
���������
	��
�
�������������
��������������� ��������������� �
�
�����������
�!��� �"��� �
���

#%$'&($*),+�-".0/1/

243�57698;:�<>=>?9@;8;AB<*6
CEDGF�H*I J4KGF�F�LNMOJ"P�QSR%K*T4U�IWV�T4X*MNRYMNZ0F[U
M�Z0DGF�J4L7R]\^F�LNF_I KYZ0F�LNF�MNZ0F[Q,H"L1IWU�T`L1IWX RaI K

HGDYRYM1IWV�T4X^MNRYMNZ0F[U
M1b!PcJ4L�F�deT4U
H>X F,H*XWT`KGF�ZfT`LNRgUhJ4ZfI J4K>biT`K>Q�j;F�k"T`Kaj%RlMNZ0m>QSReI KGk
Z0DGF�T`MNR;UhHGZ0J4ZfIWVnj;F�D>TNo;I J4LpJ"P�qsrutwvyxuz|{[Z0L1T~}�F[V�Z0J4L1I F�M 3�� K
L7F[V�F�K%ZiQSF�o4F[X J4H>U
F�KYZ0M1b"LNF��
MNF[T`L~VsDGF�LNM�U
J4ZfI o�T`Z0F[Q�jYR�V�XWT`MNM~IWV�T4X'HGLNJ4j*X F[U
M]I K�HGm"LNF�U�T`Z0DGF[U�T`ZfIWV�M \�F�L7F�X F[Q
Z0J�V�J4KGM1IWQ4F�L�QSR%K*T4U�IWV�T4XpMNR%M7Z0F[U
M,J4K�o�T`L~I J4mGM,H>T`L1T4U�Z0F�L1I �[I KGkaMNH*T4V�F�M1b�T`K>Q�Z0J
� mGF�MNZfI J4KGM T`j�J4m"Z
��t%�7x1vyz[{�Z0L1T~}yF[V�Z0J4L~I F�M 3 CE\^J,J4mGZ0MNZfT`K>Q"I KGk�QSF�o4F[X J4H>U
F�KYZ0M�\�I Z0D
Z0DGF�M7F�PcF[T`Z0m"LNF�M�T`LNF�Z0DGF�MNZ0m*QSR�J"P�QSRYK>T4U�IWV�M�J"P���I F�k4LNJ4m"H�T4V�ZfI J4KGM!J4K_DGJ"UhJ4k4F��
KGF�J4m"M�MNH*T4V�F�M1b%\�I Z0D�T`H"H>XWIWV�T`ZfI J4KGM'Z0J�V�XWT`MNM1IWV�T4X � mGF�MNZfI J4KGM�I K�K%m>U�j;F�L�Z0D"F�J4LNR[b;T`K>Q
Z0DGF�MNZ0m>QSR�J"P'QSRYK>T4U�IWV�M�J"P*Z0DGF �G���0�4�u�����7T4V�ZfI J4K�J4K]Z0D"F U
JeQSm>XWI�MNH*T4V�F�J"P � m>T`�
QSL~T`ZfIWV�QGI �wF�L7F�K%ZfIWT4X M�\�I Z0D T`HGH*XWIWV�T`ZfI J4KGM�Z0JlI KYZ0F�LNo(T4XEF�deVsD>T`KGk4F�Z0L1T`KGM1P¡J4L1U�T`ZfI J4K"M
T`K>Q¢H;J"X R%k4J4K>T4X�j>IWXWXWIWT`L1Q4M 3�£ F�LNF[PcF�L!Z0J¥¤ ¦�XW�SD>�SZ¨§hT`K>Q�¤ © T`M1C*T�§
PcJ4L!LNF[V�F�KYZfb'QSF��
ZfT4IWX F[Q�T4V�V�J4m"K%Z0M 3*£ F�T4X M7JhLNF[PcF�LEZ0J ¤ £ F[�ª§eP¡J4L�T�MNmGLNo4F�R�D>I k4D>XWI k4DYZfI KGkhZ0DGF�H>T`L1T4XWX F[X M
j;F�Z«\^F�F�K
Z0D"F�MNFhZ0DGF�J4L1I F�M 3
CEDGF!H>T`L1T4UhF�Z0F�L�M7H>T4V�F�Mh\nD>IWV�D¬T`LNFiMNZ0m*QGI F[Q�P¡LNJ"U�Z0D>I M
H;J"I K%Z�J"P;oeI F�\�bEPcJ4L
F�dY�

T4U
H*X F�Z0DGF�MNH>T4V�F�J"PeXWT`Z0ZfIWV�F�M��G�9��­��u�
�0®¯�G����­��±°���J4L^Z0DGFpM7H>T4V�FpJ"PYm"K>I Z�T`LNF[T � m>T`�
QSL~T`ZfIWV�QGI ��F�LNF�K%ZfIWT4X M�Jfo4F�LOV�J"U
H>X F�d�M7Z0LNm>V�Z0mGLNF�M�J4K�T
MNm"L1PyT4V�F[b�T`LNF�J"P¡Z0F�K
KGJ4K*V�J"U
�
H>T4V�Z�J4LNj>IWP¡J"XWQSM�\nD>IWV�D�V�T`LNLNR T
M1U
JYJ4Z0D³²GK>I Z0F�I K%o(T`L1IWT`KYZ_U
F[T`MNmGLNF 3µ´ F�K>V�F j%R
¶ J"I K>V�T`L�·FpLNF[V�mGLNLNF�K*V�F[b"T�Z¸R%H>IWV�T4X|J4LNj>I Z¯LNF�Z0m"LNKGMpT4X J4KGk�T`K�mGKYj;J4mGK>QSF[Q�MNF � mGF�K>V�FnJ"P
ZfIWU
F�M�Z0J�T`K%R!KGF[I k4DYj�J4L7DGJ%JeQpJ"P"I Z0M¹M7ZfT`LNZfI KGkhH;J"I K%Z 3>º Z¯Z0DGF'J4H"H�J4M~I Z0F'F�d%Z0LNF[UhF�T`LNF
Z0DGF
»|v�¼f�1½¸¾1�f¿Gq9Z0L1T~}�F[V�Z0J4L1I F�M1b;Z0D*T`ZOI M~b�Z0L1T~}yF[V�Z0J4L~I F�M�\nD>IWV�D F�o4F�KYZ0m>T4XWX R F�M1V�T`H;F¢T`K%R
V�J"U
H*T4V�ZnMNmGjGM7F�Z'J"PGZ0DGFhM7H>T4V�F 3 �Sm>V�D]T`Z«RYH>IWV�T4XGZ0L1T~}yF[V�Z0J4L~I F�MiT`LNFho4F�L7R,I KYZ0F�LNF�MNZfI K"k
P¡J4L!T`HGH*XWIWV�T`ZfI J4KGM1À
PcJ4LOT4V�ZfI J4KGM
J4K
D"J"U
J4k4F�KGF�J4mGM
MNH>T4V�F�M~b(Z0DGLNJ4m"k4D
\^J4LNÁ�J"P¯Â
T`K>I
¤ Â
T±§«b>Z0DGF�RlT`L7F�LNF[XWT`Z0F[Q�Z0J�M1I KGk4m*XWT`L�MNRYMNZ0F[U
M!J"PnXWI KGF[T`L¢P¡J4L1U
M!\nD>IWV�D]D>T4Q
j;F�F�K
HGL7F�o;I J4mGM~X R�MNZ0m>QGI F[Q I K�Z0D"F�Z0DGF�J4L7R�J"P¹QGI J4HGD>T`KYZfI KGF�T`HGHGLNJ1d;IWU�T`ZfI J4K>bET`K>Q�P¡J4LOT4V��
ZfI J4KGM�J4K�MNH>T4V�F�M^J"P � m*T4QSL1T`ZfIWVnQGI ��F�LNF�KYZfIWT4X M1b[Z0DGF�R¢T`LNFnLNF[XWT`Z0F[QGb[jYR!\^J4LNÁiJ"P;©�T`M7mGL
¤ © T`M1�±§«b�Z0J�Z0DGFhmGK>I � mGFhF�LNk4JeQGIWV�I Z«R�J"P*I KYZ0F�LNo�T4XGF�d;V�D>T`KGk4F�Z0L1T`KGM1P¡J4L1U�T`ZfI J4KGM 3
Ã mGL�k4J"T4XEI K�Z0D>I M
H>T`H;F�LiI M�T�MNR%M7Z0F[U�T`ZfIWV�MNZ0m>QSR�J"P�QGI o4F�LNk4F�KYZhZ0L1T~}yF[V�Z0J4L~I F�MhJ4K

KGJ4K*V�J"U
H>T4V�Z'H>T`L1T4UhF�Z0F�LnMNH>T4V�F�M 3¯£ F�j;F�k"I K�\�I Z0D_T`K]T`jGMNZ0L~T4V�Z�T`HGHGLNJ"T4V�D>b�\nD>IWV�D
I M�\�F[XWX �7T4Q"T`HGZ0F[Q�Z0J�MNZ0m*QSR�j;J4Z0D
DGJ"U
J4k4F�K"F�J4mGM
MNH>T4V�F�MOT`K>Q�M7H>T4V�F�M
J"P � m>T4Q4L1T`ZfIWV
QGI ��F�LNF�KYZfIWT4X M1beT`K>Q�Z0JiMNZ0m>QSR T4V�ZfI J4KGM'J"P(J4KGF��sH*T`L1T4U
F�Z0F�Lnk4LNJ4m"HGM�T`M^\^F[XWXeT`M�Unm*X ZfI �
QGIWUhF�KGM1I J4K>T4X;k4L7J4mGHGM�T`K>Q�MNF[U�I k4LNJ4mGHGM 3�£ F�Z0DGF�K_M7H�F[V�IWT4XWI ��F�Z0J�MNH;F[V�I ²>VhMNH*T4V�F�M
T`K>Q�MNH;F[V�I ²>VpT4V�ZfI J4KGM 3 �GF�Z�mGM^²GLNM7Z�MNZfT`Z0FhZ0DGFpZ0DGLNF�F�HGLNJ4j>X F[UhM�\nD*IWVsD�\�FOT4QGQSL7F�MNM 3
�ÅÄ>��ÆeÇÉÈªÊfË%Ì*Í|ËeÄ Â�J QGI o4F�LNk4F�KYZ�Z0L1T~}�F[V�Z0J4L1I F�M�F�d;I MNZfÎ

Ï



Ð Ñ(Ò�Ó"Ò�Ô�Õ�Ö%×«Ø±Ø
Ù¢Ä���ÚeÛeÇÉÜ"Ý*È_ÛeÈ%Ä�Ì*Ü"Ì*Þ0Ü"ÚeÛeÇÉÜ"Ý*È¬ß1ËYàGÈªÜwÌ>È�ÊªÜgË%ÈªÍ[àGá¹ËeÄ � K�Z0DGF�H>T`L~T4U
F��

Z0F�L�MNH>T4V�F�M�\^F V�J4K"M1IWQSF�L1b9Z0DGF�LNF�T`LNF�V�F�LNZfT4I K�F[T`M1IWX R�QSF�M1V�L1I j;F[QÅQ"I o4F�LNk4F�K%Z�Z0L1T~}�F[V��
Z0J4L1I F�Mi\nD*IWVsD¬\�F,V�T4XWX�â J4j%oeI J4mGM1ã���Z0DGF�Z0F�L1U
M¢âWQSF�k4F�K"F�L1T`Z0F[ã'T`K>Q�â MNH>I L1T4XWI KGk"ã�D>TNo4F
T4X MNJ�T`HGH;F[T`LNF[Q�I K³Z0DGF�XWI Z0F�L1T`Z0mGLNF[� 3åä J4KGM1IWQSF�L,P¡J4L�F�deT4U
H>X F�Z0DGF�MNH*T4V�F J"P�XWT`Z0�
ZfIWV�F�M��G����­��u���0®¯�"����­��±°��^\�I Z0D]Z0DGF
T4V�ZfI J4K�J"P�TiJ4K"F��sH>T`L1T4U
F�Z0F�L�QGIWT`k4J4K>T4XWI �[T`j>X F
MNm"jGk4LNJ4mGHµæ4ç%��è���À�è�éê��ë 3ê� Z�PcJ"XWX J1\nM�F[T`M1IWX RìP¡LNJ"Uí©�T`D*X F�L1ã M�V�J"U
H>T4V�Z0KGF�MNM
V�L1I Z0F�L~I J4KaZ0D>T`Z�Z0DGF Z0L1T~}yF[V�Z0J4L7R�æ4çY��è���î���ï*��Ànè_ðòñ4ë¬��\nDGF�L7F îóÀ��"����­��u����ô
�G����­��u���0®¯�G����­��±°���I MhZ0D"F � mGJ4ZfI F�KYZ�U�T`H>�
I M�QGI o4F�LNk4F�KYZ�IWPeZ0DGF�LNF¢I M�ñ�õö�÷ é�°>ø
MNm*VsD¢Z0D>T`Z

ù çY��è���ï�ú ÷ ù�û ôÅü�ý�þ�ñ4ÿ
�GIWU�IWXWT`L1X R�T'Z0L1T~}yF[V�Z0J4L7R!J"P;T � m>T4QSL1T`ZfIWV�QGI �wF�L7F�K%ZfIWT4XGI M
QGI o4F�LNk4F�KYZpIWP[MNJ"U
FnKGJ4KYZ0L1I oY�
IWT4X9F[X F[U
F�K%ZiJ"P>Z0DGF�MNmGL1P�T4V�F[ã M�P¡mGK>Q"T4U
F�K%ZfT4X9k4LNJ4mGH]D>T`M�T�LNF�HGLNF�M7F�K%ZfT`ZfI o4F�\nD>IWV�D
I M�T�o4F�LNZfIWV�T4X*X J%J4H>b(Z0D>T`Z�I M1b9XWI F�M�F�KYZfI LNF[X R_I K¢Z0DGF�X F[TNo4F�M
J"P"Z0D"F�o4F�LNZfIWV�T4X*PcJ"XWI ZfT`ZfI J4K
T`MNM7J;V�IWT`Z0F[Q�Z0J�Z0DGF � m>T4QSL~T`ZfIWVnQGI ��F�LNF�K%ZfIWT4X 3 ¶ LNF[V�I MNFiQSF�²GK>I ZfI J4K"M¹\�IWXWXGT`HGH;F[T`LpXWT`Z0F�L��
X JYJ4MNF[X R
M7H�F[T`ÁeI KGk"b¯T�QGI o4F�LNk4F�KYZhZ0L1T~}�F[V�Z0J4LNR�I M�J4jYoeI J4mGM�IWPeZ0DGF�L7F�I M�T�²GK>I Z0FiMNF�Z
J"P
F�dYH>XWIWV�I Z�T4X k4F�jGL~T4IWV�QGT`ZfT
\�D>IWVsD¬T4V�V�J4mGK%Z!PcJ4LpZ0DGF�QGI o4F�LNk4F�K>V�F�J"PGZ0D"F�Z0L1T~}�F[V�Z0J4LNR 3
CEDGF�KGJ4K"�sJ4j%oeI J4mGMpQGI o4F�L7k4F�K%Z¹Z0L~T~}yF[V�Z0J4L1I F�M
T`LNF'Z0DGF�I KYZ0F�LNF�MNZfI KGk�J4KGF�M�PcJ4L¯Z0D"F�T`HG�

H>XWIWV�T`ZfI J4K"M 3>� KiZ0DGF�DGJ"U
J4k4F�K"F�J4mGM¹MNH>T4V�F�MNF�Z0ZfI K"khZ0DGF�R�D>TNo4F�j�F�F�K¢T`MNM7J;V�IWT`Z0F[Q�\�I Z0D
I LNL~T`ZfI J4K>T4XYM1I KGk4m>XWT`L�P¡J4L1U
M~b�T`K*Q�I K � m>T4Q4L1T`ZfIWV
QGI �wF�L7F�K%ZfIWT4X�M7H>T4V�F�M1bY\�I Z0D_U�I K*IWU�T4X
jGm"Z!K"J4KG�smGK>I � mGF[X RY�sF�LNk4J;Q"IWV¢I K%Z0F�L7o�T4X¹F�d;V�D>T`KGk4F�M 3�� K�F[T4V�D�V�J4KYZ0F�dYZfb^J4KGF¢\^J4m>XWQ
XWI Á4F�Z0J�Á%K"Jf\ \nDGF�Z0D"F�L!K"J4KG�sJ4j%oeI J4mGM¢QGI o4F�LNk4F�KYZOZ0L1T~}�F[V�Z0J4L1I F�M�F�deI MNZfb¯J4Li\nD"F�Z0DGF�L
T4XWX9Q"I o4F�LNk4F�K%ZpZ0L1T~}�F[V�Z0J4L1I F�MiT`L7F�J4j%oeI J4mGM 3
��Ä���à"ÊªË%È�Ü����>ÇÉÛwË%ß��"ËYÌ>Í[Ë;Ä�� I deI KGkÅT�K>T`Z0mGL1T4XEU
F�Z0L1IWV�J4K�Z0DGFiMNH*T4V�F[b¹T`K>Q�T

j>T`M7F�H�J"I KYZfb^I Z�I M�K*T`Z0mGL1T4X;Z0J¬T`MNÁ,DGJf\ � m*IWVsÁeX R�T
QGI o4F�LNk4F�KYZ�Z0L~T~}yF[V�Z0J4LNR_F�M1V�T`H;F�M1b
Z0D>T`Z�I M~b4\nD>T`Z�I M�Z0DGFnL1T`Z0FnJ"P[k4LNJ1\nZ0D�J"P[Z0DGF�QGI MNZfT`K*V�F�PcL7J"U�T^H;J"I K%Z¹J4K�Z0DGF'Z0L1T~}�F[V��
Z0J4LNR
T`Z�ZfIWU
F�è*Z0J!Z0DGFpj>T`MNF�H;J"I K%Zfb�T`MhT�P¡mGK>V�ZfI J4K�J"PYè 3 � J4L�Z0DGFpJ4j%oeI J4mGMhQGI o4F�LNk4F�KYZ
Z0L1T~}�F[V�Z0J4L1I F�M1b�I Z�I M!M1IWU
H>X F�Z0J¬V�J"UhHGmGZ0F�Z0DGF�L~T`Z0F�J"P*F�M1V�T`H;F[b'T`K>Q�I Z�L7F[U�T4I KGMiZ0J
QSF�M~V�L1I j;F�Z0D"F¢H;J4MNM1I j>X F�L1T`Z0F�M�PcJ4L�KGJ4KG�sJ4jYo;I J4mGM�Z0L1T~}�F[V�Z0J4L1I F�M 3 �4H�F[V�I ²*V�T4XWX R[b�I Z I M
I KYZ0F�LNF�MNZfI KGk!Z0J!Á%KGJ1\l\�DGF�Z0DGF�L^Z0DGF�R
U�T0R�F�M1V�T`H;FiT`M � m>IWVsÁeX R�T`M^Z0DGFpJ4jYoeI J4mGM�J4K"F�M
QSJ"beT`K*Qi\nDGF�Z0DGF�L�Z0DGF�R�U�T0R�F�M1V�T`H;F�T`LNj>I Z0L~T`L1IWX R�M1X Jf\�X R 3
� K�Z0D>I M
H>T`H;F�L1b>T`KGMN\^F�LNM
Z0J�Z0D"F�T`j;Jfo4F � mGF�MNZfI J4KGM�T`LNF!k"I o4F�K�I K�U�T`KYR¢MNH;F[V�I ²>V

V�J4KYZ0F�d%Z0M~b�P¡J4Lnj;J4Z0D¢DGJ"U
J4k4F�KGF�J4m"M�MNH>T4V�F�MiT`K>Q � m>T4QSL1T`ZfIWV�Q"I �wF�LNF�KYZfIWT4X M 3¹� ZnZ0m"LNKGM
J4mGZ
Z0D>T`Z�P¡J4L�DGJ"UhJ4k4F�KGF�J4mGM�MNH*T4V�F�M�T!k4LNF[T`Z0F�L�o(T`L1I F�Z«R�J"P^V�T`MNF�M�T`L1I M7F[b¹T`K>Q�Z0DGF�R
JeV�V�mGHYR�mGMnPcJ4LnU
J4M7Z*J"P|Z0DGF^H>T`H;F�L 3 �GF�ZEmGM�I K*PcJ4L1U�T4XWX R�QSF�M1V�L~I j�F^J4mGLnU�T4I KiLNF�MNm*X Z0M 3
� K
	���\^F�F�dYH;J4MNF�T�M1VsD"F[U
F¢PcJ4LOV�J4KGMNZ0LNm*V�ZfI KGk�K"J4KG�sJ4j%oeI J4mGM�QGI o4F�LNk4F�KYZ
Z0L1T~}�F[V��

Z0J4L1I F�M 3 CEDGF�V�J4K"MNZ0LNm>V�ZfI J4KaI M�j*T`MNF[Q¢J4K³IWQSF[T`MiJ"P�¦�D>I KYZfVsD>I KGF�¤ ¦�D(§«b�I KYZ0LNJ;Q4m>V�F[Q
I K�Z0DGF�V�J4KYZ0F�d%Z�J"P¯QGI J4HGD*T`K%ZfI KGF�T`HGHGLNJ1d;IWU�T`ZfI J4K 3 CEDGF�MNF�IWQSF[T`Mp\^F�LNF�XWT`Z0F�LOQ4F�o4F[X �
J4H;F[Q�jYR ä T`MNM7F[X M�¤ ä T`§�T`K>Q,T4QGT`H"Z0F[Q�j%R�Â
T`K>I�¤ Â
T±§�P¡J4L��GJf\�MhJ4KÅDGJ"U
J4k4F�KGF�J4m"M
MNH*T4V�F�M 3^£ F�T`j"MNZ0L1T4V�ZOT`K>QOLNF�²"KGF�Z0DGF�M1VsDGF[UhF�P¡mGLNZ0DGF�L~b�J4jGZfT4I K>I KGk�LNF�MNm>X Z0M�\nD>IWV�D
T`LNFhk4F�K"F�L1T4X(F�KGJ4m"k4D¢Z0J�Z0LNF[T`ZnZ0D"F�HGLNJ4j>X F[UhM�QSF�M1V�L1I j;F[Q�T`j;Jfo4F 3
� K�	
	
������\�F�MNZ0m>QSR��GJ1\nM�J4K]DGJ"U
J4k4F�KGF�J4mGMiMNH*T4V�F�M 3 � I L7MNZfb�I K]MNF[V�ZfI J4K��O\^F

MNZ0m*QSRiHGLNJ4j>X F[U
M º T`K>Q���P¡J4L�J4K"F��sH>T`L1T4U
F�Z0F�L��GJ1\nM1b�IWU
HGLNJ1o;I K"k�MNJ"U
F�LNF�MNm*X Z0M�J"P
Â
T`K>I¹� ¶ LNJ4H;J4M1I ZfI J4K�� 3 ��T`K>QÅCEDGF�J4L7F[U�� 3�� � 3O� K�	��
\^FOMNZ0m>QSR HGLNJ4j*X F[U
M º T`K>Q
��PcJ4L
T4V�ZfI J4KGM�J"PnUnm*X ZfI �7QGIWU
F�KGM1I J4K*T4X*k4LNJ4mGHGM¢T`K>Q�MNF[U�I k4L7J4mGHGM 3 CEDGF�M1I Z0m>T`ZfI J4K



� ×���Ö%Ó! YÖ#"%$&$GÓwÒ�'NÖ)(*$,+YÓw×WÖ;Ø-+#"�".+#"/(�+#0�1fÒ,(*$_Ø211Ò,(SÖeØ 3
P¡J4L�V�J4KGF�M,I K�Z0DGF�U�T`d;IWU�T4X�QGIWT`k4J4K>T4XWI �[T`j*X F�MNm"jGk4LNJ4mGHGM�Z0mGLNKGMOJ4mGZ�Z0JÅj;F � m>I Z0F
I KYZ0F�LNF�MNZfI KGk 3�£ FiMND"Jf\ �0CEDGF�J4LNF[U4� 3 �"��Z0D>T`Z�T4V�ZfI J4KGMhJ"P�U�T`KYR]V�J4KGF�M1b¯I K>V�X m*QGI KGk
Z0DGF £ F�R;X�VsD*T4Unj;F�L1bYT4QGU�I Z>KGJ4KG�sJ4jYo;I J4mGM'QGI o4F�LNk4F�KYZ*Z0L1T~}yF[V�Z0J4L~I F�M1bSjGmGZ�J4Z0DGF�L�V�J4K"F�M
�0CED"F�J4LNF[U5� 3�6 ��Q4JOKGJ4Z 3 �SF�F�²"k4mGLNF 243

α

α1

α

1

α2

2

α3=-( + )

α

α

α =−(α +α )

2

1

3 1 2
7 A98*?9:):<;>=�º X Z0DGJ4mGk4D Z0DGF�MNF[U�I k4LNJ4mGH J4K Z0DGF�X F[P¡Z T`HGH;F[T`LNM
â M1U�T4XWX F�L1ãWbOI Z_Q4J%F�M�KGJ4Z_T4Q"U�I Z�KGJ4K?�4J4jYo;I J4m"M]QGI o4F�LNk4F�KYZ¢Z0L1T~}�F[V��
Z0J4L1I F�M1bG\nD>IWX FhZ0DGF�J4K"F�J4K¢Z0DGFhL1I k4DYZ�QSJYF�M 3

� Z�I M�ÁYKGJ1\nK�Z0DGLNJ4m"k4D�HGLNF�oeI J4mGM�\�J4LNÁiJ"PA@ 3 CGJ"U�T`K"Jfo
T`K>Q�Z0DGF�T`mGZ0DGJ4L�¤ CGJ £ F1§
Z0D>T`Z�Z0DGF,T4V�ZfI J4K�J"P¯Z0DGF P¡m>XWXE���7QGIWT`k4J4K>T4XWI �[T`j>X F�MNmGj"k4LNJ4mGH���F 3 k 3 b¯Z0DGF P¡m>XWX�Q"IWT`k4J4�
K>T4X9k4LNJ4mGHaI K³�"����­��u���0�!QSJYF�M�KGJ4Z�T4QGU�I Z!KGJ4KG�sJ4jYoeI J4mGM�Q"I o4F�LNk4F�K%ZiZ0L1T~}�F[V�Z0J4L1I F�M1b
T`K>Q,J4K>X R�T4QGU�I Z0M Q"I o4F�LNk4F�K%Z�Z0L1T~}�F[V�Z0J4L1I F�M�\nDGF�K�L1T`K"Á�B,C ö L1T`KGÁ?DEC�ÿ £ F�P¡J4LN�
U�m>XWT`Z0F�Tpk4F�KGF�L1T4XeV�J4KG}�F[V�Z0mGLNF�� ä J4K"}yF[V�Z0mGL7FF� 3W2 ñ4��QSF�M1V�L1I j>I K"k!\�D>T`Z�\^FhZ0D>I KGÁ T`LNF
Z0DGF�T`KGM7\�F�LNM�Z0JOHGLNJ4j>X F[U
M º T`K>QG�³P¡J4L�T4XWXeUnm>X ZfIWQ"IWU
F�KGM1I J4K>T4X;���7QGIWT`k4J4K>T4XWI �[T`j>X F
MNm"jGk4LNJ4mGHGM~b>T`K>Q�H"LNJfo4FOH>T`L7ZfIWT4X�LNF�MNm>X Z0M�� ¶ LNJ4H;J4M1I ZfI J4KH� 3W242 T`K>Q ä J4L7J"XWXWT`LNRI� 3W2 �4�
MNm"HGH;J4LNZfI KGk!Z0DGF�V�J4KG}�F[V�Z0mGLNF 3
� KI	
�'\^FnMNZ0m>Q4R�L1T`Z0F�M�J"P%F�M1V�T`H;FnJ4K�DGJ"UhJ4k4F�KGF�J4mGM�M7H>T4V�F�M 3 � J4L�Z0DGF�IWU
H;J4LNZfT`KYZ

MNH;F[V�IWT4X>V�T`MNF��G�>��­��u���0®¯�G�>��­��±°��¯\^F�k"I o4F�I K�CED"F�J4LNF[UJ� 3 ��T�V�J"U
H*X F�Z0F�QSF�M~V�L1I HG�
ZfI J4K¢J"PwZ0DGF�P�T`MNZ0F�MNZpH;J4MNM1I j>X FhL1T`Z0F�MpJ"PGF�M~V�T`H�F�PcJ4LnK"J4KG�sJ4j%oeI J4mGM�Q"I o4F�LNk4F�K%ZpZ0L1T~}�F[V��
Z0J4L1I F�M 3�£ FpZ0DGF�K�k4F�KGF�L~T4XWI ��F�Z0DGF�T`K>T4X RYM1I M�Z0J�k4F�KGF�L1T4XSJ4K"F��sH>T`L1T4U
F�Z0F�L^MNF[U�I k4LNJ4m"HGM
J4KÅT�k4F�KGF�L1T4X%DGJ"U
J4k4F�KGF�J4m"M'MNH>T4V�F��0CEDGF�J4LNF[UK� 3�� � 3 C¯DGFpJ4jYoeI J4mGM�QGI o4F�LNk4F�KYZ'Z0L1T`�
}�F[V�Z0J4L1I F�MhF�M1V�T`H;F!\�I Z0D¬XWI K"F[T`L�M7H�F�F[Q T`K>Q�J4mGLOT`K>T4X R%M~I M�M7DGJf\nM�Z0D>T`Z�KGJ4KG�sJ4jYo;I J4m"M
QGI o4F�L7k4F�K%Z�Z0L1T~}yF[V�Z0J4L~I F�M�U�T0R
T4X MNJ!F�M1V�T`H;F�\!I Z0D XWI KGF[T`L^MNH;F�F[Q 3 Ã K�Z0DGFpJ4Z0DGF�L�D*T`K>Q
I Z�I M�H�J4M7M1I j>X F��0CED"F�J4LNF[UL� 3 �"�¯Z0J�V�J4KGMNZ0LNm*V�ZnKGJ4KG�sJ4jYo;I J4m"M�QGI o4F�LNk4F�KYZ�Z0L1T~}�F[V�Z0J4L1I F�M
\nD*IWVsD]QGI o4F�L7k4F�T`LNj>I Z0L1T`L~IWX R�M~X Jf\�X R�J4K]T`K¢m"K%j;J4mGK>Q4F[Q�M7mGjGMNF � mGF�K>V�FhJ"P"ZfIWU
F�M 3
� KM	
N�\�F�QGI M1V�mGM7M � m>T4QSL1T`ZfIWV�QGI ��F�LNF�KYZfIWT4X9MNH*T4V�F�M 3 Â
I o4F�LNk4F�KYZiZ0L1T~}yF[V�Z0J4L~I F�M�I K

Z0D>I M�V�J4KYZ0F�dYZ¹D>T0o4F�j�F�F�KOM7Z0m>QGI F[Q � m>I Z0F'F�d%Z0F�K"M1I o4F[X Rij%R�U�T`KYR�T`mGZ0DGJ4L7M1bSF�MNH;F[V�IWT4XWX R
© T`MNmGL 3¬´ Jf\^F�o4F�L�Z0DGF � mGF�MNZfI J4K�J"PEL1T`Z0F�MOJ"P¹F�M1V�T`H;F�D*T`M!K"J4Z!j;F�F�K¬MNZ0m>Q"I F[QGb'I K
\^F�k"I o4F T�V�J"U
H>X F�Z0F�QSF�M1V�L1I HGZfI J4K³�0CEDGF�J4LNF[UON 3 �"�'J"P>Z0DGF�P�T`MNZ0F�MNZ�H;J4MNM1I j>X F�L~T`Z0F�M
KGJ4K"�sJ4j%oeI J4mGMÅQGI o4F�LNk4F�KYZ�Z0L1T~}�F[V�Z0J4L1I F�M 3 CED"F�Kl\^F�QSF�M1V�L1I j;F�T¢MNZ0L7J4KGk4F�L�Z«RYH;F�J"P
KGJ4K"�sJ4j%oeI J4mGM�Q"I o4F�LNk4F�K%Z�Z0L1T~}�F[V�Z0J4LNR[beI K�\nD>IWV�D�KGJ4Z�J4KGFnjGm"ZpU�T`KYR�Q"I MN}yJ"I KYZ¹M1IWUhH>X F
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