹ Ì	Í�Ä$ÂPÊX¼äº:¹Û·Ùº½Çäº½¹Û·#È�º½ÅÛ·#º½·�= àQ¼j¹»Äh¹»àD·�º½Ç5� ÂM¼j¼¾ÄäÆãº�Çh¸#º½· �(�Q·#·#º½·3Ú Ð º½·��PÜ
Äh¹»ÏMÄ�¿ÕÂM· ¿�º½Í#Ç¾º�Çjº�Î Ò5�¬ìb� R 	 Ô Ò»º áï� ` Ç7� º½¸#º�� ·X¼j¹ Ì>ÍQÄ�¸#º½¼�^ Ð � º��`Ä¾º:¼B¿ÎÊX¼j¼�¸#º�ÇI¹Û·�� ÐXÐ áäI#á :�ÂMÊ*�
¼ ^ykmzgjgsuhFsuaXj�nAde{}|/k5srhFk;~5�X�
½5^ykmzgjgsuhFsuaXj�nAde{}|/k5srhFk;~5�X�
¾x^ykmzgjgsuhFsuaXj�nAde{}|/k5srhFk;~5�q¿
Àm^ykmzgjgsuhFsuaXj�nAde{}|/k5srhFk;~5�X�
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ζ-Bild

Bild-
messung

Bildkoordinaten
(u,v ÆqÇFÈrÉ

Passmarken

Sub-ζ-
Interpo-
lation

(x,y,z)Ê:ËoË É9Ç�Ì ÍPÎÐÏ�ÈrÍ
ÇoÈrÉqÑ%Î�Ò¨ÒÔÓCÎrÉrÕPÈrÍ

(u,v,ζ)-Ê(ËoË É�Ç�Ì ÍqÎrÏ�ÈrÍ
ÇFÈuÉAÑ!Î�Ò¨ÒÔÓCÎÐÉuÕPÈÐÍ

Vorwärts-
schnitt

Vorwärts-
schnitt

(x,y,z Ö
Ñ$×FÍoÕFÏ�È�Ø ËFÙ ÕPÈgÇFÈrÉ
Objektoberfläche

Ú Ì Ù Ç4ÇFÈrÉ
Passmarken

Kalibrier-
daten

Weltkoordi-
ÍqÎrÏ�ÈrÍ]ÇoÈrÉ

Passmarken

Best-
Fit

Navigations-
matrix

Trans-
formation

Registrierte
(x',y',z')

Punktewolke

Dekoder

Ú Ì Ù ÇFÒ�È�Û�×qÈrÍPÜ
ÇoÈrÉeÝÞÏ É9ÈrÌ�ßrÈrÍPà

muster
ζ-Kennlinie

korrigiertes
ζ-Bild

ζ-
Korrektur

Eingabe Daten ProzessAusgabe

�&�r�1��� �5�r�¡�����uá����.±XâH�.±¬  �/ã.äU¤.âoâåâåæ/ç��/è&±����éã���¢
ã�±Xê¶� ëD� ��¢�  �/ã'ìh�Aâoâ<¤eã.ërµ

Ä�Ã/íîÁ}ï(ðqñ�ò5ó5Ã!Á ô4Ã%õ�ó$Ã�Ä�öµí$÷(Ã%ò5ó$Ã%ø�ø�ó5Ã�=Dí$ùMÈ%Ã%ò$òUÄ�ú�íAðqñ�ø1ö:ú��9Ã%Á�ûüÃ/íAÄ*Ã!Áþý
ýÿö��]Ã%õþûîõ�íAÄ�È%ú�Á}ï:ðPñ�ò$óUÃ%õ�Á�Ã ô4Ã ç ú�Ã%Á#È�Ä�Ã/í���í$ù��mõ»È!õ�Ã/í5ó$Ã%Á�ô4ó$í5Ã%õ��9Ã!Á�Â ú�ò5ó$Ã/í;� ` íîÄ�Ã%ÁL��íAö����	� ù*Ä�Ã

ú�Á�Ä Ä}ö:ò�=Hñ}ö:ò5Ã%Á�òAðqñ�õ�Ã
�]Ã%Á ö:ú��9÷(Ã%Á�ù(Â Â&Ã%Á�ý ý�õ�Ãh�Võ�ø�Ä�Ã/íDÃ!õ�Á*Ã%íHò5ù ø1ðqñ�Ã%Á ô Ã ç ú�Ã%Á#Èò$õ�Á�Ä õ�Á������ ý1I�ý F
ö:ú��,Ä*Ã%íyÁ}ï(ðqñ�ò5ó$Ã%Á ô4Ã%õ�ó$Ãüû õ�Ã%Ä�Ã/í$÷:Ã%÷:Ã�,Ã!Áþýv� ` íDÄ�õ�Ã7Ö�ö���õ�÷4öµóAõ�ù(Á��]Ã%Á��(ó$õ�÷(óyÂ ö:Á Ã%õ�Á��Võ�ø�Ä'Ä�Ã/í�=yö:ò$ò��
Â öµí£�(Ã%Á ú�Á4ó5Ã%í�÷ ø�Ã%õ1ðqñ�Â ï��(õ�÷(Ã/í?�VÃ%ø�Ã%ú}ðqñ4ó$ú�Á�÷��XÈ/û=ý��VÃ%ø�Ã%ú}ðqñ4óAú�Á*÷ Â õ�ó Ä*Ã%í÷Xîõ�Á�÷ ø�õ1ðqñ4ó ç ú�Ã%ø�ø�Ã��]Ã%õ
åDÃ/í$ûVÃ!Á�Ä�ú�Á�÷��(ù Á�í$Ã/ó$í5ù(í$Ã�î�Ã���ó$õ�Ã/í$Ã%Á�Ä�Ã%Á�=#ö:ò$òAÂ öµí<�(Ã%Á�ýv�ú�òUÄ*Ã%í ô4ó$í5Ã!õ��9Ã%Á��mô Ã ç ú�Ã%Á#È�û õ�íAÄ õ�Â ýÃ��
�(ù*Ä*Ã%íyÄ}öµòDò5ùÿ÷(Ã%Á}ö:Á�Á4ó$Ã �5Ð�� ì]Ç���� �]Ã/í$Ã!ðqñ�Á�Ã/ó!ýv�Hò#Ã%Á4óAñ�ï:ø�ó#� ` í²�xÃ%Ä�Ã%Áï�üõ�ø�Ä��}ú�ÁC��óDÄ�õ�Ã ¢ Q9£�� Ã�	�� R�� � � 
�'Ä�Ã%ò ö:ú��
Ä�Ã%Á�È%ú�÷:Ã!ñ*�(íAõ�÷(Ã%Áò^!�C�xÃ´�4ó"�}ú�ÁU��ó#��í$ù��mõ»È%õ�Ã/í$ó$Ã%Á´ô ó$í$Ã%õ��9Ã%Á�ò%ým��ú���Ä�õ�Ã%ò5Ã ô4ó$í5Ã!õ��9Ã%Á�Á4ú�Â Â&Ã/í
û õ�í$ÄLÁ�ù*ðPñLÄ�õ�Ã����	��Ã!Á�Á�ø�õ�Á�õ�Ã�È!ú*í��ù:í$í$Ã���ó$ú�í ö:Á*÷(Ã/ûUö:Á�Ä*ó ú�Á�Ä òAðqñ�ø�õ�Ã
� ø�õ1ðqñ Â õ�ó�! õ�ø��9Ã�Ä*Ã%í��¡ö:ø�õ$�
��í$õ�Ã%í$Ä}öµó5Ã!Á�õ�Â åDù(í5ûUïµí5óAò$òAðPñ�Á�õ�ó$ó¡Ä�Ã/íOÈ%ú�÷(Ã%ñ��:íAõ�÷(Ã\:Mý!�Z=Hú�ÁC��ó ö:ú�ò=Ä�Ã%Áê�Võ�ø�ÄC�(ù�ù(í$Ä�õ�Á}öµó5Ã%Á&%('
7*)�+
ú�Á�Ä Ä�Ã/íH^!�5�xÃ���ó*�}ñ}ö:ò5Ã¡�,�]Ã/í5Ãgðqñ�Á*Ã%ó%ý�� ` ñ*í$óUÂ öµÁ Ä�õ�Ã%ò5Ã"^!�]Ã/íAöµóAõ�ù Á � ` íUö:ø�ø�Ã��Võ�ø�Ä��}ú�ÁC�4ó$Ã�Ä�ú�íAðPñ.-
Ã/íAñ}ïµø�óîÂ öµÁ´Ä�õ�Ã Æ���/5Ã�	 �XW�� Ç Ã �0UÃ%õ�Á�Ã/íH�Hõ�Á#È/Ã%ø$� ��Á�òAõ1ðqñ4ó;õ�Â°ô4Ã%Á�ò5ù(í£�(ù�ù(í$Ä�õ�Á}öµó5Ã!Á�ò"��ò$ó5Ã%Â�ý

·²¸º¹�¸��S¸10 � ¼4¹ � â�¼5Ù � Û á��/�vÀ � á
 � �
ý�õ�Ã�=
ù ò$õ�óAõ�ù Á�ò*�]Ã%ò5óAõ�Â&Â ú�Á�÷=Ä�Ã%òô Ã!Á�ò$ù:íAò;õ�Â1�:ù(í$÷(Ã/÷(Ã
�]Ã%Á�Ã%Á�a Ã!ø�ó£�(ù�ù(í$Ä�õ�Á}öµó5Ã%Á�ò*�*ò5ó$Ã%Â®Ã/í$�9ù(ø�÷(óüõ�Á
Ã%õ�Á�Ã%Â ò5Ã
�,öµíAöµó$Ã%Áÿ=Dí$ùMÈ%Ã%ò$ò%ý�ý�ö:ò÷aLÃ%ø�ó<�:ù�ù(íAÄ�õ�Á}öµó$Ã%Á�ò*�*ò5ó5Ã!Â õ�ò5ó&Ä�ú�íAðPñ Ä�õ�Ã2�(ù(íqö��3�,Ã!ò5ó$õ�Â Â ó$Ã%Á
� ù�ù(í$Ä�õ�Á}öµó5Ã!Á�Ä�Ã/í;=yö:ò$ò$Â öµí<�:Ã!Á´�9Ã%ò5ó$÷:Ã!ø�Ã/÷(ó%ýH��ú�ò�Ä�Ã%Âø�üõ�ø�Ä�Ä�Ã/í�=yö:ò$ò$Â öµí<�:Ã!Á´ûüÃ/íAÄ*Ã!Á ` �]Ã/í�Ä�õ�Ã
ò5ù&÷(Ã%Á}öµÁ�Á4ó$Ã��üõ�ø�Ä�Â'Ã!ò$ò$ú�Á�÷&Ä�õ�Ã ô�ú����Z=HõBA�Ã!ø»÷(Ã%Á}ö:ú�Ã%ÁJ�Võ�ø�Ä��	� ù�ù(íAÄ�õ�Á}öµó$Ã%Á4%5'�7�)�+VÄ�Ã/íH=#ö:ò$òAÂ öµí<�(Ã%Á
6 ^#kmzejgsrhFsuaXjÿnAde{}|/k5srhFk;~5�q¿7m^#kmzejgsrhFsuaXjÿnAde{}|/k5srhFk;~5�X�8m^#kmzejgsrhFsuaXjÿnAde{}|/k5srhFk;~5�X�



cDc e;fhg�ikjml�nporqts.u�s.jvl�wyxzlzsS{}|�~�l)iZx��v�����v����f�����l)�h���v���&l��

9 n�:

9�; :
�&�1�1�����C�r���J���=<��?>r�éã����D�A@W¤��/ã�B ê.�(ã,Cä¢ ±¶¤ED*F
�HG §���¢9ãJIC³�� �âM� �h§W� ��K
±eèz��¢ ±;§��Aâ?¨�©�ª¬«�h®M¯ â<� �/ç¬ �µMLrã
±N�� â  m§D� ��Cä¢ ±"OED*K���§��"DÕ�D�A@W¤k�/ã�B&§¡±�¢¨ë¶�Aâ   �
GHG  PI�Q�NRB���� ë´ m���éã��TS}¤.âoâxæ/çgã��  Õ FâUD5VS��¢¨ëD¢�WYX���¢]¤eãXë�§��Aâ#Z}ç´±XâZ�/ãED
âåæ/ç�� �
Q¶�/ã.â)±¶¤.â}§���¢�âZ�
GHQ¶�/ãh�D�A@W¤��/ã�B¶µ��S��¢[Z}ç´±Xâ(�/ã¬³��éã�\<�
G�QÚ�< £¢^]Xë´ `_�a ý µ}�v� �cbCã.âxæ/ç
]´¢¨� �h� â  
ê���¢�ëD¢$WYX��"D
¢¥¤eã.ë!â"Q¶��§W�éã.ë´ �µ
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Ã/íAÂ õ�ó5ó$Ã%ø�ó!ý�� ` í�Ä�õ�Ãï�üõ�ø�Ä�Â'Ã!ò$ò$ú�Á�÷ Â ` òAò5Ã%Á(È!ú�Á}ï(ðqñ�ò5ó�Ä�õ�Ã��üõ�ø�Ä��]Ã/í$Ã%õ1ðqñ�Ã ñ�Ã/íAö:ú�ò5÷(Ã @ ø�ó$Ã/íûVÃ%í$Ä�Ã%Ád-
Ä�õ�ÃKÈ%ú�Ä�Ã%Á�=yö:ò$ò$Â öµí£�(Ã%Á´÷(Ã%ñ��(í5Ã!Áþý@ýÿöbÈ!ú��(Ã/í$ûüÃ%Á�Ä*Ã%ó�Â ö:Á Ã%õ�Á�Ã Ã%õ�Á���ö(ðqñ�Ã&ô*ðqñ4ûVÃ!ø�ø�ûVÃ/í$ó;^!�]Ã/íqöe�
óAõ�ù(Á�ýBýÿöµÁ�Á�ò$ú}ðqñ4ó�Â ö:Á�Á}ö(ðqñ�Â&�(÷ ø�õ1ðqñ�Ã%Áf�¡ö:Á�Ä�õ�Ä�öµó$Ã%Á � ` í;=yö:ò$ò$Â öµí<�:Ã!Á ú�Á�Ä ` �]Ã/í"��í ` �9óÿõ�ñ�í5Ã!Á
goÄ�Ã%Á4ó$õ @ �µöµóAõ�ù Á�ò<�:ù*Ä�Ãh-(Ä�Ã/íVö:ú�ò;�»ö:ñ�ø�Ã%Á&ù*Ä�Ã/í��üú}ðqñ�ò5óqö��,Ã!Ái�]Ã%ò5ó$Ã%ñ�Ã%Á��µö:Á�Á�ýjgoò$ó Ä�Ã/íT� ù*Ä*ÃH�:ù(í$í5Ã´�4ó
Ã/í<�µö:Á�Á ó�-�ñ�ö:Á�Ä�Ã%ø�ó�Ã!ò=ò$õ1ðPñ Â&õ�ó=÷(í5ùY�(Ã/í�a ö:ñ�í$òqðqñ�Ã%õ�Á�ø�õ1ðqñC�:Ã!õ�ó¡ú�Â Ã%õ�Á�Ã�=#ö:ò$òAÂ öµí<�(Ã ýuýÿöµÁ�Á û õ�íAÄ
Ä�Ã/í�k õ�ó$ó$Ã%ø��}ú�ÁC��óUÄ�Ã/í!k�öµí<�(ÃÿÃ%Á4óåûüÃ%Ä�Ã/íîö:ø�ò���íqöµú4ûüÃ/í$ó��F÷(Ã/û õ1ðqñ4ó5Ã%ó5Ã/í ô*ðqñ4ûVÃ%í*�}ú�ÁC�4óUù*Ä�Ã/íîÂ õ�ó$ó5Ã%ø�ò
��í$Ã%ú#È��	� ù(í$í5Ã%ø1öµóAõ�ù ÁL[ÞÃ%Á�÷ ø�õ�òAðqñ.NRl(� Ã%Âi��ø1öµó$Ã��	k�öµóqðqñ�õ�Á�÷�mM_n�]Ã%ò$ó$õ�Â Â ó%ý ý�õ�Ã÷�Ã!Á�ö:ú�õ�÷D�(Ã%õ�óüÄ�Ã/íH�üõ�ø�Ä��
Â&Ã%ò$ò$ú�Á�÷�ø�õ�Ã/÷(óo�]Ã%õ`�}ñ*ù(ó$ù(÷:íqö:Â Â'Ã%ó5íAõ�òAðqñ�Ã%Áy��Á4ûVÃ%Á�Ä�ú�Á�÷:Ã!Á ` �}ø�õ1ðqñ�Ã/í5ûüÃ%õ�ò5ÃHÈ/û õ�òAðqñ�Ã%Áÿô¶õ�üJp�ú�Á�Ä
ô¶õUô
pYp��üõ�ø�Ä��}ú�ÁC��ó!ý
ýÿö�� õ�Â&Â&Ã/í Á�ú�í � ` í ÷4ö:Á#È�È!ö:ñ�ø�õ�÷:Ãq%('�7�)�+r�:ù(íAø�õ�Ã/÷(ó- Â ú�ò$ò��?%('�7�)�+�� ` í´Ä�õ�Ã ÷(Ã%Á}ö:ú�Ã¿�üõ�ø�Ä��

=�ù ò$õ�ó$õ�ù Á'Ä�Ã/í�=yö:ò$ò$Â öµí<�:Ãîõ�Á4ó$Ã/í"�,ù ø�õ�Ã/í$óyûVÃ%í$Ä�Ã%Á�ýeýÿöbÈ!ú&ûüÃ/í$Ä�Ã%Á ö:ø�ø�Ã�=öµú��þÄ�Ã/í��#ø1ï:ðPñ*ÃÄ*Ã%ísk�öeí<�(Ã
ñ�Ã/íqöµÁ�÷(Ã�È/ù(÷(Ã%Á�ýSýÿöµò í5Ã!ò$ú�ø�ó$õ�Ã/í$Ã%Á�Ä�Ã�� ù�ù(í$Ä�õ�Á}öµó5Ã!Át�Z� íAõ��]Ã%øc%('�7�)]7q��+��µö:Á�Á òAðqñ�ø�õ�Ã
� ø�õ1ðqñ Â&õ�ó Ä*Ã!Â
åDù(í5ûUïµí5óAò$òAðPñ�Á�õ�ó$ó;õ�Á Ã%õ�Á�Ã?:Dý!�	� ù�ù:íAÄ�õ�Á}öeó$Ã�ó$íqöµÁ�ò5�9ù(íAÂ õ�Ã/í5ó;ûüÃ/íAÄ*Ã!Áþý

ýÿö�Ä�õ�Ãuk�öeí<�(Ã%Á Ä�ú*íqðqñ�õ�ñ�í$Ã��ù�Ä�õ�Ã/íAú�Á�÷�Ã%õ�Á�Ä�Ã%ú�ó$õ�÷ õ�Ä�Ã%Á4óAõ @ È!õ�Ã/í*�,öµí&ò$õ�Á�Äd-)�:öµÁ�Á�Â ö:Á Ã%õ�Á�Ã
ö�v Á*Ã�� íAö:Á�ò5�9ù(íAÂ öµóAõ�ù Árw �,Ã%í5Ã!ðPñ�Á�Ã%Ád-þÄ�õ�Ã&ò$õ�Ã öµú�ò¡Ä�Ã%Â¥ô4Ã%Á�ò5ù(í<�(ù4ù(íAÄ�õ�Á�öµó$Ã%Á�ò*�*ò5ó$Ã%Â ò5ù´õ�Á Ä�ö:ò
¶i� Ç�	]Ã �Ú�¡é �¡ì5/ � 	 � /5�>ÿ���	 �Ex <(y�ó$íAö:Á�ò5�9ù(í$Â õ�Ã/í$ó�-CÄ}ö:ò$ò�Ä*Ã%í�Â õ�ó5óAø�Ã/í$Ãï���}ò5óqö:Á�Ä È/û õ�òAðqñ�Ã%Á ÷ ø�Ã%õ1ðqñ õ�Ä*Ã!Át�
óAõ @ È!õ�Ã/í5ó$Ã%ÁL=Hú�ÁC��ó$Ã%Á�Â õ�Á�õ�Â ö:ø�û õ�í$Ä�ý@ý�õ�Ãï� íAö:Á�ò5�9ù(í$Â öµóAõ�ù(Ázw õ�ò5ó�Ã%õ�Á�Ã÷û Ò û{k�öµó5íAõBA.-,Ä�õ�Ã Ã%õ�Á�Ã
6 Ò 6�Xîù:óqöµó$õ�ù Á�ò$Â öµó5íAõBA ú�Á�Ä Ã%õ�Á�Ã%Á�åDÃ%í$òAðPñ�õ�Ã�,Ã�:Ã´�4ó$ù(í Ã%Á4óAñ}ïµø�ó!ýnk�ö:Á Á�Ã%Á�Á4ónw ö:ú}ðqñ ¸|�µO ì Ä�� 	ºì Ð
� /5� x}� 	 é ì�~ ý[k�õ�óHÄ�õ�Ã!ò5Ã/í�k�öµó5íAõBA��µö:Á�Á Â ö:Á&òqðqñ�ø�õ�Ã
� ø�õ1ðqñ Ä�õ�Ã�=Hú�ÁC�4ó$Ã/ûüù ø9�:Ã Ä�Ã/í&^!�5�xÃ���ó5ùY�]Ã/í<î,ï:ðPñ*Ã
Ã
�]Ã%Á���ö:ø�ø�òUõ�Á Ä}ö:ò&a Ã%ø�ó<�(ù�ù:íAÄ�õ�Á}öeó$Ã%Á�ò*�*ò5ó$Ã%Â ó$íqöµÁ�ò5�9ù(íAÂ õ�Ã/í5Ã!Áþý

·²¸º¹�¸��S¸�� � ¼4¹ � â�¼5Ù � Û á��%�kÙ´À¶¼5Ù´¾1â � ¾rá

� ¼4¹ � â�¼CÙ � Û áp¼�Þ[��Ü)¾4	U¼�ává
Ù´¾Uá 2h¼}�%�´½¿¼5Àg	 ¾rá�ã a õ�Ã�ùJ�]Ã%Ár�]Ã%òAðPñ*íAõ�Ã
�]Ã%Ád-��]Ã/íAú�ñ4ó;Ä�õ�Ã;Öö��*õ�÷4ö��
óAõ�ù(Á Ä�Ã%òVô Ã!Á�ò$ù:íAòDö:ú*�]Ä�Ã/í`��Ã!Á�Á4óAÁ�õ�ò#Ä�Ã/í):Dý��	�ù4ù(íAÄ�õ�Á�öµó$Ã%Á=Ã%õ�Á�Ã%ò�=#ö:ò$òAÂ öµí<�(Ã%Á��9Ã%ø�Ä�Ã%ò%ý.��Á'Ä�õ�Ã%ò5Ã%Â
=Hú�ÁU��ó�ò5ó5Ã!ø�ø�ó ò$õ1ðqñ�Ä�õ�Ã÷��íqöe÷(Ã=ûVùDÈ%ú´Ã%õ�Á�:Dý!�	k�Ã%ò$òAò*�*ò5ó5Ã!Â Ä�õ�Ã%Á4ó-}ûVÃ%Á�Á Â öµÁ<È%ú ò5Ã%õ�Á�Ã%Â �Dõ�Á�òAöµójÈ
Á�ù�ðqñ Ã%õ�Á�È%ûVÃ%õ�ó$Ã%ò��]Ã%Á��(óAõ�÷:ó'ú�Â Ä�õ�ÃJG öµ÷:Ã�Ä*Ã%íïXUÃ%�9Ã/í5Ã!ÁÙÈ��ú�ÁC��ó5ÃuÈ%ú Â&Ã%òAò5Ã%Á�ý ý�õ�Ã%ò5Ã�k�Ã!ò$ò$ú�Á�÷
�µö:Á�Á�Â ö:Á�õ�Â =Dí$õ�Á#È%õ�� Â õ�ó;�xÃ!Ä*Ã%íi�(Ã/í$� ` ÷Y�}öµí$Ã%Á � Ãgðqñ�Á*ù ø�ù(÷ õ�Ãh-Dû õ�Ã�Â&Ã!ðPñ�ö:Á�õ�òAðqñ�Ã%Á&� ù�ù(í$Ä�õ�Á}ö��
ó$Ã%Á�Â'Ã!ò$ò$Â ö:òAðqñ�õ�Á�Ã%Ád-
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1`Ò�Ê&×tî".+Í2Ð�Ëã�ÕYÒ�ÓDò;ÕÖåcÏkÔ¸ÓÍ�ÒaÝaÐ~â�ãJÏ2áEÓÍrÝ:4+ãÍrÝ�Õ·ã¶Ð�Ë×¨ø¶ãÒ�Ì�Íkî 0 Ò�ÊÖä&Í�Òaï�ÕÖË|í�Î&Í�æ�ø¶ãÒ�Ì;1`Ò�Ê&×tî
ðhÍ�Ò�ËÓ<7&éÖã¶ËÍkÔ/ÓÍ�Ò�æyÍ�Ò�ÍrÐcÌ4Ñ/Ð�å�å�ÐcÎ�Ý{ÍrÐ�ËÍ�á¶Ë¶ÐcèÖÍrÒ�É�ÐcÌ�éYÒ�ÍQðhÍ�Ì�Ò�Írá¶á¶ËÎDøæ¥ÍrÒ�Ë�ÕÖã¶Ý=îÞõ�áÉ=Ó|Í2Ë 0 Í1à
É�Û¶Ò�éÖâëã|Í2ËxÝaÐcÌ+Ð�ã¶Ý°ÍrËÚÌ�É�Ì�ÕYË¶ÓÍrË�Ð�ÝaÝTÍrÒ�Ñ/ÐcÍrÓÍ�Ò+ÑhÍrÐcÌ�Í�Ò�×¨ø¶ã|Ò�ÍrË¶ÓÍ>ù^Ó|ÍrÍrË=áË¶Ó=Ð�Ë�Ó|Í2Ë�É�â�ãÚÑ/ÐcÍ�Ò�ÐcÎ&ÍrË
1¸ã�ÕYÉ�ÍrË=Ñ+ÕYÒ/Í�Ò�É�Ì�Í�Ì�É�Ý{Ê&Ì�Ðcè|ÐcÍ�Ò�ÍrË¶ÓXî=1`Ò�ÊÖ×tîyß>ÕYÒ�å�ãÍrÐ�ËÏ5ò�ÍrÐcÍ�Ò�øæyÍ�Ò�Ë�ÕÖã¶Ý Ó¶ÕÖËí&ÍrË¶É�Ñ�Í�Ò�Ì�Í�ÒGó9Í2Ð�É�Í
Ó�ÕÖÉGß/Ê&Ò�Ò�Ír×�Í�Ò�ÕYÌ2î
ó:ÍrÐcÌ�ÍrÒ�ã¶Ð�Ë�Ý{ö|âëãkÌ�ÍLÐ~â�ã>7YÊ&ã�ÕÖË¶ËÍrÉ+ß�Ð�å�Ð~ÕÖË�×¨øÒ$Ó¶ÐcÍ�×�Ò�Í2áË¶Ó¶É�â�ã�ÕY×�Ì�å�Ð~â�ãÍ�áË¶Óxí&Ê&å�åcÍrÎ&Ð~ÕÖåcÍLú�á¶É�ÕÖÝ6à

Ý{ÍrË�ÕYÒ�æyÍrÐcÌ8Ó�ÕYËí&ÍrË�á¶Ë¶Ó�Ó�ÕY×¨øÒrÔÚÓ¶ÕÖÉ�É8Í�Ò8ÝaÐcÒ8Ó¶ÐcÍ/Û�ã|Ê&Ì�Ê&ÎÖÒ�ÕÖÝaÝTÍrÌ�Ò�Ð�É�â�ãÍrË 0 Ò�áË¶Ó¶å~ÕYÎ&ÍrËaæyÍrÐcæ¶Ò�Õ&â�ã|à
Ì�Íkî8ï�Ò2î�ò;ÕYÒ�â�áÉLúyÐcÍ�ÎkåcÍ�Ò2Ôï�Ò2î¶õ�ËÓÒ�Í2ÕÖÉLúyÐ�åcí&Í�Ò2Ôï�Òrî�ðhÍ�Ò�Ë¶Ó?1]Êkå�å~ÕYílá¶Ë¶Ó�ï�Ò2î@4$ãÊkÝ�ÕÖÉ�Ù|â�ãÒ�ÍrÐcæyÍ�Ò
Ó�ÕÖË|í&Í�Ð~â�ã�×¨ø|Ò+Ó¶ÐcÍLæyÍrÉ�Ì�éÖË¶Ó¶ÐcÎÖÍ>ïLÐ�É�í|áÉ�É�ÐcÊkËÉ�æ¥ÍrÒ�ÍrÐcÌ�É�â�ã�ÕY×�ÌhøæyÍ�ÒA4$ãÍrÝ{ÍrËxÓÍ�Ò�ÙÚÌ�Ò�ÍrÐc×�ÍrËÛ¶Ò�ÊÖ÷�Í�íOÌ�ÐcÊ&Ë
á¶Ë¶ÓB1¸ã|Ê&Ì�Ê&ÎÖÒ�ÕÖÝaÝTÍrÌ�Ò�ÐcÍkÔ¥É�ÊxÑGÐcÍaï�Ò2î\ß�å~ÕÖá¶ÉLñ¬ø|Ò�ÓÍ�Ò�Í�ÒL×¨øÒ�Ó¶ÐcÍTì`Í�Ò�ÝaÐ�Ë¶ÓÍ�Ò�áËÎ�ÝTÍ2Ð�Ë|ÍrÒ�ÕÖÓÝaÐ�Ë¶Ðdà
É�Ì�Ò�ÕYÌ�Ðcè&ÍrË�ðhÍrå~ÕÖÉ�Ì�á¶ËÎ�îaï�ÕYË¶ÐcÍrå~Õ=ñÍ�Ò�æyÍ�Ò�á¶Ë¶Ó:ï�Ò2î(ÙÚÌ�Í�×�ÕÖË:ñÍ�Ò�æyÍ�Ò>è&Í�Ò�Ó¶ÐcÍrËÍrË·æyÍrÉ�ÊkË¶ÓÍ�Ò�Í2Ë:ïLÕÖËí
×¨øÒ5Ð�ãÒ�Í�ãÍ�Ò�Ïrå�Ð~â�ãÍ 0 ÕÖÉ�Ì�×�Ò�Írá¶ËÓ¶É�âëã¶ÕY×�Ì5áË¶ÓJÓÐcÍ6��Ð�åc×�Í�æ¥Í2ÐhÓ|ÍrÒ{ÙOá�â�ãÍ�Ë�Õ&â�ã�Ó|Í2Ý Ò�Ê&Ì�ÍrË�ñ¥ÕÖÓ|Í2Ë�î
�/Í�Ò�Ï2å�Ð~â�ãÍ�Ò�ïLÕÖËí!Î&ÍrãÚÌ`ÕÖá¶âëãTÕÖË{ï�Ò2îC�/Ê&Ò�É�Ì`ðhÍ�Ü&Í�Ò`áË¶Ó 0 Ò�ÕYÍrÝ{Í$èYÕÖËTÓÍ�Ò�ì�å�áÎkãÚÌ¬×¨øÒ�Ð�ãÒ�Í$Û¶ãÊ&Ì�ÊYà
Î&Ò�ÕÖÝaÝ{Í�Ì�Ò�ÐcÍ�ÙÚÊ&×�Ì�Ñ$ÕYÒ�Í>áË¶Ó=Ð�ãÒ$ó Ð�É�É�ÍrËXÔÊ&ã¶ËÍ�Ó¶ÕÖÉGÓ¶ÐcÍrÉ�Í>õ/Ò�æyÍrÐcÌGË¶Ð~â�ãÚÌGÝTö&Îkå�Ð~â�ã�ÎÖÍrÑhÍrÉ�ÍrË�Ñ+éYÒ�ÍÚî
ü`æyÍrË¶É�Ê�ÑGÐ~âëãkÌ�ÐcÎ�Ñ+ÕYÒ�Ó¶ÐcÍU��ËÚÌ�ÍrÒ�É�Ì�øÌ�Ï2áËÎ>ÓÍrÉhÙkÊ&×�Ì�Ñ$ÕYÒ�Í1à�4çÍ2ÕÖÝaÉ]á¶Ý¼ó:Í�Ò�ËÍ�Ò�7ÖáËÎ&æ¥ÕÖá|ÍrÒrÔ�7ÖøÒ�ÎÖÍ2Ë
.GÐcÍrÎÖÍ2åá¶Ë¶ÓlðhÍ�Ò�Ì�ãÊkå�Ó 0 Ò�á|Û¶ÛlÓ¶ÐcÍ�ÝaÐcÒ`æyÍrÐ¥ÓÍ�ÒD.+Í�ÕYå�Ð�É�ÐcÍ�Ò�á¶ËÎ>Ý{ÍrÐ�ËÍ�Òhù^Ó|ÍrÍrË�Ð�ÝaÝTÍrÒ¸Ý{ÐcÌD./ÕYÌ8á¶Ë¶Ó
4]ÕYÌ/ÏráÒ>ÙÚÍrÐcÌ�Í5É�Ì�ÕYË¶ÓÍrËXî#E�Ð~â�ãÚÌ/ÏráCè&Í�Ò�Î&ÍrÉ�É�Í2ËF��áæ¥ÍrÒ�Ì�ð�ÐcÍrÓÍ�ÒrÔ¥ÓÍ�ÒLÝaÐcÒ�Ó¶áÒ�â�ã·ð8Í2É�â�ã�ÕC8�á¶ËÎlÍrÐdà
ËÍ�Ò]Ï�ÍrÐcÌ�Î&ÍrÝ�éYäÖÍ2ËG.GÍ2â�ã¶ËÍ�Ò�ÕYá¶É�É�Ì�ÕYÌ�Ì�á¶ËÎ�á¶ËÓ6Ó¶áÒ�âëã5ÓÍrË6É�Íråcæ�É�Ì�åcÊ&É�ÍrË�ì`Í�Ò�ÏrÐ~â�ãÚÌ]ÕÖá×¶ÍrÐ�ËÍrËTô9HYàtúyÊkå�ådà
òCÊkË¶ÐcÌ�ÊÖÒLÍrÐ�ËÍrËQÉ�Ê�Û¶Ò�Ê|Ó¶áíOÌ�Ðcè&ÍrË�õ/Ò�æyÍrÐcÌ�É�Û�å~Õ-Ì�ÏTÍ�Ò�Ý{öÖÎkå�Ð~â�ãÚÌ�Íkî5ÙÚÍrãÒ�ã¶Ð�åc×�Ò�ÍrÐ~âëã�×¨øÒ>Ý{ÍrÐ�ËÍ{õ/Ò�æyÍrÐcÌ
Ñ+Õ-ÒLÕÖá¶âëã�ÓÍ�Ò�ÛyÍ�Ò�×�ÍríÚÌ�Í{ÙÚÍ�Ò�èOÐ~â1Í5Ó|ÍrÒLðhÐcæ�å�ÐcÊ&Ì�ã|Írí�Ð�Ý ñ¶Ê&Ò�É�âëãÚá¶ËÎkÉ�Ï�ÍrËÚÌ�Ò�á¶Ý°��å�ÝCÔ¥Ó¶ÐcÍ5ÝaÐcÒ�Ý{ÍrÐ�ËÍ
IXÐcÌ�Í�Ò�Õ-Ì�áÒ�Ñ/ø¶Ë¶É�â�ãÍxÐ�ÝaÝ{Í�ÒTÐ�ËEíOøÒ�Ï�ÍrÉ�Ì�Í�ÒlúyÍrÐcÌTÍ�Ò�×¨øå�åcÌ�ÍrËXî�òCÍrÐ�ËDïLÕÖËí�ÎkÐ�åcÌTÉ�Íråcæ�É�Ì�è&Í�Ò�É�Ì�éÖË¶Ó¶å�Ð~â�ã
ÕÖá�â�ã9ÕYå�åcÍ2ËQò�ÐcÌ�ÕYÒ�æyÍrÐcÌ�Í�Ò�Ë·ÓÍrÉ!ù@óJ.�ÔXÓ¶ÐcÍaÝaÐcÒrÔXÓ¶áÒ�â�ã9Ó¶ÐcÍaÉ�Ê=ËÊ&Ì�ÑhÍrË¶Ó¶ÐcÎ&ÍrË·Ñ/Ð�É�É�ÍrË¶É�âëã¶ÕY×�Ì�å�Ð~â�ãÍrË
ï�Ð�É�íOá¶É�É�ÐcÊ&ËÍrË�Ï2áxÍ2Ð�Ë|Í2ÝNÉ�Ì�ÍrÌ�ÍrË�ì`ÊÖÒ�Ì�É�â�ãÒ�ÐcÌ�Ì+Ý{ÍrÐ�ËÍ�Ò+õ�Ò�æyÍrÐcÌ+è&Í�Ò�ã�ÕÖåc×�ÍrËXÔ|É�Ê-Ñ/ÐcÍ>ÕÖå�åO÷�ÍrËÍrË=ÓÐcÍ�Ð~â�ã
ã¶ÐcÍ�ÒGË¶Ð~â�ãÚÌ$Í�Ò�Ñ+éYã¶ËÚÌGã�ÕYæ¥Í2Ë=Ý�ÕYÎ�î
ò�ÍrÐ�ËÍ�Ò�ñ¶Ò�ÕÖá·òCÍ2å~ÕYË¶ÐcÍ!ÎÖÍræ¶ø¶ãÒ�Ì�ÎÚÕÖËÏ!æyÍrÉ�ÊkË¶ÓÍ�Ò�Í�ÒLïLÕÖËí\Ô¥×¨ø|Ò�Ð�ãÒ�Í5Ý{Ê&Ò�ÕYå�Ð�É�â�ãÍ�á¶Ë¶Ó�Û¶Ò�ÕYíÚÌ�Ðdà

É�â�ãÍ=�/ËÚÌ�Í�Ò�É�Ì�øÌ�Ïrá¶ËÎ�Ô¶Ð�ãÒ�Í 0 ÍrÓ¶áå�Ó=á¶Ë¶Ó=Ð�ãÒ�ÍGIXÐcÍræ¥ÍÚî
K 
 K



K 
kô ������������<LM�ONA�P��Q�R�ST$UPTS



V ( Æ º)(-, V

W ÁYXûÈxÈ�º[Z

\^]U_�`baCced�f ü¸Ð�Ë|Í;ÍrÐ�ËÏ�Í2å�Ë|Í;Ø¥é&â�ãÍrË¶ã�Õ-×�Ì�Í�òCÍrÉ�É�á¶Ë|ÎJÍ2Ð�Ë|Í2ÉJ^�æ¶÷�Í�íOÌ�ÍrÉ�Ð�Ý ÙÚÍrË¶É�Ê&Ò�íÖÊOÊ&Ò�ÓÐ�Ë�ÕYÌ�ÍrË¶É�ÜÚà
É�Ì�ÍrÝCî úyáÒaè&Êkå�å�É�Ì�éÖË¶Ó¶ÐcÎ&ÍrËEü`Ò�×�ÕÖÉ�É�á¶ËÎQÎ&Ò�Ê&äÖÍrÒTÊOÓÍ�ÒaíÖÊkÝ{Û�åcÍ�g|Í�Ò\^�æ¶÷�Í�íOÌ�Í�Ñ�Í�Ò�ÓÍrËDÝ{ÍrÐ�É�Ì
Ý{ÍrãÒ�Í�Ò�Í�õ�Ë¶É�Ð~â�ãÚÌ�ÍrË·æyÍrËö&Ì�ÐcÎ&Ì2Ô�Ó¶ÐcÍaÐ�Ë�ÍrÐ�Ë�Î&ÍrÝ{ÍrÐ�Ë¶É�ÕÖÝ{ÍrÉ�ó:ÍråcÌ�íÖÊOÊ&Ò�ÓÐ�Ë�ÕYÌ�ÍrË¶É�Ü|É�Ì�Í2ÝjË¶Õ2è|Ðdà
ÎkÐcÍ�Ò�Ì$Ñ�Í�Ò�Ó|Í2Ë�Ý6ø¶É�É�Í2Ë�î

h `jibk 	ml lmn kU`b]po%d�qR]U_�rs_�d�qRt�f úyÑhÍrÐ�Ó¶Ð�Ý{ÍrË¶É�ÐcÊkË�ÕÖåcÍrÉ/ß/ÊOÊ&Ò�Ó¶Ð�Ë�ÕYÌ�Í2ËÉ�ÜOÉ�Ì�ÍrÝ ÝaÐcÌ�ÓÍrË·ß/ÊOÊ&Ò�ÓÐ�Ë�ÕYÌ�ÍrË
u á¶ËÓwv�ÔOÓ�ÕYÉ$ÕÖË�ÓÐcÍ�õ�æ¶æ�Ð�å�Óá¶ËÎkÉ�Í�æyÍrËÍ�ÍrÐ�ËÍ�Ò$ß>ÕÖÝ{Í�Ò�Õ>Ê|ÓÍ�ÒhÍrÐ�ËÍrÉx1`Ò�ÊÖ÷�Í�íOÌ�Ê&Ò�É8ÎÖÍræ¶á¶Ë¶ÓÍrËÐ�É�Ì2î`ü¸Ð�Ë¶ã|Í2ÐcÌ�É�è&Í�íOÌ�Ê&Ò�ÍrËzy{ á¶ËÓJy| î

kU`~}�`~d�o@i~q���o@c���q n q5`ba9cU_���c l d l } n o@t�t�q�d n `bqmf ï�ÐcÍ¸Ó¶ÐcÎ&ÐcÌ�ÕÖåcÍ3E�ÕYãÚæyÍ�Ò�ÍrÐ~â�ã¶É�Û�ãÊ&Ì�Ê&Î&Ò�ÕÖÝaÝ{Í�Ì�Ò�ÐcÍ]æyÍ1à
ÏrÐcÍ2ãkÌ�É�Ð~â�ã9ÕÖá×7^�æ÷�Í�íOÌ�ÍaÐ�Ë9ÓÍ�Ò 0 Ò�ö&ä&ÍrËÊ&Ò�Ó¶ËOá¶ËÎ�ÏrÑGÐ�É�âëã|Í2ËDÿrýR�@��á¶Ë¶Ó ÿ�ý��!òCÍ�Ì�Í�Ò�Ë�î�ïLÐcÍ
Î&Ò�öÖä&Ì�ÍrË ^�æ÷�Í�íOÌ�ÍlÕÖá×$Ó¶ÐcÍwE�ÕYãÚæyÍ�Ò�ÍrÐ~â�ã¶É�Û�ãÊ&Ì�Ê&Î&Ò�ÕÖÝaÝ{Í�Ì�Ò�ÐcÍaÕYËÎ&Í�Ñ+ÕÖËÓÌ>Ñ/ÐcÒ�Ó9É�Ð�Ë¶ÓJÙ|â�ã¶Ðc×�à
×�Í{áË¶ÓQð$ÕYáÚÑ�Í�Ò�íÖÍ6ÑGÐcÍ{ðhÒ�ø�â�í&ÍrË·á¶Ë¶ÓB4(áË¶ËÍrå�Érî�ï�ÐcÍ{ðhÍ�Ï�ÍrÐ~â�ã¶ËOá¶ËÎF�G�9�%��������������É�Ì�Í2ãkÌ�Ð�Ý
0 Í�Î&ÍrË¶É�ÕYÌ�Ï�ÏráÒ#�U���������b���� m�¢¡£�¤¡�¥£�¦�C§T§;���j���¨�1î]ü¸Ð�ËÍrËlá¶Ý{×�ÕÖÉ�É�ÍrË¶ÓÍrË6©GæyÍ�Ò�æ�å�Ð~â�í{æ¶ÐcÍrÌ�Í�Ì«ª�IXá¶ã|à
Ý�ÕÖË¶ËCô£
�
�
��ëî

¬�Y®�q 	 d���cpo@_�qmf ï�Í�Òp1¸ã�ÕYÉ�ÍrËÚÑhÍ�Ò�Ìp¯�æÏrÑ�î�°¶Ô2ÓÍ�Ò(ÝaÐcÌXÓÍrÝ±1¸ã�ÕÖÉ�ÍrË¶É�â�ã¶ÐcÍ�æyÍ�è&Í�Ò�×�ÕÖãÒ�ÍrËLÊ|Ó|ÍrÒXÍrÐ�ËÍ�Ò
ß/ÊkÝ5æ�Ð�Ë�Õ-Ì�ÐcÊkËaè&Ê&Ë>1¸ã¶ÕÖÉ�Í2ËÉ�â�ã¶ÐcÍ�æyÍrËlá¶Ë¶Ó 0 Ò�Õ2ÜÚà4ß/Ê|Ó|Í�×¨øÒ�ÍrÐ�ËÍrËJ^�æ¶÷�Í�íOÌ�Û�á¶ËíÚÌ$æ¥Í2É�Ì�Ð�ÝaÝ5Ì
Ñ/áÒ�ÓÍkî

² cpo@_�qR]U_�a9cU`bq��3q�³�q n9´ o@c n qR]�f ð8Í2Ð�Ýµ1¸ã�ÕYÉ�ÍrË¶É�â�ã¶ÐcÍ�æyÍ�è&Í�Ò�×�ÕYãÒ�ÍrË!Ñ�Í�Ò�Ó|Í2ËTÝTÍ2Ð�É�Ì�É�Ð�ËOá¶É�×�ö&Ò�ÝaÐcÎLÝ{ÊÖà
Ó¶á¶å�ÐcÍ�Ò�Ì�Í$ò;áÉ�Ì�Í�Ò�Ð�Ë5ÝaÐ�Ë¶ÓÍrÉ�Ì�ÍrË¶É]ÓÒ�ÍrÐÚè&Í�Ò�É�â�ã¶ÐcÍrÓÍrËÍrË21¸ã¶ÕÖÉ�Í2Ëå~ÕYÎ&ÍrË5ÕÖá×¥Ó�ÕYÉ]Ïrá5è&Í�Ò�ÝTÍ2É�É�ÍrË|à
ÓÍ?^�æ÷�Í�íOÌhÛÒ�ÊÖ÷tÐcÏ2ÐcÍ�Ò�Ì2î(õ�áÉ�ÓÍrË�ÕÖË�ÍrÐ�ËÍrÝ ^�æ÷�Í�íOÌ�Û¶á¶ËíOÌ8Î&ÍrÝ{ÍrÉ�É�ÍrËÍrËlù^ËÚÌ�ÍrË¶É�ÐcÌ�éYÌ�É�ÑhÍ�Ò�Ì�ÍrË
å~éÖÉ�É�ÌGÉ�Ð~â�ãxÓ¶ÐcÍ�õ�Ý{Û�å�ÐcÌ�áÓÍkÔÓ¶ÐcÍQ�/Ð�ËÚÌ�Í�Ò�Î&Ò�á¶ËÓ¶ãÍrå�å�ÐcÎ&í&ÍrÐcÌ�á¶Ë¶Ó=Ó¶ÐcÍG1¸ã�ÕÖÉ�ÍrË¶å~ÕYÎ&Í>Ó|Í2Éh^�æ÷�ÍríÚÌ�à
Û�á¶ËíÚÌ�ÍrÉGÍ�Ò�ÝaÐcÌ�Ì�Írå�ËXî

²G¶ ] 	 d�q�· l i 	 qmf ü¸Ð�Ë|Í�òCÍrËÎ&Í+è&ÊkË¸1¸á¶ËíÚÌ�ÍrËw¹�º�ÔkÓ¶ÐcÍ/ÓáÒ�â�ãaÐ�ãÒ�Í�ß�ÊÚÊ&Ò�Ó¶Ð�Ë¶ÕYÌ�ÍrË»çÔ½¼6á¶ËÓw¾�Ð�ËT¿ÁÀ
ÓÍ�Â�Ë¶ÐcÍ�Ò�Ì�É�Ð�Ë¶ÓXî`ï�Í2Ë61¸á¶Ë|íOÌ�ÍrËlí&ökË¶ËÍrËlÑhÍrÐcÌ�Í�Ò�Í�õ+Ì�Ì�Ò�Ðcæ�á|Ì�Í�ÏráÎÖÍrÊÖÒ�Ó¶ËÍ�Ì�É�ÍrÐ�ËlÑGÐcÍGÃ�á�ÕÖå�ÐcÌ�éYÌ
ÓÍrÉ/ò�ÍrÉ�É�Ñ�Í�Ò�Ì�Í2ÉrÔ¢E�áÝaÝ{Í�Ò/ÓÍ�ÒGõ�Ë¶É�Ð~âëãkÌ2Ô¶ñ�ÕYÒ�æyÍ�ÓÍ�Òh^�æ÷�Í�íOÌ�ÊÖæyÍ�Ò�Ø¥é&â�ãÍ>áË¶Ó�ÕYË¶ÓÍ�Ò�Íkî

ÄwÅ a 	 ·2Æ n dM_�_�aCcU]U`Çd�d�f ðhÍ�Ò�Í2â�ã¶ËOá¶Ë|ÎDÓÍ�Ò�éÖáä&Í�Ò�ÍrË ^�Ò�ÐcÍrËÚÌ�ÐcÍ�Ò�áËÎEÓ|ÍrÒ�ß>ÕÖÝ{Í�Ò�Õ:æ¥Í2Ð�æyÍ�íÖÕYË¶ËÚÌ�Í�Ò
Ð�Ë¶ËÍ�Ò�Í�Ò�^�Ò�ÐcÍrËÚÌ�ÐcÍrÒ�á¶ËÎ�á¶Ë¶Ó9æ¥ÍríYÕÖËËÚÌ�ÍrËÉÈ&ï/à�á¶ËÓ:ð�Ð�å�Óí&ÊOÊÖÒ�Ó¶Ð�Ë�Õ-Ì�ÍrËXî{õ/æ:É�Í2â�ã¶ÉG1¸á¶Ë|íOÌ�ÍrË
ÎkÐcæ¶Ì+Í2É+ÍrÐ�ËÍ>Ó¶ÐcÒ�Í�íOÌ�Í�I�ökÉ�á¶Ë|ÎmÊ¸ï�ÐcÍ!ï�ÐcÒ�Í�íOÌ�ÍQIXÐ�ËÍ2ÕYÒ�ÍG4çÒ�ÕÖËÉ�×�ÊÖÒ�Ý�ÕYÌ�ÐcÊkËBª@ï�I¢4A��ª�IXá¶ã¶ÝaÕÖË¶Ë
ô£
�
�
Ô¶ß>ÕYÛçî�H¥î�ôîËÈ���ª�õ/æ�ÓÍrådà^õ�ÏrÐcÏ�áË¶Ó�ß>ÕYÒ�ÕYÒ�Õ K�	�Ì5K ��î

K 
£È



K 
CH �P�!A�PTSÍT�ÉSÁ�xÎ/�%���Ï
Ð qR]U_ lmng	�l�l�n kU`b]po¢dMqR]U_�rY_�d�q5t�f ó Ð�å�åcí|øÒ�å�Ð~âëã|Í2ÉrÔ�Ó¶áÒ�â�ãDÓ¶ÐcÍCß>ÕÖå�ÐcæÒ�ÐcÍ�Ò�á¶Ë|Î�×�ÍrÉ�Ì�Î&ÍråcÍ�Î&Ì�ÍrÉrÔ�íYÕYÒ�Ì�Í1à

É�Ð�É�â�ãÍrÉ6á¶Ë¶ÓJÝ{Í�Ì�Ò�Ð�É�â�ãÍrÉ6ß/ÊOÊ&Ò�ÓÐ�Ë�ÕYÌ�ÍrË¶É�Ü|É�Ì�Í2Ý=Ô¬Ó�ÕÖÉ{ÕÖËJÓÍrËEÝ{Í2â�ã�ÕÖËÐ�É�â�ãÍrË�õ�á×�æ¥ÕÖáJÓÍrÉ
ÙÚÍrË¶É�Ê&Ò�É+Î&Í�æ�áË¶ÓÍrËCÐ�É�Ìrî`ü¸Ð�Ë¶ãÍrÐcÌ�É�è&Í�íOÌ�Ê&Ò�ÍrË yÑ Ô yÒ á¶Ë¶Ó yÓ î

_�d�o¢dÔ`b_�a9cpqR_ Ä o ¶ _�aCcpqR]�f ü¸ËÎkå�Ð�É�â�ãYÊx��ñ]ÐÕg|ÍrÓ|à�1�Õ-Ì�Ì�Í�Ò�Ë|à�E/ÊkÐ�É�Í��1î�ü¸Ð�Ë;ÓÍ�Ò>ð�Ð�å�Ó¶Ð�Ë|×�Ê&Ò�Ý�Õ-Ì�ÐcÊkËCøæyÍ�Ò�à
å~ÕYÎÖÍrÒ�Ì�ÍrÉTò;á¶É�Ì�ÍrÒrÔ¸Ó�ÕÖÉ{Ó¶á|Ò�â�ãDÓÍrËoï�á¶Ëí&Írå�É�Ì�Ò�ÊkÝ{Í�8yÍríÚÌTÓÍrÉað�Ð�å�Ó¶É�ÍrË¶É�Ê&Ò�ÉTá¶ËÓoÓ¶ÐcÍ�åcÊ&íYÕÖåcÍ
ì8ÕYÒ�Ð~ÕYÌ�ÐcÊ&ËxÓÍ�ÒAIXÐ~â�ãÚÌ�ÍrÝ{Û¢Â�Ë¶Ó¶å�Ð~â�ãí&ÍrÐcÌhè&Í�Ò�áÒ�É�ÕÖâëãkÌ$Ñ/ÐcÒ�ÓXî`ï�Í�Ò/ü38yÍ�íOÌ+Ð�É�Ì+Ï�ÍrÐcÌ�å�Ð~â�ãlíÖÊkË¶É�Ì�ÕÖËkÌ
á¶ËÓ>.�éÖáÝaå�Ð~â�ã�èYÕYÒ�Ð~Õ-æyÍråzî¸úyáÒ+òCÍ2É�É�á¶ËÎTÓÍrÉ$É�Ì�Õ-Ì�Ð�É�â�ãÍrË6./ÕÖá¶É�â�ãÍrË¶É�É�Ê-Ñ/ÐcÍ�ÏráÒ=.�ÕÖÓÐcÊkÝ{Í1à
Ì�Ò�Ð�É�â�ãÍrË=ß>ÕÖÝ{Í�Ò�Õ-íÖÕYå�Ðcæ¶Ò�ÐcÍ�Ò�áËÎTÉ�ÐcÍrãÍwªj�/Í2ÕÖåcÍ�Ü�á¶ËÓ�ß/ÊkË¶Ó|ÍrÛ¶á¶ÓÜ K�	�	 H5�ëî

Ö lmn ·2Æ n dM_�_�aCcU]U`Çd�d�f ðhÍrÉ�Ì�Ð�Ý{Ý6á¶ËÎ�ÓÍrÉ=Ù|â�ã¶Ë¶ÐcÌ�Ì�Û�á¶ËíÚÌ�ÍrÉlè&ÊkË Ý{ÍrãÒ�ÍrÒ�ÍrË ÙÚÍrã¶É�Ì�Ò�ÕÖã¶åcÍrËXî ï�ÐcÍ2ËkÌ
ÏráÒ�ðhÍ�Ò�Í2â�ã¶ËOá¶ËÎ�ÓÍ�ÒJ^�æ¶÷�Í�íOÌ�í&ÊOÊ&Ò�Ó¶Ð�Ë�ÕYÌ�ÍrË ÕÖá¶ÉlÓÍrË ð�Ð�å�Óí&ÊÚÊ&Ò�Ó¶Ð�Ë¶ÕYÌ�ÍrËDè&ÊkË´ÝaÐ�Ë¶ÓÍrÉ�Ì�ÍrË¶É
Ï�Ñ�ÍrÐyõ�á×¨Ë�ÕÖãÝ{ÍrËlæyÍrÐyæyÍ�íYÕÖË¶ËÚÌ�Í2Ë�Ð�Ë¶ËÍ�Ò�Í2Ëlá¶Ë¶ÓxéÖáä&Í�Ò�ÍrËE^�Ò�ÐcÍrËÚÌ�ÐcÍrÒ�á¶ËÎ&ÍrË�ÓÍ�Ò�æyÍ�Ì�ÍrÐ�å�ÐcÎ&Ì�ÍrË
ß>ÕÖÝ{Í�Ò�ÕÖÉrî�ïLÕÖÉ�1`Ò�Ê&æ�åcÍrÝ íYÕÖË¶Ë·æyÍrÐ�ÝTÍ2ã|Ò>ÕÖå�É�ÏrÑhÍrÐ�ß>ÕÖÝ{Í�Ò�ÕYÉLåcÊÖíÖÕYåcÍ{ò;Ð�ËÐ�Ý�Õ�ÕÖá×�ÑhÍrÐ�É�ÍrË
á¶ËÓCÐ�É�ÌGÓ�ÕÖã|ÍrÒGË¶Ð~â�ãÚÌ$Ì�Ò�ÐcèOÐ~ÕÖå�Ï2á�åcökÉ�Í2Ë�î

× qRi~d�Ø l lmn kU`b]po%d�qR]U_�rs_�d�qRt�f ß>ÕYÒ�Ì�ÍrÉ�Ð�É�â�ãÍrÉhá¶ËÓxÝ{Í�Ì�Ò�Ð�É�â�ãÍrÉ$ß/ÊOÊÖÒ�Ó¶Ð�Ë�Õ-Ì�ÍrË¶É�Ü|É�Ì�ÍrÝCÔkÓ�ÕÖÉ$ÕÖËxÓ¶ÕÖÉ
òCÍrÉ�É�Ê&æ÷�Í�íOÌlÊ|ÓÍ�Ò�ÕÖË ÍrÐ�ËÍkÔ+Ïrá¶Ý úyÍrÐcÌ�Û�á¶ËíOÌxÓÍ�Ò�ò�ÍrÉ�É�á¶ËÎJ×�ÍrÉ�ÌxÝaÐcÌ�ÓÍrÝ òCÍrÉ�É�Ê&æ÷�Í�íOÌ
è&Í�Ò�æ�á¶Ë¶ÓÍrËÍkÔ¶ß�á¶å�Ð�É�É�Í�ÎÖÍræ¶á¶Ë¶ÓÍrË=Ð�É�Ìrî`ü¸Ð�Ë¶ãÍrÐcÌ�É�èÖÍríÚÌ�Ê&Ò�Í2Ë�yÑ ÔxyÒ á¶Ë¶ÓÙyÓ î

°9Ú�h `jibk�f ïLÕÖÉT°-à4ð�Ð�å�Ó:ÍrËÚÌ�ã�éÖåcÌ5×¨ø|Ò�÷�ÍrÓÍrËJðhÐ�å�ÓÛ�á¶ËíÚÌTÓÐcÍò^�æ÷�Í�íOÌ�Û�ã¶ÕÖÉ�Í�°CÊ|ÓÍ�Ò¯ Ó|Í2É6ÕÖá×/Ó|Í2Ë
ÏráÎ&ÍrãöÖÒ�ÐcÎ&ÍrËò^�æ¶÷�Í�íOÌ�Û�á¶ËíÚÌGÛ¶Ò�Ê&÷tÐcÏrÐcÍ�Ò�Ì�Í2ËCÙkÌ�Ò�ÍrÐc×�ÍrË¶Érî



V ( Æ º)(-, Û

Ü ÀOZCÁXÀo½�¿�Ç-(-, À�(

ÝßÞ�à áÉâ�ã>ä=åGæ�äèçéä=êGæ�ä=ësësâ�ìQã
ï�ÐcÍ>�/Í�Ò�åcÍrÐcÌ�á¶ËÎ·ÓÍ�Ò{å�Ð�ËÍ2ÕYÒ�ÍrËÙ.+Í�Î&Ò�ÍrÉ�É�ÐcÊkË:Ñ/ÐcÒ�ÓXÔ�Ð�ãÒ�ÍrÒTE�øÌ�Ï2å�Ð~â�ãíÖÍ2ÐcÌ!ÑhÍ�Î&ÍrËXÔ`ã¶ÐcÍ�Ò{ÕYá¶É�×¨ø¶ãÒ�å�Ð~â�ã
Í�Ò�å~éÖá|Ì�Í�Ò�Ìrî
ïLÐcÍ�ñ�á¶Ë|íOÌ�ÐcÊkË

¼�íj»�î3ïÍð�»Tñ�ò ª@ðLî K �
É�Êkå�åçÕÖË=Í2Ð�Ë|Í2Ë�ïLÕYÌ�Í2ËÉ�Õ-Ì�Ï!ÝaÐcÌ/ÓÍrË?ó:á¶Ë�Õ-æ�ã�éÖËÎ&ÐcÎ&ÍrË�ü¸åcÍrÝ{ÍrËÚÌ�ÍrË�»¢º�á¶ËÓ;Ó|Í2Ë;ÕYæ¶ã�éÖËÎkÐcÎÖÍ2ËCü¸åcÍ1à
Ý{ÍrËÚÌ�Í2Ë6¼9º(Ë�Õ&â�ã=ÓÍ�Ò�òCÍ�Ì�ãÊOÓÍ�ÓÍ�Ò+í|åcÍrÐ�Ë¶É�Ì�ÍrË=ñÍ2ãåcÍrÒ¦ôOá�ÕÖÓ|Ò�ÕYÌ�Í�ÕÖËÎ&Í�Û¥ÕÖÉ�É�Ì+Ñ�Í�Ò�ÓÍrËXî
ïLÐcÍ�ôOá�ÕÖÓ|Ò�ÕYÌ�Ð�É�â�ãÍ�ñÍrã¶åcÍ�Ò�É�á¶ÝaÝ{Í�õ!ÓÍ�Ò/õ�ËÛ¥ÕÖÉ�É�á¶ËÎ�å~ÕÖáÌ�ÍrÌ+Ó�ÕÖËËYÊ

õGï ö÷ º�ø �
íb¼9ºeùúð�»%º�ùOò�î � ª@ðLî�ô��

ïLÕÖÉ�ú�ÐcÍrå�ÓÍ�ÒD.GÍ�Î&Ò�ÍrÉ�É�ÐcÊkËÉ�Ò�Í2âëãËOá¶ËÎ>Ð�É�Ì¸ÍrÐ�ËTó:Í�Ò�Ì�Í�Û¥Õ&ÕYÒ#í�ðmû�ò�î]ÏráaæyÍrÉ�Ì�Ð�Ý{Ý{ÍrË{×¨øÒ8Ó¶ÐcÍ#õ�ÝaÐ�Ë¶Ð�ÝaÕÖå
Ñ/ÐcÒ�ÓXî
ï�ÕYÉ{ò�Ð�Ë¶Ð�Ý6á¶Ý è&ÊkËúõ�æyÍrÉ�Ì�Ð�Ý{Ý5Ì6Ý�ÕÖË�øæyÍ�Ò{ÓÐcÍ�E/á¶å�å�É�Ì�Írå�åcÍrË�Ó|ÍrÒ6Û¥ÕYÒ�Ì�ÐcÍrå�åcÍrË:õ�æ�åcÍrÐcÌ�áËÎ&ÍrË

è&ÊkË>õ!Ë�Õ&â�ã?ð�á¶Ë¶ÓFòÔÊ
ü õ
ü ð ï ù�ý�þÉö÷ º�ø �

»%ºeþ�íb¼9º�ùÙð�»¢ºeùÙò�î ª@ðLîËÈ��
ü õ
ü ò ï ù�ý�þ ö÷ º�ø �

¼9ºeùúð�»¢ºeùÙò ª@ðLîÿH5�

ïLÕÖÉ�É�Ó¶ÐcÍ¸E/á¶å�å�É�Ì�Írå�åcÍrË;èÖÊkËOª@ðLîËÈ���á¶ËÓ�ª�ðLîÿH5��ÕYá�â�ã·Ì�Õ-Ì�É�é&â�ã¶å�Ð~â�ã;Ð�Ë·ÍrÐ�ËÍrÝ ò�Ð�Ë¶Ð�Ý6á¶Ý è&ÊkËOª@ðLî�ô��
å�ÐcÍ�Î&ÍrË�Ñ/ÐcÒ�Ó�Ê�8yÍ2ËÉ�Ð~â�ãÚÌ�å�Ð~â�ãXÔÚÑhÍrË¶Ë=Ý�ÕÖË�Ó¶ÐcÍ>Ï�Ñ�ÍrÐcÌ�Í2Ëxõ�æ�åcÍrÐcÌ�á¶ËÎ&ÍrËxæyÍ�Ì�Ò�Õ&â�ãÚÌ�Í�ÌMÊ

ü õ
ü ð ï ý�þ ö÷ º�ø �

» �º � ý ª@ðLî����
ü õ
ü ò ï ý9ó � ý ª@ðLî����

K 
��



K 
�� �P#!#�PTS��«��!#��ÏA�p������$UP2S=��P
ï�áÒ�â�ãlËOá¶å�å�É�Í�Ì�Ï�Ì�Í2Ëaè&ÊkË ª�ðLîËÈ��`á¶Ë¶Ó ª@ðLîÿH5��ÍrÒ�ã�éÖåcÌ�Ý�ÕYËlÍrÐ�Ë^IXÐ�ËÍ2ÕYÒ�ÍrÉ 0 åcÍrÐ~â�ãOá¶Ë|ÎkÉ�É�ÜOÉ�Ì�ÍrÝÞÐ�Ë6ð

á¶Ë¶ÓFò�ÔÓÍrÉ�É�ÍrË?I�ökÉ�á¶Ë|Î�Ó�ÕÖÉ+Î&ÍrÉ�á�â�ãÚÌ�Í�ò�Ð�Ë¶Ð�Ý6áÝNÓ�ÕYÒ�É�Ì�Í2å�åcÌ�Ê

ð�þÉö÷ º�ø �
» �º ñOò�þ�ö÷ º�ø �

»%ºéï ö÷ º�ø �
»%º�þ�¼9º ª@ðLî Ì �

ðGþ ö÷ º�ø �
»%º%ñúóYò ï ö÷ º�ø �

¼9º ª@ðLî����
ï�ÐcÍQI�ökÉ�á¶ËÎaå~ÕÖáÌ�Í�ÌMÊ

ð ï ó>þ ÷ »¢º�þ�¼9ºeù ÷ »%º�þ ÷ ¼9º
ó>þ ÷ » �º ù
	 ÷ »%º�� � ª@ðLî 	 �

ò:ï ÿ
ó 	 ÷ ¼9º�ùÙðQþ ÷ »¢º � ª@ð�î K 
��

ï�ÍrÒA©GæyÍ�Ò�É�Ð~â�ãÚÌ�å�Ð~â�ãíÖÍ2ÐcÌ�ã�ÕÖåcæyÍ�ÒGÉ�Ð�ËÓ=Ó¶ÐcÍ 0 Ò�ÍrËÏ�ÍrË=ÓÍ�ÒLÙOáÝaÝ{ÍrËxÑ�Í�Î&Î&Írå~ÕÖÉ�É�ÍrËXî

ÝßÞ� Ý ä��>ê��>ã�êQë���â���� �>ä=ë��Íâ�ã��xä���ë���å����pä=ë�! #"$ &% ')(+*-,/.10/24365�(879�:5�,1;-,1./;
ïLÕÖÉaðhÍráÎ&á¶ËÎkÉ�æ�Ð�å�ÓJÓÍrÉaü¸Ð�ËÏ�Írå�É�Û¥ÕÖåcÌ�Í2É!Ñ/ÐcÒ�ÓEÓ¶á|Ò�â�ãEÓ¶ÐcÍ?©GæyÍ�Ò�å~ÕYÎ&Í�Ò�á¶ËÎ�èÖÊkËEá¶Ë|Í2ËÓ¶å�Ð~â�ãEèOÐcÍ2åcÍrË
ü¸åcÍrÝ{ÍrËÚÌ�ÕYÒ�ÑhÍ2å�åcÍrËXÔ�ÕÖá¶ÉTá¶ËÍrË¶Ó¶å�Ð~â�ãDÉ�â�ã¶Ý�ÕYåcÍ2ËoÙkÛ¥ÕÖåcÌ�ÍrËXÔ¸Ó¶ÐcÍ�á¶ËÍrË¶Ó¶å�Ð~â�ãEË�ÕÖãEÏrá¶É�ÕÖÝaÝ{ÍrËEå�ÐcÍ�Î&ÍrË
á¶Ë¶ÓEÉ�Ð~â�ãJÐ�ËÎ&ÍrÉ�ÕÖÝ5Ì6ÏráÒaðhÒ�ÍrÐcÌ�Í�< É�á¶Ý{ÝaÐcÍ�Ò�ÍrËXÔ�æ¥Í2É�â�ãÒ�ÐcÍræ¥Í2Ë�î�ïLÐcÍ�õ�Ý{Û�å�ÐcÌ�á¶ÓÍ�= ÕYá×/ÍrÐ�ËÍrÝ
á¶ËÍrË¶Óå�Ð~âëã�Ñ�ÍrÐcÌ$ÍrËÚÌ�×�ÍrÒ�ËÚÌ�ÍrËCÙ|â�ã¶ÐcÒ�ÝNå~ÕÖáÌ�ÍrÌ$Ó�ÕÖË¶Ë=Ð�Ëxõ�æ�ã¶éÖËÎkÐcÎ&íÖÍ2ÐcÌ�è&Ê&ÝNõ�á¶É�×�ÕÖå�å�É�Ñ/Ð�Ë|í&Írå?>:á¶Ë¶Ó
ÓÍ�Ò+ó9Írå�åcÍrË¶å~éÖËÎ&ÍA@sÊ

=2íB>"î3ïDC�EGFIH4J <@ CKEGF >MLJ <@ C�EGF > ª@ð�î K�K �

ï�ÐcÍ2É�ÍrË·ñ¥ÕÖå�å(æyÍ�ÏrÍrÐ~â�ã¶ËÍ�ÌLÝ�ÕÖË�ÕYá�â�ãQÕÖå�É�Ne�¦�C�PO%�¢¡ ������Q#R#����¥£�POR¥&î�ï�ÐcÍrÉ�Í6õ�á¶É�É�ÕYÎ&ÍTÐ�É�Ì�÷�ÍrÓÊâ�ã·ËOáÒ
ÏráÌ�Ò�Í�8�ÍrË¶ÓXÔ|Ñ�ÍrË¶Ë�Ó¶ÐcÍ>ÍrÐ�Ë×�ÕÖå�åcÍrË¶Ó|ÍLó9Írå�åcÍ�Î&ÍrË�ÕÖá�É�Í2Ë|íOÒ�Í2â�ãÚÌ/ÕÖá×]ÓÍrË;ÙÚÛ¥ÕÖåcÌ+Ì�Ò�Ð�8yÌ2î

�! #"$ S" T U&./V-5XW&*-Y10/Z-.1;[U&;-5�')(+*4,/./012-365�(\7]�^5�,/;4,/.1;
ù^ËQÍrÐ�ËÍ�ÒQ1`Ò�Ê&÷�Í�íOÌ�ÐcÊkË¶É�ÕÖËÊÖÒ�Ó¶ËOáËÎ�ÑGÐcÍ�É�ÐcÍ{Ð�ËQÍrÐ�ËÍrÝ ï�Ð~ÕYÛ¶Ò�Ê&÷�Í�íOÌ�Ê&Ò�èÖÍrÒ�Ñ�ÍrË¶ÓÍ�Ì�ÑGÐcÒ�ÓQÐ�É�Ì$÷�ÍrÓÊâ�ã
í&ÍrÐ�ËÍ�Û¥ÕYÒ�ÕÖåcÍrå�åcÍ;ðhÍråcÍrá�â�ãÚÌ�á¶Ë|ÎJÓ|Í2É 0 ÐcÌ�Ì�Í�Ò�ÉlÝ{ö&Î&å�Ð~âëã�î ï�Í�Ò=ÙÚÌ�Ò�ÕÖã¶åcÍrËÎÚÕÖË|ÎJÓ¶áÒ�âëã Ó�ÕÖÉxï�Ð~Õ:Ð�É�Ì
í&ÊkËkè&Í�Ò�Î&ÍrËÚÌrî]ï�Í�Òhü`Ð�Ë×�ÕÖå�å�É�Ñ/Ð�ËíÖÍ2å+_;ÓÍrÉDIXÐ~â�ãÚÌ�ÍrÉ¸Ð�É�Ì¸É�ÊkÝaÐcÌ¸áËÎkåcÍrÐ~â�ãaËÚá¶å�åzî¬ïLÕÖÉ¸×¨ø¶ã|Ò�Ì8Ó¶ÕYÏráXÔkÓ�ÕÖÉ�É
Ó¶ÐcÍ�ó:Í�Îkå~éYËÎ&ÍrËOá¶ËÚÌ�Í�Ò�É�â�ã¶ÐcÍrÓ�Ó|ÍrÒ/1�ÕYÒ�Ì�Ð~ÕÖåcÑhÍrå�åcÍ2ËaË¶Ð~â�ãÚÌ+ËÚáÒ/ÕYá×(ÓÍ�Ò/ÕÖáÉ�×�ÕYå�åcÍ2ËÓÍrËCÙÚÍrÐcÌ�ÍÚÔOÉ�ÊkË¶ÓÍ�Ò�Ë
ÕÖá�â�ã=ÕÖá×¬Ó|ÍrÒ+ÍrÐ�Ë×�ÕÖå�åcÍrË¶ÓÍrËCÙÚÍrÐcÌ�Í�æyÍ�Ò�Í2â�ã¶ËÍ�Ì+Ñ�Í�Ò�ÓÍrË=Ý6á¶É�Érî



�«��`%�a�Á�Q$xS$UP2SA�P�Á���sNµN«�x�^����Pcbe���U�5�e��Y���x� K 
 Ì

∆l1

D

l
∆l2(x,β')

α

α

β

P(l,α)

∆l2(x,β)
β

β'
Blende

d6egfihBj6klkgd6fimidonpd�kqkgd6fihBrSstfiu

Schirm

v$w\w\xqy�z+{8|~}��[�l�8�~�����B� �9�����i���8������� �������l�������i�����9�������������9���/�i���8�����6��� �� t�i� ���9���������G�6¡�¢i�9�9���1�i���£�¢t���¤����¥����g�&¡�¢9� ���9�i���i���¦�9���4£§�t�¨�©� �9� ªX����� ����«)¬����9������l���¦®������+� �#�[�§� �°¯����9�G�§�i�9���A��±9�����������A²�¡�¢9��������©ª$«��������´³9� ¡�¢��µ�������� �)���·¶��������§��� ¡�¢����)�]���l�i�K�#������ �K¸+���¹���i���G���)®�������¸~��±9�����������)��������� ¡�¢����°¯�����¤�i���º«[»����?�¼���i½������9���¾�������¿�i��� �����9���/������� �´� �#�[Ào¸\�9���¾�9���¾�9���¤�¿�i��� �����9���´Áo«Â»�����Ã+�]�9�l�§���t�Ä����9�9�g�K t�B�9������ �K�t�Å���/�9���ÇÆ¦� �S��)�i�K�[²P t�i� ��K�Ä«
ïLÐcÍ�Î&Í�ÊkÝ{Í�Ì�Ò�Ð�É�âëã|Í2Ë�úyá¶É�ÕÖÝaÝ{ÍrË¶ã�éYËÎ&Í�É�Ð�Ë¶Ó:Ð�Ë�õ/æ¶æçî]ðLî K Ó�Õ-Ò�Î&ÍrÉ�Ì�Írå�åcÌ2î�ñ]øÒ!Í2Ð�Ë|Í2ËEÙ|â�ã¶ÐcÒ�Ý

Ê|ÓÍ�Ò!ÍrÐ�ËÍ^IXÐ~â�ãÚÌ�ôÚáÍrå�åcÍ�Ð�Ë9ÍrË¶Ó¶å�Ð~â�ãÍ�Ò5ü`ËÚÌ�×�Í�Ò�ËÚá¶ËÎ�è&ÊkÝ ÙÚÛ�ÕÖåcÌ5Ð�É�Ì5Ó¶ÐcÍaó:Í�Îkå~éYËÎ&ÍrË¶Ó¶Ð�8yÍ�Ò�ÍrËÏ�ÓÍ�Ò
1�ÕYÒ�Ì�Ð~ÕÖåcÑhÍrå�åcÍ2Ë�Î&Í�Î&Í�æyÍrË�Ó¶áÒ�â�ãYÊÈÄÉ íB>Dû »�î ï »;þ C�EGFËÊ¿Ì]ÍKÎ�Ï6Ì~F 	 » Ð ñ ÏKÌ~F > �ÒÑï »;þRíb»Tñ

Ð
þ Ï6Ì~F >"îÓ Ð

� ñÍíj»Tñ
Ð
þ Ï6Ì]F >"î � ª@ð�î K ô��

ñ]øÒ
Ð�Ô Õ

Í�Ò�ã¶éÖåcÌGÝaÕÖË=Ó¶ÐcÍ�æyÍ�íÖÕYË¶ËÚÌ�ÍQI�ökÉ�á¶ËÎ{×¨øÒ+ÍrÐ�ËÍrË=á¶ËÍrË¶Ó¶å�Ð~â�ãxÍrËÚÌ�×�Í�Ò�ËÚÌ�ÍrË�ÙOâëãÐcÒ�Ý?ÊÈ�Ö íS_Dû »�î�ïØ× EGÙÉqÚ�Ö ÈÄÉ íS_Dû »�î�ï »;þ C�EGF _ ª@ð�î K È��
ï�ÐcÍ+Î&ÍrÉ�ÕYÝaÝ5Ì�Íhó:Í�Îkå~éÖË|Î&ÍrË¶Ó¶Ð�8yÍrÒ�ÍrËÏ°Û É ×¨øÒ`ÍrÐ�Ë×�ÕYå�åcÍ2ËÓÍ+á¶Ë¶ÓaÕÖá¶É�×�ÕÖå�åcÍrË¶ÓÍ�ó:Írå�åcÍ+Ð�É�Ì¸Ð�Ý ñ¥ÕÖå�å|è&ÊkË_ÝÜï ý1Þp>ÝÜï ý{Ó¶á|Ò�â�ã=Ó¶ÐcÍ5ÙOá¶ÝaÝ{Í�ÓÍ�Ò+ÍrÐ�ËÏ�Írå�ËÍrË�ó:Í�ÎkÓ¶Ð�8yÍ�Ò�ÍrËÏ�ÍrËxÎ&Í�Î&Í�æyÍrËYÊÛ É íS_Dûß>Dû »�î�ï È�É í ù/_Dû »�îYñ È�É íB>Dû »�î ª@ð�î K HR�
ïLÕÖÉ�Ë|ÍrÎkÕYÌ�Ðcè&Í5ì`Ê&Ò�Ï�Í2Ð~â�ãÍrË;Ð�É�Ì�Ëö&Ì�ÐcÎ�á¶ÝjÓ¶ÐcÍ6è&Í�Ò�É�â�ã¶ÐcÍrÓÍrËÍrË�ß/ÊOÊ&Ò�Ó¶Ð�Ë�ÕYÌ�ÍrË¶É�Ü|É�Ì�ÍrÝ{Í6ÓÍ�Ò�æ¥Í2Ð�Ó|Í2Ë
ó Ð�Ëí&Írå�Ð�ËxÍrÐ�Ë�Î&ÍrÝ{ÍrÐ�Ë¶É�ÕÖÝTÍ2ÉhÏ2á�4çÒ�ÕÖË¶É�×�Ê&Ò�ÝaÐcÍ�Ò�ÍrËXî
ïLÐcÍ�í&ÊkÝ{Û¶åcÍ�gOÍ>õ�Ý{Û�å�ÐcÌ�á¶ÓÍ�à4á!ÓÍ�Ò#1�Õ-Ò�Ì�Ð~ÕYåcÑ�Írå�åcÍrË�ã¶éÖËÎ&Ì+è&ÊkË�ÓÍ�Ò+ó9Í�ÎkÓ¶Ð�8yÍrÒ�ÍrËÏ�Û É ÕYæsÊà4áRíS_Dûß>Dû Ð û »�î�ï�â ºlã¾äGåqæ~ç è]ç éÄê ï�â º¨ëSälå � æ�ç é�ê þ9â º¨ëSälå�è~ç é�ê ª@ð�î K ���



K 
�� �P#!#�PTS��«��!#��ÏA�p������$UP2S=��P
ò�ÐcÌAì�ïîí ù5ÿÖî�ï�ÐcÍ�ñÍ2å�Ó¶ÕÖÝ{Û�å�ÐcÌ�á¶ÓÍ�àwí�_Dû©>�î>ÕÖá×+Ó|Í2Ý Ù|â�ã¶ÐcÒ�Ý Ð�É�Ì!Ó¶ÕÖË¶Ë:Ó¶áÒ�âëã9Ó�ÕÖÉ5ù^ËÚÌ�Í�Î&Ò�ÕÖå
ÕÖå�åcÍ�Ò/1�Õ-Ò�Ì�Ð~ÕYåcÑ�Írå�åcÍrË�ø|æyÍ�Ò�ÓÐcÍ!ð�åcÍrË¶ÓÍrËÚæÒ�ÍrÐcÌ�Í�Î&Í�Î&Í�æyÍrËYÊàwí�_Dû©>�û Ð î�ïðïòñXó �

� ñXó � à-áRí�_Dû©>�û
Ð
û »eîQÓ@» ª@ð�î K ���

ñ]øÒ
Ð�Ô Õ

æyÍrÉ�ÐcÌ�Ï�ÌGÓ¶ÐcÍrÉ�ÍrÉ/ù^ËÚÌ�Í�Î&Ò�ÕÖå�Í2Ð�Ë|Í>Î&ÍrÉ�â�ã¶åcÊkÉ�É�Í2Ë|ÍGI�ökÉ�á¶ËÎ@Êàwí�_Dû©>�îèï ï ñXó �
� ñXó � â ºqô]ë#õ[å � æ�ç é�ê þ9â ºqô]ë#õ[å�è]ç éÄê Ó%»ï ïòñXó �
� ñXó � â ºqô]é�ö åø÷úùüû§è � ÷úùüû\æ9ê Ó%»

ï ý�þ CKEGF H ÿý þi< þ�ý�þRí CKEGF _ ù C�EGF >"î L< þ�ýÉþRí C�EGF _Fù CKEGF >�î ª@ð�î KÔÌ �

ï�ÐcÍló:Írå�åcÍrË¶å~éÖË|Î&Í�@EÓÍrÉTÝ{ÊkË|Êâ�ãÒ�ÊkÝaÕYÌ�Ð�É�â�ãÍrË9í&Êkã�éYÒ�ÍrËÚÌ�ÍrËúIçÐ~â�ãÚÌ�ÍrÉ5Ø¶ÐcÍ2É�É�ÌTøæ¥ÍrÒþý ï �ÿ� ÍrÐ�ËXîïLÕÖÝaÐcÌ+å~ÕÖáÌ�Í�Ì+Ó¶ÐcÍQI�ökÉ�á¶ËÎmÊ

àwí�_Dû©>�î�ïð@¸þ CKEGF H < J@ þRí CKEGF _ ù C�EGF >�î L< J þRí C�EGF _ ù CKEGF >"î ª@ð�î K ���
ñ]øÒ1_Bï ý{Ð�É�ÌGÓ¶ÐcÍrÉ+Ê�8yÍrË¶É�Ð~âëãkÌ�å�Ð~â�ãxÐ�Ó|Í2ËkÌ�Ð�É�â�ãxÝaÐcÌQª@ðLî K�K ��Ê=2íB>"î��ðàwí�ý%ûß>"î ª@ð�î K�	 �
ì`ÊkË ù^ËÚÌ�ÍrÒ�ÍrÉ�É�Í·É�Ð�Ë¶Ó ÕÖá�â�ã Ó¶ÐcÍ�1]ÊkÉ�ÐcÌ�ÐcÊkË|Í2ËoÓÍ�Ò�ù^ËÚÌ�Í2ËÉ�ÐcÌ�éYÌ�É�Ý�ÕÔgÐ�Ý�ÕQÓÍrÉxðhÍráÎká¶ËÎ&É�æ¶Ð�å�ÓÍrÉ2î

ïLÕYÏrá�æ¥Í2Ë|ö&Ì�ÐcÎ&ÌGÝaÕÖË=Ó¶ÐcÍ�ò·Õ9g|Ð�Ý�Õ6ÓÍ�Ò C�EGF�Î íj»eî�ï C�EGF »��9»�ñ�á¶Ë|íOÌ�ÐcÊkË Ê»����
	�ï��Ô»� »>ï Ï6Ì~F »�� ª@ð�î[ô£
��
ï�ÐcÍ!ò;Õ9gÐ�Ý�Õ5è&Ê&ËÉª@ðLî K ���hÉ�Ð�Ë¶Ó=ÕÖå�É�ÊaÓ¶áÒ�â�ã=ÓÍrË=õ�áÉ�Ó|Ò�á�â�í< J@ þRí C�EGF _ ù C�EGF >"î�ï Ï6Ì]F H < J@ þRí C�EGF _ ù C�EGF >�î L ª@ð�î[ô K �
ÓÍ�Â�Ë¶ÐcÍ�Ò�Ì2î



V ( Æ�� (-, �

� ��� Æ (��çÈ � Æ � ' ��� � (

ï�ÐcÍ2É�Í�ß>ÕYÛ�ÐcÌ�Í2åÍrËÚÌ�ã¶éÖåcÌ¸ÍrÐ�Ë¶ÐcÎ&ÍA4çÍ2âëãË¶Ð�É�âëã|Í�ïLÕYÌ�Í2Ë�ÔÚÓÐcÍ/Ï�Ñ$ÕYÒ8Ë¶Ð~â�ãÚÌ¸Ïrá¶Ý ì`Í�Ò�É�Ì�éÖËÓ¶Ë¶Ð�É¸æyÍrÐcÌ�Ò�ÕYÎ&ÍrËXÔ
ÕYæyÍ�Ò+ÏráÒ+æyÍrÉ�É�Í�Ò�ÍrË?E�Õ&â�ãÚè&Êkå�åcÏrÐcÍrãÚæ¥Õ-Ò�í&ÍrÐcÌhÓÍ�Ò�ü`Ò�Î&Í�æ�Ë¶Ð�É�É�Í>ã¶ÐcÍ�Ò�ÕÖá×�ÎÖÍr×¨øãÒ�Ì+É�Ð�Ë¶ÓXî

� Þ�à � äÁæ�� ì �>å � �"!$#3à&%wà&%(' �)� ��*,+¸ä=ã�ësìGæ�ë
-/.10�24365 K 
 K 
87:9<;>=�.?9<@BAKOm������� �BO���QDC5�¦�]OFEb������QHGIGKJ¦QML ��OFE�¡C�ON�-P9Q.SRT.?;>.1@FU<9WVYXZ.1@ -6[\=>.?@ ]Z.1;�^_.1@F;>`80a;
R&bc0d]Z.1@e]c.?f�-4[g=a.1@_hiUW[\=>=wª
jS[k;>=afl[k@e2&`c]i[\m 0 `nfpoq[\@_r K1s8s8snt .1@_=d@Z`8fufp.1@�Nv3/hFhi9<U<]ZbF@Zw 0 N K
x .19Qw8=p]c.?@zy{.10aUW[kbZ|/]Z.D0^ÃPbi[k@n=a.1@Z.D} x 9Q.1@ x ]Z.1;v^_.1@F;>`80d;p9<f~;a9WVHXn=ahq[\0>.1@�^_o�.Dm�=>0Y[kUQhq.10>.19WVHX,Nz-69Q.
fl[9gc9<fl[kUQ.QÃPbi[k@n=a.1@i[kbF;>h�.1bZ=>.(h�.D=>0Y�\w8=AÈ Ì8� N

400 500 600 700 800 900
λ [nm]

0.00

0.10

0.20

0.30

0.40

q

v$w\w\xqy�z+{8|~}��Â�g�8� »o� �´�l��� �Ä�©� ¥��A�8�) O�P���§��� ¡�¢9½���� ���´�9�K�°Ã+�~�]�i½¦Ã ¯[¬��H�8�H�§Æ����X»��S²������¤�9�g�����ò��� ¡�¢Ä�
��t���l���´²P i��½K�©�G�9���i���l��� ¡�¢�«Â»o� �¦Æ´�Y�]���$�i� �&�Â�t�i������t�i�����i������/�i���©�<���t�{�?��� «

K1�ks



K�K1� � PP� � PTS��I�e���/����P/���,���/�zN � ����P



� � � � Z � �¢¡ Z

£B¤�¥�¦q§8¨>£B©nª«©i¬i¯®q°�±²¥e³v®�´µ®�¶¸·�¹�·�¹�· ª K1s�ÌRK�t N\-69Q0>.�Vº={U<9<@c.�[g0�4K0Y[k@Z;a|»`k0dfl[\=a9Q`n@¸|»0>`nf¼Vº`nf¾½
oq[\0Y[g=a`80SVº`�`80a]F9<@i[\=>.1;{9<@_=a`4`8hF¿À.?Vº=�;>oq[8Vº./Vº`�`k0d]F9<@i[g=a.1;{9<@uVDUQ`8;a.I0d[k@Zw8.IoiXZ`8=>`8w80d[kfufp.D=a0>rnNk5Á@
Â LFÃÄLqÅC§# %¡gE��~�5§ ¡]OÆG���¡gE���Q
Ç=�]OR¥R�PÃD�¢¡£�¤¡�¥£�¦�C§2§w���j�HÅkN

£B¤�¹,·�ÈK·�Ép¬�Ê²®i°²±�¥ÌËÍ®�Î{Ï�¹�Ð?ÑK±�¦q¹ ª KDs8s�Ì8t N8Ò�bZ0S[\bZ=a`nfu[\=d9<;dVYXZ.1@Bfp`c]c.?U<UQRÓ[kXFU�h�.19F]c.10{m\[kU<9Ô½
hF0d9Q.D0dbZ@Zw Õ8`n@ 0}0 -&½Mm\[kfp.D0Y[\;?Nk5Á@lj&N�1�[kbFU<bF;{bF@F]lÖ×Nn7zNgØz[\XFU ª«Ù&0a;awiN tSÚ ��E����������YÛ���O�O@�POR¥
Ü8ÝnÝFÞ1ß 5Á@Z|»`80afl[\=a9Qm¾3/m�=abZ.1U<U ß Ùà.?9<]c.?UQhq.10>w ß ^�N K H ÌDáeK ���ZNk-/.1bZ=d;dVYXZ./3&0ah�.19Q=d;>w8.1fp.19<@F;dVYXi[\|»=�|ãâZ0
7äbF;>=>.10>.D0am8.1@F@�bZ@ZwFª
-à3 0 7 t Êq^noF0d9<@Zwk.10>Õ8.D0dUW[\wiN K1s NZ-&3 0 7å½�^nrcfpo�`n;a9<bFfçæT0d[kbF@F;dVYX_RT.?9QwiN

£BÈ²§_¦�¹�Ð_¬{èu®é¨Yê�® ª
Ùà0d;>wqN t ª K1s8s8sZß E&`gÕ�N t N¾RÁ�b���\ë£�����C�������b�j�POR¥�ì ÝnÝ_í NY¡C�YE����%��OFî{ïÂOm�«ð"���ºÛ����qOFî Â O Q
ðx��Oe����O ß ^P;>=¦ÂFU<]Z.D0d@ ß 0 .D0dfl[\@_rnN%4K.?VYXF@F9<;dVYXZ.(3&mk[\]Z.1fu9Q. j�;a;aU<9<@Zw8.1@�N

ñ ¦�¹�ò�É6·�±�±T¬TóI®ã¬ÓôB®TÊ�õ�È�ö�÷F¦q¹ø°�±²¥ ³l®Sùúªã¦q¥�¹�ªãò ª K1s�Ì � t NY�p���������@��� �����¸ï�û� @�����~§w��Om�¤�£�¨Q
 m�_ÅgE��üÛ íúý  e�j�üÛ�ª Ì N¯3PbZþKN tºß æT]�N@ÈFNFæT.D0dU<9<@YÊ�]Z. 0 0dbcr�=a.D0?N

ñ ¹K¦q°²õ,ÿ�ÉP·�±�±T¬ ñ ® ª K1s8s È t N�RÁ�b���\ë£���¦�C�������b�j�POR¥��POe�¡� e�j�üE����%� Ú �����������\O@�üÛ��BOF�������BOe�C��E��j���¨���¨Q
� ��O ÃD�¦�1û£�üEºNFÖF0d[k@ x 9<;�½My{.D0dUW[\w 0 fúhqÙ ß 7äâZ@iVYXZ.1@�N

ñ ¹K¦q°²õ,ÿ�ÉP·�±�±T¬ ñ ®»¬��(®(¶p§8·²·�Ð °²±�¥ÍÎ/® ³(·�§_¤�·�°²¦q¹ ª K1sks � t N�1{0d� x 9<;d9Q`8@F;�½ 2 [\U<9QhF0d9Q.D0dbZ@ZwÕ8`n@ =>`8o�`nfp.D=>0d9<;dVYXZ.1@ÙÈ8-/½�^n.?@Z;a`k0a.1@�N�5Á@ Ø N�Øz[\9<]Z.1U<9WVHX ß Ù¸N{Ù&âZw8.1U ß ÙúN�^/o�`gRT.D0 ß ÙúN34I9Ô½
x 9W[\@F9 ß .úN{Ø [kU<UQ.1@F;>=a.19<@ bF@F]�Ø NIÒ�9<@_=aX ª«Ù&0d;>wqN t � Â LFïSÇ+�BO�Ns¡C�YE������POR¥É�POe� Cm�����\O@�üÛ í
�@¡C���j����¥R�2���HE Ü��
	 AKOm�����ÄOe�£�j��¡]Oe�£� ��O��2¡]OR¥£���HEYE��HE��Y�gE���� Ý�kß ^�N ��� KHá ���~�FNi^_oF0a9<@Zw8.D0/æT.D0dU<9<@ ß
Ù&.19<]Z.1UQh�.D0awqN

ñ ¹���õ�ÿ�ÈK·K°�Ð_¬,Î/®q£ ® ª K1sks8�_t N_J C����s�aû£�üÛ£¡]O í N�� ��Q��A�ºë ß æ×]�N§�FN8Ö×N 3¸N_æT0>`ZVdmcXi[kbF; ß 7 [k@Z@FXZ.19<f
bF@F] -/.?bc=d;dVYXZ.D0A4²[k;dVHXc.?@nhibiVYX_Õ8.D0dUW[gwp7äâZ@iVYXZ.1@�N

ô/·�¦qÐ1·�¹{¬��p®�°�±²¥~´µ®¢´ ª«õ,ÈK·�¦q§_ª«Ð ª K1s8s�Ìkt N6y{.D0a|«[kXZ0>.1@ x bZ0 j�0am8.1@F@�bZ@Zw =a.�gc=YVº`c]Z9Q.10>=a.D07 .1;a;afl[\0amk.?@,N��"���b�ãE��������ÿ����� 	 Ã��¢¡£�¤¡�¥£�¦�C§2§w���j���¨�^�POe�INs���ÄO����HÛÔ�POe�C�POR¥����,Ã[N�� ��
�\ß=K � ��á
K � Ì N

ô/·�¹K¹! K¬#"(® ª K1s ��� t NZ5Á@Z;a=d[kU<UW[\=a9Q`n@ .D=àbZ=a9<U<9<;d[\=d9Q`n@v]Fb¢VO`8fpoq[\0d[\=a.1bZ0ÓoFXZ`8=a`%$?UQ.?Vº=a0a9 ô�bZ.6.D=à9<@_=>.D0>½
|&$10>.1@_=d9Q.1U�]Fb¯hibZ0a.?[kb¯9<@_=a.D0d@F[\=d9Q`n@F[kU�]Z.1;Io�`n9<]Z;à.D=àfp.1;dbc0a.1;1N Ú ���j�¦¡£��¡�¥£����� � ª K�tºß K È á(' ÈFN

ô6¹�¦F·iÑ�ÈS¬�¶�® ª KDs ��� t N 0 `nfpoq[g0d9<;>`n@¾`8|�oiXi[k;>.O½Áfp.?[k;abZ0a.1fp.1@_=S[\UQw8`80d9Q=aXFfu;1N�Lm�5�b�����������¢�C�¦����������Q
�*)��£�j��¡]OB�]Oe�;���HE��j�BOR¥ ��+-,\ß�K1s�á(' �ZN

jS[k;>=afl[k@ 2&`c]F[\m 0 `nf¾oq[k@_r ª K1s8sksFß/. m�=?N t N0� Â A6Q Ü�,nÜ�, L �����¨�HE Ú �¨¥��� ��QûR���ÓAKOm������� �BO�� GÓG�J
A�§;��¥R�¾L ��OFE�¡C� QàÃA���b��¡C��§¸�]Oe���¾L� @�����21D���£�j��¡]O ª Ì N 3PbcþKN t N!3à`cVHXc.?;>=>.10 ß!4 .DR65�`k0am ß!7 ^�3�Ê
jS[k;>=dfl[\@å2&`c]F[\m 0 `nfpoi[k@_rnN

898�8



898:' ; �O�²��Ï � �=<?>
@ ¦iª�AÌ§�¦q¹�¬B"DC,°�±�¥��EC�Ê�õ�ÈF��§�©HG 81s8s8snt N_-P.DoF=aXc½M|»0a`8f¾½ ÖF`ZVObF;S|»`k0T=aXZ.47å.?[k;abZ0a.1fp.1@_=S`8|²^�9 x .-P9<;a=>0d9Qhibc=d9Q`n@F;Ó`k|�^�fu[kU<UBI�[\0a=a9WVDUQ.1;1Nc5Á@KJ8�kXF@c. ß ÙP[\b(L8.?Vdm8.D0àbF@F]KMP.19NLnUQ.D0 G 81s8s8s [ tºß 2([\oKN 'ks
^�N�� '�O�á ��P\�FN

@ ¦q¹�Ñ�È�Ðg¦q±S¬&ôQC»¬à³RCTSHC×¶¾±²¦qÐ�¦q¹ °�±�¥ ³UC�VW��ò{¦q§�G 8Ds � s_t N²Ã�X_ÅgE�YüÛ G 8 �FN�3/bZþKN t NKæT.D0dU<9<@!Z
^_oF0a9<@Zw8.D0?N

@ ¹,·�÷,¬�èECã¬²´[C�\F��±]�àÈ²¹{¬�è^CF_¸ª«§_§�É6·�±²±S¬,£`C?a�ª«§�ÿ�¦�¹ °�±²¥µÊ?CbVW��ò�Ñ]G 81sks � t N�3/bZ=a`8fl[g½
=d9<;dVYXZ.4y{.D0df¾.?;a;abF@Zwpw80a`9Lk.10 . hF¿À.Dm�=>. fu9Q=>=a.1U<;×.?9<@c.?;Ifp`8hi9<UQ.1@�3I`8h�`8=>.10a;1NF5Á@ ÙúNcØdck0d@¢bF@F]
3 Nk-P9<U<U<fl[k@F@ G Ùà0d;>wqN tIÜfe�	 N!g�hiX�j-kHEmlon���hipqk Â�r(smt O t�u k Ú t%v YxwykÓLqÅgE s k u kW� Â Ú L9��î��Qg�niw E�n r Q
pqk`�mz ,�	]{ t ë 	y�cÜ�	 J|k}) 	�Ü8ÝnÝ9+ � ß æS.10aU<9<@ Ù&.19<]Z.1UQh�.D0aw 4 .DR~5�`80am ß ^�N '��(8Há('��\� NoMP.1;>.1U<U<;dVHXF[\|»=
|ãâZ0&5Á@Z|»`80dfu[\=d9Qm�Z{^_oF0d9<@cw8.D0?N

@ ¹,·-�I¬²Î�C#G 81s���OFß�8�� Ni7ä�\0 x t NqI{bFU<;>. 0 `�]Z. 0 `nfuf¸bF@F9WVD[\=d9Q`8@F;1N 7 ^n½�I�[g=a.1@_= 'Zß��9O�'Zß ����� N
³(ö�°²Ð�§�¦q¹{¬ @ CUG 81sks8s_t N��IXZ0>.D.D½ -P9<fp.1@F;a9Q`n@i[\U¾^_.1@F;>`80d; ½�I²`8=>.?@n=d9W[kU<;ä[k@F]���9<fu9Q=d[\=d9Q`n@Z;?N&5Á@
J8�kXF@c. ß ÙP[\b(L8.?Vdm8.D0àbF@Z]�MP.19NLnUQ.D0 G 81s8s8s h tºß 2([\o�N 81s ^�N(P ���1á(�k�9� N

³ú¦F·�§�¦
�à¬ @ C��DC×°�±²¥�è^C×¶���±�¥�¦��q°�¥o��G 8Ds8s P ß 7ä�\0 x t N!3&[k]F9Q`8fp.D=a0d9WV 0}0 -ÍVD[kfp.D0d[¢VD[kU<9Ô½hF0d[\=d9Q`n@ [k@F]¯@c`n9<;>.6.1;>=d9<fu[\=d9Q`n@,NFA>ï�ïSï C
n�g]OFE�g�h s Y t OFE t O¯ÃTg s�s kin�O Â O�g�w�ÅgE�YüE�g]O�� Ú g�hip%YBO�k
AKO s kfw&w�YNj-k�O�h�k Ü�� G O_tºß�'��%�1á('���� N

³ ªã¤�ªã±?�×¬6¶HCã¬ ñ C/S¾¹K¦q¤�¬=_`C&Îi·�¹K¹�·�±KÑ °�±²¥¼¶HC/ó�·�¹�ÿ�ª«±6G 81s8s��_t N?I�XF[k;>.¯;dXZ9Q|»=d9<@ZwÌ[kUQw8`k½
0d9Q=aXFfu;�|»`80T@Z`n@F;a9<@�bF;>`n9<]F[kUq;a9Qwn@i[\U<;TVº`nfpo�.1@F;d[\=a9<@Zw¸@Z`n@FU<9<@c.�[g0SoFXi[k;>.O½Á;dXZ9Q|»=T.D0a0>`80d;T[k@F]l=aXZ.19Q0
;abF;dVº.1oZ=d9Qhi9<U<9Q= r¯=a` 0Y[\@F]Z`nf @Z`n9<;>.nN ý l s Y�hºE�� t núL�hfY�k�O�h�kEg]O�� { kºð:Cok�hip\O t w t jkÅ �qÞnÞ:+8ß�'�O��?á
'�O9� N

³ ªã¤�ªã±?�×¬T¶HCã¬ ñ CTÎ�C�SB¹K¦q¤�¬�_`C��fCTÎF·�¹K¹,·�±KÑ °�±²¥ ¶�C @ CSó�·�¹�ÿ�ª«±~G 81s8s��Zß 3&oF0?N t NbI�Xi[k;>.
;aXF9Q|»=d9<@cwv|»`80P@Z`8@F;a9<@�bF;>`n9<]Z.1UKRÓ[?Õ8.D|»`80dfp;àR&9Q=aX oFXi[k;>.O½Á;dXZ9Q|»=/.10>0a`80a;1N?� t�r ni��g�w t � s pqk ý l s Y�h}g�w
L t hfY�k s Å t � Â�u kin�Y�h}g Ü�� G P tºß����q8Háq����� N

³���¹�±T¬B��CK°�±�¥�ùUC�¶Bªã¹9�i·FÑ�ª�G 81s8s��cß 7 [\9 t N
�K`gRÓ[\0d]v`8oF=a9<fl[kU�;a=>0dbiVº=abZ0a.1]¯U<9Qw8X_=×oq[g=a=a.D0a@F;1NZ5Á@
Ø .10a@Z.D0 G 81sks%�8tºß ^�N '���á
O�� N

ê_ö�È²±�¦K¬ ñ C»¬�³RC�³(·K°?AÌ¦qõ,ÿ�¦q¹�°�±²¥�"�C @ ¦qªxAÌ§�¦q¹ G Ùà0d;>wqN t G 8Ds8s8s h t N� Wg���� v�t:t Û t �lG t�u�¡
l r(s kin¢�!YüE�Y t �£g���� Â l�l�w�Y�h}g s Y t �FE ¡ Lbki�FE t nYE|g����pA u g¤j�Y&�-j ß æ×],N 8 N�^c[k@ä-P9Q.Dw8`�Z{3&VD[k]c.?fp9WV
I{0>.?;a;1N

ê_ö�È²±�¦K¬ ñ Cã¬�³RC�³(·K°FAÌ¦�õ,ÿ�¦q¹µ°�±²¥d"�C @ ¦iªxA §_¦�¹ G Ù&0a;awiN t G 81sks8s V t N� Wg���� v�t:t Û t �vG t�u�¡
l r(s kin��!YüE�Y t ��g���� Â l�l�w�Y�h}g s Y t �FE ¡ L�YNj���g�wKÃ�n t h�kHEYE�Y&�-jKg���� ÃTg s�s kini� Ç0k�h t j���Y s Y t � ß æ×]�N ' N
^c[k@¢-69Q.Dw8`�Z�3&VD[k]c.?fp9WVDI{0>.1;d;1N

ê_ö�È²±�¦K¬ ñ Cã¬�³UC�³(·K°FA ¦qõ,ÿ�¦q¹�°²±�¥d"�C @ ¦iª�AÌ§�¦q¹ G Ù&0d;>wqN t G 81s8s8s [ t N� Wg���� v�t:t Û t �vG t�u�¡
l r(s kin��!YüE�Y t �¥g���� Â l�l�w�Y�h}g s Y t �FE ¡ LqÅgE s k u EQg���� Â l�l�w�Y�h}g s Y t �FE ß æ×]�N O N,^c[\@ -69Q.Dw8`�ZÓ3&VD[g½
]Z.1fu9WVDI{0>.1;d;1N

ê�ª»·�±�òI¬(¦`CF°�±�¥ ³UC ñ °²±�ÿ�¦HG 81s8s��8t N\J�n�kiY���Y u ki�FE�Y t ��g�wykHEPG t�u l r(s kinYE¤k�pqki� í ��kºð§Y&��� r �-j r ���
Â ��g�w�ÅgE¤k4ë t �µC!Y�k���ki� v YxwN�%kin��qNZæT.D0aU<9<@!ZS^noF0d9<@Zwk.101N

¶¾§�¦iªã±T¬àè^CTG 81s8s9O_t N�ï�Y&�¨wNggE¤kin t l s YüE�hipqkHE¸ï�� s ��kini� r �-j\E u k��²ë�kinx�fg�p%n�ki� u Y s �}n�k�© r ki�()ºë�g�niY�g v wykin
ÃSE¤k r � t�¡ { t YüE¤k ¡ Ú t � r wNg s Y t �qN_-69<;a;>.D0a=Y[g=d9Q`n@ ß
7 @F9QÕk.10a;a9Q=Y�\=�½ªM4Ù ^�9Q.Dw8.1@�N

¶¾§�¦iÑ,ÑK¦K¬�è^C»¬�èEC�¶���©n¦q¹,·ø°�±²¥µ¶�C�Ê�õ�È�§-«�±²ÐUG 81s8sks_t Nq3I.DþF.?Vº=Y[k@iVº.O½ æÓ[k;>.1] ^�Xi[\oq.|3à.?Vº`gÕ_½
.D0arnNF5Á@¢J8�kXF@Z. ß ÙP[kb
L8.?VYmk.10IbF@F]KMP.19NLnUQ.D0 G 81s8s8s V tHß 2([\o�N 81s ^�N ��Oq8Yá(�ks8� N



; �O����> � �=<F> 8�8¤O

¶¾¹,·K°�Ð_¬B¶HC�G 81s8s9�nt N×Ã�p t�smt j�n�g uQu k s n�Y�k ¡ ��kinx��kiY&��kin s k Ú k s p t �%ki� r ��� Â �ið�ki��� r �-j-ki� G O N
3PbZþKN tºß æ×]�N ' NFæT`n@F@!Z{-6âZfufuUQ.D0Iy{.D0dUW[\wqN

¶¾°?¬H·9¯ª�®�Ð�ÿ²·×¬�´[CZ°²±�¥äË¯C�S¾Ð?ÑK¦q±°G Ùà0d;>wqN t G 81sks8sFß JkbF@F9 t N ý l s Y�h}g�w Ú k�ggE r n�k u ki� s LqÅgE s k u E
� t n4A���� r E s n�Y�g�wqA��FEml�k�h s Y t �qNZj{bZ0a`8oZ=a` 0 `n@c|».10>.1@iVº.%ZS^-IS5 j&N

ó�·FÑK¦qõ,ÿ�ª�¬�óTC�ê�Cã¬!_`C�´±CK´¥��°²±KÑe°²±�¥ £`C��C�Ë¼° G Ù&0a;awiN t G 'k�8�k�Fß 3PbcwqN t NqLFÃ�A>ïµÃ�n t h�k}k�� ¡
Y&�-j\E(�!YüE�Y t ���²k t�u k s nHÅ¾A´³ ß æ×]�N(P 898��cß æT.1U<U<9<@ZwnXF[kf ß Ø [k;aXF9<@Zwk=a`n@ ß(7 ^�3¸N�^
IS5 j&N

ó{°²È�É6·�±�±T¬��EC�G 'k�8�8�_t N { g�p v kin�kiY�hipnEml�p t�smt j�n�g uQu k s n�Y�k í ��n r ���(wNg¤j-ki�Fî Ú k s p t �%ki� r ��� Â � ¡
ð�ki��� r �-j-ki�qNZÙ&.19<]Z.1UQh�.D0>w�Z{Ùà.D0ah�.D0a=ÓØ 9WVYXFfl[k@F@�y{.D0dUW[gwqN

´ ·�§�©i¬BèECPËµC�G 81s8s�'nt N G t ��Y�kin s k�¶?Y�hip s E s n r Û s�r n�ki���}·
n¢z ¡ J ¡ Ú k�� s k�hip%��YüÛ r ��� A��FEml�kHÛ s Y t �qN
-69<;a;>.D0a=Y[g=d9Q`n@ ß(7 @F9QÕ8.D0d;a9Q=Y�g=/^_=dbc=a=awn[\0a= ß 5Á@F;>=d9Q=abZ=à|ãâZ0²�K.?VHXZ@F9<;dVHXc. . oF=a9Qm�N

´ ·�§�©i¬PèEC×Ë¯C²G 81s8s��8t NKÙ/9QwnX -Prc@F[kfu9WV 0 `�]Z.1; ß ^_.1UQ| 0 [kU<9QhF0Y[g=d9Q`n@e[k@Z]z3/bZ=a`n@c`nfp`nbF; O ½ -&½
^_.1@F;>`80 . 0d9Q.1@_=d[\=d9Q`8@!¸(�ÓXZ0a.D.B^n=a.Doi;I=a`gRÓ[\0d]Z;àÖq[k;>= . oF=d9WVD[kUb3à.DÕ8.D0d;>.(j�@Zwn9<@c.1.D0a9<@ZwpRà9Q=dXZ`nbc=
7 .?VYXi[k@F9WVD[kU 0 7 7 ;1Nq5Á@ä3¸N�MP0dâF@ bF@Z] ÙúN�2([kXFfp.1@ G Ù&0a;awiN tpý l s Y�h}g�wBz ¡ J u k�ggE r n�k u ki� s
s k�hip%��Y�© r kHEPA>A>A í lqg�l�kinYE�lon�kHE¤ki� s k�� smtUs pqk|h t �:��kin}ki��h�k t n�j%g���Y*):k��Rg s �!Y�ki����gkNZ5Á@F;>=d9Q=dbc=a.(`k|
4 [\=a9Q`n@i[kU�^_bZ0aÕ8.Drc9<@cw¯[k@F] j{@Zwn9<@Z.D.D0d9<@Zw�MP.D`c]Z.1;>r ß -/.1oZ=?Ni`8|Sj�@Zwn9<@,NbMP.D`c]c.?;>r ß�7 @Z9QÕ8.D0d;a9Q=Àr
`8|§�K.?VHXZ@Z`nUQ`8w8r ß y69Q.1@F@i[qZ²Ø 9WVYXFfu[k@F@ ß Ùà.19<]Z.1UQh�.D0awqN

´eªãõ�È�·�¦�§nª«Ð_¬²´±C?G 'k�8�8�Fß 3/oF01N t Nc3PbZ=>`nfl[\=a9WVP9<]Z.1@_=d9N¹iV1[g=d9Q`n@v`k|�=>.fºc=YVº`c]Z.1]�fp.?[k;abZ0a.1fp.1@_=T=Y[\0�½
w8.D=d;1N�Ã�p t�smt j�n�g uQu k s n�Y�h6Ç0k�h t n�� Ü�� G s��ntºß(��'�O�á
�9O8� N

ù(·K°�É6·�±²±S¬S³RC�°�±²¥ @ CTÊ�õ�È�¹�Ï�¥²¦�¹»G 81s9�%�kt NB¼²g r kfwyk u ki� s k^�%kin ý l s YüÛ G � Nz3/bZþKN t N,7 âF@c½
VHXc.?@ ß Ø 9Q.1@!Z{ÙP[k@F;>.D0?N

ù���Ñ�±�ªÀ¬ @ Cã¬×ËµCIÊ�õ,È�¹K¦iª«¤�¦q¹�¬&´±CÓ³ú¦iª«±�©_¦�°²±�¥ @ CIù���Ñ�±KªDG 81s8s8sZß JkbF@F9 t N�Ö²UQ.fºZ9QhiUQ.l[kb�½
=a`ZVD[kU<9QhF0d[\=d9<@cw |ãbFU<UÔ½Mhq`c]Zr O ½ -�fp.?[k;abZ0a.1fp.1@_=¾;>rc;>=>.?f~bF;a9<@Zw ]F9Qw89Q=Y[kU×U<9QwnX_=¸oF0a`k¿À.?VO=a9Q`n@�N�5Á@
2(bg¿>[?R&9y½F;>m\[¾bZ@F] . ;>=a.1@ G 81s8s8sntºß ^�N �\s�á
�9� N

"K·�°²§�¬�³UC¾G Ù&0a;awiN t G 81s8sks_t Nb¶Bkaû�YüÛ t �¥�%kin ý l s YüÛ ¡ Ú v YüEW� ß æ×],N ' N�Ù&.19<]Z.1UQh�.D0aw�Z&^_o�.Dm�=a0abFf
3/m\[k]Z.1fu9<;dVYXZ.D0Iy{.D0aUW[\wqN

"à÷F°�±�¥²Ñ{¬ @ CT°²±�¥¿�ECÓÊ�õ�È�¦q°²¦q¹KÉP·�±�±~G 81sks9�Fß JkbFU<9 t N,j�9<@Ì.19<@Z|«[8VYXZ.u7å.D=dXZ`�]Z. x bc0úfp9Qm�0a`k½;amk`8oi9<;dVYXZ.1@�MP.1;>=Y[kUQ=>Õ8.D0dfp.1;a;abF@ZwúbF@F]v=d9Q.D|».1@F;dVYXi[\0a|».1@l3&hFhi9<U<]FbF@cwqNqL9l�kHÛ s n r
u �%kin�ÀHYüEYE¤ki� ¡
E�hip(gÁ� sDG �8tºßb8:'?áo8¤O N

"à¹�¦�Ð�Ð_¬BËµCú³RC»¬lÊ?C(£`CW�(¦q°�ÿB��§�Ð�ÿB�I¬¾Ë¯C���C�V¾¦iÑ�Ñ�¦q¹K§_ªã±²ò$°�±²¥ ñ C�"DCúÎT§n·�±�±�¦�¹��
G 81s8s9'nt N { r
u kin�Y�h}g�w�Ç0k�hfYÂl�kHEDY&� G�N 4 .DR»5�`k0am�Z 7 @F9QÕ8.D0d;a9Q=Àrl`8| 0 [kf¸hZ0d9<]Zw8.nN

Ê�õ,È²¦q°�¦q¹KÉ6·�±�±T¬^�ECQG 81s8s%�kt N/¼�kin�·-p%n r �-j\Eiw t E¤k��²kHE s g�w s ë�kin u kHEYE r �-j ë t � Ú YüÛ�n t E s n r Û s�r n�ki�
� r n�hipRÃ t Û r EYE r hipqkONZ-P9<;a;a.D0>=Y[\=a9Q`n@ ß(7 @F9QÕ8.D0d;a9Q=d�\=/^_=abZ=a=>w_[\0a= ß IÄ¹i@ x =d[kUMN

Ê�õ,È²¦q°�¦q¹KÉ6·�±�±T¬²�EC»¬ @ CIË ª���¹�·�°�±²¥�´±C @ ¹,·�÷�G 81sks8s_t NF�K`8o�`kw80Y[\oFXF9WVD[kUSfl[\oF;B`8|àfu9Ô½
VO0>`n;>=a0abiVº=dbZ0>.?; wk.?@c.10d[\=a.1] h�r ]Z.DoF=aXc½M|»0a`nfB½M|»`ZVObF; =a.?VYXF@F9yÅ�bc.?;1NK5Á@�J8�kXZ@Z. ß Ù/[kb(L8.?Vdm8.D0úbF@F]
MP.19NLnUQ.D0 G 81s8s8s [ tºß 2([\o�N 8¤� ^�N O��q8Há P 8D� N

Ê�õ,È²É6ªãÑ{¬&ê�C×°�±�¥ ¶HCIô6¹K¦F·FÑ�ÈÆG 8Ds8s��Zß JkbZU<9 t NKj#ºc=a.1@F]Z.1]e[?Õk.10d[\wn9<@Zw¯=>.�VYXF@Z9yÅ�bZ.u|»`80 ]Z.D0d9QÕ\[g½
=d9Q`n@�`8|�.D0>0a`80�½ VO`8fpo�.1@F;d[\=d9<@cwu[kUQwk`80d9Q=aXFfu;Ó9<@�oiXi[\;a.O½Á;aXF9Q|»=a9<@Zwp9<@_=a.D0>|».10>`nfp.D=a0>rnN Â l�l�w�Y�k�� ý l ¡
s Y�hºEUz e G 81sntºß(O9�q81�?á
O9�q81s N

^cVYXZ`8=>=�MPUW[k; ß æS.10>.19WVHX Öi[k;>.D0a`8oF=a9Qm G 81sks8sFß ^n.1o�N t Nb� t �FE s n r Y�kin}ki� u Y s �fggE¤kin t l s YüE�hipqki�¢¼²g r(s kiY ¡
wyki�qN�^cVYXZ`k=a=/M6UW[k; ß æS.10>.19WVHX¯Öq[k;>.D0a`koF=d9Qm�N%Ç
È%È%ÉTÊÁË-Ë�Ì-Ì-ÌTÍ�Î%Ï�Ç�Ð�È-È�Í´Ñ(Ò%Ë�Ó-ÔqÎ9Ò9Õ(Ð�É-È�Ö:×�N



898 P ; �O�²��> � �=<?>

Ê�õ�ÈbP·�¹_Ñ�¦�¬�è^C»¬,³UC @ C�³ú¦qªã±?��§�¬ ñ C ñ °!Ø�¤�·K°²É¾¬o�EC�è4ª«±�ò{¤�¦qõ�ÿ×¬!a�Co¦B°e°�±�¥z¶HC�³(·�¹�Ñ�¨
É6·�±�± G 81s8s8snt N^I{0a9<@iVO9QoiUQ.1;Æ`8|Ù�IXZ0>.1.O½ -P9<fp.1@F;a9Q`n@i[kU¢5Áfl[gwn9<@ZwÚ�K.?VYXF@F9yÅ_bZ.1;?Np5Á@ÛJ8�kXF@Z. ß
ÙP[\b(L8.?Vdm8.D0IbF@F]�MP.19NLnUQ.D0 G 81s8s8s h tºß 2([\oKN 8¤� ^�N(P �9O?á P � PqN

Ê�õ�ÈbP·�¹_Ñ�¦�¬¯èECã¬�³UC @ Cp³ú¦qªã±?��§�¬�a�CQ¦B°T¬�ê�Cpó{ª�°�±²¥ ñ C ñ °bØ{¤�·K°�É G 8Ds8s%�cß 3/oF01N t N
I�;>.1bF]Z`
Ü 4 `n9<;>. G I 46t ½��K[k;>.D0H3&[k]i[\0vRà9Q=dXZ`nbc=å^�V1[\@F@Z.D0 |»`80�j§ºc=>0a.1fuUQr�Öi[k;>= O -/½ 5Áfu[\wn9<@Zw
[k@F] ½ 4 [?Õc9Qwn[\=d9Q`n@,N?5Á@ Ú YüÛ�n t ð�kfw&wyki� r ��� ý l s n t ��YüÛ í L�Y&���%kfw 1Ä�-j-ki�qÝ�� t �-j�n�kHEYE r � s kiniwNg¤j-ki�Fî Ý%	
� t �-j�n�k�� u kHEYE¤k��}·
n^  t hip��}n�k�© r ki�() s k�hip%��YüÛ?î0Ã r �FÛ?Û t�u�uQr ��YüÛ�g s Y t � r ���¢ï�wykHÛ s n t�u g¤j���k s YüE ¡
hipqk¢��kin s n��¤j9w�Y�hipnÛ9kiY s ß Ù/[\w8.1@_hibZ0>w ß ^�N 8��9��á�8���� N 4 .1= R×`80>m�M6fúhiX�N

Ê�õ�Èb¯ª«¥²¦q¹�¬uê�Cã¬uèEC ñ °²¹��� ¬p¶HC ¨���C��à§�Ð�Ð�±²¦q¹�¬uê�C @ ¹�©8·�±²±�·Ó¬pèEC¸Ê�����§8·Kõ�©���ÿ�°�±�¥
¶HC×´ ¦q¹�ÿ�¦q§ÞG 81s9�9OFß�4 `gÕ�N t N�-69Qwn9Q=d[kU²RÓ[?Õ8.O½M|»0a`8@_=6fp.?[k;abZ0d9<@Zw¯9<@n=a.D0a|».D0a`8fp.D=a0ar�Z&;a`8fp.p;>rc;�½
=a.1fl[g=d9WV/.10>0a`80à;>`nbc0YVº.1;?N Â l�l�w�Y�k�� ý l s Y�hºE ��� G '(8�tºß(O P '(8Há
O P O�' N

Ê�õ�Èb¯ª«¥²¦q¹�¬qê�Cã¬�SHCZÎF·�§�ÿ�¦�±�Ð?ÑB��¦�¹�÷F¦q¹�¬q³UCFÊ�õ,È²¹�¦iª«¤�¦q¹�¬Z£HCqa?��¦q§�§�¦q¹å°²±�¥ÌùUCFÊ�Ñ�¹K¦iªã¤,§
G 8Ds8s9OFß 3PbZwiN t N 4 .DR VO`8fpo�.1@F;d[\=d9<@cw/|»`nbZ0>½MoFXi[k;>.Ó[kUQw8`80a9Q=dXFfÄ|»`80�oiXi[\;a.O½Á;aXF9Q|»=²9<@_=a.D0>|».10>`nfp.D=a0>rnN
ý l s Y�h}g�w�ï��-j�Y&��k}kiniY&�-jKz � G �_tºßb8��9�9O�á�8��9��� N

Ê�¦qª»ÑK©i¬�"�CoG 81s8s8snt N8^_`nU<9<]�½�^_=Y[\=>.I5Áfl[\w8./^_.1@F;a9<@ZwqN\5Á@UJ8�kXF@c. ß Ù/[kb(L8.?Vdm8.D0�bZ@F]RMP.19NLnUQ.D0 G 8Ds8s8s h tHß
2([\oKN � ^�N 8¤���?á
'9'9' N

ÊqÑK¹�°KÑK©i¬T��CTG 81s8s9Ont N�ï�Y&��j-ki��g r kHE^ggÛ s Y»ë�kHE t l s YüE�hipqkHEäC
n�Y�g��-j r wNg s Y t �FEHë�kinx�fg�p%n}ki�Ù) r n ý v kin ¡
ß ��hipqki�ië�kin u kHEYE r �-j8N�-P9<;d;>.D0a=d[\=d9Q`8@ ß �K.?VYXF@F9<;dVYXZ. 7 @Z9QÕ8.D0d;a9Q=Y�\=IæT0Y[kbZ@F;dVHXnR×.19QwqN

Ê�°²¹�¹K¦q§�¬6�C=G 81s8s9OFß JkbZU<9 t NàI{Xi[k;>. ;>=>.1oZoi9<@Zw�Z¢[ @Z.DR$;>.1UQ|ü½ VD[kU<9QhF0d[\=d9<@Zw [\UQw8`80d9Q=aXFfåN Â l�l�w�Y�k��
ý l s Y�hºE^z � G 81s_tHßqO9�ks9��á
O��8�8� N

Ê�°²¹�¹K¦q§�¬��C�G 81s8s9�Zß J8[k@�N t N�-/.?;a9Qwn@ `8|Ó[\UQw8`80d9Q=aXFfu;P|»`804oiXi[\;a.ufp.?[k;abZ0>.1fp.1@_=4h�rä=aXZ.ubF;>.u`8|
oiXi[\;a. ;>=a.DoFoF9<@ZwqN Â l�l�w�Y�k�� ý l s Y�hºE^z  G 8�tHß��(8Há-�8� N

Ê�°²¹�¹K¦q§�¬��C§G 81s8s��Fß JkbF@F9 t Nq-/.1;d9Qw8@¢`8|{[kUQw8`80a9Q=dXFfu;I|»`80àoiXi[k;>.Bf¾.�[\;dbc0a.1fp.1@_=?Ni5Á@KI�Nq2pNo3&[k;�½
=a`kwn9cbF@F]uÖ×N�MPr�9<fp.1;d9 G Ù&0d;>wqN t A�� s kin���g s Y t ��g�w�G t �:��kin}ki��h�k t � Â l�l�w�Y�k�� ý l s Y�h}g�w Ú k s n t w t jkÅ ß
I�N . N�æT`�º 81�Fß æT.1U<U<9<@ZwnXF[kf ß Ø [k;aXF9<@Zwk=a`n@ ß�s9��'�'�� ½ �8�q8D�FßB7 ^�3 ß ^�N ���1áq��' NK^
IS5 j á �IXZ.v5Á@c½
=a.D0a@i[\=d9Q`8@i[kUK^_`ZVO9Q.D=Àrl|»`80 . oF=d9WVD[kU�j{@Zwn9<@Z.D.D0d9<@ZwiN

VS·�§�ÿ�¦q±²¤�°�¹�òI¬KèECKê�C�°�±�¥ £`CK´[CK´eõB��\F��¹�G 81s8s9�nt Nn3&VDVObZ0Y[g=a. O ½ - fp.?[k;abZ0>.1fp.1@_=×bZ;d9<@cwp[
;>=a0abiVº=dbZ0>.?]¯U<9QwnX_=I;>rc;>=a.1fåNqA u g¤j-kQg����¥�!YüE�Y t �zG t�u l r(s Y&�-j Ü�� G '8tºßZs8s�á�8�81� N

VW��ò�Ñ�¬{Ê?C§G 'k�8�8�nt N�Ç²k�� r Û s Y t � t l s YüE�hipqkinWz\J ¡ Ú kHEYE���g s ki� u Y s�s kfw E Ú r w s Y ¡ Ç0kHE t w r(s Y t �qNc-69<;a;>.D0>½
=Y[g=d9Q`n@ ß(7 @F9QÕ8.D0d;a9Q=Y�g=&2([\0aU<;a0abFXZ.nN

\B��±±�IÈ²¹{¬�´±Cã¬�èEC?_¸ªã§�§�ÉP·�±�± °�±�¥µÊ?CbV���ò�Ñ]G 8Ds8s8s_t N(I�UW[k@_bF@Zw¾Õ8`n@¯7 .1;a;>o�`n;a9Q=d9Q`8@Z.1@ x bZ0[kbZ=>`nfl[\=a9<;dVHXc.?@¯bF@F]ä[kbZ=>`n@Z`nfp.1@ . h�.D0aþi�8VYXZ.1@_Õ8.D0dfp.1;a;abF@ZwqNi5Á@ÙM¾N�^cVYXFfu9<]Z= G Ù&0a;>wqN túÜ9%	
Ã!g�hip�j-kHEmlon���hipqk Â�r(smt � t�u k Ú t%v Yxwyk4LqÅgE s k u kU� Â Ú L ÝnÝ ��î Ú ·
��hipqki��� Ü�	 JQk}):k uUv kin Ü8ÝnÝnÝ � ß
æT.D0dU<9<@¢Ù&.19<]Z.1UQh�.D0aw 4 .DR~5�`k0am ß ^�N '���'?á
'��
8 N�MP.1;>.1U<U<;YVYXi[g|»=I|ãâZ0/5Á@Z|»`80dfu[\=d9Qm�ZS^_oF0a9<@Zw8.D0?Ni[k@�½
w8.1@Z`nfpfp.1@Z.D0&æT.19Q=>0Y[\wqN

Ë ¦�¹�±²¦q¹{¬ ñ C�G Ùà0d;>wqN t G 81s8s%��ß 7ä[k9 t N�Ã�n t h 	 A�� s kin���g s Y t ��g�w,G t �:��kin�ki��h�k t � Ç0k�h�ki� s,Â �\ë�g���h�kHE
Y&�¥z ¡ J)JDYNj�Y s g�wKA u g¤j�Y&�-j�g���� Ú t �%kfw�Y&�-j ß �,`n;(3/UW[kfu9Q=>`n; ß+0 [kU<9Q|»`80a@F9W[ ß�7 ^�3BN,5 jSjSj 0 `nf¾½
oibZ=>.D06^_`ZVO9Q.D=Àr`I{0a.1;a;1N

Ë ª���¹�·Ó¬ @ C�G 'k�8�k�Fß 3/bZwqN t NnÙ&9QwnXU3I.?;>`nU<bc=d9Q`n@p7 .?[k;abZ0>.?f¾.?@n={`8|�I�Xi[\;a.O½�^�XZ9Q|»=�3PfpoiU<9Q=abF]Z./[k@F]
@�bFf¾.10a9WV . hF¿À.?Vº=²I�Xi[k;>. 0 [kUWVObFUW[\=a9Q`n@�Nc5Á@á�K[\=a.?Vdmc9 ß 7 `8bF@_=àbF@F]�Øeb G 'k�8�8�_tHß ^�N '��8s�á
'ks8s N



; �O����> � �=<F> 8�8:�

Ë ªx��¹,·×¬ @ C»¬RâUC¸ó�·�°²ÿ�¦q±�É6·�±²±)°²±�¥$èEC¾´ ·�§�©~G 8Ds8s8sFß/4 `�Õ�N t NT3I`8hibZ;a=>.1;¯.D0aR×.19Q=>.10>=a.1;
2 [\U<9QhF0d9Q.D0>½6bZ@F]Æ7 .1;a;>Õ8.D0a|«[kXZ0>.1@ |ãâZ0l^_=>0a.19Q|».1@ZoF0a`k¿À.Dm�=d9Q`8@F;a;ar�;a=>.1fp. fu9Q=Bfp.D=>0d9<;dVYXZ.1fãI{0>`k½
¿À.1m_=a`801NF5Á@å3/XFUQ.D0d; G 81s8sks_tºß ^�N '(8¤�?á('�O8� N

Ëä�i·�±�Ñ{¬ ê�C¾ôQCB°�±²¥$¶HC¾ùUC�"I¹K¦iÑ�Ño�Ä¬f��È²±�Ð�G '9� N0J8[k@�N 81s9���8t N . oF=a9WV1[\U6oF0a`9¹FUQ.10¢bF;a9<@Zw
9<fpoF0a`�Õ8.1]�oiXi[\;a. ;aXF9Q|»=a9<@Zwu9<@_=>.D0a|».D0a`nf¾.1=>0arnN 7 N ^�NZoq[g=a.1@_=TP ß��9O8sFßN8¤O8s N

a²ÈK·�±²òÓ¬�³UCã¬²´[C²ê�C²ó�·�§-��¹ °�±²¥±_`C²èEC ñ °²¹_Ñ!��±±G 81s8sksFß ^_.DoKN t Nq3I`8hibF;>= ß [8VDVObZ0d[\=a.4;>.1Õk.?@�½
;Y[\fpoiUQ.{oiXi[\;a.O½Á;aXF9Q|»=a9<@Zw&[kUQw8`80a9Q=dXFf 9<@F;>.1@F;a9Q=d9QÕ8.�=a`&@Z`n@FU<9<@c.�[g0,oiXi[k;>.O½Á;aXF9Q|»=,.10>0a`80K[k@F](;a.?Vº`n@F]�½
Xi[\0df¾`n@F9WVkN ý l s Y�h}g�w�ï��-j�Y&��k}kiniY&�-jKz + G s_tºß�8:�9' P á�8:��O�O N



898¤� ; �O�²��> � �=<?>



åçæUè�æRé»ê²ë-ì�í¾î

ï�ð%ñ�òfó�ô?õxöx÷�øFð 4 [kfp. MP.D`80aw¾Ø 9Q`80d[Bw8.DhKNqI{|ãbF@Z]Z=
ùHúqû¤ð-ô MP.DhibZ0a=a;a]i[\=dbZf 'ks N 4 `gÕ8.1f¸h�.D0 81s9�%�

MP.DhibZ0a=a;>`80a= Ù&.19<]Z.1UQh�.D0aw
3à]Z0>.?;a;>. 30ck=a.1;>=a0?N?P sFß��\�q81s%� ^_=dbc=a=awn[\0a=

ü ÷�øbý?õ&þ#ö�õxÿ?ý?ô�� 81s%� P á�81s%��� MP0dbZ@F]F;dVYX�bFUQ.ú7å.?Vdm8.1;dXc.?9<f
81s%��� á�81s9�9� æ×bF@F;>.1@c½ªMPr�fu@i[k;a9<bFfçÙ&.19<]Z.1UQh�.D0>w

3/hi;dVYXFU<bF;a;àfu9Q=I3/hi9Q=abZ0
��ö��Böxõxÿ?ö&ð-ô?òfû JkbFUMN 8Ds9�9�úá ÖF.DhKN 81s8s8� 3à.1Xi[�½ 2(U<9<@Z9Qm 2/`8XFU<XZ`8|

2²cn@F9Qwn;>=dbZXFU ß Ù&.19<]Z.1UQh�.D0aw
ü û:ý?ÿ?öxý�� 3/oF01N 81s8s8� á 7ä�\01N 81sks%� ^_=dbZ]F9<bFfç]Z.D0²I�X_rc;a9Qm

7 @F9QÕk.10a;a9Q=Y�\=àÖZ0d9<]Z.D0a9WVD9W[\@i[ ß 2([\0aU<;>0dbFXZ.
y{`80d]Z9QoiUQ`nf 8Ds8s�'

4 `gÕ�N 81s8s P á JkbFUMN 81s8s9� -69QoFUQ`nfl[\0>h�.19Q=à[kf
ÖF0d[kbF@FXZ`k|».10&5Á@Z;a=a9Q=dbZ=I|ãâZ0
� XZ.1fu9<;dVYXZ.W�K.?VYXF@Z`nUQ`kwn9Q. G 5 � � t Z
�
. oF=d9<;dVYXZ. 7 9Qm�0a`n;>=>0dbZm�=abZ0aÕk.10afp.1;a;dbZ@Zw
	

7 �\01N 81s8s�� 3/hi;dVYXFU<bF;a;àfu9Q=à-69QoFUQ`nf
�|ð%ñ�ý�� JkbFUMN 8Ds8s�' á ^_.DoKN 8Ds8s9O 7 @F9QÕk.10a;a9Q=Y�\=à2([\0aU<;>0dbFXZ.�Z

3/0>h�.19Q=&9<@¯]Z.D06^_oF9Q.?U x .1bZwk½�^�[kfufuU<bF@cwÕ8`n@�I{0>`8|�NFæ×âZ0>w8.D0
4 `gÕ�N 81s8s�Oúá�. m�=?N 81s8s P 7 @F9QÕk.10a;a9Q=Y�\=à2([\0aU<;>0dbFXZ.�Z

I{0a`kw80Y[kfpfu9Q.D0a=Y�g=d9Qw8m8.19Q=×[\f�5Á@Z;d9Q=abZ=
|ãâZ0à.fºcoq.10a9<fp.1@_=a.1U<UQ.(26.D0d@coiX_rc;a9Qm

3PbZwqN 81s8s��úá ÖZ.1h�N 81sks%� I{0a`k¿À.Dm�=Y[g0ah�.19Q=à[kfçÖ²XoM 5 � �DZ
�
2&`nfufp.D0 x 9W[kU<9<;a9Q.D0dbZ@Zw¸.19<@Z.1;`8oF=a9<;YVYXZ.1@¢7å.?;a;a;>rc;>=a.1fu;	

3/oF01N 81s8s%�4á ^n.1o�N 81s8s8s -P`km�=a`80d[k@F]�h�.19�]Z.D0/-6[k9<fuUQ.D0 � XZ0>rc;aUQ.10×3/M
ÖF`80a;dVHX_bF@Zwn; x .1@_=a0abFf 7 U<f
æT.D=a0>.?bZbF@Zw�ZÄI{0a`8|�NZ-P01NiæT.D0a@F]¢J8�kXF@c.
5
Ø»3 ß�7 @F9QÕ8.D0d;a9Q=d�\=àÙ&.19<]Z.1UQh�.D0>w

;a.19Q= . m�=1N 81s8s8s Ø 9<;a;a.1@F;dVYXi[\|»=aU<9WVYXZ.D0à7 9Q=Y[g0ah�.19Q=a.D0
]Z.D0/-6[k9<fuUQ.D0 � XZ0ar�;dUQ.D0Ó3/M




