
���������	� �
������������������ �������� � ��� !#"%$&���&�'� (*)+�����,.-�/ -���(*-�021�����-3��4���560�72&/ ����8606�9�&����!��

:<;>= ?A@CB<DFEG;>H ;JI ELKM@CB>:ON @CPRQ ;>B<DTSUN = E IV;>B
@ EGELKWEGEXDTH Q = @ZY[DT= \]= ?^;ZEGEXDT_OP`K _OPA@ ELS

a @C= @bQcK

dfehgjilk�monqp3r�mts9uhi�v2wyxzm'i�{hm'|�}X~��p3u�{h�	�9��w#�'p3s��	�huL�o�f��m'e�g���wy��p3{�r�~�ehp��2wf��m'���9��{Lx�i�������w�m'{�}���uhi�{h��k�eG�'��p3{hr��
� �¢¡f£¤£¦¥T£�§©¨ª£¦«¬#®°¯�±'¯�²�£¦³#±'¥´� �%²�µ%³¶�¢µ¢·¢¸�¹�µ¢£¦º�»�µ�¼G±¦·¤£¦³¾½q³f²�¿'µ%ºÀ·%²�¯&Á+¸F¼L�ÃÂÄ¨ÆÅ�¸

Ç ±'²�º�§�±�Èt¸ÊÉtËÍÌ�Ì�ÎtÏ°Î¦Ð�Â�Â�Â�Â�¸�½��°Ë
Ë�Ñ'¿¦±'³¶�¢µ9ÑÓÒ#µ¢�¢¡�³¶£¦¥�£9»'ÁÃ¹�ºÀ£¦®+¬f¸Ô� �%²�µ%³¶�¢µ�Ë�¬�¬#¥�²��9±'¯&²�£¦³�·�Õ
³f¯�µ%º
³#±'¯&²�£¦³#±'¥Ö¨ª£¦º ¬¶×*¸

¼Ø�¢ÙÄµ9±'³�¸ÚÉ¦ËÍÌ�Ì�Û�Î¦Ì'¸Ê½Ä�°Ë
Õ%³�·%¯&²�¯�®�¯6µ©£�§ Ç ¥�®°²&ÑÜ� �%²�µ%³¶�¢µ¢¸�Ò´£¤¡f£¤Ý¦®A½Ä³f²�¿'µ%ºÀ·%²�¯�Á

� µ%³#Ñ�±'²�¸�¼�²�Á3±¤»'²�¸ßÞ3à°Î¦Ð�à�áhÅ�Å�¸Öâh±%¬�±'³

ãqä'å�æ
æXç è3é�ê6ë�é�ìßç æ%é�å2í�äÓé�ì�î�ï	å�ë8ê6ä�ðç©ê ïLé�ç6ç æ%ç6çñê6ätæòð�é	ótë�ð�ô�ðõè�ï¤ç6ç6ë8ö�ì�æÃö�ì�é	ç êo÷'é�ð�é	î�æXé	çñé
ø ô3ù3í�ê6ë�ï¤ùÚï ø ö�ì�é�ç ê�ï�å2ë�î¤ë�ùÚé�å�æ�í9ï+ð�è3é�å�æ�÷�úÄûªé�ð�é	î�æªé�ç6ç æ%ç6ç�ð�æ%ù+êTë�çÖí9é�ç êTé�çqéíÀì8é�ç6ç6ë�í�ï�è3ê6ë�ð�ë�üÀé	ê ë�ï¤ù
è'å2ï	ö�ì�æ�ðýúþãTä'æ�í9ï¤ç ê ø ô3ù3í�ê6ë�ï¤ùÿí�ï¤ù3ç6ë�÷'æ
å�æ%÷ÿë�çÚê ä'æXù¦ô�ð�ö�æ
å©ï ø�� ë�ù3÷'ï � ço÷'æ%ç ê å�ï��¤æ�÷Ó÷3ô'æ�ê ï�é
ö3ì�é�ç ê9ú ãTätæ�����û���ï �
	 æ%ì�÷3çßé�å�æÊí9ï+ð�è�ôtê æ%÷ ô3ç6ë�ù'îÚé�ù��´ô3ì�æ
åzç ï¤ì�¤æ
åÆï¤ùjï�è3ê6ë�ð�ë�üÀæ%÷ ô3ù3ç ê�å�ô'í9ê6ô'å�æ%÷
î	å�ë�÷3ç � ë�ê ä������Lðë�ì�ì�ë�ï¤ù æ%ì�æ�ð�æ%ù+ê6ç9úVãqä3ë�çýé�ì�ì�ï � çÚê ä'æXô3ç æ�ï ø���� ç ø ï�åoéòç6ë�ù'î�ì�æXå2ô3ù��ßë�ùÓê ô'å2ù
æ%ù'é�ö�ì�ë�ùtîjè'é	å�é�ì�ì8æ�ìÄæ
ótæ%íÀôtê6ë�ï¤ùXï ø ðzé�ù���ç6í9æ%ù'é�å2ë�ï¤ç�ï¤ùXé©ù'æ
ê � ï�å���ï ø���� ç9úÜãqä'æýê6ä'å�æ
æoð�æ
ê6ätït÷'ç
í�ï+ð�è3é�å2æ%÷Lí9ï+ð�è3å2ë�ç æ��©é� �é�ç ê é�ù'÷'é	å2÷�î�æ%ù'æ
ê6ë�íÚï�è3ê6ë�ðë�üÀé�ê6ë�ï¤ùGê æ%í2ä3ù3ë"!¦ô'æ��qö# zé%$ßå2ë�î¤ë�ù'îòðzït÷tæ�ì&�
é	ù3÷oí' Äé)(yë�ù3ë�ê�æ*�´ì�æ�ð�æ%ù¦êTé	è3è3å�ï%ó'ë�ð�é	ê6ë8ï¤ùoé	è3è'å2ï	é�í2ä°úTãTä'æÆå�æ%ç6ô3ì�ê ç�ë�ù3÷3ë�í9é�ê æzê6ä'é	êFê ä'æ�ê � ï ì�é�ê ê æ
å
ðzït÷tæ�ì�çTï¤ô'ê�è�æ
å ø ï�å�ð ê6ä'æ�ç ê é�ù3÷té	å2÷ñî�æ%ù'æ
ê6ë�íªï�è3ê ë�ðë�üÀé�ê6ë�ï¤ùoê�æ�í2ä3ù3ë�!tô'æßö+� ézí9ï�ù3ç6ë�÷'æ
å�é	ö�ì8æzð�é	å�î¤ë�ù#�
æ%ù'é�ö�ì�ë�ùtîÆé�ù é�í9íÀô'å�é	ê æßç æ
é	å2í�ä ø ï�å�ì�ï¦í9é	ê ë�ï¤ù3çqï ø ð�é�ó'ë�ðzô�ðAè�ï¤ç6ç6ë�ö�ì�æªö�ì�é	ç êT÷té¤ð�é�î�æ � ë�ê6ä ø é	å ø æ � æ
å
í�ï¤ç ê ø ô3ù3í9ê ë�ï¤ùÚæ'%é�ì�ô'é�ê6ë�ï¤ù'ç9ú-,�ùñç ï+ð�æÆí9é	ç æ%ç.�'ê6ätæ�ùtô�ðÆö�æ
å�ï ø í9ï¤ç ê ø ô'ù3í9ê6ë�ï�ùÚæ'�é	ì�ô'é	ê ë�ï¤ù3ç0/�ëlú æ¤ú�����û
�´ô3ì�æ
å å2ô3ù3ç� Tí9é	ùÚö�æ�å2æ%÷3ô'í9æ%÷ñö1�ýé	ùÚï�å2÷'æ
å ï ø ð�é	î¤ù'ë�ê6ô3÷'æ¤ú

213 2547698;:=<?>7@A6B2�:C4

DFE�G�H�I5JLK�I�M1J�NPO�Q�R�KSMUTPV�OWQ0IXJYT[Z\NLO.]5^1O�MXTLH�_U^1J�O.`UZ\I�NPQaI'ZbTLOcNLNPI�NdReTLTPR�fhgji9klV1O�_UNLOcG�NPOcJLO�MXT[R�H�IemlnoTLOcfhV#pqfhV1OcR'G#p
R'r1^�M1`�R�M5TPHS_�R�seR�KSH"R'r�H�OdNLO.J�I5^�NPf�OtTPV1ReT�G�NPI�`�^1fuO.JvTLV�O�`�O.J�K�NLO.`B`�OcJ�TLNP^1fwTPKSs5O�pxG1JL_�fhV�I�H�I�y5K�fcR'H{z&Q�R'K�M�HS_�Z\OcR'NtR�M1`�NhR'y5O.|up
G�^�r1HSK"fuKSTY_=z\Q0I�M1I�G}I�H�KS~.ReTLK�I�MBI'Z�M1O�m-Jh|wpxOcf�I�M�I5Q0K�fcR'Hlz&`�K"J�NP^�G�TPKSI5M9I�Z�TLNhR�s�OcH�pxfuI5Q0QdOcNPf�O�pjK�MXs5OcJ�TLQ0O�MXT�R'M1`BfuI5M1J�^1QdG�n
TLK�I�M}|lR'M1`WG+I5HSKSTLK"f�R�H�z&`�OcJ�TPR'r1KSH�KS~.ReTPKSI5M+|{Ou�jOcfwThJ�i
klV�OAR'Q0I�^�MXT*I'Z�O�E�G1HSIXJ�K�s�O�^+J�O.`�f�R�M�seR'NP_�f�I�M1JLK"`�O�NhR'r�H�_�plZ\NPI�Q��.���x�u�X�%Z\I5N*R�KSNPG�H"R'M�O.J�TPI?�c���c�X��Z\I�NWTLV�OAQ0I�NPO
JLG+O.fwTPR5fu^�H"R'Nqr�^1KSH"`�K�M�y�ReT�ThR�fhg�Jci��
K�s�O�M[TLV1O�K�M1f�NLO.R�JLKSM�y5HS_�^�M+JYThR'r�H�OlKSMXTLOcNLM+ReTLK�I�M+R'H�J�KSTL^+ReTLK�I�M#p�R�J�m�O�H�H�R�J�TLV�ObR�r�^�M1`�R�MXT
�h�#�Y�o���h�������c�Y���Y�u o���& L¡e¢£ o¤w¥u�h�����£¦�¥w§�¨5© ��ª.¨«Y¬ �o¤h¢S�Y�o��¤w�L¡c�o�¤w�����Y��¦�¥w§�¨X© �Yª�¨®L¯ �o¤w¨�°v±����hª��Y�L¡w²&¤w�o�Y°��X© ª5© ³e�h¨�§�¦����h���w© �Y¤w§´ �#�Y�o���h�������c�Y���Y�u o���& L¡'��¤w�.¥�© �¨�¤�¦����h���w© �Y¤w§µ �#�Y�o���h�������c�Y���Y�u o���& L¡'ªe�h���o�Y�X© �������L¦��o�h���u© �Y¤w§¶ ¬ �o¤h¢S�Y�o��¤w�
· ¤w°u¸c�o��¥w�u  �¹aºw»w»w¼ ³u¸½ o���t¾�¨. o�.¤w�o�L© ¬ ¨.³�����o���Yª)³u¸� o�.��¾�§b�Y�o�����h�W¿À�.�� ��  o¨. ���¤h¢{¾��Y�o¤w�e�h¨. ����Y���h��ªW¾��& o��¤w�e�h¨. �������¡�¿À�.�u©xÁ#�  ��

°'�Y�o§b���o����¤w�X©

Â ¤h¢ Â ¼
¾�§b���������h�v¿À���& o�  �¨. ���¤h¢+¾��Y�o¤w�e�h¨. ����Y���h�.ª
¾��& o��¤w�e�h¨. ����Y� ¬ �h°'��� ºw»w»w¼PÃÀÄuÅwÆw¼



R�seR'K�H�R�r�K�HSKSTY_½I�Z�O�E�G1HSIXJ�K�s�O�Q�ReTPO�NPK�R�H�Jcp�TPV�OtM�^�Q�r}O�NvI'ZFm�I�NPH�`�mbK"`�O�ReTLTPR5fhg�J-V1R�JbK�M1f�NLO.R�JLOc`*KSM NPOcf�O�MXT-_�O.R'NhJ�i � Q�R��YI5N
ReTLTPR5fhg9z��7�c�����X��I'ZqOuE�G�H�I5JLK�s�O.|�V1R5JlI�fcfu^�NPNPOc`WO�s�OcNL_	�'nP��
tQ0I5M5TPV1Jci
��I5Nvr1^�KSH"`�K�M�y5Jcp}TLV�O[G�V�_�J�K"f�R�H�`�R�Q�R'y�O�KSM1f�HS^+`�OcJvmbKSM+`�Iem r�NPOcR'geR�y�O�p}`�K"J�NP^�G�TPKSI5M�I'Z{R�Q0O�M�KSTLK�OcJ
R'M1`9J�OcNLs�K"fuOcJ[z\mlReTPO�N.p
y5R5J�p�TPO�H�O�G�V1I�M�O5p�R'K�N-fuI�M+`�K£TPKSI5M�K�M�y1p�O�TPf'i�|wi�R�M1`*HSIXJLJlI�Z�J�TLNP^1fwTP^�NhR'HxK�M5TPO�y5NLKSTY_9z&f�NPR5fhg�J�p�G�NPI�y5NLO.JLJLKSs5O�fuI5HSH"R'G+J�O�|wi
��NPI�Q R�fuK�s�KSH�O�M�y5KSM1O�O�NPK�M�y�G+I5KSMXT�I�ZFsXK�O�m�p+TLV1O�`�OcJLK�y�M I'ZFJ�TLNP^1fwTP^�NLO.J-K"J�f�O�NLTLK�1Oc`)r�_½r1^�KSH"`�K�M�y½M1I�NPQ0JbTLV1R'TvfuI5M1J�K"`�OcN
TLV1OlZ\I�H�HSIembK�M�y�JYThReTPK�fbR�M1`[`�_XM+R'Q0K�fcJFH�I5R�`1J�� y5NPR�s�KSTY_�z\m�O�K�y�VXTcp5m�R'TLOcNcp�f�I�MXTLOcMXTPJh|wp'mbK�M1`xp5sXK�r�NhReTPKSI5Md`�^1OlTLI�Q�R�fhV�K�M�OcNL_5p
R�Jtm{OcHSH�R5J�OcR�N�TPV1]X^1R'g5OcJci��{^�NPNLOcM5TPHS_Br�^�K�H�`�KSM�yXJt`�I�M1I'TtNPOc]X^�K�NLO�R'M�_9Z\I�NPQ I'Z-f�O�NLTLK�+f�R'TLK�I�MBZ\I�Ntr�H"R�J�T�H�I5R5`�J�iWklV�K�J
K�QdG1HSK�OcJ{TLV+ReTbQ0I5J�T�r�^1KSH"`�K�M�y5J�V1R�s5O�M�IdKSM1V�O�NPO�MXT�� `�O.J�K�y�M½Z\I�N�r�H"R�J�TlJL^�NPsXK�seR'r�K�H�K£TY_��xz\O5i y+i�K�MWTLV�OvZ\I�NPQ I'Z�Rd`�OcH�R�_5Oc`�I5N
y�NhR�`�^1R'HxfuI5HSH"R'G+J�O�|wp�R'M+`½mbK�HSH#NLOcQ0R�KSM*V�K�y�V�H�_�s�^�H�M�O�NhR'r1HSO
Z\I�NlTPV�O�Z\I�NPOcJLO�O.R'r�H�OvZ\^�TL^�NPO�i
� T�G�NPOcJLO�MXT.p#TPV�O�Q0I5J�T�Ou�jOcfuTLK�s�O�Q0O.R'M1J�I�ZbG�NLI�TLO.fwTLK�M�y�J�TLNP^1fwTP^�NPOcJtR�NLO�y5KSs5O�MUr�_AJ�TPR�M1`�R'Nh`BHSIemlnoTLO.fhVAI5G�TLK�I�M+J��[NLO�n
J�TLNPK�fuTLK�I�M�I'Z#R5f�f�OcJPJ�z&JPReZ\O�G+OcNLK�Q0OuTLOcN{~cI�M�O�mbK£TPV�TLV�OvO�M1JL^�K�M�y[`�K�JLNL^1G�TLK�I�M�I�ZxTLNhR���f'p�fuI5Q[Z\I5N�T.p5O�TPf�i |up�JPfuNPO�OcM�K�M�y�I'Z#R�MX_
Q�ReTPO�NPK�R�HxO�MXTLOcNLK�M�y[TLV�OtJPReZ\O�~cI�M�O�fuH�I5JLO
TLIdTLV1O�r�^�K�H�`�K�M�y+p�KSM+`�I�I�NbmlR'H�H�JlR'M+`*JLV1R'T�TLOcN�n�G�NPI�I'Z#mbK�M1`�Iem-Jci
� M*I�Nh`�O�N�TLI�R5JLJLOcJPJ�TPV�O�s�^�H�M�O�NhR'r�K�H�K£TY_�I�Z�R[y�K�s�O�M*r�^�K�H"`�KSM1ydI5NlG�H�R5fuO5p�`�OcJLKSy5M�Z\I5Nbr�H�R5JYT-JL^�NPsXK�seR'r�K�H�K£TY_5pXG1H�R5fuO�f�R�QdOcNPR5J
R'M+`WJLO�M1JLI�NhJcp�R5Jlm{OcHSH�R�J�HSOcy�K"J�H"ReTPO�r�^�K�H�`�K�M�y�J�TPR�M1`�R'Nh`�Jcp�K£T-K"JbK�QdG}O�NhReTPKSs5O
TLI0g�M�Iem�TPV�O�Q�ReE�KSQ[^�Q G}I5JPJ�K�r�H�O�`�R'Q�R'y5O
R'MdOuE�G�H�I5JLK�I�M[fcR'M0f�R�^1J�O5i�klV1K�JqG�NPI�r1HSOcQ Q�R�_tr+ObfcR�J�TFR5J�TLV�ObI5G�TLK�Q0KS~.ReTPKSI5M[G�NPI�r1HSOcQ���Q�ReE�KSQ0K�~�O�TLV1O-`�R'Q�R'y5O�pey5KSs5O�M
R*NLOcy�K�I�MAmbV�O�NPO0OuE�G�H�I5JLKSI5M1J�f�R�MBI5NLK�y�K�M1R'TLOdZ\NLI5Q)i	�vR�Q0R�y�O0K�MBTPV�K"JtfuI5M5TPOuE�T�K�J�`�O�1M1Oc`UR�J�TPV�O�M�^�Q�r}O�N�I�Z�G}O�I5G�H�O
R'M+`½G�NPI�G}O�NLTY_½R'�}O.fwTLO.`*rX_�TLV�O�O�E�G1HSIXJ�K�I�M i
� JPJL^�Q0KSM�y=TLV1R'T½TLV1OBR'Q0I5^�MXT½I'ZtO�E�G1HSIXJ�K�s�O K"J�1M1K£TPO�pbTPV�O9H�I�f�ReTPKSI5M;I'Z�TLV1O9OuE�G�H�I5JLK�I�M;r}OcfuI5Q0OcJ�TPV�O9Q�R�KSM;K�M�G�^�T
seR'NPK�R�r�H�O�i�klV�O½JLV�I�fhg�J�f�R�^1J�O.`9r�_AR'MUOuE�G�H�I5JLKSI5MAfcR'MANLO�Z\NPR5fwT.p#NPO��1O.fwT�R'M+`9Z\I�f�^1J�K�MAQ�R�MX_Bm�R�_�Jcp G1R�N�TPK�f�^�H�R�NLH�_ Z\I5N
R'NhfhV�KSTLO.fwTL^1NPR�HSH�_�K�M5TPO�NPOcJ�TLK�M�y�r�^�K�H"`�KSM1y5J-K�M�K�M�M�OcN�fuKSTLK�OcJci���V�K�O�H"`�KSM1y�Ou�jOcfuTPJ
`�^�O�TPI�m�R�HSH"JbI5N-r�^�K�H�`�KSM�yXJ�fcR'M)HSO.R�`*TPI�R
H"R'NPy�O�seR�NLK"R'r�K�H�K£TY_ K�MB`�R�Q�R'y�O0R�J
R½Z\^�M1fwTPKSI5MUI'Z�H�I�f�ReTPKSI5M i � J
R*NPOcJL^�HSTcp `�R�Q0R�y�OdR�J�R�Z\^1M1fwTPKSI5MBI�Z{J�G+R�fuO0f�R�M9V1R�s5O
Q�R'M�_9H�I�f�R�H�OuE�TLNPO�Q�R1iWklV�K"J�K�QdG1HSK�OcJtTLV1R'TtTLNhR�`�KSTLK�I�M+R'H�y5NPR5`�KSOcMXT�n�r1R�JLOc`BR'G�G�NPI�E�KSQ�R'TLK�I�MBTLOcfhV1M�K�]X^�O.J�mbK�HSH�Z&R'K�H�i ��I5N
TLV1K�J[NLO.R�JLI�M p�NLO.fuI5^�NPJLO�K"J�TPR�g�OcMUTLI9JLOcR�NPfhV R'H�y�I5NLKSTLV1Q0J�TLV1R'Tdf�R�M I�r�ThR'K�MUTLV�O½G+IXJLJLKSr1HS_AQ�^�HSTLK�G�H�O½Q�ReE�K�Q�R I'Z-JL^1fhV
R'NPr�KSTLNhR'NP_0Z\^�M1fuTLK�I�M1Jci!��I5NlTLV�O�G�NPOcJLO�MXT-J�TL^1`�_5p�TLV1NLOcO�JL^1fhV)R'H�y�I5NLKSTLV�Q�J�m�O�NPOvTPOcJ�TLO.`"�

n � TPNPR5`�KSTLK�I�M1R�Hxy�O�M1OuTLK"f�I�G�TLK�QdK�~cR'TLK�I�M)R'H�y�I5NLKSTLV�Q zo� � |�#
n � y5O�M�O�TLK"f�I�G�TPKSQ0K�~cR'TLK�I�M)R'H�y�I�NPKSTLV�Q mbKSTLV%$�NPKSy5KSM1y*zo� � $t|&#+R'M1`
n � M R'G�G1NLI�E�K�Q0R'TLK�I�M½R�HSy5I�NPK£TPV�Q r1R5J�O.`½I5M���K�M�KSTLOtD�H�O�Q0OcM5T�R�G�G�NPI�E�KSQ�ReTPKSI5M�TLV1O�I�NP_�i

D�R5fhV[I5M�OlI'Z}TLV�O.J�O-R�HSy5I�NPK£TPV�Q�J�NLO.]5^1KSNPOcJFR�fuI5M1JLK�`�OcNPR�r�H�O{M�^�Q[r+OcN�I'ZjI�r'�YO.fwTPKSs5O{Z\^1M1fwTPKSI5M)z&KSM0TPV�K"J�f�R5J�Ob`�R�Q0R�y�O�|#OcseR'HSn
^1R'TLK�I�M1Jci�k�NPR5`�K£TPKSI5M1R'H�H�_�p�TPV�OcJLO�m{OcNLO�`�I5M�O�^1JLKSM1y�HSK�M�OtI�ZqJLKSy5VXTcp�ThR'r�H�O�HSI�I5g5n�^�G*TLO.fhV�M�K"]X^�OcJci)(;V�K�H�OtJ�^1fhV*TPOcfhV�M�K"]X^�OcJ
G�NPIes�K�`�O�y5I�I�`)O.JYTPKSQ�R'TLOcJ-Z\I�N
`�KSNPOcfuTvH�KSM1OtI'Z�JLKSy5VXT�KSQ0G1R5fwT.p+Q0I�NPO�K�M5TPO�NPOcJ�TLK�M�y9z�R'M1` K�M9JLI�Q0Otf�R5J�O.J�`�R�Q�R'y�K�M�y�|�G�V�Oun
M�I5QdOcM1R0J�^+fhV)R5JlNLO��1OcfuTLK�I�M1Jcp+*�R5fhV*J�TLOcQ�J�p1JLV�I�fhg�Z\I�fu^+J�K�M�y�R'M+`Wr+R�fhg�m�R�HSHjG�NPOcJPJL^�NLO.JbR'NPO�M�I'T�f�I�Q0G�^�TPOc`*G�NPI�G}O�NPHS_5i
klV�K"J�K�Q0G�H�KSO.J�TPV1ReT-,en.�7D�^�H�O�NlJ�I5HSs5O�NhJ�JLV�I�^�H"`�r}O�^+J�O.`�Z\I�N�NPOcR'H�K"JYTPK�f-R�M1R'H�_�J�K"Jci0/bO.fuOcM5TbR�`�s�R�M1fuO.J�K�M �1�2� fuI�`�O.J{R�M1`
V1R�NP`�mlR'NPO�V+R�s�O
Q0R5`�O�KSTlG}I5JPJLKSr�H�O
TLI0G}O�NLZ\I�NPQ Q0Oc`�K�^�Qdn3}`�O�H�K£TY_�,en.� r�H"R�J�TlNP^�M1JlmbKSTLV)y5NLK"`�J�^�G*TLI	
�4'�.�65vO�H�O�Q0O�MXTPJ
K�MWH�OcJPJ�TLV1R�M�7[V�I5^�NPJlI5M�89��G�H"ReTLZ\I�NPQ0Jci2(;V�K�HSO�OcR5fhVWI�Z#TPV�OcJLO�NL^�M+J{K"J�TLK�Q0Oun fuI5M1J�^1QdK�M�y+p�TLV�K"JlM�O�s5O�NLTLV�OcHSO.JLJ�K�Q0G�HSK�OcJ
TLV+ReT-I�M*M�O�TYm{I5NLg�J�I'Z:81��Jcp�I�N-81��fuH�^1J�TLO�NhJcp�VX^1M1`�NPOc`�JbI�Z�O�E�G1HSIXJ�K�I�M)JLf�O�M1R�NLK�I5J�f�R�M)r+OtJLKSQ[^�H"ReTLO.`½G}O�N-`1R�_�i
klV�O-NPO�Q�R�KSM1`�O�N�I�Z}TPV�O�G+R'G}O�N�K"J�I5NLyXR'M�K�~�O.`dR5JqZ\I�H�H�Iem-J��2��OcfuTLK�I�M;
�`�O�1M�O.JFTLV1O�`�R'Q�R�y�O-fuNPKSTLO�NPK�I�M0^1JLOc`"#<��O.fwTLK�I�M+J!,en>=
`�O.JLf�NLK�r+OvTLV1Ovy5O�M�O�TLK"f�I5G�TLK�Q0KS~.ReTLK�I�M*R'H�y�I5NLKSTLV�Q)pXTLV1O�$�NPKSy5KSM1y�Q0I�`�O�HopXTLV�O�R'G1G�NLI�E�K�Q�ReTLK�I�M�s�K"R?��K�M�KSTLO�D�H�O�Q0O�MXThJ�pXTLV1O
�1Iem�JLI�H�s�OcN�R'M1`CTLV�O)Ocs�R�HS^+ReTLK�I�M�I'ZvTLV�O)I5r'�YOcfuTLK�s�O*Z\^�M1fuTLK�I�M@#bK�MA��OcfuTLK�I�MB7BO�E�R'Q0G�H�OcJ0R'NPOWG1NLO.J�OcM5TPOc`"#11M+R'H�HS_5p{K�M
��O.fwTLK�I�M%C0JLI�Q0O�fuI�M+fuH�^1J�K�I�M+J�R�NLO�`�NhR�mbMWR�M1`)R'M*I�^�TPHSI�I5g�Z\I�NlZ\^�TP^�NPO�m{I5NLg�K"Jby�K�s�OcM i

2�213 <EDGFHDBIGJ�@B8�256KJ)8�2�:C4

� JPJLOcJPJ�K�M�y�TPV�Od`1R'Q�R'y5O�TLI*G+OcI�G�H�O[R�M1`�G1NLI5G+OcN�TY_*K�J�`�K���fu^�HST
Z\I�N�R�M�^�Q�r}O�N�I�Z�NLO.R�JLI�M1JcivklV�OdI�f�f�^�G1R'M+fu_)HSOcs�OcH
I'Z�R=r�^�K�H�`�K�M�y�f�R'M?s�R�NL_�fuI5M1JLK�`�OcNPR�r�H�_%`�OcG+OcM1`�K�M�y%I5M�TLV�O9TLK�Q0OBI�Z�`�R�_7z�`�R'K�H�_�f�_�fuH�O.|�R�M1`�TLV1O9G1R�N�TPK�f�^�H�R�NW`�R�_
z\_5OcR�NLH�_�f�_�fuH�O.|wi D�s5O�M;^�M+`�O�NWTLV�OAQ0I5J�TWNPKSy5I�NPI�^1J½fuI�M+JYTPNL^1fuTLK�I�M�J�TPR�M1`�R'Nh`�JcplTLV�OAQ0OcfhV1R�M�K"f�R'HvG�NPI�G}O�NLTLK�OcJ�I�ZtTLV1O
Q�ReTPO�NPK�R�H�J[fuI�Q0G�NPK"J�K�M�y9R9r�^�K�H�`�K�M�yUf�R�M=seR'NP_Af�I�M1JLK�`�O�NhR'r�H�_�pFR'M+` mbKSH�HbfhV1R'M1y�O�K�M=TPKSQ0OW`�^�O½TPIBR�y�K�M�y1pqQ0K�f�NLI�f�NPR5fhg
Z\I�NPQ�ReTPKSI5M1J�pbO�TPf�iL��I5N�TPV�O9G�NPOcJLO�MXTWJ�TL^+`�_�pvmbV�K�fhV;K"J*fuI�M+J�K"`�O�NPOc`;RM1NPJ�T*J�TLOcG;TLIemlR'Nh`�J�R=QdI5NLOAfuI5QdG1NLOcV�O�M1JLK�s�O

º ¤h¢ Â ¼
¾�§b���������h�v¿À���& o�  �¨. ���¤h¢+¾��Y�o¤w�e�h¨. ����Y���h�.ª
¾��& o��¤w�e�h¨. ����Y� ¬ �h°'��� ºw»w»w¼PÃÀÄuÅwÆw¼



`�R�Q0R�y�O�R5JLJLOcJPJ�Q0OcM5TtfcR'G1R�r�KSH�KSTY_�p�TLV�O½`1R'Q�R'y5O[TPI�G�NPI�G}O�NLTY_�mlR�J�M�I�T[fuI5M1JLK�`�OcNLO.`xiWklV1K�J�KSQ0G�H�KSO.J�TPV1ReT[R f�I�Q0G�H�OuTPO
fuI5^�G�H�KSM1y�TLI;,'n � �{I�Q0G�^�ThReTLK�I�M+R'H0��TLNP^1fwTP^�NPR�H �v_XM+R'Q0K�fcJ�z �9�'�
|vfuI�`�O.JbK"J-M�I�T�M�Ocf�OcJPJLR�NL_5i1/�ReTLV1O�N.p�TLV1O�K�M��Y^�NP_*`�^1O
TLI0mbK�M1`�Iem7J�V1R'T�TPO�NbmlR�J�TPR�g�OcM*R5J�TLV�O�`�R�Q0R�y�O�fuNPKSTLO�NPK�I�M i2(;K�M1`�Iem?r1NLO.R'geR'y5OvmlR�JlR�JPJL^�Q0Oc`½TLI0I�f�fu^1NbK£ZqO�KSTLV�OcNbTLV1O
G�NPOcJPJ�^1NLO[I�NvTLV�OdKSQ0G�^1H�JLO[O�E�fuO�O.`�Oc`9y�K�s�OcM TLV�NPOcJLV�I5H�`�Jci � JvTLV1OdI�fcfu^�G1R�M1fu_ `�OcM1JLK£TY_ I�Z�r�^�K�H�`�KSM�yXJ
m�R5J�M�I�T
g�M�IembM#p
TLV1O�TLI'ThR'HxM�^�Q[r+OcN-I'Z�r�NLI5g�OcMWmbK�M1`�Iem-J�mlR�J�TPR�g�OcM*R5JbR[Q0O.R�JL^�NLO�I�Z#TLV1Ot`�R'Q�R'y5O�KSM'�+K�fuTLOc`*r�_�TPV�O�r�H"R�J�T �

��� ���� � 	 ��

� � zY��|

mbV�OcNLO���=`�OcM�I'TPOcJlTPV�O�M�^�Q�r}O�NbI�Z�mbK�M1`�Iem-Jcp�R'M1` 

� �?�dK£Z�TLV1O�mbKSM1`�Iem JL^�NLs�K�s�O.J�TPV�O�r�H"R�J�Tcp�I�TLV�OcNLmbK"JLO 


� � ��i

2�2�2+3 �b3 IBJ 4 J 692�@ :��B6B2�F 2�� D9692�:=4 D���I :=8�256�� F
��^�G1G+IXJ�O�m�O�R'NPOvy5KSs5O�MWTLV�O�I5G�TLK�Q0KS~.ReTLK�I�M)G�NPI�r1HSOcQ��

�}z���� � �� ��� � ���� |����! #"%$ z3
5|
� MCI5NP`�O�N[TLIUM�I�NPQaTLV�O)K�M�G�^�T�seR'NPK"R'r�H�OcJ*z\Koi O5i=TPV�OWr1H�R5JYT0I�NPKSy5KSM+JP|up�R9NhR'M1y�O&� �' � �)( � � ( � �'+*-, K"JdJLOuTdZ\I�N0O.R�fhVseR'NPK�R�r�H�Ot`�O�1M1KSM�yWR�r�H"R�J�T�I�NPKSy5KSM#i1� M)TPV�O[JLK�QdG1HSO.JYTvfcR�JLO�p1TLV�K"JvfcR'M)r}OtTLV1O[JLG1ReTPK�R�H#fuI�I�Nh`�K�M1ReTPOcJbI�ZqTLV�O[r�H�R5JYTvG+I5KSMXTci
� M/.10325456�0748.96:48.9;<0UK�JbTLV�OcM*y5KSs5O�M*r�_ �

� � � z��+=�> � |?� �' � �A@ >
� � �'+*-, � z ,X|

K�QdG1HS_�K�M�y��+z���� � �� ��� � ���� |!�B�+z���� � �� ��� � ���� zC>>> > >> >>> > >>>> |�|ui)D�_=m�I�NPg�KSM�yUI5M�HS_CmbK£TPV%TPV�OE> � plR'M;R�r1JYTPNPR5fwT.p{M�I5M�n `�KSQ0OcM1J�K�I�M+R'Hop�r}I�^�M1`�Oc` zGF � � �IH\|JLOuT�TPKSM1y�K�JbR5fhV�KSOcs�O.`xp�TLV1R'T-R'H�HSIem-J�Z\I5N-R[H"R'NPy�O�`�Ocy�NPO�O�I'ZqfuI�Q0Q0I�M+R'H�K£TY_½R�Q0I�M�ydseR'NPKSI5^1JlI�G�TPKSQ0K�~cR'TLK�I�M)R'H�y�I�NPKSTLV�Q�Jci
�
K�s�O�M*TPV�OtI�G�TLK�QdK�~cR'TLK�I�M)G�NPI�r�H�O�Q D�]XM i"zY��|wp1R�JLKSQ0G�H�O�R�M1`*s�O�NP_�y5O�M�OcNPR�Hxm�R�_�TPI�G�NPI�fuO�O.`½K"J-r�_*fuI�G�_�K�M�y0O�s�I5HS^�TLK�I�M
K�M M1ReTP^�NLO��FTLNP_½seR�NLK"ReTPKSI5M1JlI'ZJ����� � �� � �� ��� p}R'M1`*g�OcO�G*TLV1OtI�M�O.JlTLV+ReT-Q�ReE�K�QdK�~�OWz\Koi O5i�K�QdG1NLIes5O.|{TLV1O�fuIXJYTbZ\^�M+fwTLK�I�MK�}z���� � �� ��� � ���� |wilklV�K�J
fuH"R�JPJdI'Z
I�G�TPKSQ0K�~cReTPKSI5MCTPOcfhV�M1K�]X^�O.J0K�J�`�OcM�I'TPOc`�R�JML<N#0�N#45.1OP6RQ9L<;RST.U48V3WX25Y-Z��?[ei � HSTLV�I5^�y�V�fuIXJYTPHS_5p�r}Ocf�R�^1JLO*Q�R�MX_
Z\^�M1fuTLK�I�M=OcseR'H�^1ReTPKSI5M1JtR'NPO�NPOc]X^�K�NLO.`xp�y5O�M�O�TLK"f�R'H�y�I5NLKSTLV1Q0J½z�� � Jh|�I��}OcN�K�Q0G+I5N�ThR'MXT[R�`�s�R�MXTPR'y5OcJ ��TLV1O�_ANLOcG�NLO.J�OcMXT�R
fuI5Q0G�HSO�TLOcHS_*y�OcM�O�NhR'HjTPOcfhV�M�K"]X^�O�p}R'r�H�O�TLI½y�I�r}O�_�I5M1`*HSI�fcR'H Q0K�M�KSQ�R�R�M1`*V�O�M+fuO�JL^�KSTPR'r1HSO�Z\I5N � NLI5^�y�V@�+fuI5J�TbZ\^�M1fuTLK�I�M1J�WmbK£TPV9Q�^1H£TPKSG�H�OdHSI�f�R�H#Q0K�M�KSQ�R1pjR�M1` I5M�HS_)NPOc]X^�K�NLOtZ\^�M1fwTPKSI5M9Ocs�R�HS^+ReTLK�I�M+J�z\Koi O�i
M�I½y5NPR5`�KSOcMXTh|wi��
O�M�O�TLK"f�R�HSy5I�NPK£TPV�Q�J
V1R�s5Ovr}O�OcM*^+J�O.`WI5MWQ�R�MX_½I�fcf�R5J�K�I�M1J�K�M)Q0R�M�_�1O�H"`�J\Y]Z9^\^]Zo�?Y-Zo�_['i�klV1O�g�O�_½O�H�O�Q0O�MXTPJlI�Z�y5O�M�O�TLK"f�R'H�y�I�NPKSTLV�Q�JlR'NPO6�

n �)` 450�Na252bWXN#6R25c3STN+p�y5KSs5O�M*rX_d�+z���� � �� ��� � ���� |wp�TLI0Q0OcR�JL^�NPO�`�K£�jO�NPO�MXTbNPO�H�OcR�JLO�JLf�O�M1R�NLK�I5J�R'yXR'K�M1J�TlO.R�fhVWI'TLV1O�N #
n!eAV3ST;fWX;f28;fWXNgOh;�i�.90�L�p�TLI�G1R�NPR�QdO�TLNPKS~cO�TPV�O�NPO�H�OcR�JLO
HSI�f�R'TLK�I�M1Jly5KSs5O�M*r�_j���� �� �� � � ���� #
n&kl;fm�c�Q96:48.9;<0n25.1ohN�NPOc]X^�K�NLO.`�TPI�R�fhV�K�O�s5O
NPI�r1^1JYTbI5G�TLK�Q0KS~.ReTLK�I�M #
n!p�NaQ9NaOh45.9;<0{p�TPI[`�O.fuK"`�OvmbV1K�fhVWQdOcQ�r}O�NhJ�I�Z TLV1OvG�NPOcJLO�MXTIq�M�O�EXT�y�OcM�O�NhReTPKSI5M�R'NPObTLIdr+O
g�OcG�T-qe^1JLOc`0Z\I5N{NPO�G�NPI�`�^1fun
TLK�s�O�G�^�NPG+IXJ�O.J�#�R�M1`

n&rscJ486:45.1;f0{p�TLI0I5r�TPR�KSM � I'�xJ�G�NPK�M�y+��M�I�TbG�NLO.J�OcMXTlK�M*TLV�Otf�^�NPNLOcM5TbG}I�G�^1H�R'TLK�I�M i
klV�O�Q0I5J�T-JYTPNPR�KSy5V5TLZ\I�NPm�R�NP`0mlR�_0TLI�f�I�`�OvTPV�O�NLOcHSO.R�JLOvH�I�f�R'TLK�I�M1J�K�M5TPI�fhV�NLI5Q0I5JLI�Q0OcJ{K�Jlr�_�`�O�1M�K�M�y0TLV1O�Q TPIdr}O�TLV1O
G1R�NPR�QdO�TLOcNPJ�� ( > � ( �5i � MUKSM1J�TPR�MXTLK"ReTLK�I�MAK"J
TLV�OcMAy5KSs5O�MAr�_9D�]XM i"z3
5|wi�klV�O�G}I�G�^�H"ReTPKSI5MBNPOc]X^�K�NPOc`9Z\I�NtR*NLI5r�^1J�T
JLO�H�OcfwTPKSI5M M�O�O.`�JlTPI�r+OdJ�^<��f�KSOcMXTLH�_½H"R'NPy�O�i � TY_�G�K"f�R�H�fhV�I5K�f�O�Z\I�NbTPV�O�M�^�Q[r+OcN-I'ZFK�M1`�K�sXK"`�^1R�H�J�KSM)TPV�O�G}I�G1^�H�R'TLK�I�MKt
R�J[fuI5QdG+R'NPOc`BTLI TPV�O�M�^�Q[r+OcN�I'Z�fhV1NLI5QdIXJ�I5Q0OcJ0z\NPO�H�OcR5J�O�H�I�f�ReTPKSI5M1Jh|vu K�J �bt �xw0z 
�u9|
Z\I5N�H"R'NPy�Ogu i��
K�s�OcM=R
G}I�G�^�H"ReTPKSI5M½R'M+`�R �TPM�OcJPJ�Q0O.R�JL^�NLOvR�JPJ�I�fuK"ReTPOc`0mbKSTLVWOcR�fhV�K�M1`�K�s�K�`�^1R'HopXTLV�OvM�OuE�T{y5O�M�OcNPR'TLK�I�M�V1R5JFTPI�r}O
`�O�TLOcNLQ0K�M�Oc`xi
� M�I5NP`�O�N�TLI�R�fhV�K�O�s5O{RvQdI5M�I'TPI�M�K"f�K�Q0G�NPIes�O�Q0OcM5T�KSMdNPO�H�OcR�JLO�JPfuOcM1R'NPKSIXJ�peRvG+OcNPf�O�MXTPR�y�O{I'Z@� r+O.JYTFK�M1`�K�s�K�`�^+R'H"J��Ty{z-I'Z1O.R�fhV
y�OcM�O�NhReTPKSI5M)K�J�g�O�G�T�z\seR'H�^�O�^+J�O.`)V�O�NPO6�|y{zA�}w0zY�.�#~d|�|ui���^�NLTLV1O�NPQdI5NLO5p+R0G}O�NhfuOcM5ThR'y5O�I'Z9� m�I�NhJ�T-KSM1`�KSs�K"`�^1R'H"J �fy{�vR'NPO
M�I�TFR5`�Q0K£TLTLO.`tZ\I5N�NPO�G1NLI�`�^1fuTLK�s�O{G�^�NPG+IXJ�O.J�z&seR'H�^�Ol^1J�O.`tV�OcNLO��3y{����w0z =���~d|L|wiFD�R5fhVtM�O�m%KSM+`�KSs�K"`�^1R�HXK"Jqy�OcM�O�NhReTPOc`�r�_

� ¤h¢ Â ¼
¾�§b���������h�v¿À���& o�  �¨. ���¤h¢+¾��Y�o¤w�e�h¨. ����Y���h�.ª
¾��& o��¤w�e�h¨. ����Y� ¬ �h°'��� ºw»w»w¼PÃÀÄuÅwÆw¼



JLO�H�OcfwTPKSM1y�NPR�M1`�I�Q0H�_�R�G1R�KSN�� ��� Z\NLI5Q TPV�O�R'H�H�Iem{O.`�H�K�J�T�I'ZxK�M1`�K�s�K�`�^+R'H"J�pXR'M1`0fuI5Q�r�K�M�K�M�y
TLV�OvfhV�NLI5Q0I5JLI�Q0OcJ�NhR'M1`�I5Q0HS_5i
*�R�MX_½G+IXJLJLKSr1HSO�mlR�_�J�V1R�s5Ovr}O�OcM)G�NLI5G+IXJ�O.`�TPI0f�I�Q[r�KSM1O�fhV1NLI5QdIXJ�I5Q0OcJcpXJL^1fhV)R�JbfhV�NPI�Q0I5JLI�Q0O
J�G�H�K"fuK�M�y1p�R�NLKSTLV�Q0O�TLK"f
R'M+` NPR�M1`�I5Q G1R�KSNPK�M�y1p}OuThf'i Y]Zo�_[5i � M TPV�OdG�NLO.J�OcMXTvf�R5J�O5p}R�NLKSTLV�Q0O�TLK"ftG1R�KSNPKSM1y�m�R5J�fhV�IXJ�OcM i � NPR�M1`�I5Q G1R�KSNPK�M�y�Z&R�fuTLI5N=����	�
�7� @ �lK�J�JLO�H�OcfwTPOc`�R�M1`tR'G1G�HSK�Oc`
TPIvR�HSH5s�R�NLK"R'r1HSO.JxI'Z�TPV�O{fhV�NPI�Q0IXJ�I5QdO.JjKSM[Rb^�M�KSZ\I�NPQ m�R�_5i#klV�O�fhV�NPI�Q0IXJ�I5QdO.J
Z\I�NlTPV�O�M�Ocm K�M1`�K�s�K�`�^+R'H R'NPO�y�K�s�OcMWr�_��

>> > > >> >> > > >>>> � z��+=
� | > >> > >> >>> > >>>> � @ �R>>>>> > >> > >> >>>�� $ z��|
(AOWNPO�Q�R'NPgBTLV1R'T���HSK�OcJ[I�^�ThJ�K"`�O F � � �{H
z&R�TY_�G�K�fcR'H�seR'H�^�O½K"J���� ��$ ��|uiAklV�K"J[K�J[NLO.]X^�KSNPOc` p�R�JtI�TLV�OcNLmbK"JLO�TLV1O½I�M1HS_
mlR�_ TLI NPOcR5fhVBH�I�f�R'H�H�_9I�^�TPJLK�`�O0TPV�O�fhV�NPI�Q0I5JLI�Q0OdKSMXTPO�NPs�R�H�y�K�s�OcMBr�_9TLV�O�G+R'K�N�� ��� z&I�N�TPV�O�G�NPOcJLO�MXTtG+I5G�^�H"ReTPKSI5M+|
K�Js�K�R[Q�^�TPReTPKSI5M p�R0J�H�Iem?R�M1`�TPV�O�NPOuZ\I5NLO
OuE�G}O�M1JLKSs5OvG1NLI�fuO.JLJci��vM�TPV�O�I'TPV�O�NlV1R�M1`xp�R[G+I5G�^�H"ReTLK�I�MWTLV+ReTbK�JlM1I'TbQ0I�`�K 1O.`
fuI5MXTLK�MX^1I�^1JLHS_Ur�_ Q�^�TPReTPKSI5M1J[TLOcM1`�JdTLIAr}OcfuI5Q0O*^1M�K£Z\I5NLQ)p�K�Q0G�H�_XK�M�yATLV+ReT0TLV�O*I�G�TLK�QdK�~cR'TLK�I�M�Q�R�_AOcM1`%KSM�R9H�I�f�R�H
Q0KSM1KSQ[^�Q)iCklV�O�NPOuZ\I5NLO5p�R�Q[^�TPR'TLK�I�M=Z\NPOc]X^�OcM1fu_��&y ' � w0z&�R$ 
����Iu9|tV+R�J�TLIAr+O)R'G�G1HSK�Oc`=TLIBTLV�O*M�O�m�y�O�M1O�NhReTLK�I�M#p
Q0I�`�K£Z\_�K�M�y�fhV�NPI�Q0I5JLI�Q0O.J�NhR'M1`�I�Q0HS_5i
8qI5JPJLKSr�H�O�H�I�fcReTPKSI5M1JlZ\I�NvOuE�G�H�I5JLKSI5M1JbQ�R�_*r+O[NLO.JYTPNLK"fwTPOc`*r�_Wr�^1KSH"`�K�M�y5Jcp+mlR'H�H"J�p+r1R'NPNLK�O�NhJcp�OuThf'i�klV�O�NLOcy�K�I�M)I'ZFG}I5JPJ�K�r�H�O
H�I�fcReTPKSI5M1JbK"J�`�O�1M�Oc`�sXK"R�RdTPNLK"R'M�y5^�H"ReTLK�I�M#i � fhV�Ocfhg*K�Jvf�R�NLNPKSO.`*I�^�T-Z\I5N�R'M�_*M�O�m H�I�f�ReTPKSI5M�J�OcHSO.fwTPOc`)r�_½TPV�Oty5O�M�O�TLK"f
R'H�y�I5NLKSTLV1Q TLI�JLO�O�K£ZqKSTbZ&R'H�H�JbK�M1JLK�`�OvTPV�K"JlTLNPK�R�M�y�^1H�R'TLK�I�M i2��Z�TLV�K"JbK"JlM�I'TbTPV�Otf�R5J�O5p�TLV�O�K�M1`�K�s�K�`�^+R'HxK"JbNLO>�YOcfuTLOc` i
��^�Q0Q�R'NPK�~�K�M�y1p�TPV�O�r1R�JLK"f
J�TLOcG1JbNPOc]X^�K�NLO.`�G}O�N-y5O�M�OcNPR'TLK�I�M½Z\I�Nby�OcM�OuTPK�f�R�HSy5I�NPK£TPV�Q�J�R�NLO
TPV�O�Z\I�H�HSIembK�M�y �
��R��UD�seR'H�^1ReTPO�TPV�O �TPM�OcJPJlZ\^�M1fuTLK�I�M/�}z���� � �� ��� � ���� zC>>> > >> >>> > >>>> |L|�Z\I�N-R�HSH

KSM1`�KSs�K"`�^1R'H"J #
��R�
E��I�NLTlTLV�O�G}I�G�^1H�R'TLK�I�M*KSM R�JPfuOcM1`�K�M�y z&`�O.JLf�O�M1`�KSM�y�|

I�Nh`�O�NlI'Z �+#
��R6,E/bOuThR'K�M½TPV�O y z r+O.JYT-K�M1`�K�s�K�`�^1R'H"J�Z\I�NlTPV�O�M�OuE�T

y�O�M1O�NhReTLK�I�M #
��R����������� � 8qI�G1^�H�R'TLK�I�M*KSM+fuI�Q0G�H�OuTPO

n ��O�H�OcfuT-NPR�M1`�I�Q0H�_�RdG1R'K�N�� ��� Z\NPI�Q y{�lH�K�J�T
n �vr�TPR�KSM*NPR�M1`�I5Q G1R'K�NPKSM�y[Z&R�fuTLI5NPJ�=����	� z � � @ �
n �vr�TPR�KSMWTLV�OtfhV1NLI5QdIXJ�I5Q0OcJ�Z\I�NbTPV�O�M�O�m7KSM+`�KSs�K"`�^1R�H3�
>> > > >> >> > > >>>> � z��+=
� | > >> > >> >>> > >>>> � @ �R>>> >> > >> > >> >>> �
n�! K�QdKSTbTLV1O�s�R�HS^1OcJlI'Z�>>>> >> >> > > >>>> TPIdr}O�K�M)R5`�Q0K�JPJLKSr�H�O�NPR�M�y�O��
>> > > >> >> > > >>>> ���  #"�z�� � �"� �zY� � >> >> >> >> >> >>>> |L|
n!��Z�TPV�O�HSI�fcReTLK�I�M*K"JlI�^�ThJ�K"`�O�TLV1OtR'H�HSIem�Oc`½NLOcy�K�I�M@�
NLO>�YOcfwTlTPV�O�M�O�m7K�M1`�K�sXK"`�^1R�H
��#%$&�'�������

Ä ¤h¢ Â ¼
¾�§b���������h�v¿À���& o�  �¨. ���¤h¢+¾��Y�o¤w�e�h¨. ����Y���h�.ª
¾��& o��¤w�e�h¨. ����Y� ¬ �h°'��� ºw»w»w¼PÃÀÄuÅwÆw¼



2�� 3 � 8�2<I�2X4 I

��^�G1G+IXJ�O�R `�O�TLO�NPQ0KSM1K�J�TLK"fdZ\^�M1fuTLK�I�MUI'Z � seR'NPK�R�r�H�OcJ�ReT �G+I5KSMXThJ�V1R�J�r}O�OcMUO�seR'H�^1ReTPOc`xi � JPR'Q0G�H�Oc`AG}I�K�MXT �-K�J
`�OcM�I'TPOc`*r�_�TLV�Ov�Wn `�KSQ0OcM1J�K�I�M+R'Hxs�O.fwTPI�N�� � � zU" � � $ $ $ � " ' |wiklV�O�G�NPOcJLO�MXT�$�NPKSy5KSM�ydQ0I�`�O�HxK"JbmbNPK£TLTLO�M R5J�Z\I�H�HSIem-J �

� z��#|�����z��#| @
	 z��#| � z1�5|
mbV�OcNLO � z��#|�K"J�TPV�OBR5JLJLI�fuK"ReTPOc`�Z\^�M1fuTLK�I�M�seR�HS^�O5p���z��#|*`�OcM�I'TPOcJWRCfuI5M1J�TPR'MXT½y5HSI5r1R'HvQ0I�`�O�H�R'M1` 	 z��#|�K�J*R=H�I�f�R�H`�OcsXK"ReTPKSI5MUZ\NLI5Q TPV�O�y5HSI5r1R'H{QdI�`�OcH�i�klV1O�HSI�fcR'H{`�O�s�K�R'TLK�I�M ReT0R JLR�Q0G�HSO½G+I5KSMXT �
K"JtOuE�G�NPOcJPJLOc`A^1JLKSM�yBR�JYTPI�fhV1R�J�TLK"f
G�NPI�fuOcJPJciqklV1O�TLNPO�M1`*I'Z�TLV�OtJ�TLI�fhV1R5JYTPK�f
G�NPI�fuO.JLJlK"JlOcJ�TLK�Q�ReTLO.`*rX_WKSMXTPO�NPG+I5H�R'TLK�M�ydTLV�OtJPR'Q0G�H�O�G+I5KSMXTPJci�klV�O���R�^1JLJLK"R'M
NhR'M1`�I5Q Z\^�M+fwTLK�I�M9K�Jb^+J�O.`*Z\I�N-TPV�OtK�MXTLO�NPG}I�H"ReTLK�I�M#i � M TPV�OtG�NPOcJLO�MXT�R�G�G�NPI5R�fhV#p�m{OtR5JLJL^�Q0O�TPV�O�fuI5NLNPO�H"ReTPKSI5MWr}OuTYm�O�OcM	 z��

�
|-R'M+` 	 z�� � |bK"J�NPO�H"ReTPOc`*TPI�TLV1O[`�K"JYThR'M1f�O�r}OuTYm�O�OcM)TLV�O[TYm{IWfuI�NPNPOcJLG+I5M1`�K�M�y0G+I5KSMXTPJci��Iem{Ocs�OcNcp�m�O[`�I�M�I'T
^1JLOTLV1O[D�^+fuH�K�`�O.R'M�`�K"J�TPR'M+fuOtr}OcfcR'^1JLO�TLV1O�`�K"JYThR'M1f�O�m�O�K�y�VXTPJ-R�HSH#TLV�O[seR'NPK�R�r�HSO.JbOc]X^1R�HSH�_�i�/�ReTLV1O�N.p�TLV1OtZ\I�H�H�IembKSM�y�JLG}OcfuK"R'H

m�O�K�y�VXTLO.`W`�K"J�TPR'M+fuO�K�J-^1J�O.`"�

� z�� � � � �.| � '�z 	 � � z���� �
� z =�� � z ��� ^ # � z�� � � z �X|

mbV�OcNLO � zt`�O�M�I�TLO.J{Rtf�I�NPNLOcH�R'TLK�I�M�G1R�NPR�Q0OuTLOcNFTLV+ReTlKSM1`�K�fcReTLO.J�V1Iem�H�I�f�R�H1TPV�O�G�NPOc`�K�fuTLI�N�K"J�iFklV�Ov^�M�g�M�IembM�G1R�NPR�Q0OuTLOcN
TLV+ReT#K"JxNPOc]X^�K�NLO.`�TPI-fuI5M1JYTPNL^+fwTxTLV1O)$�NLK�y�K�M�ylQ0I�`�O�H5K�J � i�klV�K"J ^�M1gXM1IembM
G+R'NhR'Q0OuTPO�N f�R�M�r+O�O.JYTPKSQ�R'TLOc`
r�_
Q0R'E�KSQ0K�~�K�M�y
TLV1O�Z\I�H�HSIembK�M�ydZ\^�M1fuTLK�I�M@�

� �z��� � �� ^ � � | � = 


H�M#z3
��#| = 



H�M#z��� ^ | = �



HSM�z�� ��� |

= �

 �� ^ z � =
!"��x|$#%� � � z � =
!"��#| $ z =�|

klV�K"JFZ\^�M+fwTLK�I�M½K�J{f�R'H�H�Oc`0H�KSg5O�H�KSV�I�I�`dZ\^�M1fuTLK�I�M i:� M0TPV�K"J�O.]5^+ReTLK�I�M
��)K"JFTPV�O�O.JYTPKSQ�ReTPOc`0seR'H�^�OvI'Z&�Fp'�� ^�K�J�TLV�OvOcJ�TLK�Q�ReTLO.`
seR'NPK�R�M1fuO5p(� `�OcM�I'TPOcJ�TLV1Ov*)!BQ�R'TLNPK£E½mbV1I5JLOdz � ��� |�O�MXTLNP_�K"J,+.-0/0/�1 	 z��

�
| � 	 z�� � |32'p !�`�O�M�I�TLOcJ�R[^1M�K£T-s5OcfuTLI�NbR�M1`/½`�OcM�I'TPOcJ�TLV�Ojjn�s�OcfuTLI5N�I'Z�fuI�NPNPO�H"ReTLK�I�M+Jbr+O�TYm{OcO�M 	 z��#|�R�M1` 	 z��

�
|�z �bK�J�TLV1O[G�NPO�s�K�I�^1J
JPR'Q0G�H�Oc` G}I�K�MXTh|wi54vR'Q0O�H�_�p

�on�TPVUO�H�O�Q0O�MXT�I�Z6/)K"J7/ � z��#|98:+.-0/0/ 1 	 z��#| � 	 z��
�
| 2 i)�
KSs5O�M � p�TLV1O�seR'H�^�OcJ�I�Z;��;R�M1`<�� ^�f�R�MAr}O�I5r�TPR�KSM�O.`Ur�_�TLV1O

Z\I�H�H�IembKSM�y0O.]5^+ReTLK�I�M+J�� ��K� ! # ��� � �! # � �x� ! � z 7X|

�� ^ � z � ==!>�#| # �[�x�'z � =
!>�#| $ z CX|

� M*TLV�K"J-J�TL^1`�_�p+�
OcM�OuTPK�f�R�HSy5I�NPK£TPV�Q�J
zo� � Jh|lR'NPO�^1J�O.`�Z\I5NbQ�ReE�KSQ0K�~�K�M�y0Z\^�M1fuTLK�I�M i
klV�O $�NPKSy5KSM1y[G�NPOc`�K�fuTLI�NlK"JlTLV1O�M)mbNLKST�TPO�M R�J�Z\I5HSH�Iem-J �

�� zU"j|��?�� @ /0#%� �x� z � ==!"��#|s$ z��c�X|

klV�O
`�O�NPKSseR'TLK�I�M�I'ZxTPV�K"J�O.]5^+ReTLK�I�M�K�M½`�O�TPR�KSHjf�R�M�r+O�Z\I�^�M1`�KSM���R�fhg�J�O�T�R'Hoi ^G[5iqklV1Ov`�K"JYThR'M1f�ObZ\NPI�Q TLV�O
JLR�Q0G�HSO�G+I5KSMXTPJ
H"R'NPy�O�H�_0Re�jOcfwThJ�TPV�O�R�f�f�^�NhR�fu_[I'Z TPV�O
G�NLO.`�K"fwTLK�I�M½s�R�HS^1O�i@4�R�QdOcHS_5p5KSZ�R�M�OcJ�TLK�Q�ReTLO.`�G}I�K�MXT{K"J�f�HSIXJ�OcN�TPI[JPR'Q0G�H�O�G}I�K�M5ThJ�p
TLV1O�G�NLO.`�K"fwTLK�I�M)JLV�I�^�H"`*r+O�Q0I5NLO�R�fcfu^�NhReTPO�iFklV�K"JbKSMXTP^�K£TPKSI5M f�R'M*r}O�mbNLKST�TPO�M R�J�Z\I5HSH�Iem-J��

A ^ zU"}||�B�� ^DC � =�/�#E� � � / @ z��+==!F�[�x�G/'|G^!F� � � ! H $ z�����|

A ^�z9"}|bK"JlTPV�OtQ0OcR�M)JP]X^1R'NPOc`*OcNLNPI�NlI'ZqTPV�OtG�NPOc`�K"fwTPI�N.i,I A ^ zU"j|lK"J�f�R�HSH�Oc`)R0NPI�I'T-Q0OcR�M)JP]X^1R'NPOc`WO�NPNPI�Ntz / * ��D{|lTLV1R'T
K�M1`�K"f�ReTPOcJ�TPV�O�^�M1f�O�NLTPR'K�MXTY_½ReTbTPV�O�OcJ�TLK�Q�ReTPO
G}I�K�MXTci

¼ ¤h¢ Â ¼
¾�§b���������h�v¿À���& o�  �¨. ���¤h¢+¾��Y�o¤w�e�h¨. ����Y���h�.ª
¾��& o��¤w�e�h¨. ����Y� ¬ �h°'��� ºw»w»w¼PÃÀÄuÅwÆw¼



�vM1f�OlTLV�O-R�G�G�NPI�E�K�Q�ReTPKSI5M�Q0I�`�O�H+K�JFy5O�M�OcNPR'TLO.`[R5JqQdOcMXTLK�I�M�O.`dR�r+Ies5O�peTPV�O-I5G�TLK�Q�^�Q G+I5KSMXT�fcR'M0r+O�OuE�G�H�I�NPOc`[mbK£TPV0R�M
R'NPr�KSTLNhR'NP_�I�G�TPKSQ0K�~�OcN�I�M*TPV�OtQ0I�`�O�Hoi �Iem{Ocs�O�N.p�TLV1O�NPOtK�J�R0G+IXJLJLKSr1KSH�K£TY_WI'ZFQ0K�JPJLKSM�y0TPV�Oty5HSI5r1R'HxI5G�TLK�Q�^�Q `�^�O�TPI�TLV1O
^�M1f�O�NLTPR�KSMXTY_�ReTlTPV�O�G�NPOc`�K"fwTPOc`WG+I5KSMXTci�klV1O�f�I�M1f�O�G�TbK"JlOuE�G�NPOcJPJ�O.`�K�M*TLV�O�D!��fuNPK£TPO�NPKSI5M}�P�.i�klV�OtD!��Z\I�NbQ0KSM1KSQ0K�~cReTPKSI5M
K"JlmbNLKST�TPO�M R�J�Z\I5HSH�Iem-J�� ��F �+z9"}| HJ� z�� ' � � = �� |���� � ' � � =<��A �

@ A
	 � � '
� � = ��A � $ z�� 
5|

� M)TLV1K�J�Oc]X^1ReTPKSI5M p�� ' � � K�J-TLV�O[Q0KSM�K�Q�^1Q seR'H�^�O�R�Q0I�M�y�JPR'Q0G�H�Oc`)seR'H�^�O.J�p�� R�M1` 	 R'NPO�TLV�O�J�TPR�M1`�R�NP`)`�K"JYTPNLK�r�^�TPKSI5M
R'M+`½M�I5NLQ�R�H}`�OcM1JLK£TY_5i D{_�fhV1IXIXJ�K�M�y�TLV�O�Q�ReE�K�Q�^�Q D)��G}I�K�M5T.p�TLV1O
NPI�r1^1JYTlOuE�G�H�I�NhReTPKSI5M�I'Z�TLV�O�y5HSI5r1R'H}I�G�TPKSQ[^�Q�R�M1`
TLV1O�KSQ0G�NPIes�OcQdOcMXT�I�Z�Q0I�`�O�H�f�R'M*r}OtR�fhV�K�O�s5Oc`xi

� 3 Dn�E�B8�:�;2 FHD�6B2�:C4 ��2 D��0254 256KJ J/� J%F J 476��
klV�OlThR�JLg�I'Z 1M1`�KSM�y�TPV�O-Q�ReE�K�Q�^�Q z\I5N�R�J�OcNLK�OcJqI�ZxQ0R'E�KSQ�R5|�I�ZxR
Z\^1M1fwTPKSI5M�`�O�1M1Oc`dKSM�JLG1R5fuObf�R�Mdr}O�f�I�M1JLK�`�O�NPOc`

R�f�I�NPI�H�H�R�NL_vTLIvTLV1O�ThR�JLg
I�Z+R'G1G�NLI�E�K�Q�ReTLK�M�ybTPV�O{Z\^�M1fwTPKSI5M i��vM�O�JLK�QdG1HSO�m�R�_
TPIvR'G1G�NLI�E�K�Q�ReTLO�TLV�Ob`�R�Q0R�y�OFZ\^1M1fwTPKSI5M[K�M
JLG1R�f�OvK"Jls�K�R0R'MW^�M1J�TLNP^1fwTP^�NPOc`WQdO.J�V*I'Z�TLNPK�R�M�y�^1H�R�N +M�K£TPO�O�H�O�Q0O�MXTPJci�klV�O�K"`�OcRdK"J�TLI0JYThR'NLT�Z\NPI�Q R�NPO�H"ReTPKSs5O�H�_�fuI5R�NPJLO
Q0OcJLVCTPV1ReT�NPO��1O.fwThJ�TPV�O J�G+ReTLK"R'HbJPf�R�HSO.J[I�Z-TLV1O)`1R'Q�R'y5O½Z\^�M+fwTLK�I�M#i�klV�O.J�O)JLG1ReTPK�R�HlJPf�R�HSO.J0R'NPOWH�KSM1g�Oc`=TLIUr�^�K�H"`�KSM1y
y�OcI�Q0OuTPNLK�OcJcpqR'M1` fcR'MUTLV1O�NPOuZ\I�NPO�r}OWJLG+O.fuK�1Oc`UK�MCR J�TLNhR'K�y�VXT�Z\I5NLmlR'Nh`9mlR�_�i�� MCR +NPJ�T[J�TLO�G#p�TPV�O½`�R�Q�R'y�O�Z\^�M1fwTPKSI5M
Z\I�N�R�HSHqG}I�K�M5ThJ
I'Z�TPV�K�J�JLI'n f�R�HSH�Oc`�r1R�JLO�Q0OcJLVAK�J
O�seR�HS^1R'TLO.`xi�klV�OcNLO.ReZÀTLOcNcp}TPV�O0Oc`�y5O�mbKSTLVBTLV�O0H�KSg5O�H�KSO.JYT�V�K�y�V�O.JYT�O�NPNLI5N
I'Z�K�M5TPO�NPOcJ�T�K�J�I�r�ThR'K�M�Oc`xi � M�O�m�JPR'Q0G�H�KSM1yAG}I�K�MXT½K"J�KSMXTPNLI�`�^1f�Oc`�ReT�TPV�O�Q0K"`�noG}I�K�MXT�I'Z
TLV�K"J�O.`�y�O5p�TPV�O�Q0OcJLV�K�J
NPOcR'NPNhR'M�y5Oc`xp}R'M1`�TLV�O0R�fuTL^1R�Hq`1R'Q�R'y5OtZ\^�M1fuTLK�I�MAReT
TLV�K"J�M�O�m HSI�f�R'TLK�I�M�K"J
O�seR'H�^1R'TLOc` itklV�O[G1NLI�fuO.`�^�NPO�K"J
NLO.fu^�NhJ�K�s�O5p
R'M+` TLV1O0R�KSQ�K"JvTLI)R�fhV�K�O�s5OtTPV�O[V1KSy5V�OcJ�T
H�K�g�O�H�K�V�I�I�`9I'Z�Q�R'E�K�Q�R�Z\I5N
`1R'Q�R'y5O[mbKSTLV9TLV�O0H�OcR�J�T�MX^1Q�r}O�N�I'Z{JPR'Q0G�H�K�M�y
G}I�K�M5ThJ�iFklV�O-R�HSy5I�NPK£TPV�Q V1KSM�y5OcJFI5MdTLV�O�f�I�M1f�O�G�T{I'Z0� V�K�y�V1OcJ�T�O�NPNLI5NFI'ZjKSMXTPO�NPOcJ�T ��iqklV1O-R�fwTP^1R'H+R'G�G�NPI�E�KSQ�R'TLK�I�MdO�NPNLI5N����
I�M R�M*O.`�y�O�fcR'M)r+O[fuI�Q0G�^�TLOc`*r�_½OcseR'H�^1ReTPKSM�ydTPV�Oty�NhR�`�KSOcM5ThJlI'Z�TLV�Ot`1R'Q�R'y5OvZ\^1M1fwTPKSI5M�ReTbTLV1O�G+I5KSMXTPJ-I'Z�TLV�OtQ0O.J�V p
R'M+`�TPV�O�M Ocs�R�HS^+ReTLK�M�ydTLV1O
NPOcJL^�HSTLK�M�y -OcNLQ0KSTLO�G}I�H�_XM1I�Q0K�R�H ReTbTPV�O�Q0K�`�G}I�K�MXTPJbI�Z�O.`�y�O.J�z&JLO�O ��KSy5^�NLO0��|wi

grad(u)

x xo 1

1

grad(u)o

u

u

o

1

x

u

(x1−x0)grad(u)o

(x1−x0)grad(u)1

uo

u1

x0

x1

x2
x

u

y

Estimated Error

��KSy5^�NPOd� D�J�TLK�Q�ReTLK�I�M*I'Z � G1G�NLI�E�K�Q�ReTLK�I�M*D�NPNLI5N
�vMATLV�O½I'TLV1O�N�V1R�M1`xp�TLV�OcNLO�K"JtM�I M1O�Oc`BTPI�JLR�QdG1HSO�Q0I�NPO�G}I�K�M5ThJ�K�MANPO�y5KSI5M1J�mbV�OcNLO0TPV�O½`�R�Q0R�y�OdZ\^�M1fuTLK�I�M K"J�H�Iem�i
!#R�NLy5OtO�H�O�Q0OcM5ThJ]qeOc`�y5OcJ�Q0R�_*Q0K�JPJ
HSI�fcR'H�Q0R'E�KSQ�R�pjR'M+`)TLV�OcNLO�Z\I�NPO[JLV�I�^1H�` r}OdO�Q0G�V1R5J�K�~�O.` KSM9TLV�O;� V1KSy5V�OcJ�T
OcNLNPI�N�I'Z
K�M5TPO�NPOcJ�T ��i�klV�O
Z\I�H�HSIembK�M�y0Q0OcR5J�^�NPO
m�R5JbfhV�I5JLO�MWTLI�JLO�H�OcfwTlTPV�O�Oc`�y5O�mbK£TPV*TLV�O�V�K�y�V1OcJ�TlOcNLNPI�NlI�Z�K�M5TPO�NPOcJ�T �

������� � �@� ��� � � � � z�� ,X|
mbV�OcNLO�� `�OcM�I'TPOcJ�TPV�O�Oc`�y5O�J�K�~�O5iqk{_�G�K"f�R'HxseR�HS^�O.JlZ\I�N�� ��� R'NPO��&� ��p � � �5i

 ¤h¢ Â ¼
¾�§b���������h�v¿À���& o�  �¨. ���¤h¢+¾��Y�o¤w�e�h¨. ����Y���h�.ª
¾��& o��¤w�e�h¨. ����Y� ¬ �h°'��� ºw»w»w¼PÃÀÄuÅwÆw¼



��213 �b��:�� ��:X�'�AJ)8
klV�O �1Iem J�I5HSs5O�N-^1JLOc` TLI½G1NLO.`�K�fuT�TPV�O�G�NPOcJPJL^�NLO�H�I5R5`�J-I5M�r�^�K�H"`�KSM1y5J
`�^�OtTPIWR�M�OuE�G�H�I5JLKSI5M)K�J��qD)� ! �[i��qD)� ! �

mlR�JbfuI5M1fuOcKSs5Oc`WR�JbRdy�OcM�O�NhR'HSnoG1^�NLG}I5JLO �1�0� fuI�`�O�r1R�JLOc`WI�M*TPV�O�Z\I�H�HSIembK�M�ydy�OcM�O�NhR'HjG�NPKSM+fuK�G�HSO.J��
n���JLO
I�Z�^1M1JYTPNL^+fwTL^1NLO.`½y5NLK"`�J�z&R�^�TLI5Q�ReTLK"f
y�NPK�`Wy�OcM�O�NhReTPKSI5MWR�M1`*QdO.J�V*NPO�1M�OcQ0O�MXTh|�#
n;��K�M�KSTLO�OcHSOcQdOcMXT�`�K�JPfuNPOuTPKS~.ReTPKSI5M½I'ZFJLG1R�f�O6#
n½D�`�y5Oun�r1R�JLOc`�`1ReTPR0J�TLNP^1fwTP^�NPOcJ�Z\I�N-JLG}O�Oc`@#
n"�vG�TLK�Q�R'H `�R'TPR0JYTPNL^+fwTL^1NLO.J�Z\I�N-`�KS�}OcNLOcMXT�R'NhfhV�K£TPOcfuTL^�NPOcJ #
n&D{I�T�TPI�Qdno^1G*f�I�`�KSM�ydZ\NPI�Q TPV�OtJL^�r�NPI�^�TPKSM�O�H�O�s5O�HjTLI�R5JLJL^�NPO
R�MWI5G+OcM�n�O�M1`�O.`xp�O�E�G+R'M1`�R�r�H�O�R�NPfhV1K£TPOcfwTP^�NPO�i

klV�OlfuI�`�O{V1R�J�V1R�`[R-H�I�M�yvV�K"JYTPI�NP_
I�Z1NPO�H�O�seR'MXT�r1H�R5JYTqR'G�G�H�K"f�ReTPKSI5M1Jw�?^-Z��\Zo���-ZU^-Zo���-Z �-Z\�-Z��]Zo�Y�-Z 5]Z��-Z��	�]Zo�>5]Z
�ui �1I�N�TLV�O�G�NPOc`�K"fwTPKSI5M
I'Z{r�H�R5JYT�H�I5R�`1J�pjTPV�O �qD *)n �2��k JLI�H�s�O�NhJw�?^[R'NPO�^1JLOc`xp R5JvTLV�Oc_ I'�jO�N
TLV�Odr}OcJ�T�f�I�Q0G�NPI�Q0K"J�O[I'Z{R5f�fu^1NPR5fu_ R'M1`BJ�G}O�O.`
Z\I�NlTPV�K"J-fuH"R�JPJlI'Z�G�NLI5r�H�O�Q�J�i

-10

-5

 0

 5

 10

 15

 20

 25

 30

 35

 0  0.05  0.1  0.15  0.2  0.25  0.3  0.35  0.4  0.45
-0.05

 0

 0.05

 0.1

 0.15

 0.2

 0.25
P

re
ss

ur
e 

(P
si

)

Im
pu

ls
e 

(P
si

 s
ec

)

Time

Press_2m
Impul_2m
Press_1m
Impul_1m
Press_Fin
Impul_Fin

-5

 0

 5

 10

 15

 20

 25

 30

 0  0.05  0.1  0.15  0.2  0.25  0.3  0.35  0.4  0.45
-0.1

-0.05

 0

 0.05

 0.1

 0.15

 0.2

P
re

ss
ur

e 
(P

si
)

Im
pu

ls
e 

(P
si

 s
ec

)

Time

Press_2m
Impul_2m
Press_1m
Impul_1m
Press_Fin
Impul_Fin

-4

-2

 0

 2

 4

 6

 8

 10

 0  0.05  0.1  0.15  0.2  0.25  0.3  0.35  0.4  0.45
-0.08

-0.06

-0.04

-0.02

 0

 0.02

 0.04

 0.06

 0.08

 0.1

P
re

ss
ur

e 
(P

si
)

Im
pu

ls
e 

(P
si

 s
ec

)

Time

Press_2m
Impul_2m
Press_1m
Impul_1m
Press_Fin
Impul_Fin

-2

-1

 0

 1

 2

 3

 4

 5

 0  0.05  0.1  0.15  0.2  0.25  0.3  0.35  0.4  0.45
-0.05

-0.04

-0.03

-0.02

-0.01

 0

 0.01

 0.02

 0.03

 0.04

 0.05

P
re

ss
ur

e 
(P

si
)

Im
pu

ls
e 

(P
si

 s
ec

)

Time

Press_2m
Impul_2m
Press_1m
Impul_1m
Press_Fin
Impul_Fin

-10

 0

 10

 20

 30

 40

 50

 60

 70

 80

 0  0.05  0.1  0.15  0.2  0.25  0.3  0.35  0.4  0.45
-0.1

-0.05

 0

 0.05

 0.1

 0.15

 0.2

 0.25

P
re

ss
ur

e 
(P

si
)

Im
pu

ls
e 

(P
si

 s
ec

)

Time

Press_2m
Impul_2m
Press_1m
Impul_1m
Press_Fin
Impul_Fin

-4

-2

 0

 2

 4

 6

 8

 10

 12

 14

 16

 0  0.05  0.1  0.15  0.2  0.25  0.3  0.35  0.4  0.45
-0.08

-0.06

-0.04

-0.02

 0

 0.02

 0.04

 0.06

 0.08

 0.1

 0.12

P
re

ss
ur

e 
(P

si
)

Im
pu

ls
e 

(P
si

 s
ec

)

Time

Press_2m
Impul_2m
Press_1m
Impul_1m
Press_Fin
Impul_Fin

Blast Origin
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