
4
����� ���	�
�	��
��� �������������������������������� "!#�	�$���%�'&(�����

)+* � ����� �!�

,.-0/ 132547698;:=<?>@4BAC8D2 -E-E-F-E-E-F-E-F-E-E-F-E-E-F-E-E-F-E-F-E-E-F-E-E-F-E-F-E-E- GDH
,.-IH J�KL4gN?8;:=M�ON-E-F-E-E-F-E-E-F-E-F-E-E-F-E-E-F-E-E-F-E-F-E-E-F-E-E-F-E-F-E-E- GDH

OQP R#PTS UWVYX#Z7[�\]�^W_(`a_BV7\@bc\@d_ePfP(PfP(PfP(PfP(PfPfP(PfP(PfP(PfP(PfP(PfP(PfP(PfP g@R
OQP R#P R hji[lkm\`n\op]aiq�^W_r]�VYXm\@[lkm]s^#_ft_BVvun_7w#`Y]$PfP(PfP(PfP(PfP(PfP(PfP(PfP(PfP g9x

,.-cy z|{5}~KL69AC��ML254r�W4BAC8D26O�-E-E-F-E-F-E-E-F-E-E-F-E-E-F-E-F-E-E-F-E-E-F-E-F-E-E- Gm,
OQP xmPTS ��\@uaZ7`nop_7bEP(PfP(PfP(PfP(PfP(PfP(PfP(PfP(PfPfP(PfP(PfP(PfP(PfP(PfP(PfP(PfP g�O
OQP xmP R ��\`n\[l�3ua`n_r]�^#w�`n_rVr\@bc\@d_
^WZ7��i`n[�\@�#bp_	PfPfP(PfP(PfP(PfP(PfP(PfP(PfP(PfP g@�
OQP xmP x �sZr]aw#bTun\@un]�PfP(PfP(PfP(PfP(PfP(PfP(PfP(PfPfP(PfP(PfP(PfP(PfP(PfP(PfP(PfP g@�

,.-p, ��A;OB><8OgOBAC8D2�-E-F-E-E-F-E-E-F-E-F-E-E-F-E-E-F-E-E-F-E-F-E-E-F-E-E-F-E-F-E-E- �D�
,.-I� �F8Q2?>�0<6OBA08Q2 -F-E-E-F-E-E-F-E-F-E-E-F-E-E-F-E-E-F-E-F-E-E-F-E-E-F-E-F-E-E- �./

j�K \ j



��������������� �	� ��
 �x�(� �����  
 �� �  
 � �[� ����� � �}��
 ���5�¬� ���  ������
 �
� ��� �d	����+��� � ��� ����	

V � :5�R_`7a=�Dcb f 7aC[DU��� m�Dc<>�Rbd7�ZvEd7i9;:5< � 7�9;7�e�Dvb	e�D[7�Zce>7{Z[maCcbd�R<>7�E(��A2@�ZcDcb	ZY�*7aC��v4�< Q54 @5=aq�<*bdC[7aCY�
<*e 9���9;7�e*b � 7¥@�<W�*7x�*Ed:�=¥@�t�7PF �8:5<>Ci=a:59BA2@�Z[:5e>C{DcZ[:5bdC89;m�Dc?>:��*7aC{�*7xZ[m�tP<*El@�ZcbdC�@�Dcbd:5e��R<W=�?2@�9BA
�*7x�*m f :5Zc9�@�Dcbd:5e � t�@�<2C[Ccbd7�e*e>7PM>E	b	e>m¥@�b	Z[7�m�El@5CcDcbdq�<>7x7�D}�*7�D��!A�7��{@�t�7�E�jNk¨e"!�7�E	9�@�e>e��}@5C�C[:�=�bdma7aC8@�<Ru
� �*m�9;:5e>C � A*Z[:5A�:PC[ma7aCUA2@�Z��U?*b	Zcbd:5e�H \P\¥z LNF��8:5<>Cv@ � :5e>C�<*Dcb	E	bdC[m{�*7aC�:5A�m�Z�@�D[7�<*Z[CY�Rb��-m�Z[7�e�Dcbd7�EdCUA�:5<*Z
E�� m � @�E	<2@�Dcbd:5e��*7aCi=�?�@�9BA>C{�*7 � 7a=�D[7�<*Z[C F�V(7aC{�*:5e*e>ma7aC{�*7]�*7�<Ru A2@�D[b	7�e!D[C{:5e�D{m�D[m�<*Dcb	E	bdC[ma7aC � DcZ[:5bdC�v4�< Q54 A2@�Z�A2@�Dcbd7�e�D��¨7�D�<*e>7Y=a:5e*e2@�bdC[C�@�e>=a7}=�E	b	e*bdq�<>78@iA*Zcbd:5Zcb � � :5b	Z�E�� m�Dc<2�*7}�*7UEl@{Z[7�A*Z[:��R<>=�Dcb	�*b	j
E	b	D[m}�R<��>E	:�=¥@�t�78Z[7aCcA*b	Z�@�D[:5b	Z[78�R< =�?2@�A*b	DcZ[7 Q A2@�t�7 p�X � ��<*e�A2@�Dcbd7�e�D�A*Z[maC[7�e�D[7}<*e f :5e2=�D[b	:5e>e>7�9;7�e!D
e>:5Zc9�@�E��*7aC A�:5<*9;:5e>C @�Ed:5Z[C�q�<>7WEd7��*7�<RuRb���9;7�A*Z[maC[7�e�D[7�<*e>7�@�D[m�Ed7a=�D�@5Ccbd7 7�D <*e�7�9BA*?��RC���9;7
A*<*E	9;:5e2@�b	Z[7�q�<*b(=a:5e>�*<*bdC[7�e�D8��<*e>7w9�@�< � @�bdC�7{Z[7�A*Z[:��R<>=�Dcb	�*bdE	b	D[m��R<��*Ed:�=¥@�t�7�Z[7aCcA*b	Z�@�D[:5b	Z[7PF

� �$# %'&(�*) ���,+��

���.-�0/ )2143 ����� � 
�� �!� 1 ������5��

V(7xZ[7a=¥@�El@�t�7]�*m f :5Zc9�@��*Ed7]C � 7�uRA*Zcb	9;7�=a:59B9;7�<*e>7�9Bb	e*b	9BbdC�@�Dcbd:5e���� <*e�=�Zcb	D���Z[7�tPEd:5�2@�E q�<*b17aCcD
<*e =a:59BA*Z[:59BbdCi7�e�DcZ[7��*7�<Ru�m�e>7�ZctPbd7aC �R<*e>7xm�e>7�ZctPbd7x�*7�Ccb	9Bb	El@�Zcb	D[m � E1 �U7�DY<*e>7�m�e>7�ZctPbd7x�*7wZ[m�tP<Rj
El@�ZcbdC�@�Dcbd:5e � E2 ��F�V � maq�<2@�Dcbd:5e 3RF \ Z[maCc<*9;7i=a7�DcD[7 f :5Z[9�<*El@�Dcbd:5e�t�m�e>m�Zcbdq�<>7PF-8�=�bGM�e>:5<>C�m�Dc<>�Rbd:5e>CUDcZ[:5bdC
Z[m�tP<*El@�ZcbdC�@�Dcbd:5e>Ci�Rb��-m�Z[7�e�D[7aC¥F
6 � ��� "���� 687:9 ��$x� �4;*<(= 7 ����� 7	> ��"��?; 7 <�� � �����1� ��@ V �S@�E	t�:5Zcb	Dc?*9�7��*7aC � �*m�9;:5e>C  @Ym�D[m�A*Z[maC[7�e�D[m
7�e �*m�D�@�b	E-�>@�e>C�Ed78=�?2@�A*b	DcZ[7 3 A2@�t�7 3 z 7�D�Ed7i=�?2@�A*b	DcZ[78A*Z[ma= �a�*7�e�DUA�:5ZcD�@�e!DUCc<*Z�El@xZ[7�A*Z[:��R<>=�Dcb	�*b	E	b	D�m
�R< �*Ed:�=¥@�t�7 Z[7aCcA*b	Z�@�D[:5b	Z[7 b	e�DcZ[:��R<*b	D�<*e>7�A*Z[7�9Bb���Z[7�@�A*A*E	bd=¥@�Dcbd:5e �*7 =a7�D�@�E	t�:5Zcb	Dc?*9;7W�*m � 7�Ed:5A*A�mA�7�e>�>@�e�D}El@�Dc? �aC[7PF

V(7 E	bdC[C�@�t�7 t�@�<>C[Ccbd7�e 7aCcDB<*e>7 Z[m�tP<*El@�ZcbdC�@�Dcbd:5e ?>:59;:5t
��e>7 bdC[:5DcZ[:5A*bdq�<>7PF g s e �*7 A*Z[7�e>�RZ[7�7�e
=a:59BA*D[78El@we2@�Dc<*Z[78e>:5eRjG?>:59;:5t
��e>7{�R< Dc?>:5Z�@ u-M�e>:5<>CU@ � :5e>C�b	9BA*Edm�9;7�e�D[mi�*7�<Ru @�<*DcZ[7aC�9;m�Dc?>:��*7aC M
q�<*b1<*Dcb	E	bdC[7�e�DwEd7aC � �*m�9;:5e>C � A�:5<*Z{E�� 7aCcDcb	9�@�Dcbd:5e,�*7aC{=a:5ZcZ[7aCcA�:5e>�>@�e>=a7¥C��*7aC{A�:5b	e�D[C¥M-7�D{�*b
��m�Z[7�e�D[C
:5A�m�Z�@�D[7�<*Z[C��*7�Z[m�tP<*El@�ZcbdC�@�Dcbd:5e �*7]=�?2@�9BA>Cw�*7 � 7a=�D[7�<*Z �2E�� :5A�m�Z�@�D[7�<*Z�E�b	e>m¥@�b	Z[7Bm�El@5CcDcbdq�<>7�H 3PQ M X�K L
7�DxE�� :5A�m�Z�@�D[7�<*ZA�{@�t�7�E�jNk¨e"!�7�E	9�@�e*e�H K X LNF = 7aC��*7�<Ru Z[m�tP<*El@�ZcbdC�@�Dcbd:5e>C�<*Dcb	E	bdC�7�e�Dx<*en@�<*DcZ[7 C[=�?>m�9�@
��� b	9BA*Edm�9;7�e�D�@5Dcbd:5e A2@�ZYZ�@�A*A�:5ZcDi@�< E	bdC[C�@�t�7{t�@�<>C[Ccbd7�e(F
���:;�<�= 7 �5� � 7	> �¬"��B=����/� 7 �����n�4= 7 � > ��	�</� 	}e>7;C�:5E	<*Dcbd:5en� E�� maq�<2@�Dcbd:5e �*7;9Bb	e*b	9BbdC�@�Dcbd:5e 3RF \ 7aCcD
:5�*D[7�e�<>7U�YA2@�ZcDcb	Z1�*7aC1maq�<2@�Dcbd:5e>C1��� k�<*Ed7�Z¨@5C[C[:�=�bdma7aC � ∇E(Ũ) = 0 F ^ :5<>Z/El@YZ[maC[:5E	<*Dcbd:5e]e�<*9;m�Zcbdq�<>7
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