
���������
	��
�����
���
��������� �
�����

�  "!$#&%('  "!$)+*, .-(/  1032 !4#&% � %�!$#&562
587:9;!<%(%�=>%�?�!A@B%�?4*C%�0;!$?,DFEG 1H4!AI

JLKNMPORQTS6UWVYX+Z\[P]^X+ZYS

_a`cb$dCe�fg`hb$djilkmb Z\[CQ1]nMnQpo
X+OqQTM^rRKTsutvKNVwsxMnQTOzy,X{[^X+QTM^|~} i S
|T�

d }
ZY[C��QT��X+M,QT����X+QTM^X{ohZ\S;]n}
X
�����
�a���T�<���(�����Y�������(�<�{���Y���P�T��������� � ��S�K
�������
���� ¢¡�£~�¥¤T¦6§ ` Q�¨3�¥©T©¢ªN«��

k X{S¢]nX+MCsxKNM¬t>Q�­NX"®¯}�X+S
KNO°X+S
Q
k KNV\KNMnQTo�K°±²|~}
K
KNV�KTs ` ZYS
X{[
³ KNV\o
X+S�� k KNVYKTMnQTo
K°´N¦p ¢¦��

§��N¦N�N«^ªNµT��£��¢¡N¡Tµ



�����������;�	�

` Qp]^}
X+OqQp]nZ\|�Q6ZY[�Q6[P¨
O	
�KNVYZ\|°OqQTS
Z\���
VYQp]nKNM�
CZ\]^}��NM^QT�
}
Z\|�QTV4|+QT��Q�
�ZYVYZw]nZ\X+[+�����
MPZYS��6]n}�X
s QTV\V$�¥©N©N¦8[^X{OqX{[P]nX{M+� i �
[^X{o ` Qp]^}
X+OqQp]^ZY|�Q8KNShO ¨cJLX�� d 
WKNM^r [P]nQp]nZ\KNSh]^KR|{M^X�Q�]nX��NMnQT��}
ZY|{[
sxKNM�]nX+QT|~}
Z\S�� ]^}
XcOqX�]n}
K
o Kps([P]^X+X{��X{[P];o�X+[^|{X+S¢]n[{� d }
ZY[°M^X�����ZYM^X{o V\X{­NX{VC|��
Ml­NX ��VYKT]^[qQpS
o
[���MPs QT|{XL�
V\KT]n[$sxKNM$]^}
XCM^X�QpV�KTMgZ\ORQ��NZYS�QpMP¨���QTMl]mKTs�s��
S
|�]nZ\KNS
[gKTs�Q.|+KNO°�
V\X��1­pQTMPZ Q�
�VYXT�<UW¨�]n}�X
X+S�o KTs¬]n}�ZY["]^KN�
Z\|qZ\Sv]n}�X;|+K���M^[^Xp� i 
¬Qp[1o
KNZ\S�� S
X+QTMl£ M^X{[^X�QpM^|~}²£ VYX{­TX+VjQpS�QTV\¨
[PZY[�KTsj|+KTOq�
V\X��
­pQTV ��X+o3s��
S
|�]nZYKTS
[+� d }
X°M^X{[^��KNS
[^X°KTsWO ¨3|{V QT[P[!
mQT["QTVY[PK ­NX+Ml¨���KT[^Z\]^Z\­TXT� i S�]n}
Z\[��
QT��X{M+� i
o
X{[^|+MPZ 
�X1[^KTOqX1Kpsg]^}
X1O°KNM^X"X+V\X+O°X+S¢]~QTMl¨ X"��QTOq��VYX+[�o
ZY[P|��
[P[^X+o�Z\S&]n}
X1|{V QT[P[+� i S ®<QpMP] iPi � i

CZYV\V�o
X+[P|+MPZ 
�X"]n}�X [P]^X+X{��X{[P]�o
X{[^|{X+S¢].QTS�QpV\¨
[^Z\[CsxKTM,]^}
X	# QTO	
h�
M^K�

VYX{O QT[�Q°M^X{�
M^X{[^X+S¢]nQp]nZw­NX
KTs�M^X{[^X+QTM^|~} VYX�­NX+V(QT�
�
V\ZY|�Q�]nZYKTS QTS
o$��]^ZYV\Z\] ¨ KTs ` Qp]^}
X+OqQp]nZ\|�QvsxKTMR]n}
Z\[R] ¨
��X3Kps1QTS
QTV\¨
[^Z\[+�
d }
Z\[�ZY[�]^}
X�X�QT[PZYX{[P].X���QTO°�
V\X1o
X+O°KNS
[l]nM^Qp]nZ\S�� }
K%
:MPX{sxM^QT|{]^X+ovQTS
o3X{­pQTS�X+[^|{X+S¢]�
¬Q�­NX{["Z\S�Q
V Q�¨TX+M^X{ovO°X+o�Z �
O�QTM^X1]^M^X+Qp]nX{o&
¢¨h]n}
X8O°X{]n}�K²o3KTsg[l]nX+X{��X{[P]"o
X+[P|+X{S ]^[�
CZw]n}3]n}�X8QTo
o
Zw]nZYKTS�QTV
X+S�}�QTS
|{X+O°X+S¢]�Kps ` Q�]n}
X{ORQp]^ZY|+Q��

' �)(+* X{¨	
WKNMPo
[+� ` Qp]n}
X{ORQ�]nZY|+Q��NO°X{]^}
K²o�Kps�[l]nX{X+��X+[P]go
X{[^|{X+S¢]n[{�²|{M^Z\]^ZY|+QTV²��KNZ\S ]^[+�¢[^QTo
o
V\X
��KNZYS¢]n[{�,

MnQpS
|~}h��KNZ\S ]^[+�,

M^QTS
|~}h|���]^[+� k KNS¢]nK���Mn®$VYKT]+� k KNS¢]nK���M-#�X{­TX+VY[{��®¯V\KT]~®�KNZYS¢]^[+��®$VYKT]n�To��
.(Z\X�
,®�KNZYS¢]���®$V\KT]~y,QTS��NXp� d Z\|~r
[{��UmK/�
y,Qp]^ZYKN[{�

' �)( b�` ±�§ `10 ±
«C[���
32PX+|{]�|+VYQT[^[PZ54�|+Qp]nZ\KNS
[+�g�N¦h§76,�
S�|{]nZ\KNS
[CKTs<Q°|{KNO°�
VYX"� ­pQTM^ZYQ�

VYX�«���©N´
§ ` Qp]n}
X{ORQ�]nZY|+QTV f o���|�Qp]^ZYKNS�� k KTVYVYX��NZ Q�]nX¥«

��89�:�<;�=?> �	���@;A8

i su]^}
X(]nMB��]n}C
�X�r
S�K@
CS���O ¨D4�MP[P]CV\K�­TX.ZYS OqQp]n}
X{ORQ�]nZY|{[mZ\[m]n}
X�QT���
VYZ\|�Qp]^ZYKNSqKTs�|+V Qp[^[^Z\|�QTV
|+KTOq�
V\X��>s��
S
|{]^ZYKNS ]^}
X+KNMl¨ ]nK3]^}
X6QTS�QTVw¨
[^ZY[�Kps��
MPK�

V\X+O°[1ZYSE
mQ¥­TXh��M^KN��Q��¢Qp]nZ\KNS�� k KNS
[^Xa£
�3�
X+S¢]^V\¨N�F
�Kp]n} KTs,O ¨E
�K²KTr
[CG UmV\X+ZY[l]nX{ZYS��C�¥©N´p �H¬UmV\X+Z\[P]nX{ZYS QTS�o e QTS
o
X{VY[PORQTS��,��©N´N¤�Ij}
Q¥­TX
VYKTS�� |~}�Qp��]nX{M^[jKNSR]^}
X(O°X{]^}
K²oRKTs [P]^X+X+��X+[l]Co
X+[P|+X{S ]^[+� b ]¬]n}�X�]nZ\OqXC]n}�Q�] i 
mQT[J
CM^Zw]nZYSK�"]n}�X
4�MP[P]$KTs�]^}
X+[PXjM^X{sxX{M^X{S
|+X{[+� i }�QToL2B�
[l]¯QT|��3�
Z\M^X{o8Q(OqZ\|+M^K
|+KTOq���²]nX+MM
CZ\]^}	�NM^QT�
}
Z\|+[4|+QT��Q�

Z\VYZw] ¨N�
0 sC|+K���M^[^Xp� i VYX+QTM^S�X+o }
K%
 ]nK9�
[^XRZ\]n[:�NMnQp�
}
ZY|{[:
¢¨&
CM^Zw]nZYSK�&Qh��M^K��NM^QTO ]nKh�
VYKT]"[P]^X+X{��X{[P]
o
X{[^|+X{S¢].o
ZYMPX+|{]^ZYKNS�[(QT[L[^OqQTVYV�QTMPM^K%
C[�|{K�­TX+MPZYS��;]^}
X1|+KTOq�
V\X��c�
VYQTS
Xp��§�±
X+X1��Q��NX+[(ª²�¥´���ªNª²�N�
UmV\X+ZY[l]nX{ZYS����¥©N´T  «a�

d X{S"¨TX�QTMP[uVYQp]nX{M i 
mQT[u��M^X+�
QTM^Z\S��,]^Kj]nX�Qp|~}1QC[^��X+|+ZYQTVN]nKT�
ZY|{[�|{K��
MP[^XgZYS.|+KNO°�
V\X��(­pQTMPZ Q�
�VYX+[
ZYSv]n}
XRs QpVYVC�¥©N©N¦c[^X{OqX{[P]nX{M+� d }
X;]^Z\]^VYX°KTsj]n}
Xq|+K���M^[^X<
mQT[ON ` �
V\]^Zw£�­TQpV �
X{o s��
S�|{]nZ\KNS
[�QpS
o
]n}�X+ZYMgQT���
VYZ\|�Qp]^ZYKNS
[{�QP 0 S�XLKTs�]n}
X,OqQ@2PKNM4]nKT�
ZY|{[WKTs�]n}
X,|+K��
M^[PXL
mQT[g]^}
X,OqX�]n}
K
oqKps�[P]^X+X{��X{[P]
o
X{[^|+X{S¢]n[RG k KN�
[PKNS�� �¥©N¤N¡SH
UmV\X+Z\[P]nX{ZYS����¥©N´T �H�UmVYX{ZY[l]nX+Z\ScQTS
o e QTS�o
X+V\[^OqQTS����¥©T´N¤�I��

b ]W]^}
X�
�X��NZYS
S�ZYS��.KTs�]n}
X,[��
O°O°X+M+� i QT|��3�
Z\M^X+oRQ"J,X�� d 
mKNMPr [P]~Q�]nZYKTS�
CZw]n}qQ.­TX+M^[PZYKNSqKTs
` Qp]^}
X+OqQp]^ZY|�Qq|+KNSK4����
M^X{o&]nK X"����VYKNZw]L]^}
X�JLX�� dUT [!�NMnQT��}
ZY|{[�|�Qp��Q�

Z\VYZ\] ¨T� i S�QTo�o
Z\]^ZYKNS���O ¨
|+KTVYVYX+Q����
XWVNQT|~r * � k KN}
X{S��
X{S
}�QTS
|{X+o6]n}
X ` Qp]n}�X+OqQp]nZ\|�Q"KTS K��
Mm[l¨
[P]nX{OX
¢¨RZ\S
[P]nQTVYV\ZYS��.]n}�X
[���Z\]nX�Kps<�
MPK��NM^QTOq[{��|{KNOq��VYX���� Oh��Q�­TQpZYV Q�

VYXLZYS;]n}�X!4
M^[P]C|~}
QT��]nX{MCKTs ` QTX+o
X{M:G��¥©T©N¦�I��
QT[Y
WX+VYV
QT[C[^KTOqX�X{S
}�QTS
|{X+O°X+S¢]n[LKTsu}
ZY[jK%
CS��

i |+K��
V\o�S
KT]<M^X+[PZY[l]4]n}
XmKN�
��KNMP]��
S
Z\] ¨�]nK(QT�
�
Vw¨ O ¨"S
X�
 |{KNO°����]nX{M4|�Qp��Q�

Z\VYZ\] ¨�]^K�O ¨!4�M^[l]

�



OqQp]n}
X{ORQ�]nZY|+QTV�VYK¥­NXp� d }
X8M^X+[B�
V\]^[U
mX{M^XqQ?�TM^X�Q�].[��
|{|+X+[P[��q®$V Q�¨
ZYS��<
CZw]n}�|+KNS²sxKNM^OqQTV<OqQT�²£
�
Z\S��N[WQTS
o;X"�
QpOqZ\S
ZYS���S3��QTS
|{X+[¬Kps���Qp]^}
[mKTs [l]nX{X+��X+[P]¬o
X+[P|+X+S¢]^[J
¬QT[¬QT[WO �
|~}6QTSRX{o��
|+Qp]nZ\KNS
sxKNM¬O°X�QT[jZw] 
mQT[jsxKNMmO"¨;[P]��
o
X{S ]^[+� i |{K��
V\o [^}
K%
 o
X{]nQTZYV\[¬KTs�M^X��NZYKNS�[¬S
X�QpM¬[^Z\S����
VYQTMm��KNZYS¢]^[
ZYSR�TM^X�Q�]¯X+S
K��K�N}8o
X{]nQTZYV�]^K�X��²��KN[^XLQ(S
X�
 M^Z\|~}
S
X+[P[WZ\S�ORQp�
�
ZYSK�N[4S
KT]¯X+QT[^Z\V\¨ QT|+|{X+[P[^Z 
�VYXJ
CZ\]^}
}�QTS�oR|�QpVY|���V Qp]^ZYKNS
[gQTS�oqsxM^X{X+}�QpS
o;o
M^Q%
CZ\S��
� 0 s�|+K��
MP[^Xp�
QTV\V�KTs�]n}�ZY[ 
¬QT[Wo
KNS
X,ZYS¢]^X+MnQp|{]nZw­NX{V\¨N�

CZ\]^}�sxX+X+oK
�QT|~r�ZYS8Q(sxX�
 O°ZYS3��]nX{[+� Qp]¯O°KN[l]��NsxKNM$X�­NX+S°]n}
Xj}
QTM^o
X{[P]gX���QTO°�
V\X+[+� d }
X �NMnQT��}
ZY|{[
KTsW|+KNO°�
V\X��h­TQpV �
X{o�s���S
|{]^ZYKNS
[�X�­NKNVw­NX{ovsxM^KTO QTS�X��²��KN[^Zw]nKNMl¨ ]^K²KNVu]nK6Q M^X{[^X�QpM^|~}v]^K²KTV4QT[ i

CZYV\V�o
X{[^|{M^Z 
�X!
�X{VYK%
.�

t }
X+S i [l]~QTMl]nX+o K���]�� i 
WK��
V\o �
M^K¥­
ZYo
XRO ¨ [P]-��o
X+S¢]n[R
CZw]n} |{KN�
ZYX{[ KTsCO"¨ 4�V\X+[ QTVYKNSK�

CZ\]^}°]^}
X��NMnQT��}
ZY|{[gK���]n���²]�� f ­NX{S¢]-��QTV\V\¨T� i �NQ¥­TX,]^}
X+O Q!�NM^QT�
}
Z\|LQp[^[^Z5�NS
O°X+S¢]gKTs�]^}
X+Z\M¯K@
CS��
d 
WKhKTs¯]^}
X�[P]��
o
X+S¢]^["Qp|{]-�
QTVYVw¨h]^}�QTS
rpX+o OqX sxKTM��NX{]P]nZ\S��;]n}
X{OA[l]~QTMl]nX+o�Z\S ` Qp]n}�X+OqQp]nZ\|�Q��
d }
X{M^X�Q�s ]nX+M{���NM^QT�
}
Z\|LK��²]n����] 
�X{|�QTO°X(Q"M^X����
V QTMg��QTMl]mKps }
KNO°X�
WKNM^r8[��K

OqZ\[^[PZYKNS
[{�S
C}
X�]n}
X{M
KNMjS
Kp] i M^X��3�
X+[l]nX+oh]n}
X{O QT[C��QTMl]LKpsu]^}
X�QT[^[PZ �NS
O°X+S¢]+�

i S;]n}
Z\[g] 
WK���QTMl]m�
QT��X{M+� i o
X+[P|+M^Z5
�X(Q"[^X{M^Z\X+[¬KTs�X���QTO°�
VYX{[mKTs�|{KNO°����]nX{M �NM^QT�
}
Z\|+[g]~QTrpX+S
sxM^KTO O ¨ |{K��
MP[^XT� d }
XhQT�
�
V\ZY|+Qp]nZ\KNS
[ 
�X+|+QTO°XcO°KNMPX [^KN�
}�ZY[P]^ZY|+Qp]nX{o QT[ i VYX+QTM^S
X{o QpS
o Qp[
]n}�X1ORQ�]nX+MPZ QTV 
�X+|�QpOqX"OqKNMPX1o
Z��q|��
V\]+��®$VYX+QT[^X�S
Kp]nX ]^}�Qp] i QTO ]n}
X VYX�Qp[P](s QT|{ZYV\X"|{KNOq�K��]nX{M
�
[PX+McZYS K��
M?�NM^K��
��� ±²K
�(]n}�X MPX�QTo�X+Mc[^}
K���VYo S
KT]hX��²��X{|{]c]nK [^X{X>��QTMl]nZ\|��
VYQTM^Vw¨ [l] ¨²V\ZY[l]nZY|
�
MPK��NMnQpOqO°ZYS���� d }�X�M^X+QTV���KTZYS¢]gKTs�]n}�X+[^XL��QT��X+MP[mZY[$]^K [^}�K@
 
C}
Qp]mZ\[W��KN[P[^Z 
�VYXY
CZ\]^}q]n}�XL�
[PX
KTs ` Q�]n}
X{ORQp]^ZY|+Q�
CZ\]^} �NM^QT�
}
Z\|+[LZYS3Q°��QTMP]^ZY|��
V QTMLQTMPX�QRKTs$QT�
�
V\ZYX+o QTS�QTVw¨
[^ZY[{�(®uQTMP] i [^}
K%
C[
[P]nQTS
o�QpM^o�X���QTO°�
VYX{[.QT[�KNS
X�O°Z �T} ]W4�S
o�ZYS�QR]^X��
]�o
ZY[P|��
[P[^ZYKTS Kpsg]^}
X8OqX�]n}
K
o3KTsg[P]^X+X{��X{[P]
o
X{[^|+X{S¢]n[�H8®uQTMP] i^i o
X+[P|+MPZ 
�X+[c[^KNO°X�
C}�Q�]hO°KNMPX [PKN�
}
Z\[P]^ZY|�Q�]nX+o M^X{[^X+QTM^|~} VYX{­TX+V.X���QTO°�
V\X+[+�

C}
X{M^X6]n}
XC�NMnQp�
}
ZY|{[°QT|{]���QTVYVw¨ 
�X+|{KNOqX{[°Q MPX+[^X+QTM^|~} ]nK
KNV¬ZYS QTS�QpV\¨��+Z\S��&s��
S
|�]nZYKTS
[A
 ¨ sxKTM
QT�
��VYZY|+Qp]nZ\KNS;KTs�]n}�X�O°X{]^}
K
ocKps<[l]nX+X{��X{[P]Lo
X+[P|+X{S ]^[+�

i }�Q�­NX1KNS�V\¨ NPo
K
|{]^KNM^X{o�Pq]^}
X ` Qp]^}
X+OqQp]^ZY|�Q°K���]^����]�
¢¨9�
[^Z\S�� QD�TMnQT�
}�ZY|+[L�
M^K��NMnQTO ]^K
�
MPK²o���|+X°V QTMB�NX+M(S3�
O 
�X{M^["QTS
o�]nZY|~r ORQTMPr [�KTS�]^}
XqQ �²X+[+� d }3�
[+� i Z\S ­TKNrTX{o ` Q�]n}
X{ORQp]^ZY|+Q
�NM^QT�
}
Z\|+[F
CZw]n};]^}
X(KN��]^ZYKNS������
	���
�������������H�sxKTM¬|+VYQT[^[PM^K
KNO �
[^Xp� i 
mK���VYo<�
[PX ` Qp]^}
X+OqQp]P£
ZY|+Q T [�K@
CS ] ¨
��X{[^|{M^ZY�²]qS3�
O 
�X{M^[R
C}
ZY|~} QTMPX6QTo
O°Z\]^]^X+o
Vw¨ ZYS�sxX{M^ZYKTM�QTS
o S
KT]8|~}
QTS��NX+Q�

VYX;]^K
KT]^}
X+MjsxKNS¢]n[{��QT[js QTMCQT[ i r
S�K@
.�

i [P}
K��
V\oGQTV\[^K ��KNZYS¢]cK���]6]n}
Qp]6[^KNO°X�KTs1O"¨ M^X{[^X�QpM^|~} 
mQT[c|�QTMPM^Z\X+o K���]cKNS Q O°KNM^X
�
MPZYO°Z\]nZw­NXY�NM^QT�
}
Z\|+[g]nX+MPOqZ\S�QTV
]^}�QTSq]^}
X(J,X�� d O°KNS
Zw]nKNM�H i �
[^X{o ` Qp]^}
X+OqQp]nZ\|�Q�ZYS8]nX+MPOqZ\S�QTV
O°K²o
X(QTS
o6ZYS
|{V �
o�X+o6QTScQT�
��M^KN�
MPZ Qp]^XW4�V\X(o
X+[P|+MPZ 

Z\S��1]n}
XU�TMnQT�
}�ZY|+[j��M^K�4�V\X(KTs ]n}�X(]nX+MPOqZ\S�QTV

CZ\]^}3]n}
X ` Q�]n}
X{ORQp]^ZY|+Q;ZYS
|{V �
o
X §����L«�|+KNO°ORQpS
o�� d ¨
�
Z\|�QTV\V\¨N� i 
WK��
V\o [PX{]��
� Q [^��QpM^[^X{M
�NMPZYo KTsC|��
MP­TX+[1]^}�QTS i 
WK��
VYo }
Q¥­TX KNS>]^}
X JLX�� d ]nX{M^O°ZYS�QTV 
�X+|+Q��
[^X Kpsj]n}
X6ª� ¢¦N¦ 
�Q��
o
MnQ�]nX.KTsuO ¨;]nX{VYX{�
}
KNS
X.|{KNOqO �
S
ZY|+Qp]nZ\KNS�� d }�X"MPX+[���V\] 
¬Qp[LV\X+[^[PX+M �3��QTV\Z\] ¨<�TMnQT�
}�ZY|+[j]^}�QTScKNS
O ¨hJLX�� d � 
K��]�QTo�X��3��Qp]^X sxKNM�OqQTS¢¨c���
MP��KN[PX+[{� d }
X+MPX�ZY[,KNS
X1o
Z\[P]^ZYS
|�](QTo²­TQpS ]nQ��NX ]^KR]n}�X
�NM^QT�
}
Z\|+[8Qp]°ª� ¢¦N¦1
�Q���o�� d }
X6|���MP­NX{[qX�­NKNVw­NX6KNS ]n}�X [^|+MPX+X{S Qp]8Q3[PVYK%
 X{S
K����T} M^Qp]nX;]^K
QT|�]-��QTV\V\¨q[^X{X�]^}
X.o
X{­TX+VYKT�
OqX{S¢]�QpS
o���Qp]j]^ZYO°X+[+��ZYS
[PZ �N}¢]CZY[Y�NQTZYS
X{o sxM^KNO ]n}
X.X{­TKNV �²]nZYKTS��

d }
ZY[6Z\[;S
KT]cQ ]-�²]nKNMPZ QTVLKNS ` Qp]n}�X+OqQp]nZ\|�Q�� d }�X+M^X�sxKNM^Xp� ` Qp]^}
X+OqQp]^ZY|�Q |{KNS
[l]nM���|{]n[��
ZYS�|+V ��o
ZYS�� |{KNO°�
VYX"��� O Q����NO°X+S¢]~Qp]^ZYKNS�� 
CZYV\VuS�KT]�
�X�s��
V\V\¨hX��²�
V QpZYS
X{o�� e K%
WX{­NX{M+�<]^}
XA�
[^X{M
KTs ` Q�]n}
X{ORQp]^ZY|+Qq[^}�K��
VYo 
�X Q�

VYX�]nKRsxKTVYVYK%
 ]n}
X1|{KNO°ORQTS�o [^X��3�
X+S
|{X°QTS
o���}
KN��X{s��
V\V\¨N��]n}�X
S
KNS
£ �
[PX+MY
CZYV\V 
�X+|+KTOqX.}
K
KNrTX{o9
¢¨6[PX+X+Z\S��8]n}
X.X���QTO°�
V\X+[+�

i QTVY[PK���[^X+oh]n}
X ` Qp]^}
X+OqQp]nZ\|�QA�NMnQp�
}
ZY|{[LZ\Sc]^X�QT|~}�ZYS��°]n}
X k Q��NS
ZYQTM^o²£ o
X e K
KN� O°X{]^}
K
o

ª



G o
X e K
KN�����¥©N¤N¦KH k Q��NS
ZYQTM^o��²�¥©N¤¢ª�H b r Z�� yCZY|~}�QpM^o
[{�
�¥©N´N¦ I�Z\S"]n}�ZY[<|{K��
MP[^XT� i S"]n}
Z\[<O°X{]n}�K²o��
[P]^MnQTZ5�N}¢]^sxKNM 
¬QpM^o |{KNS�sxKNMPORQTV,OqQT�
�
Z\S��N[�
�X{|+KNO°X1�
[PX{s��
V��LQp[D
mX{VYV�QT[q]^}
X3QTS�QpV\¨
[^Z\[RKTs.]n}�X
��KN[^Zw]nZYKTSRKTs�[^Z\S����
VYQTM^Zw]nZ\X+[gZYSR]^}
X�ORQp�
��X{o �
V QpS
XT�g±²KTOqX(Kps�]n}
X{[^X�QT�
�
V\ZY|+Qp]nZ\KNS
[ 
CZYVYV�QT�
��X�QpM
ZYScQ1sxKNMl]n}
|{KNOqZ\S�����QT��X+M�G UmV\X+ZY[l]nX{ZYScQTS
o k KN}
X{S�� �¥©N©���I��

�R� �����<��;A>C89=�� ;�8 �	��
��

U��� ;�= ;�� � �	
�
(��
:� �X=�
:����
�8 �A�

d }
X�OqX�]n}
K
o6KTs<[l]nX{X+��X+[P]Lo
X{[^|+X{S¢]n[�Z\[j|+KNS�|+X+MPS
X+o9
CZ\]n}6Z\S ]^X��NM^QTVY[mKTsu]^}
X�sxKNM^O

��§���«���������§��¢«�X��²� �!�#"�§��¢«%$'&(�*) §l�¥«

e X{M^Xp� 
mX �
[^X ]^}
X1S
Kp]~Qp]^ZYKNS
[{� �+�
,.-0/�1cQTS
o2"1§3�¢«4�65u§7,98:1�«9-0/�;�§7,98:1�«<8,
CZw]n}=,98:1>8:598:;?8
QTV\V 
�X+Z\S��1M^X+QTV�� i S;]n}
Z\[mZYS¢]^X��NM^QTV��A@ Z\[¬Q1|{KNS¢]nK��
MmZYSR]^}
X(|+KTOq�
V\X��B�1�
VYQTS
XT� d }�X(OqX�]n}
K
o;Z\[
|+KTS
|+X{M^S
X{oq�
MPZYOqQTM^Z\V\¨�
CZw]n}�Qp[P¨
Oq�²]nKT]^ZY|¬Qp�
�
M^K/�²ZYOqQp]^ZYKNS
[uKTs�]n}�ZY[4Z\S ]^X��NM^QTV sxKNM4V QpM��NXW��KN[PZ\]^Z\­NX
­pQTV ��X+[$KTsC� �
QTVw]n}
K����N}1]n}�X,O°X{]^}
K
o°Z\[¯QTVY[PK�M^X{VYX{­pQTS¢]¯]nK.S3�
O°X+MPZY|�QpV�QT�
�
MPK/��Z\ORQ�]nZYKTS
[usxKNM¯QpS ¨
|~}
KNZ\|+X.KTsD� �

d }
X8K�
�2PX{|{]nZw­NX�KTs¯]^}
X�OqX�]n}
K
o3ZY[L]nK��
[PX k Q��
|~}¢¨ T [.]n}
X{KNM^X{O�]nK:2B��[P]nZws ¨ MPX+�
VYQT|+Z\S��;]n}�X
�NZw­NX+S |+KTS ]^K��
M6KTs"ZYS¢]nX��NMnQ�]nZYKTS 
 ¨ KTS
X�KNM6Q [��
O KTs"|+KTS ]^K��
MP[c]^}�Qp]6}�Q�­NX&
�X+X+S |~}
KN[PX+S
sxKNM���QpMP]nZ\|��
VYQTM^Vw¨cMnQT�
Z\o3|+KNS¢­TX+M��TX+S
|{XRKTs¯]n}�X°MPX+[B�
V\]^ZYS�� Z\S ]^X��NM^QTVY[{� d }
X8M^QT�
ZYo3|{KNS¢­NX{M��NX{S
|+X
ZY[;QT|~}
ZYX�­NX{o 
¢¨ |~}�K²KN[PZYS�� ]^}
X+[PX3|+KNS¢]nK��
M^[6ZYS [B�
|~} Q ORQTS�S
X+MR]^}�Qp]E5u§7,98F1
«�� yCXG"�§3�N«
o
X{|+M^X+QT[^X{[WO°KN[l]$MnQT��ZYo
Vw¨�sxMPKNOFZ\]n[<M^X{sxX{M^X{S
|+Xj­pQTV ��XjQp]¯Q([PKp£ |+QTVYV\X+oh���a� � ���^�T�p����� ����� k QTS
o
Z\o�Qp]^X
|+MPZ\]^ZY|�QpV���KNZYS¢]n[jZ\S
|+V5�
o
X���KNZYS¢]^[J
C}
X+MPX	" QTS�o?HpKNMI�°s QTZYV\[m]nKA
�X�QTS�QTVw¨
]^ZY|�QpS
oh��KNZ\S ]^[J
C}
X+MPX
]n}�X:4�MP[P]�QpS
o�����KN[P[^Z5

V\¨T��}�Z �N}
X{MLo�X+M^Zw­pQp]nZw­NX+[,KTs�" ­pQTS
Z\[^}�� d }
X{[^X1VYQp]^]^X+M,QTM^X"|�QTV\VYX{oh[^QTo
o
V\X
��KNZYS¢]n[¬sxKTMjM^X�Qp[^KNS
[C]n}
Qp]Y
CZYV\V 
�X�X"�²�
V QTZ\S
X+o?
�X+V\K@
.�

®<Qp]^}
[uQTVYKNSK�J
C}
ZY|~}�5u§7,98:1�«�o
X{|+M^X+QT[^X{[j§xZYS
|{M^X�Qp[^X+[n«�QpM^X$|�QpVYVYX{o.��Qp]n}�[�Kps�o
X{[^|{X+S¢]C§ QT[^|{X+S¢]a«a�
®<Q�]n}
[qQTVYKTS��1
C}
ZY|~} ]n}�ZY[�o
X{|+M^X+QT[^X § Z\S
|+MPX�QT[PX¥«1ZY[�O°KN[P]8M^QT�
Z\o |{KNO°��QTM^X{o ]nK�S
X+Z5�N}3
�KTM^ZYSK�
��Qp]^}
[¬QpM^X�|+QTVYV\X+o°��Qp]^}
[¬KTs�[l]nX{X+��X+[P]¬o
X+[P|+X+S¢]"§ QT[^|{X+S¢]a«a� b ]mX�QT|~}R��KNZ\S¢]mKNSq]n}
X{[^X(��Q�]n}
[{�²]n}�X
]~QpS��NX+S¢]^[LQpM^X.|�QTV\VYX{o o
ZYMPX+|{]^ZYKNS�[jKTs<[l]nX{X+��X+[P]�o
X+[P|+X{S ]1§�Qp[^|+X{S¢]a«��JL[PZYS��°|+KNO°�
V\X��;s���S
|{]^ZYKNS ]n}�X+KNMl¨ KNS
X.|�QpSh[P}
K%
G]n}�X.sxKTVYVYK%
CZ\S��
�

�N� b ]R��KNZ\S¢]n[°KTs.QTS�QpV\¨ ]nZ\|+Z\] ¨T�g]^}
X+MPX3QTMPX QTV 
¬Q�¨
[RKTS
X KNM°O°KNM^X6o
Z\M^X+|�]nZ\KNS
[°KTs�[P]^X+X{��X{[P]
o
X{[^|{X+S¢].§ QT[^|{X+S¢]a«a�S
CZ\]^}°]^}
X,S���O	
�X{MWKps�[���|~};o
ZYMPX+|�]nZYKTS
[¯o
X{]^X+M^O°ZYS�X+o�
 ¨8]^}
XLS3�
O 
�X{M
KTs�­pQTS
ZY[P}
ZYSK�"o
X{M^Zw­TQ�]nZ\­TX+[WQp]g]n}�Qp]W��KNZYS¢]LK 4�M^[l]mo�X+M^Zw­pQp]nZw­NX,S
KNS��{X+M^K��²KNS�X�KTs�X�QT|~} H�4�M^[l]
o
X{M^Zw­TQ�]nZ\­TXT� �+X{M^K�QTS�o [^X{|+KNS�o1o
X+MPZ\­pQp]^Z\­NX¯S
KTS��+X{M^K
�T] 
WK�Kps�X�QT|~} H�4�M^[l]NMPOq�Wo
X+MPZ\­pQp]nZw­NX{[
�{X+M^KqQTS
oEM�]n}co
X+MPZ\­pQp]nZw­NX�S
KTS��+X{M^K
�?M3o
Z\M^X+|�]nZ\KNS
[jKTsuX�QT|~}c] ¨
��Xp�

ª²� d }
X8��Q�]n}
[�KTsW[P]^X+X{��X{[P]"o
X+[P|+X+S¢] QTS
o QT[P|+X+S¢] QTM^X1]^}
X�|���MP­NX{["Kpsm|{KNS
[P]nQTS¢]�;�§Q,98:1�«R�
i OS"1§3�¢«a� b ] ��KNZ\S ]^[�KTs²QTS�QTVw¨ ]nZY|{Z\] ¨T��]n}
Z\[�ZY[�2B��[P]uQ¬|+KNS�[^X��3�
X{S
|+XWKTs k Q��
|~}¢¨ T [ ]n}
X{KNM^X{O9H
Qp]C��KNZ\S ]^[J
C}
X+MPX QpS�QTV\¨ ]^ZY|+Zw] ¨qs QpZYVY[{��Zw]CM^X+OqQTZ\S
[m]nMB�
XT��Qp[ 
WX+V\V��

��� d }
XLs��
S
|{]^ZYKNS�[	T "1§3�¢«�TU8P5<§Q,98:1�«<8V;�§Q,98:1�«<8 |�QTS�S
KT]¬}
Q¥­TX(VYK
|�QpV�OqQ �²ZYOqQ.ZYSq]^}
X�Z\S¢]nX+MPZYKNM
KTsL]n}
Xho
KNOqQTZYS KTs(QTS�QTVw¨ ]nZY|{Z\] ¨>KTsW"�§��¢«<)W±²Z\OqZ\V QTMPV\¨T�4X��²|+X{��];sxKNM�T "�§3�N«XTU8 
C}�ZY|~} |+QTS
QT[P[��
O°X"]^}
X O°ZYS�ZYO	�
OzKTs �{X+M^K���]n}�X+[^X�s��
S
|�]nZYKTS
[�|+QTS
S
KT]L}�Q�­NX VYK
|�QTV O°ZYS
Z\ORQ1Z\Sh]n}�X

�



Z\S ]^X+MPZYKNMjKTs�]n}�X"o
KTORQTZ\S KTs$QpS�QTV\¨ ]^ZY|+Zw] ¨RKpsD"�§��¢«<) i Sc��QTMl]nZ\|��
VYQTM+��]^}
X+S���sxMPKNOz]^}
X��
M^Xa£
[P��X{|{]nZw­NX8KTsWQTS¢¨&��KNZ\S ](ZYS&]n}�X�o
KNOqQTZYS&KpsmQpS�QTV\¨ ]^ZY|+Zw] ¨N��]n}
X�[B�
MPs QT|{X�5<§Q,98:1�«,ZY[�ORQTo�X
�
� Kps��
� � � �¬QpS
o����T� �Y�����gMPKNVYV\ZYS���K��c]nK%
mQTM^o
[jZ\SK4�S
Zw] ¨°KNMm]nK%
mQTM^o�[J4�S
Z\]^X���KNZYS¢]^[ 
C}
X+MPX"1§3�¢«Ws QTZ\VY[m]^KA
�X�QTS�QpV\¨ ]nZ\|T�

b [qQv|{KNS
[^X��3�
X+S
|{X&KTsL]n}
X{[^X K�

[^X{MP­pQp]nZ\KNS
[{�F
WX |�QpS |+KTS
|+V5�
o
X6]n}�Qp]°Z\S KNMPo
X+M8sxKNM�]n}�X
ZYS¢]^X��NM^QTVuZ\S §���«C]^K;|+KNS¢­TX+M��TX	
C}
X+S @ ZY[�Z\SK4�S
Zw]nXp��]^}
X1��Qp]^}3KTs$Z\S ]^X��NM^Qp]nZ\KNS O �
[P]�X{S
o3ZYS Q
­pQTVYV\X{¨ KNM+�²Qp] 
mKTM^[P]+�²}
Q¥­TXL]^}
X	�����
��
¢�T��� 
�X�] 
mX{X+S;}
Z\VYV�QTS�o°­pQTV\VYX{¨ � 
C}
X+MPXR5u§7,98F1
«<MPX+OqQTZYS
[
4�S
Zw]nX � QT[RQT[P¨
O°��]nKT]^XT� i S ]^}
X&o
X�sxKNM^OqQp]^ZYKNS KTs�Q>|+KTS ]^K��
M{�C]^}
X+S��,]^}
X&ZYS¢]^X��NM^QTV�
CZ\VYV 
�X
M^X{�
V Qp|+X+o&
¢¨�Q [��
OAKTsmZ\S¢]nX��TMnQTV\[+��X�Qp|~} 
�X+Z\S��6KTsmKTS
X8KTsW]^}
X�sxKNVYV\K%
CZYS��°]n}
MPX+X8] ¨²��X+[{� d }
X
4�MP[P]g] ¨²��X,KTs�Z\S ]^X��NM^QTV
}�Qp[mQU4�S
Zw]nXCX+S
o���KNZ\S¢]mQ�]mQpSqX{S
o
��KNZYS¢]gKTs�Z\S¢]nX��TMnQp]^ZYKNS8KTs�]n}
XCKNMPZ �NZ\S�QTV
ZYS¢]^X��NM^QTV KNM�Q�]�[PKNOqX�[^KTMP](Kps$[^Z\S����
VYQTM^Zw] ¨N� i ]^[�KT]^}
X+MLX+S
o
��KNZ\S ]LZY[LQp]LZYSK4
S
Z\] ¨6Z\S&Q°­pQTV\VYX�¨ KTs5u§7,98:1�«<) d }�X1[^X{|+KNS
o&] ¨
��X1KTs$Z\S¢]nX��TMnQTV }�QT[,] 
mKRX+S
o
��KNZ\S ]^[(Qp]�ZYSK4
S
Z\] ¨6Z\Sh]n}�X [nQpOqX.­pQTVYV\X{¨
KTs 5u§7,98:1�« 
CZ\]^}1]n}
XC|{KNS¢]nK��
M:NPV\K²KT�
ZYS���QTM^K��
S
o�P�Q�[^Z\S����
VYQTM^Zw] ¨ Z\S1]n}
XY4�S
Zw]nXj�
VYQTS
X�§ ¨²Z\X+V\o
ZYS��
O°X+M^X{V\¨6Q8M^X{[^Z\o��
XT��Z\s�]n}�X"[PZYS�����V QTMPZ\] ¨;Z\[,Qq��KNVYX�«�� d }
X"]^}
ZYMPo6] ¨
��X Z\[LQpShZ\S ]^X��NM^QTV 
CZ\]^} KNS�X
X+S�o
��KTZYS¢]CQp]CQ1[^QTo
o
V\X���KTZYS¢]jQTS�o6]^}
X�KT]^}
X+MjQ�]jZYSK4
S
Z\] ¨qZYS Q1­pQTV\VYX{¨°KTs 5u§7,98F1
«%) d }
X�MPKNVYXLKTs
|+KTS ]^K��
MP[¯]^}
M^K����N}�]n}
XC[^QTo
o
V\Xj��KNZ\S¢]n[+�N] ¨
�
Z\|�QTV\V\¨T�TZY[4]^K.|+KNS
S�X+|{]go
Z
��X{M^X{S ]$­pQTV\VYX�¨²[¯Q�]¯ZYSK4�S�Z\] ¨
sxKNMjZ\S ]^X��NM^QTVY[ 
�KT]^}hKps 
C}
KT[^X�X+S
o
��KNZ\S ]^[,QTM^X.Qp]CZ\SK4�S
Zw] ¨N�

6�KNM(]n}
X°���
MP��KT[^X+[�KTsg]n}
Z\[.��QT��X+M+��]^}
Xq��KNZ\S ].Kps¬QTV\V4KTsW]n}
Z\[�ZY[�]nK6|+KTS ­
Z\S
|+X8]n}
X8MPX�QTo
X{M
]n}
Qp]!
mX8S
X{X+ov]^X+|~}
S�Z �3�
X+[�]nK s QT|{ZYVYZw]~Qp]^X"]^}
X8VYK
|�Qp]^ZYKNS3KTsW[nQpo
o
VYX8��KNZYS¢]^[.QTS
o�]n}
X8��Qp]^}
[.KTs
[P]^X+X{��X{[P]Lo
X+[P|+X+S¢]�QTS
ohQT[^|{X+S¢],KTs�]n}
X�s��
S
|�]nZ\KNS��*"1§3�¢«a� d }
X.OqKN[l]Co
ZYMPX+|�]Y
¬Q�¨;]^KA4
S
oc]^}
X+[PX
��Qp]^}
[$ZY[�]nK�4�S�o1]n}
XjV\X{­NX{V�|��
MP­TX+[¯KTs>;�§7,98:1�«�� b [$S
Kp]nX+o8Q�
�K¥­NXp� Qp]¯Q([^QTo
o
V\X¬��KTZYS¢]���]n}
X{M^XCQTMPX
O	�
Vw]nZ\�
VYXWo
ZYMPX+|{]^ZYKNS�[gKps�o
X{[^|{X+S¢]jQTS�o;QT[P|+X+S¢]+� d }
X+MPX{sxKNMPXT�3
mX,[^}
K��
VYo°X��²��X+|{]g]nK�[^X{XL|{M^KN[P[^Z\S��
VYX�­NX{V�|���MP­NX{[cQp] [���|~} ��KNZ\S ]^[+� e X+S
|{XT�C]n}
Z\[;o
X+��ZY|{]^ZYKNS 
CZYVYVCV\X{]<��[ �
ZY|~r K���];]^}
X&[^QTo
o
V\X
��KNZYS¢]n[{��QT[�
WX+V\V�� b V\]^X+MPS�Qp]nZw­NX{V\¨N� 
mX8|+QTS�o
MnQ/
 ��X{M^[^��X+|�]nZw­NX8�
VYKp]n[(KTs¯]^}
X�[��
Mls QT|+Xp� 5u§7,98:1�«<)
d }
X{[^X 
CZ\VYVjQTZ\o Z\S K��
Mq|{KNS
|{X+��]���QTV �
S
o
X{M^[l]~QTS
o�ZYS�� Kps�]n}�Xh}
Z\VYV\[8QTS
o ­pQTV\VYX�¨²[8KTs 5u§7,98:1�«<)
d }
X�¨6�
M^K¥­
ZYo
X.Z\Oq��KNMP]nQTS¢]jX��²��KN[^Zw]nZ\KNS�QTV�]^K²KTVY[+� i S QTo�o
Z\]^ZYKNS��
]nK8]n}
X{[^X.] 
mK°o
X{�
ZY|�]nZYKTS
[+��KNS�X
|�QpSco�X+�
Z\|{]¬]^}
X.QT|{]���QTV�[l]nX{X+��X+[P],o
X{[^|{X+S¢]LQTS
ocQT[^|{X+S¢],��Qp]^}
[J
CZ\]^} ` Qp]n}�X+OqQp]nZ\|�Q��
}
K%
mX�­NX{M+�
[^KTOqX�
C}�Qp]°ZYO°��X{MPsxX{|{]nVw¨>Z\S QTS¢¨ S
KNS¢]nMPZ\­
Z QTVmX���QTO°�
VYXp� i S |{KNO	

Z\S�Qp]nZ\KNS 
CZ\]^} ]^}
X sxKNM^O°X+M
] 
WK�o
X+�
Z\|{]^ZYKNS
[{��
WX(K�
²]~QTZ\S°]^}
X(ZYS²sxKNM^OqQp]nZ\KNS	
WX(S
X+X{o;sxKNMgo
X{sxKNMPORQ�]nZYKTSqKTs |{KNS¢]nK���M^[mZ\SR]n}�X
|+KTOq�
V\X��;�
V QTS�XT�

k VYX+QTM^Vw¨N�NsxKNM4[PZYO°�
VYXWX���QTO°�
VYX{[+�¢]n}�ZY[4|+QTSRQpVYV�
�XCo
KNS�XY
 ¨1}�QTS
o�� e K%
mX�­NX{M+�
X{­NX{SRZ\S1]n}
KN[PX
|�Qp[^X+[{� i |�QpSRQT[P[��
MPXj]n}
XCM^X+QTo
X{M¯sxMPKNO:O"¨1|+VYQT[^[PM^K
KNO:X"�²��X{M^ZYX{S
|+Xj]^}�Qp]gX��²��KN[^Zw]nZYKTS�ZY[ �NMPX�Qp]^V\¨
ZYO°�
MPK�­TX+o9
 ¨ ]^}
X |{KNO°����]nX{ML�TMnQT�
}�ZY|+[C[B�
|~}3QT[C]n}
X"KNS
X{[L�
MPX+[PX+S¢]nX{o 
�X{VYK%
.�Y6,�
MP]^}
X+MPOqKTM^XT�
}�QTS�o
[l£ KNS X"����X+MPZYX{S
|+X	
¢¨ ]^}
X [l]-�
o
X{S¢]�
�X+|+KTOqX{[(Q°­pQTV5��Q�

V\X�VYX+QTM^S
Z\S���]nK
KNV�� 6<ZYS
QTVYVw¨N� i 
CZ\VYV
o
X{[^|+MPZ 
�X�Q°MPX+[^X+QTM^|~}
£ VYX�­NX{V���M^K�

V\X+Oc�K
C}
X{M^X�]n}
X.|{KNOq�K��]nX{M,Z\Oq��VYX+O°X+S¢]nQp]nZ\KNSR}
X{VY��X+ocOqX(]^K
[^X{XCQ�[nQpo
o
VYXm��KNZ\S¢]<]n}
Qp]4Z\[<]n}
Xm[^KNV5��]nZ\KNS KTs�Q�sxK��
MP]^}1KNM^o�X+M4X����
Qp]nZ\KNS�ZYS ���¥� d }
Z\[ 
¬Qp[¯Q�|�QT[PX
ZYS 
C}
Z\|~} i QTVYMPX�QTo�¨ r S
X�
 ]^}�Qp].]n}
X8[^QTo
o
V\X°��KNZ\S ]U
mQT[�K���].]n}�X+M^X°[^KTOqX�
C}
X+MPXT� e K%
mX�­NX+M{�
i 
WK��
V\o [��K���NX+[l](]n}
Qp](Q8[^Z\OqZ\V QTM¬QTS�QTVw¨²[PZY[,ZY[,��KT[^[^Z5

VYXU
C}
X{M^X ]^}
X��
M^X{[^X+S�|+X�KTs<[��
|~}3[^QTo
o
V\X
��KNZYS¢]n[jZ\[jKNS
Vw¨;[���[^��X+|{]^X+o��

 



�<���;���c��� ��� 
��?��� ��� 
:�

UmX+V\K%
GZ\[jQ1[^X{M^ZYX{[jKTs �NMnQp�
}
ZY|�X���QTO°�
VYX{[¬sxM^KNO O ¨;V\X+|�]-�
MPX+[jKNS;]^}
X�OqX�]n}
K
o KTs�[P]^X+X{��X{[P]
o
X{[^|+X{S¢]n[+� i 
CZYV\Vu[l]~QTMl]�
CZ\]^}3]n}
X�[PZYO°�
VYX{[P](Kpsgs���S
|{]^ZYKNS
[�
CZw]n}3[^QTo
o
V\X1��KTZYS¢]n[�QpS
o��
M^K
|+X{X+o
]n}�M^K����T}�Q;}
ZYX{MnQTMP|~} ¨ KTs¯�
MPK��NM^X{[^[PZ\­NX{V\¨ OqKNMPX o
Z��°|��
Vw](X���QTO°�
V\X+[+��X+S
o
Z\S�� ZYS&®<QTMl] i^i 
CZ\]^}
]n}�XCQTS�QTVw¨²[PZY[uKTs�QLs��
S
|�]nZYKTS "�§3�N«�]n}�Q�]¯QTM^Z\[^X{[4ZYS�[l]-�
o�¨
Z\S���M^X�sxMnQT|�]nX+o°QTS�o�X{­pQTS
X{[^|+X{S¢] 
mQ�­NX{[+�

� �����	���a��

� � ��������� � �������	�
e X{M^X:
WX1o
X{[^|{M^Z 
�X.] 
mK;Kps4]n}
X"[^Z\Oq�
V\X+[l],s���S
|{]^ZYKNS
[ 
CZ\]^}&Q°[nQTo
o�VYX���KNZ\S¢]�Q�]L]^}
X KNMPZ �NZ\S��

d }
X{[^Xj�
MPKT]nKT] ¨
��XmX"�
QpOq�
V\X+[u}
X+V\�"]nK�o
X{­TX+VYKT�1K��
M<Q�

ZYV\Z\] ¨(]^K�Z\o
X+S¢]nZws ¨.[nQTo�o
VYXW��KNZ\S¢]n[<Z\S O°KNM^X
|+KTOq�
V\ZY|+Qp]nX{o [^Z\]���Qp]^ZYKNS
[{�

' �)( ±²Z\Oq�
V\X.±�QTo�o
VYX
t>X!
�X��NZ\S�
CZ\]n} ]^}
X�s��
S
|{]^ZYKNS

"1§3�¢« � � � 8G5u§7,98F1
«D� , � O 1 � 8G;�§7,98:1�«��GªX,?1 8 §�ªT«


CZ\]^}6o
X+MPZ\­pQp]nZw­NX{[ "�� §��¢«V�Gª �*8 "�� �x§3�N«V�Gª ) §��N«
tvXq[P}
K%
 KNS
Vw¨&] 
mKho
X+MPZ\­pQp]^Z\­NX{[.}
X+MPX�
�X+|+Q��
[^X°]n}
Z\[�s��
S
|{]^ZYKNS KNS
Vw¨&}�Qp["KNS�X°[^QTo
o
V\Xq��KNZ\S ]
Qp]���� ¦�� 
CZw]n}3]n}�X�[^X+|{KNS
o o
X+MPZ\­pQp]^Z\­NXp��S
KNS¢­pQTS
Z\[^}
Z\S��;]n}
X{M^Xp� b [.S
KT]^X+o Q�
�K¥­NXT��]^}
ZY[�Z\[�Q
|�Qp[^X�Z\S�
C}
Z\|~}R]n}�X+M^X�
CZYV\V,
�X,] 
mK1o�ZYM^X{|{]^ZYKNS
[gKTs�[l]nX{X+��X+[P]¬o
X+[P|+X+S¢]CQpS
o QT[P|+X+S¢]CQ�]I�	�G¦ QpS
o
KNS
Vw¨°KNS
X�o
Z\M^X+|�]nZ\KNSRKTs�X+QT|~};] ¨
��X�X�­NX+Ml¨3
C}
X+MPX"X{VY[^Xp�K
C}
X{M^X(]n}�XW4�M^[l]Co
X+MPZ\­pQp]^Z\­NXLZY[WS
KNS��{X+M^K��
b V\[^K
�²]n}
Z\[¬s��
S
|{]^ZYKNS6Z\[jX+S¢]nZ\M^X � QTS�QTVw¨ ]nZY|�X{­NX{MP¨3
C}
X{M^XT�

d }
ZY[�X���QTO°�
V\XgZ\[M
�QT[^Z\|¯X+S
K��K�N}"]^}�Qp] 
mXg|�QTS"M^X+QTo K���]^}
Xgo
ZYMPX+|{]^ZYKNS�[�Kps
[P]^X+X{��X{[P]4o�X+[^|{X+S¢]
QTS
o&QT[^|{X+S¢]�sxM^KNO §�ªN«�� d }
X1VYX�­NX{V<|���MP­NX{[�KTs ;cQTM^X�]n}
X } ¨
��X+MB
�KNVYQT[�ªX,?1�� |+KNS�[P]~QpS ]+� 
CZ\]^}
]n}�X�V\X{­TX+V�|���MP­NX{[L]^}
M^K��K�N} ]n}
X.KNMPZ �NZ\S�
�X{ZYS�� ,E� ¦*8G1��G¦*)

t>XW|�QTS |~}
X+|~r.sxM^KNO ]^}
XmX��3��Qp]nZ\KNS"sxKTM 5�Z\S;§�ªN«�]^}�Qp]�]n}
XW��Qp]^}
[<KTs
[P]nX{X+��X+[l]$o
X+[P|+X{S ]<sxM^KNO
]n}�X KNMPZ �NZ\ShQpM^X"]^}
X�VYZYS�X+[G,2� ¦*8,
C}
Z\VYX.]n}
X"��Qp]n}�[�KTs$[l]nX{X+��X+[P]�QT[^|{X+S¢](sxM^KTO ]n}
X"KNM^Z5�NZYScQTMPX
]n}�X�V\ZYS
X{[G1�� ¦*) b ]LQTS¢¨6KT]n}�X+MC��KTZYS¢]��K
WX�[^ZYO°�
Vw¨D4�S
oc]n}
X.}¢¨
��X{M�
�KNV Q�;�§7,98:1�«�� |{KNS
[P]nQTS¢]
]n}�M^K����T} Zw]/H KNS
X8o
Z\M^X{|{]nZ\KNS3]n}
MPK����N}3]^}
X8} ¨
��X+MB
�KNVYQ ZY[(]n}�X°o�ZYM^X{|{]^ZYKNS�KTsW[P]^X+X+��X+[l] o�X+[^|{X+S¢]
QTS
oh]n}
X"KT]n}
X{M�Z\[,]^}
X o
Z\M^X{|{]nZ\KNS Kps$[P]^X+X+��X+[l]�QT[^|{X+S¢]��W6�KNMLX"��QTOq��VYXT��KNS ]^}
X }¢¨
��X+M�
�KNVYQT[�Z\S
]n}�X:4�MP[P]��3��Qpo
MnQTS¢]+����QT[P[^Z\S��RsxM^KTO V\K%
mX{MLMPZ �N}¢],]nK<�
����X{M�VYX�s ]�Z\[,]^}
X o�ZYM^X{|{]^ZYKNShKTs$[P]^X+X{��X{[P]
o
X{[^|+X{S¢]/H���QT[^[PZYS���sxMPKNOX�
�
��X+MCV\X{s ]¬]^KqV\K@
WX+MjMPZ �N}¢]CZ\[¬]n}
X.o
Z\M^X+|�]nZ\KNS6KTs<[l]nX{X+��X+[P]�QT[P|+X+S¢]+�

JLK%
 
mXD
CZ\VYV �
[^X ` Qp]n}
X{ORQ�]nZY|+Qc]^K&[^}
K%
 ]n}
X{[^X MPX+[���V\]n[{�&6<ZYMP[P]�� 
mX;o�X+�
Z\|{]1]^}
X;VYX�­NX{V
|���MP­NX{[�KTs ;�§7,98:1�«F
¢¨?�
[PZYS���]n}�X.sxKTVYVYK%
CZ\S��1|+KTOqOqQTS
o<4�V\XT�

� ����������� �"!����$#&%(')#+*-,/.0%21"354�687:9<;=,>9 �=?:9@?BAC9<;=1:9 �=?:9@?�A
9
� �����������ED �+F ��!�
 ���G?IHJ9
���
	 � 
�������� ���C9
��!��K�E��� � ��� 
 ���ML�H(7

¡



-4
-4

0

0

4

4
�����W���N� #�X{­TX+V |���MP­NX{[LKps i O ���¥�

¤



d }
Z\[mVYX+QTo
[¯]nK 6<Z ����M^X.�N�¯JLKp]nXC]n}�Qp]g]n}�X�MnQpS��NX�Z\S+,cQpS
o 1�ZY[�§ £  
�   «$QT[mZ\S ­TKNrTX{o ZYS°]n}
X 4�M^[l]
VYZ\S
X1KTsW]n}
X8|{KNOqOqQTS
o 4�V\X�HuQTV\]^}
K����T} i M^X��3�
X+[l]nX+o> 
�q|{KNS¢]nK���M�V\X{­TX+VY[.Z\S�]^}
X8[^X{|+KNS
ovVYZ\S
XT�
Q�
�K¥­NXT�pKNS
Vw¨��N©,|{KNS¢]nK���MuV\X{­NX{VY[uQT�
��X�QTM�ZYS.]n}�X 4,���
M^X(§ ZYS�|+V ��o
ZYS��,QTV\OqKT[P] ZYO°��X+M^|{X+��]^Z 

V\X$o
KT]^[
Qp]4]^}
XmsxK���M4|+KNMPS
X+MP[$KTs�]n}
XF4,���
MPX¥«�H X+QT|~}8|��
Ml­NXCZY[4OqQTo
XF�
�8KTs�[P]^MnQTZ5�N}¢]$VYZ\S
X+[u|+KNS�S
X+|�]nZYSK�.´��
��KNZYS¢]n[4Qp] 
C}
Z\|~} %(')#+*-, . %�1"354�687�]~QTrpX+[$KNS1]^}
Xm­pQTV ��XWsxKNM<]^}�Qp]$�
QTMP]^ZY|���V QTM�|+KNS¢]^K��
M+� 0 S�X
|�QpS [^X{X"}�X+M^X.]n}�X�­pQTMPZYK��
[C|��
MP­TX+[�o�X+[^|{M^Z5
�X{o&QTS�QpV\¨ ]nZ\|�QTV\V\¨N��Q�
�K�­TXT��ZYS6]n}�X"[PX+|+KTS
o X����
Qp]nZ\KNS
KTs�§��N«���Z\S
|+V5�
o
ZYSK�q]n}�X���Qp]n}�[�KTsg[P]nX{X+��X+[l]"o�X+[^|{X+S¢]"QTS
o QT[P|+X+S¢]�]^}
M^K��K�N}3]n}
X1[^QTo
o
V\X���KTZYS¢]��
i S;O°KNM^X,|+KTOq�
V\ZY|+Qp]nX{oqX"�
QpOq�
V\X+[{��
WX(O°Z �N}¢]gS
KT]F
�X,sxKNMP]��
S�Qp]^XLX{S
K����T}R]nK"[^X+XL]n}
X{[^X(|��
MP­TX+[
]n}�M^K����T} ]n}
Xh[nQTo�o
VYXc��KTZYS¢]�� d }
X{M^X{sxKTM^XT�CZw]RZ\[qZ\Oq��KNMP]nQTS¢]8]nK>S�KT]nXcsxM^KNO ]^}
ZY[A4,���
MPX ]n}�X
]nX{VYVw]~QTV\X�[^Z �TS�Qp]-��M^XRKpsCQ [nQpo
o
VYXq��KTZYS¢]"sxMPKNO ]n}�XRS
X+QTM�
¢¨vVYX{­TX+VW|��
Ml­NX+[�Kps4;�§7,98:1�«<8 S�QTO°X+Vw¨N�
]n}
Qp] ]n}
X{[^X�|���MP­NX{[h|{KNO°X&S
X�QpM�
¢¨ QTS
o ]^}
X+S OqK¥­TX�Q%
mQ�¨ sxM^KTO ]n}�X3[nQTo
o�VYXT�LX�QT|~} 
�X+ZYSK�
|+KTSK4�S
X{oc]^K°KTS
X.[^X+|�]nKNMCKTs ]^}
X.VYX{­TX+V�|��
MP­TX+[C]n}
MPK����N} ]n}�X�[^QTo
o
V\XT� f QT|~}cKTs�]n}
X{[^X.|��
Ml­NX{[LZ\[
]n}�X(�
M^K@2PX+|{]^ZYKNS Kps�Q1}
KNM^Z �+KNS¢]nQTV�[PVYZ\|+XL]^}
M^K����N};]n}�X([��
Mls QT|+X ;�§Q,98:1�«<) 0 s�|{K��
M^[PXT��]^}
X([B�
MPs QT|{X;�§7,98:1�«(}�QT[.]n}
X°[nQpOqX8] ¨
��XqKTsj[nQpo
o
VYXqQT[.]n}
X°[���MPs QT|{XB5u§7,98:1�«<8�X��²|+X{��]1]n}
Qp] Zw]�ZY[.M^KT]nQp]nX{o
]n}�M^K����T}h  ¡��C|{KNO°��QTM^X{o ]nK8]n}
X.V Q�]^]nX{M¬[nQpo
o
VYXp�

t>Xg|�QpS [^X{XW]^}
XW[B�
MPs Qp|+XV5<§Q,98:1�« 
CZ\]n} Q ` Qp]n}
X{ORQ�]nZY|+Qj|+KNO°ORQpS
o"[B�
|~}�QT[ ]n}�XgsxKNV\VYK%
CZYSK�
�

��!��K�����$#����:#+*-,0. % 1�354�6=7:9 ;=,:9 �=?>9@?�AC9<; 1:9 �=?:9-?�AC9
���
	 � 
�������� ���C9
� � ��	E��� � ��� ���8;"H�
�
�
C9�
�
�
C9�
�
�
EA=7

d }
X1MPX+[B�
V\]�ZY[�[P}
K%
CS�ZYS16uZ ���
MPX1ª
� e X{M^Xp��Q��¢QTZ\S���]n}
X"MnQTS��TX KTs�,vQTS
o=1cZ\[�§ £  
�   «CQTS
o&]n}�X
|���MP­NX¯Z\[�­²Z\X�
WX+o�
¢¨�VYK
KNr ZYS�� 
�QT|~r�]^K@
mQTMPo
[�]n}
X$KNMPZ �NZ\S�sxM^KTO ]^}
X � � ��	E��� � �5�q§l��¦N¦N¦�� ¡T¦N¦�� ¡T¦N¦N«��
§ i ��[^X3V QpM��NXcS3�
O	
�X+M^[RVYZYrpXc]^}
ZY[�
C}
X+S i 
mQTS¢];]nK>X��²��X{M^Z\OqX{S ]�
CZ\]^} [^OqQTVYVCZ\S
|+MPX+O°X+S¢]~QTV
|~}�QTSK�NX+[1Z\Sv­
ZYX�
C��KTZYS¢]�� « d }�X;[��
Mls QT|+XqZY[.­
ZYX�
WX+o sxMPKNOBQh��KNZYS¢]"ZYS ]n}
X�4�M^[l]1K
|{]~QpS ]�
CZ\]^}
]n}�X���KN[PZ\]^Z\­NX	1&Q �²Z\[(OqK¥­
ZYSK�R]nK;]^}
X�M^Z5�N}¢]���]^}
X���KN[^Zw]nZ\­TX�,vQ �²ZY[(O°K¥­
ZYS��;]^K;]n}
X1V\K%
mX{M�VYX{s ]
QTS
oc|+KTOqZ\S���K���]CKTs�]n}�X��
QT��X{M+� i ]C|�QpS9
�X.[^X+X{ShsxMPKNOz]^}
ZY[Y4,����M^X�]n}�Q�]j]n}
X.[���MPs QT|{X�5u§Q,98:1
«
o
K
X+[{�¬ZYS
o�X+X+o��¬o
ZY� o
K%
CS 
¬QpM^o ZYS ]n}�Xho
Z\M^X{|{]nZ\KNS
[�1�� ��� QTS
o 
�X{S
o
[��
� 
¬QTMPo ZYS ]n}�X
o
Z\M^X+|�]nZ\KNS
[�,�� ��� )M6,�
Ml]n}
X{M^O°KNM^Xp��VYK
|�QTV\V\¨N��S
X�QpMR§ ¦*8~¦*8n¦¢«,]n}�X°[B�
MPs Qp|+X8o
K
X+[.VYK
KNrcVYZYrpX8Q
[nQpo
o
VYXp�¯UmX+|+Q��
[PX(KNS
Vw¨�]n}
X�4�M^[l]jo
X+MPZ\­pQp]^Z\­NXC­pQTS
Z\[^}
X{[WsxKNMg]n}
Z\[gs��
S�|{]nZ\KNS��3
mX�M^X{sxX{MW]^K"]n}�ZY[¬Qp[
QR��� �����Y�(�+� 
 
��Y���

' �)( ` KNS�rTX{¨ ±�Qpo
o
VYX
JLK%
 
WX�[^X{]

"�§��¢« � ����8G5u§7,98:1�«D� ,u§Q, � O �!1 � «<8G;�§7,98:1�«�� 1�§��!, � O 1 � «<) §  ¢«

6�KNM¬]n}�ZY[¬s��
S
|�]nZ\KNS�� " � §3�¢« �G� � � 8G" � � §3�¢« � ¤ �*8R" � � � §3�¢«V� ¤*) §�¡T«
tvX;[^X{X6]^}�Qp]+�¯Q��¢QTZ\S��<]n}�XRs��
S
|�]nZYKTS }�QT[�Q&[^QTo
o
V\X;��KTZYS¢]�Qp] � � ¦�� KTsC[PX+|{KNS
o KNM^o�X+M+�¯Z\S
]n}�ZY[�|�QT[PX � QTS
o>Z\["X{S¢]nZYMPX�
CZw]n} S
KNS¢­pQTS
Z\[^}
Z\S��94�MP[P]"o
X+MPZ\­pQp]^Z\­NX°X{­TX+Ml¨�
C}�X+M^X X{VY[PXT�?6<Z5���
M^X
� [^}
K%
C[�]n}
X8|���MP­NX{[ KTsW|+KTS
[P]nQTS¢]�;C
C}
ZYV\XA6<Z ����M^X� 6[^}
K%
C[.]n}
X°[���MPs QT|{X+5 � i S�]n}
Z\[�V Qp]P]nX+M
4,����M^XT��]^}
X1­
ZYX�
C��KNZ\S¢]�ZY[°§��¥¦N¦N¦�� £l¡p¦N¦�� ¡T¦N¦¢«"H�]n}
Qp]�ZY[{��]n}�X	4,���
MPX�ZY[�
�X+Z\S��;­
ZYX�
WX+o�sxM^KTO�]n}�X

µ



4
0

-4

0

-16

16

�����W��ª²�g±��
MPs QT|{X.KTs4yCX � � �
�����
��� ���3��Qpo
MnQTS¢]"ZYS , QTS�o 1�QTS�o sxMPKNO Q�
�K¥­NX8]n}
X8�
VYQTS
XT� ���z¦*)M6�MPKNOA]n}�X8sxKTM^O°X+M+��
WX
[^X{X1[^Z �hMnQ�¨
[(ZYS¢]nX{M^[PX+|{]^ZYS��RQp]W�+�F¦�� i Sh]n}
X"K���] 
mQTM^o3o
Z\M^X{|{]nZ\KNS���]n}�M^X+X KTs4]n}�X+O M^X+��M^X+[PX+S¢]
��Qp]^}
[gKTs�[P]^X+X{��X{[P]¬o�X+[^|{X+S¢]CQTS�oq]n}�M^X+X,KTs�]n}
X{O MPX+�
MPX+[PX+S¢]j��Qp]^}
[gKTs�[l]nX+X{��X{[P]CQp[^|+X{S¢]�� d }
X{[^X
QTVw]nX+MPS�Qp]^X1QT[(KTS
X1X+S�|+ZYMP|+V\X+[�]^}
X1KNMPZ �NZ\S��(UW¨h|~}
X{|~r
Z\S��E5u§7,98:1�«CZ\S §  ¢«���KTS
X1|�QpS&­NX+MPZ\s ¨c]n}�Q�]
]n}�X,M^Q�¨²[WQp]gQTSK�NVYX{[ � ��� � 8 � 8 QTM^Xj]n}�X,�
Qp]n}
[¯KTs�[P]^X+X+��X+[l]mo�X+[^|{X+S¢] 
C}�ZYVYX¬]^}
XCMnQ�¨
[mQ�]gQTS��NV\X+[+�
¦*8���ª ��� �*8 QpM^X1]n}�Xq��Q�]n}
[.KTsW[P]^X+X+��X+[l]�QT[P|+X{S ]+� b �¢QTZ\S�� 
mX°|�QpSv[PX+X8]n}
X8[^Z5�NS�Qp]��
M^X�Kpsm]n}�X
[nQpo
o
VYX6��KNZYS¢]8Z\S ]^}
X6S
X�QpM�
¢¨ VYX�­NX+VC|��
MP­TX+[+�¬QTVYV¬|{KNSK4�S�X+o ]^Kv[PX+|�]nKNMP[�
�X{] 
WX+X{S ]n}
X{[^XcMnQ�¨
[
O°K�­
Z\S���ZYS 
mQTM^ohQTVYKTS���KNS
X.MnQ�¨6QpS
ohK���] 
¬QpM^ohQTVYKNSK�1]n}
X�QTo 2^Qp|+X+S¢]LMnQ�¨N�

6�M^KNO 6<Z ����M^X4 Y
WXg[PX+X$]n}�X¯]^}
M^X{X�£ VYK�
�X4[P]^M��
|�]-�
MPXWKps
]^}
X¯[��
Mls QT|+X 5u§7,98F1
«�QpS
o.|�QTS.|+KTSK4�M^O
]n}
Qp]�]^}
X V\X{­NX{V<|��
MP­TX+[�KTs$]^}
X �
MPX{­
ZYK��
[W4,����M^X MPX�QTV\V\¨cQTMPX"]^}
X �
MPK 2PX+|�]nZ\KNS
[(KTs<]n}
X1�
Qp]n}
[LKTs
[P]^X+X{��X{[P]Lo
X+[P|+X+S¢](QTS
ohQT[^|{X+S¢]�KTS6]^}
X.[��
Mls QT|+X 5u§7,98F1
«a�
� �x��� � �����+�	����� 
�� 

��� �
���

d }
X.s��
S
|{]^ZYKNS
"1§3�¢« � ��O � � � �*8G5<§Q,98:1�«D� ,u§l�P- 1 � O , � � �N«<8G;�§7,98:1�«�� 1�§l�V- 1 � � ��O , � «<8 §�¤N«

QTMPZY[^X{[�ZYS>]^}
X6QTS�QpV\¨
[^Z\[1KTsC]n}
X Z\S¢]nX��TMnQTVWM^X+��M^X+[PX+S¢]~Q�]nZYKTS KTsC]^}
X b Z\MP¨ s��
S
|{]^ZYKNS G UmV\X+ZY[l]nX{ZYS��
�¥©N´p �I�� 6�KNMW]n}
Z\[Cs���S
|{]^ZYKNS��

" � §��¢« � �GO � � 8G" � � §3�¢« � O�ª �*) §�µT«

´



-4
0 4-4

0

4

�����W����� #�X{­TX+V |���MP­NX{[LKps i O � � �

©



-2
0

2

-2
0

2
4

50

-50

0

�����W�� 
�g±S�
Mls QT|+X.KTs<yCXR� � �
d }
Z\[,Z\[CQTS6X+S¢]nZ\M^X�s��
S
|�]nZ\KNS�
CZ\]n} ] 
WKR[^QTo
o
V\X���KNZ\S¢]n[CQp]R�	� �8��QTS�o

"�§ �8��« � �"ª � �*8G" � � §�����« ����ª���G¦ ) §�´N«

6�M^KNO ]^}
ZY[LX{­pQTV5��Qp]nZ\KNS���
WX1[^X{X ]n}
Qp] ;�§ �8� 8n¦¢«I� ¦*8�[PKR]n}
Qp]L]^}
X1V\X{­NX{Vu|��
MP­TX+[(]^}
M^K��K�N} ]n}�X
[nQpo
o
VYX.��KNZYS¢]^[j[nQp]^ZY[Ps ¨

1�§��V- 1 � � �WO , � « � ¦*8�� 1�� ¦*8jKNM4, � O 1 � � �	�F� ) §�©N«

d }
X 4�M^[l]mKps�]^}
X+[PXL|��
MP­TX+[+� 1��G¦*8¢Z\[4]n}
XG, Q@��Z\[�H ]n}
XC[PX+|+KTS
oR|��
MP­TXT� , � O�1 � � ���F� 8¢Z\[WQ.}¢¨¢£
��X+M�
�KNVYQ��4UW¨°X"�
QpOqZ\S
ZYS�� 5u§7,98F1
«<KNS�X�|�QpSq­NX{M^Zws ¨�]n}�Qp]g]n}�XL[PX��NO°X+S¢]¬Kps�]n}
XLQ �²ZY[g|+KTS
S
X+|�]nZ\S��
£~��]^Kh��ZY[,Q8��Qp]n}cKTs<[P]nX{X+��X+[l]�QT[P|+X+S¢],sxM^KNOz]n}
X�[nQTo�o
VYX�Qp]j£~��QTS�o |+KTM^M^X{[^��KNS
o
Z\S��NVw¨N�
Zw]LZ\[CQ
��Qp]^}6KTs�[P]nX{X+��X+[l]�o
X{[^|{X+S¢]LsxMPKNO ]n}
X�[^QTo
o
V\X���KNZ\S¢]CQp]R-1�N� 0 ��]^[^ZYo�X(]n}�Qp]CM^QTS��NXp��]n}�X�,&Q �²Z\[
ZY[CQ���Q�]n}cKTs<[l]nX{X+��X+[P]�QT[P|+X+S¢]LKNS6]n}
X.VYX�s ],QTS
ocQ���Qp]^}hKTsu[P]^X+X{��X{[P](o�X+[^|{X+S¢]LKNSc]^}
X.M^Z5�N}¢]��

6�KNM�]n}�X1VYX�s ]�

M^QTS
|~}�KTs¯]n}
X�}¢¨
��X+M�
�KNVYQ���X+QT|~}�}�QTV\s���­
ZYX�
WX+o QT[.Q;|��
MP­TX�o
ZYMPX+|�]nX+o Q/
mQ¥¨
sxM^KTO £n�N�²Z\[¬Q1��Q�]n} KTs [l]nX+X{��X{[P]Co
X{[^|{X+S¢]��,
C}
Z\VYXLsxKTMW]n}�X�]n}
XW

MnQTS�|~}6]^}
M^K����N} -1�N�
X�QT|~}6}�QTVws
ZY[CQ���Q�]n}cKTs<[l]nX{X+��X+[P]�QT[P|+X+S¢]+�

d K"­NX+MPZ\s ¨8]n}
Qp] 
WX(}�Q�­NXL]n}
XL|��
Ml­NX+[jMPZ �N}¢]+��
WX(X���QTO°ZYS�X,]^}
X(�
V\KT]gKTs�]n}
XLVYX�­NX+V�|��
Ml­NX{[¬KTs;�§7,98:1�«WZ\S96uZ ���
MPX�¡²� d Kq|{KNSK4�MPO ]n}�Q�]�
WX.}�Q�­NX.]n}
X.o
X{[^|{X+S¢]�QTS�o QT[P|+X{S ]Lo
Z\M^X+|�]nZ\KNS
[jM^Z5�N}¢]��

WX X���QTO°ZYS�X.]^}
X�[��
Mls QT|+X	5<§Q,98:1�«mZYS96<Z ����M^X.¤�� d }�X"­
ZYX�
C��KNZ\S¢]LZ\Sc]^}
ZY[Y4,���
M^X�ZY["§ £�µ²�w�¥¦��   «��
JLKp]nXc}
X+MPXc]^}�Qp]°��KT[^Z\]^Z\­TXE, ZY[�]nK�]n}
XC
�QT|~r V\X{s ]qQTS
o ��KT[^Z\]^Z\­TX 1>|+KNO°X+[8sxKNMB
mQTMPo ]^Kv]n}�X

�¥¦



-4

0

4

-4 0 4

�����W��¡²� #�X{­TX+V�|��
Ml­NX{[LKTs i O �'� O � � � � $ �

�N�



0

-2

-2
0

0
2

2

-7

7

� ���g��¤��g±S�
Mls QT|+X�KTs<y,X��'� O � � � �A$ �

��ª



VYX�s ]���t>X,|�QTS°[^X{X,]^}
X,[��
Mls QT|+XDNPo
X{[^|+X{S
o
Z\S���P1Qp[ 
WX,��QT[^[¯sxM^KTO §l� 8n¦*8aª � �N«�]nKR§ O�� 8~¦*8 O(ª � �¢«��
� ��QTV\Z\]~Q�]nZ\­TX+Vw¨L
WXW|+QTS1QpVY[^KC[PX+Xm}�X+M^X¯]n}
Qp] ]n}
X¯�
MPK 2PX+|�]nZYKTS
[uKps�]n}�XW|��
MP­TX+[<Kps
[P]^X+X{��X{[P]4o�X+[^|{X+S¢]
QTS
ohQT[P|+X+S¢]�QTM^X.Qp[,o�X+[^|{M^Z5
�X{o Q�
�K¥­NX"QTS
o6[��K���NX+[l]nX{o 
¢¨ ]n}
X�6<Z5���
MPX.¡²�

d }
X�V QT[l]j] 
mKA4,���
MPX+[Y
WX+M^X��
MPK²o���|+X+oC
CZ\]^}6]^}
X�sxKNVYV\K%
CZYS��1|{KNO°ORQTS�o
[+�
MPX+[P��X{|{]nZw­NX{V\¨N�

� # ,��C9@1��=7����M1 .G1�4 �
	�� �G,�4�6G1��
� � �5�������E��!����$# � # ,:9@157:9<;=,:9 ��

9�
5A
9<;=1>9 ��
C9 
5AC9
� � �5�������5D �+F ��! 
 ���8?�HJ9
����	�� 
������������C9
��!�����
 � � �5� 
 ���ML�H(7

� � # ,��C9@1�� 7����G, �G,�4 ��	��8.M,81�4�6��
��!��������$# � � # ,:9-1E7:9<;=,>9 �E6C9<65AC9 ;=1>9 �E6C9 65AC9
� � ��	E��� � �5� ��� ;����
9 H�
C9@?�AC9
����	�� 
������������C9
� �+, ���+���
��
 ��� ;�
C9�
C9-?�A=7

d }
XjX���X{|{]¯KTs�����,������ /��! ,}
X{M^X¬Z\[<]nK�[PVYZ �T} ]^V\¨9NP[B�3��QT[^}KP.]^}
XJ4,����M^XT��
CZw]n} ­
Z\[���QTV�ZYS
|{M^X+O°X+S¢]^[
ZYS �C
�X{ZYS��6KNS
Vw¨ sxK���Ml£ 4�s ]n}
[.KTsg]n}
X8Z\S
|+MPX+O°X+S¢]n[�ZYS�, QpS
o 1�� d }
Z\[�Z\[.o
KNS
X�]nKc�
MPK²o���|+X°Q
4,����M^X�]n}�Q�]CX+O°�
}�QT[PZ �+X{[j]n}
X.��KN[^Zw]nZYKTS
[jKTs�]n}
X.[nQpo
o
VYX{[j]n}
MPK����N}6[^}
QTo
ZYSK�
�

6�KNMW]^}
ZY[gOqKTM^X�Z\S¢]nX+MPX+[l]nZYSK� X���QTO°�
V\XT�
Z\]WZY[F
WKNMl]n} 
C}
ZYV\XL]^K1�
M^K
o��
|{X�]n}�X(QT|�]-��QTV�[P]^X+X{��X{[P]
o
X{[^|+X{S¢]�QTS
ocQT[P|+X{S ]L��Qp]^}
[+� d }
X�|+KTOqOqQTS
o V\ZYS
X i �
[^X{oh]^K°o�K°]^}
ZY[jZ\[CQT[jsxKNVYV\K@
C[{�

� # ,��C9@1��=7����M1 .G1�4 �
	�� �G,�4�6G1��
� � �5�������E��!����$# � # ,:9@157:9<;=,:9 ��

9�
5A
9<;=1>9 ��
C9 
5AC9
� � �5�������5D �+F ��! 
 ���/HJ9
��!����E��� � �5� 
 ���ML�HJ9
����	�� 
������������C9
��!�������� ��" � ��� ;��$# 
�
�
"HJ9 H�A 7

d }
XqM^X+[B�
V\]"ZY[.[P}
K%
CS ZYS 6<Z ����M^Xqµ²� UW¨ |~}
K
KN[PZYS��hKNS
V\¨&KNS
X°|+KNS¢]nK��
M V\X{­NX{V¯}
X+MPXT�4[l]~QTMl]nZYSK�
sxM^KTO Q�VYK%
WX+M$VYZ\OqZw]<Kps�£n� ¦N¦T¦��N� i }�Q�­NX,QT[P[��
MPX+oq]^}�Qp]¯KNS�V\¨ ]^}
Xj|���MP­NXp�&%<§7,98:1�«�� O�) ¦T¦N¦�� 8�
CZ\VYV

�Xj�
VYKT]P]nX{o�� i sxK��
S
o�]n}
Qp]'%E� ¦�
mK��
VYo8O°ZY[^[$��ZYX+|{X+[$KTs�]n}�Xj|��
Ml­NX+[WZYSA6<Z5���
MPXCµ²� QT�
�
QTM^X{S ]^V\¨
o��
X�]^K°MPK��
S
o�K���X+MPM^KNMP[+�

d }
ZY[mV QT[l]F4,���
M^X�­TX+MPZ54�X{[jK��
Mm|{V QTZ\Oq[$sxKNMg]n}
X��
M^X�­²Z\K��
[ 4����
M^X{[+�4tvX(�
MPX+[^X{S¢]j]n}
XW4����
M^X{[
ZYS°]n}
Z\[WKTM^o
X{MF
�X+|+Q��
[^XL]n}
Z\[g] ¨
��X(KTs 4,���
M^X�
CZYVYV
]^X+S
oq]nK o�X��NM^QTo
X�O°KNMPX,]^}�QTSq]^}
X�Kp]n}
X{M^[WsxKTM
O°KNM^X1|{KNO°�
VYZ\|�Qp]^X+o X"��QTOq��VYX+[{� d }3�
[{� ZYS&O ¨c­
ZYX�
.��]n}
X8Q�
�ZYVYZw] ¨ ]nK o
X�­NX{VYKN��ZYS�[^Z �T} ]W
�QT[PX+o
KNS ]n}�X���M^X{­
Z\K��
[,��QTZYMmKTs 4����
M^X{[LZ\[jo
X+[PZYM^Q�

VYXp�

� �5�(� �5� � �����+��� ��� 
�� 

��� �
���
e X{M^X!
mX.|+KTS
[^Z\o
X+Mj]n}�X�X"�²��KNS�X+S¢]

�¥�



0

0

-4

4 4
-4

�����W��µ²�g±
]^X+X{��X{[P]Lo
X+[P|+X+S¢](QTS
ocQT[^|{X+S¢]L��Qp]n}�[CsxKTM¬]n}
X b Z\MP¨;s���S
|{]^ZYKNS6X��²��KNS
X{S ]

�� 



"�§��¢« � / G |+KN[R�R- ) ¡
§3�WO ��� ªT« I38
§l�¥¦¢«5u§7,98:1�«D� [PZYSE,&[PZYS
}�1�O ) ¡!1>8 ;�§Q,98:1
«N� |+KN[G,&|{KN[^}�1 - ) ¡
§Q,BO ��� ªN«<)

d }
Z\[jX��²��KTS
X+S¢],QTMPZY[^X{[jZYS;]^}
X�QTS�QpV\¨
[^Z\[¬KTs ]n}
X�Z\S¢]nX��TMnQTV�M^X+��M^X+[PX+S¢]~Q�]nZYKTScKps�]^}
X.UmX{[^[^X{V�s��
S
|a£
]nZ\KNS
[J
C}
X{Sh]^}
X.MnQp]^ZYK�KTsuKNM^o�X+Mj]nK°QTMB���
O°X+S¢]CZY[�� ¡²� 6�KNM¬]n}�ZY[¬s��
S
|�]nZ\KNS��

"��x§��¢« � / G O&[^Z\S=�R- ) ¡ I38 "�� � §3�¢« � O /¢|+KN[R�*) §l�N��«

tvX!
CZ\VYV�sxK²|��
[CK��
MCQp]P]nX+S¢]^ZYKNS���}�X+M^Xp��KNS6]n}
X.[P]^M^Z\� O ��� ª �0,�� � ��� ªA)
d }
ZY[�X"����KNS
X{S¢] }�QT[3] 
WKG[^QTo
o
V\X ��KNZ\S¢]n[+��[l¨
OqO°X{]^M^ZY|+QTVYVw¨GV\K²|+Qp]nX{oFQ�
�K���] ��� ª 
CZ\]^}

[^Z\S=�	� ) ¡SH�]^}�Qp],ZY[{�#��� ��� ¤*8L¡ ��� ¤�QTS
o
"�§ ��� ¤¢«D� / G�� � � ª�O ��� ¤�I�8 " � � § ��� ¤¢«�� OR/�� � � ªA8

§l��ªN«"1§�¡ ��� ¤¢«D� O / G�� � � ªWO ��� ¤�I38 " � � § ��� ¤N«���-�/�� � � ª )
6�KNM�]n}
Z\[�s��
S
|{]^ZYKNS���]^}
XgQTS�QTVw¨²[PZY[ KTs
]n}
Xg[P]^X+X{��X{[P]uo
X+[P|+X+S¢]$�
Qp]n}
[�QTS�o�]^}
XWV\K²|+Qp]nZ\KNS(KTs�}
ZYV\VY[

QTS
o�­pQTV\VYX{¨
[�Z\[�[^KNO°X�
C}
Qp] OqKTM^X4|{KNOq��VYZY|+Qp]nX{o�]n}
QTS�sxKNM�]n}
KT[^X¯Q�
�K¥­NXT��[^Z\S
|+X$o�X{]nX{M^O°ZYS�Q�]nZYKTS(KTs
]n}�X�VYX{­TX+V�|��
MP­TX+[,M^X�����ZYM^X{[j]n}
X�[PKNV ��]^ZYKNSRKTs ]n}
X�O°Z �²X+o6QpV �NX�

MnQTZ\|�H�]^MnQTS�[^|+X{S
o
X{S ]nQTV�X����
Qp]nZ\KNS;�§7,98:1�«W�z|{KNS
[P]nQTS¢]��RtvX°|+KNS¢]nX{S¢]1K��
MP[^X{V\­NX{[ }
X{M^XA
CZ\]^}>M^X{[^KNMl]nZ\S�� ]nK |{KNO°����]nX{M!�NMnQT��}
ZY|{[
]nK6[P}
K%
 �
[U
C}
X+MPX°]^}
X8��Qp]^}
[.KTsm[l]nX{X+��X+[P]"o
X{[^|+X{S¢]�QTS
o QT[P|+X{S ] QTMPXT� d }
X°VYX�­NX+V$|��
MP­TX+[�KTs;�§7,98:1�«¬QTMPX�[P}
K%
CS Z\S96uZ ���
MPX.´�� e X{M^X.]n}
X.VYX�­NX{V�|��
MP­TX+[,]n}
MPK����N}6]n}
X.[^QTo
o
V\X���KNZ\S ]Co�KqS
Kp]
QT�
��X�QpM+� d }
Z\[ Z\[1Q |{KNS
[^X��3�
X+S
|{X6KTsj]n}
XRORQTS�S
X+M"ZYS 
C}�ZY|~} ` Qp]^}
X+OqQp]^ZY|�Qc�
ZY|~r [1K���]1]n}�X
­pQTV ��X+[WQp]F
C}�ZY|~}R]^K o
M^Q%
 V\X{­TX+V�|��
Ml­NX+[{�mJ,KNS
X�]n}
X{VYX+[P[+��
mXLZYS�sxX{Mg]^}
X��
MPX+[PX+S
|{X(KTs�]^}
X�[^QTo
o
V\X
��KNZYS¢]n[jsxMPKNO ]n}�X.]^X+V\V\]~QpVYX([PZ �NS�Q�]-�
MPX�Kps4S
X+QTM�
¢¨6VYX�­NX{V�|��
MP­TX+[L
�X{S
o
ZYSK�qZ\S ]^K°QTS
o&Q/
mQ�¨ sxM^KNO
] 
WK3��KNZ\S¢]n[�KNS>]n}�X y,XG�3Q@��Z\[+� d }
XRMPX�QTo
X{M1[^}�K��
VYo>|+KNO°��QTMPX°]^}
X;VYX�­NX{VW|��
MP­TX+[�S
X+QTM ]n}�X
[nQpo
o
VYX8��KNZYS¢]^[�Z\S ]^}
ZY[U4,���
M^XA
CZ\]^} ]^}
XqV\X{­TX+V¯|��
Ml­NX{[ S
X+QTM�]^}
X8[nQTo�o
VYX°��KTZYS¢].ZYS 6<Z ���
M^X �N�
b V\[^K
��
mXj|+QTS�[^X{X¬}
X+MPX¬]n}�Q�]4]n}
Xm��Qp]n}�[4KTs�[P]^X+X{��X{[P]go
X+[P|+X{S ]WQTS�o8QT[^|{X+S¢]$]n}
MPK����N}1]^}
X¬[^QTo
o
V\X
��KNZYS¢]n[�}�Q�­NX1]n}�X ­NX{MP]nZ\|�QTV<VYZYS�X+[(Q�] , � � ��� ª 8(� ��� ª 8�QT[�QT[l¨
Oq��]^KT]nX{[+� i S3s QT|{]+�$�T� ��KTs¯]n}�X
[P]^X+X{��X{[P]L��Qp]n}�[C]^}
M^K����N}hQTS¢¨ ��KTZYS¢]n[jZ\S6]^}
ZY[j[l]nMPZY�c}�Q�­NX�]n}
X{[^X�VYZ\S
X+[CQT[,QT[l¨
Oq��]^KT]nX{[+�

d }
XR[B�
MPs Qp|+XB5u§Q,98:1
«(Z\[�[P}
K%
CS ZYS 6<Z ���
M^X°©��6J,KT]nX8]n}�Q�]:
WX;QTMPX°­
Z\X�
CZYSK�h]n}�Xq[B�
MPs QT|{X
sxM^KTO:Q���KNZ\S ]4Q�
�K�­TX¬]n}
XW]n}
Z\M^o	�3��QTo�MnQTS¢]$KTs�]^}
X.§7,98F1
« �
V QTS�XT�NS�QpOqX{V\¨N�
§ £n�¥¦N¦N¦�� £l¡p¦N¦�� ¡T¦N¦¢«a� i ]
|�QpS<
�XL[^X{X+S }
X{M^XL]^}�Qp]W]n}
X ,cQ �²ZY[mZ\[mQ�VYX�­NX+V�|��
Ml­NX(Kps�]n}
Z\[m[B�
MPs QT|{X�H
]n}�Qp]mZY[{� "1§3�¢«$ZY[W���
M^X{V\¨
ZYOqQ��NZ\S�QTMl¨.KNS8Q �²ZY[$QpS
o�5<§ ¦*8:1�«N�G¦²� 6,�
MP]^}
X+MPOqKTM^XT��
mXj|+QTS8[^X+Xj]^}�Qp]4]^}
X¬��Qp]^}
[$KTs�[P]^X+X{��X{[P]
o
X{[^|+X{S¢]�}�Q�­NX2O / � � ª²�4� � / � ª
�4QT["QT[P¨
O°��]nKp]nX+[ QT[�1 � -�� QTS
o }
Q¥­TXq]^}
XR[PZYS��NV\X8VYZYS�XqQ�]/ � � ª Qp[RQT[l¨
Oq��]^KT]nXhQT[+1�� O � ) 0 S
Xc|�QTS [^}
K%
 ]^}
ZY[°QTS�QpV\¨ ]nZ\|�QTV\V\¨N� 
��²]q]^}
Xh��ZY|{]��
M^X{[
[���M^X+Vw¨ }
X{VY� �

d }
X!4�M^[l]�4����
M^X.}
X{M^XU
mQT[L��M^K
o��
|+X{oC
CZw]n} ]n}�X.sxKTVYVYK%
CZ\S��1|+KTOqOqQTS
o6VYZ\S
XT�

� ����������� �"!����$#&%(')#&% * � ��
 # , . % 157 .�# 
 *-, . % 1 �G����	 6 3E3�7:9

��¡



-4

4

0

−π/2 π/2 3π/2
�����W�
´�� #�X{­NX{V |��
Ml­NX+[LKTs i O �X/ G |+KN[R�R- ) ¡
§3� O ��� ªN« I3$ �

�¥¤



-10

10

0

-4

4

00

24

�����W��©²�g±S�
MPs Qp|+X�KTs4yCX��X/ G |+KT[ �R- ) ¡
§3� O ��� ªT« I�$ �

��µ



;=,>9 �G��� 	=6 9 �G� � 	=6EA
9 ; 1:9 � ?:9@?�AC9
��!����E��� � �5� 
 ��� ��HJ9
��!�������� ��" � ��� ;��E6C9<65AC9
����	�� 
������������C9
� � �5�������5D �+F ��! 
 ��� 6�
=7

6�KNM�]n}
Z\[�s���S
|{]^ZYKNS��M
WXR}�Q�­NXRVYX{] ` Q�]n}
X{ORQp]^ZY|+Qc|{KNOq�K��]nX8]n}
XqZYOqQ��NZ\S�QTMP¨h��QTMl]�� b VY[^K�� 
WX
}�Q�­NXL[^KNO°X,�
M^K�
�VYX+O:}
X+MPXW
�X+|�Q��
[^XLKTs�]^}
XLX"�²��KNS�X+S¢]nZYQTV�|~}
QTMnQT|�]nX{MWKTs�]n}
X,|+KNO°�
V\X���]^M^Z �TKNS
Kp£
O°X{]nMPZY|�s���S
|{]^ZYKNS
[¬QTS
o6OqKTM^X(�
V\KT]¬��KNZ\S ]^[¬]n}�QpS;]n}
X�o
X�s Q��
Vw]J
mX{M^X.S
X{|+X+[P[nQTMl¨ ]nK8QTo�X��3��Qp]^X+V\¨
|+K¥­TX+Mj]n}
X�M^QTS��NX�S�X�QTM¬]^}
X�M^X+QTV�Q �²ZY[�HK
CZ\]^}
K���]m]n}
Z\[+�
S
Kp]jX+S
K����N}6[nQTO°�
V\X+[CQTMPX�]~QTrpX+S6]n}
X{M^Xp�
d }
X1|{KNS
[l]nMnQpZYS
X{o&®$VYKT]nyLQpS��NX"QTVY[PKRVYZ\OqZw]n[m]^}
X X"�²��KNS�X+S¢]nZYQTV �TM^K%
j]n}&Kps�;6ZYS6]n}
X"�
VYKT]+� d }
X
S3�
O	
�X+M"KTs k KNS¢]nK��
M-#�X{­TX+V\[+� 
mQT[�QTV\[^Kc|~}
KN[PX+SE
¢¨ X��²��X{M^Z\OqX{S ]nQp]nZ\KNSv]^K �
MPK¥­²Z\o
XqQTS ZYS²sxKNMl£
OqQp]nZw­NX��
Z\|{]-��M^XT�

d }
X�[^X+|{KNS
oC4,���
MPX!
mQT[C�
MPK²o���|+X+oC
CZ\]^}6]^}
X.|+KNO°OqQTS
o VYZ\S
X

��!��K�����$#����:#&% * � ��
 # , . % 1E7 .�# 
 *-, . % 1 � ����	=6 353�7:9
;=,:9 � ��� 	=6 9 �8��� 	 6EAC9 ;=1:9 �=?:9@?�A
9
� � ��	E� � � �5� ��� ;��"H 
�
�
C9 ��
�
�
C9�
�
�
EAC9
���
	�� 
 �����������
9
� �K, ���=��� ��
���� ;=?:9@?>9�
EA=7

b �NQTZYS���]^}
X X���X{|{]�KTs<]n}
X UmK/�
y,Qp]^ZYKN[,|+KNO°OqQTS
o }�X+M^X"ZY[C]nK;[PVYZ5�N}¢]nV\¨;X+S
}�QpS
|+X ]^}
X o�ZY�&QpS
o
M^Z\[^X�KTs�]n}�X�[B�
MPs Qp|+X�5<§Q,98:1�«��

6<Z ���
M^Xq�¥¦;[^}
K%
C[�]n}�X1[P]^X+X+��X+[l]�o
X+[P|+X+S¢]"QTS
o�Qp[^|+X{S¢]"�
Qp]n}
[L]n}
MPK����N}&]^}
X�[nQTo�o
VYX1��KNZ\S ]
Qp] ��� ¤*)
JLKp]nXL]^}�Qp]¬QTS
KT]^}
X+MW|��
Ml­NX�ZYS°]n}
X�S
X+Z5�N}3
�KNMP}
K
K²o°KTs ,E� � ��� ª�QTVY[PK1QT�
��X�QpM^[mZ\SR]n}�X
4,����M^XT� 0 S ]^}
ZY[.|��
MP­TXT�N;�§Q,98:1
«,O	�
[P].]nQTrTX°KNS�]n}
X8[nQpOqX�­pQTV ��X8QT["Zw].o
K
X+[�Qp].]n}
X8[^QTo
o
V\X
��KNZYS¢]�� e K%
WX{­TX+M+��]n}
X{M^X"QTM^X�S
K°|+MPKN[^[PZYS��q|��
Ml­NX+[L}
X+MPXT��}
X+S�|+XT��S
K°[nQTo�o
VYX���KTZYS¢]�� b [^ZYO°ZYVYQTM
4,����M^XR|{K��
V\o 
�X��NX+S�X+MnQ�]nX+o sxKTM�]^}
XR[^QTo
o
V\X+��KNZYS¢] Qp]8¡ � � ¤*) d }
X;|{KNOqOqQTS
ovVYZ\S
X+[.sxKNM.]n}
Z\[
4,����M^XU
mX{M^X

� ����������� �"!����$#&%(')#&% * � ��
 # , . % 157 .�# 
 *-, . % 1 �G����	 6 3E3�7:9
;=,>9 �G��� 	=6 9 �G� � 	=6EA
9 ; 1:9 � ?:9@?�AC9
��!�������� ��" � ��� ; � ��
 # ����	��=70.'# 
 *-����	�� � � ��	=6 3 9

� � 
 # ����	��=70.�# 
 *@����	�� � ����	=6�3KAC9
� � �5�������5D �+F ��! 
 ���/HJ9
����	�� 
������������C9
��!����E��� � �5� 
 �����"H(7

JLKp]nXC]n}�Qp]g}
X{M^X�
mX,}�Q�­NX�QTVYV\K@
WX+o ` Qp]^}
X+OqQp]^ZY|�Q�]nK�X{­pQTV5��Qp]^X i O "�§3�N«gQp]¯]^}
XL[^QTo
o
V\XL��KNZ\S ]
ZYS>KNM^o
X{M ]nK14S� ]n}�XR­pQTV �
XRZYS>]^}
X ®$VYKT]nyLQpS��NXRKT��]nZ\KNS�� d }
Z\[1[^X{X+O°X+o Q1
�X�]^]^X+M1O°X�QTS�[1KTs
s��
S
|�]nZ\KNShX�­pQTV ��Q�]nZYKTS6]^}�QTScZ\s 
mX�
mX{M^X�]nK°|~}
K²KT[^X.]n}
X"QT|+|��
MnQp|{¨6KTsu]n}
Z\[LZ\M^MnQ�]nZYKTS�QTV�S3�
O 
�X{M
QT�
��M^K/�²ZYOqQp]nZ\KNS��

�¥´



−π/2 π/2 3π/2
-4

0

4

� ���g���¥¦��g±
]^X+X+��X+[l]�o�X+[^|{X+S¢]L��Qp]n}�[CsxKTM¬]n}
X�UmX{[^[^X{V�s���S
|{]^ZYKNS6X��²��KNS
X{S ]�
CZ\]^}6[nQTo
o�VYX.��KTZYS¢]
Qp] ��� ¤*)

�¥©



��;A8����F> ���@;A8O�

d }
M^K����N} Q }
Z\X+M^QTM^|~}¢¨�KTsW�
M^K��NM^X{[^[^Zw­NX{V\¨�O°KNM^X�o
Z��°|��
Vw].X���QTO°�
VYX{[+� S
KT]��
S
V\ZYrpX1]n}
X°KNMl£
o
X{M(�
M^X{[^X{S ]^X+o ZYShO ¨ |{K��
MP[^XT� i }�Q�­NX�o
X{[^|+MPZ 
�X+o&]^}
X�QT�
��VYZY|+Qp]nZ\KNScKTs ` Qp]^}
X+OqQp]nZ\|�Q8]nK;]n}�X
QTS�QpV\¨
[^Z\[.]^X+|~}
S�Z �3�
X+[ S
X+X{o
X+o sxKNM.]n}�XqO°X{]^}
K²ovKTs¬[l]nX{X+��X+[P]1o
X+[P|+X+S¢]^[+� i sxK��
S
o ]n}
X��
[^XqKTs
` Qp]^}
X+OqQp]^ZY|�Q ]^K 
�XcQTS X��²|+X{VYV\X+S¢]°X��²��KT[^Z\]^KNMP¨ QTZYo ZYS ]^}
ZY[�|{K��
M^[PXT� i S Qpo
o
Z\]^ZYKNS�� ` Qp]n}
£
X+OqQp]^ZY|�Q 
mQT[<�
[PX+o ZYS ]n}�ZY[R|{K��
MP[^X Z\S ]^}
X o
Z\[^|��
[^[PZYKNS Kps.|+KNS�sxKTM^OqQTVjORQp�
�
ZYSK�N[RQpS
o ]n}�X
k Q��NS�Z QTMPo²£ o
X e K
KN� O°X{]^}
K²o�� d }
X �
[PX&KTs ` Qp]^}
X+OqQp]^ZY|�Q&
¬QT[R[P]nM^QTZ �T} ]PsxKNMB
mQTMPo X+S
K��K�N}
]n}
Qp]�O ¨>[P]-��o
X+S¢]n[8V\X�QTMPS
X+oE
CZ\]^} KNS
Vw¨ Q sxX�
 X"�
QpOq�
V\X+[1]^K ���
ZYo�XR]n}
X{Oh�¯QpS
o ]n}
X{S ]^}
X{¨
�
[PX+o ]^}
ZY[1]^K²KTV¬M^K��²]nZYS�X+V\¨>ZYS }
KNO°X�
WKNMPr QT[^[PZ �NS�OqX{S ]^[+� i ]°ZY[�|{VYX�QpM1sxM^KNO O"¨ X��²��X+M^Z\X+S
|{X
]n}
Qp] ` Qp]^}
X+OqQp]nZ\|�Q�|�QpS9
�XU�
[^X{o&QT[,Q�M^X{[^X+QTM^|~}c]nK
KNV�ZYS ]^}
X+[PX QT���
VYZ\|�Qp]^ZYKNS
[{�

� ���98O;�� �V
U==� 
W�

U8 �

d }
ZY[��
MPK 2PX+|�] 
mQT[<��QpMP]nZYQTVYVw¨�[B�
�
��KNMP]^X+o:
 ¨.]^}
X 0 �°|+XWKTs�JLQ�­TQpV²yCX+[PX�QTMP|~}�� ` Q�]n}
X{ORQp]^ZY|{[
�(Z\­
Z\[^ZYKTS��

� 
��I
�� 
U83��
��

b r
Z�� * �w��QTS�o3®u� ³ ��yCZY|~}�QpM^o
[{�<�¥©N´T¦�� � ��QpS ]nQp]nZw]nZw­NX ±²X+Z\[^O°KNVYK��p¨N� d }
X+KTMP¨ QTS
o ` X�]n}
K
o
[{�
i K
t � e �,6�M^X+X{ORQpShQpS
o k KTOq��QpS ¨T��JLX�
��gKNMPr��

UmV\X+Z\[P]nX{ZYS�� J��\��QTS�o V�� * � k KN}
X{S��g�¥©N©��N� b S QTVw]nX{M^S�Qp]^Z\­TX8QT�
�
MPK¢QT|~}�]nK ]n}
X k Q��NS�Z QTMPo²£ o
X
e K²KN�>OqX�]n}
K
oCK k X+S¢]nX{M1sxKNM"t>Q�­NX6®$}
X+S�KNOqX{S�Q3yCX+[^X+QTM^|~} yCX+��KNMP] S���O	
�X{M k t ®<£
¦N©T´��

UmV\X+Z\[P]nX{ZYS��WJ"�w�jQTS�o y.� b � e QTS
o�X+VY[PORQpS����¥©T´N¤�� b [P¨
O°��]nKT]^ZY| f ���
QTS
[^Z\KNS
[°KTs i S¢]nX��NMnQpVY[ K
�(K¥­NX{M,® �K

VYZ\|�Qp]^ZYKNS
[{�
J,X�
��gKNMPr��

UmV\X+Z\[P]nX{ZYS��
J"�w�u�¥©T´T 
� ` Qp]^}
X+OqQp]^ZY|�QpV ` X{]^}
K
o
[LsxKNMjt>Q�­NX1®$}
X{S
KNO°X+S�Q K b |+QTo
X{OqZ\|"®$MPX+[^[{�
J,X�
��gKTM^r��

k Q��TS
Z QTMPo���#$�w���¥©N¤¢ª
��y,X���X+|�]nZ\KNScQTS
ohy,X�sxMnQT|�]nZYKTS KTs4®$MPK��NM^X{[^[PZ\­NX ±²X{ZY[^O°ZY|Lt Q�­NX{[ K d M^QTS
[{�

¢¨ f � b � 6uVYZYS�S6QTS
o k � e �,�(Z ��� ` | ³ MnQ/
¬£ e ZYV\V��²JLX�
��gKNM^r��

k KN��[^KNS�� f � d �w�C�¥©N¤¢¡²� b [P¨
O°��]nKp]nZY| f �²��QpS
[^Z\KNS
[+� k QTO 

M^Z\o��NX�J,S
Z\­TX+M^[PZ\] ¨ ®¯MPX+[P[+� k QTO8£


MPZYo��TXT�

e K²KN��� b � d � o
XT���¥©T¤N¦�� b OqK
o
Z 4�|�Qp]^ZYKNS KTs k Q��TS
Z QTMPo T [$OqX�]n}
K
o°sxKTM$[^KNVw­²Z\S��.[^X{ZY[^O°ZY|j�K�
VY[PX
�
MPK�

V\X+O°[ K b ���
VYZ\X+oc±²|{ZYX+S�|+X"y,X{[^X�QpM^|~}���U¬´��
�T ¢©�£ �¢¡T¤��

` QpX+o
X{M+��y.�\�²®$M^K��TMnQTO°OqZ\S���ZYS ` Q�]n}
X{ORQp]^ZY|+Q*K b o
o
ZY[PKNS²£�t>X{[^VYX�¨;® ��
�VYZY[P}
ZYSK�
�
JLX�
��gKNMPr��

ªT¦


