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ÀPÁ�Â5Ã�ÄÆÅ_ÂmÇ_ÈÊÉ�Ë)Å�ÌjÍ�Î�Á�ÌjÍ�Å�Ç�Ì@ÏbÈÊÅ_ÈÊÐjÉ�ÌjÄÊÄÆÑRÒuÂ�Â�ÉRÏbÂmÃ�É�ÂÓÏxÌyÍ5Ì)Í�ÔuÂ�Õ�ÈÖÌjÄ�ÕÓÌyÍ�ÂJÐy×ØÅ_Á�Â�ÈÖÉb×nÐyÇ_Ù�ÌyÅ_ÈÊÐ@ÉEÇ_ÂmÅ�Ç_ÈÊÂ�ÚjÌjÄ:Å�ÌyÍ�ÎuÛ[ÌjÉ�Ï
Ü É�ÏbÂ�É�ÈÖÌjÒ�ÄÆÑkÛ�ÈÆÅ�ÕÓÌyÉÝÒuÂ�ÔuÂmÇ�×]ÐjÇ_Ù)ÂÓÏ�ÒkÑ�ÌjÔ�Ô�ÄÆÑ�ÈÊÉ�ËRÇ_ÂgÅ�Ç_ÈÖÂmÚ@ÌyÄ·Å_Â�Õ�Á�É�ÈÖÞ Ü ÂmÍ�ßàÀPÁ�ÈÊÍJÅ_Á�ÂmÐjÇ_ÂmÅ_ÈÊÕÓÌyÄ<Í®Å Ü ÏbÑàÍ Ü Ù)Ù�ÌYÇ_ÈÖámÂ�ÍÐ Ü Ç5Âgâ�ÔuÂgÇ_ÈÖÂmÉ�Õ�Â�ÍGÈÖÉ�ÚeÈÊÂmãKÈÊÉ�Ë�Ã�ÄÆÅ_ÂmÇ_ÈÊÉ�ËxÌyÍ|ÌjÉ2Ì@Ï�ÌjÔ�Å_ÈÊÚ8Â/ÌjÉ�ÏRÅ_Â�Ù)ÔuÐyÇ�ÌjÄÊÄÆÑeäBÏbÂ�ÔuÂ�É�Ï�Â�ÉkÅpÔ�Ç_ÐkÕ�Â�Í�Í�ß/å�Ô�Ç_ÐkÕ�Â�Í�Í�Å_Á�ÌyÅÓÛÈÊÉ�Õ�Ð@ÉkÅ�Ç�ÌjÍ®Å�Å_Ð/Å�Ç�ÌjÏ�ÈÆÅ_ÈÊÐ@É�ÌyÄ>Ç_ÂmÅ�Ç_ÈÊÂ�ÚjÌjÄ�ÛbÅ�ÌjÎ8ÂmÍ�ÈÊÉkÅ_Ð)ÌyÕ�Õ�Ð Ü ÉkÅ�Å_Á�Â|ÏbÑbÉ�ÌyÙ)ÈÊÕGÉ�ÌYÅ Ü Ç_Â5Ðy×�Ç_Â�ÄÊÂ�ÚjÌjÉ�ÕmÂ|ÌjÉ�Ï�ÈÊÅ_Í<Å_Â�Ù)ÔuÐyÇ�ÌjÄÌyÍ�ÔuÂ�ÕmÅ_Í�ß�æ�Â)ÈÊÉeÚ8Â�Í®Å_ÈÊË8ÌYÅ_Â�Å_Á�Â)É�ÌyÅ Ü Ç_Â)Ðj× Ü Í�ÂmÇ/ÈÊÉkÅ_ÂmÇ_Â�Í®Å_Í�Û:×nÐjÇ_Ù Ü ÄÖÌyÅ_Â Ü Í�Âm× Ü Ä�ÅBÑbÔuÂ�Í|Ðy×�Ì@Ï�ÌyÔ�Å_ÈÊÚeÈÆÅBÑkÛ�ÌyÉ�Ï�ÏbÈÊÍ�Õ Ü Í�ÍÅ_Á�ÂRÂmç[Â�ÕmÅ_ÈÊÚ8Â�É�Â�Í�Í�Ðy×JÅ_Á�Ð@Í�Â�ÅBÑbÔuÂ�Í�ÈÖÉèÇ_Â�ÄÖÌYÅ_ÈÖÐjÉ%Å_Ð Ü Í�ÂmÇxÈÊÉkÅ_ÂmÇ_Â�Í®Å_Í�ß�À:ÐÝÏ�ÂÓÌyÄ�ãKÈÊÅ_Á%ÏeÇ_ÈÊ×IÅ_Í�ÛGã·ÂàÈÊÉkÅ�Ç_ÐeÏ Ü ÕmÂRÅ_Á�ÂÉ�ÐjÅ_ÈÊÐ@É�Ðj×�Å_Á�Â5Á�ÌjÄÆ×�ÄÊÈÆ×nÂ�Ðj×4ÏbÐkÕ Ü Ù)Â�ÉkÅ_Í�ß4é Ü Ç�Å_Á�ÂmÇ_Ù)ÐyÇ_Â@ÛbãPÂ|Ï�ÈÊÍ�Õ Ü Í�ÍpÔuÐyÅ_Â�ÉkÅ_ÈÖÌjÄ�Ï�ÌjÉ�Ë@ÂmÇ_Í<×nÐyÇGÂgç[Â�ÕmÅ_ÈÊÚ8Â�É�Â�Í�ÍpÍ Ü ÕgÁ�ÌjÍÍ�ÂmÄÖÂmÕmÅ_ÈÊÚbÈÆÅSÑ�Å�Ç�ÌyÔ�Í�ßØæ�ÂGÔ�Ì�Ñ�Í�ÔuÂ�Õ�ÈÖÌjÄ>ÌyÅ�Å_Â�ÉkÅ_ÈÊÐ@É�Å_Ð/Ô�Ç�ÌyÕmÅ_ÈÊÕÓÌjÄ>Âmê)Õ�ÈÊÂ�É�ÕmÑ�ÈÊÍ�Í Ü Â�Í�ÒkÑ�Ï�ÈÊÍ�Õ Ü Í�Í�ÈÊÉ�Ë/Å_ÂmÇ_Ù�Í�Â�ÄÊÂ�ÕmÅ_ÈÊÐjÉEÌjÉ�Ï
ÈÊÉ�ÕmÇ_Â�Ù)Â�ÉkÅ�ÌjÄÊÈÆÅBÑkß

ë ì4íxî·ï<ðRñdò�óGî<ôyð�í

��f[hxrulnvbl]\mUbZ�UbqVrdq[hy\_õp`�~gö�lnq[vR~mhy}�`bZnXu\ml]`�q�`k}bhy~�\gf[hxZ�Ubo�\/r[hjWyU�ruh�fVUbo/iRUbr[h�Z�Ue~mvbh�UbiE`bX[q�\�o|`eaGrulnvbl]\mUbZ4lnqua÷`b~miRUk\mln`bq
U8}kUelnZ�Ueø[Znhb�4��f[l�oP\g~mhyiEhjqVru`bX>o<lnqVWY~mhjU�o�h�lnqRrulnvbl]\mUbZulnqua÷`b~miRUk\ml]`�q�fVU�o<Znhjr�\m`�U)q[hjõ�W�fVUeZnZnhyq[v�hplnq�ù�ú@ûYükýÓþEÿ��Sù�ükú��������eù�ú
	e�
spX[~m~ghjq�\gZn^ezbX>o�hj~mo�hy}bhj~g^ur[U8^��VqVrx\mf[hyiRoghyZn}bh@oPWY`bq[a÷~g`�q�\mhjrxõ5l]\gfEZ�Ub~gv�h�UbiE`bX[q�\�oP`eaØlnqua÷`b~miRUk\mln`bq�lnqx\gfVh|a÷`b~mi `ea�q[hyõ|oyz
hY�®iRUelnZ5iEh@ogomUev�hjoyzGUeq>rhjogt>h@WYl�UeZnZn^��`�~gZ�r����l�ruh��hjø�tVUev�hjoy����Z]\gf[`�X[vbfXVoghy~�oRfVU8}�h�UbWyWyhjomox\g`(Uè~gl�W�f ø>`uru^`ba
lnqua÷`b~miRUk\mln`bq�z�`bq[Zn^RUxo�iRUbZnZ>a÷~�UbWY\gln`bq2`ea�\gf[l�o�l�o�UbWÓ\mXVUeZnZn^x~ghjZnhy}kUeq�\G\g`x\gfVh)l]q�\mhy~mhjo�\moG`eaPUeq�^RtVUb~�\mlnWyX[Z�Ue~pXVo�hj~y�

��qua÷`�~giRUe\gln`bq�~mhY\g~mlnhy}kUeZBz�UeqVrÝhjogt>h@WYl�UeZnZn^R\mhY��\)~ghy\g~ml]hj}kUeZBz>l�o/UeqÝlnqua÷`�~giRUe\gln`bq�oghyhyö�lnq[v2t[~g`uWyhjomo�õ5l]\gf UeqÝhy��\ghyq>o�ln}bh
~mhjoghjUe~�W�fdf[hj~gl]\�Uevbhb���/ln}bhjqd\mf[hEo�fVUb~gh@rÝoglniEl]Z�Ub~gl]\glnh@opø:hY\_õGhyhjq iRUbq�^�l]q[a÷`b~miRUk\gln`�q�oghyhjö�l]qVv2t[~m`uWYh@ogoghjoyz�\gf[h��VZ]\mhy~ml]qVv
\mU�o�ö�fVUboKø>hjhyqRoghyhyqRU�oKU)ogt>h@WYl�UeZ[~mhY\m~glnhj}8UbZuWyUboghez�\g~mhjUe\ghjr�ø�^�~ghy\g~ml]hj}kUeZ�\gh@W�f[q[l���X[hjoy����qRog`biEh5WjUboghjoyze\gf[h��VZ]\ghj~glnq[v�UeqVr
~mhY\g~mlnhy}kUeZ>\mU�o�öuopfVU8}bh/hy}�hyq2ø>hjhyq�o�hjhyq2U�o��m\_õG`�oglnr[hjop`ea4\mf[h)ogUbiEh�WY`�lnq����I� �B�!�h)ru`xq[`b\"��X[h@o_\ml]`�qE\gfVh�oglniElnZnUb~gl]\_^)`ba
\gfVh�\mUbogöuo #b\gf[h"�VZ]\mhy~ml]qVv|\mU�o�ö�WyUeq�lnqVruhjhjr�ø>h5t:hy~ga÷`b~miEhjr�õ5lI\mf�ogZnlnvbf�\gZn^/iE`�r[l$�>hjr�~mhY\m~glnhj}8UbZ�\ghjW�fVq[l���XVhjoy��%|`kõGhy}�hy~jzeõph
t:`blnq�\�`bXu\/Uxa÷hyõ�lniEt:`b~g\mUeq�\|rul'&�hy~mhyqVWyhjo5lnq�\gfVh�qVUk\mX[~mh�`ea�r[Ue\mUElnq�}b`�Zn}bhjr��p��Ubö�l]qVvx\gf[h@o�h�r[l$&�hy~mhyq>WYhjo|l]q�\m`�UbWjWY`bXVq�\
l�oGø>hjq[h �>Wyl�UeZ�a÷`b~5h�&:h@WÓ\ml]}�hyq[h@ogoy�

��f[l�o�Ue~g\gl�WyZ]h·l�o�lnq)(VX[hjqVWYh@rJø�^�\gf[hKõG`b~mö|`ba�oghy}�hy~�UeZk~mhjoghjUe~�W�f[hj~moy�*�hKf>U8}bh·a÷`bX[q>r�hjogt>h@WYl�UeZnZn^�XVo�hya÷X[Zk\mf[h�WY`�qVWYhjtu\gX>UeZ
a÷~�UeiEhyõG`b~möRa÷`�~+�VZ]\ghy~mlnq[v�ruh@ogWy~glnø:hjr�lnq,� �-�Bz�UbqVr�\mf[hEUbr[Ubtu\gln}�l]\_^�l�ogogX[h@oJrul�omWYXVomoghjr�lnq.� �/�B��"hxU�r[rul]\gln`�qVUeZnZn^R~mhYa÷~mhjogf
Ueq>r�~mhy}�l�ogh�\mf[h|iE`�o�\Pl]iEt:`b~g\mUbq�\·tVUb~�\�o<`ea:\gfVh5õp`�~gö�r[hjomWY~ml]ø:hjr�lnq�� ���:UeqVr�� �-�S�0��q�\gfVh5a÷`bZnZn`kõ5lnq[vJw�h@WÓ\gln`�qVoYzbr[`�WyX[iEhyq�\
�VZ]\ghj~glnq[v�o�^uo�\ghjiRoGUb~gh)U�r[ru~mhjomo�h@rRø�^:�

1 WYZ�Ubomo�l]a÷^�lnq[v�X>o�hj~Jlnq�\ghj~gh@o_\�o5õ5l]\gf�~mhjogt>h@WÓ\�\m`�f[`kõ#\mf[h�l�ruh@UE`eaK~mhyZnhy}kUbqVWYh�W�fVUbq[vbh@o5`k}bhj~5\glniEh�2Bw�hjWY\gln`bqd�
3��4��o
õph�õ5lnZnZ�oghyhbz[~ghjZnhy}kUeqVWyhJiRU8^xø:h�rul�o_\mX[~mø>h@r�ø�^�X>o�hj~��B\g~mlnvbvbhj~gh@rEUeqVr2õG`b~mZnru�S\m~glnvbv�hy~mhjr�a�UbWY\g`�~moy�

5|s�w��6�87�w9�'�KX[~m`bt:hjUbq�sp`bZnZn`)��X[lnX[i'`�q��87:75h@o�h@Ue~�W�f;2S�Gs<�87| V�-3�z���t[~ml]Z���=��[z[�b b V�ez[�JUb~giRo�\mU�r�\yz��/hj~giRUbq�^b� �
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1 WYZ�Ubomo�l]a÷^�lnq[v�XVo�hj~�lnq�\ghj~gh@o_\�o|õ5l]\gfd~mhjogt:hjWÓ\�\g`2\gf[h�`�WjWYX[~m~mhyqVWyh�tVUk\g\ghj~gqVoJ`eaK~mhyZnhj}8Ubq�\�ru`uWYX[iEhjq�\�o�lnq�\ml]iEh 2Sw�h@WÓ�
\gln`bq��
3Ó� �h�l]q�\m~g`uruXVWyh�UEiEhjU�o�XV~gh�õ5f[l�W�f�hyq>Ueø[ZnhjoG\mf[h�\mhyiEt:`b~�UeZ4WyZ�Ubomo�l'�>WjUk\gln`�qR`ea<lnq�\ghy~mhjo�\moy�5c�`b~mhy`k}�hy~jz[õph
`bXu\mZ]lnq[hJf[`kõ ogXVW�f�lnqua÷`b~miRUk\mln`bqxiRU8^Eø>h)X>o�h@r2lnq �VZ]\ghj~glnq[vV�

1 WYZ�Ubomo�l]a÷^�lnq[v�a÷`b~miRoG`ea<Ubr[Ubtu\gln}�l]\_^ 2Sw�h@WÓ\gln`�q�� 3��
1 rul�ogWyXVogoglnq[v�lniEt[ZnhyiEhjq�\mUk\mln`bqxl�ogogX[hjoyz[o�X>W�fàU�o�l]q>WY~mhyiEhyq�\�UeZnl]\_^ 2SwuhjWÓ\mln`bq�� 3��
1 rul�ogWyXVogoglnq[v2\gf[h2t>hj~�a÷`�~giRUbqVWYhx`ea|rul'&�hy~mhyq�\�a÷`�~giRo�`ba�Ubr[Ubtu\gln}�l]\_^�`bq rul'&�hy~mhyq�\�ö�lnqVr[o)`ba�X>o�hj~�lnq�\ghy~mhjo�\mo�2Sw�h@WÓ�
\gln`bq���3��

1 rul�ogWyXVogoglnq[v)\mhy~mi oghyZnhjWY\gln`bqEa÷`�~|Ubr[Ubtu\gln}�h��VZ]\mhy~ml]qVv�\mU�o�öuo 2Bw�hjWY\gln`bq76 3Ó�
1 rul�ogWyXVogoglnq[v�t:`e\mhyq�\gl�UeZØrVUeq[v�hy~�o�a÷`�~5h &�hjWY\gln}bhjq[hjomoYz[ogXVW�f�Ubo5oghyZnhjWY\gln}�lI\_^�\m~mUbtVo42Sw�h@WÓ\gln`�q�8
3��

��f[l�o5o�\gXVru^�lnoG\mf[h)~mhjogX[Z]\G`ba4\gfVh)ø>`b\�\g`�ix�BXVtàUbt[t[~m`�UbW�f2õph�fVU8}�h�a÷`�ZnZ]`kõGhjrE\g`EruhjUbZ�õ5l]\gf �VZ]\ghy~mlnq[v�lnq2\gf[h)Z�U�o_\�^bh@Ue~�oY�
�/X[l�ruh@rEø�^�\mf[h/hY�ut>hj~glniEhjq�\�o<õGhJfVU8}�h|t:hy~ga÷`b~miEhjr:9 lnqx\gf[h�WY`�q�\mhY��\�`ea�\gfVh/� 7|��s��;8�Ubr[Ubtu\gln}bh �VZ]\ghy~mlnq[v�\mU�o�öuoGUeqVr
hyZ�oghyõ5f[hj~gh<9 õph/õ5lnZnZV\m~g^E\m`�a÷`b~mi�X[Z�Ue\gh|õ5fVUe\5õph/ø>hjZnl]hj}bhJZ]lnh@oK`bq2\gfVhJ\m`bt�UeqVr2l�o�lniEt:`b~g\mUbq�\pa÷`b~�h &�hjWY\gln}bhjq[hjomoy�PTV`b~
WY`�iEt[ZnhY\mhyq[h@ogoyz�õGh�õ5lnZ]Z�o�\mUb~�\�a÷~m`bi \mf[h�ruh �>q[l]\gln`bq2`ea·\gf[h4�VZ]\mhy~ml]qVv�\mU�o�ö:�

= > ðRó|ò@?BA�í�îDC�ô5EYî�A|ïKô@í7F

�J`�WyX[iEhyq�\ �VZ]\ghy~mlnq[vxl�o�UeqÝl]q[a÷`b~miRUk\gln`�q2oghyhyö�lnq[vRtV~g`uWYh@ogo5\gfVUe\�oghjUb~mW�f[h@o�\gfV~g`�X[vbfdU2ru^�qVUeiEl�WyUbZnZ]^xv�hyq[hj~mUe\ghjr�r[`�WyXu�
iEhyq�\JWy`bZnZnhjWY\gln`bq�zuhb� vV�:U�� �Sý ��ÿkþ `eaKUe~m~gln}�lnq[vxru`uWYX[iEhjq�\�oYz>a÷`b~/ru`uWYX[iEhjq�\�o5õ5f[l�W�f�iRUk\�W�f�URXVo�hj~�lnq�\ghj~gh@o_\j�5��fVh�XVoghy~
lnq�\ghy~mhjo�\|l�o|UbomogX[iEhjr2\g`�ø>h�Zn`�q[ve�B\ghj~gi�z[lnq�WY`�q�\m~mU�o_\5\m`R`bqVhY�B\glniEh ��XVhy~ml]h@o5lnq�~ghy\g~ml]hj}kUeZBzVUeqVr�õGh�õ5lnZnZØWyUbZ]Z4lI\/U �Bü1G:ù�He�
T·lnZI\mhy~mlnq[v�iRU8^�UeZ�og`)ø>h�oghyhyq2Ubo�U�IYù�ú�ÿkýKJLHNMIÿ ���Óù OPH�ÿ��Sù�ükúRQ�H�ÿ��6�6	�üeýÓùTS@ÿ��Sù�ükúd\�Ubogö�õ5fVhy~mh�hjU�W�fEq[hyõ�r[`�WyX[iEhyq�\GfVUboK\g`�ø:h
WYZ�U�ogogl'�VhjrEXVqVruhy~5`�q[h)`ea�\_õp`EWjUk\ghjvb`�~glnhjoy��~mhyZnhj}8Ubq�\yzu`b~�q[`�qu�B~mhyZnhj}8Ubq�\y�

�J`�WyX[iEhyq�\ �VZ]\mhy~ml]qVv[z·UbqVr oglniEl]Z�Ub~gZn^�`b\gf[hj~�lnqua÷`�~giRUe\gln`bq�o�hjhyö�lnq[v�t[~g`uWyhjomo�h@oYz<WyUbqèø>h2ø[~g`�öbhjq"r[`kõ5qèl]q�\m`�\gf[~mhyh
ogh ��X[hyq�\mlnUbZnZ]^��®t>hj~�a÷`�~giEh@r2ogX[øu�B\mU�o�öuo/`b~�iE`uruX[Znh@oY��HmüUMVM$�1H��Sù�ükú�z"���WM$�1H ��ù�üeú4zPUeqVrYXkù �ZG�MIÿ�J `ea5ru`uWYX[iEhjq�\�oY�E��f[hx`k}bhj~mUbZnZ
t[l�WÓ\mX[~mh/l�o�ruhjt[l�WÓ\gh@r�lnq�T·l]v�X[~mh��b�
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T·lnvbX[~mh��b��w�X[øu�B\mU�o�öuo�`ea<U �VZ]\ghj~glnq[v�t[~g`uWyhjomoY�
sp`bZnZnhjWY\gln`bqàl�o�WY`bq>WYhy~mq[h@r�õ5l]\gfÝtV~g`k}�l�rulnq[v�Uàru`uWYX[iEhjq�\/o�\g~mhjUei�����õG`àõGU8^uoJ`eapWy`bZnZnhjWÓ\mlnq[vRru`uWYX[iEhjq�\mo/iRU8^2ø:h

rul�o�\glnq[vbXVlnogf[h@r��[G[ÿ/���ÓùV\/�WM]J�Wy`bZnZnhjWÓ\mhjr he� v[�Øa÷~m`bi U�q[hyõ|ogõ5ln~gh � �/�Bz·`�~4G:ýmü�^�ÿRH �SùV\ �NM_J"WY`bZnZnhjWY\gh@rÝhb� vV�4õ5l]\gfèUeXu\m`bq[`�iE`bXVo
lnq�\ghyZnZnlnvbhjq�\�Ubvbhjq�\�o/vb`blnq[v2`bXu\�\m` �>qVrÝqVhyõ'r[`�WyX[iEhyq�\�oJlnqÝ\gf[h�"`b~mZ�r�� �l�ruh �hjø,�Æ�-�B�E��f[hEWY`bi�ø[lnqVUe\gln`bq�`eaGø>`b\gf
UbWY\gln}bhjZn^�Ueq>rRtVU�ogogln}bhyZn^�WY`bZnZnhjWY\gh@r�r[`�WyX[iEhyq�\�oplnqR`�q[h�o_\m~gh@Uei l�opUbZnog`�t:`�omo�lnø[Znhb�·��f[h�rul�o�tVZnU8^�iE`uruX[Znh�l�op~gh@o�t:`bqVoglnø[Znh
a÷`b~/\mf[hxl]q�\mhy~�UbWÓ\mln`bq�ø:hY\_õGhyhyq�XVoghy~�o�UeqVrÝ\gf[hEog^uo_\mhyi�� �®\�ru`�hjo�qV`e\)`bq[Zn^�rul�ogt[Z�U8^�\mf[hEo�hjZ]h@WÓ\mhjrÝr[`�WyX[iEhyq�\�oYzØø[X[\�l]\
lnq�\ghy~�UbWY\mo)õ5l]\mfèXVo�hj~mo�UeqVr U�WyWy`bX[q�\mo)a÷`b~�\mf[hyln~�~gh@UbWÓ\mln`bqVo�`�q"\gf[h2t[~gh@o�hjq�\ghjr"`�Xu\gtVXu\�\m`ÝvbXVlnr[hx\gf[hàWY`bZnZnhjWY\gln`bq�UeqVr
oghyZnhjWY\gln`bq�t[~g`uWyhjomo�h@oY� ��qx\gf[l�oKo�\gXVr[^ez�õph�a÷`uWYX>oK`bXV~KUk\�\mhyq�\gln`�q�`�q�\gf[h�oghyZnh@WÓ\gln`�q�iE`uruX[Znhe�P��f[h�Wy`bZnZnhjWÓ\mln`bq�UbqVrxrul�o�t[Z�U8^
\mU�o�öuo/Ue~mh�UbZn~gh@Ubru^2~gl�W�fd~mhjoghjUb~mW�fdUb~gh@UboJl]qd\gf[hjl]~/`kõ5qÝ~mlnvbf�\yz�Ueq>rdõ5lnZnZ�ø:hEWY`bq>o�l�ruhj~gh@r�f[hy~mh�U�o�øVZnU�W�ö��Bø:`8�uhjoyz>õ5f[hj~gh
\gfVh�a÷`�~giEhj~Kt[~m`k}�l�ruh@oKU�r[`�WyX[iEhyq�\po�\g~mhjUbi UeqVrx\mf[h/ZnUe\�\mhy~�tV~g`k}�l�ruhjoK~ghjZ]hj}kUeqVWyhP�_XVruvbiEhjq�\mo<a÷`�~Gog`biEh�`ea�\gfVh/oghyZnhjWY\gh@r
ru`uWYXViEhyq�\moy�

��f[hEoghyZnhjWY\gln`bqdiE`uruXVZ]hxru`�hjo/\mf[hRUbWY\gXVUbZ �VZ]\ghy~mlnq[và`ea�\mf[hRWY`�ZnZ]h@WÓ\mhjrdru`uWyX[iEhyq�\moyz�oghyZnhjWY\glnq[v�\gf[hx~mhyZnhy}kUeq�\�`b~)~mhY�
�_hjWY\glnq[vx\mf[h�ln~g~mhyZnhj}8Ubq�\G`�q[hjoyzVõ5l]\gf�~mhjogt>h@WÓ\|\m`RUx\g`�t[l�Wk�<�®\JXVo�h@o|og`biEh�lnq�\mhy~mqVUeZ<ý��;G�ý � ���yú �®ÿ��Sù�ükú a÷`b~�r[`�WyX[iEhyq�\�o|UeqVr

5|s�w��6�87�w9�'�KX[~m`bt:hjUbq�sp`bZnZn`)��X[lnX[i'`�q��87:75h@o�h@Ue~�W�f;2S�Gs<�87| V�-3�z���t[~ml]Z���=��[z[�b b V�ez[�JUb~giRo�\mU�r�\yz��/hj~giRUbq�^b� �
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\g`�t[l�WyoyzVWyUbZ]Znh@r�G:ýmü O M'� ��� 7|hyt[~mhjoghyq�\mUe\gln`bq2UeZnZn`kõ|oYz�ø�^�iEhjUbqVo�`ea<U4O M �6�yýÓù�ú
	Jû � ú)H ��ù�üeú4z>\gf[h�WjUeZ�WYXVZnUe\gln`bqE`ba�\mf[h�Ueø:`bX[\��q[h@ogo�`ba�hjU�W�f2ru`uWyX[iEhyq�\5õ5l]\gf�~mhjogt:hjWÓ\�\m`xU�\m`bt[l�Wkz[og`EUbop\g`Eruh@WYl�ruh/õ5f[hY\mf[hy~�\m`xoghyZnh@WÓ\�`b~5~mh_�_hjWY\5lI\j�K��õp`xo�`�X[~�WYhjoG`ba
ruh@ruXVWYlnq[v�~mhyt[~mhjoghyq�\�Uk\gln`�qVo·fVU8}bh�ø:hyhyqRr[`biElnqVUk\mlnq[v5\gfVh|~gh@o�h@Ue~�W�f�lnq �VZ]\ghj~glnq[vVzbrul�o_\ml]qVvbX[l�ogf[lnq[v5\_õG`J\_^�t:hjo�`ea �VZ]\ghy~mlnq[v[�
H�ü�MVMIÿ�I�ükýgÿ ��ùV\/��2÷`b~4�yü5HYù�ÿUM 3�z�UeqVr H�ükú ���yú �.^ I�ÿ ���1X 2�`b~3H�ü 	búVù �SùV\/�-3�� ��z)6 �S�

��q%Wy`bZnZ�Ueø:`b~�Uk\gln}�h �VZ]\mhy~ml]qVv[z<ru`uWYX[iEhjq�\�o�Ub~gh�~ghjt[~gh@o�hjq�\ghjr ø�^èUbq[q[`e\�Uk\ml]`�qVo)iRU�ruh�ø�^�\gf[hjln~�t[~mln`b~�~mhjU�ruhy~�oy��5G^
hY�[W�fVUbq[vblnq[v�\mf[hjogh�Ueq[q[`b\mUe\gln`bqVoyz�v�~g`�X[tVop`ea4X>o�hj~mopõ5l]\gf�ogfVUe~mhjrRl]q�\mhy~mhjo�\mo�WjUeqàUeXu\m`biRUk\ml�WyUeZnZn^)ø:hJl�ruhjq�\ml'�Vhjr���sp`bZnZ�Ueø[�
`b~�Uk\mln}bh �VZ]\ghy~mlnq[vEWyUbqàtV~g`k}�l�ruh)UxøVUbogl�oGa÷`b~�oghyZnh@WÓ\gln`�q2`baPru`uWyX[iEhyq�\mo|~ghjv�Ue~�ruZnhjomoG`eaPõ5f[hY\mf[hy~J`b~|qV`e\|\mf[hyln~|WY`�q�\ghyq�\�l�o
~mhyt[~mhjoghyq�\gh@r���sp`bq�\ghjq�\g�Bø>Uboghjr �VZ]\ghy~mlnq[v)Ubomo�XViEhjo·\gf>Uk\ph@UbW�fxXVoghy~p`bt:hy~�Uk\gh@o5ù�ú)X �;G��yú)X �yú �.M_J8����f[hj~gh5l�o<qV`�hY�[W�fVUbq[vbh5`ba
lnqua÷`b~miRUk\mln`bqR`ba<Ubq�^Rö�l]q>r�z[\gf�XVoJru`uWYX[iEhjq�\|~ghjt[~gh@o�hjq�\mUk\mln`bqVo�WyUbq�`bq[Zn^Rø:h�ruhj~gln}bh@rRa÷~m`bi \gf[hjln~�WY`�q�\mhyq�\y����aKWY`bXV~moghez
ø:`e\gf�Uet[tV~g`�UbW�f[h@o5iRU8^�ø:h�Wy`bi�ø[lnq[hjràlnqdURõ�U8^2\gfVUe\�Ubq[q[`e\�Uk\ml]`�qVo|UbqVrdWY`�q�\ghyq�\/ø>`b\gfÝWy`bq�\g~mlnø[Xu\gh�\g`�h@o_\mlniRUk\gh�\mf[h
Ueø:`bX[\gq[h@ogoy�0��q2\mf[l�o5o_\mXVru^bzVõph)Ub~gh)WY`�qVWYhj~gqVhjrRõ5l]\mf�Wy`bq�\ghjq�\��®øVUboghjr �VZ]\ghy~mlnq[v[�

T·lnZI\mhy~mlnq[vàog^uo_\mhyiRo)WjUeqèhY�ut[Zn`�lI\�\mf[h�Zn`bqVve�B\ghy~mi qVUe\gX[~mhR`baG\m`bt[l�Wjo�\g`dlniEt[~m`k}bh�\gfVh �VZ]\ghj~glnq[v�iE`uruhyZp`k}bhj~�\glniEhe�
� o�^uo�\ghyi iRU8^�WY`�q�\glnq�X[`bXVogZn^�iE`�q[l]\g`b~|\gf[hxo_\m~gh@Uei UbWjWYX[i�X[Z�Uk\mlnq[vErul'&:hj~ghjq�\/ö�l]q>r[o�`bapo�\mUk\ml�o_\mlnWjUeZ4rVUk\mU[zØUeqVrÝXVo�lnq[v
\gfVhyi \g`�t[~g`uruX>WYh|ø:hY\g\ghy~G~mhyt[~mhjoghyq�\mUe\gln`bq>o·a÷`b~�tV~g` �VZnhjoy�·c�`�~ghj`k}bhy~jzbUbopru`uWYX[iEhjq�\mo�Ub~gh"�>ZI\mhy~mhjr�a÷`�~pU�\m`bt[l�Wkz�\gf[hJXVoghy~
iRU8^xvbln}bhJ~ghjZnhy}kUeqVWyh��_X>ruvbiEhjq�\�opa÷`b~5o�`�iEhJ`ba4\mf[h)o�hjZ]h@WÓ\mhjr�r[`�WyX[iEhyq�\�oY���bXVruvbh@r�ru`uWyX[iEhyq�\mo�WjUeqàø>h�XVoghjr�\g`EUbrVUetu\
\gfVh�\g`btVlnW/t[~m`��>Z]h�Ueq>r�\mf[h4�VZ]\ghj~glnq[v�a÷X[qVWY\gln`bqØ����f[h�W�f[`bl�WyhJø:hY\_õGhyhjqàhy�ut[Zn`bl]\glnq[v�\gf[h)Zn`bqVve�B\ghy~mi qVUe\gX[~mh�`ea·\g`btVlnWjo�`b~
q[`b\yz�rul�o_\ml]qVvbX[l�ogf[hjopø>hy\_õphjhyq�\_õG`x\_^�t>h@o|`ba<og^uo_\mhyiRoy�5wu^�o�\ghjiRo�\gf>Uk\/r[`Rq[`e\/W�fVUeq[v�h�\gf[h�õGU8^�\gf[hj^ �>ZI\mhy~|`k}�hy~�\ml]iEh
Ue~mh2WjUeZnZnhjr I�ÿ��;H��	��`b~àú:üeú ^�ÿRX�ÿ G ��ùV\/�b�
�Jq[hY�®tVU�ogo��VZ]\ghy~mlnq[vdog^�o�\ghjiRo)\mfVUk\EUeZ]\ghj~�\mf[hyln~ �VZ]\ghy~mlnq[v�iE`uruhyZGlnq ~mhjogt>`�qVo�h
\g`2\gfVh�f[l�o�\g`�~g^àUe~mh�WyUbZnZ]h@rèÿRXbÿ1G*�SùV\ �b� ��q � 7|��s��;8[z�U�r[Uetu\mln}�l]\_^2fVUbo/ø:hyhyq t[~m`k}bhyq�lniEt:`b~g\mUbq�\j��\gf[h�h &�hjWY\gln}bhjq[hjomo|`ba
UbrVUetu\ml]}�h�~mX[qVo 2�lnq[l]\gl�Uk\mhjr�`�q[Zn^�õ5lI\mf }�hy~m^�ZnlI\g\gZnh�~ghjZ]hj}kUeqVWyh�lnqua÷`b~miRUk\mln`bq 3�f>Ubo�ø:hyhyqèWy`biEtVUb~mUbø[Znh)\g`�\mf[l�o�`eapø>Uk\mW�f
~mX[qVo 2÷lnq[l]\mlnUe\gh@rRõ5l]\gf2a÷X[ZnZ�\g~�Uelnq[lnq[v�o�hy\mo�3��

� �  A ENA�����í�ó�A�� E������Pô��dó��/î<ôyð�í-ð����(ð��dôjó��

� �VZ]\ghy~mlnq[v�\�Ubogö�ø:hyv�lnqVo�õ5l]\mf%UdXVoghy~xlnq�\ghj~gh@o_\�UbqVr%U o_\m~gh@Uei `ea/ru`uWYX[iEhjq�\�oY� �l]\gf%~gh@o�t:hjWY\�\m`�U o_\m~gh@Uei `ea �
ru`uWYXViEhyq�\moyz�Ueq>r�U�ogogX[iElnq[vJø[lnqVUe~m^)~ghjZnhy}kUeqVWyhezeõGh�õ5l]ZnZuruh��Vq[h�U�o·\g`btVlnW"!(\gf[h|ogX[øVo�\g~mhjUbi�`ea�UeZnZ[ru`uWyX[iEhyq�\mo·~mhyZnhy}kUbq�\
\g`�\gf[h�XVoghy~�# oJlnq�\ghy~mhjo�\yz�he� v[�]z$!&%(' �*),+�+,+�) '.- )�/10 �"�)��f[l�oJruh��Vq[l]\gln`�q�`ea<\g`�t[l�W ��XVUbq�\ml'�Vhjo|\gf[h�XVo�hj~Jlnq�\ghj~gh@o_\Jl]q
\ghj~giRo�`ba�\gf[h�r[`�WyX[iEhyq�\�o�\g~mhjUbi�� �h�õ5l]ZnZKU�ogogX[iEh�\gfVUe\�\gfVhE\g`�t[l�Wxlno G��yý���ù � �Sù�ú
	�lnq \mf[h�o�\g~mhjUbi�zØ\gfVUe\�l�oYzPUbo�\mf[h
o�\g~mhjUei vb~m`kõ|o 22�4365.3p\mf[h�\g`�t[l�W�v�~g`kõ|o�U�o�õphjZ]Z02 / 365 3��

��r[`btu\ml]qVv�\mf[l�o�t>`�lnq�\|`ba·}�lnhyõ�z[`�q[Zn^2�87�rul'&:hj~ghjq�\�\m`bt[l�Wyo�iRU8^Eø:h�rul�o�\glnq[v�X[l�o�f[h@rxa÷`b~JUEWYhy~g\mUblnq9�"z:f[`kõphj}bhj~yz[Ueq
lnq)�Vq[l]\mh/q�X[i�ø:hy~|`ba·lnq�\ghj~gh@o_\�o�iRU8^Rø>h�\gf[`�X[vbf�\|`ea�� �f[hjq�\_õp`E`�~|iE`b~mh)rul'&:hj~ghjq�\5lnq�\ghj~gh@o_\�oG\g~�UeqVogZ�Uk\gh/\m`x\gf[h�omUeiEh
ogX[øVo�\g~mhjUei `ea�~ghjZ]hj}kUeq�\Kru`uWYX[iEhjq�\�oYz�õph5õ5lnZnZ�q[`e\�rul�o�\glnq[v�X[l�o�f�ø:hY\_õGhyhjq�\gf[`�o�h5lnq�\ghj~gh@o_\�o #e\mf[h|l�ruh@U�l�o·\gf>Uk\�^�`bXxWyUeqVq[`e\
vbhy\|Ueq�^�\gf[lnq[v�iE`b~mh�\mfVUeq�õ5fVUe\5lno5U�WÓ\mXVUeZnZn^xt[~gh@o�hjq�\�lnq2\gf[h�o�\g~mhjUbi��

�Øhy\�XVo�Ubomo�X[iEhEUbqNÿRI � �Sýgÿ�H�� Xkù � �®ÿkú�H��àþ ��ÿ � � ý ��: 22'<; ) '�= 3.> �   ) ��5.3/ø:hY\_õGhyhjq%Ueq�^d\_õG`dru`uWYXViEhyq�\mo?'<; ) '�=e�w�iRUbZ]Z�rul�o�\mUeq>WYhG}8UbZnX[hjo·iEhjUbq�\mfVUk\P\_õG`�r[`�WyX[iEhyq�\�o·Ub~gh�Ueø:`bX[\<oglniElnZnUb~0� � IA@��1H � ��� �h�õ5lnZnZuUeZ�o�`Jlnq�\m~g`uruX>WYh�UGû � S1Syù�ú � ���
GVÿkýgÿeþ�� ���yýCB|õ5fVlnW�f�ruhyqV`e\gh@o�\gf[hGiRUk�ulni�XVi#rul�o�\mUbqVWYhGUeZnZn`kõph@r�a÷`�~4\_õG`�ru`uWYX[iEhjq�\�oØ\m`�ø>h�WY`�qVo�l�ruhj~gh@r�Ubo�ø:hylnq[v�Ueø:`bXu\
\gfVh�ogUbiEh/ogX[øu�_h@WÓ\y�

�%\g`btVlnW�! iRU8^/ø>h5WYZ�U�ogogl'�Vhjr/õ5l]\gf�~mhjogt:hjWÓ\·\g`J\gfVhp}kUeZnX[h@o4`ba[\gfVhGrul�o�\mUbqVWYh": 22'<; ) '�=-3Ózka÷`b~<UeZnZb~mhyZnhj}8Ubq�\·ru`uWYXViEhyq�\mo' ; ) ' = z:Ubo / 365�
1 �N5�ED��.	GF �|ZnZ4r[lno�\mUbqVWYh@oGø>hy\_õphjhyq2\gf[h�ru`uWyX[iEhyq�\mo5Ub~gh/Znhjomop\gfVUbqà`�~5h ��XVUbZ�\g`<B��

H	I )KJ �L: 2M' ; ) ' = 3 0 B +

1 # ���MNZ5�����CF<��ZnZ>rul�o�\mUeq>WYhjo�ø>hy\_õphjhyq�Wy`bqVoghjWyXu\gln}�h|ru`uWYX[iEhjq�\�o�Ub~gh5Znhjomo<\mfVUeq�`b~�h-��XVUeZV\g`OB�z�ø[Xu\5o�`�iEh|rul�o_\�UeqVWyhjo
`ea�qV`bqu��WY`�qVo�h@WYXu\mln}bhJr[`�WyX[iEhyq�\�o5Ue~mhJq[`b\y�

HPI �L: 2M' ; ) ' ;RQ � 3 0 B UbqVrTS I )UJ �V: 22' ; ) ' = 3XW1B +
Y[Z]\*^`_[aMb c`dXe2f"e2^g_�hCikj$l9m[fnc,o�_Kc�eMbpfncrq

5|s�w��6�87�w9�'�KX[~m`bt:hjUbq�sp`bZnZn`)��X[lnX[i'`�q��87:75h@o�h@Ue~�W�f;2S�Gs<�87| V�-3�z���t[~ml]Z���=��[z[�b b V�ez[�JUb~giRo�\mU�r�\yz��/hj~giRUbq�^b� �
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1 �����(5���
��#����[Fp��f[hy~mh�Ue~mh�WY`�qVoghjWYX[\gln}bh)ru`uWYXViEhyq�\�rul�o_\�UeqVWyhjo�v�~gh@Uk\ghj~�\gfVUbq B�zVø[Xu\J\gf[h)\m`bt[l�W)WjUeq�ø>h�ø[~g`�öbhjq
ru`kõ5q�\m`EU �>q[l]\gh�q�X[i�ø:hy~5`ba � o�\mUeøVZ]h�rul�o��_`blnq�\�ogX[øu\m`bt[l�Wyoy�

S�o�\mUbø[Znh1! � )�+,+�+�) !����8! %�� ; ! ; UeqVr H ' ; > !�� ) ' = >9!	� )�
�%�� �L: 2M' ; ) ' = 3�W B )
õ5f[hy~mh�� iEhjUeq>oG\gfVUe\ ! ; #Æo�Ue~mh�����HNM � �ÓùV\/� G[ÿeý ��ù �Sù�ükú���`ea !)��\mf[hy^àfVU8}�h)q[`�ru`uWYXViEhyq�\mo5lnq�WY`�iEiE`bq2ø[Xu\�\mf[hyln~X[q[ln`bqàUeiE`bXVq�\�op\g` !)�

1 '���� ������8F�\gf[h�omUeiEh�Ubo�i�X[Z]\glniE`ur[UeZBzbøVXu\5\gf[h)q�X[i�ø:hy~ � `ea<o�X[ø[\g`btVlnWjoGlno�lnq)�>q[l]\ghe�
1���� �(5	@���)���5	GF�\mf[h�ogUbiEh/U�o�}kUevb~�Ueq�\jz�øVXu\ � 365 a�Ubo�\ghj~�\gfVUbqàa÷`b~5}kUev�~mUbq�\G\g`�t[l�Wyoy�

��f[l�o/WYZ�Ubomo�l'�>WjUk\ml]`�q2l�o/~m`bX[v�f�z�ø[Xu\�o�X��EWylnhyq�\Ja÷`�~�`bX[~�UeqVUbZn^�ogl�oY��� \g`�t[l�W�iRU8^àhY�uf[lnø[l]\Jlnq ~gh@UeZnl]\_^2U2iE`b~mh�WY`�iEt[ZnhY�
ø:hyfVU8}�ln`bX[~�lnq�\glniEhEø�^ ogõ5l]\mW�f[lnq[vàø>hy\_õphjhyq"\_õG`�`b~�iE`�~ghx`bap\mf[h�Ueø:`k}bhx\_^�t:hjoy��TV`b~�hy�[UeiEt[Znhez·Uà\g`btVlnWxl�o)Ue\��V~�o_\
o�\mUeøVZ]hbzuø[Xu\|\mf[hyq�o�\mUe~g\mo�ru~ml]a�\glnq[v�#�`�~5hy}�hyq�U�ogX[øu\m`bt[l�W !$;P`eaPU�}kUbvb~�Ueq�\p\m`bt[l�W/l�o�ru~gl]a�\ml]qVv[�

�|`b\ghp\gfVUe\P\gf[hpa÷X����jlnq[hjomo·tVUe~�UeiEhy\ghy~kB�ruhY\mhy~miElnq[hjoØ\gf[h�ZnlniElI\�o�`eaV\gf[h5WYZ�U�ogoghjoy�ØU�}�hy~m^)ZnUb~gv�hPa÷X����jlnq[hjomo·õ5l]ZnZ�WYZ�Ubomo�l]a÷^
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t:`b~�UeZ<WYZ�Ubomogl$�:WyUk\mln`bq�`eaG\g`�t[l�Wyo/Ubo)rul�omWYXVomo�h@rÝUbø>`k}�he����fVhyq"õphxõ5lnZnZ�øV~glnh (>^drul�ogWyXVogoJ\mf[hElniEt[ZnlnWjUk\ml]`�qVoG\gf>Uk\�o�X>W�f�U
WYZ�U�ogogl'�>WyUe\gln`bqxfVU�oGa÷`b~"�VZ]\ghj~glnq[v�h &�hjWY\gln}bhjq[hjomoy�

5|s�w��6�87�w9�'�KX[~m`bt:hjUbq�sp`bZnZn`)��X[lnX[i'`�q��87:75h@o�h@Ue~�W�f;2S�Gs<�87| V�-3�z���t[~ml]Z���=��[z[�b b V�ez[�JUb~giRo�\mU�r�\yz��/hj~giRUbq�^b� �
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periodically clustered

simply periodic

uniform

aperiodically clustered

T�lnv�X[~gh��u� �#\mhyiEt:`b~�UeZ�WYZ�Ubomogl$�:WyUk\mln`bqE`ea�\g`�t[l�Wyoy�

� ��� ��� # � !:FH%,# 6 ? %� �7H+�6 ? %;G + (��
�Øhy\JXVo/WY`�qVoglnr[hy~�U�ú�ükýÓþEÿ�MÊùTS-�1X �Sù�þ��N^ MÊù�ú*� �   ) � �Bz:õ5fVhy~mh)\gf[h�lnq[l]\gl�Uk\mln`bq�`baKU �VZ]\ghj~glnq[vx\�Ubogö2l�o�Z]`uWjUk\gh@r�Uk\/ 2UeqVrà\mf[h
t[~mhjoghyq�\)\glniEhxl�o)Uk\R�b�à��U�W�f�r[`�WyX[iEhyq�\)`uWyWyX[~g~mhyq>WYhEWyUbq�qV`kõ'ø:hR~mhyt[~mhjoghyq�\gh@rÝø�^�U�t>`�l]q�\)lnq�\gfVUe\�lnq�\mhy~m}kUeZBz4UeqVr
\gfVhR`uWyWYXV~g~mhyqVWyhEtVUk\g\ghj~gqè`ba5U�\g`btVlnWx`ba5Z]hjq[ve\mf / ø�^"U�Znlno�\�`ea5t:`blnq�\mo�� �*)�+,+,+�) �G-:�Ýc�hjU�o�X[~mhjo�`ea�2÷q[`�q 3�XVq[l]a÷`b~miElI\_^
`eaPt:`blnq�\��®Z]l�o�\mo�Ue~mh)WyUbZ]Znh@r�Xkù �NHyý � G[ÿeú)Hyù � ����w�XVW�f�iEh@UbogX[~gh@oGfVU8}bh/\gfVh�o_\m~gX>WÓ\gXV~gh)`baPo�\mUe\gl�o_\ml�Wyop\g`RiEh@UbogX[~mh�\mf[h�`k}bhj~mUbZnZ
rul'&�hy~mhyqVWyh/ø:hY\_õGhyhjqàUbq2h@o_\mlniRUk\gh@rRt[~m`bø>Ueø[lnZnl]\_^�rul�o�\g~mlnø[Xu\gln`�qRUeqVr�UxWY`�qk�_hjWY\gX[~mhjr2t[~m`bøVUbø[lnZ]l]\_^xrul�o_\m~glnø[X[\gln`bq��

�Znl�o_\<`ea / `uWyWYXV~g~mhyqVWyh5t>`�lnq�\�o<WyUbqEø>h�Wy`bq�}bhj~�\mhjr�\g`�UbqEX[q�ø[l�Uboghjr�hjo�\glniRUk\m`b~	� - 2
� 3<`ea�\mf[h:H � þ � MIÿ ��ùV\/�Jrul�o_\m~glnø[Xu�\gln`�qRa÷X[qVWY\gln`bqà`ea�\gf[h)tV~g`�øVUeø[lnZnl]\_^�rul�o�\g~mlnø[Xu\gln`�qEa÷X[qVWY\gln`bq2a÷~g`�i õ5f[l�W�f2l]\�õGU�o5ru~�U8õ5q��	�C- 2
� 3Glnop\mf[h�a÷X[qVWY\gln`bqàvbln}�lnq[v
\gfVh�a÷~�UbWY\gln`bqR`ba4`uWyWyX[~g~mhyq>WYhjoK\g`�\gf[h/ZnhYa�\�`ea��Ø����f[h�WYX[i�X[Z�Uk\ml]}�h5rul�o_\m~glnø[Xu\mln`bq�a÷X[qVWY\gln`bq2`eaØ\mf[h � ú>ù ûYükýÓþ Xkù � ��ýÓù�I � �Sù�ükúl�o�	�"2�� 3 %�������l'&�hy~mhyq�\/Znl�o�\mo|`ba�t:`blnq�\moJfVU8}bh�rul'&:hj~ghjq�\�WYX[i�X[Z�Uk\mln}bh�rul�o�\g~ml]øVXu\gln`bqàa÷X[q>WÓ\gln`�qÝhjo�\glniRUe\ghjoy� %|`kõGhy}bhj~yz
UeZnZ4WyX[i�X[Z�Uk\gln}�hJrul�o�\g~ml]øVXu\gln`bq>oGUbvb~mhyh�a÷`�~�� %# �UeqVr�� %'��õ5f[hj~gh�\mf[hy^�Ue~mh �yhj~g`RUbqVrà`bq[h�~gh@o�t:hjWY\gln}bhjZ]^b� �Jo�UEWY`�qu�
ogh ��X[hyq>WYhez�l]\Jl�o�\gf[h�ø:hyfVU8}�ln`bX[~�ø>hy\_õphjhyq  2UeqVr%��`baK\gf[hjln~JWYXVi�X[Z�Ue\gln}bh)rul�o�\g~ml]øVXu\gln`bqàa÷X[q>WÓ\gln`�qVo|\mfVUk\)rul�o�\glnq[vbXVlnogf[h@o
rul�o�\g~ml]øVXu\gln`bq>oY�

��f[hj~ghEUe~mhxiRUeq�^Ýo�\mUe\gl�o_\ml�WyoJ\g`�iEh@UbogX[~gh�\gfVhR`k}bhj~mUbZ]ZPrul'&�hy~mhyqVWyh�ø:hY\_õGhyhjq�\_õp`�WYXVi�X[Z�Ue\gln}bh�rul�o_\m~glnø[Xu\mln`bqVoy� "h
fVU8}�h�W�f[`�o�hjq UR}kUb~gl�Ueq�\/`eaK\mf[hxvbhyqVhy~�UeZnZn^2UbWjWYhjtu\gh@r���ü�MÊþEü�	�üeýgü�\5^��>þ�ù�ýÓú:üU\�2
�/�_w93|\ghjo�\yz�qVUeiEhjZ]^�� � ù G9�yý�����o�\mUe\gl�o_\ml�W
�I�j  �BzVõ5f[l�W�f�l�oG\mf[h�o�XVi `ea�\gf[h)iRUe�ul]i�X[i rul�o�\mUeq>WYhjoG`ba�� - 2�� 35Ubø>`k}�h/UbqVràø>hjZ]`kõ�� � 2�� 3Ó�

�G- % '.Qd� '�� % iRUk� "!$#�! � � �C- 2
� 3	%��	�"2
� 36�V� iRUk� "!$#�! � � ��� 2�� 3	%&�$- 2�� 36� + 2��-3

��f[h)iEhy\gf[`ur2lno�ruhjiE`bqVo�\g~�Uk\mhjr�l]q�T·lnvbX[~mhJ��Uu�
��f[l�o|o�\mUe\gl�o_\ml�WJv�XVUe~�Ueq�\mhyhjo|h ��XVUeZ·o�hjqVoglI\mln}�l]\ml]h@opUe\/UbZ]Z4}8UbZnX[hjo5`ba'��z�lnqdWY`bq�\m~mU�o_\5\m`E\gf[h�`b~mlnvblnqVUeZ(�/�_w2\gh@o_\/õ5f[l�W�f

\ghjqVr[o�\m`�ø>hEiE`�~gh�o�hjqVo�l]\ml]}�h�Ub~g`�X[qVrÝ\gf[hxiEhjr[lnUbqÝ}kUeZnX[h�õ5f[hj~gh)� � 2
� 3�%   + ��UbqVr�Z]h@ogo�oghyqVogl]\gln}bh�õ5f[hy~mh)� � 2�� 3�l�oq[h@Ue~) à`b~x�e� �®\�l�o�UeZ�og`�lnq�}kUe~mlnUbq�\�X[qVruhj~)~ghy�Bt>Ue~�UeiEhY\mhy~ml �jUk\mln`bqVoG`ea*�èUeqVr�o�fVlIa�\�o/`bq \gf[hEWYln~�WYZnh�Wy~gh@Uk\gh@rÝø�^�v�Z]XVl]qVv
t:`blnq�\mo��yhj~g`RUbqVrà`bq[h)`ba�\mf[h)\ml]iEhy�BZnlnq[hb�	�/�_w��®Znl]ö�hJo�\mUe\gl�o_\ml�WyoGfVU8}bh�UEWy`biEt[X[\mUk\mln`bqVUbZ:Wy`biEt[ZnhY�ul]\_^xZnl]qVhjUe~G\m` / ��c�`�~ghruhy\mUelnZ�op`bq�f[`kõ�\m`EWY`biEtVXu\gh/\gfVhyi WjUeqàø>h�a÷`�X[qVràlnq��I�b� �S�

�G-�\�Ueö�hjo|}kUbZ]XVhjo�lnq � �- ) � �B�|T·l]v�X[~mh/��ødo�fV`kõ|o�\gf[h�hyiEt[ln~ml�WyUeZ:t[~m`bøVUbø[lnZnlI\_^EruhjqVoglI\mlnhjo�`ea+� �  UeqVr�� �  , a÷`b~/�b u�Æ b � tVoghyXVr[`e�®~mUbqVru`bi `�WjWYX[~m~mhyqVWyhGt>Uk\�\mhy~mqVoy�.-KUbZ]XVhjo<WYZn`�o�hp\g`E�0/ / Ue~mhG`�øu\mUblnq[hjr�a÷`b~�oglniEt[Zn^�t>hj~gln`urul�W�`uWjWYX[~m~ghjqVWYh@oY�P�4~mX[Zn^~�UeqVru`�i tVUe\�\ghj~gq>o5vbhy\�o�Znlnvbf�\gZn^�Z�Ue~mvbhy~G}kUeZnX[h@o #[f[`kõ#i�XVW�f2Z�Ub~gv�hy~Glno5r[hY\ghj~giElnq[h@rRø�^R\mf[h)q�X[i�ø>hj~5`eaP`�WjWYX[~m~mhyqVWyhjo / �-KUeZnX[h@oG`ea'� -àWYZn`�oghJ\g`���WY`�~g~mhjogt>`�qVrE\m`Eo�hj~gln`bX>opWyZ]X>o_\mhy~ml]qVv�`ea·\gfVh)`�WjWYX[~m~mhyqVWyhjoGlnq�\mf[h�\glniEhyZnlnq[hb�
{�oglnq[v1��X[lnt>hj~,#Æopo�\mUe\gl�o�\gl�Wkz�\g`�t[l�WyoGiRU8^xø>h���XVUbq�\gl]\mUe\gln}bhjZ]^�WYZ�Ubomogl$�>hjrElnq�\g`�\gf[h)WyZnU�ogoghjoGruh��Vq[hjr�Ue\G\mf[h)ø:hyvblnq[qVl]qVv

`ea�\gf[l�oEw�hjWY\gln`bqØ� �h�ogl]iEtVZ]^"ogt[ZnlI\�\gf[h�~�Ueq[v�h�`ea/}kUeZnX[hjo�� �- ) ����`ba2� - lnq�\g`da÷`�X[~xlnq�\mhy~m}kUeZ�oY� ��f[h@o�hàlnq�\ghy~m}kUeZ�o�Ub~ghruhy\ghy~miElnq[hjr�ø�^E\gf[~mhyh)WyXu\��®}kUeZnX[hjo3� � z4�45ez:UeqVr6�87b��T[`�~|U�Wyhy~g\mUbl]q / z[õph�r[h �Vq[h9� � UeqVr6�85)\gf[~m`bX[v�fR\mf[h�� ��XVUe\gln`bqVo

� 2:� -6;<� � 3 %>= Ueq>r � 2:� - W?� 5 3 %&= ) 2B� 3

a÷`b~/o�`�iEh�ogiRUeZnZ�=Øz�he� v[�]z�= % �0@R�/T[`�~JU2WYhy~g\mUblnqA=4zB� � UbqVr��85�iRU8^�ø:h�`�øu\mUblnq[hjràa÷~m`bi o�\mUeq>r[Ue~�r2\mUeøVZ]h@o|õ5l]\gf�\mf[h
WY`�q)�>ruhjqVWYh)Znhj}bhyZ�op`ea�\gf[h�o�\mUe\gl�o�\gl�Wkzuhe� v[�]zua÷~m`bi �I�@� �S�pcd`b~mhy`k}bhj~yz�õGh�r[h �Vq[h��47�Ubo5og`biEh/q�X[i�ø>hj~5ø>hy\_õphjhyq��85)UbqVr���#
l]\mo�hy�uU�WÓ\5}kUeZnX[h/l�o5U�~�Uk\mf[hy~|ogX[øu�_h@WÓ\ml]}�hJiRUe\�\mhy~5UeqVràl]\|o�fV`bX[Z�rRø:h��_XVo�\gl'�Vh@r�hjiEt[ln~gl�WyUbZnZ]^b�

5|s�w��6�87�w9�'�KX[~m`bt:hjUbq�sp`bZnZn`)��X[lnX[i'`�q��87:75h@o�h@Ue~�W�f;2S�Gs<�87| V�-3�z���t[~ml]Z���=��[z[�b b V�ez[�JUb~giRo�\mU�r�\yz��/hj~giRUbq�^b� �
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T·lnvbX[~mhJ�V�+��X[lnt>hj~mo,#[rul�ogWy~ghjtVUeq>WY^�\gh@o_\� - �

� �=<  "!$+�75-98 #�G;: ? % �QA 8:7H6 ? %,G � (*+B?.7
"h�õ5lnZnZØ`bXu\mZnl]qVh)f[`kõ�l]q[a÷`b~miRUk\gln`�q2Ueø:`bX[\|\gf[h�`uWyWyX[~g~mhyq>WYh)tVUe\�\ghj~gq�`ba�Ux\g`�t[l�W)lnq�\glniEh)iRU8^�ø:h�X>o�h@r�a÷`b~��VZ]\ghy~mlnq[v[�
�Øhy\KXVo<WY`�qVoglnr[hy~<Uev�Uelnq�U�o_\m~gh@Uei�`ba	� ru`uWYX[iEhjq�\mo<Ueq>r�UJ\g`�t[l�W"!%`ea�Znhyq[vb\gf / �P��f[h3X �Yú��Óù ��J�`ba>~mhyZnhy}kUbq�\<ru`uWYXViEhyq�\molnq�\mf[h�o�\g~mhjUei a÷`b~�!Nl�o

< % /� + 2S� 3
�®a�\mf[h�\g`�t[l�WR`uWyWyX[~�o�~�Ueq>ru`biEZn^�l]q%\gf[h�o�\g~mhjUbi�zK\gf[hjq < iRU8^"ø:h�lnq�\mhy~mt[~mhY\gh@r Ubo�\mf[h�t[~g`�øVUeøVl]Znl]\_^d\mfVUk\x\mf[h�q[hY��\Ue~m~ml]}�lnq[v�ru`uWYXViEhyq�\�õ5lnZnZ�ø:h�~ghjZnhy}kUeq�\y� %�`kõphj}bhy~jzKf[lnvbf \g`btVlnW�X[q[l]a÷`b~miEl]\_^Ýl�o�q[`e\�\gfVh�WjUbogh�lnq%v�hyq[hj~mUbZB�>=Phj~gln`urul�W
Ueq>rèWYZnXVo�\ghy~mlnq[v�W�fVUe~�UbWY\ghy~ml�o_\ml�WyoJl]q�\m~g`uruXVWyhxX[qVWYhj~�\�Uelnq�\_^dlnq�\g`�\gfVhRlnq�\mhy~mt[~mhY\mUe\gln`bq `ea|ruhjqVo�l]\_^�Ubo)t[~m`bø>Ueø[lnZnl]\_^e����f[h
X[qVWyhy~g\mUbl]q�\_^Rruh@WY~mhjU�o�h@opõ5l]\mf�\mf[h�\g`�t[l�W�X[qVlIa÷`�~giEl]\_^b�

� - z < z4UbqVr�t:hy~ml]`urul�WylI\_^2lnqua÷`b~miRUk\ml]`�q2iRU8^àt[~m`k}�lnr[h�iEhjUbqVo5a÷`�~ �>ZI\mhy~mlnq[vEln~g~mhjogt>h@WÓ\ml]}�h)`ea�ru`uWyX[iEhyq�\)WY`bq�\mhyq�\y� <WyUbq ø:h�oghyhjq�U�o/\gf[h ���WG9�1H ���1X@\kÿ�M � �R`ba�\gfVhÝÿ G:ýÓù�üeýÓùJtV~g`�øVUeø[lnZnl]\_^2`baG~mhyZnhj}8UbqVWYh1� 2÷~mhyZ 3�zPlB� hb�Iz@? 2�� 2÷~mhyZ�3 3�% < �2��f[h}kUe~ml�UeqVWyhJ`ba·\mf[h�rul�o�\g~mlnø[Xu\gln`�qR`ea'� 2÷~mhyZ 3�lnqà\glniEh�lno5og`biEh�lnqVWy~gh@Ubogl]qVv�a÷X[qVWY\gln`bqBA`-2`ea+�G-:z>lB� he�]zDC 2
� 2�~ghjZ 3 3 %EA`-*2:� -�3Ó�=Phy~mln`urul�WYl]\_^�lnqua÷`�~giRUe\gln`bqEiRU8^Ev�l]}�h/Ubq2h@o_\mlniRUk\ghJ`ea	� 2÷~mhyZ�3p\gfVUe\|WY`b~m~mhjogt>`�qVr[op\g`RUxWYhj~�\�UelnqR\mlniEhY�®t>`�l]q�\�Fm�
� 2�~ghjZHG F83 %I? 2�� 2÷~mhyZ 3 34�KJ*2LC 2
� 2�~ghjZ 3 3 ) F83 ) 2��
3

õ5f[hj~ghMJRl�o5o�`�iEh�a÷XVqVWÓ\ml]`�q�\mfVUk\�U�WyWy`bX[q�\mopa÷`�~5t>hj~gln`urul�WYl]\_^EUeqVrON8`b~G\mhyiEt:`b~�UeZ�WYZnXVo�\ghj~glnq[vV�
��qèt[~mlnqVWYlnt[ZnhezØ`�q[h�Wy`bX[Z�r�ø[ZnlnqVruZn^�~ghy\g~mlnhy}bhEru`uWyX[iEhyq�\mo�ø�^"omUeiEt[Znlnq[vR\mf[h2r[`�WyX[iEhyq�\�o�\g~mhjUbi õ5l]\gfèt[~m`bø>Ueø[lnZnl]\_^

� 2÷~mhyZPG F83��'� 2÷~mhyZPG F83�l�o�X>o�XVUbZnZ]^xogiRUeZnZBz�o�lnqVWyh|l]\�r[hyt:hyqVr[oG`�q < õ5f[l�W�fRl�opogiRUeZnZ[ø:hjWjUeXVoghJ\gf[hj~gh�Ue~mh�XVogXVUbZ]Zn^�iRUeq�^xiE`b~mh~mhyZnhy}kUeq�\<\mfVUeqEq[`�qu�®~ghjZ]hj}kUeq�\�ru`uWYX[iEhjq�\mo<lnqRU�o�\g~mhjUbi�� %|`kõGhy}�hy~jz�ruhjt>hjqVrulnq[v�`�qx\gf[h�\ghyiEt:`b~�UeZVqVUk\mX[~gh�`ea�\gfVh|\g`�t[l�Wkz
� 2÷~mhyZPG F835iRU8^Rt:hjUbö�Ue\�XVomUeø[Znh)}kUeZnX[h@oY� ��q Ueq�^2WjUboghez(� 2÷~mhyZQG F835iRU8^2ø>h�o�hjhyqdU�o�UbrVrul]\gln`bqVUbZ�hy}�l�ruhyq>WYh)\mfVUk\J\g`bv�hY\mf[hy~
õ5l]\gf � 2�~ghjZHG '�3 2÷\gf[h/t[~m`bøVUbø[lnZnlI\_^�`baØ~ghjZ]hj}kUeqVWyh5hjo�\glniRUk\mh5øVUboghjrx`�q�ru`uWYX[iEhjq�\pWY`�q�\mhyq�\�3KWY`bq�\m~glnø[Xu\mhjoP\m`�\mf[hJruh@WYl�ogl]`�q
`eaPõ5f[hy\gf[hj~�\g`RoghyZnhjWY\�Uxru`uWYXViEhyq�\5`b~5q[`b\y�

�fVUe\�õGh�fVU8}bh��_XVo_\Rruh@ogWy~glnø:hjrèl�o�~�Uk\gfVhy~xWY~mXVruhez�UeqVr%õph�ru`"q[`b\xWyZnUblni \mfVUk\x\gfVlno�l�o�\gf[h�ø:hjo�\xõ�U8^"\g`"ruh@UeZ
õ5l]\gf \gf[hx\mhyiEt:`b~�UeZ<Ubogt:hjWÓ\�o�`ea<�VZ]\ghy~mlnq[v[�Ew�X[iEiRUb~gl �ylnq[vx\mf[hEt[~m`bø[Znhji�z:\mf[h ��X[hjo�\gln`�qVo�Ue~mhe��%|`kõ WyUeq>� 2÷~mhyZHG F83/ø:h
hjo�\glniRUe\ghjràa÷`�~/\gf[hxf[l�o�\g`b~m^DR %|`kõ�WjUeqÝ`�q[h�hY��\g~�Uet:`bZ�Uk\mh � 2÷~mhyZPG F835a÷`�~J\mf[h�a÷Xu\gXV~ghSR �fVUe\�l�o�\gf[hxUetVt[~g`�t[~mlnUe\gh�õ�U8^
\g`EWy`bi�ø[lnq[h5\gfVhJ\_õG`�t[lnhjWYh@o�`ba�hj}�l�ruhjqVWYh2� 2÷~mhyZPG F83GUbqVr�� 2�~ghjZQG '�3TR ��q�a�U�WÓ\yzu\mf[h/\g`�`bZ�oGUe~mh/UbZn~gh@Ubru^�\gf[hj~gh #[f[hy~mh�Ue~mh/U

5|s�w��6�87�w9�'�KX[~m`bt:hjUbq�sp`bZnZn`)��X[lnX[i'`�q��87:75h@o�h@Ue~�W�f;2S�Gs<�87| V�-3�z���t[~ml]Z���=��[z[�b b V�ez[�JUb~giRo�\mU�r�\yz��/hj~giRUbq�^b� �
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a÷hyõ�ö�hy^�õp`�~mrVoY����ü � ýÓù �yý�ÿeú:ÿ�M]J ��ù ��z �Sù�þ��N^6���YýÓù � ��ÿkú�ÿ�M_J �Óù ��z�`b~|iE`�~gh)WY`�q�\ghyiEt:`b~�Ue~m^RUeq>r�vbhy`�iEhY\m~gl�WyUbZnZ]^bzUG �[ÿ ��� �ZGVÿRH��
ý �1H�ükú�� �Sý � H ��ù�üeúxUbqVr��5ükù�ú�Hmÿeý��� � �1H ��ù�üeú9���

� � � A ? �"ð�ï � E � E,���]�Pô��dó��/î<ôyð�í�ð?��� ñ ���àî<ô��àôÓî��
�Jlnog~mhyv�Ub~mr[l]qVv�\mf[h�U�WÓ\mXVUeZ4\ghjW�fVq[l���XVhjo|X>o�h@r�a÷`b~�WY~mhjUe\glnq[vE`b~/UeZ]\ghj~glnq[vEU �VZ]\ghy~mlnq[vEiE`uruhyZBz �VZ]\ghy~mlnq[vEo�^uo�\ghjiRo|iRU8^�ø:h
WYZ�U�ogogl'�Vhjr�U�WyWy`b~�rulnq[v�\m`�\gf[h��6�yþ<GVükýgÿUM MIü5H�ÿ��Sù�ükú2a÷~g`�i õ5f[l�W�f�\gf[hj^�`�øu\mUbl]q�\gfVh5l]q[a÷`b~miRUk\gln`�q)a÷`b~Kru`�lnq[v/\gfVUe\y�<�4`)~mhjU�W�f
ogXVW�fàUxWyZnU�ogogl'�>WyUe\gln`bqEõGh�õ5lnZ]Z:a÷`�Z]Zn`kõ�UbqàUbt[t[~m`�UbW�fào�lniElnZ�Ue~P\m`x\gf[h)`�q[h�l]q � � �S�

�Øhy\�XVo�WY`�qVo�l�ruhj~�UÝog^uo_\mhyi \gf>Uk\�l�o�l]qVlI\ml�Uk\gh@r Ue\�\ml]iEhR  UeqVr�\mf[h�WYX[~m~ghjq�\�\glniEhEl�o F�#p\gf�XVo�\gf[hào�^uo�\ghyi fVU�o�U
f[l�o�\g`b~m^�`ba4Znhyq[vb\gf%Fm�K��f[h/lniEt>`�~�\�UeqVWyhG`ba�Ueq��W\/�Yú �[\mfVUk\GfVUetVt>hjq[hjr2Uk\�\mlniEh���õ5l]\mf[lnqx\gf[l�oKfVlno�\g`�~g^xWyUbqRø:hJiE`uruhjZ]h@r
ø�^�U ��ù � �®ükýKJ � �yù 	*�9��û � ú)H ��ù�üeú
	 2
� ) F83Gõ5l]\gf2\gf[h�a÷`�ZnZ]`kõ5lnq[v�t[~g`�t>hj~�\_^:�

��
 
	.2
� ) F83E: �9%�� ) H F�W   ) 2B� 3

\gf>Uk\<l�oYze\mf[h5Ue~mhjUJø>hjZn`kõè\gf[h�	 2�� ) F83PWYX[~m}bh5UeiE`�X[q�\mo·UeZnõ�U8^�oØ\g`x�Ga÷`b~KUbZ]Z Fm�<T[`�~·lnqVo�\mUbqVWYhbz�UJf[l�o_\m`b~m^)õphjl]v�f�\4a÷X[qVWY\gln`bq\gf>Uk\|õGhylnvbfVoGh-��X>UeZnZn^xUbZnZ:fVlno�\g`�~g^El�oy�
	 2�� ) F83�%��0/�F + 2S� 3

��~m~gh@o�t:hjWY\gln}bh�`ea�l]\mo/a÷`b~mi�z4\mf[h
	 2�� ) F83�WYX[~m}bhxl�o�W�fVUb~mU�WÓ\ghj~gl �jhjr�ø�^Ýl]\�o�iEhjUeq�}kUeZnX[hbz�õ5f[l�W�f�lno�iRUe\gf[hjiRUk\mlnWjUeZnZn^ruh��Vq[hjr�U�oY�
�	 24F83 % ��

 
	 2
� ) F83 � : � + 2®��3

�®\Jõ5lnZnZØø:h�XVoghYa÷XVZ4a÷`�~|\gfVlnoJUeqVUbZn^�ogl�oG\g`�r[h �Vq[h�\gf[h�rul�o_\�UeqVWyhjo��*24F83|Ueq>r��/2 F83|`eaP\gfVlno�iEhjUbq�a÷~g`�i \mf[h�ø:hyv�l]qVq[lnq[vRUeqVr
\gfVh)hyqVrà`ea�\gf[h)fVlno�\g`�~g^E~mhjogt:hjWÓ\mln}bhyZn^:�

�*2 F83 % �	 24F83 ) �/2 F83�% F.% �	 24F83 + 2.6 3

T·lnvbX[~mh���}�l�o�X>UeZnl �yhjopUeZnZ:\gf[h�Ubø>`k}�h/og`�a�Ue~j�

H(t)

history

H(x,t)

b(t)

0 t = now

time

a(t)

T·lnvbX[~mh)�����<�[UbiEt[Znh|`ea<U�f[l�o_\m`b~m^Eõphjl]v�f�\pa÷X[q>WÓ\gln`�q��
��rVUetu\ml]}�hàog^uo_\mhyiRo�iRU8^èø>h�WyZnU�ogogl'�VhjrèU�WyWy`b~�rulnq[vd\m` \mf[h�ø>hjfVU8}�ln`bX[~�`ea �	 2 F83xU�o�\mf[h�f[l�o�\g`b~m^"vb~m`kõ|oYz<\mfVUk\Rl�oF 365�0"h�rul�o�\glnq[vbXVlnogfRø:hY\_õGhyhjq�\mf[h�a÷`bZnZn`kõ5lnq[v�WYZ�U�ogoghjop`ea<Ubr[Ubtu\gln}�l]\_^:�
1 ���)��01��#��&%�5�(')	 F

�*24F83 %�  ) �/24F83 3 5 +
1 ������������/ ��#��&%�5�(')	 F

�*2 F83�365 ) �/2 F83*;�� )
õ5f[hy~mh��/2 F83*;���iEh@UeqVop\mfVUk\��/24F83Gl�opø:`bXVqVruhjràø�^2UxWy`bqVo�\mUbq�\��/Ubo F 365 �

5|s�w��6�87�w9�'�KX[~m`bt:hjUbq�sp`bZnZn`)��X[lnX[i'`�q��87:75h@o�h@Ue~�W�f;2S�Gs<�87| V�-3�z���t[~ml]Z���=��[z[�b b V�ez[�JUb~giRo�\mU�r�\yz��/hj~giRUbq�^b� 6
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1 ���N/��
%�5� 5���R� ���(/
� #��&%����' 	GF �*24F83 365 ) �/24F83 365 +
�|`�qu��Ubr[Ubtu\gln}bhdog^uo_\mhyiRo2ru`%q[`b\2XVogh \gf[h f[l�o_\m`b~m^(õ5fVUe\mog`�hy}bhj~y� ��og^�iEt[\g`e\ml�WyUeZnZn^%U�r[Uetu\mln}bhdog^�o�\ghjiRo�ogt[~mhjUbr \mf[h
hyiEtVfVUbogl�o�`k}�hy~�\gf[h�õ5fV`bZnh�\mlniEhY�®Z]lnq[h�l]qogXVW�f U õ�U8^"\gf>Uk\E\gfVh�iEhjUeq �	 l]q q[`b\Rø>`�X[qVruh@r�� �|qhY�[UbiEt[Znh�`ea)Ueq
Ubog^�iEtu\g`b\gl�WyUbZnZ]^�Ubr[Ubtu\gln}�h2og^�o�\ghji l�oxUèo�^uo�\ghji õ5f[l�W�f(õGhylnv�fVo�UbZnZ5hy}bhjq�\mox`eaJ\gf[h�t>Ubo�\Rh ��XVUeZnZn^ezKZnlnöbhà`bqVhàõ5l]\mf U
f[l�o�\g`b~m^EõGhylnvbf�\Ga÷X[qVWÓ\mln`bqà`ea·�<��XVUk\ml]`�q2�[�

�Ø`uWjUeZnZn^�Ubr[Ubtu\gln}�h�o�^uo�\ghyiRo�~ghjZn^�iE`�o�\�f[h@U8}�l]Zn^2`bqÝr[Ue\mURWy`bZnZnhjWY\ghjràlnq�\mf[h�~mhjWyhyq�\JtVU�o_\jz�r[hyvb~�Ubr[l]qVvx\gf[h�}kUeZnX[h�`ba
\gfVhJh@Ue~mZ]^�tVUbo�\5Ubo�\gf[h/f[l�o_\m`b~m^�v�~g`kõ|oy�!�NiElnq[lni�X[i UeiE`�X[q�\�`ea<�yþ<G �[ÿ/��ù �)l�o�UbZnõGU8^uo<v�l]}�hyq�\g`xU�ø:`bXVqVruhjr�Znhyq[vb\gfR`ba
\gfVh/~mhjWyhyq�\�f[l�o_\m`b~m^ezuUeqVr�\gf[h�~mhjo�\G`baØ\gfVh/hjiEt[fVU�o�l�oKl�o�ogt[~gh@UbrE`k}�hy~p\gf[h�~mhjo�\G`ba4\mf[h�f[l�o_\m`b~m^e�0�#ogt:hjWYl�UbZ:WjUboghJ`ba4Zn`�WjUeZ
UbrVUetu\ml]}�l]\_^�o�f[`kõ|o/X[t�lnq � ù�ú�Xbü � �1X MIü5HmÿUMVM_JÝÿRX�ÿ G ��ùV\/��og^uo_\mhyiRo/õ5f[l�W�f Wy`bqVogl�ruhy~/`bqVZ]^à\mf[hx~gh@WYhyq�\)f[l�o�\g`b~m^�õ5l]\gf[lnqÝU
�[�uhjr2\ml]iEh/õ5lnqVru`kõ��0�#\_^�t[l�WyUeZ�f[l�o�\g`�~g^EõGhylnvbf�\Ga÷X[qVWY\gln`bqà`ea·\gf[l�opa÷`b~mi l�oy�

	 2�� ) F83�%�� � /�� ) l]a F�%�� 0 � 0 F +  ) l]a#  0 � ; F�%�� +
2.8 3

õ5f[hj~gh�� lnop\mf[h)õ5lnqVru`kõNogl �yhe�
��q%w�h@WÓ\gln`�q ��z<õphRõ5lnZnZ�rul�omWYXVomo�\mf[hRh &�hjWY\gln}bhjq[hjomo)`ba5\gf[h�Uea÷`b~mhyiEhjq�\mln`bq[h@r�\_^�t>h@o�`ba|Ubr[Ubtu\gln}�l]\_^dlnq�~mhyZ�Ue\gln`bq \g`

\gfVh�qVUk\mX[~mh)`ea<XVoghy~|lnq�\ghj~gh@o_\�oY�pT·ln~�o_\jz[\gX[~mq[lnq[v�\gfVh)\gf[hj`b~m^�lnq�\g`xt[~�UbWY\gl�WYhbzVõph)õ5lnZnZØrul�omWYXVomo5o�`�iEh�t[~mU�WÓ\mlnWjUeZ�l�ogogX[h@o�l]q
lniEt[ZnhyiEhjq�\mlnq[v�Ubr[Ubtu\gln}�l]\_^e�

� � ñ ���àîPô,�2ôYî �T��í�ñ-ì4í�ó5ï A ?BA�í�î � EjôYî �
�JX[~5rul�omWYXVomo�ln`�q�o�`�a�Ue~5f>Ubo5UbomogX[iEhjrx\mfVUk\5\mf[h�õ5f[`bZnh/f[l�o_\m`b~m^RUeqVràUeqàX[q[ZnlniEl]\gh@rEUeiE`bXVq�\�`ea·iEhyiE`�~g^xUeqVràWY`�iEt[Xu�
\mUe\gln`bq>UeZØt:`kõphj~�Ue~mh�U8}kUelnZ�UeøVZ]h/Uk\JUbq�^2t:`blnq�\�lnqà\glniEhe��%�`kõphj}bhy~jzVt[~�UbWY\gl�WyUbZ�iE`uruhyZ�o5lnq�`b~�ruhy~|\g`�ø:h�a÷h@Uboglnø[Znh�ogf[`�X[Z�r
omUk\gl�o�a÷^x\gf[h�a÷`�ZnZ]`kõ5lnq[v�~gh-��XVl]~mhyiEhjq�\moy�

1 XVo�h)U �[�uhjr �VqVlI\mh)UeiE`bXVq�\�`eaPiEhyiE`�~g^b�
1 t[~g`uWyhjomo�\mf[h�U8}kUelnZ�Ueø[Znh5f[l�o�\g`�~g^Elnq�U �V��h@r �Vq[l]\gh�q�X[i�ø>hj~G`baPWy`biEt[X[\mUk\mln`bqVoy�

��f[h@o�hG~gh-��X[ln~ghjiEhyq�\mo�lniEt[Zn^J\gfVUe\<`bq[Zn^)U �>q[l]\ghGt>`�~�\ml]`�q�`ea>\gf[h�f[l�o�\g`�~g^�o�fV`bX[Z�r)ø:h�~ghy\mUelnq[h@r�zeUeqVr�\gf>Uk\<iE`uruhyZ�o4ogf[`�X[Z�r
ø:h)l]iEtVZ]hjiEhyq�\gh@r�ù�ú)Hyý �yþ��yú �®ÿ�MVM_JV�

�Øhy\/X>o/U�ogogX[iEh�U��VZ]\ghj~glnq[vEiE`uruhjZ·\gfVUe\/~mhjWy`b~�r[o5a÷~mh ��X[hjqVWYlnhjoJ`eaGWYhy~g\mUblnq�a÷hjUk\mX[~mhjo/`uWyWYXV~g~mlnq[vElnqÝ~mhyZnhy}kUeq�\Jr[`�WyXu�
iEhyq�\�oYzulnq2`�~mr[hy~G\g`xiRUeö�h�t[~mhjr[lnWY\gln`bq>o�`ba�~mhyZnhy}kUeq>WYh/l]q�\gf[h�a÷X[\gX[~mhe� ��qVWy~ghjiEhyq�\mUbZ:U�o�^�iEtu\m`e\mlnWJUbr[Ubtu\gln}�l]\_^xl]qào�X>W�fàU
ogl]iEtVZ]hJiE`uruhyZ4WjUeq�ø:h�UbW�f[lnhj}bhjr�ø�^2UbWjWYX[i�X[Z�Uk\mlnq[v)\gfVh�}kUeZnX[hjo�`ba�\mf[h�`uWyWyX[~m~glnq[v�a÷hjUe\gX[~mhjo5lnq�Ueq�Ue~m~�U8^E`eaP~ghjvbl�o_\mhy~�o #
`bqVh5~ghjvbl�o_\mhy~Pt:hy~Ka÷h@Uk\mX[~ghb� ��aØWy`bX[~�o�hbze\gfVhy~mh5lno�Ueq[`b\gf[hj~<iEl]qV`b~<WY`�qVWYh@ogogln`bq�õGh|iRUböbhGf[hy~mhez�\gfVUe\�l�oP\g`�UbZ]Zn`kõè~mhyv�lno�\ghj~mo
`ea�l]q9�Vq[l]\ghJõ5lnru\gf��K�J`bX[ø[ZnhJt[~gh@WYl�ogl]`�qRUe~ml]\gf[iEhy\gl�W5Uet[tV~g`8�ulniRUk\mhjo·\gfVlnoGUbomogX[iEtu\gln`�qEõphjZ]Z�#�lnq�Ueq�^EWyU�o�hbzuUbZnZ:U�WyWYXVi�X[Z�Ue�
\g`�~mo<WjUeq�ø>h|r[l]}�l�ruh@r�ø�^�U�WY`�qVo�\mUeq�\jzbõ5f[hyqVhy}bhj~<U�}8UbZnX[hGUbt[t[~m`�U�W�f[hjo�\gfVh5iRUk�ulni�X[i#õ5l�r�\gfx`baV\gfVh5~ghjvbl�o_\mhy~�oYzkõ5l]\gfV`bXu\
lnq�}8UbZnlnrVUk\glnq[v�\mf[h)iE`uruhyZB�

��Zn`uWyUbZ]Zn^RU�r[Uetu\mln}bh�og^�o�\ghji iRU8^2ø>h�lniEt[ZnhyiEhyq�\mhjrRlnqdURoglniElnZnUb~�iRUbq[q[hy~�ø�^�UbrVrul]\gln`bqVUbZnZ]^xiRUbl]q�\�Uelnq[lnq[v�U�ru`uWÓ�
X[iEhjq�\�ø[X)&�hy~�`ea�og`biEhRZnhyqVve\gf��'�"�K}�hy~m^d\glniEhRUÝq[hyõ ru`uWyX[iEhyq�\�Ub~g~mln}bhjoyz�~mhyv�l�o_\mhy~�o)UbWyWyX[i�X[Z�Uk\gh�\mf[h�}kUeZnX[h@o�`ba
\gfVh/`uWjWYX[~m~glnq[v�a÷hjUk\mX[~mhjoyz[ø[Xu\�\gf[hj^�Ue~mhJUbZ�o�`�ruhjWy~ghjiEhyq�\gh@rEø�^E\gf[h�}kUeZnX[h@o�`ba4a÷h@Uk\gXV~gh@opõ5fVlnW�f�`�WjWYX[~m~mhjrRlnq�\gf[h�`bZ�ruh@o_\
ru`uWYXViEhyq�\�lnq�\gf[h�ø[X)&�hy~j�/��f[l�oJUet[t[~m`�U�W�f2l�o�l]q>WY~mhyiEhyq�\�UeZBz[ø[Xu\/lI\JfVUbo�\_õp`2rul�ogU�ru}kUeq�\mUbvbhjoy��l]\�XVoghjoJiE`b~mh)iEhyiE`�~g^
ø:hjWyUbXVogh/`ba�\mf[h�ru`uWYXViEhyq�\5ø[X)&�hy~jzVUeqVràl]\|rul�ogWjUe~�r[opUbZnZ�l]q[a÷`b~miRUk\gln`�q�ø:hy^�`bqVràõ5fVUe\5lno�lnq2\gf[h)øVX)&:hj~|Uk\�Ubq�^R\glniEhe�

�|q"UeZ]\mhy~mqVUk\ml]}�h�UetVt[~g`�UbW�f�z�õ5f[l�W�f XVo�h@o)UeZnZPlnqua÷`b~miRUk\ml]`�q�ø[Xu\�õGhylnvbfVoJl]\�Ubt[t[~m`bt[~ml�Uk\mhyZn^ez�l�o|\m`àt:hy~ga÷`b~mi U X �1H�ÿ�J
`bt:hy~�Uk\mln`bq��""h�ruh��Vq[h�\mf[h.�Vÿ�M û:MÊù û ���d`ea�URr[`�WyX[iEhyq�\JU�o5\mf[h�Ubvbh�\gf>Uk\/U�ru`uWYX[iEhjq�\Ji�XVo�\�ø:h�ø:hYa÷`�~gh�l]\�l�o�fVUeZ]a<Ubo
lnq)(VX[hjq�\gl�UeZPUbo�U2a÷~gh@o�f `bq[hb� �®a�U2r[`�WyX[iEhyq�\�'.;�fVUbo�Ue~m~ml]}�hjr�Ue\/\mlniEh FK;5Ueq>rd\mf[hEWYX[~m~ghjq�\J\ml]iEh�l�oMFK-:z4\gf[hEf[l�o�\g`�~g^
õGhylnvbf�\�`ea4\mf[h�ru`uWYXViEhyq�\5lnoy�


 ; % hY�ut
	 Znq5  + �� 2 F - %>F ; 3�� ) 2_�@  3
õ5f[hj~gh F - z F ; z�UbqVr�RUe~mhphy��tV~gh@ogoghjr�lnq�\gfVh|ogUbiEhpX[qVlI\�oYz�he� v[�]zbiE`bq�\gf>oY�PT�lnv�X[~gh���ruhyiE`�qVo�\g~�Uk\gh@oØ\mf[h|ruh@WyU8^�`�t>hj~mUe\gln`bq��
5|s�w��6�87�w9�'�KX[~m`bt:hjUbq�sp`bZnZn`)��X[lnX[i'`�q��87:75h@o�h@Ue~�W�f;2S�Gs<�87| V�-3�z���t[~ml]Z���=��[z[�b b V�ez[�JUb~giRo�\mU�r�\yz��/hj~giRUbq�^b� 8
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T·lnvbX[~mh/�[�K��h@WyU8^�UbqVràfVUeZ]a4Znl]a÷he�

��f[h�ruhjWjU8^2`�t>hj~mUe\gln`bq�WyUbq�ø>h�t:hy~ga÷`b~miEhjràlnqVWY~mhyiEhjq�\�UeZnZn^ez[Ueq>r�l]\Jru`�hjoJq[`e\/~gh-��X[ln~gh�Ubq�^�ru`uWYXViEhyq�\�ø[X)&�hy~�oy� �®\
l�o|h@Ubog^2\m`àogf[`kõ#\gf>Uk\�õ5f[hyq '<-ÝUe~m~gln}bh@oYz:UeZnZ�U�WyWYXVi�X[Z�Ue\g`b~�o�fVU8}�h�`bq[Zn^à\g`2ø>h�i�X[Z]\glnt[ZnlnhjrRø�^ 
 - � � ø:hYa÷`�~gh�\gf[h�q[hjõ}kUeZnX[h@op`ba�\mf[h�a÷hjUe\gX[~mhjo�`uWjWYX[~m~glnq[v�lnq '.-�Ub~gh)U�r[ruhjr��

� � � ð:? � �)ïKô���ð�í�ð?��� ñ ���àî<ô��àôÓî��
�|`�qu��Ubr[Ubtu\gln}bh�og^�o�\ghjiRo<õ5lnZnZut>hj~�a÷`�~gi't>`�`b~mZn^ezbXVq[Znhjomo·\gf[h|lnq[l]\mlnUbZ�\g`btVlnW�~mhytV~gh@o�hjq�\�Uk\ml]`�q�l�oKWy`biEt[ZnhY\mhGUbqVrxt[~mhjWylnogh5UeqVr
\gfVh�\g`btVlnWJl�o�o_\�Ueø[Znhe� %�`kõphj}bhy~jz�\gf[h�lnq[l]\gl�UbZ>~mhyt[~mhjoghyq�\�Uk\gln`�qRl�opø:`bXVqVr2\g`xø>h)lnqVWy`biEt[Znhy\gh�UbqVràl]iEtV~gh@WYl�o�hbz�ruXVhJ\m`�\_õp`
a�UbWY\g`�~moy�

1 \gf[h)lnqVWjUetVUbø[lnZ]l]\_^�`ea�X>o�hj~moG\m`�}�hy~møVUeZnl �yh|\gf[hjl]~5tV~gh@WYl�o�h/lnq�\ghy~mhjo�\yz
1 \gf[h)õGhjUbö�qVhjomo�h@o�`ba�\mf[h)~ghjt[~mhjoghyq�\mUe\gln`bq�omW�f[hjiEhJl]\moghyZ]a��

sp`bq>o�h-��XVhyq�\gZn^ezuZn`uWyUbZ]Zn^xUeqVràUbog^�iEtu\g`b\gl�WyUbZnZ]^�Ubr[Ubtu\gln}�hJog^�o�\ghjiRo�t[~mhjoghyq�\5iE`b~mh�lnq�\ghy~mhjo�\glnq[v�a÷hjUe\gX[~mhjoy�
�Ø`uWjUeZnZn^2UbrVUetu\ml]}�h�og^uo_\mhyiRo|X>o�hxiE`b~mh�~mhjWyhyq�\/lnqua÷`�~giRUe\gln`bq�UbqVr�\mf[hy^ÝUb~gh�WyUbtVUeø[Znh�`ea�~mhjogt>`�qVrulnq[vE\m`�~ghjZ]hj}kUeqVWyh

ogf[l]a�\mo4��X[l�W�ö�Zn^b����f[hy~mhYa÷`�~ghbz:\mf[hy^ WyUeq,��ýmÿRH��ÝUàru~ml]a�\glnq[vR\m`bt[l�We� %|`kõGhy}�hy~jz:\mf[hErul�ogU�ru}kUeq�\mUbvbh�`ba�\mf[hyi l�oJ\gf>Uk\�\gf[hj^
õ5lnZnZKq[hy}�hy~�WY`bq�}�hy~mvbh�\g`ÝU o_\�Ueø[Znhx\m`bt[l�Wk� �Jo�^�iEtu\m`e\mlnWjUeZnZn^dUbr[Ubtu\gln}�hxog^uo_\mhyiRo�fVU8}bhx\mf[h2Ubø[lnZ]l]\_^�\m` H�ükú \ �yý 	
�2\g`ÝU
o�\mUeøVZ]h�\g`�t[l�Wk����fVhxW�fV`bl�WYh�ø>hy\_õphjhyq UàZn`uWyUbZ]Zn^2`b~)Ubog^�iEtu\g`b\gl�WyUbZ]Zn^�U�r[Uet[\gln}bh�og^uo_\mhyi ogf[`�X[Z�rdø:h�iRU�ruh�`�q õ5fVhY\gfVhy~
ý � �ZG[üeú9�ÓùV\ �yú � ���)`b~3H�ükú \ �yý 	
�Yú�H���l�o�iE`b~mhJlniEt:`b~g\mUeq�\j�

��iEt[Znl�WYl]\�lnq�\gfVhpl�ruh@U|`eaV\g~�UbW�ö�lnq[v�U5\m`bt[l�W�XVo�lnq[v�\gf[h�f[l�o�\g`�~g^/l�oØ\mfVUk\·\gf[h�f[l�o�\g`�~g^/vbln}bh@o4Ubq�lnqVrul�WyUe\gln`bq�`baVõ5f[hy~mhK\mf[h
\g`�t[l�WKiRU8^�WYX[~m~mhyq�\gZn^/ø>hGZn`�WjUk\mhjr����%a÷X[qVrVUeiEhyq�\�UeZ�\g~�Ubruhy�B` &�hy��l�o�\mo4l]q�\g~�UbW�ö�lnq[v5\g`�t[l�Wyoy� �f[lnZnhKl]\·l�o�Ubru}kUeq�\�Uevbhj`bXVoØ\g`
XVoghpU�o4iRUbq�^/lnqVo�\mUeq>WYhjo4`eau\mf[hpfVlno�\g`�~g^�Ubo�t:`�omo�lnø[ZnhP\g`Jhjo�\glniRUk\mh�UbWjWYX[~�Uk\mhyZn^JU|\g`�t[l�W`#ÆoØt:`�oglI\mln`bq�z8l]\�l�o4rul�omUbru}kUbq�\�Uev�hy`bX>o
\g`2XVogh�`bX[\mr[Ue\ghjr�lnqVo�\mUbqVWYh@oY�+75hyZnhy}kUbq�\|lnqVo�\mUbqVWYh@o|`ba<\gf[h�a�Ue~�t>Ubo�\JlnqVrul�WyUe\gh�\mf[h�t:`�ogl]\gln`bq�`ea<\mf[h�\m`bt[l�W�Ue\�\mf[h�\ml]iEh
\gfVhy^ `uWyWyX[~m~gh@r%Ueq>r \mf[hy^ ru` qV`e\R~mh (Vh@WÓ\�\gf[h�\m`bt[l�W`#ÆoxWYX[~m~mhyq�\�t:`�ogl]\gln`bqØ�(��f�XVo�\gf[hj^(Ub~ghàZnhjomo�lnqua÷`�~giRUe\gln}bhE\mfVUeq
~mhjWYhjq�\gZn^x`�WjWYX[~m~mhjr2l]q>o_\�UeqVWyhjoy�!�#t[~�UbWY\gl�WyUbZ:og`bZnXu\ml]`�qE\g`�\mf[l�o�t[~g`�ø[Znhyi l�op\g`xhjo�\glniRUk\mh�\mf[h)o�t:hyh@rà`ea·U�ru~ml]a�\glnq[v�\g`btVlnW
Ueq>r�XVogh�\gfVlno�h@o_\mlniRUk\gln`�qx\g`RW�f[`�`�ogh�Ueq�Uet[t[~m`btV~gl�Uk\mh�õ5lnqVru`kõ o�l �yh�� `b~5fVUbZIa·ZnlIa÷h �Ø�

��qx\gfVh�� 7|�Gs�� 8+�VZ]\ghj~glnq[v/\�Ubogö>z�\gfVh|XVoghy~�~mh ��X[h@o_\�o<õGhy~mh5vbln}bhjqxU�o<ø:hylnq[v�o�\mUeøVZ]hbz�ogX[vbv�hjo�\glnq[v/\gf>Uk\pUbqRUbog^�iEt[\g`e\ml�W
ø:hyfVU8}�ln`bX[~Jõp`�X[Z�rdø:hxiE`b~mh�t[~m`bt:hy~j� %|`kõGhy}�hy~jz�\gf[h�\gh@o_\�o�\g~mhjUbi 2 �+%Jw[{�cd�p�+3�Wy`bqVogl�o_\�o�`bapru`uWYX[iEhjq�\mo�WY`�Z]Znh@WÓ\gh@r
lnqèU�t>hj~gln`ur�`ea �V}bhE^�hjUe~�o)Ueq>r"lI\�l�o�ZnlnöbhjZ]^à\mfVUk\�\mf[hy~mhRUe~mhRru`uWYXViEhyq�\�WY`�q�\mhyq�\�ru~ml]a�\moy����o�Ueq"hY�[UbiEt[ZnhezØ\mf[lnq[öÝ`ba
q[hjõ \m~gh@Uk\giEhjq�\moxruhy}�hyZn`bt:hjr a÷`b~x\mf[hdogUbiEhàogl�W�ö�q[hjomoY�,��qVruhjhjr�z5`bXV~�hy�ut>hj~glniEhyq�\�o�f>U8}bh�o�f[`kõ5q(\gf>Uk\E\gfVhdU8}bhy~�Uev�h
h &�hjWY\gln}bhjq[hjomo"2�U�oP\gf[l�oPl�oPiEhjU�o�XV~gh@r�ø�^���8�{ 3·t:hjUeöuoPa÷`�~KU�fVUeZ]a:Z]l]a÷h�}kUeZnX[hG`ea�Ue~m`bX[q>r��)^�hjUe~�o"� �/�S�0�|q>UeZn^uo�l�o·t>hj~<\g`�t[l�Wkz
f[`kõGhy}�hy~jz�f>Ubo�~mhy}bh@UeZnhjrE\gfVUe\|h &�hjWÓ\mln}bhyqVhjomopl�oG`bt[\glniRUeZ�Uk\|UxWY`�qVoglnr[hy~�Ueø[Zn^xrul'&:hj~ghjq�\5fVUbZ]a�Znl]a÷hJ}kUeZnX[h/t:hy~5\m`bt[l�Wk�

5|s�w��6�87�w9�'�KX[~m`bt:hjUbq�sp`bZnZn`)��X[lnX[i'`�q��87:75h@o�h@Ue~�W�f;2S�Gs<�87| V�-3�z���t[~ml]Z���=��[z[�b b V�ez[�JUb~giRo�\mU�r�\yz��/hj~giRUbq�^b� �j 
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��o5U �V~�o�\�o_\mhytàl]qà`bt[\glniEl �ylnq[v �àt:hy~5\m`bt[l�Wez�õGh�ruh��Vq[h�\gfVh������1H ��ùV\/��ý �WM'�W\kÿkú�H��3\/�WMIü5Hyù ��J��R`eaPU�\m`bt[l�W�Uboy�

�<% : 2M' �*) '<-93
/ %(� ) � > �   )�� � + 2_���-3

�|`b\ghP\mfVUk\Ø\mf[h�ruh��Vq[l]\gln`�q/Wy`bqVogl�ruhy~�o:`bq[Zn^5\mf[hKlnq[l]\gl�UeZkUbqVrJ\gf[hKZ�U�o_\�t:`�oglI\mln`bq�`bau~ghjZ]hj}kUeqVWyhezjUbqVr�rul�ogWjUe~�r[o:\gf[hP\m~mUe�_hjWY\g`b~m^
lnq ø:hY\_õGhyhjq��àcd`b~mhy`k}bhj~yz�\mf[hR}�hyZn`uWYl]\_^�lno)r[h �Vq[h@r"õ5l]\gf"~gh@o�t:hjWY\)\g`�\mf[hEq�X[i�ø:hy~)`ba|o_\mhytVo�\�Ueö�hyq�z·~mUe\gf[hj~�\gfVUbq \mf[h
UbWY\gXVUbZ4\mlniEhe�?�Jø�}�ln`�XVo�Zn^bz ��UeqVr��dUb~gh�~ghjZnUe\gh@r�lnqÝUeqdlnq�}bhj~mogh�õ�U8^ez�f[`kõGhy}bhj~yz:\gfVhyln~JiE`�~gh�t[~gh@WYl�ogh�~ghjZ�Uk\gln`�q�ogf[`�X[Z�r
ø:h)hjo�\mUeøVZ]l�ogf[hjrRhY�ut>hj~glniEhjq�\�UeZnZn^e�

��f[h2\_^�t>h@ox`ea/U�r[Uet[\gln}�lI\_^�õGhàf>U8}bh2r[h �Vq[h@rUe~mhàWjUetVUbø[Znh�`ea/ruhjUbZ]lnq[v õ5l]\gf(o�\mUbø[ZnhàUbqVr%r[~gl]a�\glnq[vÝ\g`�t[l�Wyoy� ��f[h
��X[hjo�\gln`�qE`ea4f[`kõ i�X[Z]\glniE`ur[UbZu`b~G}8Ubvb~�Ueq�\K\m`bt[l�Wyopo�fV`bX[Z�rEø:h�\m~gh@Uk\mhjrRo�\glnZnZV~mhyiRUbl]q>oY���#og`bZnXu\gln`�qEõp`�X[Z�rxø>hJ\g`�iE`uruhyZ
\gfVhyln~�ogX[øu\g`�t[l�WyoJo�hjtVUe~�Uk\mhyZn^e�"��q�\gf[h�i�XVZI\mlniE`�rVUeZ�WyU�o�hbz:UeZnZ4ogX[øu\m`bt[l�Wjo|iRU8^Rø:h�U�ogogX[iEhjr�o�\mUbø[Znh�UeqVr�ø:h�r[hjUeZ]\|õ5l]\gf
ø�^2U�o�^�iEtu\m`e\gl�W/Ubr[Ubtu\gln}�l]\_^e� %�`kõphj}bhy~jz[l]\|iRU8^Rø:h�iE`b~mh�h &�hjWÓ\mln}bh/a÷`b~5\mf[h�}kUev�~mUbq�\5WjUbogh�\g`RU�ogogX[iEh/\gfVUe\JogX[øu\g`�t[l�Wyo
Ue~mhxru~gl]a�\ml]qVv[� "hRogf[`bX[Z�rÝ~ghjiEl]q>r�\gfVh�~mhjU�ruhy~/\mfVUk\)\mf[h:G[üUM$� � 2÷\gf[hEv�~mU8^�Wyl]~�WYZnh@o|lnq�T·lnvbXV~ghE� 3J`ea�Uà}8Ubvb~�Ueq�\/\g`btVlnW
iRU8^àq[`e\/ø>h�~ghj}�lnogl]\gh@r�ø�^�~mhyZnhy}kUeq>WYh)lnq�\gfVh�a÷Xu\mX[~ghb����f�X>oYzØUEZn`uWyUbZ]Zn^�U�r[Uet[\gln}bh�og^uo_\mhyi õG`bX[Z�ràhyZnlniElnqVUk\mh�ogXVW�fd`�Z�r
`bX[\mr[Ue\ghjr�Wy`bq�\ghy��\j�K�|hY��\jzVõph�õ5lnZnZ�rul�ogWyXVogo�UbqàUbZI\mhy~mqVUk\mln}bh�õ�U8^E`ea<ruh@UeZnlnq[v�õ5l]\gfài�X[Z]\glniE`ur[UeZnl]\_^�UeqVrà}kUev�~mUbqVWY^b�

� �Eî �
	dô�E@ô��|ôjí7F� ò@EÓî<ô�? ðRñ � E@ôÓî�� ð�ï�� � F�ï ��í�ó��
��f[h5og`bZnXu\gln`�q�`ea:iE`�r[hyZnlnq[v�ogX[øu\g`�t[l�WyoPoghytVUb~mUe\ghyZn^�l�o·q[`e\<t[~�UbWY\gl�WyUbZSzkUeZ]\mf[`bX[v�f�l]\<iRU8^�ø>h5h�&:h@WÓ\gln}�he� � iE`�~ghGt[~�UbWÓ\ml�WyUeZ
og`bZnXu\gln`�q�lno�\g`Vz �V~�o_\jz�~mhY��WY`�qVo�\g~mXVWÓ\J\gf[hEru`uWYXViEhyq�\/ogtVUbWyh�og`àU�o|\m`2øV~glnq[v�\gf[hxrul'&:hj~ghjq�\/t:`bZnhjoJUbo�WYZn`�o�h)\m`bv�hY\gfVhy~�Ubo
t:`�omo�lnø[Znhez<Ueq>r"\gf[hjq%UbomogX[iEh�UdZ�Ub~gv�hy~�a÷X��[�ylnq[hjomo�t>Ue~�UeiEhY\mhy~�og`�\mfVUk\�\gf[h�\g`�t[l�WEiRU8^ ø:h2Wy`bqVogl�ruhy~mhjr"U�o�o�\mUbø[ZnhR`b~
ru~ml]a�\glnq[v[�P��f[h/lnr[hjU�`baØ~ghy�®Wy`bqVo�\g~mXVWY\glnq[v�\gfVh�r[`�WyX[iEhyq�\�o�tVU�WYhJlno�õ5l�ruhyZn^�ö�qV`kõ5q�Ubo·û ��ÿ�� � ý �+���WM'� H �Sù�ükú�� �®\�l�opruhyt[l�WY\ghjr
lnqàT·lnvbXV~gh����

ε’

stable+driftingmultimodal or vagrant

unwanted unwanted
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T1

stable
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T4

T·lnvbX[~mh)���pw�\mUbø[lnZnl �jlnq[v)i�XVZI\mlniE`�rVUeZnl]\_^�`b~�}kUev�~mUbqVWY^Eø�^�~mhY��WY`�qVo�\g~mXVWÓ\ml]qVv)\gf[h�r[`�WyX[iEhyq�\|ogtVUbWyhe�
��f[h �>~mo�\�\m~mUbqVo_a÷`�~giRUe\gln`bq�o�fV`kõ|oKf[`kõt:`bZnhjo�iRU8^�ø:h�ø[~m`bX[v�f�\K\g`�vbhY\mf[hy~pø�^�hjZ]lniElnqVUe\glnq[vJU�rulniEhyqVogln`bq�2�a÷hjUe\gX[~mh-3Ó�

��f[h�o�h@WY`�qVr"\g~�Ueq>o_a÷`�~giRUe\gln`bq"o�fV`kõ|o�f[`kõ X[q�õ�Ueq�\gh@r Ue~mhjU�o�`ba|\gf[h�ru`uWYXViEhyq�\�ogtVUbWyh�iRU8^�ø>hàiE`k}bh@r"U8õGU8^ a÷~g`�i
\gfVh�\m`bt[l�W�Ub~gh@UEø�^�U�r[rulnq[vRU2rulniEhyqVogln`bq 2�U�r[l$&�hy~mhyq�\�rulniEhyqVogln`bq2\gfVUbq�\gf[h�`bqVh�hyZnlniElnqVUk\mhjr�ø>hya÷`b~mh-3�� 5G^�o�hjZ]h@WÓ\ml]qVv
Ueq`�tu\glniRUeZ5oghY\R`ba�a÷hjUe\gX[~mhjoRl]q(\gfVlnoxõ�U8^%UbqVr ø�^(lnqVWY~mhjU�o�lnq[v�\mf[h�a÷X��[�ylnq[h@ogoxWY`�qVo�\mUeq�\ 2�he� v[�K\m` B�� 3xl]aJq[h@WYh@ogomUe~m^ez
i�X[Z]\glniE`ur[UeZ>`b~�}kUevb~�Ueq�\�\g`�t[l�WyoGiRU8^Eø:h�\g~mhjUk\mhjràUbo5o�\mUbø[Znhe�

��~mU�rul]\gln`bqVUbZ@a÷hjUk\mX[~mhpoghyZnhjWY\gln`bq�ogW�fVhyiEhjoØXVo�X>UeZnZn^5a�U8}b`�X[~�a÷hjUe\gX[~mhjo4õ5f[l�W�f)`uWyWYXV~Øa÷~mh ��X[hyq�\mZ]^/lnq)~ghjZnhy}kUeq�\4ru`uWYXViEhyq�\mo
ø[Xu\<lnqua÷~mh ��X[hjq�\mZn^/lnq�\gf[h�~mhjo�\y�!��q�`�~mruhj~4\m`�hyZnlniEl]q>Uk\gh<i�X[Z]\glniE`ur[UbZ]l]\mlIh@o>`�~P}8Ubvb~�UeqVWylnhjoyz@f[`kõGhy}�hy~jz@l]\<l�o�UbZ�o�`Jl]iEt:`b~g\mUbq�\
\gf>Uk\àU a÷hjUe\gX[~mhÝ`uWyWyX[~�o�UbWy~g`�ogoRt>`�Z]h@o #/\gfVhjoghda÷hjUe\gX[~mhjo2ø[~mlnq[v"\gf[h�t:`bZnhjoR\g`bv�hY\mf[hy~j� %|lnv�fa÷~gh-��XVhyqVWy^ lnq ~mhyZnhy}kUbq�\
ru`uWYXViEhyq�\mo�lniEt[ZnlnhjoP\mfVUk\�U�a÷h@Uk\gXV~gh)iRU8^RUbZnog`�`uWjWYX[~|U�WY~m`�omopt:`bZnh@oYzuø[Xu\|qV`e\|q[h@WYhjomomUe~ml]Zn^b�

��f[h�X[q[l]a÷`b~miEl]\_^2iEh@UbogX[~mh�õphxfVU8}�h�lnq�\g~m`uruXVWYh@r�lnq�w�h@WÓ\ml]`�qÝ�V�]��iRU8^�ø>hx~mhjWY~mX[l]\gh@r�`bq>WYh�iE`b~mhe� 5�UboghjrÝ`bqd\mf[h
f�^�t>`b\gf[h@o�l�o·\gf>Uk\Ka÷h@Uk\gXV~gh@o<õ5f[l�W�f�`uWjWYX[~KXVq[l]a÷`b~miEZ]^�lnq�\glniEh5Ue~mh�iE`b~mhG}kUbZ]X>Ueø[Znhp\gfVUbq�`b\gf[hj~moyz�õGh5fVU8}�hGlnq�\g~m`uruXVWyhjr�l]q
� ���>U)qV`k}bhyZ�a÷h@Uk\mX[~ghJo�hjZ]h@WÓ\ml]`�q�iEhy\gf[`ur�z�qVUeiEhjZ]^�\mf[h �6�YýÓþ ü5H1H � ýÓý �yú)H�� � úVù ûYüeýÓþ�ù �.J 2S� �/{ 3Ó�
��ogiRUeZnZuhY�ut:hy~mlniEhyq�\·f>Ubo
q[hjlI\mf[hy~�t[~g`k}�hjràq[`�~�rul�o�tV~g`k}�hjr�\gf[h�f�^�t:`e\mf[hjogl�oY�5��f[h�~mhjogX[Z]\moyz>f[`kõGhy}�hy~jz[fVU8}bh)ø:hyhjqdt[~m`biEl�ogl]qVv[z[o�lnqVWyh�\gf[h�iEhY\gfV`�r
oghyhyiEh@r Ubo�h &�hjWY\gln}bh2Ubo�`e\gfVhy~xt>`kõGhy~ga÷X[Zp\ghj~gi oghyZnhjWY\gln`bqèiEhy\gf[`ur[o�o�X>W�f%Ubo�ru`uWYX[iEhjq�\�a÷~mh ��X[hyq>WY^�\gf[~mhjogf[`�Znr[l]qVv 5 �
��� f�mP1�3"_[c,e�0Ra _�� 1`_Kc`mP-<eM^`a _5/2^gf+,p\*b c`d�^ � /@6ga f o�_Kc e2f & _ 3Xf a2_�e2^ � c�� 1�/2e � c��������! � 6S6`a2f � m ^!0 f a 0 _ � e 1`a _#/ _P,p_[mKeMbpfnc#" � c`\$� 1gb e2_68f&%$_[a 0�1S,Vb c�e2_('�e�m � e _[d f a2b ) � eMbpfnc�_Kc�o,bpa2fnc�3X_Kc�e4/+* ,�-�. q
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��f[hEUetVt[~g`�UbW�f�\�Ueö�hyqÝf>Ubo/ø>hjhyqèU2ø[~gX[\ghY�Ba÷`b~�WYh�`bqVh�#·WjUeqVr[lnrVUk\gh�a÷hjUe\gX[~mhjo/õGhy~mh�~�Ueq[ö�hjr o�lniEt[Zn^�UbWyWy`b~�rulnq[vE\m`2\mf[hyln~
X[q[l]a÷`�~giEl]\_^e�!��õ5l�o�h/lnq�\mhyv�~mUe\gln`bqE`baPUx� �/{#iEhY\mf[`ur2UbqVr2og`biEh/`e\mf[hy~5t:`kõGhy~ga÷X[Z�\glniEhY��rul�og~ghjv�Ue~�rulnq[v/\ghj~gi o�hjZ]h@WÓ\ml]`�q
iEhY\mf[`ur�iRU8^RWy`bi�ø[lnq[h|\mf[h)ø:hyq[h��[\mo5`ba·ø:`e\mf�Uet[t[~m`�U�W�f[hjoy�

� a÷X[qVrVUeiEhyq�\�UeZ|rul'&�hy~mhyqVWyh2ø:hY\_õGhyhjqU�r[Uet[\gln}bh �VZ]\ghj~glnq[v�UeqVrWYZ�U�ogogl'�>WyUe\gln`bq 2�q[`bqu��UbrVUetu\ml]}�h-3�o�^uo�\ghyiRoxl�o�\gf>Uk\
lnq �>ZI\mhy~mlnq[v�\mf[h�ru`uWyX[iEhyq�\�o�t>UbWYhEiRU8^�ø:hR~mhjWy`bqVo�\g~mXVWÓ\mhjr�o�hj}bhj~mUbZ�\mlniEhjo�lnq `�~mr[hy~�\g`�`�tu\glniEl �yh�h &�hjWY\gln}bhjq[hjomo)UeqVr
h �RWyl]hjqVWY^b���Gú ^8� ���W^ U,J2a÷hjUe\gX[~mh�oghyZnh@WÓ\gln`�q�omW�f[hjiEhjo/o�f[`�X[Z�r�ø>hEUbt[t[Znlnhjr�õ5l]\gf ~gh@o�t:hjWY\�\g`àt:`�omo�lnø[Znh�~mhyZnhy}kUbqVWYh�ogf[l]a�\moy�
c�`uruhj~mUe\gh�WYX[\g`�&�o5õ5lnZnZ�ø>h�iE`b~mh�Ubt[t[~m`bt[~ml�Uk\mhe���JX[h)\g`R\gf[h �V��h@r��®iEhyiE`b~m^xiE`uruhyZØ~mh ��X[ln~mhjr�a÷`b~|tV~mU�WÓ\gl�WjUeZ�o�^uo�\ghjiRoYz
hy}�hy~m^�\glniEhEU�WYXu\m`�& lno)Ubt[t[Znlnhjr�z·o�`�iEh�Zn`kõ��Ba÷~gh-��XVhyqVWy^�a÷hjUk\mX[~mhjo�õ5lnZnZ<ø>hEln~m~ghy\g~ml]hj}kUeø[Zn^àZ]`�o_\j��75hyZnhj}8UbqVWYhEru~ml]a�\mo�Ub~gh
Ubomog`�Wyl�Uk\gh@r�õ5l]\gf�a÷~mh ��X[hjqVWY^�lnqVWY~mhyiEhjq�\mo|`baKt[~mhy}�ln`bXVogZn^�Zn`kõ��Sa÷~mh ��X[hjqVWY^�a÷hjUe\gX[~mhjoy����f[hy~mhYa÷`�~ghbz�Ubt[t[Zn^�lnq[vE~ghjt>h@Uk\mhjruZn^
Uev�vb~mhjomo�ln}�h�WYXu\m`�&�o�õ5lnZ]Z�q[`b\�UeZnZn`kõ a÷`b~�\gfVh�\g~�UbW�ö�lnq[v�`ba·~mhyZnhy}kUbqVWYh�ru~mlIa�\�oY�

� �$A ENA|óGî<ô��àôÓî�� �%ï ��� �
��f[h�`bXu\mt[Xu\�`ea<\m~mU�rul]\gln`bqVUbZØ~mhY\g~mlnhy}kUeZ�o�^uo�\ghyiRo�l�o�XVogXVUbZ]Zn^àUR~�Ueq[ö�hjr�Znl�o_\�`bapru`uWYXViEhyq�\mo�l]qd\gf[hjl]~/ruhjWy~gh@Uboglnq[vRogWy`b~mhjo
2÷v�ln}bhyqàø�^�\mf[h�t[~m`bø>Ueø[lnZnl]\_^�`ba<~ghjZ]hj}kUeqVWyh/`�~�og`biEh�`e\mf[hy~�oglniElnZnUb~gl]\_^�iEhjUbogX[~mh-3põ5l]\gf�~mhjogt>h@WÓ\5\m`�U ��X[hy~m^e�"��q�ø[lnqVUe~m^
WYZ�U�ogogl'�>WyUe\gln`bq�\�UbogöuoYz<ZnlnöbhEru`uWYX[iEhjq�\ �VZ]\ghy~mlnq[v[zPUdruh@WYl�o�ln`�q�ogf[`bXVZnr"ø:hRiRU�ruhEa÷`b~�hy}�hy~m^ ru`uWYXViEhyq�\�Ubo)\g`Ýõ5fVhY\gfVhy~
l]\�ø>hjZn`bq[v�o/\g`dU�vbln}�hyq"WYZ�Ubomo/`b~�q[`b\y����f�X>oYz<ruhjWyl�o�ln`bq>o/ogXVW�fèUbo�õ5fVhy~mhx\g`,�YWYXu\���U�~mUbq[öbh@rÝZnl�o_\�fVU8}�hx\g`�ø:hRiRUbruh
UeX[\g`biRUe\gl�WyUbZnZ]^b� ��qèo�`�iEh�WjUboghjoyz�ruh@WYl�o�ln`�qVo�Ue~mh�~mh ��X[ln~mhjr�\m`�ø>hEiRU�ruhEUbo)og`�`bqèUbo)U�ru`uWYXViEhyq�\�Ue~m~gln}bh@oYz�\mf[hy~mhYa÷`�~gh
~�Ueq[ö�hjrRZnl�o�\mo�Ue~mh�q[`e\5hy}�hyqàt>`�ogoglnø[Znhe�

��f[h@o�h�WY`bq>o�l�ruhj~mUe\gln`bqVo�ogX[vbv�hjo�\|\gfVh�� ��ý � � �[üUMTXkù�ú 	d`ba�ru`uWYX[iEhjq�\/ogWy`b~mhjoy��"h�õ5lnZnZØq[`b\JhY�utVUbqVrd`�q�\gfV~gh@o�f[`�Z�rulnq[v
f[hj~gh #Øl]q,�Ö�j�/�BzØõph�fVU8}bh�hyZ�Ueø:`b~�Uk\mhjr�`�qd\gfVh�omWY`�~ghy�®rul�o�\g~mlnø[Xu\gln`�qVUeZ:\gfV~gh@o�f[`�Z�r�`btu\mlniEl �@Uk\ml]`�q2iEhy\gf[`ur�����fV~gh@o�f[`�Z�rulnq[v
fVU�o|t[~m`k}bhjq2\m`Rø:h�WY~ml]\gl�WyUbZ�a÷`b~�WyZ�Ubomo�l'�>WjUk\gln`�qRh &�hjWY\gln}bhjq[hjomo|Ueq>r�fVUbo�~ghj}bhjUbZnhjr�\gf[h�\_õ5l]qdrVUeq[v�hy~ 9 X[q[l���X[h)\g`2o�XVW�f
hyq�}�ln~g`�q[iEhyq�\�o�9 `ea+� �NM$�1H ��ùV\@ù ��J;��ýgÿ1G �e�xo�hy\�\ml]qVv�Uà\mf[~mhjogf[`bZ�rÝ\g`�`�f[lnvbf�~ghy\g~mlnhy}bh@o/q[`e\mf[lnq[v�Uk\�UbZ]ZBzØõ5f[lnZnhEo�hy\�\ml]qVvàl]\
\g`�`xZn`kõ�~mhY\g~mlnhy}�hjo�a�Ue~5\m`�`xiRUbq�^Rr[`�WyX[iEhyq�\�o �Ö�8�-�S�0"h)õ5lnZnZ�WjUeZnZ:\gf[h@o�h�\m~mUbtVo�ü�\/�yý�� �NM$�1H ��ùV\@ù ��JàUeqVr � ú)X �Yý����NM$�1H��SùV\@ù ��JVz~mhjogt>h@WÓ\gln}�hyZn^e�

5�Ubr2\gfV~gh@o�f[`�Z�rulnq[v[zuf[`kõGhy}�hy~jz[lno�qV`e\|\mf[h�`bqVZ]^2WyUeX>o�h)`ba�a�UbZ]Znlnq[v�lnq�\m`Eo�hjZ]h@WÓ\ml]}�l]\_^�\g~�UetVoy� ��q[`e\mf[hy~/WyUbXVo�h�iRU8^Rø:h
\g~�Uelnq[lnq[vV�·{Jo�XVUbZnZ]^bz�Uxog^uo_\mhyi l�op\g~�Uelnq[h@rR`�q2l]\mo�fVlno�\g`�~g^bz�lB� he�[l]\5l�o�\m~mUblnq[hjrR\g`Eru`EtVU�o_\�\mU�o�öuoyz[UeqVr2\gfVhyq�l]\Gl�o5UetVt[Znl]h@r
\g`�a÷Xu\gXV~gh�\mUbogöuoY�)sp`bqVogh ��X[hjq�\mZn^ez[\mf[h�ogXVWyWyhjomo|`ba<\g~�Uelnq[lnq[vEruhyt:hyq>r[o�`�qdõ5f[hy\gf[hj~|\gfVh�Znhjomog`bqVo�ZnhjUb~gq�\5a÷~m`bi \gfVh�tVU�o_\
UetVt[Zn^x\g`�\gf[h/a÷Xu\mX[~mhe����f[h�iE`�o�\�`bø�}�l]`�XVop~gh@Ubog`bqRõ5f�^E\mf[l�opiElnv�f�\Gq[`e\5f[`�Z�rRl�op\gfVUe\5U�\m`bt[l�WJlno�ru~ml]a�\glnq[v�a�Ubo�\ghy~�\mfVUeq
Uxo�^uo�\ghji l�o�WyUet>Ueø[Znh/`ea4\m~mU�W�ö�l]qVv[� �h)õ5lnZnZ�WyUeZnZ:\gfVlnoG\m~mUbt ù�ú ��ýmÿRH �Bÿ�IYùVMÊù �.J[�

�|qV`e\gfVhy~�r[Ubq[vbhj~)`ea�\m~mUblnq[lnq[v�l�o�õ5fVUe\�lno/õ5l�ruhjZ]^�ö�q[`kõ5q"UboRüU\ �yý(O ���Sù�ú
	 U�\m`bt[l�W�t[~m`��VZnh�`bq"f[l�o�\g`b~m^dr[Ue\mUu�RTV`b~
hY�[UbiEt[Znhez�tVXu\�\ml]qVv�\g`�`�i�X>W�fEh &�`b~g\Glnq�\g` �VqVrulnq[v)\mf[h�t>hj~�a÷h@WÓ\�t[~m`��VZnh5a÷`�~�\mf[h�f[l�o_\m`b~m^�iRU8^xrul�ogWy`k}bhj~�UeqVrRhyiEt[fVU�o�l �jh
UbWjWYl�ruhjq�\�UeZ�W�fVUe~�UbWY\ghj~gl�o�\gl�Wyo 2�he� v[�e\_^�t:`bv�~mUbt[f[l�WyUbZbhy~m~m`b~�o4lnq�~mhyZnhj}8Ubq�\Pru`uWyX[iEhyq�\mo�3Ø\gfVUe\�ru`�q[`e\<vbhjq[hy~�UeZnl �yh�l]q�\m`�\mf[hGa÷Xu�
\gXV~ghb� �J}�hy~ �[\�\ml]qVv|XVogXVUeZnZn^JiRUbq[l]a÷hjo�\mo4lI\�o�hjZ]aVUbo·`k}bhj~moghyZnhjWY\gln}�l]\_^e� �G\�\mf[h�`e\gfVhy~PhyqVr�`ea>\gf[h�o�t:hjWY\g~mX[i�Znlnhjo � ú)X �yý(O ���Sù�ú
	>z
õ5f[l�W�f�Znh@Ubr[op\g`EXVqVruhy~�oghyZnhjWY\gln}�lI\_^b���|}kUbl]Z�Ubø[Znh|\g~�Uelnq[lnq[v�r[Uk\�U�iRU8^EqV`e\|ø:h�o�X'�RWyl]hjq�\pa÷`�~�\g~�Uelnq[lnq[v[zuogX[øVogh ��X[hyq�\mZ]^x\mf[h
\g`�t[l�W�t[~m`��VZnh�l�oGa�Ue~5a÷~m`bi WY`bq�}�hy~mvbhyq>WYh)ruhjomWY~mlnø[lnq[v�URø[l]\5\g`�`Ei�X>W�fà`ba�\mf[h�ru`uWyX[iEhyq�\�ogtVUbWyhe�G�·UeøVZ]h 8EogX[iEiRUb~gl �yh@o
\gfVh)t>`�ogoglnø[Znh|\g~�Uet>oYzu\mf[hyln~|WyUbXVoghjoyzuUbqVr2\gf[hjln~�Wy~gl]\mlnWjUeZnl]\glnhjo·a÷`�~|Ubr[Ubtu\gln}�h��VZ]\mhy~ml]qVv[�

����#�	����5	��.	��U���'��(1/ ��')	�� �5	���	��U5�('��� / ����N�����R��ED ���.�(1/
WjUeXVoghjo =RX[qVruhj~ �V\�\glnq[v =R`k}bhy~ �[\g\glnq[v =x\m`�`xa�Ubo�\5r[~gl]a�\

=R\g`�`xZ]`kõ�\gf[~mhjogf[`bZ�r =E\g`�`Ef[lnv�fR\gfV~gh@o�f[`�Z�r
Wy~gl]\gl�WjUeZnl]\_^ q[`b\5\g`�`Er[Ueq[v�hy~m`bXVo r[Ubq[vbhj~g`�XVoGø[Xu\|~mhjWY`k}�hy~�Ueø[Znh XVq[~gh@WY`k}�hy~�Ueø[Znh

��Ubø[Znh��b�pw�hyZnhjWY\gln}�l]\_^�\m~mUbtVoY�
��q�U�r[Uetu\mln}bh!�VZ]\ghj~glnq[vVz@`k}�hy~�o�hjZnhjWÓ\mln}�l]\_^�l�o4U�iE`b~mhKr[Ueq[v�hy~m`bXVoØ\g~�Uet)\mfVUeq�X[qVruhj~moghyZnhjWY\gln}�l]\_^e� ��r[Ubtu\gln}�l]\_^�lnq �VZ]\mhy~ml]qVv

WY`�X[q�\mo�`�q2\mf[h�og^�o�\ghji \m`Eöbhyhjt2~mhY\m~glnhj}�lnq[v�ru`uWYX[iEhjq�\mo�o�`El]\|WyUbqàWy`bq�\glnq�X[`�XVo�Zn^x~mh �Vq[h�\mf[h4�VZ]\ghj~glnq[v�iE`uruhyZB�0��qà\gf[l�o
~mhjogt>h@WÓ\yz·Ubr[Ubtu\gln}�l]\_^�WjUeq t[X[ZnZP\gf[hEog^uo_\mhyi `�Xu\)`eaGUbq XVqVruhy~�oghyZnhjWY\gln}�lI\_^2\g~�Uet ø�^dlniEt[~g`k}�lnq[vx\mf[h�\g`btVlnW�t[~m`��VZnhxUeqVr
lnqVWY~mhjU�o�lnq[v�\mf[h�\gfV~gh@o�f[`�Z�r�� �Jq�\gf[h)`b\gf[hj~�fVUeqVr�z[lIa·Uk\|o�`�iEh�t:`blnq�\Glnq2\glniEh|\mf[h)o�^uo�\ghji l�opZnh@rE\g`xUeqà`k}bhj~moghyZnh@WÓ\gln}�l]\_^
\g~�UetØz:l]\Jõ5lnZnZØq[`b\/~mhY\m~glnhj}bh�Ueq�^�ru`uWYX[iEhjq�\mo|`�qdõ5f[l�W�f�l]\/WjUeqd~mh �VqVh)\gf[h�\g`�t[l�W)t[~m`��VZnh�UbqVr�\mf[~gh@o�fV`bZ�r�z>õ5fVlnW�f�Znh@Ubr[o
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\g` �Óogl]Znhjq�\���tV~g` �VZnhjoy��%�`kõphj}bhy~jz·ogXVW�f Udogl]\gXVUe\gln`bq�iRU8^Ýø:hR~mhjWy`k}bhy~�UeøVZ]h�ø�^Ý\mf[hRXVoghR`ba�o�t:hjWylnUbZ<iEhjW�fVUbq[l�o�iRo�#4\mf[h
��X[hjo�\gln`�qVoxUe~mhàfV`kõ `bqVhdWyUeqruhy\ghjWY\�UeqVr �[�Ueq `k}bhj~ �[\g\gh@r \m`bt[l�Wàt[~m`��VZnhezGUeqVr f[`kõ WyUeq`�q[h�ø>hdogX[~mh2\mfVUk\E\mf[h
\gfV~gh@o�f[`�Z�rRl�oG\g`�`xf[lnvbf�2�Ubo|`bt[t:`�oghjr�\g`�\gfVhy~mhp�_X>o_\�ø:hylnq[v�q[`E~mhyZnhy}kUbq�\5ru`uWYXViEhyq�\mop\g`Eø:h)~mhY\g~mlnhy}�hjr�3Ó�

��q \gf[h�Zn`�q[v�\ghy~mi�z�\mf[hdlnq�\g~�UbWY\mUeøVl]Znl]\_^d\m~mUbtfVUboxh@ogoghyq�\gl�UbZ]Zn^ \gf[h ogUbiEh2h�&:h@WÓ\2U�ox`k}bhy~�oghyZnhjWY\gln}�lI\_^b�(�K}�hyql]a/U
t[~m`��VZnh5o�\glnZnZ[~ghy\g~mlnhy}bh@o·q[`bqu�®~mhyZnhy}kUeq�\Kru`uWYXViEhyq�\moPõ5f[hjqRl]\KfVUboKZ]`�o_\<\mf[h|~mhyZnhy}kUbq�\�r[`�WyX[iEhyq�\�Ub~gh@Uuze\mf[hjogh|q[`�qu�B~mhyZnhj}8Ubq�\
ru`uWYXViEhyq�\mo�`bqVZ]^èv�ln}bh2Ubq%lnqVrul�WjUk\gln`�qè`ea�\mf[h�Ue~mhjUÝ\gfVUe\x\gf[h�h@o_\ml]iRUe\gln`bq"`baJ~mhyZnhy}kUeq>WYh2ogf[`�X[Z�r iE`k}bhàU8õGU8^�a÷~m`bi�z
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