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N �cfPOMw;�vkRQ���n�`c`6f����\nBkjbpw;`�n�`cu!k��cf��!w;gjfÚ�:��n�hihjbp��n��?S�n�h8u�Ä�`\nB��bv��h8f����\nBkjbpw;`�h�T hj�c��� n�h|®$�c�vf�g8w;g
è�n&d�bpf�gY�OÂ�kjw;¡�f:h�f:���cnBk�bvw;`ch�UÚn�gify��hjf�u�k�w!��w�ucf��À��Ä���f�gjhiw;`cbv�VS�nBh3W\w�Xth:xÚèa�c�!f�gibp��n��Àhjbv�3�c��n�k�bpw�`ch
w�§Úhj�����YW\w�Xth-n�gjf!�chif:§ �c�Mbp`Hk��cf�ucf�hib8S;`ïwB§Úhj�\nB��f�d�f��cbv���vf�h�rof�hj��f��:b�n��v�vÄHbv` �c`�ucf�gihik�nB`cucbp`ZS#k��cf
�½f:�\n&dQbvw;gtw�§+k��cf�f&nBgj�vÄ �c�\n�hif�h�w�§¦gjf�f:`�k�giÄ[Wcb8S;��k�h:x
ÂQ�c���\Wcw�Xth�n�gifæ��hj�\n��v�vÄ¶§¨n�g/§ gjw;� n�`�Ä_¡�bp`cu w�§y�pw��&n���f����cbp�vbp�cgibp�c� hOk�nBkjf�h�¯ gjf�n���S�n�h¼f^]¾f:�:kjh
T°n�`cu�k��cfahjw3��n�`�Ä!ucb>]½f�gif�`�k ucf_S;gjf:f�hÚw�§¾§ gjf�f:ucw;� bp`�d;w��vd;f:u/hj������n�h|giw�k�nBkjbpw;`cn��¢n�`cu d�bv�cg�nBkjbpw;`cn��
f�`cf:gRS;bvf�h�U3nBh`X|f:�p�|n�h�k���f/bp�!�½w�gik�nB`c��f�w�§t���cf��!bp��n��|gif&n���k�bvw;`ch�bv`ïk��cf f�`cf:gRS�ÄÓ�\n���nB`c��f�w;`ïk��cf
d;f���bp���vf�hi�cgi§¨n��:f�ucf:� n�`�u�k��cnBk|dBn�gib�n�`�k�h
w�§�kj�cf�OMw;�vkRQ���n�`c` f:���\nBk�bvw;` ��f���hjf�u�nBh4a\gihik ��gjbp`���bp���pf
f����\nBkjbpw;`ch¼bv`chikjf&n�u�w�§�kj�cfH®$�c�pf:g/w;g¼èan¤d�bvf�gO�YÂ�k�w�¡�f�h�f:���cnBk�bvw;`ch�xEÁaw�XMf:d;f:g�rPXt��f�`�k��cf��!f&n�`
§ gjf�f1�cnBk���w�§+�!w;�pf:���c�vf�h|��f��:w;�!f�hÚhj��n��v� rQn��p��`��c��f:gjbv�&n��½��f�k��cw�uch § w;g|kj�cf�O|w;�ek�Q:� n�`�`/f����\nBkjbpw;`
�½f:��w;�!f�f��Q�:f�f�u�bp`�S;�eÄÛf:hj��f�`chibvd;fæbp`í��w;�!�c��kjbp`�SÓkjbp�!f�x N �cf:gjf�§ w;gjfBrPS�n�h u�Ä�`\n��!bp��h f����\nBkjbpw;`ch
hj�cw;���pu��½f���hjf�ubXt�cf:`cf:d�f�g#��w;hihjbp���pfdc bv`_w�k��cf:g9X|w�gjuch:r�`cf&nBg¼�pw��&n��af����cbp�vbp�cgibp�c� hOk�nBkjf�h¼bp`
hjbvkj�\nBkjbpw;`chVXt�cf�gif/k��cf¼�vwQ��n��M�!f&nB`ï§ gjf�f¼�cnBk�� bvh3hj��n��p�Mn�`cu w;�Qk�hjbvucf/w�§�hi�cwQ��¡ïn�`cu ��w;�c`cu\nBgiÄ
��n&Ä;f:gjh�x N ��f�hjf!��w�`chjbvucf�gjnBk�bvw;`ch��cgiw;�!��k1k��cf-��hjf6w�§Mucw;��n�bp`�u�f���w�����w;hjbek�bvw;`�hikjg�nBkjfeS;bvf�h:rDXt�cf�gif
k��cf=OMw;�vkRQ���n�`c`0f����\nBkjbpw;`3bvh+kjw���f|hjw��vd;f:u3w;`c�eÄ0bp`�gifeS;bvw;`ch+w�k���f�gjh¦k��\n�`yk��cw;hif|�!f�`�k�bvw;`cf:u-n���w d�f�x
ê1`���f�k��cf0gjf_S;bpw;`�h�u�f�hj�:gjbv�½f:u#��Ä¼k��cf1S�n�h�u�Ä�`\n��!bp�:htf����\nBkjbpw;`ch�n�gifyu�f:k�f:gj�!bp`cf:u�rck���fy`cfà��k���n��
f w;gy��gjw;�c�vf�� bvh0kj�cf!� nBkj���cbp`ZS�w�§Mk��cfgO|w;�ek�Q���n�`c`Hucw�� n�bv`hXtbvk��æk��cf�®$�c�pf:gyw�g�èan¤d�bvf�gO�YÂ�k�w�¡�f�h
ucw;��n�bp`�x N �cbvh����cf:hikjbpw;`�bphÚ§¨n�gÚ§ gjw;�Þ�½f:bp`�S�n�`,f&n�hOÄ�w;`cf�r�n�htk���fyf:���cnBk�bvw;`chÚk�w!��w;���c�pfyn�`cu�k��cf
`�����f:gjbp��n��$hj����f��!f�h���hjf�uæk�w,hjw;�ed;f-k���f��=n�gif!wB§|d;f:giÄHucb(]¾f:gjf:`�ky`\nBkj�cgjfBx z\w;g1`��c�!f�gibp��n��iX|w�gj¡
w;` k���f���w;���c�pbv`�S�w�§jOMw;�vkRQ���n�`c`Q��n�`cu9S;n�h|u�Ä�`\nB��bv��h f:���cnBk�bvw;`ch�rQhjf:fFT°n��!w;`�Syw�k���f�g gif:§ f�gif�`c�:f�h�U
O|w;�cgkS�nBk-f�k6n�� xml�©*n�r8¿À�c¡�hj���cbv` f�k6n��°xolú�¤¬�n xHç×�!w;gif gjf^a\`cf:u¶nB�c�cgjw;n���� k�wpa\`�u kj�cf/�:w;gjgif��:k
��w;�c���pbp`ZS-��w;`cu�bvk�bvw;`chÚbvh=S;bvd�f�`�§ w;gÚf���n��!�c�pf1��Ä¼ë­�v�p`cf:gtn�`cu�èaf:�c`�Q�f:gik`l � �qn°x
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N �cf��cgjw��c�pf:� kj�\nBkgXMfHn�ucu�gjf�hih¼bp`íkj�cbph/n�gikjbp���vf�bvh�kjwYa\`cu�n�h/fà�Q�c�pbv��bvk/n�h/��w;hjhibp�c�vf�n�`�uÛÄ;f:k
n����:�cg�nBkjf ��nBk�����bp`�S�gjf:��nBkjbpw;`�h0��f:k�XMf�f:`ïk��cf!¡�bp`cf�k�bv��nB`cu.S�nBhyu�Ä�`\nB��bv��h0gjfeS�bpw;`ch:xsr f �:w;`Za\`cf
w;�cg�bp`�d;f:hik�b>S�nBkjbpw;`chtk�w!k��cf0�&nBhjf3w�§�n�`�bvucf&n���S;n�h�r�hjbv`c��fyw;�cg��cgjw;���pf�� hif�f:��haw;�½f:`�f:d�f�`�bv`,kj�cbph
�&n�hif�xht
f:k&r8bek3bph��½f�Ä;w;`cu ucw��c��k3kj�\nBk-hiw;��f w�§tk��cf/�!f:kj�cw�uch-n�`cu bvucf&n�h��chjf:u ��f�gjf¼�:w;�c�vuï�½f
n�u\n���kjf�u�k�w6�!w;gjf1gif&n��vbphikjbp���!w�ucf��vh�x
ç�h�n"S;f�`�f�g�nB�¦�cgibp`c�:bp�c�vf�r\k���f���nBk����cbv`�S!�&n�`���f0ucw;`cfy��Ä��!wQucf:�p�vbp`�S3kj�cf�bv`�kjf�gO§¨n���f0gjf_S;bpw;`���Ä#n
k�g�nB`chjbek�bpw�`���n&Ä�f�g#Xt�cf:gjfÚhiw;��fvuibp`�kjf�gj�!f�u�b�nBkjf|f����\n�k�bpw�`�wFT¨fBxxS�xvr�kj�cf �vbp`cf�n�gjb>Q�f�u`O|w;�ek�Q���n�`c`yf����\n��
k�bpw�`yU|bphthjw��vd;f:u�r¢hjf:f3ì1w;�phif"l�«qnonB`cu#¥1�pn�g�l �&ª&n°x�r f�nBhjhj����f�k��cbvhÚ��n&Ä;f:g�kjw6�\n&d;f�hi��n��,hiÄ��!��f�k�gOÄ;r
k��\nBkybph:r¦kj�cf��cn�gikjbp���vf6ucbphOk�gjbv�c��kjbpw;`æbph���w�`chik�n�`�k3w;`ïhi�cgi§¨nB��f�hy�\n�gjn��p�vf���k�w�k���f bp`�kjf�gi§¨nB��f�xzT N �cbph
bph�S;f:`cf�gibp�&nB�p�vÄ�kj�cf6�&n�hifFXt��f�`cf�d;f�g�k���f!�:�cgidBnBkj�cgjf-wB§Mkj�cf-bp`�k�f:gi§¨n��:f-bph1hi� n��v�o�:w;���cn�gjf:uHkjw/k��cf
gjf��:bp�cgiwQ��n��¾wB§Àk��cf1�!f&n�`�§ gjf�f1�cnBk��yUàx8Áaf:`c��fBrck��cf�hi�\n��:f1��w�w;gjucbv`\nBkjf�gjf:uc�c�:f�hÚk�wv{Cr�kj�cf�ucbvhik�n�`c��f
k�w�kj�cf�bv`�k�f�gO§¨n���fBxaç�§ k�f:gahi�&n��vbp`�S�bvk��pbv¡�f}| ~�r�Xt�cf:gjf`��bphtk��cfyw;gju�f�g���n&S;`�bvk���ucf�w�§�k���f��!f&n�`,§ gjf�f
�\nBk��¾r\w;`cf��\n�hÚk�w6hiw;�vd�f�kj�cf1§ w;�p�vw�Xtbp`�S3f:���\nBk�bvw;`
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Xt�cf�gif`��bvhtkj�cf0��w;�!�½w�`cf�`�k�w�§okj�cf0�c�c�p¡/d�f��vwQ�:bvk­Ä¼`cw�gj��n��¾k�w!k��cf�bv`�kjf�gO§¨n���fBr��íkj�cfVO|w;�vkRQ���n�`c`
w;�½f:g�nBkjw;g��pbv`cf&n�gib8Q:f�uHn�giw;�c`cuæhjw;�!f6�pw��&n��$�#n��/X|f:�p�vb�n�`æn�`cu � k��cf!ucbphOk�gibp�c��kjbpw;`�§ ��`c�:kjbpw;`æ��w;�-��c��k�f:u¼bp`!k��cfPO|w;�vkRQ���n�`c`�gjfeS�bpw;`�x N �cbphM�cgjw;���pf�� hi�cw;�c�vu/��f�hjw��vd;f:u�nBkMf&n����¼bv`�kjf�gO§¨n���f9ui��f:�p�8w0w;g
ui��f:hj��w�x ç u�bpgjf:�:k�hjw��p��kjbpw;`,��Ä,n�`�Ä�¡�bv`cu�wB§$bvkjf�g�n�k�bvd�f1��f�k��cw�u#hif�f:��h��3�c���#kjwQw6fà����f�`�hjbvd�f�k�w
ucw1k��cbvh�xoë­`3§¨nB�:k&r�w�`cfÚbph�`�w�k$gjf�n��p�eÄ0bp`�k�f:gjf�hOk�f:u�bv`�k��cf § ���p��hiw;�p�Qk�bpw�`�¯Àk��cfÚw;`��vÄyw;� f f���k�h$w�§�bv`�kjf�gif�hik
n�gjf�k��cfyn�hOÄQ�!��kjw�k�bv�0hOk�nBkjf�h:r¾b x�f�x � T����R�ZUÚn�`�u�k���fyw;�Qk�S;w;bv`�S!ucbphOk�gjbv�c��kjbpw;` � T¨�Z����U^�����D���h� ��x
ë­`cucf�f:u�r½kj�cf0��w;gigjf���k���w;�c`cucn�giÄ��:w;`cucbek�bpw�`chÚ§ w;gÚk��cfVS�n�h�u�Ä�`\n��!bp��htf:���cnBk�bvw;`ch�nB`cu�kj�cfybv`�S;w;bv`�S
ucf�`chibvkjbpf�hMnBk8k���f���w;�c`cu\nBgiÄ6w�§½k��cf�O|w;�ek�Q���n�`c`6gifeS;bvw;`���n�` ��fBXtgjbvkik�f:`�bv`!kjf�gj�!h
w�§¾kj�cw;hjfa���\n�`Q�
k�bvkjbpf:hÚw;`c�vÄ�x
rÓf8hj�cn��p�;u�f�hj�:gjbv�½f8bp`1kj�cbphÀ�\nB�½f:gCn�`��c�!f�gibp�&nB�;�cgjw���f:uc�cgif�Xt��bp���0��w;�!�c��kjf�h f �chikCkj�cw;hjf8���\n�`�kjbvk�bvf�h
��Ä��chibp`�S-n3�|�\n��c��n�`Q�­®8`�hj¡�w&S3k­ÄQ��f�fà���cn�`chjbvw;`/k�w3n��c�cgiw¤�Qbv� nBkjf�kj�cf�hiw;�p��kjbpw;`¾x N �cf1�!f:kj�cwQu�bph
hjf�f:`�k�w!��w;`�d�f�gRS�f�d;f:giÄ,§¨n�hika`��c��f:gjbv�&n��v�vÄ;xMë k�hif�f:��h�k�wgS�bvd;fyn��:���cgjnBk�fygjf�hi�c�vkjh�Xt�cf:`���w����\nBgjf�u
k�w/k���f6n¤dBn�bv��n����pf0f��Q�c�pbv��bek�hiw;�p��kjbpw;`�h�bp`�hiw;�!f3hj��f��:b�n�����n�hjf:h�n�`cu�k�w¼gif�hi�c�vkjh�w;��k�n�bp`cf:u���Ä��!w;gjf
ucbpgif��:k|hjbv�3�c��n�k�bpw�`!hi���cf��!f�h:x N �cbphM`�����f:gjbp��n��¢�cgjw���f:uc�cgif�bph
bp`chi�cbpgif�u���Ä!k���f�XMw;gj¡6w�§C}tbp`ZS;f�bvhjf�`
lú���qn r;w�gjb8S�bp`\n��v�vÄ�n�bp�!f�u�nBk�hiw;�vd�bv`�Sakj�cf w;`cfà�­hi�½f:f�u3k�gjn�`chi�½w;gOk�f:���cnBk�bvw;``Xtbvkj�3bphiw�k�giw;�cbv�Mhi�&nBkik�f�gibp`�S
Xtbvk��y§ �c�p���pbv`cf4S�f�w;�!f:kjgiÄ���bp`�kj�cbph¦hj��f��:b�n����&n�hif�r�}tbp`�S�f�bphif�``X|n�h8n����pfMkjw�S;bed;f na��w;`�d;f:gRS;f:`c��f��cgiwQw�§
§ w;gt�cbpht�!f:k���wQu�r�Xt��bp�pf1��w;bv`�kjbp`�S6w;�Qk�kj�\nBk�bvkthi�cw;�c�vu���f1dBn��pbvu,bv`���w;gif�S;f�`cf:g�n��C�:w;`�k�f���kjh�x N �cf
a\gjhOk8hik�f:��wB§½w��cg��!f:k���wQu-bv`3k��cfÚhi�½f:��b�nB�c�&n�hif=� � ��bvh�hj��w�Xt`6k�w���f f����cbedBn��pf:`�k$kjw�k��cfÚhiwB�­��n��p�vf�ud�nBgjb�n�k�bpw�`\n�����f�k��cw�uch�u�f:d;f:�pw;��f�u6��Ä6�|f:gj�:b8S;`\nB`cb�l ª&n°r�ì�w��phjf�lú�¤��n\n�`�u�¿Àw¤Ä�nB�p¡�n�r;z\f:gRQ�b>S;f�g=lú� ��n¢n�`cu
�chjf:u § w;g�ucf�k�f�gi��bv`cbp`ZS/k��cf6hj�vbp�H��w;�c`cu\nBgiÄ��:wQf^���:bpf:`�kjh0§ w�g�kj�cf!è�n&d�bpf:g�Â�k�w;¡Bf�h0f����\nBkjbpw;`�x�z\w;g
w�k��cf:g0n��c�cgiw�n����cf:hyk�w¼kj�cf�`��c�!f�gibp��n���hjw��p��kjbpw;`Hw�§
k��cf�n���w¤d;f!�\n��v§Mhj�cn���f!�cgjw��c�pf:��X|f!gjf�§ f�g1k�w
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nBk�w;gkw`c hjf�f�k���f0u�f_a\`cbek�bvw;`¼�½f:�pw�X¡c § w�g=�p�_�Z�
mon�gOk ©�hj��f��:b�n��vb8Q�f:h$k�wykj�cf��&n�hif�� � �ynB`cu �:w;���cn�gjf:h
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T�������U%� |q� � �4° � �i±³²´ � ±µ²´ � �
� T°�Z����U � � T ��U^� �����p�í�

Xtbvk��}{��ml��Z����U^���"�h�����d�h��x8Áaf:gjf�XMfyucf:`cw�kjf�u#��Ä ± k��cf��:f�`�k�f:gjf�u¾r½gif�uc�c�:f�u��#n��/X|f:�p�vb�n�`
± � T ��¶jU�· ²´�¸ {�¹�T °Fº ´� Utn�`cupXMf�u�f_a\`cfg�¨»z��¯ �½¼¾ »iT ��U%¿��¢r\be§�»æbvhabv`�kjfeS;gjn��c�vf�x N �cf0§ w;�p�vw�Xtbv`�S
�cgjw;��w;hibvk�bvw;` gjf:�&n��v�ph3kj�cf�f�hjhif�`�k�bpn��ph6w�§�k���f,fà�Qbphikjf�`c�:f�r ��`cbp���cf:`cf�hih n�`�uín�hOÄ�����kjw�k�bv�¼�½f:�\n&d�bpw;g
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T�������U%� |q� � �4° � �i±³²´ � ±µ²´ � �����¯�_�
� T°�Z����U � � T ��U^� �����p�í� T �Qxe��U

��w;`chibpucf:gÚk��cf0n�u f w�bp`�ktf����\nBkjbpw;`

° T����o��U%� |+ÿ � ÿ3° � ÿ ±³²´ � ±³²´ � �A�����Û�
ÿ T¨�Z����U � �Z� �P�o���í� � T �Qx~�0U

Áaf�gif�r¢n��:��w;giucbp`ZS3k�w3k���f1�cgjw;��w;hibvk�bvw;`¼n���w¤d;fBr\n�`,n�ucucbek�bvw;`\n��?W\�Q�¼��w;`cu�bvk�bvw;`/bvh `cf�f:ucf�u¾x�r f��c��k
�ÚT�������U ±µ²´ ÿ � � � �

N �cf-�chj�cn��¦§ w;gi�2w�§$k��cf3n��½w¤d�f-f����\nBkjbpw;`�bvh�hif�f�`H��Ä,k�g�nB`chi§ w;gi��bv`�Sg�9ï ° �y�3�hï ° �Cr�Xt�cbv���
S;bvd�f�h

T����o��U%� |+ÿ � ÿ3° � ÿ ± ²´ � ± ²´ � � �p�í�
ÿ T°�Z����U � ��� ���o�¯�_� T �Qx{©�U

�­T����o��U ÿ7±µ²´ � � ° � �
N �cbphÚf:���cnBk�bvw;`[Xtbp�p�½`cw�XÒ��f�hjw;�ed;f:u�nB�c�cgjw&�Qbp��nBkjf��vÄ�x#r f1�cgjw���f:f�u�n�hÚbp`¼k���f0�|�\n��c��n�`Q�­®8`�hj¡�w&S
f��Q�\n�`chibpw;`,�!f:k���wQu�x$ë­`�kjfeS;gjnBk�bv`�S-k��cf�f����\n�k�bpw�`�w¤d;f:gÚk��cf1d;f:�pw���bek­Ä¼hj�\nB��f�S;bvd�f�h

� | �ÚT�������U ÿ ± ²´ � � � | �¤� ÿ ± ²´ �b����� | � ÿ ± ²´ � � � �
N �cfy��n��:gjw;hi��w;�cbv�1��w���f:`�k bph �� � ¯ � � ÿ ±³²´ � �
N �cfy�:w;`chif�gidBnBkjbpw;`�f:���cnBk�bvw;`�bvh k��cf:`

� | �ò� ÿ ± ²´ �b����� | �� � � � �
s�f_a\`cbv`�S"� ÿ ¯ �\ÿ3° � ÿ ± ²´ � ± ²´ r\w;`cf�S;f�k�h:r�Xtbvk��}� ± ²´ � �3T � ± ²´ U n�`cu.T ��x~©�Uà¯

��� ± ²´ ÿ � � ���3T�� ± ²´ U ÿ � � �ò� ± ²´ � ÿ � �á° � | �¤� ± ²´ T�������U ÿ � �
Áaf�gif1XMf�hj�c��hik�bek���kjf1k��cf�Q�f:gjw�kj�#w;giucf�gtnB�c�cgjw&�Qbp��nBkjbpw;`/§ w;g ÿ � ÿ�� �� � ± ²´ ¯

�¤� ± ²´ ÿ � �á° � | T
�¤� � ± � �� �%U ° ��� | �ò� ± � �� � �Ú° � | �� � �
N �cbphtgjf:hj�c�ek�htbp`

��� | � � ° � �
| � � � �Z� �p�í�
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n�h|nB` n����cgjw&�Qbp��nBk�ftf:���cnBk�bvw;`!§ w�g �� � � � ÿ ± ²´ ��x N �cbvhMbvh$k��cf�n�`\nB�pw0S;��f�wB§¾k���f3S;n�hMuQÄQ`cn���bv��h
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�\n�g�nB��f�k�f�gih�¯ � �_TË{�U ��� ¸	� | � ��
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�à �������¯�Û� �
èaf���k3X|f��:w;������k�f1k���f�acgjhikan����cgjw&�Qbp��nBk�bvw;` ÿ �Úw�§ ÿ ��Ä¼k��cf1§ w;�v�pw�Xtbp`ZS3f����\nBkjbpw;`

T ���o��Uk� |�ÿ ��� ÿ � ° � � ± ²´ � �����¯�_�
ÿ �eT°�Z����U � � ���o�p�Û�Z� T �Qx�ª�U

Xt�cf�gifyk���f0hiw;�p�Qk�bpw�` � �|w�§okj�cf���w�ucf:��S�n�htu�Ä�`\n��!bp�1f:���cnBk�bvw;`�bvhthj�c�chOk�bek���kjf�u�kjw}� ÿ7± ²´ �Òbp`
T �Qx{©�U�x8è�w�k�bv��f�kj�\nBk1�­T����o��U ÿ � ± ²´ ��bphÚ`�w!�vw;`�S;f:gÚbp`cu�f���f�`cucf:`�k�w�§j{Cx
Áaw�X|f�d;f:g�r¢k��cf�hjw��p��kjbpw;`¼w�§7T ��x{ª�U|��n�`,�½f�S;bed;f�`,f��Q�c�vbp�:bvk�f:�vÄ�¯

ÿ �eTË{�����U �
� � 
 �
�à TY� ° ¸ ·������� U���� � T ¸ � | ° ¸ ·������� U^�������p�_�� 
 �
�à � � ¸ � | � � �����¯�Û�

Xt�cf�gif��)¯ � ��
� � 
 º � � � x;r f0u�f:k�f:gj�!bp`cf � 
 �
�à n�`cu � ��Ä
�¨T ���o��U � ÿ �eT�������U

ÿ �eT°�Z����U�� ±³²´ � �á° �

k��cf6���vw;hjf:hik0n�`cn��pw0S��cf�k�wí� T �V�¤��U ± ²´ ÿ � �µ° �;x N �cf ÿ nB�c�cgjw&�Qbp��nBkjbpw;`���n�`æ�½f-bek�f�gjnBk�f:u�x�|w;`chjbvucf�gÚkj�cf�f����\nBkjbpw;`�§ w;g k���f0gif���n�bp`�bp`�S�kjf�gi� ÿY°mÿ ��¯�r�bek��zT ��x~©�U nB`cuYT°�Qx�ª�U|bvkÚbvh
T ���o��Uk� | T ÿY°mÿ �kU��\T ÿY°Yÿ �RU ° T%�¨T ÿY°mÿ �RU ± ²´ ��� � ÿ � ± ²´ � ° � �RU ± ²´ � �Z���p�_�

T ÿY°Yÿ �RUeT¨�Z����U � � �����p�Û�
s�f_a\`cbv`�S6k��cf�a\gjhOk�w�gjucf:ganB�c�cgjw&�Qbp��nBkjbpw;`¼w�§¦k��cf0��n���giw;hj�:w;�cbp���!w;�!f�`�k �� ��¯ � � ÿ ± ²´ � ° � �
w;`cf��&n�`,ucf:gjbvd�f�bp`¼k��cf�hjn���f�X|n&Ä,n�h�n���w d�f0n�`#nB�c�cgjw&�Qbp��nBkjf�f����\nBkjbpw;`�§ w;g �� �&r\`\nB��f:�vÄ

��� | � � ° � �
| � � � � ÿ � ± ²´ � ° � � �� �abph��c`cbv����f��vÄ�u�f:k�f:gj�!bp`cf:u�����k�w/�!m¦n�g�nB��f�k�f�gih � 
 ���à ����x N �cf3nB�c�cgjw&�Qbp��nBkjbpw;` ÿ ��w�§ ÿm°�ÿ �

hjw;�ed;f�h
T ������Uk� |�ÿ �#� ÿ � ° T � �
� � ÿ � ±³²´ � ° � �RU ±³²´ � �

ÿ �qT°�Z����U � �Z� ���o�¯�Û� �
Áaf�gif3n&S;n�bp` � ��X|n�h��chif�u�bv`�����n��:fyw�§7� T ÿm°mÿ �RU ± ²´ �0x N �cf-�6�\n�g�nB��f�k�f�gih � 
 ���à n�`cu�� n�gjfk��cf:`�ucf�k�f:gj�!bp`cf:u���Ä

�¨T ���o��U � ÿ ��T°�Z�R�ZU
ÿ ��T�������U�� ± ²´ � � � �

N �cf1`cf���kÚhOk�f:�chÚw�§Àk���bph|��gjw���f�u��cgjf1��n�`¼�½fa�&n�gigjbvf�u/k���gjw;��S��/bp` kj�cf�hjn���f3X n&Ä/n�`cu¼�cgiwQuc����f1n�`
f��Q�\n�`chibpw;`
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T����o��U%� |eÿ%$ � ÿ&$=° T � $ �(' $ U ±µ²´ � �Z� �"� � �!�!�*)

ÿ%$ T°�Z����U � �Z�����o�¯�_�
�­T�������U � ÿ%$ T°�Z����U

ÿ%$ T�������U � ± ²´ � � �
Xt�cf�gif ' $3� � ÿ&$ · � ± ²´ � ° � $ · �
n�`cu

��� | � $=° � �
| � $3� ' $ �

ç�hjhi�c�!bp`�S-k��cnBktk��cf�hjf:gjbvf�h
ÿ ��� ÿ �i� ÿ �#� �!�	�

��w;`�d;f:gRS;f:h�rÀw;`�f��&nB`#hjf:f�k��cnBk�bekabvhaf:���\n��¦kjw�kj�cf�ucf:hjbvgjf�u#hjw;�v��k�bvw;` ÿ w�§$f:���\nBk�bvw;`�T°� � ©0Ut��Ä�k��cf
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^ahjbv`�S-k��cf0n���w¤d;f0f����\nBkjbpw;`�hanB`cu�f����\nBkjbpw;`.T � � ª�U4XMf�w;��k�nBbp`

T ������Uk� |�+ à,$�- � ÿ%$/. � + à,$�- � ÿ%$0.Y°�+ � ��� à,$�- � T � $ ��' $ U .}±µ²´ � � �
N �cbphBS;bed;f�h

T�������U%� | + à,$1- � ÿ&$ . � + à,$�- � ÿ%$ . ° � + à,$�- � ÿ%$ . ± ²´ � ± ²´ � � �
��w;gjf:w¤d;f�g32 à$�- � ÿ&$ h�nBkjbphkacf�h6k��cf,�½w��c`cu\n�gOÄ ��w�`cucbvkjbpw;` nBkF{ � � nBhFXMf��v��n�h-k��cf,��w;`�hik�gjn�bp`�k
gjf����cbvgjf:u�w�§+k���f0hiw;�p�Qk�bpw�`¼w�§BT°� � ©0U�x N �cbvhÚ��f�n�`chÚk��\n�k 2 à$�- � ÿ&$ bvhÚf����\n���kjw ÿ x
ê1`�f�w;`c�eÄ¶�cn�h�kjwÓk�gjn�`chi§ w�gj� � n�`cu��_�\n���¡�X|n�gju�h�rP�¡ï ° �y���Úï ° �_k�w.S;f:k�k��cf�u�f�hjbvgjf:u
n��c�cgiw¤�Qbv� nBkjbpw;`¼wB§=T°�Qx �&U�r ÿ T�{�����Uàx
N �cfy§ w;�v�pw�Xtbp`ZS!w��chjf:gidBnBk�bvw;`#bvht��gj����b�nB�C§ w�g�kj�cfVXt�cw��pf0hj���cf:��fB¯Úë § � bvh�n!hjw;�v��k�bvw;`�w�§3T ��xv��Utn�`cu
ÿ w;`cf�w�§7T �Qx~�0U

� | T%�ÚT�������U � TË{�����U ÿ T�{�����U ��U
� �ÚT�������U_TJ� |�� UeT�{��R�ZU ÿ TË{�����U �b� �¨T ������UeTJ� |�ÿ UeTË{�����U � TË{�����U �
� ���3T � U ÿ � ° ���3T ÿ U � �
� ���3T ÿ U � � ° ���3T ÿ U � �
� �

ë­`�w�kj�cf�g=XMw;gju�h�r��­T����o��U �úÿ �Òbvhtn�`,bp`�dBn�gjbpn�`�kÚbp`[{Cx
^ahibp`�S-k���bphÚbp`�dBn�gib�n�`�k7XMfVS�f:k
�ÚT �P�o��U � T�������U ÿ T����R�ZU�� � �­T ������U � T¨�Z����U ÿ T°�Z�R�ZU��

¬



n�`cu,hj�c�chOk�bek���kjbp`�SFS;bed;f�h
�¨T ������URð à ± ²´ ÿ TJ������U4� � 4

º � ��576 T�������U � T��ZU ÿ T¨�Z����Uk¿�� �
ê1g=Xtbek��í�­T����o��U ± ²´ ÿ TË{�����U � � �

ð à � 4
º � �8576 T ���o��U � T ��U ÿ T°�Z�R�ZU%¿����

Xt�cf�gif
ÿ T°������U ��ÿ �eT°������UD� ÿ �qT°�Z����UD� �!�!� � ÿ&" T°�Z����U

®tx?S�x�k��cf�a\gihik�n��c�cgiw¤�Qbv� nBkjbpw;` ÿ �eT°������UMbphÚfà�����pbp�:bvkj�vÄ

ÿ �eT°������U �
� �� � � ���Ú�����p�Û�
��� �����p�Û� �

Xtbvk��9� n�`cu � ucf_ac`cf�u#n��½w¤d�f�x
� ³/ø.ûc¸�:�»�N �cf,hjf:��w;`�uíbvkjf�gjnBk�bvw;`mS;bvd�f�h!n��vgjf&nBu�Äïhi�c���ÛnhS;w�wQu n����cgjw&�Qbp��nBk�bvw;`Ókj�\nBk6�chi�\n��p�eÄ
k��cf:gjf0bphÚ`cw6`cf:f�u�kjw6bvk�f:g�nBkjf�§ �cgikj�cf�g:x
÷ ·�ø.Áúù�Ã�ûZÃ�Â ·�Äí·yüBÃ�ý+³�;9<>=$³�¹+·�?FÁ$³�¸�ûZÃ¤·¢¸�»
Áaf�gifpXMf�n�gif#bp`�kjf�gjf:hikjf�uÛbv`í��w����c�Qk�bp`ZS k���f#w;��kRS;w;bv`�S u�f�`chibvk­Ä � T°������U^���"�¨�½� �æw�§"T°�Qxv��U�x
rÓf,�cgjw���f:f�u¶bp` k��cf,h�nB��f[X|n¤Ä nBh���f:§ w;gif�rMf��Q��f:��k kj�\nBk6`cw�X � TJ������U � ð à ± ²´ bph-¡�`cw�Xt`�xN �cf�gif:§ w;gif9T°�Qxv��U|�&n�`,�½f��chif�u,ucbpgif���k��vÄ�x
Áaf�gif0n&S�n�bv`�rQkj�cf�S�n�hÚu�Ä�`\nB��bv��hÚf����\n�k�bpw�`,bvh7��� | � � ° � �

| � � � �-�c��k=Xtbek��}�p�í��x8s�f���n�`cu�bp`�S
k��\nBktkj�cf�hjw;�v��k�bvw;`¼�½f�ac`cbvkjfyn�ktbp`Za\`�bvk­Ä;r�w;`cf��\n�h� � ��� ¸	� | � ��
 �
�à � ��
 �
�à �
ÂQ�c�chOk�bvkj��k�bv`�S!n�ht�½f�§ w;gjf � �|bp`�k�w¯T°�Qxv��U S;bvd�f�h

T����o��U%� |�� �D� � � ° � 
 �
�à ±³²´ � �
� �eT°�Z�R�ZU � � T ��U^�����o�p�í�

N �cfyhiw;�p�Qk�bpw�`¼bph

� �eTË{�����U �
� ¸ · ��@�A� � T ��U�� � 
 �
�à TY� ° ¸ · ��@�A� U ± ²´ � ���o�¯�_�� 
 �
�à ± ²´ � ���o�¯�_� �

� T�������U � ð à ± ²´ S;bvd�f�h � 
 �
�à � ð à nB`cu kj�cf�gif:§ w;gif � �eT¨�Z����U � ð à ± ²´ �R�A����� �æx,Áaf�gif�r
k��cf6`cfà�Qk0bek�f�gjnBk�bvw;`�hOk�f��æbph�`cf�f:ucf�uæk�w}S;f:k1kj�cfva\gihik0`cw;`�k�gibvd�b�nB��n��c��gjw&�Qbp��nBk�bvw;`�w�§8k���f�nB�p��f�ucw
w;�½f:g�nBkjw;g�xo�|w;`chibpucf:gjbv`�SÚk��cf$f:���cnBk�bvw;`0§ w�g � °�� �DS;bvd�f�hÀk���f
hif��:w;`cuQ� hik�f:�`S�nBh+uQÄQ`cn���bv��hÀf:���cnBk�bvw;`�¯

��� | � � ° � �
| � � � � � � ±µ²´ � ° ð à �

q



ê1`�f0hiw;�vd�f�han�hÚ��f:§ w;gif

T ���o��Uk� |�� �i� � � ° T � �
� � � � ± ²´ � ° ð à U ± ²´ � �
� �qT¨�Z����U � �Z�������p�í�Z�

Xt�cf�gif � ��bph1hi�c�chikjbvkj��k�f:uÓbp`�kjw/k��cf6f����\n�k�bpw�`H§ w�g �z°�� ��x N �cbph1Ä�bpf:�puch � ��x-ë k�f�gjnBk�bv`�S¼k��cbvh�X|f
f�`cu,�c�}Xtbvk���n�`,n��c��gjw&�Qbp��nBk�bvw;`/w�§

�B�­� �D� �!�	� � �#"
n�`cu,bp`��\n�gOk�bp�:�c��nBg

� T°�Z����U �­� �^T°�Z����UD� �!�!� � �#" T°�Z����U
�;���o�p�Û� �
� ³/ø.ûc¸�:�CED`ýC³GF­ûIH�µ�³7<
<7þ;·�Ä+¹úÂËÃ�Â ·�Ä¦ºAJ¤»
N �cf/§ w;�p�vw�Xtbp`�S,��f�k��cw�u.X|n�h3ucf�d;f:�pw;��f�u ��Ä ��n��/X|f:�p��l � q�nMk�w�u�f�gjbed;f�n����cgjw&�Qbp��nBk�f!��w;�c`cu\nBgiÄ
��w;`cu�bvk�bvw;`ch:¯|ë­`�w;giucf�g�k�w�ucf:kjf�gj�!bp`�fvð à r�w;`cf�f:���\n��pb>Q�f:hak���fy�\nB�v§�� Wc�Q�Qf�h�n�kakj�cf���w;�c`cucn�giÄ�n�`cunBktbp`Zac`cbvk­Ä�rcb x�f�x

4
º � �8576 T ���o��U � T°�Z����U ± ²´ ¿�� � 4

º � �8576 T ���o��U � T�������U ± ²´ ¿��

Xt�cbp���,��f�n�`ch
ð à 4

º � �8576 T����o��U ± ¿�� � 4
º � ��576 T ������U � T��ZU ± ²´ ¿��

w;g

ð à �
¼

º � �8576 T ������U ± ²´ � T���Uk¿��
¼

º � �8576 T ���o��U ± ¿�� � Ø���È�� �
ê�§t�:w;�cgihjf�r¦k��cbvh�f����\nB�pbvk­ÄHbvh�bv`.S;f:`cf�gjn���Xtgiw;`�S�w�`Ók��cf�� n�k��cf:� nBkjbp��n��$�pf�d;f��
�c��k��&n�`Ó�cgjw¤d�bpucf
��w;gigjf���k�w;giucf�gih�w�§�� n&S�`cbvkj�cucf�h:xÚë­`#��n�`�Ä�n��c�c�vbp�&n�k�bpw�`ch k��cbvha�!f:kj�cw�u�w;g�hjbv�����vÄ/kj�cf���nBk�����bp`�S
��Ä6f:���\n��pbek­Ä-w�§½��w���f:`�kjh3T¨b°x{fBx�w�§½�pw��&n��c��n��:gjw;hi��w;�cbv�Ú���\n�`�k�bek�bpf:h�U$n�gif�����bpf_W�Ä6�chjf:u�k�w�ucf^a\`cftk��cf
��w;�c���pbp`ZS!�:w;`cucbek�bvw;`chtnBktk���fybv`�kjf�gO§¨n���fBx N �cf�Ä�n���w��c`�kaf:hjhif�`�k�bpn��p�eÄ k�w�n�hihj�c�!f0kj�\nBktk���f�gjf0bpht`cw
k�g�nB`chjbek�bpw�`¼��n&Ä;f:g���f:k�XMf�f:`#k���f0¡�bv`cf:kjbp�1gjf_S;bpw�`�n�`cu�k��cf�S�n�hÚuQÄQ`cn���bv��htgjf_S;bpw�`�x
ê1��g `��c��f:gjbv�&n���gjf:hj�c�ek�h|hi�cw�XKkj�\nBk|bvk hif�f:��h|kjw3��f�dBn��pbvu!§ w;gM�cb8S����#n����¼`��c�3��f�gih�rZXt��f�gjf�n�h § w;g
hj��n��p��w;g$�!wQucf:g�nBkjfÚ�#nB����`��c�3��f�gih�k��cfÚgif�hi�c�vkjh$ucb>]½f�go§ giw;� kj�cw;hif=S;bvd�f�`-��Ä3k���ftn��½w¤d�fÚ��f�k��cw�u�x
N �cf3��n��/X|f:�p�Cn��c��gjw&�Qbp��nBk�bvw;`¼w�§+k��cf0n��v�½f:ucw-w;��f�g�n�k�w;gÚbvhÚhjbp�!�c�eÄ

� T¨�Z����U �¨� TJ������U � ð à ± ²´ �������p�_� �
© G@K ÅWÆ1ÇÈPCZ¢ÉOÊÀX8L!Ë P�Ì\Í�JtÎ ÏàJ
Z¤óML õ
z¢w�g1� � ��rCk��cf:gjf!bph�hjw���f6ucf_S;f�`cf:g�n���ÄÓbv`�k��cf!f����\nBkjbpw;`Ón�`cuHk��cf!�!f:k���wQuæ�3�chOk���f����cn�`�S;f:u
hj�pb>S;��k��eÄ;x7r f�ucf:hj��gibp��fykj�cf��cgiwQ�:f�uc��gjf3nB`cu�hj��w�XWbek�h�f����cbed�nB�pf�`���fykjw�kj�cfydBn�gib�nBkjbpw;`\nB����f�k��cw�uch
§ w;g=� � �Qx

�



÷ ·�ø.Áúù�Ã�ûZÃ�Â ·�Äí·yüBÃ�ý+³�ûcº:´�ø.Á�Ã¤·?Ã�Â þ,º^Ã�ûZÃ¤³�º�»
N �cfyf:���\nBk�bvw;`�bph

�/� |q� � �4° � �#±³²´ � ±³²´ � � T �Qx~�0U
� T¨�Z����U � � T���U^���"�_�

Áaf�gif�`�wïn�ucu�bvk�bvw;`\n��M��w;`�ucbvkjbpw;` w;` � bvh-`cf�f:ucf�u�rÚ����k be§ � bph-kj�cfYT �c`cbv����f�U-�½w;��`cucf�u¨T¨bv`�{�U
hjw;�v��k�bvw;`�rQkj�cf�` 4 � � TË{�����U ± ²´ ¿�� � � �
�|w;`chjbvucf�g�n&S;n�bp`/kj�cf0n�u f w;bv`�ktf:���\nBk�bvw;`

° �/� |�ÿ � ÿ�° � ÿ7± ²´ � ± ²´ � � T �Qx{¬�U
ÿ T°������U � � �9�Û�

n�`cu,���cwQw�hjf1k��cf��:w;`chikjg�n�bv`�kV��� ÿ7± ²´ � � �;x N g�n�`chO§ w;gj�!bp`ZSA�Aï ° �gS�bvd;f:h

�/� |�ÿ � ÿ�° � ÿ7± ²´ � ± ²´ � �
ÿ T¨�Z����U � �Z� �9�í� T �Qx~q0U

�¤� ÿ ±µ²´ � � ° �
ç����:w;gju�bp`�S3kjw�k��cf�n��½w¤d�f1gjf���n�gi¡�r�k��cf�hjw;�v��k�bvw;` w�§ T°�Qx q&U
bphM`cf��:f�hih�n�gibp�vÄ��c`���w;�c`cucf:u�x
ë­`/§¨n��:k�r ÿS;gjw�Xtht�pbv`cf&n�gi�vÄ�bp`[{Cx N nB¡�bv`�S-k��cbvhÚbp`�k�w!n��:��w;��`�k�r�X|f0ucf^a\`cfN ¯ �¡ÿ.° { ± ²´ ��� ± ²´ � b°x{fBx ÿo� N ��T�{ ° ��U ± ²´ �
Xt�cbp���dS;bvd�f�h

�/� | N � N ° � N ±³²´ � ±µ²´ � �N T¨�Z����U � � ± ²´ ���s�Û� T �Qxx��U
�ò� N ± ²´ � � � �

ç����:w;gju�bp`�SÓkjwÓk���f#�cgiw;�½w�hjbvkjbpw;`ín���w d�f�rÚk���f�gjf#f��QbphOk�h/n �c`cbp���cf#�½w;��`cucf�u_hiw;�p�Qk�bpw�` N w�§1kj�cbph
f����\nBkjbpw;`�x ÿ bvh=S;bvd�f�`,��Ä

ÿo� N �\T�{ ° �ZU ± ²´ �N �cfÚbvkjf�g�n�k�bvd�f �cgiwQ�:f�uc�cgif § w;g=T°�Qxx��U¦`cw�X¶�\n�g�nB�p�pf:�phCk�w�kj�cf �&nBhjf=���í��¯ N ��fÚ��w�ucf���S�n�h�uQÄQ`cn���bv��h
f����\nBkjbpw;`Ûbvh�hibp�!�c�vÄm� �

| � � � �ãXtbvkj�ík���f#hjw��p��kjbpw;` � � � � 
 �
�à T �chjbv`�SÓk���f#��w;�c`cucf:uc`cf:hjh�nBk
bp`Za\`�bvk­ÄZU�x
ÂQ���chikjbvk��Qk�bp`ZS � �M§ w;g�� N ± ²´ ��bp`zT°�Qx �0U S;bvd�f�h

N �eT�{�����U �
� ¸ ·#�� � ± ²´ � � 
 �
�à TO� ° ¸ ·#�� U ± ²´ � �g�_�� 
 �
�à ± ²´ � �g�_� �

«



N �cf3��w�`cucbvkjbpw;`ã�¡� ± ²´/N �eTJ������U3� � ����f�bp`ZS/n���kjw;��nBk�bv�&n��v�vÄ § ���>a\�v�pf�u¾r��\� N �_T°������U ± ²´ � � �S;bvd�f�h

� 
 �
�à �
¼

º 576 � � ± ¿��
¼

º 576 � ± ¿�� �PO �q¶� �
z¢��gik���f�gtbvkjf�g�n�k�bpw�` Ä�bpf��vuch N � N �D� N �i� �!�!� � N " Xt�cf�gif�r\§ w;g �"� � �!�!�Q) r N $ hjw��vd;f:h

�/� | N $ � N $=° T � $ �(' $ U ±µ²´ � �N $ T°������U � �Z���s�Û�
�ò� � N $ T°�Z�R�ZUN $ T�������U � ± ²´ � � �

Xtbvk�� ' $3� � N $ · � ±³²´ � ° � $ · �
n�`cu

� �
| � $3� ' $

N n�¡�bv`�S ÿ � N � TË{ ° ��U ± ²´ n�`�u kjg�n�`chO§ w;gj�!bp`ZSã��ï ° �YX|fdS;f�k ÿR�Öÿ � � �!�!� � ÿ&" n�hn��c�cgiw¤�Qbv� nBkjf1hjw;�v��k�bvw;`¼w�§7T �Qx{¬�Uàx$ç�ht�½f�§ w;gjfBr�ð à bphÚ�:w;�!�c��k�f:u���Ä
ð à � 4 º 576 � � T ��U ÿ T¨�Z����Uk¿��

Xtbvk�� ÿ T°�Z�R�ZU �¡ÿ �eT°������UD� ÿ �qT°�Z����UD� �!�!� � ÿ&" T°�Z�R�ZUàx
®tx?S�x�k��cf�a\gihik�n��c�cgiw¤�Qbv� nBkjbpw;`�§ w;g ÿ T¨�Z����UMbvh

ÿ �eT¨�Z����U �
� ��� �g�_�

T � 
 �
�à ����U ± ²´ � �g�_� �
N �cf�nB�p��f�ucw-w;��f�gjnBk�w�gÚbphÚ��w����c�Qk�f�u�n�htbp`��Qx~�Qx
rÓf�gjf���n�gi¡ kj�\nBk9ð à ��w;�!�c��kjf�uÛbv`¶k���bph hif���k�bpw�`íbph�f���n���k��vÄ kj�cf#�vbp�!bvk-w�§�ð à �:w;������k�f:uíbp`hjf���k�bvw;`���x �-n�ht��k�f�`�uchÚk�w!��xSUTDùjÂ>VZûW<¨³/Äjþ;³¯Ã¤·ãÃ�ýC³XV�û�¸*Â�ûZÃ�Â ·�ÄjûY<4û�ÁjÁ¦¸ ·yû?þqý
»
ë §�� � ��k��cf=a\gihik8hikjf��!w�§½w;�cg$�!f:k���wQu6bph$f:���cbvdBn��vf�`�k$k�w�n�`�n��c��gjw�n����6ucf�d;f:�pw;��f�u!��Ä��|f�gj�:b8S;`cn�`cb
l ª&n°r¾ì�w;�vhjfsl �¤�qn¦n�`cu�¿Cw¤Ä;n��p¡�n��­z¢f:gRQ:b8S;f:g1lú� ��n+kjw��:w;�!�c��k�f�k���f�hj�vbp�,��w�f_�!��bvf�`�k�habp`�k��cf0��w;�c`cu\nBgiÄ
��w;`cu�bvk�bvw;`cho§ w�g#S�n�hou�Ä�`\n��!bp� f:���cnBk�bvw;`ch�x N �cf dBn�gjbpnBk�bvw;`\n����!f:k���wQu3bvh��\n�hif�u6w;`3kj�cfÚw;�chif�gidBnBkjbpw;`
k��\nBk�§ w;g=� � ��r¢bv`#n�u�ucbvkjbpw;`/kjwp��� ± ²´ � TË{�����UB�Òkj�cf0���cn�`�k�bvk­Äí���/� · � T ± ²´ �ZU � T�{��R�ZU7�Wn��vhjw
bph6n�` bp`�dBn�gjbpn�`�kdT�Xtbek�� gjf:hj��f���k�kjwí{�U3w�§akj�cf��\n��e§��­hj�cn���f¼f:���cnBk�bvw;`�r4Xt�cf:gjfd�Ebph-u�f_a\`cf:u_n�h
� ÿ ¯ � ÿ�° � ÿ ± ²´ � ± ²´ x N �cbvh1bph��cn�gikjbp������n�g�k�w/k���f3�&n�hifF� � ��x�rÓf-gif���n��p�Ck��cf-gif�hi�c�vk1wB§
k��cbvhydBn�gjbpnBk�bvw;`\n��o�cgjw���f:uc�cgjf hj�cw;gOk��eÄÓnB`cuïgjf�§ f�g0k��cf/gif&n�u�f�gykjw#k���f �pbek�f:g�nBkj�cgjf!��bek�f�uÓn���w d�f § w;g
��w;gif1ucf:k�n�bp�vh�¯

�&�



� T°�Z�R�ZU|bvhtn�hjhi�c�!f�u�kjw6�½f�f����\nB�Ckjw[Z ± ²´ § w;g=�9�_��r\ZEn!�:w;`chik�n�`�k�h:x�k�x ¼ � � T¨�Z����U ± ²´ ¿�� � ��rb x�f�x Z �
¼

º 576 � � T���U ± ²´ ¿��
¼

º 576 � ± ¿�� �
N �cf�`dXtbvk��d� · � T � ± ²´ U � � ± ²´ w;`cf1�:w;�!�c��k�f:h

�¤� � � T°������U ± ²´ � � ����� · � T�� ± ²´ U � T¨�Z����U4�
� ����� · � T�� ± ²´ U � TJ������U4� � �ò� � ± ²´ � T����R�ZU �

ê1gtbv`¼w�k��cf:g=X|w;giuch

4
º 576 � � � T���U ± ²´ ¿��P� 4

º^] 6 � � Z ± ¿�� � �ò� � ± ��ð à � ð à

ð à � 4
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FIGURE 1 :   ASYMPTOTIC VALUE
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Figure 2 :     Albedo  u = 0

"True"
2.Step
1.Step

-1

-0.5

0

0.5

1

1.5

2

-4 -3 -2 -1 0 1
v

Figure 3:    Albedo u = 1
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f�hik�n��c�vbphj��f�u�n�htbp`¼hjf:�:kjbpw;`#�-n�`cu�k��\nBk�w�§

�ÚT �����o��U ± ²´¡��� ����
Û ��Û ���Q�� � TË{�����U7�

S;bvd�f�ht�chÚk��cf�f:���cnBk�bvw;`ch=X|f0`cf:f�u�k�w!ucf:kjf�gj�!bp`�f

� TJ������U � T � à ��y à Û ��Û � ° ©� U ± ²´ § w;g8�F�ò����yq�
� T�������U � T � à � � à ���D��y à Û ��Û � ° ©� U ± ²´ § w;g;�p�}y �

}�f:� n�gi¡�kj�\nBkm� à � �3§ w;gt�F�ò�p�xy�hjbv`c��f�XMf�bp�!�½w;hif�u¼k���f0�:w;`cucbek�bvw;`
�¤��� � T�������U ± ²´ � � �-w;`¼kj�cf�hjw;�v��k�bvw;` � wB§=T¨© � ��U�x N �cf�a\gihikaf����\nBkjbpw;`�bph

�¨T ��������U � T����R�ZU ÿ TJ������U�� � �­T������o��U ÿ T°������U � T¨�Z����U��
�¤q



��w;gjf:w¤d;f�gBXMfy�chif6�yf:���cnBk�bvw;`¼§ w;gt�"���p�}yvT¨gjf:hj��f���k�bvd�f��eÄ��-f:���\nBk�bvw;`chÚ§ w;g=�¯�}yeU|w���k�w�§
�ÚT����D����U ��� ����

Û ��Û ���Q�� ± ²´ � T�������U � � �­T������o��U ��� ����
Û ��Û ���Q�� ± ²´ � T¨�Z����U4� �

Áaf�gif1XMf�hj�c��hik�bek���kjf � T�������U n�h�n���w¤d;f0n�`cu � T¨�Z����U �¨� T���U^� �����o�¯�Û� �N �cfygif_W\f:�:kjf�u�ucf:`chjbek­Ä � T°������U^�����D�o���_�Qrck��\nBk�bvh�`�f�f�u�f�u#bv`,kj�cf���n�hOktf����\nBkjbpw;`�h�r¢bphtn����cgjw&�Qbe�
� nBkjf�u6��Ä�kj�cfa�#n��/X|f:�p�c�!f:kj�cw�upT hjf:ftkj�cfÚgjf:� nBgj¡0�½f:�pw�X�U�x N ��ft§ ��`c�:kjbpw;` ÿ T°�Z�R�ZU+bphok�n�¡�f:`!§ giw;�
k��cf0n���w¤d;fyn��c�cgiw¤�Qbv� nBkjbpw;`¾x�z\w;gÚbp`�hik�nB`c��fBrck��cf�a\gihikan��c�cgiw&��bv� n�k�bpw�` ÿ �eT¨�Z����UM§ w;g ÿ T°�Z����UMbvh�¯

ÿ �eT¨�Z����U �
� �Z� bv§ �����o�¯�_�� �[� � ��� ���"� � �#� � 
 �
�à � bv§ �������p�_�

Xt�cf�gif[� q � � q �1� � �0�à��nB`cu � 
 �
�à n�gif�k���f ���\n�`�k�bek�bvf�h0ucf_a\`�f�u n���w¤d;f¼nB§ kjf�g0k�g�nB`chi§ w;gi��bv`�S}�zï
° �y���9ï ° �+x8^�hjbv`�S-k��cf���w�`chikjg�n�bv`�kjhtbp`�f����\nBkjbpw;`zT¨© � �&U�r\bp`¼�cn�gikjbp������n�g

�­T �����o��U ÿ T�������U ± ²´ ��� ����
Û ��Û ��� �� � � ��� ��� � ��

�cgjw¤d�bpucf:h�kj�cf�ucf�hibpgif�u,f����\nBkjbpw;`ch § w�g � à �1� à �1y à x
� ³/ø.ûc¸�:�CED`ýC³GF­ûIH�µ�³7<
<¢Fã³�Ã�ýC·À¹£J ¯
ê1�QkawB§¦kj�cf1§ �c�p��hif:k�w�§¦gjf:��nBkjbpw;`ch

4
º ²
� �8576 T����D����U � T����R�ZU ��� ����

Û ��Û ��� �� ± ²´ ¿�� T°©�x~�0U

� 4
º ²
� ��576 T ��������U � T��ZU ��� ����

Û ��Û ��� �� ± ²´ ¿��

X|f����cwQw�hjf�k�XMwÓ�:w;`cucbek�bvw;`ch6bv§��x{ö� �¤y�r|n�`cuÛnB�p� k���gjf�f,��w�`cucbvkjbpw;`�h!be§��á� y kjwza\`cu k��cf
n�hiÄ��!��k�w�kjbp�1hOk�nBkjf�h

� T����R�ZU � +¥� à ��y à Û ��Û � ° ©� .}± ²´

n�`cu

� T����R�ZU � + � à ��� à ����� y à Û ��Û � ° ©� . ± ²´ �
gjf�hi�½f:�:kjbvd;f:�vÄ�x N �cfy�#n ��XMf��v�+n��c�cgiw¤�Qbv� nBkjbpw;` w�§¦kj�cf�gjf^W\f���k�f�u�ucf�`�hjbvk­Ä�bvhÚhjbv���c�eÄ

� T°������U ��� TJ������U^�����D�����Û�
Xt�cf�gif � TJ������UMbphÚw���k�n�bv`cf�u,��Ä/k���f0f:���\nBk�bvw;`ch�n���w¤d;f�x

�+�



KtG@K «ïÍ�PãÅWÆ1ÇÈPCZ¢ÉOÊÀX8L!Ë P�ÌcÍ�J�Î ÏàJ
Z¤ó�L õ;¼º:´�ø.Á�Ã¤·?Ã�Â þ¼º_Ã�ûZÃ¤³�º�»
rÓf�X|n�`�kakjw!u�f:k�f:gj�!bp`cf�kj�cf0n�hiÄ��!��k�wBk�bp�1hOk�nBkjf � T�������U � t � à ��y à u º u ´ · �� v ± ²´ wB§

���k� |q� � ��°�k�� � �
� T¨�Z����U � � T���U^�����4�_� T°©�x{¬�U

�¤��� ± ²´ � TË{�����U � � �

ë § � bphtk��cf3��`cbp���cf3hiw;�p�Qk�bpw�`���w;�c`cu�f�u�bp`¯{Cr½k���f�`m�����eT
Û ��Û � ° �0U ± ²´ � TË{�����UP� �3�chik���f�� w;g
f����cbvdBn��vf�`�k��eÄ��¤����Û ��Û � ± ²´ � TË{�����U � � ��x N ��fynBu f w;bp`�ktf:���cnBk�bvw;`�bph

° ���k� |�ÿ � ÿ.°(k�ÿ � � T°©�x~q0U
ÿ T°�Z����U � � bv§ ���=�í� �

rÓf����cw�w;hjf�k���f0�:w;`chOk�g�nBbp`�k�h
����� + �Û ��Û � .�ÿ7± ²´ � �¤+ �� � . �

N �cf0kjg�n�`�hi§ w;gi� nBkjbpw;`g�Fï ° �9S;bed;f:h

���k� |�ÿ � ÿY°�k�ÿ � �
ÿ T°�Z����U � ��� ��� �_� T°©�xx��U

�¤��� + �Û ��Û � . ÿ7± ²´ � � + ° �
° � � . �

ç�h�bp`,hjf���k�bvw;`��Qr¢hibp`c�:f0kj�cf�gif�bpht`cw!��w;�c`cucf:u�hjw��p��kjbpw;`�w�§=T°© � ��U�r¢w;`�fy�\nBh�kjw��vwQw;¡�§ w;gthjw;�v��k�bvw;`ch
Xtbvk����vbp`cf�n�g7S;giw�XÚkj��bv`¼k��cf1dBn�gjbpn��c�vfP{Cx
s�f_a\`cbv`�S N ¯ �¡ÿm° {úT�Û ��Û � ° �0U ± ²´ �����eT�Û ��Û � ° �&U ± ²´ �o��� ± ²´ S;bvd�f�h

���k� | N � N °(k N � �N T°������U � ���eT�Û ��Û � ° �&U ±³²´ �o��� ±³²´ �����7�Û� T°©�x{«�U
�ò��� + �Û ��Û � . N ± ²´ � � + �� .

N �cf�gif!fà�Qbphikjh�n �c`cbv���cf-�½w��c`cucf:uæhiw;�p�Qk�bpw�` N wB§
kj�cbphaf����\nBkjbpw;`HnB����w�gjucbv`�S/k�w¼�cgiw;��w;hjbek�bpw�`�©�xe�;x
N �cf0§ ��`c�:kjbpw;` ÿ bvh k��cf:`pS;bed;f�`���Ä

ÿ�� N �m{úT
Û ��Û � ° �0U ± ²´ ° ���_T
Û ��Û � ° �0U ± ²´ ° ��� ± ²´ �
rÓf�§ w;�v�pw�X_k���f1h�n��!f�hikjg�nBkjfeS�Ä/n�hÚbp`¼�cn�gikt©Qx �ykjw"S�f:k kj�cf1bvkjf�g�n�k�bvd�f�hjw��p��kjbpw;`/wB§7T¨©�x{«�U�x N �cf�acgjhik
n��c�cgiw¤�Qbv� nBkjf1f����\nBkjbpw;`�ht§ w�g �� � ¯ � � ÿ7± ²´ ��� ��D�M¯ � �ò��� ÿ ± ²´ ��� �� �M¯ � � u º u ´ · �� ± ²´ ÿ �Òn�gjf

�&«



� | �D� � �
� | T � �D� � �RU � �

� �
| � � � �

Xtbvk��¼kj�cf��½w;��`cucf�u�hjw;�v��k�bvw;`ch � � � � 
 �
�à ���D� � � 
 �
�à � � � � � 
 �
�à xMÂQ�c��hik�bek���kjbp`�S3kj�cbphtbv`�kjwdT°©�x{«�UÚn�h
bp`�hjf:�:k�bvw;`�©�x �vS;bed;f:htkj�cf�hjw;�v��k�bvw;`

N �_T�{�����U �
� � 
 �
�à �
bv§����7�_�

¸ · �� ² T ���eT
Û ��Û � ° �0U��o���RU ± ²´ � � 
 �
�à TO� ° ¸ · �� ² U^�
bv§����=�í�
Xtbvk�� � 
 �
�à � T � 
 �
�à ° � 
 �
�à ����� � 
 �
�à u º u ´ · �� U ± ²´ � � 
 �
�à bphÚucf�k�f�gi��bv`cf�u,��Ä

�¤��� + �Û ��Û � . � N �_T¨�Z����UN �eTJ������U � ±³²´ � �¤+ �� . �
N �cf��:w;`cucbek�bpw�`chÚw;` N �_TJ������U7S;bvd�f1�¦
 �
�à � ��n�`�u � 
 �
�à nB`cu � 
 �
�à n�gjf0ucf:kjf�gi��bv`cf�u,��Ä,kj�cf0��w;`cu�be�k�bpw�`chÚw;` N �^T°�Z����Uàx
z¢��gik���f�gtbvkjf�g�n�k�bpw�`9S;bvd�f�h N � N ��� N �i� �!�!� � N " n�`cu

ÿo� N ��TË{úT
Û ��Û � ° �0U ° ���_T
Û ��Û � ° �0U ° ���RU ± ²´ �
ça§ k�f:g|k�gjn�`chO§ w;gj�!bp`�Sy�\n���¡�X|n�gju}�Aï ° ��w;`�f1n�gjgibvd�f�h a\`cn��p�eÄ!nBk|kj�cf�bvkjf�gjnBk�bed;f�hiw;�p�Qk�bpw�` w�§4T¨©�x~«0U�x
^ahjbv`�S�kj�cf�bv`�d�nBgjb�nB`c��f�bp`}{Hw�§=� ��� � T�{��R�ZU ÿ TË{�����U3�Wn�`�u.�b� �� ± ²´ � T�{��R�ZUB�ãucf:kjf�gi��bv`cf�htk��cf
��w�f_�!��bvf�`�k�h � à n�`�u§y à bv` � T���U � T � à � y à u º u ´ · �� U ± ²´ n��:��w;giucbp`ZS6kjw

�ò��� � T���U ÿ TJ��U4� � �ò��� ÿ T°��U � T°�0U4�
n�`cu

�¤���%��� ± ²´ � T���U7� � �ò���%��� ± ²´ � T°��U � �
��w;gjf��cgif��:bphjf:�vÄ

� à ��� �¨y à � 4
º ² 576 ��� � T��ZU ÿ T¨�Z����Uk¿�� T°©�xe�¤��U

� à �í�¨y à � 4
º ² 576 � �� � T���U ±µ²´ ¿�� T°©�xe�;��U

� 4
º ² ] 6 � �� � T¨�Z����U ± ²´ ¿��

z¢w�g � T¨�Z����U^�����3�ã�sXMf3hi�c�chikjbvkj��k�f-n*S�n�bp`,k��cf�f��Q�cgjf:hjhibpw;`�w;�Qk�n�bv`cf�u���Ä,k��cf-�#n��/X|f:�p�¦��f�k��cw�u�x
N �cfy�:wQf^�!��bpf:`�k�h�n�gjfBr\bp`¼k���bphÚ�&nBhjf�r¢ucf�k�f:gj�!bp`cf:u,��Ä¼kj�cf�a\gjhOk�nB`cu¼k��cbvgju�f����\nBkjbpw;`,bp`ãT¨©�x~�0U�x
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N �cf0dBn��v�cf1w�§ ÿ �eT¨�Z����UM`cf:f�ucf:u�§ w;gÚk���f�acgjhik�bek�f�gjnBk�bvw;`/hOk�f���bphÚ��n��p�:�c��nBkjf�u�n�h

ÿ �eT¨�Z����U �
� �Z�Mbe§���� �_�� 
 �
�à ��T����^T
Û ��Û � ° �0U��o���RU ± ²´ �8be§����7�Û�

Xtbvk�� � 
 �
�à � T � 
 �
�à � � 
 �
�à u º u ´ · �� U ± ²´ x
÷ ·�ø.Ájûc¸qÂ¨º�·�Ä¶µsÂ�Ã�ý�Ã�ýC³§V�ûc¸qÂ�ûZÃ�Â ·�ÄjûW<4øÓ³�Ã�ýC·À¹
»
Áaf�gif0kj�cf1dBn�gjbpnBk�bvw;`\n�����f�k��cw�u��&n�`���f�hj�c�!� nBgjb8Q:f�u,n�h § w;�v�pw�Xth�¯
rÓf��chif0kj�cf�bp`�dBn�gjbpn�`c��f�bp`[{�w�§

�¤���%��� ±³²´ � T�{�����U7� n�`cu �ò���k� · � T ���eT
Û ��Û � ° �0U ±³²´ U � �
k�w0S;f�k��cf:g=Xtbvk��d� · � T ���_T�Û ��Û � ° �0U ± ²´ U � ���_T
Û ��Û � ° �0U ± ²´ x N ��bphÚÄ�bpf��vuch

�¤� �� ± ²´ � TJ������U � � �ò� �� ± ²´ � T°������U �
n�`cu

�¤� �� T
Û ��Û � ° �0U ± ²´ � T�������U � � �ò� �� T�Û ��Û � ° �0U ± ²´ � T°������U4� �
� T°�Z�R�ZU
����� �Û�6bvhtn&S�n�bv`/k��cf�gif_W\f:�:k�f:u#ucf:`chjbek­Ä��cgjw¤d�bpu�f�u,��Ä¼kj�cfy�#n��/XMf��p�À�!f:kj�cw�u�nBhanB�½w¤d;fBr
� T°�Z�R�ZU �\� T ��U
����� �_�6n�`cu � TJ������U � T � à ��y à u º u ´ · �� U ± ²´ x N �cbvh=S;bvd�f�hÚk���f��-f����\n�k�bpw�`ch

� à �í�fy à � 4
º ² ] 6 � �� � T°������U ± ²´ ¿���� 4

º ² 576 � �� � T ��U ± ²´ ¿�� T°©�xe� �0U
n�`cu

�¤�¨y à � 4
º ² ] 6 � �� T
Û ��Û � ° �0U � T°�Z�R�ZU ± ²´ ¿���� 4

º ² 576 � �� T
Û ��Û � ° �0U � T���U ± ²´ ¿�� T°©�xe�¤©�U
N w hj�cw�X k��cnBk�kj�cbph!�cgif�hj�:gjbv��k�bvw;`¶bvh�f:���cbvdBn��vf�`�k�kjw w��cg��!f:kj�cw�u�r4XMf#w;��hjf�gOd;f#kj�\nBk�f����\nBkjbpw;`
T°©�xe� �0U|bvhÚf���n��:kj�vÄãT¨©�xe�;��U�x�O
Ä�n�ucucbv`�S¯T°© � � �0UMkjw¯T°© � �¤©�UMkj�cf���nBkik�f�g|bph k�gjn�`chO§ w;gj�!f�u�bp`�kjw

� à � � �fy à � 4
º ² ] 6 � �� � T°������UeTRT�Û ��Û � ° �0U�� ��U ± ²´ ¿��

� 4
º ² 576 � �� TRT�Û ��Û � ° �0U�����U � T ��U ±µ²´ ¿��

Xt�cbp���,bph:r¢nB§ k�f:gÚhjw;�!f1� nB`cbp�c����nBkjbpw;`ch:r

� 4
º ² 576 ��� + � 
 �
�à � � 
 �
�à Û ��Û � ° ©� .9± ²´ � T ��U%¿��

� 4
º ² 576 � �� TRT
Û ��Û � ° �0U�����U ±µ²´ � T ��Uk¿��

� 4
º ² 576 ��� � T ��U ÿ �_T¨�Z����Uk¿�� �
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N �cbphabphakj�cf�u�f�hjbvgjf:u�gjf�hi�c�vk�¯Úbp`cu�f�f�u�k��cbvh���nBhikaf����\nBkjbpw;`�bvh�kj�cf3hjn���fyn�hFT¨©�xe�¤��U7Xtbvk�� ÿ T¨�Z����U �
ÿ �eT°������U|bp`/k���f�acgjhikahikjf���x
KtG>_ `_PCNcÆ1L Ì�N
�|�cwQw�hjbp`ZS#k��cf¼bv`c��w���bv`�S,§ ��`c�:kjbpw;` � T���U � ���_T
Û ��Û � ° �0U ± ²´ r$w�`cfga\`cu�h3k��\nBkyk��cf/n�hiÄ��!��k�w�kjbp�
d�nB�p�cf©y à bph
k��cf��chj�\nB�½k�f:����f�gjnBk���gjf�hi�pbp� ��w�f_�!��bvf�`�kÚbv§�� � ��x N ��bph|dBn��v�cf��\nBh �½f:f�`¼�:w;������k�f:uf�x Scxvr\��Ä�ÂQw�`cf8a;ê�`cbvhj�cb;l{���qn+n�h1� � ©;���;q`Xt�cbv�����3��hikan&S�n�bv`¼�½f��3���vk�bv�c�pbvf�u���Ä O ��k�wFS;f:k0� � ��ª���xê�kj�cf�gÚ�:w;�!�c��k�n�k�bpw�`ch n�`�u,gif:§ f:gjf�`���f�h��&nB`¼�½f�§ w;��`cu�bp`,�|f�gi��b>S;`\n�`cbil�¬qn x�ë­`��\n�gikjbp�:�c��n�g:r/XMf���w;�-�
�c��k�f:u�kj�cf1d�nB�p�cf:h § w;g=� � �Q¯

�#n��/XMf��v� �;x
Â�kjf��\a Ã
n�gjbpnBk�bvw;`\n�� �Qx
Â�k�f��� à ° � � ��¬�q ° � � ���B« ° � � �;«0�ª
«� � � ��¬�q � � ���Q� � � �;©;«z¢w�gt�F�ò�p�}yakj�cf1dBn��p�cf:htw�§ � à n�`cu ª¬«� n�gif�hj�cw�Xt`,bp`,zob8S��cgjf1ª!n�`cu#�/xz¢w�g=�p�}y � à ��� à � ª¬«� n�gjf1hi�cw�Xt`#bv`�z¦b8S;�cgif�¬�r~qQr �Qx

-2.2

-2

-1.8

-1.6

-1.4

-1.2

-1

-0.8

-0.6

-0.4

-0.2

0 0.2 0.4 0.6 0.8 1 1.2 1.4
u

FIGURE 4:    ASYMPTOTIC VALUE  a 
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FIGURE 6:    ASYMPTOTIC VALUE  a 
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FIGURE 7 :    ASYMPTOTIC VALUE  b 
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FIGURE 8 :    ASYMPTOTIC VALUE  c/2 
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