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QSRUT5VXW�Y�Z\[;]^V�_U`badce]gfHh�W5c,fjikce]gVX]blmancm]^fjh
o W�lqpklqcmTNV1WIl�r�fHV1is`gW5t;WIl
uwvefnxyW5c{zPisan`^W

|,aniUi9fjvmc o W�veWNr'RUWNver'RUW}h#~
YM�n�s�&Z\[;WNikcmWNV��9W5v��n�H�H��Z3�H��isaj�jWNl

�����N�5�d�U�n�H� QSRsW&lqcm_ o p�]bl1VXfncm]^�dadceW o �;p�a�ceRUW5fHvmW5cm]br5an`S�M_UWNlqcm]^fjh�veaj]^lmW o �;p���ajvmVX]^hU��ajh o�� pjW�cmc1]^h�a��KanVXfj_�l
iU_U�s`g]br5ancm]^fjh�fHh�cmRsW��� I¡d¢ £¥¤'¡�¦,§�¨s©nªC¢K n«�¬-j9®m I©j¯�°%±^��²w]^h�³�RU]br'R�ceRUW5p�aHlmlm_UVXW o ceRUW1W�tk]^lqcmWNhsr�W1fn��a��´_Uhsr�cm]^fjh�cmRsanc
]^hHceW5vei�fH`^ancmWIl�h;_UVXW5ve]br5an` o ancea o W�µshsW o fd�HW5v&a�_Uhs]¶�´fHvmV·�Hvm] o�¸ ajh o ceRsadc�r5ajh4�9W�W5tkisanh o W o�¸ fd�jW5v%anh4]gh o W�µshU]gcmW
o fHVXaj]gh ¸ ]^hXQ�aAp;`gfHvN¹ lDlqWNvm]^WNlDfj��ceRUW�]^h o W5i9W5h o W5hMc��danve]ban�U`^WNlDº»ajh oX¼'½ ��W,WNlqceaj�U`^]^lmR1r5fjhslqcmve_sr�cm]^�jW5`^p�ceRsadcwceRUW,iUvefj�U`^W5V
fn�w]^hMcmW5vei9fj`badcm]^fjh�fj�¾anh�anve�U]gcmv'anvep»]^hkµshU]gcmW1lqWI�H_sW5hsr5W�fn� o anceaX�;p�anh�¤5«sª¿¢À®m¤S�´_shsr�ce]gfHh�fn�wº�ÁCanh o i�fMlmlm]g�s`gp ¼yÂ a o V1]gcel
_Uhsr5fj_UhMc'an�U`^p�V*ajhMpXlmfj`^_kcm]^fjhsl ½�Ã h*cmRUWÄr5aHlqW�fj�Åa�lm]ghU�H`gWP�danve]^aj�U`gW ¸ ]g��cmRUW o adc'a�ajvmW��9fj_Uh o W o�¸ ceRUW�]^hMcmW5vei9fj`banhMc¥r5ajh»�9W
V*a o W���fH_Uh o W o�¸ anh o aj`g`H]¶c'l o WNvm]^�dadce]g�HWNl��9fj_sh o W o�½
Æ WNlm] o WNl ¸ ceRUW¥r5fjhslqcmve_sr�ce]gfHh�]^lÅ�jWNhUW5v'an`^]gÇNW o cmf,cmRUW¥]ghMcmWNvmi9fj`badce]gfHhÄfn�
cmRsW��dan`^_UWNl�fn��ceRUW,�´_Uh�r�cm]^fjh�anh o ]gcel o WNvm]^�dadcm]^�jWIlw_Ui*cef�ajh»anve�U]¶ceveajvm]^`^p�iUveWNler�ve]g�9W o fHv o W5v�Á¿È�¤5®�É�¢Àª¿¢K©d«%¢À«sªÊ¤5®Ëk nÌg©dª¿¢K d« Â�½
QSRUW�iUvmfHi�fMlqW o ]^hHceW5vei�fH`^ajhMc o W5i9W5h o l1fjh�a��´vmWNW�isajveajV1W5cmWNv1Í ¸ anh o ]¶c'l��9W5RsaA�;]^fjv1ajlXÍ��danve]^WNl�]^l�]g`^`^_slyceveancmW o ]gh�a
isajvqce]^r5_U`^ajv�r5ajlmWÄ�;p»h;_UVXW5ve]^rNan`�W�tki9W5ve]gVXWNhHc ½
Î�ÏMÐ#ÑmÒ�Ó �dÔ
�H� ]ghMcmWNvmi9fj`badce]gfHh ¸ µ�hU]¶ceW�Õ o ]gÖ9WNvmWNhsr�WP�jve] o�¸ W5hMce]gveW��´_Uhsr�cm]^fjh ¸ aj�slqfH`g_UcmW5`^pMÕËr5fjh;�jWNvm�HW5hMcwlqWNvm]^WNl ¸ r5fjhslqcmve_sr�ce]g�HW
iUvef;fn�
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 � �� W�cmcmW���ce_ o W*WIlyc�VXfnce]g���5W*isajv�_UhUW»�M_UWIlyce]gfHh�ceR��5fHvm]b�M_UW*lqfH_U`^W5���NW�i�anv���anveVX]ghU�%W5c � pjW5cqc o ajhsl�_UhsW
iU_U�s`g]br5ancm]^fjh�r��5`^T5�UveW�lm_Uv�`¿¹ �¾�M_sadce]gfHh��¾�M_U]^�dan`^W5hMcmW�±g�5² o ajhslP`^aH�H_sW5`^`gW�]g`bl�fHhMc��Kan]gcP`¿¹ RMp;i9fnceRUTNlmW o W1`¿¹ W5t;]blqcmW5h�r�W o ¹ _UhsW
�´fjh�r�cm]^fjh"�M_U]S]ghMcmWNvmi9fj`^W o WNl o fHhUh��5WIl�h;_UV��Nvm]b�M_UWNl o �5µshU]^WNlXlq_sv�_Uh"V*an]^`g`ban�HW�_Uhs]¶�´fHvmVXW&W�c o �5�HW5`^fjiUisaj�U`^W ¸ lm_UvX_Uh
o fHVXaj]ghsW1]^h o �5µshU] ¸ WNh�l��5ve]^W o W»Q
aAp;`^fjv o WNl��dajvm]ban�U`^WNl{]^h o �Ni�WNh o anhMceWNl�º�W5c ¼'½ zPh�VXfjhMcevmW*r�fHhslqcmve_sr�ce]g�HW5VXW5hMc��H_sW
`^W*iUvmfH�U`^T5VXW o W*`¿¹ ]^hMcmW5vei9fj`badcm]^fjh o ¹ _UhUW�lm_U]gcmW*]^hkµshU]^W��M_UWN`^r5fjhs�M_UW o W o fjhUh��NWNlÄisajv�_UhUWX�´fHhsr�ce]gfHh ¤�«�ªC¢��5®m¤ o W*º4Á´W5c
�5�HW5hMcm_sW5`^`gWNV1WNhMc o W ¼yÂ a o VXW�c�_shUW�]^hkµshs]¶c���hUfHhkÕ o �5hUfHV��Uv'an�s`gW o W%lmfj`^_kcm]^fjhsl ½�� anh�l�`^W&rNajl o ¹ _shUW&lmW5_s`gW��Aajvm]ban�s`gW ¸
lm]�`gWIl o fjhUh��5WNl*lmfjhMcX��fHvmh��5WNl ¸ `¿¹ ]ghMcmWNvmi9fj`banhMc*i9W5_kc��5cmveW%r5fjhslqcmve_U]gc1�9fjveh�� ¸ aj]ghslm]��M_UW�lqWIl o �5ve]g���5WIl ½ �wh fj_kcevmW ¸ `ba
r�fHhslqcmve_sr�ce]gfHh�lmW����5h��Nveaj`g]blqW ��`¿¹ ]ghMcmWNvmi9fj`badce]gfHh o WIlX�dan`^W5_Uv'l o W&`ba��´fjhsr�cm]^fjh"W�c o W�lqWIl o �5ve]g���5WIl,xy_sle�M_�¹ ��_sh�fjv o veW
iUveWNler�ve]¶c�anve�U]gcmv'an]^vmWNVXW5hMc{Áq¢À«sªÊ¤�®ËU dÌg©nªC¢K n«�°k¤�®�É1¢Àª¿¢K¤�«�«9¤ Â�½"! ¹ ]^hHceW5vei�fH`^ajhMcSisvmfHi�fMl#� o �5i9W5h o%o ¹ _Uh&isanv'anVXT5cmveWPv��5WN`�Í ¸ W5c
lmfjh%r�fjVXi9fjvmcmWNV1WNhMc��M_sajh o Í%�danve]gWÄWNlqc,]^`g`^_slqcmv��{i�anv�W�tki$�5ve]gWNhsr�WÄh;_UV��5ve]b�H_sW o anhslS_Uh�rNajlSisajvqce]^r5_U`g]^W5v ½
% Ó �N� Ñ ��& � �Ä� ]^hHceW5vei�fH`^ancm]^fjh ¸ V*an]^`g`ban�HW o ]gÖ$�NvmWNhsr�WIlyÕ¿µshU]^WNl ¸ �´fjhsr�cm]^fjh�W5hMce]gTNvmW ¸ l��5ve]^W�an�slmfj`^_UVXW5hMcÅr5fjh;�jWNvm�HW5hMcmW ¸ iUveW5_U�HW
r�fHhslqcmve_sr�ce]g�HW
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�UfHv¥�9fj_sh o anvepMÕ¿�daj`g_UW�iUvmfH�U`^W5V*l ¸ ]^hM�Hfj`^�;]ghU��a�uDanvmcm]ban`gÕ � ]gÖ9WNvmWNhHce]^aj` �¾�M_sancm]^fjh�ÁKu � � Â�¸ cyp;iU]br5aj`g`^pXfn�ÅWN`g`^]^ikcm]br,cyp;i9WPajh o
o W5µshUW o ]^h�lqRUfHvqc��;p

�����	� Á�
 �9fj_Uh o anvep»r�fjh o ]¶ce]gfHhsl Â Áy� Â
cmRsW�ajr5r5_Uv'ajr�p*fj��a�µshU]gcmW5Õ o ]¶Ö#W5veW5hsr5W�lmr'RsW5VXW ¸

������������ Á�
 o ]^ler�veW�ceW{�9fj_sh o anvep�r5fjh o ]gcm]^fjh�l Â ÁC� Â
]bl�r�`bajlelq]br5aj`g`^p»anhsaj`gp;ÇNW o �Mp»µsvelqc,W5�daj`g_sancm]^hU��cmRUW*ª¿®�¨k«9¯5ªC¢K n«�¤5®�®m d® ¸

� � ��� � ����� � ÁK� Â
fj�Ucean]^hUW o �;p%]ghdxyWIr�ce]ghU��cmRsW��´fHvmV*aj`�lmfj`^_kcm]^fjh ¸ ��� º��ÄÁKº���� �"!�# Â�¸ cef»ceRUW*r�fjhMce]gh;_UfH_sl�ÁCu � � Â iUvmfH�U`^W5V ¸ Áy� Â�¸ ]ghMcef
cmRsW�µshU]gcmW5Õ o ]gÖ#W5veW5hsr5W�WN�M_sancm]^fjh ¸ ÁC� Â�¸ anh o _slm]^hU�ÄcmRUWX©��®�¢K d®�¢%$Mhsfd³�h1veW5�H_U`banve]¶cyp�fj�#cmRUW{lqfH`g_kce]gfHh �&� º'�Åcef�W�tkisajh o cmRsW
�M_sanhMce]¶cyp»]^h�a�cmve_Uhsr5ancmW o Q�aAp;`gfHvN¹ lSlqWNvm]^WNl-fn��cmRsW�V1WIlqR&isajveajV1W5cmWNvel
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V�_U`badceW o ajl 	��� º q , ¼ p i + � � 	��� º q , ¼ p �
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� X'adc � e ��� + �*( ¼ , ( º'� � eyea� . ��( ¼ , ( º�� � e eyea 1H1 1 Á¿�j� Â

anh o WNlqceaj�U`g]blmR�³-W5`^`¶ÕËi9fHlmW o hUWIlml ¸ anh o _slm]^hU�X]gVXiU`^]^rNadce]gfHhslS]gh&ceRUW�vmWN�jWNvelmW o ]^veWNr�ce]gfHh ¸ iUvefd�jW�cmRsanc�4
� � , � ��� � � º q , ¼ p � � 	��� º q , ¼ p � � � pq Á¿�n� Â

QSRU]^l�µsh�an`�lyceW5i ]^l%WIlmlmW5hMcm]ban`Pcmf"�j_�anv'anhMcmWNW�cmRsanc�ÁC�j� Â rNanh ��W�lmfj`^�jW o ajl&a�lqceajh o anv o u � � ¸ p;]^W5` o ]^hU�"ajh
]ghk�´fHvmV*ancm]^fjh�r5fjhsr5W5vehU]^hU�X�j`^fj�saj`g`^pXcmRUW�h;_UVXWNvm]br5aj`9]^hMcmWN�jv'adcm]^fjh ½
QSRUWP�Aaj`g] o ]gcyp*fn��ceRUW{V1f o ]gµsW o WN�M_sancm]^fjh�ajiUiUvefHaHr'R*Rsajl¥��WNW5h&�H_sWNlqcm]^fjhUW o �;p*r�W5vmceaj]gh�an_kceRUfjv'lPÁKW ½ � ½ ± �d² Â�½ QÅf�cmRsW

an_UcmRUfHvN¹ l-fjiU]^hU]^fjh ¸ ]gc�]^l�r5`gWIanve`gpÄxy_slqcm]gµsW o �´fHv-cy³¥fjÕCce]gVXW�ÕË`^W5�jWN`�lmr'RUWNVXWNlSaniUis`g]^W o cmfXiU_UveW{]ghU]gcm]ban`gÕË�Aaj`g_sW{isvmfH�U`gWNV*l ¸ �U_kc
veWN�M_U]^vmWIl-lmi9WNr�]gµ�r�a oUo ]gcm]^fjhsaj`;xy_slyce]¶µ9r5adce]gfHhslS³�RUWNh�ceRUW�r�fHhMcmW�t;c�]blSV1fHvmWÄ�HW5hUWNveaj` ½

! W5c,_sl�ajlelm_UVXWÄcmRsanc�an`^`�lyceW5isl ¸ ]^hsr�`^_ o ]^hU��[MceW5i�Y ¸ R�aA�jWÄ��WNW5h�r5ajvmve]^W o fd�jW5v�lm_sr5r5WNlely�´_s`g`^p ½ QSRUWNh ¸ ceRUW�]^hHceW5veWNlqc�fn�
W5]gcmRsW5vÄcmRsW�¤'§5¨k¢��A©nÌg¤5«sª¾fHv1É* I¡d¢ £¥¤'¡1WI�H_�adcm]^fjh�vmWN`g]^WNlÄ]^h�cmRUW1�Kajr�cÄcmRsanc�cmRUWXW�Ö#WNr�c�fn�¥cmRUW1cmve_UhsrNadce]gfHh�W5vevefjvPcmW5veV*lÄ]^l
�;]^lm]^�U`gW��Mp&]^hslqi9WNr�cm]^fjh�fj��ceRUW�ve]^�jRMcqÕËRsanh o lm] o W�fn�,Á¿�j� Â 4¥]^h�cmRsW�isanvmcm]br�_s`^ajv�r5aHlqW�r5fjhslm] o W5veW o an�9fd�jW ¸ fjhsW�r�fHhsr�`^_ o WIl
cmR�adc-cmRUWÄlmr'RsW5VXW�]bl-W�tUajr�c¥³�RUWNh cH( ¼ �	( º�ÁKan`^`9cmRUWÄr�f;WHV*r5]gWNhMcel � � �danhU]blqR Â��A¸ µsv'lqcqÕËfjv o W5v-ajr5r5_Uv'adcmW�fncmRsW5ve³�]^lmW � cmRsW
iUve]gh�r�]^isan`;cevm_Uh�r5adce]gfHhkÕËW5vevmfHv�cmWNvmV ]^lDisvmfHi�fHvqce]gfHhsan`Mcmf{ceRUW,lqWIr�fHh o�o W5ve]g�dadce]g�HW � eye 4
]gc¾]blwa o ]^lelq]^isancm]^fjh�cmW5veV iUvefd�;] o W o
cmRsW�r�f;WJV»r�]^W5hMc�]bl�i�fMlq]gcm]^�jW ¸ p;]gWN` o ]^hU�1cmRsW�³¥WN`g`gÕ�$;hUfd³�h�hUWNr5WNlelmajvmp»lqceaj�U]^`g]gcyp�r�fHh o ]gcm]^fjh

� �
cH( ¼
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Y �>%=OC¬(% ;K^���¢K¡0^5®�¢
³�RUWNvmW � ]^l-ceRUW � fj_sveajhHc�h;_UV���WNv ½

�UfHv�a�lmWNr5fjh o ÕËfjv o WNvPler'RUW5VXW�cmRUW*iUve]^hsr�]^isan`�cevm_Uh�r5adce]gfHh�WNvmvefjvPcmWNvmV ³-fj_U` o ]gh;�jfH`g�HW�ceRUW1cmRU]^v o�o WNvm]^�dadcm]^�jW � eye e ½
Ã h�lq_sr'R�r5aHlqW ¸ ceRUW1cmve_UhsrNadcm]^fjh�W5vevmfHv�]blÄlmaj] o cmf&��WXiUve]gV*ajvm]^`gp�¡n¢8�¿U¤5®��'¢��d¤�ajh o ]gc�adÖ#WNr�cel{VXfHlqcm`^p�iURsajlmW1W5vevmfHvel�]gh�a
�UfH_Uve]gWNv,anhsaj`gpklm]^l ½

� `^WNanve`^p ¸ ceRUW»aniUisvmfMajr'R�]blÄi9fncmWNhMcm]ban`^`gp�r5ani�an�U`^WXfn�SiUvmfd�;] o ]^hU�&�M_saj`g]gceancm]^�jW*anh o �M_sajhMcm]gceadce]g�HWX]ghk�´fHvmV*ancm]^fjh�r�fjhUÕ
r�WNvmhs]ghU��h;_UVXW5ve]^rNan`�V1W5cmRUf o lÄajiUiU`^]gW o cmf�cm]^VXW�Õ o W5i9W5h o W5hMc�lq]^VXiU`gW�cmWIlycÄfjv{VXfjveW�r5fjVXiU`^W�t�WN�M_sancm]^fjhsl ½ÄÃ c{]blPcmR;_sl{a
�jWNvmp*_�lqW5�´_U`�cmRsW5fjveW�ce]^rNan`�ajh o isveaHr�cm]br5aj`#cmf;fj`�fj�Dajhsan`^pklq]bl ¸ _�lqW o W5tMceW5hslm]^�jW5`^p»]^h&cmRUW�`^]¶ceW5v'adce_UvmW ½

QSRU]bl-vmWNi�fHvqc-]^lSVXfnce]g�dancmW o �;pXcmRUW{�´fj`^`^fd³�]ghU��fj�slmW5ve�dadce]gfHh 4DW5�jWNh»ceRUfj_U�HR»ceRUWP]^hMcmWNvmi9fj`banhMc"	�&� º�, ¼ �w]blSan�sajh o fjhsW o
adc*[McmWNi�Y ¸ cmRUW o W5�HW5`^fjiUVXW5hMc1]gh�[;cmW5i ��³-fj_U` o �9W�VXfjveW»ve]g�Hfjvefj_sl�]¶��fHhUW�r5fj_U` o �H_sanv'anhMcmWNWXcmRUW�W�tk]blyceW5hsr5W�fn��ajh
]^hHceW5vei�fH`^ajhMc{ ��2��¨��"¯5¢K¤�«�ªw®m¤@�n¨kÌ^©d®�¢Àª�	�³�]¶ceRUfj_kc-V*a�$;]ghs��ajlelq_sV1iUcm]^fjhsl�fjhXcmRsW�]^hkµshU]gcmW{lqWI�H_sW5hsr5W�� � pq � ½ ��ajvmVX]^hU��ajh o� pHW�cmc{±^��²#cmRUWNV*lqWN`g�HWNl¥RsaA�jW�lean] o 4M�[%�%�%6��¤�©0����¨kÉ*¤{ªK°k¤�¤��H¢8��ªÊ¤�«#¯e¤� 7��©*¯e n«sª¿¢À«s¨s n¨��'ÌG	X¡n¢ ��¤�®e¤�«�ªC¢K©���Ìg¤ �'¨k«9¯5ªC¢K n« �&� º�, ¼ �
� 	��� º�, ¼ ��©I�e ��d¤����D°H¢K¯�°�¯e n¢À«9¯5¢K¡j¤��%©nªPªC°;¤�É*¤��'°&k n¢À«sª[����©nª{Ì^¤e©���ª{¢À« �5 dÉ*¤�Ìg N¯'©nÌ �5¤�«:�5¤�� �w¢ÀªC°�ªC°;¤%¤��M©H¯�ªM�5 dÌ¶¨kªC¢K n«
 ���ªK°k¤�¡d¢ ��¤5®m¤5«9¯'¤�¤'§�¨s©nªC¢K n« %�%�%�" ½ ��fncmW�cmRsanc�]gc�]bl�cevm]^�;]^aj`¾cef�r�fHhslqcmve_sr�c�ajh�]ghMceW5vei�fH`^ajhHc�fjhU`^p�r5fjhslqcmv'an]^hUW o cmf
	��
veW5�j_s`^ajvm]gcypM4D]gc,lq_WV»r5WNl¥�´fjv¥cmRU]bl-cmfXlm_Ui�WNvm]^VXi�fMlqWP��WN`g`gÕÊlqRsaji�W o �´_Uh�r�cm]^fjh�lSRsaA�;]ghU��cmRU]bl-vmWN�j_U`banve]gcyp1ajh o lmV*an`^` o ]^lKxyfj]^hMc
r�fHVXisajr�c�lm_UiUi9fjvmcel ¸ r�WNhMcmW5veW o adc�ceRUWÄVXWNlmRUi�fH]ghMc'l,anh o lm]gÇNW o cmf1cmRsW��Aaj`g_sWNl-cmf*�9W�]^hHceW5vei�fH`^ancmW o `^fkr5an`^`^p ¸ cmR�adc�]^l�4

	��� º&, ¼ � ��
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³�RUWNvmW � ��� �PrNanh��9W ¸ �´fjv�W5tUanVXiU`^W ¸ ceRUW*�´_Uh�r�cm]^fjh�fj�Sr5`^aHlml�	 � � ! �1WN�M_saj`wcmf������ D G�� ����� . � G�� a GHI�fd�jWNv{cmRUW»fHi�WNh]^hHceW5ve�dan`'I � +. , +. D anh o �*fj_kc'lq] o W ½ QSRUW��´_Uh�r�cm]^fjh � ��� �-]bl�9®m¤'¯�¢8�5¤5Ì1	�«# dª,©d«#©dÌ1	dª¿¢K¯{adcPcmRUW�W5h o i9fj]^hMcel�fn�¾]gcel�lm_UiUi9fjvmc ¸anh o ]gh�a»lqWNhslmW ¸ cmRUW1an�9fd�jW�]^hHceW5vei�fH`^ajhMc�]^l�«9 nªS¨k«s¢ �� d®�É1Ì1	&®m¤@�n¨kÌ^©d®��9W�cy³-W5W5h�VXWIlqRUi9fj]^hMcel ¸ ajh o ceRM_�l�iUveWNlmW5hMc'l�`g]gcqce`gW
]^hHceW5veWNlqc ½ � Rsadcw]bl
veWNaj`g`^p�hUWNW o W o�¸ ]gh1fj_sv�_sh o W5v'lqceanh o ]ghs��fn��cmRUW{É* N¡n¢ £¥¤'¡�¤'§5¨s©dª¿¢K d«�aniUisvmfMajr'R ¸ ]blS©n«9©nÌ1	dªC¢K¯5¢Àª�	¥]^h��9fnceR
º�ajh o%¼'¸ adc,WIajr'R&V1WIlqRsi�fH]ghMc ¸ ³�]¶ceR&cmRUW�a oUo ]gcm]^fjhsaj`�r�fHhslyceveaj]ghMcScmR�adc�cmRsW�r�fHvmveWNlmi�fHh o ]^hU�XQ
aAp;`^fjvSW�tkisajhslq]^fjh�l�a o VX]gc
v'a o ]^]�fj�År�fHhM�HW5ve�jWNhsr�W�_Uhs]¶�´fHvmVX`^p1`banve�jWNv¾ceRsanh o ]gVXW5h�lq]^fjhsl¥veW5`badcmW o cmf�cmRUWPµshU]gcmW5Õ o ]¶Ö#W5veW5hsr5W�VXfj`^WNr5_U`^W ½�k�oUo ]gcm]^fjhsaj`g`^p ¸
a��nÌ^ I�e©dÌ ¸ veancmRUWNvScmRsajh�Ì^ N¯'©dÌ ¸ W�tk]blyceW5hsr5WÄvmWIlq_U`gc,³-fj_U` o �9W�iUveW��´WNveaj�U`gW ½

�  	���.%���"! ���
���
�"!·�,��� ����� 	
������	�� ��	$#�������%¥�Ä�D�����
Q�a�$;]ghs��hUfd³�lmfjVXW o ]blyc'anhsr5W�³�]gcmR�µshU]gcmW5Õ o ]gÖ#W5veW5hsr5W1ler'RUW5VXWIl ¸ ajh o r5fjhslm] o W5ve]ghU��µsv'lycÄvmWIan`gÕ¿�daj`g_UW o �´_Uhsr�cm]^fjhsl{fj��cmRsW
lm]ghU�H`gW�veWNaj`,�danve]^aj�U`^W�º ¸ ³-W�r�fHhslq] o WNv*cmRUW��´fj`^`gfd³�]^hU���M_UWNlqcm]^fjh�l 4��H]g�HW5h ajh ajvm�s]¶ceveajvmp�]^hkµshs]¶ceW�lmWN�M_UW5h�r�W�fn��veWNaj`
h;_UV��9W5v'l � � p � Á � �'& � � p �B! Â�¸ ajh o a»veWNaj`
lqcmve]^r�cm`^p&i9fHlm]gcm]^�jW�h;_UV���WNv)( ¸ anVXfjhs��an`^`ÅceRUW�lmVXf;fncmR�]ghMcmWNvmi9fj`banhMc'l��� º'��leadce]^lq�´p;]ghs��4

� � �*& �5�&� � � ��� p Á¿�n� Â
W�tk]blyc'l¥cmRUWNvmW{anh;pXcmRsanc-]blSanhsaj`gpMce]^r�fd�jW5v¥cmRsWPveWNaj`�`^]ghsW,+ Ã �
pjWNl ¸ anveW,ceRUW5veW{ajh;pXlm_sr'R�cmRsanc¥ceRUWPv'a o ]g_sl-fj�
r�fHhM�HW5ve�jWNhsr�W
fn�¥cmRUW*lmW5ve]gWIl{W�tkiUveWNlelq]^hU� ��� º��,`gfkrNan`^`gp�]blÄ_UhU]g�´fjveVX`gp��HvmWIadceW5vPcmRsajh�ceRUW*lqi9WNr5]¶µsW o r5fjhslqceajhMc,(-+ �Dtk]blyc'l{cmRUWNvmW*ajhMp
cmR�adc,]blSW5hMcm]^vmW*ÁK] ½ W ½ ceRUW�leanVXWÄ³�]¶ceR*( ]ghkµ�hU]¶ceW Â +
QSRU]bl�veW5i9fjvmc�iUvefd�;] o WNl,a�r�fjh�lycevm_sr�cm]^�jW�isvmf;fn�DceRsadc�an`^`�ceRUvmWNW�aj��fd�HW��M_UWNlqcm]^fjhslPa o VX]gcPi9fHlm]¶ce]g�HW�ajhslq³-W5v'l�veW5�Manv o Õ

`^WNlel{cmRUW»lmWN�M_UWNhsr�W � � p � ¸ anh o cmRsW»lqW5cÄfj�¥ceRUW»r�fHvmveWNlmi9fjh o ]^hU�&]ghMceW5vei�fH`^ajhHc'l{]^l�_shsr�fH_UhMcean�s`gW ½ �U_UvmcmRUWNvmVXfHvmW ¸ ]¶�-cmRsWlmWN�M_UW5h�r�W�� � p � ]^l¥�9fj_Uh o W o�¸ WNhHce]gveW�]^hMcmWNvmi9fj`banhMcel ��� º'�wr5ajh��9W{r5fjhslqcmve_sr�cmW o cmfXlmancm]bly�´pX_UhU]g�´fjveVX`gp1ceRUW�lmajV1WP��fH_Uh o�¸anh o lm_sr'R&cmRsanc,an`^`�cmRUWN]gv o W5ve]g�dadce]g�HWNl�ajvmW{_UhU]g�´fjveVX`gp���fH_Uh o W o fd�HW5v-cmRUW�veWNaj`�`g]^hUW ½

QSRUW-iUvefji9fHlmW o iUvef;fn�Kl�anveW¥r5fjhslqcmve_sr�ce]g�HW�]^h�ceRUW�lqWNhslqW¥cmR�adc�cmRUWNp�iUvmfd�;] o W¾�´fHvmV�_U`bajlÅcmRsancDrNanh��9WS_slmW o cef{rNan`br�_U`badceW
i9fHlelq]^�U`^W�]^hMcmW5vei9fj`banhMcelPh;_UVXW5ve]^rNan`^`gp%�j]^�jWNh�ceRUW1lmWN�M_UWNhsr�W
� � p � ½ QSRsW1r5fjhslqcmve_sr�ce]gfHh�]bl o W�µshUW o �;p�4PW5]gcmRUWNvXÁ*S-T Â fHvÁU[jY Â �´fHv�a%��fH_Uh o W o lqWI�M_UW5hsr5W � Áy�I�H� Â Õ�Áy�N� S Â �´fjv�a%�HW5hUWNveaj`¾lqWI�M_UW5hsr5W � Áy�I�0[ Â Õ�Áy�j�yT Â Õ'Áq�I�k� Â ]^h�r5aHlqW1cmRsW o W5ve]^�Aancm]^�jWIl
_Ui�cmf�a%lmi�WIr�]gµsW o fHv o WNv".�V�_slqc�an`blmf��9W»]^hHceW5vei�fH`^ancmW o�½ ��]ghsaj`g`^p�ceRUW»r�fHhslqcmve_sr�ce]gfHh�]bl�W�t;ceW5h o W o cmf&cmRUW�r5ajlmWXfn�Sa

# !�r #,"
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o fH_U�U`^pHÕË]^h o W�tkW o lmWN�M_UWNhsr�W�� � pq � cmf*iUvefd�;] o WÄ]^hMcmW5vei9fj`banhMcelSceRsadc�ajvmW�WNhMcm]^vmWÄ]^h�º�ÁKanc�an`^`�µUtkW o cm]^VXW ¼yÂ ajh o ]gh ¼ ÁKancan`^`#µUtkW o aj�slmr5]^lelea�º Â � ]^h&cmRU]bl,r5aHlqW{ceRUW�r�fHhslycevm_�r�cm]^fjh�]^l,�j]^�jW5h��;p�Áy�A�j� Â�½
[;fHV1WSfj�scmRsWNlmW�vmWIlq_U`gcelwr5fj_U` o _Uh o fH_U�kcmW o `^p��9W�iUvmfd�HW o V1fHvmW o ]^veWNr�ce`gp��Mp�aniUiU`^]br5adce]gfHh�fj�/$;hUfd³�h�cmRUWNfjveW5V*lDfn�9cmRsW

cmRsW5fjvep1fn�#�´_Uhsr�cm]^fjhsaj`9ajiUiUvefAt;]^V*adce]gfHh � ]^h»isanvmcm]br�_s`^ajvwcmRUWP��fH_Uh o ]^hUWIlml�vmWIlq_U`gc�fj�9ceRUW�hsW�t;c-lmWNr�cm]^fjh ¸ lqWNWPlm_U�slmWN�M_UW5hMce`gp ½
��W�iU_U�U`^]br�]^Ç5W�fH_Uv,iUvef;fn�D��WIr5an_�lqW�]gc�]bl,lq]^VXiU`^W�anh o r5fjhslqcmve_sr�ce]g�HW�anh o ]gc�veW5`^]gWIl�fjhU`^p�fHh�W5`^W5VXW5hMc'anvep»hUfnce]gfHhsl ¸ iUve]ghUÕ
r�]^isaj`g`^p»ceRUW�lq_sV1V*aj�U]g`^]gcyp�fn�wan��lqfH`g_kceW5`^p�r5fjh;�jWNvm�HW5hMc-lmW5ve]gWIl ¸ anh o r5ajh�ceR;_sl,�9W�_Uh o WNvelqcmf;f o�¸ ajh o i�fMlmlm]^�U`gp�VXf o ]¶µsW o
cmf*a o xy_slqc�cmf»lm`g]^�jRMcm`^p o ]gÖ#W5veW5hMc,lq]gcm_sancm]^fjhsl ¸ �;p�a1`banve�jWÄr�fjVXV�_UhU]gcyp»fn�DiUv'ajr�ce]¶ce]gfHhUW5v'l-fn��hM_sV1WNvm]br5aj`�anhsaj`gpklm]^l ½

QSRUW*veW5i9fjvmc�]^l�fjve�Hanhs]gÇNW o ajlÄ�´fH`g`^fd³,l54�]^h�[;WNr�cm]^fjh�� ¸ ³-W*iUvmfd�HW1cmRsanc�anh;p�lmWN�M_UWNhsr�W»rNanh��9W»��fH_Uh o W o �Mp�cmRsW
lmWN�M_UW5h�r�W,fj��cmRUW{�dan`^_UWNl-adc�]^hMcmWN�jW5vSan��lmr5]^lelmaHlwfn�ÅlmfjVXW,WNhMcm]^vmW��´_Uhsr�ce]gfHh � ]gh&[;WNr�cm]^fjh»Y�³¥WPiUvmfd�HW�fj_Uv¥V*an]^h»]ghMceW5vei�fH`^anÕ
cm]^fjh�vmWIlq_s`¶c�r�fHhsr�WNvmhU]^hU����fH_Uh o W o lmWN�M_UW5h�r�WNl ¸ anh o ³¥WP�jWNhUW5v'an`^]gÇNW,cef1ajh�anve�U]gcmv'anvep1lmWN�M_UWNhsr�W � cmRUWNh ¸ ]gh�[;WNr�cm]^fjh%��³-W
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Q +
p4365

�A 365 X � p N Q p
: #8% A p f A º A X�� � ÁKYjY Â
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� � � � � 
 � # �

�
� � � Á`[j� Â

³�RUWNvmW{cmRsWÄ�´_Uhsr�ce]gfHh � # ]^lS�H]g�HW5h&�Mp 4
� # � º'� � G a�� 	�� � . ��ºG a'� � � � D � � º��UI Á`[nY Â

]^h&³�Rs]^r'R � ]bl�aXlqV*an`^` ¸ lycevm]br�ce`gpMÕËi�fMlq]gcm]^�jW ¸ �´vmWNW{i�anv'anVXW�ceW5v ½ QSRs]^l-�´_Uh�r�cm]^fjh%]bl�W5hMce]gveW ¸ lm_sr'R�cmRsanc� � � �*& �5� # � � � �:� p
� º � !�� & � � G �o� # � º�� � G Á`[H� Â

anh o RsajlP�9fj_Uh o W o�o W5ve]g�dadce]g�HWNl � RUW5hsr5W ¸ ]gc{VXW5W5celÄan`^`
cmRUW1vmWI�M_U]gveW5VXWNhHc'l ½ QSRUWXlqW5c � � �Z�-]bl�cmR;_slÄa�lmW�c{fn�¥lmfj`^_kcm]^fjh�l
cmf1ceRUW�r�fjh�lq] o W5veW o ]ghMceW5vei�fH`^ancm]^fjh�isvmfH�U`gWNV ½�Ã c�veW5V*an]^hsl¥cmfXiUvefd�jW�cmRsanc�]¶c�]blS_Uhsr�fH_UhMceaj�U`gW ½ [;]gh�r�W{cmRUW�lmW�c�� ]^lS]gcelmW5`g�
_Uhsr5fj_UhMc'an�U`^W ¸ ]¶c�lm_WV»r�WNl��´fjv¥cmRs]^l�cmf�WNlqcean�s`g]blqR»cmRsanc¥ceRUWPajiUiU`^]^rNadcm]^fjh

�
]^l¥]ghnxyWNr�ce]g�HW ½ �sfjv¾ceRU]bl-r5fjhslm] o W5v�cy³¥f o ]^lqcm]^hsr�c

W5`^W5VXWNhHc'l � anh o�� fj� � ¸ anh o cmRsW o ]¶Ö#W5veW5hsr5W � � � � � � � � � � � ½ QSRUWÄ�´_Uhsr�cm]^fjh � � º'��R�ajl-cmRsWÄ�´fj`^`gfd³�]^hU���´fjveVE4� � º'� � . � º'� � � º'� � � º'� Á`[j� Â
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. � º�� � � G a'� 	�� � . ��ºG a��
� � º'� � � � � � � º'� � � � º'��
� � º'� � 	�� � � � º'� a � � º'��

Á`[ S Â

QSRUW1�´_Uhsr�cm]^fjh�. � º'�,]blÄ_UhU]g�´fjveVX`gp�lqcmve]br�cm`^p�i9fHlm]¶ce]g�HW ½�! W�c�� � � �,anh o � � � �,�9WXcmRsWXlmW�c'lÄfn�-Ç5W5vefHl{fj��cmRsWX�´_Uhsr�ce]gfHhsl �
anh o � veWNlmi9WNr�ce]g�HW5`^p ½ ! W�c�_slÄlmRUfd³}cmR�adcÄcmRUWIlqWXlmW�cel�ajvmW1r�fH_UhMcean�s`gW ½ |�WIr5an`^`�cmRsancÄcmRUWXÇ5WNvmfMl�fj�¥a&hUfjhsÇ5W5vef�ajhsan`^pMcm]br
�´_Uhsr�cm]^fjh�anveW1r5fj_UhMc'an�U`^W ¸ ³�Rs]^r'R�vmW o _sr5WNlPcmRUW*�M_UWIlyce]gfHh�cef�iUvefd�;]ghs��ceRsadc � � º���anh o � � º��PanveW�hsfnc�] o W5hMcm]br5aj`g`^p�Ç5WNvmf ½
Æ _kc ¸ � � º'� � F ] o W5hMcm]br5aj`g`^p»]gÖd4

� º ��! � �
� º'� � � � º'�� � � � Á`[0T Â

�´fjv*lmfjVXW&]ghMcmWN�jWNv ��¸ r�fHhslqceanhMcX�;p�r�fHhHce]gh;_U]gcyp ½"Æ _kc»lq]^hsr�W&ceRUW&�´_Uhsr�ce]gfHhsl � � º'��ajh o	� � º���]ghMcmWNvmi9fj`badceW&cmRUW�leanVXW
lmWN�M_UW5h�r�W � � p � ¸ ]¶c1�´fj`^`gfd³,l�cmRsanc � � F ¸ ]^VXiU`^pM]^hU��cmRsanc � � ��¸ ³�Rs]^r'R"r�fjh \s]^r�cel�³�]¶ceR�ceRUW�R;p;i�fjcmRUWIlq]bl ½�� W5hsr5W
� � º��-]bl,hsfncP] o WNhHce]^rNan`^`gp&Ç5WNvmf ¸ ajh o � � � �¥]bl�r�fH_UhMceaj�U`gW ½ � fjhsr5W5vehU]^hU�
� � � � ¸ a»lq]^VX]g`banvPvmWIajlmfjh%RUfH` o l ½ QSRUW�r�fjh o ]¶ce]gfHh
� � º�� ��F Rsfj` o lS] o W5hMcm]br5aj`g`^p»]gÖ

� º ��! � �
� º'� a � � º'�� � � � a � � Á`[0[ Â

�´fjv,lmfjVXWÄ]^hHceW5�HW5v �#¸ r5fjhslqceajhHc��;p�r5fjhMcm]^h;_U]¶cyp ½"! W5cqcm]^hU�Xº � � Á � �*& Â ]^h�ceRUW�an�9fd�jWÄWN�M_sancm]^fjh&�j]^�jWIl4
� � � & � � � � � � � � � � � � p � � � a � � Áq�N�j� Â

anh o r5fjhslmWN�M_UWNhHce`gp
� � �*& �K� p � � � � � p �)� � G�� � Áq�N�U� Â

³�RU]br'R�r�fHhW\s]br�c'l,³�]gcmR�ceRUW�R;p;i9fncmRsWNlm]^lPajr5r5fjv o ]^hU�*³�RU]br'R�cmRUW1lqWI�M_UW5hsr5W � � p � ]^lPhUfjc{r�fHhslqceanhMc ½�� WNhsr�W � � º'�S]^lPhUfjc] o W5hMcm]br5aj`g`^p»ÇNW5vef ¸ anh o � � � ��]^l�r5fj_UhMc'an�U`^W ½
��]gh�an`^`gp ¸ cmRUW�lmW�c,fj�
Ç5WNvmfMl-fn��cmRUWÄ�´_Uh�r�cm]^fjh � � º�� ¸� � � � � � � � ���
� � � � Áq�N�H� Â

]blPr5fj_UhMceaj�U`^W � RUW5hsr5W � � � � � � � � � � �S]bl,hUfHhUÇ5WNvmf ¸ anh o cmRU]blPiUvmfd�HWNl-ceRsadcPcmRUWXaniUis`g]br5ancm]^fjh � ]^lP]^h o W5W o ]^hdxyWNr�cm]^�jW ½QSRUW�lmW�c�fn�D]^hHceW5vei�fH`^ajhMcel
�
� �Z�¾]^lSceRUW5veW��´fHvmW{_Uhsr5fj_UhMc'an�U`^W ½
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� � Ó�Ó� � QSRUWXW�tk]^lqcmWNhsr�WXfj�-lm_sr'R�isaj]gv'l{fn�¥�´_Uhsr�ce]gfHhsl@� � � º��%, � � º�����]^lÄanh�]^V1VXW o ]^ancmW*r�fHhslmWN�M_UW5h�r�W1fn�-QSRsW5fjveW5V
� ½ � ¸ lm]^hsr�WXa�i9fHlelm]g�U`^WXr'RUfj]br�W�]^lÄ�H]g�HW5h��;p � � º�� � � L � º�� ¸ � � º'� �ha L � º'� ½Kk �ÀcmW5v o W�µshU]^hU�&cmRsWXlmWN�M_UWNhsr�W � � p � aHl]^h o ]br5adceW o�¸ ]¶c��´fH`g`^fd³,l¥cmRsanc�4

� � ��& � � G 7 � p 7 G Áq�N�0T Â
anh o cmRUW»W5tk]^lqcmWNhsr�W»fj��_Uhsr�fH_UhMceaj�U`gp�V*anh;p��´_shsr�ce]gfHhsl � � º'�{RsaA�;]ghU�%ceRUW o WNlm]gveW o iUvefji9W5vmcm]^WNl�veWNlm_U`gcel o ]gveWNr�cm`^p��´vefjV
anisiU`gp;]^hU� � fHvmfH`g`banvep�Y ½ � ½ ��]gh�an`^`gp ¸ cef o ]blyce]gh�r�c��´_shsr�ce]gfHhsl � � º'��r�fHvmveWNlmi�fHh o�o ]^lqcm]^hsr�c�]^hHceW5vei�fH`^ajhMcel ��� º��{lm]ghsr5W*cmRsW
�´_Uhsr�cm]^fjhsl � anh o � �9W5]^hU��WNhHce]gveWPÁ´cmR;_slDanh�an`^pHce]^r Â ajh o�o ]blyce]gh�r�c ¸ ceRUW-WN�M_sadce]gfHh � � º�� � � � º'��a o VX]gcelDadc�VXfHlqc�r�fH_UhMceaj�U`gp
V*anh;p�lmfj`^_kcm]^fjh�l ½ QSRUW�lmW�c�fn�D]^hHceW5vei�fH`^ajhMcel �&� º'�¾fj�Dlm_sr'R�cypMi9W�]bl-cmRUWNvmW5�´fjveW{_shsr�fH_UhMcean�s`gW ½
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	�Ï 

����3�*	|� ��©dªÊ¯�°M¢À«���ªK°k¤�¡H¤�®�¢��d©dª¿¢��d¤* ��� n®m¡j¤5® .>E
����� . �>�}� ,L�
�? 
2/�
9 #)F&~ 4�,� *�* *H��- &�;� �J���J�L� � � � º'� � 6+0��72L�
 S4��T4�6q2�9M��,?,)	 � � ! ��� ���3IYW

� � � º�� � � � � ����º � � � � � º'� Áq�N�0[ Â

# !�r #,"



��«�ªË¤5®ËU dÌg©nªC¢K n« ��	1¦-«sª¿¢À®m¤M��¨k«#¯�ª¿¢K d«:� �A�

��Py�"� W
� � �*& �

� � � � � � � � �� � � � � ����� � � , � Q +01�
� � � �	F

� , � 1� � � � � � � G�� p � � � . < � � � � � Áq�j�N� Â

� � Ó�Ó� � �Mp�vmWIr�_UvevmWNhsr�W{fjh�. ½
�UfHv . � G ¸ � + � º'� � � � ����º � � � º�� � ]gh o W5W o ³¥W»R�aA�jW ¸ � � � &h4 � + � � � � F anh o � �+ � � � � � 	�� � � � � � � � � a� � ��� � � �� � � � �)� � G�� p � � � � � � ½
�,fd³ ¸ aHlmlm_UVXWXÁy�j�I� Â ]blScmve_UWÄ_Ui&cmf*lmfjVXWÄfjv o W5v . ¸ anh o r�fHhslq] o WNvScmRUWÄ�´_Uh�r�cm]^fjh � � i + � º�� ½ [;]^hsr5W 4

� � i + � º�� � � � � ��º � � � º'� Áq�j�j� Â

! WN]g�shU]gÇH¹ lSve_U`^W�p;]gWN` o l-ceRUWÄ�´fj`^`^fd³�]ghU� ¸ �´fjv�ajhMp*i9fHlm]gcm]^�jWÄ]ghMceW5�jWNv A 4
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³�RU]br'R&rNanh%�9W�lq]^VXiU`g]gµsW o _�lq]^hU�1cmRUW�veWNr5_UvevmWNhsr�W{R;pMi9fnceRUWNlm]bl�ajr5r5fjv o ]^hU��³�RU]br'RC4
� � �*&C, � �P7 . � G � � , �

1
�
� � � �	F Áq�j�N� Â

Q
³¥fXr5aHlqWIl�anveWPW5tkajVX]ghUW o 4

�Nlqc,r5aHlqW54 A 7 . ½ k `^`;cmRsW¥ceW5veV*lD]gh%Áy�H�I� Â r�fHvmveWNlmi�fHh o ]^hU�,cef ��7 A � G 7 . � GSanveW-WN�M_san`Mcef{�P��WIr5aj_slqW � , �
1

� � � � ��F ½QSRUW�`bajlqcScmW5veV r5fjvevmWIlqi9fjh o l�cef � � A � ]gc,]^l-ceRUW5veW��´fHvmWÄV�_s`¶ce]giU`^]^W o �;p ��� ��� ���	F ½ � fHhslqWI�M_UW5hMcm`^p 4
�bA 7 . � � , ? 1� i + � � � � F Áq�j�5Y Â

�dh o rNajlmW 4 A � . a G ½ ���H_�adcm]^fjh�Áy�H�I� Â ³�ve]gcmWNl 4

� , � i +81� i + � � � � F�a 9 �� i +� �� �. a G
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�¾�M_sancm]^fjhsl{Áy�H�5Y Â anh o Áy�j�A� Â anveW,WN�M_U]^�dan`^W5hMc�cef�ceRUWPlqceancmW5VXWNhHcSfn��ceRUW{`gWNV1V*a�adcSfjv o W5v . a G ¸ ³�RU]^r'R&r�fHV1is`gW5cmWNl�cmRsW
iUvef;fn�
�;p»veWNr5_UvevmWNhsr�W{fjh . ½
QSRUW�an�9fd�jW{`^W5VXV*aX³�]g`^`�hUfd³4lmW5ve�jW{cef1isvmfd�HW�ceRUWÄ�´fj`^`gfd³�]^hU�
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��W�RsaA�HW�cefXiUvmfd�HW�ceRsadc�u � .��¥]^l-cevm_UW ¸ anh o ³-WÄiUvmfkr5W5W o �;p»veWNr�_svmveW5hsr5WPfHh�. ½
�UfHv . � F ¸ u,ÁK� Â ]^lScevm_sW{�;p��M]^vmcm_UWÄfn�DQSRUW5fHvmWNV/Y ½ � ½
�UfHv . ! G ¸ ajlelq_UVXW&cmR�adc�u � A �1]^l*cmve_UW%�´fjv A � F ,'G0,�1 1H1H, . � G�anh o"o W5hUfjcmW��;p � � Q + � º'��ajh;p�isanvmcm]br�_s`^ajv]^hHceW5vei�fH`^ajhMc�leadce]^lq�´p;]ghs�%Áq�j�-S Â �´fjv A � . � G ½ ! W5c�4
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W�tUr5WNlelq]^�jWN`gp�`banve�jW*�daj`g_UW�fn��Í ¸ ceRUW�W5t;i9fjhsW5hMcm]ban`w�KaHr�cefjv�lmW5WNV*lÄcmf�WN`g]^VX]gh�adcmW&an`^`¾i9fHlelq]^�U`^W�lqis_Uvm]^fj_�l�fHler�]^`g`badce]gfHhsl�]^h
�

�
� º'� ¸ �U_kcS��fjcmR�]^hMcmWNvmi9fj`banhMcel¥hUWIanve`gp*r�fHh;�jW5ve�jW,cmf�cmRUWÄlq_si�WNvqÕË]gVXi9fHlm]¶ce]gfHh»fn��a�lmWN�M_UWNhsr�WPfn�Å]blqfH`^ancmW o i�WIa�$kl ¸ ³�Rs]^r'R ¸
]^h�a�lmW5h�lqW ¸ ]blSlqfHV1WN³�Rsadc-r�fjhMcevea o ]^r�cmfHvmp1³�]¶ceR»ceRUW�hUfjcm]^fjh�fn�Åanh�W5hMcm]^vmW��´_Uhsr�cm]^fjh ¸ ajh o r�fHhslmWN�M_UW5hMce`gp ¸ ceRUW o W5ve]g�dadce]g�HW
�9WNr�fHVXWNlw`banve�jWS]^hXcmRUW,hsW5]^�jR;��fHvmRsfMf o fn�#cmRsW�]ghMcmWNvmi9fj`badce]gfHhXi�fH]ghMcel ½ �Ufjv¥aÄiUveaHr�ce]^rNan`U]^hMcmW5vei9fj`badcm]^fjh ¸ anh*]^hMcmW5veVXW o ]badceW
�dan`^_UWÄfn�¾Í%]bl�fjikce]gV*aj` � �´fHv�W�tUanVXiU`^W ¸ �9fnceR&]^hMcmWNvmi9fj`banhMcel�ajvmW{�jWNvmp��yveW5�H_U`^ajv��,�´fHv�Í � G ½
�N[�� � aJe3l _�� eBh � ��e�dDn�
U_Oh5d
��W¥VXfnce]g�dancmW o fj_Uv�]^hHceW5veWNlqcÅ�´fHv��qveW5�j_s`^ajv��w]ghMceW5vei�fH`^ajhHc'l�fj�s]ghUµshU]gcmW�lqWI�M_UW5hsr5WNl ¸ �MpÄceRUW-hUWNr5WNlelq]gcyp{cmfPr5fjhslqcmve_sr�c�a��´_Uhsr�Õ
cm]^fjh 	�&� º�, ¼ �wcmRsanc�r�fH]ghsr5] o WNl�adcSceRUW��jve] o i�fH]ghMcelSfj��a1veW5�j_s`^ajv-VXWIlqR&³�]¶ceR&cmRUW o ancea1iUvef o _sr�W o �;p�a�ce]gVXW�ÕË]^hHceW5�Hveancm]^fjh
ler'RUW5VXW ½ QSRU]bl¥�´_Uhsr�cm]^fjh&]^lS_slmW o ]gh�cmRsW���f o ]¶µsW o �¾�M_sancm]^fjh k iUisvmfMajr'R*cef�] o W5hMce]¶�´p*ceRUW�r�f;WJV»r5]gWNhHc'l � � fn�¥Á¿�k� Â ajh o
ÁC�H� Â�½*Ã �¥ceRUWX�´_Uhsr�cm]^fjh 	��� º�, ¼ �Pr5ajh��9W»r�fHhslycevm_�r�cmW o WNhMcm]^vmW*]^h�º�anh o�¼'¸ ³-WXhUfnceWXcmRsanc�cmRUW*W5tk]^lqcmWNhsr�W ¸ _UhU]br�]gcyp�ajh o
W�tUaHr�c�vmWN�j_U`banve]gcyp*fn��a��´_Uh�r�cm]^fjh � � º&, ¼ �¥lmfj`^_kcm]^fjh&fn��ÁC�H� Â ]blS`gWIlml,r5`gWIanv ½

Q
f�r�fjh�r�`^_ o W ¸ cmRsW�vmWIlq_s`¶c'l*]gh ceRU]bl*vmWNi�fHvqc»`^WNa o _sl*cef�veaj]^lmW�a�hM_sV��9W5v»fj�Ä]^hMcmWNvmWIlyce]ghU��veW5`badceW o ]ghMceW5vei�fH`^ancm]^fjh
iUvefj�U`^W5V*l ¸ VXfHlqcm`^p�fj�ScmRUWNfjveW�cm]br5aj`w]ghMceW5veWNlqc ¸ ³�RUfHlmW»lqfH`g_Ucm]^fjhsl�ajvmW*hUfjc�$;hUfd³�h��Mp�_sl ¸ ]^h�isanvmcm]br�_s`^ajvÄcmRUW*�´fH`g`^fd³�]^hU�
�M_UWNlqcm]^fjh�l 4

� � RUW5h fjhUW�]ghMceW5vei�fH`^ancmWNl&a�£�«s¢ÀªÊ¤�lmW�c&fn� o adcea ¸ i9fj`^pMhsfjVX]^aj`�]^hMcmW5vei9fj`badcm]^fjh4_slq_�an`^`gp WNaHlq]^`^p�i9W5veVX]¶c'l�cef�V*adc'r'R�´_Uhsr�ce]gfHh4�dan`^_UWIl&aHl&³¥WN`g`�ajl o WNvm]^�dadcm]^�jWIl�Á ! aj�jv'anhU�HW�fjv � WNvmVX]gcmW�]ghMceW5vei�fH`^ancm]^fjh Â�¸ anh o _UhU]b�M_UW5hsWNlel�fj��cmRsW
]ghMcmWNvmi9fj`banhMc�]bl-fn�ÀceW5h»ceRUWÄr�fjh�lqWI�H_sW5hsr5W,fn�Å]^VXi�fMlq]^hU�1anh�a oUo ]gcm]^fjhsaj`�`^WNaHlycmÕ o WN�jveW5W5ÕCcyp;i9W,r�fjh o ]¶ce]gfHh ½DÃ h»ceRUW{rNajlmW
fn�
ajh�¢À«I£¾«s¢ÀªÊ¤{ÁKr5fj_UhMceaj�U`^W Â lqW5c-fj� o ancea ¸ ajh o W5hMcm]^vmW{]^hHceW5vei�fH`^ajhMcel ¸ ³�Rs]^r'R�cyp;i�W{fn�Dr�fjh o ]¶ce]gfHh&r5fj_U` o �H_sanv'anhMceW5W
_UhU]b�H_sW5hUWIlmlX]^h a�lqWNhslq]^�U`^W�³-aAp + Á ��]ghU]^V*an` 6 � � 6 + � ��fnc�ajiUiU`^]^rNan�U`^W&cmf�a�lmWN�M_UW5h�r�W%³�]¶ceR _Uh;��fH_Uh o W o
�Aajvm]badce]gfHhsl
	 Â

� �U_UvmcmRsW5veV1fHvmW ¸ _Uh o W5v¾ceRUW,R;p;i�fjcmRUWIlq]blwfj�#aÄ�9fj_Uh o W o lmWN�M_UWNhsr�W � � p � ¸ fHv�aÄ³-WNa�$HW5vwfHhUW ¸ r5anhXfHhUW o W�µ�hUW ¸ i�fMlmlm]^�U`gp] o WNhMcm]g�´p�W�tkiU`^]br�]gcm`^p1ajh1WNhMcm]^vmW�]^hMcmW5vei9fj`banhMc¾³�]¶ceR*`gWIajlqc¾hUfjveV �1lm_UikÕËhUfHvmV fHv�anhsfncmRsW5vwhUfHvmV ��fn�9cmRUW o W5ve]g�dadce]g�HW
� � +

� � anh*fHhUW o W5µshUW�a��yRU]^�jRUÕC�´veWN�M_UWNhsr�p�µs`gcmW5v���cmRsanc¥anisiU`g]^W o cmf�aR$;hUfd³�h*WNhMcm]^vmW,]^hMcmWNvmi9fj`banhMc�³-fj_U` o iUvef o _sr�WPanhUfjcmRUWNvW5hMcm]^vmWÄ]^hMcmW5vei9fj`banhMc ¸ `^WNlel�fHler�]^`g`badcefjvepX]gh�lmfjVXW�lqWNhslqW +
� � fj_U` o cmRUW�i�lqWN_ o fnÕ¿cm]^VXWÄ]ghMcmWN�jv'adce]gfHh�fn�
cmRUW�RsWNadc,WI�M_sadce]gfHh

� X � �y� º'� � eye , �&� º�, F � � �
�
� º�� Áq�5YH� Â

³�]¶ceR �y� º'� �	F �´fHv�º �*&�ajh o� ��fjcmRUWNvm³�]blqW*ÁKW ½ � ½ �y� º�� � � � � � . ��º Â�¸ lmW5ve�jWÄlq_�r'R&is_Uvmi9fHlmW +
� �UfHv,a�VXfHhUfncefjhUW�lmWN�M_UW5h�r�W�� � p � ¸ W�tk]^lqcel-ceRUW5veW�an`^³SaAp;l-aXVXfjhUfjcmfHhUWP]^hMcmWNvmi9fj`banhMcScmRsanc,]^lSWNhMcm]^vmW +
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� � fjhsr5W5vehU]^hU� � WNvmVX]gcm]banh�]^hMcmW5vei9fj`badcm]^fjh ¸ ]g�,��fH_Uh o l�anveW�$;hUfd³�h�fjh�ceRUW�lmWN�M_UWNhsr�W�ajh o cmRsW»µsv'lyc).�lmWN�M_UW5h�r�WNl�fn�o ]g�;] o W o�o ]gÖ9WNvmWNhsr�WIl ¸ r5anh�W5hMce]gveWX]ghMcmWNvmi9fj`banhMc'l ��� º��,��W»r5fjhslqcmve_sr�cmW o lmf�ceRsadc ��� º�� , � � � º'� ,�1H1 1 � , � 1 � º'�{a o VX]gc
_UhU]g�´fjveV/��fH_Uh o l,fd�jW5v¥cmRsW�vmWIan`�`^]ghUW�]^h%vmWN`^ancm]^fjh�³�]¶ceR�ceRUWNlmWR$;hUfd³�h&��fH_Uh o lSveWNlmi�WIr�ce]g�HW5`^p +

� � fj_U` o cmRUW�]ghMcmWNvmi9fj`banhMc'l�r�fjh�lycevm_sr�cmW o ]^h�cmRU]bl�veW5i9fjvmc ¸ fjv��danve]banhMcel ¸ �9W»_slmW o ]gh�a%isveaHr�cm]br5aj`¾r�fHhHceW�t;c�cmf%�´fHvmV alqi9WNr5]^aj`��sajlm]^lSfj��lmfjVXWÄ�dan`^_UWÄ�´fjvSceRUWÄhM_sV1WNvm]br5aj`�lqfH`g_Ucm]^fjh&fn�wa1u ½ ��½ � ½ +

� � ��.%�5�5� #�	�������0
±^��²�| ½ � ½ ��anveVX]ghU��anh o»Æ{½��U½;� pHW�cmc ½ QSRUWPVXf o ]¶µsW o WI�H_�adcm]^fjh»ajiUiUvefHaHr'RXcmf�ceRUWPlqceaj�U]^`g]gcyp*anh o aHr5r5_UveaHr�p1anhsaj`gpklm]^l�fn�
µshU]gcmW5Õ o ]gÖ#W5veW5hsr5W�V1W5cmRUf o l ½ �,% Qw nÉ� % �¥°�	0��% ¸ �5Y@4g�A��[ �9� S�[ ¸ �y[ SdY ½

±ç�A² k�½ ! W5v'adc�ajh o | ½ u�W5p;veW�c ½ uwvefjiUve] �5c��Il o ]blqi9W5v'lq]^�jWIlÄW�c o ]blelq]^isadce]g�HWNl o ¹ _UhUW�r�`bajlelqW o W�ler'R��NVXaHl�an_kt o ]¶Ö �5veW5h�r�WNl
i�fH_Uv�`^WNl,lmpklyceT5VXWNlSR;p;i�WNvm�9fj`^]b�H_sWNl-hUfjhs`g]^h��Naj]gveWNl ½ VÅ©���¤'¯�°;¤5®m¯�°k¤{¬^5®m 0�ËU©dª¿¢K©dÌg¤ ¸ �y[ Sn�dÕÊ� 4 �s� �%S-[ ¸ �y[ Sj� ½

± �d²�[;]^hkÕ � R;_Uhs� � R�anhU� ½@k r�ve]gcm]br5an`Uajhsan`^pklq]bl�fn�9cmRUW�VXf o ]gµsW o WI�H_�adcm]^fjh�cmWIr'RUhU]b�M_UW�fn�9³-ajvmVX]^hU��anh o R;pjW�cmc ½ �>%#Q¾ nÉ� %
�¥°I	0��% ¸ Tj� 4^�N� S �#�I�n� ¸ �y[0[j� ½

± Yn² � v ½ | ½ u ½sÆ fHajl ½ ¦-«sª¿¢À®m¤M��¨k«#¯�ª¿¢K d«:� ½ k rNa o WNVX]^rÄuwveWNlel ¸ ��W5³ 	¾fjv $ ¸ �y[H�nY ½

# !�r #,"



��«�ªË¤5®ËU dÌg©nªC¢K n« ��	1¦-«sª¿¢À®m¤M��¨k«#¯�ª¿¢K d«:� �U�

ÁCa Â �

�
� º'�

-2

-1

0

1

2

3

0 2 4 6 8 10

Interpolant u_lambda(x) for lambda = 0.001

Data points
Interpolant

ÁK� Â � # � º'�

-2

-1

0

1

2

3

0 2 4 6 8 10
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��]g�H_UveW�� 4 Æ WNRsaA�;]gfHv�fn�
cmRUW{]^hHceW5vei�fH`^ajhMcel �

�
� º��wfn�-Á*S-T Â ajh o � # � º'�¾fj�¥ÁU[jY Â ]gh�cmRsW{i�anvmcm]br�_U`banvSr5aHlqWPfn�ÅceRUW�lqWI�M_UW5hsr5W� � p � �H]g�HW5h&�Mp�Áy�N�H� Â�� Í � F 1 F F G ¸ �>��F 1 F G ½
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��]g�H_UveWÄ� 4 Æ WNRsaA�;]gfHv�fn�
cmRUW{]^hHceW5vei�fH`^ajhMcel �

�
� º��wfn�-Á*S-T Â ajh o � # � º'�¾fj�¥ÁU[jY Â ]gh�cmRsW{i�anvmcm]br�_U`banvSr5aHlqWPfn�ÅceRUW�lqWI�M_UW5hsr5W� � p � �H]g�HW5h&�Mp�Áy�N�H� Â�� Í � F 1 F G ¸ �<�	F 1 F G ½

# !�r #,"



��«�ªË¤5®ËU dÌg©nªC¢K n« ��	1¦-«sª¿¢À®m¤M��¨k«#¯�ª¿¢K d«:� �j�

ÁCa Â �

�
� º'�

-2

-1

0

1

2

3

0 2 4 6 8 10

Interpolant u_lambda(x) for lambda = 0.1

Data points
Interpolant

ÁK� Â � # � º'�

-2

-1

0

1

2

3

0 2 4 6 8 10

Interpolant u_v(x) for lambda = 0.1

Data points
Interpolant

��]g�H_UveW{�%4 Æ WNRsaA�;]gfHv�fn�
cmRUW{]^hHceW5vei�fH`^ajhMcel �

�
� º��wfn�-Á*S-T Â ajh o � # � º'�¾fj�¥ÁU[jY Â ]gh�cmRsW{i�anvmcm]br�_U`banvSr5aHlqWPfn�ÅceRUW�lqWI�M_UW5hsr5W� � p � �H]g�HW5h&�Mp�Áy�N�H� Â�� Í � F 12G ¸ �<� F 1 F G ½
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��]g�H_UveWPY@4 Æ WNRsaA�;]gfHv�fn�
cmRUW{]^hHceW5vei�fH`^ajhMcel �

�
� º��wfn�-Á*S-T Â ajh o � # � º'�¾fj�¥ÁU[jY Â ]gh�cmRsW{i�anvmcm]br�_U`banvSr5aHlqWPfn�ÅceRUW�lqWI�M_UW5hsr5W� � p � �H]g�HW5h&�Mp�Áy�N�H� Â�� Í � G ¸ �<�	F 1 F G ½
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��]g�H_UveWÄ� 4 Æ WNRsaA�;]gfHv�fn�
cmRUW{]^hHceW5vei�fH`^ajhMcel �

�
� º��wfn�-Á*S-T Â ajh o � # � º'�¾fj�¥ÁU[jY Â ]gh�cmRsW{i�anvmcm]br�_U`banvSr5aHlqWPfn�ÅceRUW�lqWI�M_UW5hsr5W� � p � �H]g�HW5h&�Mp�Áy�N�H� Â�� Í � G F ¸ �>��F 1 F G ½
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��]g�H_UveW{�%4 Æ WNRsaA�;]gfHv�fn�
cmRUW{]^hHceW5vei�fH`^ajhMcel �

�
� º��wfn�-Á*S-T Â ajh o � # � º'�¾fj�¥ÁU[jY Â ]gh�cmRsW{i�anvmcm]br�_U`banvSr5aHlqWPfn�ÅceRUW�lqWI�M_UW5hsr5W� � p � �H]g�HW5h&�Mp�Áy�N�H� Â�� Í � G F0F ¸ �>� F 1 F G ½
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��]g�H_UveWRSW4 Æ WNRsaA�;]gfHv�fn�
cmRUW{]^hHceW5vei�fH`^ajhMcel �

�
� º��wfn�-Á*S-T Â ajh o � # � º'�¾fj�¥ÁU[jY Â ]gh�cmRsW{i�anvmcm]br�_U`banvSr5aHlqWPfn�ÅceRUW�lqWI�M_UW5hsr5W� � p � �H]g�HW5h&�Mp�Áy�N�H� Â�� Í � G F0F F ¸ �<� F 1 F G ½
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�UfHv,r�fHhM�HW5hU]^W5h�r�W ¸ ³-W�r�fj`^`^WNr�c,]^h�cmRU]bl,anisi�WNh o ]gt�cmRsW�vmWIlq_U`gcelSfj�
fH_Uv,lyce_ o p ½
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