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�l�I� «3¬.­�®j¨©§]®�¨©¡�¯Y£I°�¥�¨©°�¡.¢h® ª
± @ ± 8=5GF]²;³)´)µw:=µ¶³):=FE·Y¸¹µh² º
»�@"¼�7¹:=²�8�½x¾�8;µw:tCe¿T8;7¹Fe¾ º
ª]@2A
DY¿w¸9µh7 º
º)@
À ± ¾]8=7ÂÁ�A�µwD�8=:;7¹¾)F�² Ã

Ä @ÆÅ�´)FIÇ#µh:�È�µwH]µw¸¹Fe³)5Gµw¾�8 Ã
ª]@ÉA
D)5�Ê{µh:
FEË�µw¸¹µh¿T8;:=Fe¾Y² Ã
º)@ÉÌ2¾)µh:;Í]<�È�7Â²�8=:;7¹Ê)D�8=79F]¾ÎFeË�µh¸9µj¿W8;:=Fe¾{²�79¾Ï²;´)FIÇ#µh:�Ã

4 @Ð¼�¸¹D)Fe:=µh²=¿Tµh¾�8�¸¹7¹Íe´�8 Ñ
Ì
@ Ä ´Yµw:=µw¾)Ò]FIH�¸97¹Íe´�8 Ñ
¼Ó@ ± 8=5GF]²;³)´)µw:=µ3CI8;8;µw¾�DYCE8;7¹Fe¾ Ô

�l�l�I� ÕÖ¡�×)Ø©­�®h¨�® Ù
± @Ð46µT8=µh¿T8;7¹Fe¾ÏÌ-Ú�¿T7¹µw¾{¿T7¹µh² Ù
»�@ÐÛ"´)FE8=Fe¾Y² ± :;:=79H]µhÈÜ8;F�Ì#Ý6ÅYÞ ß
Ä @ÐÛ":;Fe8;F]¾LàIA�µwD�8=:;7¹¾)F�È)7¹²=¿T:=795G7¹¾YCI8=79F]¾ á
4 @ÐÌ2â�³{µj¿W8;µjÈÏÅ�8=CE8;7Â²�8=7¹¿h² á

�Wãä�æå�¢h°�°�£I¨©¡�¯ç¢h¬�°Ï®h¨�èä¦�Ø©×�¢j¨©¤L¡�® é
± @ Ä F�È�µ35�CE7¹¾]8=µw¾YCe¾Y¿Tµ3Ce¾YÈÜÍ]µw¾)µh:=Ce¸bCEÍe:=µwµh5Gµw¾�8=² ªjê
»�@ Ä Fe5G³)7¹¸¹CE8;7¹Fe¾ ªjê
Ä @ìë�D)¾)¾Y79¾)Í ª]ª
4 @íÅ�î ± Å�ï�FeD�8=³)D�8 ª]ª
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ë�µh¿wµw¾�8B<eµjCE:t²3CE:=µ/5�Ce:;Ò]µhÈ�Ê�<äCE¾ç7¹¾Y¿T:=µhC]²�7¹¾)Íù7¹¾]8=µw:=µh²�838;F

Ý
¸98;:tC�
�79Í]´ÜÌ2¾Yµw:=Íe< Ä F]²;5/7Â¿w²#ë
Cl<�²6À�Ý�
6Ì Ä ë�Á#Û2´�<�²�7Â¿w²#CE¾YÈ
HICE:=79F]DY²�Ý�
6Ì Ä ë È�µw8;µh¿T8;7¹Fe¾Î8;µj¿t´)¾)7���D)µh²�Ce:;µ¶³):=Fe³LF]²;µhÈÖÊ{Fe8;´
Ë :=Fe5÷8=´)µ�Íe:=FeD)¾{È ¸¹79Ò]µ ± D)Íeµh:��~ª��"CE¾YÈóË :;F]5÷8;´YµÜÅ�³YCe¿wµG¸97¹Òeµ
N������ �����Q�j��� � � ������� � �! ���"$#��$%t�'&���� �$%t�("*),+�-��l�j�.%�+�/102/$3�4�5�+6&��l��� � %�7�89#��1"1:��� � � � ";%�<2<j� ��� ���>=�?�@BA.C�D6E6F�?�G�G>H(IJ=�K�G�L�H�M�N

Ì#Ý6ÅYÞO� º2��Fe:�P3îRQ�Û">6ÌÓàEï�Ý6ÅS� Ã2��³):=FUT�µh¿T8=²h@äÅ�³YC]¿TµÎ»ÓC]²�µjÈV 7¹²=²�7¹Fe¾{²�CE:=µ 7¹¾ ëXW34 ²�8=CeÍeµ ¾YFIÇ Ç�´Y7¹¿t´í5GµhCe¾Y²ÜCö²�8=DYÈ�<
FeË"8=´)µ�È�µT8=µh¿W8=Fe:3³Lµw:;Ë Fe:=5�CE¾Y¿wµ�CE¾{Èó798=²¶F]³�8;7¹5G7ZYjCI8;7¹Fe¾�@GÅ�D{¿t´
²�8;D{È�79µj²-¾)µhµhÈ�C�Ë©Ce²�8"Í]µw¾)µh:=CE8;Fe:oFeËb²;´)FIÇÓµw:t²w@oÅ�î ± Å�ï�7¹²2Ê{µh79¾)Í
È)µwHeµh¸9F]³{µjÈ[T�DY²�8�Ë F]:�8=´)7Â²�³)DY:;³LF]²;µe@�ï�´)7¹²�7Â²�C
Ë©Ce²�8�²;´)FIÇÓµw:�Í]µw¾�\
µh:=CE8;F]:-Ç�´)7¹¿t´GDY²;µh²2³YCE:tCE5GµT8=:;7]YhCE8;7¹Fe¾/FEËL8;´)µ6È)CI8tC3CE¾YÈ{àIFe:-µwâR\
8=µw¾Y²;7¹Heµ�²�´YFIÇ#µh:-Íeµw¾Yµw:tCI8;F]:=²�8;´�DY²2¸9F�F]²;7¹¾)Í3²�F]5/µ�È�µw8=Ce79¸Â²-Ç�´)7¹¸9µ
Ò]µwµh³)79¾YÍóCE¸¹¸#7¹5G³{F]:�8tCE¾�8�µ�^Lµj¿W8t²w@çÅ�î ± Å�ï 7Â²�CeÊ)¸9µÜ8;F Í]µw¾)µh:$\
CE8;µ
²;´)FIÇÓµw:t²�7¹¾)798;7ÂCI8=µhÈGÊ�<�HICe:;7¹FeDY²o¾�DY¿w¸9µh7)Fe:6À©CE¾�8=7ÂÁ�¾)µhD�8;:=7¹¾)FY@
ï�´YµB79¾Y7~8=7¹Ce¸�7¹¾]8=µw:tCe¿T8;7¹Fe¾ù³{F]79¾�8�FeË�¾�DY¿w¸9µh7�7Â²�8tCEÒeµh¾ÏCe¿w¿wFe:tÈ�7¹¾)Í
8=Fä¾�DY¿w¸9µh7_\ ± 7¹:G¿T:=F]²=² ²;µh¿W8=79F]¾ö³YCe:=Ce5GµT8;:=7]YhCI8=79F]¾òCE¾YÈòµTâ�8;:tCE³�\
F]¸¹CE8;7¹Fe¾$FEË6µwâ�7¹²�8;7¹¾)ÍçÈ)CI8tC)@a`÷CE¾{Ècb Ce:;µÖ8=CeÒeµh¾ö:tCE¾YÈ�F]5G¸9<
C]¿w¿wFe:tÈ�79¾YÍù8;FóDY¾)7~Ë F]:;5 È�7Â²�8;:=79Ê)D)8;7¹Fe¾ À©¸¹CE8;µw:/7¹¾%8;´)µùCE¾{CE¸¹<�²;7Â²
²�8=CeÍeµ�Fe¾)µ3¿hCE¾ÎµhCe²;7¹¸9<�³)D)8�8;´)µBCe³)³):=Fe³):=7¹CE8;µ6Ç#µh79Í]´]8WÁ�d�µh¾)µw:=Íe<
FeË�8;´)µÖ79¾)798;7ÂCE¸Ó³YCe:�8=7¹¿w¸9µ�7Â² Ce¸¹²;Fù8=CeÒeµh¾%:=Ce¾YÈ�Fe5G¸¹<e@ Ý6²�µh:�¿wCe¾
Ce¸9Ç�Cl<�²�È)µT·Y¾)µÏCe¾$7¹¾�8;µw:=HICE¸�FeË6HICE:=7¹CE8;7¹Fe¾$FEË�8=´)µh²;µù³YCE:tCE5Gµ�\
8=µw:t²w@oÌ2¸¹µh¿T8;:=Fe¾Y²oCe¾YÈ/³{F�²�798;:=Fe¾Y²oFeË{8=´)µ�²;´)FIÇÓµw:o³):=F�È)DY¿Tµ�ÊLFE8=´e D)Fe:=µh²=¿Tµh¾]8ÓCE¾YÈG8=´)µ6¿t´Yµw:=µw¾)Ò]FIH ¸¹79Í]´]8#Ç�´)7¹¿t´Ö¿TFeDY¸¹È�Ce:;:=7¹Heµ�8;F
8=´)µ Å�³YC]¿Tµ3ï�µw¸¹µh²=¿TFe³Lµe@
ï�´)µ/²�FeËQ8�ÇÓCe:;µB7Â²6Fe:=Í]CE¾Y7ZYhµhÈù7¹¾ó²�D{¿t´óC�Ç�Cl<Ü8=´YCI8¶Fe¾Yµ�¿wCe¾

8=µh²�8 HICE:=79F]DY²ù5GF�È)µw¸Â²ÏFEËG8;´YµòCI8;5GF�²�³)´Yµw:=µ�³Y:;Fe·Y¸9µ,dB²�´YFIÇ#µh:
³{CE:tCE5GµT8=:;7]YhCE8;7¹Fe¾fd e D)F]:;µj²;¿wµw¾�8�<�7¹µw¸ÂÈ ³{CE:tCE5GµT8=:;7]YhCE8;7¹Fe¾fdI²;³YCe¿wµ
8=µw¸¹µh²=¿TF]³{µ¶Òeµh<�³YCe:=Ce5/µw8;µh:=²gd�µT8=¿¶Ç�798;´YFeD�8
:=µh¿wFe5G³)7¹¸¹CE8;7¹Fe¾�@
ï�´)7Â²�¾)FE8=µ/7Â²�Fe:=Í]Ce¾)7ZYhµhÈ C]²6Ë Fe¸¹¸9FIÇ
²h@�Å�µj¿E@.½�½�²�D)5G5�CE:=7]Ywµh²

³Y´�<�²;7¹¿hCE¸E7¹¾)Í]:;µjÈ�79µh¾�8=²�C]È�Fe³�8=µhÈ¶Ç�798;´)7¹¾�Å�î ± Å�ï¶@IÅ�F]5/µ":;µj²�D)¸98=²
FeË#8=´)µÜ²;795�D)¸ÂCI8;7¹Fe¾çF]¾)µÜ¿wCe¾�·Y¾YÈç7¹¾öÅ�µh¿e@�½�½;½W@Î½x¾öÅ�µh¿E@�½x> ½
µwâ�³)¸¹Ce79¾GCE¸¹¸)È�µw8=CE7¹¸Â²oFEËL8;´)µ
²;FEËQ8�Ç�CE:=µ"5�CE7¹¾�8=Ce¾YCE¾Y¿wµhdE798=²279¾Y²�8=Ce¸_\
¸ÂCI8=79F]¾ÎCe¾YÈÖDY²�µ]@

þWþTÿ ikj�l�m{þ � m�þ��onp��qr�/þ�qr���sm
ï�´)7Â²ä²;µh¿T8;7¹Fe¾*²;D)5G5�CE:=7ZYhµh²óCe¸9¸�8;´Yµö³)´�<�²�7Â¿w²ó79¾YÍe:=µhÈ�7¹µw¾�8=²

D{²�µjÈ�8=F�¿TF�FeÒÖÅ)î ± Å)ï	t
± ± 8;5GF]²;³)´)µh:;µ¶³):=FE·{¸9µ

» ¼�79:t²�8
7¹¾�8;µh:=C]¿W8;7¹Fe¾

Ä Å�´)FIÇÓµw:
È�µhHeµh¸9F]³)5Gµw¾�8

4 ¼�¸9D)F]:;µj²;¿wµw¾Y¿wµ¶<�7¹µw¸ÂÈ

Ì Ä ´)µw:=µw¾YÒeFIH�³)´)Fe8;F]¾Y²

¼ ± 8�8=µw¾�DYCI8=79F]¾



u ÿ u¶��vÖ����wyxL�UzT��w�zT�R{f|9�]�
ï�´)µÜCI8=5GF]²;³)´)µw:=µÜCe¾YÈ�8;´)µÖÌ"CE:;8;´òCe:;µ�ÊLFE8=´ö²;³)´)µw:=7Â¿wCE¸"79¾

8;´Yµ�Å)î ± Å)ïçË :=Ce5GµwÇÓFe:=ÒL@�ï�´)µ"Ë F]¸9¸¹FIÇ�7¹¾)Í6È�µh¾Y²;7~8�<3³):=FE·{¸9µj²�Ce:;µ
8=CeÊ)D)¸ÂCI8=µhÈÎ79¾{²�7ÂÈ�µBÅ�î ± Å�ï	t} ½�²�Fe8;´)µh:;5G7Â¿"CI8=5GF]²;³)´)µw:=µ¶À DY²;µw:o´YC]²�C�³LF]²=²�7¹Ê)7¹¸9798�<¶8;F¶²;µT8

7~8t²Ó8;µw5G³Lµw:tCI8=D):;µ3H�7ÂC/Íe¸¹FeÊYCe¸�@ È)CI8tCe¿hCE:tÈyd�²;µwµBÅ�µj¿E@)½x>¶ÁW@} Ý6Åäªhé�ßIÙ�Å�8=CE¾{È)CE:tÈÖCE8;5GF]²;³)´)µh:;µ
½ý8�7Â²�µhC]²�<öCe¾YÈ�²�8=:=Ce79Í]´]8;Ë Fe:=ÇÓCe:=È%8;F%CeÈ)ÈìCe¾�<öFE8;´Yµw:�CI8=5GFU\
²;³)´)µw:=µ�³):=FE·Y¸¹µ�7¹¾ò¿wC]²�µ�FeË�¾YµwµhÈ�@ùï�´YµÜCI8=5/F�²�³Y´)µw:=µ�È�µw¾{²�798�<
³):=FE·Y¸¹µh²�Ce:;µ¶¿TF]5G³YCE:=µhÈÜ8;FGµhC]¿t´ÖFe8;´)µh:�79¾Ï¼�7¹ÍY@�ª]@oï�´Y7¹²
¿wFe5�\
³YCe:;7Â²�F]¾�795G³)¸¹7¹µh²#8;´YCE8#8=´)µ3CeÈ�F]³�8;µjÈ�CI8=5GF]²;³)´)µw:=µ�³Y:;Fe·Y¸9µj²"Ce:;µ
Heµh:;<�ÇÓµw¸¹¸�¿wFe¾Y²;7¹²�8;µh¾�8�Ç�798;´ùµjCe¿t´ÎFE8;´Yµw:j@
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P�Utv�px^�S | [e\�qg��_~U6yÂqh\ � pxqhS n U;\�u3^~r�RwS�u3qhpx[ n U;\�Ujd���� a��2�hc
�ES�Rwv�V]Rw\�V/RTS�u3qjpx[ n U=\�U�Rwv�VG�Y^`v�px_`U | u3qEV]Ut_Q�

î�µT8
D{²�79¾�8;:=F�È�DY¿wµ¶C/HICE:=7ÂCEÊ)¸¹µ�� ¿hCE¸¹¸9µjÈÖÈ)µw³�8=´�@2ï�´)µBÈ�µh³�8;´
È�µw·Y¾)798;7¹Fe¾ù7¹²Ó8=´)µ35�Ce²=²ÓFEË�8;´)µ¶5�CI8=µw:=7¹Ce¸bÇ�7~8=´)79¾ÏC/HeF]¸9DY5/µ�FEË
ªh¿w5��3¿T:=F]²=²1\x²�µj¿W8=79F]¾ÜCE¾YÈÖ¸¹µw¾)Íe8;´��,�$t�h���a�R�R�1�
î�µw8�DY²���À(�f��`¶ÁbÊLµ28;´Yµ#CI8=5GF]²;³)´)µw:=µ"È�µh³�8;´BË :;F]5 C�³LFe7¹¾�8�Ç�798;´
CE¸98;798;D{È�µ��ÏCE¸¹Fe¾YÍ�`*È�79:=µh¿T8;7¹Fe¾ÎD)³Î8;F�� � Ñh�(t
��À�����`¶Ár���c�� �!�9�Z�.À��9�ÂÁ���ªk�ç²�7¹¾ � `����	� � ��	� � � �$¡ �6¢�£f¤$¥ � �
ï�´�DY²�8=´)µBCI8=5/F�²�³Y´)µw:=µ3È�µw³�8=´ùÊ{µw8�Ç#µhµw¾Î8�Ç#FG³LFe7¹¾�8=²�Ç�798;´ÏCE¸Z\
8;798;D{È�µh²�� ¤ ��� � CE¾YÈò8�Ç#F Yhµw¾)798;´ìCE¾YÍe¸¹µh²�` ¤ ��` � À Ç�´)7Â¿t´öCe:;µ²;¸97¹Íe´�8;¸¹<�È�7Z^Lµh:;µh¾]8#Ë :;F]5 8;´)µ�79¾{¿T7ÂÈ�µw¾�8[Ywµw¾Y7~8=´ÜCE¾)Í]¸9µ¦` È�D)µ68;F
8;´YµBCI8;5GF�²�³)´Y:;µ3²;´)³{µh:;7Â¿T798�<)Á#7¹²gt��À�� ¤ ��` ¤2§ � � ��` � Á;��¨ ��À�� ¤ ��` ¤ Á©�ª��À(� � ��` � Á�¨_�
ï�Fä²;³{µhµhÈ%D)³ò8;´)µÎµwH]µw¾�8 Íeµh¾)µw:tCI8=79F]¾öÅ�î ± Å�ï ³):=µh¿wFe5G³)D�8=µh²
È�µh³�8;´�7¹¾�8;µwÍ]:=Ce¸¹²�Ë F]:"CeÈ�F]³�8;µjÈGCI8;5GF�²�³)´Yµw:=µÓ³Y:;Fe·Y¸9µj²-CE¾YÈ/¸ÂCI8=µw:
DY²;µh²�³):=µh¿wFe5G³)D�8=µhÈÖ8=CeÊ)¸¹µh²h@
¼�7¹ÍY@�º*¿wFeD)¸ÂÈ ´)µh¸9³�8;F(DY¾YÈ�µw:t²�8=CE¾{È 8;´)µ CEÊLFIHeµ È�µw·Y¾)7Z\

8;7¹Fe¾{²3CE¾YÈó8;´)µ�µ���DYCI8=79F]¾Y²w@G»ÓFE8=´ç¼�7¹ÍY@-ª,d�ºÖCe:;µG¿TF]D):;8;µh²;<ÏFEË
> @ ± @ A�CeD)5GFIH.@
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~��J� ��fEX��e[�U;\�^~rtRh_�±�Rw\xS n Rhv�V�S n U�ZoS�u3qhpx[ n U;\�U
²Bÿ´³;µ zw�t� þ �)�t�Uz6¶!·j� µ ���

± :=:=79HICE¸�È�7¹:=µh¿W8=79F]¾�7Â²2²;795�D)¸ÂCI8;µjÈ 7Â²;FE8;:=Fe³Y7¹¿hCE¸ @�½x¾/8;´)µ�CE¾{CE¸¹<,\
²;7Â²"²�8=CEÍ]µ�Fe¾)µ6²�´)F]D)¸ÂÈGDY²�µ6CE¾�CE³Y³):;F]³):=7¹CE8;µ�Ç#µh79Í]´�86À(¸ ²�7¹¾�`¶ÁW@
ï�´Yµ"·Y:t²�8oÈ�µh³�8;´G²;795�D)¸¹CE8;7¹Fe¾B7Â²©��D)7~8=µ�È�7_^.µw:=µw¾�8�Ë Fe:�¾�DY¿T¸¹µw7�CE¾{È
¾YµwD�8=:;7¹¾)F]²gt} 5GµhCE¾$HICE¸¹D)µÖFeË
8;´YµùCE8;5GF]²;³)´)µh:;7Â¿ÜÈ)µw³�8=´öË F]:�³):=FE8=Fe¾Y²

Ç�7~8=´º¹»�Æªhê,�$¼äµw> 7¹²ùCeÊ{F]D�8ùÃ�Ô2\ýÑ]ê¾½>¿.À6ÁÂ�I@ ï�´Y7¹²
5�CEÒeµj²B³LF]²=²�7¹Ê)¸¹µÖC È)79:=µh¿T8/²;795�D)¸¹CE8;7¹Fe¾%FeË�8;´)µÖ·Y:t²�8 7¹¾�\
8;µh:=C]¿W8;7¹Fe¾ÎÈ�µw³)8;´Ö8;´�DY²�È�7¹:;µj¿W8=¸9<�Í]79H�7¹¾)ÍÖÀ©Ç�7~8=´Ã` CE¾YÈÄb
²�7¹5 DY¸¹CE8;µhÈ{Á#8;´)µ¶·Y:t²�8�7¹¾�8;µh:=C]¿W8;7¹Fe¾Î³LFe7¹¾]8j@} 

FIÇÓµwH]µw:.Ë Fe:�¾)µwD�8=:;7¹¾)F�².8;´)µ�Å�8=Ce¾YÈ)Ce:=È	VÏF�È�µh¸EµTâ�8;:tCE³LFU\
¸¹CE8;7¹Fe¾�³):;µjÈ�7Â¿W8=²©Å�Æ?ªjê £�Ç�¤ ¿T5��#8;´�DY²�Íe7¹H�79¾)Í�8;´)µÓ5GµhCe¾
HICE¸¹D)µäFeË 8=´)µ�CE8;5GF]²;³)´)µh:;7Â¿óÈ)µw³�8=´ 8=F$ÊLµ%CEÊLFeD�8çªhê,È
Í�àE¿T5���Ç�´)7Â¿t´ö7Â²/²�7¹Íe¾)79·{¿hCE¾�8;¸¹<ä¸ÂCE:=Íeµh:B8=´YCE¾%8=´)µÎ´)Fe:=7_\YwF]¾]8tCE¸�CE8;5GF]²;³)´)µh:;7Â¿¶È�µw³�8=´%À(Æ Ã]ÔEê]êeê Í�àI¿w5��wÁ6�9ªjÔ.� @
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AlphaMax/3.1415*180. {AcceptFluorescence}
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Fmax:Theta {AcceptFluorescence}
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Ut}lUtvIS � vIS�Ut�hU=\ ±�}lUtvIS-vEs�u6z�U=\
S | [�U � vIS�Ut�hU=\ m�| [�UÓqhy.S n U�^~v]rt^~V]UtvIS2[�Rw\xS�^`rt_`U±�v]U=\�� | ¯"UWRh_hL³® �Yqj��OÓ± � @ mi` ULK�k
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rt_`qjs�V ¯"UWRh_hL³® À�_`qjs�VGRh_�S�^�S�s�VeU3OQ�Eu k
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�-RW}lU � ¯"UWRh_hL³® �Y^~pýS"qwybu3UWRhv �-RW}lUt_`Utv]�hS n p"qwybS n UÓ��s�qw\�UtpxrtUtvIS2[ n qhS�qhv�p
OQqjz]pxqj_`U=S�UTk
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S�^~u3U ��f ¯"UWRh_hL³® �Y^~pýS"qwy�Rw\x\�^`}hRh_{S�^`u3U#qhyb��s]qh\�Utpxr=UtvIS2[ n qwS�qjv]p2S�Rw�E^~v]�¶^`vIS�q¶Rhr=rtqjs]vES{z}|Fìa
m \ � ¯"UWRh_hL³® �Y^~pýS"qwyE¯ÓR | _`Ut^`� n RTSxS�UtvEs�RTS�^~qhvGrtqIU_Î¶rt^`UtvIS�p2y¹qh\"��s]qh\�UtpxrtU=vES2_`^`� n S
m u � ¯"UWRh_hL³® �Y^~pýS"qwy97/^`U6RTSxS�UtvEs�RTS�^~qhv/rtqIUcÎ3rt^`UtvIS�p"y¹qh\"��s]qh\�UtpxrtU=vES2_`^`� n S
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u | � ¯"UWRh_hL³® �Y^~pýS"qwyAÓ 6 7 m r=Ut_`_~p n ^�SxS�UWV z | S n UÓ��s]qh\�Utpxr=UtvIS2_~^`� n S
Rhv���½E� ¯"UWRh_hL³® �Y^~pýS"qwy�~Eæ3Rw\x\�^`}hRh_{Rhv]�j_`U
qhy.S n U���s�qw\�UtpxrtUtvIS2_`^`� n S
Rhv�� | � ¯"UWRh_hL³® �Y^~pýS"qwy�~���RT\x\�^`}jRw_.Rhv]�j_`U�qhybS n UÓ��s]qh\�Utpxr=UtvIS#_`^`� n S
v�r � vIS�Ut�hU=\ @#s�u�z�U;\oqhy ��m � n ^�S�p-qhybS n U�p n qW�oU;\@Ór n ¯"UWRh_hL³® �Y^~pýS"qwybvEs�u�z�U;\-qhybr n U;\�Utv��lqT}B[ n qhS�qhv�po�2^�S n qhs]S#RwSxS�UtvEs�RwS�^`qjv@Ór n S ¯"UWRh_hL³® �Y^~pýS"qwybvEs�u�z�U;\-qhybr n U;\�Utv��lqT}B[ n qhS�qhv�po�2^�S n �AÊlË m ¯#Ze@k�I�`a
RwSxS�UtvEs�RwS�^`qjv@Ór n S�qwS ¯"UWRh_hL³® �Y^~pýS"qwy�Rhrtr=s�u�s]_~RwS�UWV ves]u�z�U=\oqhybr n U=\�U=v��lqT}B[ n qhS�qjv]po�2^�S n qjseS#RwSxS�UtvEs�RTS�^`qjv@Ór n SxS�qwS ¯"UWRh_hL³® �Y^~pýS"qwy�Rhrtr=s�u�s]_~RwS�UWV ves]u�z�U=\oqhybr n U=\�U=v��lqT}B[ n qhS�qjv]po�2^�S n �AÊlË m ¯ÓZ�@k�I�~a�RwSxS�UtvEs�RwS�^`qjv
S�^~u3U r n a ¯"UWRh_hL³® �Y^~pýS"qwy�Rw\x\�^`}hRh_{S�^`u3U#qhy�r n U=\�Utv]�lqT}3[ n qhS�qjv]p"Rhpxpxs�u3^`v]�¶px[�UtUWV qhy�_`^`� n S"^~v S n U�}hRhrts]u
S�^~u3U r n f ¯"UWRh_hL³® �Y^~pýS"qwy�Rw\x\�^`}hRh_{S�^`u3U#qhy�r n U=\�Utv]�lqT}3[ n qhS�qjv]p-S�Rh�E^`v��¶^`vIS�q¶Rwrtrtqjs]vIS�z}|F�a
m \ r n ¯"UWRh_hL³® �Y^~pýS"qwyE¯ÓR | _`Ut^`� n RTSxS�UtvEs�RTS�^~qhvGrtqIU_Î¶rt^`UtvIS�p2y¹qh\#r n U=\�Utv]�lqT}3_~^`� n S
m u r n ¯"UWRh_hL³® �Y^~pýS"qwy97/^`U6RTSxS�UtvEs�RTS�^~qhv/rtqIUcÎ3rt^`UtvIS�p"y¹qh\#r n U=\�Utv]�lqT}3_~^`� n S
u·½]r n ¯"UWRh_hL³® �Y^~pýS"qwy�8 6 7 m r=Ut_`_~p n ^�SxS�UWV z | S n U�r n U=\�Utv]�lqT}3_`^~� n S
u | r n ¯"UWRh_hL³® �Y^~pýS"qwyAÓ 6 7 m r=Ut_`_~p n ^�SxS�UWV z | S n U�r n U=\�Utv]�lqT}3_`^~� n S
Rhv���½er n ¯"UWRh_hL³® �Y^~pýS"qwy�~ æ Rw\x\�^`}hRh_{Rhv]�j_`U
qhy.S n U�r n U=\�Utv��jqw}3_`^`� n S
Rhv�� | r n ¯"UWRh_hL³® �Y^~pýS"qwy�~ � RT\x\�^`}jRw_.Rhv]�j_`U�qhybS n U�r n U=\�Utv]�lqT}B_~^`� n S
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