
��������� �
	���
���������������������� �"! ���#�%$ � ������� �����&	��('*),+.-
/ ���102� 	��3� ��45�����

687:9<;8=?>A@CB�@
D�EGFIHKJ<;�LA@CBMB�7

D�=G;87NB<OQPMRTSCUWV�X�VZY[XM\C]MR_^&V&X�X&`babU�cd`feCghYi`j^

k�l_m[n_nbmok�p�pbq

rdsutuvxw%y

z|{~}K�W���h�Q�W�M�j�����T�f���I�I�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�Z�h���
�_���5�&�x�����j� �I�I�Z�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�Z�h���
�_���#�?�i���f���I�I�Z�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�Z�h�5�
�_��� �?�¢¡£�¥¤b�#�I�I�Z�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�Z�h���
�_� ¦¨§ �h�Z�I�I�I�Z�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�Z�h�©¦

ª�«8��¬T¬T�®­°¯K�%��¯d�T��±°²b�&�T�"�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�I�I�Z�I�Z�h�Z�I�I�I�Z�h�Z�I�Z�h�Z�Z�h��³

´ µ�¶u·¹¸ v»º · w%w½¼uy:¾A¾Kv

¿½À[¿ Á�ÂÄÃÆÅoÇQÈ

É �f�[Ê[�_ËW�_Ì��ÍÌ~�fË_¡¢��ËC�_ËÎ�i���x�b�¢Ï&�~�Í�~Ê[¤��Í��Ð ÉCÉ �~Ï&�AÐ°Ë É �M�Í��ËC�j¤��Í�~�MÏÑÐWË°� É �¥¡¢�fËCÒf���fËWËC�TÊÆ��Ì~�&���Í�

�



�����������	�
���

������
���������������������������� ��� ����� � � �!��"��	�#�$�%���&�����!��� � � �!����� �'� �!�%"

¿½À�( )+*�,.-0/

1 2'3�4�576'893;:



��� g&V�\��

¿½À�� � Â��&Ç
	 -

����
�� ]b^&R��&V����&V � P&`b\jc��½Y��AY������x`����! #"%$<]&"MX�`Tc�U('#"jgMc�U�)KY
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A ,Ä`MP `�PCB � V�V P_\�B�^�DWR � V1E�PMV�V ^�,WV PM\jU � ]MV ]M\ � V<B&\ � ]M\0$(+<`Tc�g ]M\¥c � `T^<`_\bc°PQY
A ,°V � V `MPGF�H#I ��JK
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M&V�$W\ � ^ e�U&g°P�^&\>Uje�U&g�"_\&]j^CR��&V�abe°V��&\ZY¢]3,WVZYVD<`�P�]QY V � U�WX� e�U�^.B°` � Pb^Y�Z$<X_V�RCPMV � V�R �
,&^�^�$\[�]!]0D!D�D%YÆ\C]j^&R��CV½YÆ\ � g(]¥e�UCgWPKYV,C^jSdX ^&\ X�VMR � cO,°\�D ^C\CD � `j^CV RC,CV&XK$&B_U<X � V�$°\ � ^�)KY
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line 1

\&]b^&R��&V&W ,WV&X0$ � Rbc �
� Rbc � `�P�^�,°V � +_c°R¥SA`M]MR&X�X�+�"MX&`fc(cCV � B_U�c<]b^<`j\bcdB � \¥S ^�,°VeB°`MX�V
]¥UdP � ]�XC`fe�]M\C]j^CR��&V&]��½Y��AY����0]�\C]j^(]C`����� #"3$<]!"MXC`xc�U('�"TgMc�U�] � Rbc � Y[\C]b^
" J \�R � Rbe°X�V R U�cd]b^°`b\bc\[ � Rjc � �`fS)
" J \�R � Rbe°X�V R U�cd]b^°`b\bc\[ � Rjc � � � � N )
" J \�R � Rbe°X�V R U�cd]b^°`b\bc\[ � Rjc � ��g3hbPMV�V � h:i��6f�)

MCV_^MU � c R1SdRM^ � `K'eDd`j^�, � Rbc � \¥S©V�X�V¥S°VbcC^°P1U�cÄ`0B&\ � S<X�+ � `�Pb^ � `Te�U�^CV � \bc ^�,°V
`Tc&^CV � �&R&XX�j7��5��)KY A ,WV�R � g_UMSdVjc&^°P R � Vk,°Rbc � X�V � ^�,°V PMR¥SdV RCP2^�,°V
R � gMU_SdVjcC^WPCB&\ � g¢V�+&V�i&Y Q c R �!� `¥^<`_\¥cl�6+�\bU�]bRbc�PbVM^ ^�,°V PbV�V � B&\ � ^�,°V
� Rjc � \¥S c�U_SCe°V � gCVjcWV � R_^&\ � U<P&`Tc&g�^�,CV<B&\ � S

� Rbc � �0hjP_V�V � h9�6fS)

monKp�qsr�tupKvKv�w�x�yKy�r z



D!,WV � Vef `MP R P�]MR�XMR � �&R&XjUWV½Y Q B ]bR&X�X�V � RCP
� Rbc � �0hjP_V�V � h�)

g � Rbc � i � V_^MU � c<P ^�,WV ]TU �!� Vjc&^>�&R�XjU°V \�B ^�,°V PMV�V � Y

F �!� `j^°`_\jc°R�Xk,°V�X0$dB�\ � e�Ud`MX_^S"�`Tc BbU�cd]j^°`_\bc°P �
\0$°V � Rb^C\ � P_�
Rbc � �CR � `_R¥e<X�VCP
`MP R��&RW`_X�Rje<XMV `fc ^�,WV \jc9"MXC`fcWVO�&V � P&`b\jc \�B�^�,CV2SdR¥c�U°R&XKY 
 PMV ^�,°V ]M\¥S�S°Rbc �
g ,°V�XK$ "�`eU_^&\�$d`M]�W1iÎ^C\ P_V�R � ]3, ^�,WV2S<Rjc�U°R�X `Tc � V�'hY
P V&X0$ Rbc � `Tc(B&\ � SdRM^°`b\bc Rje°\bU&^ � ]j^&R��CV `�P R&X&PM\ R��CR&`MX�RbeWX�V \¥c ^�,CVC=�=!=
R_^e,C^�^�$l[ ]�]KD�D!D:YÆ\C]b^&R��CVZYÆ\ � g Rjc � �°`_R ^�,°Vk,°V&XK$�"_\C]b^�R��CV�a¥e°V��C\QY¢]0,°VQYVDÄ`_P�]QY[V � U
S<RW`_XC`fcCg X&`�Pj^hY
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X&`Te � R � +�� A V�fjSdR&]�P �¢X&`fe%YiXM\&]�^:h0]¥UdP � ]�P0,°R � V&]_^�V�'bSdR�]�P�] A V�fbSdR�]�P�]K$WXjUCg<`xcdP�] � ] � ]#h�)

M [ * \�$&+ � `jg�,C^>�!7!7��1� A ,WVOM R \bU�c � RM^°`b\bc.B&\ � IM^CRM^W`�Pb^<`_]MR&X * \¥S($MUC^<`xcCg
� V � P&`b\bcX�ÄY��½Y%��e°VM^&R �j��7�7!�#"(����"#���S)a� Q I�H � �#"�/�7!7!7!�S��"�7!7&"��

M `MPCB � V�V P_\�BM^�D°R � V�Rbc � ]M\TS<VCP2Dd`j^�,>F�HSI ��J�
 A ? J�LO�#� =!F!M!M!F � A L Y
L \bU R � VGDWV&X�]M\TS<V ^&\ � V � `�Pb^ � `Te�U&^&V `¥^ U�c � V � ]MV � ^�RW`Tc ]M\bc � `j^<`_\¥cdPQY
A +�$WV i¢X&`�]_Vbc<PMV � )ai�\ � iiX&`�]MVjc<]MV1� )_i B�\ �.� `�Pb^ � `Te�UC^W`_\bc � VM^CR&`MX&PQY
M `MP R ]M\�X�XMRbeW\ � RM^°`0�CVG$ � \���V&]b^eDd`j^�, SdRbc!+ ]M\¥cC^ � `xe�UC^C\ � PQY
A +�$WV i£]_\bc&^ � `Te�U&^C\ � P_��)ai�B&\ � Sd\ � V `Tc(B�\ � S°RM^<`_\¥c Rbc �
i¢]&`¥^CR_^<`b\bcY��)_i�\jc>,W\KD ^&\ ]&`¥^&VOM `Tc<$�U�e<X�`�]MRM^W`_\bcdP�Y
A +�$WV i � V¥S<\1� )ai�B&\ � PM\¥S<V � VTS<\CP �Oi ,°V�X0$ ��)
i B&\ � \bc�"MXC`TcCVC,°V�XK$l��\ �
iV,°V�XK$:Y¢Pj^CR � ^���)_i6B&\ � R P A!N J e � \KD<PMV � `TcC^�V � B&R�]MV ^�\C,°V�XK$%Y
A +�$WV i
	1��)_i ^C\�	_UÄ`¥^<MhY

W

W � V¥S<\1� )
� V¥S<\CP `fc<$°R&]�c&R_gCV i e°RCP_V1i&[
P V � P0,WV�+ A Rje<X�V&P \�B ^�,°V ]0,°R � RC]b^�V � P�`Tc ^�,°V P V � P%,°V�+O�CVC]b^�\ �

B�\jcC^°P
;MR�$WRbcWVCP_V A Rje<X�V&P \�B ^�,°V<;�R�$CRbc°VCPbV ]0,CR � RC]¥^CV � P�`Tc ^�,°V

P V � P0,WV�+>�&V&]b^C\ � B&\¥cC^°P
gCXTS Yu� � I�\TSdV gCXTS\� ) V�'�R¥S($<X_VCPeB � \¥S ��
 MCDÄ`j^�, PMV��CV � R�X

$ � V � `M]j^C\ � P

� � x��jr�����x��



g � RK$!,d`�]�P F P0,°\KD \�B PM\¥S°V \�BeMYi£P2g � R0$!,Ä`�]MP ]MR0$°Rbe<`MXC`j^W`_VCP
` SdR_gCV A ,WV ` S<RMgCV("_XC`Kc�V g � R�$!,Ä`_]�P2eMUÄ`MX_^W`TcdP \�BeM
`MPQYo^�,d`Tc&g°P ?�'�$<X�\ � V P_\TSdVk$ � \�$CV � ^<`jVCP \�B<M \be ��V�]b^°P Rbc �

`MPKY R ��� ��)GBbU�cd]¥^<`_\bc°PQY � \M^.B�\ � cCV�D�eÄ`jVCP �
XfS�YogWXfS I�\TSdV X&`Tc°V�R � R¥c � g�Vbc°V � R&XC`���V � X�`Tc°V�R � S°\ � V&XMXC`TcCg

V�'&R¥S($°XMVCPCB � \¥S g�FMc Q cC^ � \ � U°]b^<`_\¥c ^C\OIM^�RM^<`�P¥^<`�]MR�X
N \ � V&X�X&`TcCgbiue(+OFMc�cCVM^�^CV � \be°PM\bc

c°XTS � \jc<XC`fcWV�R � X�V�R�Pb^�"�P 	_U°R � VCP2U°P&`TcCg c<XTS ��)
$WV � P0$ ?�'�^CVbc � V � $WV � P%$ ��)�V�'CR¥S!$<X�VCP
$°X�\_^bS<RM^�, ?�'&R¥S($°XMVCP \�B�^�,°V U°PMV \�B�SdRb^�,°V¥S°RM^<`�]MP R¥c�c°\M^�RM^<`_\¥c
� VC]TU � P&`b\bc 
 P�`TcCg � VC]TU � P&`j\bcdB�\ � R � R�$C^W`K�CV `TcC^CVbg � Rb^<`_\bc
P�]M\K$Ä`fcCg F_c�`MX�X¥UdPb^ � RM^<`j\bc \�B X�V�'<`�]MR�X P�]b\�$Ä`Tc�ghY
� V¥S<\CP `fc<$°R&]�c&R_gCV i A V�fjS<RC]�Pai![
A Y g � RK$!,d`�]�P F P0,°\KD \�B PM\¥S°V \�BeMYi£P2g � R0$!,Ä`�]MP ]MR0$°Rbe<`MXC`j^W`_VCP

� A V�fbS<R&]�PG�&V � P�`_\bc:)
A Y P V � P0,WV�+ A Rje<X�V&P \�B ^�,°V ]0,°R � RC]b^�V � P�`Tc ^�,°V P V � P%,°V�+O�CVC]b^�\ �

B�\jcC^°P � A V�fjSdRC]MPC�CV � P&`_\¥c:)
A Y£` SdR_gCV A ,WV ` S<RMgCV("_XC`Kc�V g � R�$!,Ä`_]�P2eMUÄ`MX_^W`TcdP \�BeM � A V�fbSdR�]�P

�&V � P&`b\jc:)
A Y ;MR�$WRbcWVCP_V A Rje<X�V&P \�B ^�,°V<;�R�$CRbc°VCPbV ]0,CR � RC]¥^CV � P�`Tc ^�,°V

P V � P0,WV�+>�&V&]b^C\ � B&\¥cC^°P � A V�f¥SdRC]�Pk�CV � P&`_\¥c:)
A YiXfS�YogWXfS I�\TSdV X&`Tc°V�R � R¥c � g�Vbc°V � R&XC`���V � X�`Tc°V�R � S°\ � V&XMXC`TcCg

V�'&R¥S($°XMVCPCB � \¥S g�FMc Q cC^ � \ � U°]b^<`_\¥c ^C\OIM^�RM^<`�P¥^<`�]MR�X
N \ � V&X�X&`TcCgbiue(+OFMc�cCVM^�^CV � \be°PM\bc � A V�f¥SdRC]MPC�CV � P&`_\¥c:)

A Y c°XTS � \jc<XC`fcWV�R � X�V�R�Pb^�"�P 	_U°R � VCP2U°P&`TcCg c<XTS ��) � A V�f¥SdRC]�P
�&V � P&`b\jc:)

A YV$WV � P0$ ?�'�^CVbc � V � $WV � P%$ ��)�V�'CR¥S!$<X�VCP � A V�fbSdRC]MPC��V � P&`j\bc:)
A YV$°X�\_^bS<RM^�, ?�'&R¥S($°XMVCP \�B�^�,°V U°PMV \�B�SdRb^�,°V¥S°RM^<`�]MP R¥c�c°\M^�RM^<`_\¥c

� A V�fbS<R&]�PG�&V � P�`_\bc:)
A Y � VC]TU � P&`b\bc 
 P�`TcCg � VC]TU � P&`j\bcdB�\ � R � R�$C^W`K�CV `TcC^CVbg � Rb^<`_\bc

� A V�fbS<R&]�PG�&V � P�`_\bc:)


 PMV i � VTSd\ �u$WRC]Kc&RMgCVe^ Y�$WRC]�c&R_gCVCP_�iR&X�XQYÆR��CR&`MX�RbeWX�V<^ A M 
 ?�)!)ai
^&\ XC`MPb^�^�,°V � VTSd\CP�`Tc R�X�X��_R��CRC`_X�Rbe°XMV�� $°RC]�c�RMgCVCP�Y

W � V¥S<\1� A Y¢`xS<RMg&V()

� V¥S<\1� A Y£`xS<R_gCV#)
"�"!"�"��	�
�
�	�	�
�

A +�$WV>U�M&VM^_U � c�W�^C\ Pj^CR � ^ [

W `KB � � V��IY¢]TU � � )OU�^ ��) gCVM^��ÆgCVM^ � $C^<`b\jc �0h � V��<`_]MV9h�)�)_��)

W � RM^&R1�`�C\�X&]_RbcW\()

WC' U&" �07��X�3�:[ c � \KD ���&\�X&]MRjcW\#)!)
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WC'IY[R_^ U(" P_V�	1�3�07!71� �!7�71�Îe&+>^ �37!7#)

WC+ U&" �07��X�3�:[ cd]_\�X ���&\�X&]MRjcW\#)!)
WC+IY[R_^ U(" P_V�	1�3�07!71�  !7�71�Îe&+>^ �37!7#)

W ` SdR_gCV ��'b��+Y� �C\&X�]_Rbc°\1��]M\�Xe^ ^&V �!� RC`Tc%Y[]M\&X�\ � Pa�0�%7!7#)a��R�'CV�Pe^ R F J I�?�)

W ]_\bc&^C\jU � ��'b��+b�6�&\�X&]MRjcW\��
XMV��CV�X�Pe^ PMV�	 �j/!7��6�!7!7 �Îe(+<^.�&)a�
R �!� ^ A M 
 ?b�3]_\�XO^�h e � \KD�cah�)

W R�'<`MPa�3�:��R_^>^O'hYÆR_^�)
W R�'<`MPa� ����R_^>^O+hYÆR_^�)
W2eW\�'���)
W ^°`j^CX�V � S<RW`fc ^ h N RjU�cCg&RG=!,WRjU � \�X&]MRjcW\9h:�
P¥U�e.^ h¥]M\&X�^_^CV �!� RW`Tc%Y[]M\&X_\ � Pa�%�07!7#)&h:�

B�\bc&^hY�SdRC`Tc.^ �S)
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col=terrain.colors(100)

W ` SdR_gCV ��'b��+Y� �C\&X�]_Rbc°\1��]M\�Xe^C,WV�RM^IYi]M\&X_\ � Pa�%�07!7#)
�
R�'�VCPe^ R F J I�?�)

� � x��jr�����x��



W ]_\bc&^C\jU � ��'b��+b�6�&\�X&]MRjcW\��
XMV��CV�X�Pe^ PMV�	 �j/!7��6�!7!7 �Îe(+<^.�&)a�
R �!� ^ A M 
 ?b�3]_\�XO^�h e � \KD�cah�)

W R�'<`MPa�3�:��R_^>^O'hYÆR_^�)
W R�'<`MPa� ����R_^>^O+hYÆR_^�)
W2eW\�'���)
W ^°`j^CX�V � S<RW`fc ^ h N RjU�cCg&RG=!,WRjU � \�X&]MRjcW\9h:�
P¥U�e.^ h¥]M\&X�^K,°V�RM^ZY¢]M\&X_\ � P
�0�07!7&)#h:�

B�\bc&^hY�SdRC`Tc.^ �S)
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col=heat.colors(100)

W ` SdR_gCV ��'b��+Y� �C\&X�]_Rbc°\1��]M\�Xe^ g � R�+��3�07!71[��!7!7�]��!7!7&)a�
R�'CVCPG^ R F J I�?#)
W ]_\bc&^C\jU � ��'b��+b�6�&\�X&]MRjcW\��
XMV��CV�X�Pe^ PMV�	 �j/!7��6�!7!7 �Îe(+<^.�&)a�

R �!� ^ A M 
 ?b�3]_\�XO^�h e<XMR&]�c
h�)

W R�'<`MPa�3�:��R_^>^O'hYÆR_^�)
W R�'<`MPa� ����R_^>^O+hYÆR_^�)
W2eW\�'���)
W ^°`j^CX�V � S<RW`fc ^ h N RjU�cCg&RG=!,WRjU � \�X&]MRjcW\��Tc�]M\�X�^�g � R�+b�0�%7!7b[���7!7&]���7!7#)&h:�

B�\bc&^hY�SdRC`Tc.^ �S)

WC����)

monKp�qsr�tupKvKv�w�x�yKy�r �
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