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� jUWYp�X[jUZ5p8WYp Z��DvUbY_uk8Z5p l SUZ]p X[Wg_`^Up�k8Z5qha`k8\nWg^Uq;s]_uV4vUbgZ���vUk8_��3Z5s5X8W��uZ$vnb a`^UZ a`bgq`Z��
TUk8a`Wgs s5SUk��`Z]p����J^hw4p8Sns�j$p8v�Z]s]W f sJs5SUk��`Z \UZ�X[Z]k3VoWY^UZ]p}X[jUk3Z]Z vUWgZ5s]Z]p0_`d�WY^nde_uk8VoacX8Wg_u^��
� X \UZ5X8Z]k8V4Wg^nZ]p�X8jUZ=s5SUk��`Z/WYX[p3Z]b d���X8jUZ=bgWY^! _`d X8jUZis5SUk��`Z a`^U\�X8jUZ=s]_`VovUbYZ]V4Z]^hX�_`d X[jUZ
s5SUk��`Z� � jUWgp/X[jnZ]p8WYp Z]p3X[a`TUbYWgp8jnZ]p p3X8k8_u^Uq�s5_u^U^UZ5s5X[WY_u^Up T�Z5X#"0Z]Z]^;X[jUZ5p8Z�lmSUa`^hX[WYX8WgZ5p��

$ Z SUp8Z-V4Z5X[jn_D\Up=dek3_uV&%�� Voa`^UW de_ubg\4X[_uv�_ubg_`q`w�X[_�p8jU_�" X[j acXiX[jUZ-s]_`VovUbYZ]V4Z]^hX
a`b'"=a�wmp�\UZ5X8Z]k8V4Wg^nZ]p X[jUZ&bgWg^( )� $ Z�a`bgp3_op3jU_�" X[j a�X X8jUZ&bYWg^! \U_DZ5p ^n_`X acb�"ia wmp \UZ��
X8Z]k8V4Wg^nZ X8jUZJs5SUk��`Z WYX8p8Z5bYd��hjU_�"0Z��uZ5k/SU^U\UZ5kis5Z]k3X[a`Wg^ok8Z5p3X[k3Wgs�X[Wg_`^Up0W X}\U_DZ5pi\UZ�X[Z5k8V4Wg^UZ
X8jUZ;s5SUk��`Z�+* SUk3X8jUZ]k3Vo_uk3Z;WY^ X8jUZ�s]a`p8Z X[j a�XoX8jUZ�bYWg^! \n_DZ5po^U_cX \UZ�X[Z5k8V4Wg^UZ6X[jUZ
s5SUk��`Z�,"iZ�fU^U\ a`^ a`bYqu_uk3WYX[jnV
Wg^ p3_uV4Z s�acp8Z]p-" jnWgs�j quZ5^UZ]k8acX[Z5p�a`bgb(s]Snk��uZ5p." WYX[j
a p8v�Z]s]W f s4bgWg^( )� � jUWgp�Wgp-X[jUZ4s]Z5^hX[k[acb0v ack3X&_`d=X[jnWgp X[jUZ5p8WYp a`^U\ X[jUZoVoZ�X[jU_m\ SUp8Z5p
X8jUZ s5_uV TUWY^ acX[_`k8Wgs5p-_`d/vUbYSUV T�Z]\/%
� Voa`^UWYde_`bg\Up0" jUWYs�j Z]^Ua`TUbgZ5p&X8jUZ s5_uVovnSnX[WY^Uq;_cd
f ^nWYX[Z5bYw�Voa`^hw4a`p3p8_ms]W a�X[Z]\ quk[a`vnjUp�� $ Z acbgp8_�Z��DvUbY_uk8Z a1"0Z�a2 `Z]kiWg^3�ca`k8Wga`^hX}X8j acX}X[jUZ
bYWg^! �Voa�w6\UZ5X8Z]k3VoWY^UZ�4* WY^ a`bgb w5"0Z�TUk3WgZ�6Uw Z��DvUbg_`k8Z7" jUZ]^ a4s]SUk8�uZ9" jUWYs�j s]_`^Up8WYp3X[p
_`d a�SU^UWY_u^6_`d bYWg^UZ5p/\UZ5X8Z]k3VoWY^UZ]p WYX8p/s]_uV4vUbYZ]V4Z]^hX:�
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� jUWYp�WYp=X[_�s]Z5k3X8WYd w�X8j acX

� � X8jUWgp=X8jUZ]p3Wgp s]_`VovUk3Wgp3Z]p/_u^Ub w�V�w�_uk8WYquWg^ acb)"0_uk  �

� ��\nSUZ�a`s  ^U_�" bgZ5\UquV4Z]^hX j acpJT�Z]Z]^�Voa`\UZ&Wg^ X[jUZ�X8Z��mX X8_$a`bgb!_`X8jUZ]k V a�X[Z]k3W a`bYp
Snp8Z]\ �

% � X8jUZ(X[jUZ5p8Wgp"Wgp!bYZ]p8p!X[jUa`^ ����� � ����� "0_uk3\Up�WY^&bYZ]^UqcX[j���Z��Ds]bYSUp8W'�uZ0_`dnX[a`TUbgZ5p��cV a`vnp��
TnWgTUbYWg_uquk8a`vUjUWYZ]p��na`vnv<Z5^U\UWgs5Z]p�a`^U\6de_m_`X[^U_cX[Z]p��

� ^UquZ]bY_ r W�t�a`p8l S acbgZ
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� jUZ�a`SnX[jn_uk."i_uSnbg\ bgW  cZ$X[_ Z��DvUk8Z5p8p�jnWgp�X[j ac^! poX[_ jUWYp4p3SUv�Z]k��mWYp8_uk3p $ a`bYX8Z]k
� Z]SUVoa`^U^ a`^U\ � acWg^ �JWYX8s�jUWgp3_u^�de_uk1X[jUZ5Wgk}Vo_up X}jUZ]bYvndeSUb p8SUvnv<_uk X=ac^U\ Z5^UbgWYqujhX[Z]^nWg^Uq
\UWYp8s5SUp8p3Wg_u^Up�� � j a`^! pia`bgp3_�X8_�V�w deZ5bgbY_
"�k8Z5p8Z�ack8s�j�p X[SU\UZ5^hX[p " jU_ "i_uSnbg\4v acX[WYZ]^hX[b w
bYWgp3X8Z]^�X[_6V�w Z��DvUb ac^ acX[WY_u^Up-_`d0V�w�k3Z]p8Z]a`k8s�j a`^U\ X[jUZ5^�s5_uVoV4Z]^hX�_u^ WYX�� * Wg^ acbgbYw
X8j a`^! p/X[_4V�w d�acVoWYbYwoa`^U\6dek8WYZ]^U\Up " jU_4a`b'"=a�wmp "iZ5k8Z-X[jUZ5k8Z de_uk/V4_uk[a`b<p8SUvnv<_uk X:�

� jUWYp1k8Z]p3Z�a`k3s�j "ia`p(p8SUvnv<_uk X[Z5\oThw X8jUZ �����=a`v�Z]bYbUp8s�jU_`b a`k3p8jUWYv�� a p8s�jU_ubga`k8p3jUWgv
a:"ia`k8\UZ5\�Thw � jUZ�� ^nW��uZ5k8p3WYX w$_`d��;Z5bgT�_uSUk8^nZ�
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� � � t1k8Z5bgWYVoWY^ a`k3w r Z5fU^UWYX8Wg_u^Up=a`^U\ ��a`s�jUWY^UZ]k w �1� �1� �1�1� �1�7� �1� � ��(
� � � t1bgSnV TUWg^nq �=a`bgs5SUbgSUp �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � �*)
� � % � _uk8Voa`b * _uk3V �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � % �
� �,+ �i_uV4vUbYZ]V4Z]^hX r Z5X8Z]k8V4Wg^nZ]p.-�Wg^! � �1�7� �1�1� �1� �1�1� �1�7� �1� � %*+
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%(� � � �nWY_uVoacX[W@?]Wg^nq-�JV TnWgquSUW X w �1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � %BA
%(� � r Z�X[Z]k3VoWY^UWg^nq.�JV TUWYquSUW X w ���ibga`p8p3WYd wmWg^UqDC �1� �1� �1�1� �1�7� �1� �E+GF
%(� % H�_
" � X8jUZ]k �iSnk��uZ5pJVoa�w � ^hX[Z]k3p8Z5s5X�X[jUZ7�JV�TUWgquSn_uSUp/p8Z�X0�1�7� �1� � ) %
%(�,+ ��acWg^JI�Z5p8SUb X[p �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� �KF*A
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+!� � �ibga`p8p3WYf s]acX[WY_u^6_`d � _u^ � � _uk3V a`b �=a`p8Z5p � �1�1� �1� �1�1� �1�7� �1� �VA �
+!� � r W'�DWY\UZ-a`^U\ �i_u^nlmSnZ]k � �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� �VABA

+!� � � � �=a`p8Z � �uZ]k3p8SUp �=a`p3Z5W �1� �1�7� �1�1� �1� �1�1� �1�7� �1� �VABA
+!� � � � �=a`p8Z � �uZ]k3p8SUp �=a`p3Z5W�� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� �
+!� � � % �=a`p8Z1%.�uZ]k3p8SUp �=a`p3Z5W�� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� �
+!� � �,+ �=a`p8ZX+ �uZ]k3p8SUp �=a`p3Z5W�� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� �
+!� � �ZY �=a`p8Z5Y-�uZ]k3p8SUp �=a`p3Z5W �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� �
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+!� � � ) �=a`p8Z ) �uZ]k3p8SUp �=a`p3Z5W �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� �
+!� � �ZF �=a`p8Z5F-�uZ]k3p8SUp �=a`p3Z5W �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� �
+!� � � ( �=a`p8Z ( �uZ]k3p8SUp �=a`p3Z5W�� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� �
+!� � � A I�Z5V a`WY^UWg^nq �=a`p8Z5p��7�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� �

+!� % r W��os5SUbYX � _u^ � � _uk3V acb �=a`p8Z5p �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� �
+!� %(� � ������� Y.�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� %
+!� %(� � ��� Y
	 ��� F �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � �����
+!� %(� % ��� Y
	 ��� ( �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� �
+!� %(�,+ ��� Y
	 ��� ��� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� %
+!� %(�ZY ������� F.�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��� +
+!� %(� ) ��� F
	 ��� ( �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � ���
+!� %(�ZF ������� ( �1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � ���
+!� %(� ( ������� � � � �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � � +
+!� %(� A �Jbgq`_uk8W X[jUV de_uk.I Z]quSnb a`k � k8k[ac^UquZ]V4Z]^hX8p � �1�1� �1�7� �1� � � � +

�  � ��	 ���R� � 	:9$4 ��� � 9�� ! � � 	:9���� �����!	:9�� � �B� �����
Y � � � ^hX[k3_D\nSUs5X8Wg_u^+� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � � Y
Y � � � jUZ&t acWgk�" WYp8Z � k[a`^np��uZ5k8p8a`b��ik3_up8p3Wg^Uq`pJRmWg^UquSnb a`k �=acp8Z � �1�7� �1� � � % %
Y � % � ����r W��4s]SUb X[WgZ5p-�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � + �
Y �,+ �ik3Z]V4_u^ a � k8a`^Up3de_`k8VoacX[WY_u^Up � �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � +B+

� 4 � � � � 0��<9R��0 � � � � L =
) � � � ^hX[k3_D\nSUs5X8Wg_u^+� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � + A
) � � �;_m\USUbYW!RDv acs]Z]p �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � Y �
) � % � p3_`X[_uvhw a`^n\ X8jUZ��i_uVovnbgZ]V4Z]^hX �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��) F
) �,+ � SUZ5p3X[WY_u^Up �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��)B(
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� � � �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A
� � � �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � �
� � % �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ���
� �,+ -�Wg^nZ&t�a`Wgk ac^U\ �i_u^UWgs � �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ���
� �ZY �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � +
� � ) �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � Y
� �ZF �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � Y
� � ( I � � �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F
� � A I � � �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F
� � ��� I4% � �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F
� � ��� I.+ � �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F
� � � � I Y � �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � �*(
� � � %QI ) � �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � �*(
� � � + I ) � �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A
� � � Y I F � �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A
� � ��) �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � % �
� � � F �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � % �
� � ��( �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � % �
� � � A �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � % �
� � ��� �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � % �
� � � � �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � % �

Y



� � ��� �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � % %
� � � % �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � % )
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) � � �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � Y�+
) � % �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � YBF
) �,+ �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � YBF
) �ZY �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � Y (
) � ) �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � Y*A
) �ZF �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � Y*A
) � ( �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��)��
) � A �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��) �
) � ��� �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��) �
) � ��� �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��) %
) � � � �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��) +
) � � % �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��) Y
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) � � + �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��)B)
) � � Y �1�1� �1� �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��)B)
�9� � �=a`p3Z � � �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F �
�9� � �=a`p3Z ��� W��9�1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F �
�9� % �=a`p3Z ��� WgW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F �
�9�,+ �=a`p3Z ��� WgW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F �
�9�ZY �=a`p3Z ��� WgWYW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F �
�9� ) �=a`p3Z ��� W���� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F%
�9�ZF �=a`p3Z ��� W���� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F�+
�9� ( �=a`p3Z ��� ��� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F�+
�9� A �=a`p3Z ��� �mW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � FBY
�9� ��� �=a`p3Z ��� �mW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � FBY
�9� ��� �=a`p3Z9% � �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F )
�9� � � �=a`p3Z9% � W��9�1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � FBF
�9� � %��=a`p3Z9% � WgW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � FBF
�9� � + �=a`p3Z9% � WgW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F (
�9� � Y �=a`p3Z9% � WgWYW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F (
�9� ��) �=a`p3Z9% � WgWYW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F*A
�9� � F �=a`p3Z9% � W���� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � F*A
�9� ��( �=a`p3Z9% � W���� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��(��
�9� � A��=a`p3Z9% � ��� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��( �
�9� ��� �=a`p3Z9% � ��� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��( �
�9� � � �=a`p3Z9% � �mW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��( �
�9� ��� �=a`p3Z9% � �mWgW��1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��( �
�9� � %��=a`p3Z9% � �mWgWYW�� � �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��( %
�9� � + �=a`p3Z9% � �mWgWYW�� � �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��( +
�9� � Y �=a`p3Z9% � W'��� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��( +
�9� �*) �=a`p3Z9% � �DWgW��1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��( Y
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�9� � F �=a`p3Z9% � �DWgW��1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��(B)
�9� �*( �=a`p3Z5+ � �1�1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��( F
�9� � A��=a`p3Z5+ � WgWYW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��(B(
�9� % � �=a`p3Z5+ � WgWYW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��(B(
�9� % � �=a`p3Z5+ � W���� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � ��( A
�9� % � �=a`p3Z5+ � W���� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A �
�9� % %��=a`p3Z5+ � ��� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A �
�9� %*+ �=a`p3Z5+ � ��� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A �
�9� % Y �=a`p3Z5+ � �mW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A �
�9� % ) �=a`p3Z5+ � W'��� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A %
�9� % F �=a`p3Z5+ � W'��� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A %
�9� % ( �=a`p3Z5+ � �DW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A %
�9� %BA��=a`p3Z5+ � �DW�� �1� �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A*+
�9�,+ � �=a`p3Z5+ � � �mW�� � �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A Y
�9�,+ � �=a`p3Z5+ � � �mW�� � �7�1� �1� �1�1� �1� �1�7� �1�1� �1� �1�1� �1�7� �1� � � A Y
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* Wgq`SUk8Z � � + - -�WY^UZ-t a`WYk a`^U\ �i_u^UWYs

� jUZ5k8ZiWYp ac^U_`X[jnZ]k "=a�w&_`dU\UZ5p8s5k8WgTnWg^UqJa k8Z5quSUbga`k!^UZ]WYquj T<_uSnk8jU_m_D\�_`dUa`^ a`k3k[a`^nquZ��
V4Z]^hX:� � jnZ�p X�a`^n\ a`k8\6s5_u^Up3X8k8SUs�X[WY_u^$WgpifUk8p3X8bYwoX[_�quW'�uZ X[jnZ-a`V TUWYZ]^hX/p8vUa`s]Z�a�f ^UW X[Z
X8k8W ac^UquSUbgacX[WY_u^$p8SUs�j�X8j acX Z�a`s�j�s5SUk��`Z�Wg^;X8jUZ ack8k[ac^UquZ]V4Z]^hXJWgp a p8SUT�s]_`VovUbYZ��;a`^n\
Z]a`s�j�v�_uWg^hX _`d Wg^hX[Z5k8p3Z]s5X8Wg_u^ _`d s]SUk8�uZ]p Wgp/v ack3X�_`d X8jUZ � � p� `Z5bgZ5X8_u^�� � _�" Voa `Z X#"0_
p3SUs]s5Z]p8p3W��`Z�TUa`k3wms]Z5^hX[k8WYs=p8SnT<\UW'�mWgp8WY_u^Up a`^U\ X�a2 `ZiX8jUZ=s]bY_up8Z5\�p3X[a`k _`d X8jU_up3Z=p8WYVovUbYWgs5Z]p
" jUWYs�j Wg^hX8Z]k8p3Z]s�X X[jnZia`k3k[a`^nquZ]V4Z]^hX:� � jUWgp"Wgp!X[jnZik8Z5l SUWgk3Z]\�k3Z]quSnb a`k!^UZ5Wgquj T�_uSUk8jn_D_m\��
�Jd�s5_uSUk8p3Z X8jUWgp}s]_u^np3X[k3SUs5X8Wg_u^ Wgp}\UZ]v�Z]^U\nZ]^hX/_u^4X[jUZ�X[k8Wga`^UquSnb acX8Wg_u^�TUSDXiX[jnZ de_ubYbg_�" �
WY^Uq�k8Z5p8SUb X Z5^Up8Snk8Z]p�SU^UWYl SUZ]^UZ5p8p��
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$ Z}s]a`^�k8Z]s5_u^Up X[k8Sns5X!X[jUZ(T�_uSU^U\Ua`k3w _cdDX8jUZ(k8Z]q`SUb a`kM^UZ]WYquj T<_uSnk8jU_m_D\-_`d � � � � � ���� � ��� ! dek8_uV�X[jUZivUbgSUV�TUWg^Uq quk[acvUj�a`p de_`bgbg_�" p�� * _uk a �uZ]k X[Z�� � &!"iZ/jUa��`Z a p8SUk d�a`s]Z
��&1_`d}quZ]^ SUp � &(a`^n\ a SU^UWYlmSnZ�SUv X[_$\UW �MZ5_uV4_uk8vUjnWgp8V \nWgp8s�TnSU^U\UbYZ � & - � & � � &
_`d � SnbgZ]k0^ SUV T�Z]k � & � � d��2&Mj a`p �ca`bYZ]^Us5Z�
 & �Ds]SnXi_uSnX�
 &Ms]bg_`p8Z]\ p8Voa`bgb \UWYp �3_uWY^ X0\UWYp8s]p
dek3_uV � &#� $ jUZ5^UZ��`Z]k � &/Wgp4�3_`Wg^UZ5\ X[_ � ) "0Z$v a`p X[Z�X8_uquZ5X8jUZ]k&X[jUZ�s5Wgk3s]bgZoTUSU^U\nbgZ]p
_��uZ5k � & ac^U\#� )}a`bg_`^Uq X8jUZ/s]_uk3k8Z5p8v�_u^U\UWY^Uq T�_uSU^U\ ack8WgZ5pA_`d X8jUZ=s]_`k8k8Z5p8v�_u^U\UWY^Uq \UWYp8s]p
SUp3Wg^Uq�X8jUZ�Voa`v \UZ5p8s]k3WgT�Z]\ Z�a`k3bgWYZ]kJ_`^�v a`quZ � � � � d� WgpJX8jUZ�vUbgSnV TUWg^nq quk8a`vUj "iZ
\UZ5^U_`X8Z Thw�� �  �AX[jUZ�T�_uSU^U\ ack3w�_`d<X[jUZ�s]bY_up8Z5\o^UZ5Wgquj T�_uSUk3jU_D_m\0�3SUp3X0s]_u^np3X[k3SUs5X8Z]\��
� _`X[Z�X8j acX�� �  �JWgp aos]_uV4v a`s�X7%�� Voa`^UW de_ubg\ " WYX8jU_uSnX T<_uSn^U\ a`k w � $ Z�acbgp8_�a`bgbY_
"
X8jUZ \UWYp �3_uWY^hX&Sn^UWg_u^�_`d vUbYSUV TUWY^Uq6quk[a`vnjUp� � �� �  � a`^U\ X8jUZ s5_uk8k3Z]p3v<_u^n\UWg^Uq
%�� V ac^UWYde_ubY\ X[_ T�Z6X8jUZ s]_u^U^nZ]s5X8Z]\zp3SUV � �  � � � � �� � � � �  � ��� �JbYp8_�a`bgbY_
"
� ��� � � ��� � � jUZ-k8Z5p8SUb X�X8j acX "0Z1" WYbgb<^UZ]Z5\;WYp1-
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� _cX[Z X[jUacX _`d X[Z5^ WY^ a`^ a`k8k8a`^UquZ5VoZ5^hX # "0Z V a�w�j a:�uZ p8_uV4Z�Wg^hX[Z5k8p3Z]s5X8Wg_u^
v�_uWg^hX8p4" jUWYs�j�a`k3Z&^U_cXJ\U_`SUTUbgZ�v�_uWg^hX[p a`^U\;X[jUZ�s]_u^np3X[k3SUs5X8Wg_u^�\U_DZ5pJ^U_cX a`vnvUbYw� � ^
X8jUWgp&s�a`p3Z5"iZ ^UZ]Z5\ X8_ TUbY_
" Snv X[jUZ5p8Z�v�_uWg^hX8p�SU^hX[WYb�"0Z6a`k3k8W��`Z�acX a � Tnbg_�" ^ SUv �
a`k3k[a`^nquZ]V4Z]^hX�_`d�s]Snk��uZ5poWY^ a s]_uV4v a`s�X�V a`^nWYde_ubY\ � � I Z]s]a`bgbiX8j acX�Tnbg_�" Wg^Uq�Snv
a�v�_uWg^hX-t k8Z5vUb a`s5Z]p-t T w a$s]_uvhw _cd��� � a`^U\ p8Z5v a`k[a�X[Z]p-s5SUk��`Z]p-_uk TUk8a`^Us�jUZ5p�_cd
s5SUk��`Z]p _`d(\UW �MZ5k8Z5^ X quk[a`\nWgZ]^hX8p X[jnk8_uSUq`j t�� * Snk3X[jnZ]k8V4_uk3Z�TUbY_
" WY^Uq Snv a v<_`Wg^hX _u^
a�s5SUk��`Z$k8Z5\USUs]Z5p�X[jUZ�s5SUk��`Z�0 p�p8Z]b d Wg^hX[Z5k8p3Z]s5X8Wg_u^ ^mSnV T<Z5k Thw�W � � " jUZ]k3Z3WzWgp�X[jUZ
_uk3\UZ]k _`d1X[jnZ s]SUk8�uZ�acX � � X[jUZ5_uk8Z5V�Y � � �ZF ��� � jUZ �� � vUk8_m\USUs5Z]\�k3Z]vUbga`s]WY^Uq�t Wgp
s]a`bgbYZ]\6a`^$Z��ns5Z]vnX8Wg_u^Ua`b�s]SUk8�uZ2� � X j acp/p8Z]b d WY^hX[Z]k3p8Z5s5X[WY_u^6^ SUV T�Z]k 	 � ac^U\;q`Z]^ SUp � �
* _uk a`^�a`k3k[a`^nquZ]V4Z]^hX$# � "0Z TUbY_
"�Snv a`bgb!p8WY^UquSUbga`k v<_`Wg^hX[p _u^ p8WY^UquSUbga`k�s]SUk8�uZ]p _cd
# a`^U\$acbgp8_&a`bYb�v�_uWY^ X8p0_cd�_uk8\nZ]k�� %(� $ Z�\UZ5^U_`X[ZJT w # X[jUZ s]_uk3k8Z5p8v�_u^U\UWY^Uq TUbY_
" ^
SUv;a`k3k[a`^Uq`Z]V4Z]^hX:�
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" WY^Uq�SUv Wgp/SUp3Z5deSUb!WY^ �mWYZ�" _cd�X8jUZ de_ubgbY_
" WY^Uq k3Z]p8SnbYX:�
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� j SUp X[jnZ vUbgSnV TUWg^nqo\UWga`quk8a`V de_uk�X8jUWgp TUbg_�" ^�SUv a`k8k8a`^UquZ5VoZ5^ X # s]_m\UZ5pJX[jUZ
bYWg^! 4_`d # ac^U\;jnZ]^Us5Z�X8jUZ-bgWg^( o_`d #9� $ Z-^U_�" TUSUWYbg\$SUv;a�TUk8WYZ5d�Z��na`V4vUbgZ2�
�i_u^Up3Wg\UZ5kJac^ a`k3k[a`^Uq`Z]V4Z]^hX"#�� s5_u^Up8WYp3X8Wg^Uq4_`d1a�X[k3W a`^Uq`bgZ _`dAbgWg^nZ]p�� ���%� � a`^U\ � �

a`^n\�a`bYp8_4_`X[jnZ]k s]SUk8�uZ5p p8_uV4Z-_`d " jnWgs�j�vUa`p8p X[jUk3_uSUquj X[jUZ X8k8W ac^UqubgZ40 p �`Z]k3X8Wgs5Z]p�� ���
� � ac^U\ � � � � � jUWYpAWgpAp3_ "iZ/deZ]Z5b��3SUp X[WYfUZ]\�Wg^�Tnbg_�" Wg^UqJSUv�X[jUZ5p8Z/X[jUk3Z]Z �`Z]k3X8Wgs5Z]p�� � � _
_uTDX�a`WY^ ��� � # � ���UTnbg_�" SUv6X[jnZ7�`Z]k X[Wgs5Z]p�� � 	 � � 	!� � X8_�_uTnX�acWg^6Z��Ds]Z5vnX[WY_u^ a`b�\nW��mWgp3_uk8p
�$� 	 � � 	 � � � � acs�j���& j a`p p8Z]b d � WY^ X8Z]k3p8Z]s�X[WY_u^;^ SUV�T<Z5k 	 � � RDWg^Us5Z�X#"0_�v�_uWg^hX8p j a:�`Z
T�Z]Z5^oTUbY_�" ^oSUv4_u^4Z�a`s�j � & � X8jUZ p8Z5bYd � WY^hX[Z]k3p8Z5s5X[WY_u^�^ SUV T�Z]k(_`d � &<jUa`p(\Uk8_uvnv<Z5\4dek3_uV
� � X[_ 	 � �oRDZ]Z�f quSUk3Z]p � �ZY$a`^U\ � � ) de_uk X8jUZ�k8Z5p8_ubYSnX[WY_u^ a`^U\ V ack  `Z5\�vnbgSUV TnWg^Uq
\UWga`quk8a`Vopik8Z]p3v<Z5s5X8W��uZ5bYw�
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* Wgq`SUk8Z � �ZY -

� _cX[ZoX8j acX�p8Wg^ns]Z X8jUZ]k3Z$a`k8Zo_`X[jnZ]k 	 � � s]SUk8�uZ]p�W X�WYp�WYVov�_uk3X[a`^hX-X[_ k3Z]V4Z]V T�Z]k
" jUWYs�j�_u^UZ5p/a`k3Z X[jnZ V ack  `Z5\�_u^UZ5p�� � jUWYp=T�Z]s]_`VoZ5p=a�s5Z]^hX[k8a`bMWYp8p8SnZJWg^ p8Z]s�X[WY_u^ %(� � �
� Z��mX0bYZ5X�# � T<ZiX8jUZ a`k3k[a`^Uq`Z]V4Z]^hX #��," jUZ5k8Z/X[jUZ/_cX[jUZ5kAs]SUk8�uZ5pia`k3Z=p8v�Z]s5WYf s]a`bgb w

a�s]SUTUWYs X8jUk8_uSnqujoX8jUZ �`Z]k3X8Wgs5Z]p ��� 	!� � 	!� � TnSnXi_cX[jUZ5k�" Wgp3ZJWY^ quZ5^UZ]k8a`b<v�_up3WYX[WY_u^�� a`^n\
a�deSUk3X8jUZ]k�bgWY^UZ Wg^ quZ5^UZ]k8a`b!v<_up3WYX8Wg_u^�" W X[j�k3Z]p3v<Z5s5X�X[_4Z��uZ5k3w X[jnWg^Uq�Z5bgp3Z� * WYquSUk3Z � � F
p3jU_�" p�X8jUZ-V a`k� `Z5\;vUbYSUV TUWY^Uq�\UWga`quk[acV �
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* Wgq`SUk8Z � �ZF -

� SUk p X[k[a�X[Z]qcw p8jUa`bgb0T<Z X8_�TUbg_�"�SUv a`k3k[a`^nquZ]V4Z]^hX[p-" jnZ]k8Z$^nZ]s]Z5p8p8a`k3w X8_�quZ5X
vUbYSUV TUWY^Uq�\UWga`quk[acVop0p8_oa`p/X[_�s]_uV4v a`k3Z X[jUZ5Wgk/bYWg^! p��
� ^UZ/^U_`X8Wgs5Z]p X8j acX �3k3Z]\USU^n\ a`^hX
	-TUbY_
" WY^Uq SUv � X[j acXAWgp��`TUbg_�" Wg^nq SUv-" jUZ]^�X[jnZ]k8Z

WYp=^U_�^UZ]Z5\ X8_!�nde_ukiZ��na`V4vUbgZ a�X�a�p3WgV4vUbgZ _uk=\U_`SUTUbgZ v�_uWY^ X ���D\U_DZ5p ^U_`X/s�j ac^UquZ X[jUZ
X8_uv<_`bg_uq`wo_`d"X[jUZ-bYWg^! �nTnSnX�\U_DZ5p s�j a`^UquZ-X[jnZ�vnbgSUV TnWg^Uq�\UWga`quk8a`V �

� ��� � � ���R� � ���R���@��� ��� WgV4VoZ5\UW acX8Z vUbYSUV TUWY^Uqo\nW a`quk8a`V �  "����� ����������������������#
(��  ��1� ��(*� � � � � #������  "��� (*���  "��$ �������� �!�!�����1����� �1$& �� �� # ��� �!� ��� ���  �� ���  "$ ��� ��(*���
���$ ����(*� ( ������� ���! "��#%$)( � ��� � � (*��� ��� � �!��� (  "� ����� ���  �� "�!� ! � � (�� �����  "� � � � ����� � # ��!

� _cX[Z X[j a�X SU^U\UZ5k X8jUWgp/\nZ5f ^UW X[WY_u^$Z��`Z]^ a�\U_`SUTUbgZ v�_uWY^ X=Wgp=X[_�T�Z-TUbg_�" SUv6WYd�WYX
WYp a�p3Wg^Uq`SUb a`kiv<_uWY^hX _`d p3_uV4Z s]SUk8�uZ� � j SUp���� � # �is�a`^ j a:�uZ�^U_�bg_m_uvUp��

� I Z]s]a`bgbDX[jUZ \UZ�f ^UWYX8Wg_u^�_cd+a`^oa`k3k[a`^Uq`Z]V4Z]^hX # a`bgbYSU\UZ]\ X8_-Wg^�X[jUZ WY^ X8k8_m\USUs�X[Wg_`^��
$ Z$s�a`^ k3Z]s]_��`Z]k4a`^ a`k3k[a`^Uq`Z]V4Z]^hX�dek8_uV ��� � # �&vnk8_��mWg\UZ5\ "0Z6k8Z5VoZ5V T<Z5k9" jUWYs�j
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s5SUk��`Z]poa`k8Z X8_ T<Z�Tnbg_�" ^ \U_�" ^�� � H�Z]^Us5Z6Z��uZ5^ X8jU_uSUq`j X8jUZ$vUbYSUV TUWY^Uq \UWga`quk[acV
SU^nWgl SUZ]b w�\UZ�X[Z]k3VoWY^UZ]p X8jUZ�X[_uv�_ubg_`q`w �+X8jUZ�s]_u^3�uZ5k8p3Z�Wgp d�a`k dek3_uV X8k8SUZ2� � jUZ5k8Z a`k8Z
s5Z]k3X[a`Wg^ _uv�Z]k8acX[WY_u^Up " jnWgs�j _u^UZ�s�a`^�a`vUvnbYw�X8_$X[jUZ�vUbYSUV TUWY^Uq$\UW acquk[a`V " jUWYs�j�\U_
^U_cX s�jUa`^UquZ X[jnZ�X8_uv<_`bg_uq`w� � jUWYp�WYp \UZ]p3s]k8WYT<Z5\�WY^ �8� �=a`bgs5SUbgSUp/de_uk t1bYSUV TUWY^Uq ���'� 	
Thw $ � r � � Z5SUVoa`^U^ a`^U\�X[jnZ�k8Z]bYZ��ca`^hX-v a`k X[p�a`k3Z�k8Z��mWYZ�"0Z]\ jUZ]k3Z�4RDZ5Z4p3Z]s�X[Wg_`^ �
_`d 2 ��)43 de_uk=deSnbgb+\UZ�X�a`WYbgp��
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������# �  �� ��� �  "� ���,������� �����  "��( ����� � � ��(  �! "�� "� # ��(���� � �!#��  ���� �  ��!
M � � 	 � � � d � &<Wgp}a7�`Z]k X[Z�� " WYX8j � & � � �mk8Z��uZ]k3p8Z�X[jUZ�p8WYqu^Up}_u^ acbgbUZ5\UquZ]p0_`X[jnZ]k(X[j a`^

bY_D_`vUp/acX/X8jUWgp �uZ5k3X8Z�� �
M � � � � � � d � & Wgp�a �uZ5k3X[Z�� " WYX8j � & � � k8Z��uZ]k3p8Z X[jUZ$p3Wgqu^ _u^ a`^hw Z5\UquZ acX�X8jUWgp

�`Z]k X[Z�� �
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bYZ]^Us5Z]p��
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� �8� ��� -��0w�X[jnZ=s]_ubYb a`k3Wg^Uq X[jnZ]_uk3Z]V "iZ  ^U_�" X[jUZ5k8Z/WYpAaJs5_ubgbga`k�^nZ]Wgq`jmT�_uSUk3jU_m_D\
_`d � WY^ � p3_;X8j acX "0Zos]a`^�p3Z]Z � � � � � 2 � 	 �13 � � � " jUZ5k8Z 2 � 	 �13 �6� WYp&a
s5_ubgbga`k/^UZ]WYquj T<_`SUk8jU_m_m\�� Wg^6d�a`s5X a`bYp8_oaok3Z]quSUbga`k/^UZ5Wgquj T�_uSUk8jn_D_m\ de_`k�� � � jmSnp "iZ
j a:�`Z � � � � ��� � 2 � 	 � � � � �0a`^n\�p8WYVoWYb a`k3bYw  � � �  � � 2 � 	 � ��� � ��� � _�"
"0Z-j a:�uZ

� � � 2 � 	 � �"� � ����  � � 2 � 	 � � � � �

� _
"�� �	� � � \nWgp8s5_u^U^UZ5s5X8p � � � 2 � 	 � �	� � ��Wg^hX[_�X#"0_ vUWgZ5s]Z]p�� � ^UZ�vnWgZ]s5Z$Wgp
� �
� �	� � � " jnWgs�j Wgp�s5_uV4v a`s5X$a`^U\�X[jUZ�_`X[jUZ5k$Wgp 2 � 	 � � � � ��H Z]^ns]Z�X[jUZ
WYV a`q`Z�� � � �	� � � ��V SUp3X&\UWYp8s]_`^U^UZ]s�X  � � 2 � 	 � ��� � ��Wg^hX8_;X#"0_�vUWgZ5s]Z]p��
� ^UZ
WYp�s]_uV4v a`s�X$^ a`V4Z]b w� � � �
� �	� � � ��a`^U\�X8jUZ�_`X[jnZ]k�� � 2 � 	 � � � � � Wgp�^U_cX:�
� _
" W d��%� 	�� � 	 �����"Wgp&a�p8Z5lmSnZ]^Us5Z WY^ 2 � 	 � �0" WYX8j�� & � � X[jUZ5^/"iZ�s5Z]k X�a`WY^UbYw j a:�`Z
X8j acX�� � � ��� �	� � � � � ���&�� � �  � 2 � 	�� &�� � � � �  � 2 � 	 � � � � � � jmSnp
p3Wg^Us5Z�� � � ��� �	� � � � Wgp�s5_uV4v a`s5X."0Z6p8Z5Z X8j acX�X[jnZ]k8Z6WYp�a�� � � p3SUs�j�X8j acX
� � � ��� �	� � � � �  � 2 � 	�� �)� � �DH�_
"0Z��`Z]k&p8Wg^ns]Z��zWgp-a$TUW �3Z5s5X8Wg_u^ "0Z�X[jUZ5^
V Snp3Xoa`bgp3_ j a:�uZ;X8j acX 2 � 	 � � � � ��� � 2 � 	 � � � � ��� � j SUp�� � 2 � 	 � � � � ��WYpoa
^UZ5Wgquj T�_uSUk3jU_D_m\$_`d 2 � 	 � � � � de_uk/p8_uV4Z�� " W X[j � ����� � �

�JbYp8_�� � � � � � � � � �&\UWYp8s]_`^U^UZ]s�X[p 2 � 	 � �	� � a`^n\/"iZ$s]a`^ p8WYVoWYb a`k3bYw f ^n\��%�
p3SUs�j X[j a�X!� � � � 2 � 	 � � � � � WgpJa ^UZ]WYquj T<_`SUk8jU_m_m\�_`d 2 �%� 	 � � � � � a`^n\�a`qha`WY^;f ^n\
� � p8Sns�j X8j acX"� 2 �%� 	 � ��� � �iWgp/a ^UZ5Wgquj T�_uSUk3jU_D_m\$_`d 2 � � 	 � � � � a`^n\�� � p3SUs�j X8j acX
� � � � 2 � � 	 � ��� � �/WYp a�^UZ]WYquj T<_uSnk8jU_m_D\6_`d 2 � � 	 � ��� � �
� _�" s]_u^np8Wg\nZ]k�X8jUZ$V ac^UWYde_ubY\�#&" jnWgs�j Wgp�X8jUZ�k3Z]quWY_u^ T�Z5X#"0Z]Z]^$�%� � � a`^n\

� � � � � � � � � � ��� � RDZ5Z$f quSUk3Z � � � % � � � X�Wgp�s5bgZ]a`k X[j a�X���#%� � � � 	 � ����RDZ5X
� � � 2'& 	 � �� � 	 � � � 2(& 	 � �� � a`^n\ � !� � � � 2'& 	 � �� � � 	 � !� � � � � � 2'& 	 � � � � �

� � _
"�s]_u^np8Wg\nZ]k/X[jUZ de_ubYbg_�" Wg^nq p8Z5lmSnZ]^Us5Z�_`d Wg^Us5bgSUp3Wg_u^Up -

�*),+ &
� � � !) �

)
� � �*) �

�� � � !)
� _�" T�Z]s�acSUp8Z _cd X[jUZ;vUk8_m\USUs�X�p X[k8Sns5X[Snk8Z WY^ 2 � 	 � � � � "0Z�j a:�uZ X8j acX4X[jUZ
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s5_uVov�_up3WYX[WY_u^ ��� � -��*) + � � ��) � Wgpoa jU_uV4_`X[_`v w Z5lmSnW��ca`bgZ5^Us]Z2� * SUk X[jUZ5k8V4_uk8Z
W d � ! 	 � ! 	� ! a`k3Z X8jUZ X[jUZ V acvUp;WY^U\USUs5Z]\ T w � T<Z�X#"iZ5Z]^ p3SUTUp8vUa`s]Z5p _`d  � X[jUZ5^
"0Z�a`bYp8_ p3Z]Z�X8j acX  ! ��� ! - � ) � � � � )-WYp�a jU_uV4_`X[_uvhw Z]l SUW'�ca`bgZ5^Us]Z2��RDWg^ns]Z��
WYp$a jU_uV4Z]_uV4_uk3vUjUWgp3V "iZ s]_`^Us]bYSU\UZ X[jUacX  ��� - � !) � � � � !) Wgp$a jU_`Vo_`X8_uvhw
Z5lmSnW��ca`bgZ5^Us]Z2� � j SUp � ��j a:�mWg^Uq a bgZ�d X$Wg^3�`Z]k8p3Z ac^U\ a k3WgqujhX$WY^3�uZ]k3p8Z2� Wgp�X8jmSnp;a
jU_`Vo_`X8_uvhw�Z5lmSnW��ca`bgZ5^Us]Z2�0RDWgV4Wgbga`k8b w 6WYp a�jU_uV4_`X[_uvhw$Z5l SUW��ca`bYZ]^Us5Z�
�i_u^Up3Wg\UZ5k ^U_�"�X[jnZ-de_`bgbg_�" WY^Uq Voa`vUp1-

� � � � � � � � � � ���� � � !) �
)
� � �*) �

�� #
$ Z�s�a`^�s�jn_D_up3Z��*X8_ T<Z X8jUZ Voa`v�p8SUs�j X[jUacX�� ! Wgp X8jUZ s5_ubgbga`vUp8WY^Uq Voa`v�� ! -
# ! � � ) � � # ! �nT<Z5Wg^Uq�X[jnZ Wg\UZ5^ X8WYX w V a`v$_`^ # ! a`^U\6vUk8_
�3Z]s5X8Wg^Uq 2 � � 	 � � � � _u^hX[_
� � � � � � � � ^UZ&p3Z]Z5pJX[j a�X
	 Wgp�aojn_uVo_cX[_uvhw6Z]l SUW'�ca`bgZ5^Us]Z�T<Z5s�a`Snp8Z�	 ! WYp�� � bgp8_��
WYp a4jU_`Vo_`X8_uvhw�Z5lmSnW��ca`bgZ5^Us]Z f(�DWY^Uq � � � � � � � � � � ��� $ Z�a`bgk3Z�a`\Dw$j a:�uZ�p8Z5Z]^;X8j acX
� WgpJaojU_`Vo_`X8_uvhw Z]l SUW��ca`bYZ]^Us5Z� � j SUp0"0Z p3Z]Z�X8j acXJX8jUZ s5_uVov�_up3WYX[WY_u^� � ��� 	 Wgp
a4jU_uV4_`X[_uvhw6Z5lmSnW��ca`bgZ5^Us]Z�a`^U\;Wgp a`bgp3_oX[jnZ�Wg^ns]bgSnp8Wg_`^;Voa`v � � � � � � � � � � � � � # �
� \U\UWYX8Wg_u^Ua`bgb w."iZ�j a:�uZ-X[jUZ-Voa`vUp -

� �%� � � � �� � �*) �
�� #

� jUZ5p8Z}V a`vnp"_`^Us]Z}a`qhacWg^-a`k3Z}jn_uVo_cX[_uvhw Z5l SUW��ca`bYZ]^Us5Z]p"a`^U\7" jU_up3Z0s5_uVov�_up3WYX[WY_u^
WYp=X[jUZ-Wg^ns]bgSnp8Wg_`^$V a`v�� �%� � � � � � # �}RDZ5Z�fUquSUk8Z � � � %(�
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 �����$ �����1����( ������������"# � 	 # � ! � ����� ������(*� $)(*�,+ ����� � � � �! ��� "��� ����� !

� ��� � � - -�Z5X-��&+T<Z�X[jUZ bYWg^! de_`k�#�& � � jUZ]^$_`^UZ p8Z5Z]p=X8j acX 	�&MWgp0jU_uV4Z]_uV4_uk8vnjUWgs/X[_
	�& � � 2 � 	 � � � ��& �(p8_�X8j acX "iZ s]a`^�s]a`v 	�& " W X[j�a&T<_uSn^U\ a`k w ��&MX8_ quZ�X/a�s5_uVovUa`s5X
Voa`^UW de_ubg\�� & " W X[j6T<_`SU^U\ a`k w ��&#�,�JvnvUbYwmWg^nq�X8jUZ]_`k8Z]V � � +(� � wmWgZ5bg\Up/X[jnZ�k3Z]p3SUbYX��

�

� ^Us5Wg\UZ5^ X[a`bgb w X[jnWgp�k8Z]p3SUbYX�WYp&V Sns�j V4_uk8Z�quZ5^UZ]k8a`b1X[j a`^�p3X[acX[Z5\�� * _uk-Z��na`V4vUbgZ
W d�	�� 	�	 � a`k8Z-jU_uV4Z]_`Vo_uk3vUjUWYsJs]_`VovUbYZ]V4Z]^hX[p/_cd p3SUTUp8Z�X[p"# � 	%# � _`dAac^ w�V a`^nWYde_ubY\Up
p3SUs�j�X8j acX4T<_cX[j # � 	%# � j a:�`Z�k8Z5quSUbga`k�^UZ]WYquj T<_`SUk8jU_m_m\Up�� � jUZ]^ X[jUZ5Wgk�bgWY^! p4a`k8Z
j � s]_uT�_uk3\ a`^hX:� � vUa`k3X8Wgs]Snb a`k3bYw6Wg^hX8Z]k8Z5p3X8Wg^Uq5�`Z]k3p8Wg_`^ _cd1X[jUWYp Wgp4" jUZ]^ "0Z�j a:�uZ�WgV.�
V4Z]k3p8Z]\ p8Snk3d�a`s5Z]p�Wg^ a +2� Voa`^UW de_ubg\��
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���! "����� ��( � � � � ����( �  "$ ������� � �	���( �"��$&����� !
� ! � (�� �� "���! "�� "� # ��( ���  � !
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H Z5k8Z�q`Z]_uV4Z5X8k8WgsoVoZ]a`^Up�X[jU_up3Z %�� V a`^nWYde_ubY\Up0" jUWgs�j a�d X[Z]k�p8vUbYWYX8X8Wg^Uq;a`bY_u^Uq�WY^ �
s5_uVovnk8Z]p3p8WYTUbgZ=p3vUjUZ5k8Z]p � p3Z]Z 2 � Y 3 �Aa`^U\�X[_uk3W � 5hR 5�\UZ5s]_uV4v�_up8W X[Wg_`^��`p3Z]Z 2 F 3 a`^U\ 2 ���13 ���
j a:�`Z quZ]_`VoZ�X[k8WYs-vUWgZ5s]Z]p W � Z��a`k3Z RDZ5WYdeZ5k3X�f TUk8Z5\�� H a `Z5^�_uk H�wmv<Z5k8T�_ubgWYs� $ Z�j a:�`Z
p3SUs�j a \UZ5s]_uV4v�_up8W X[Wg_`^ Wg^�_uSUk1s]a`p8Z2�,* WYk8p3X8bYw&p8Z5v a`k[a�X[Wg^nq _uSnX(\UWYp �3_uWY^ XAs]_uV4v<_`^UZ]^hX[p
_`dia6vUbgSUV�TUWg^Uq6quk8a`vUj s]_uk3k8Z5p8v�_u^U\Up-X[_ p8vUbYWYX3X[Wg^nq6a`bg_u^nq WY^Us]_`VovUk3Z]p3p8WgTnbgZ�p8vnjUZ]k3Z]p��
RDZ5s]_u^n\UbYw�MWg^ X[jUZ&s]_u^n^UZ]s�X[Z]\�s5_uV4v<_u^nZ]^hX[p�X[j acXJk8Z5V a`WY^�� Z�a`s�j�Z]\UquZ�k8Z]vnk8Z]p3Z]^hX[p-a
qubYSUWg^nq�a`bY_u^Uq�a&X[_uk3SUp��DjU_�"iZ��uZ5k=X[jUZ p3Z5X/_cd�X[_uk3W�jnZ]k8ZJ\U_DZ5p=^U_`Xi^UZ]s5Z]p3p[a`k3WgbYw4de_uk3V a
V4Wg^UWYV acb�d�a`V4Wgb wode_`k X8jUZ 5hR 5op8vnbgWYX3X[WY^Uq!�UTUSDX a�p8SUTnp8Z5X _`d X8jUZ]V \U_mZ]p�� � jUZ&vUWgZ5s]Z]p
k3Z]Voa`Wg^UWY^Uq�a`k3Z-s]Z]k X�a`WY^UbYwoquZ5_uVoZ�X[k3Wgs�Ua`bgb<_`d�X8jUZ]V T�Z]WY^UqoRDZ]W deZ]k X/f TUk8Z5\��
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� ��� � � -�-!Z�X 	�� 	�	 � T�Z0X#"0_-jU_uV4Z]_uV4_uk3vUjUWgs(s5_uVovnbgZ]V4Z]^hX8p _`d p3SUs�j4a`k8k8a`^UquZ5VoZ5^ X8p��
� jUZ5^�X[jUZJk8Z]p3v<Z5s5X8W��uZ bYWg^! p��-� 	%� � a`k8Z j � s]_`T<_uk3\ a`^hX:� �}Z5X���� 	�� � a`k3ZJv�_up8p3WgTUb wok3Z��
\USns]WgTnbgZ quk[acvUj Voa`^UW de_ubg\UpAa`^U\�ack8Z X[j SUp}quZ]_uV4Z5X8k8WYs� � vUvUbYwmWY^Uq � SUk8a`Z��%0 piX[jnZ]_uk3Z]V
wmWgZ5bg\Up=X8jUZ-k8Z5p8SUb X:�

�

�Jqua`Wg^6X[jUWYp k8Z]p3SUbYX "0_uSUbY\ a`bYp8_�jU_ubY\ de_uk�a`k3k[a`^nquZ]V4Z]^hX[p�_`d WgV4VoZ5k8p8Z5\6p8SUk d�a`s]Z5p
WY^�a.+2� Voa`^UW de_ubg\0" jn_up8Z0p8Wg^nquSUb ack�v<_uWY^hX[p!s�a`^&T<Z}k8Z5p8_ub'�uZ5\ Thw&Tnbg_�" Wg^Uq SUv�_`dUv�_uWg^hX8p��
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Cubic

Case 1

1.

Self Inverse ?

         No

2. Yes

3. Yes

4. Yes
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Cubic

Self Inverse ?

Case 2

Yes1.

2. Yes

3.
Yes
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Comment

Self Inverse ?

Yes1.

2.

3.

 No

4.

6.

5.

Yes

Yes

Cubic

Case 3

Conic

See
Comment

See
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No

Yes

         No

i

Yes

Yes

YesCubic

Case 4 Self Inverse ?

1.

2.

3.

5.

4.

6.

A line may pass through the Q    

if they are collinear.
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Plumbing Diagram
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Note that the conics do not 
intersect in points which
are not ambiguous.  For
example this intersection
should not really be here.

Henceforth the six conics will not be drawn, only the six ambiguous points.
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