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 � wyO�r�e_}M}¤\`rlc~}Mr�V>jtObW�ctO�hMWiO�� efN�XYZ]Z]Oªz{O�ctO�a�KMWMXgp`hiO>j~}oObr�NPObclc�efW�cSz�� e�clc�e_p�hMO>r[hMW \_r�z{X��
W¤e�ctO>hMrC\_h�zMOPa>ef}{c�hMrtO>rxZ]O>jCa�Z]O�� j~z�� hMW jlk{jlctLbN�O�z{O�a�KMX��Gr�ObN�ObW�c~ObW�hMctX]ZYXgjte_W�cChMWiO&}ie_XYr�O&zMO&�mX]rthij
X]W{�§\`rtN�e�c�X]p�hMO�j��§O>Wia�\`rtO�e_}M}oObZ]V>j
�mX]rthij!nMXYW¤efX]rtO�j
\_h­a�\`NSnMX]WMV�j�¡�¢iZ�� hMWBz�� O>W`c�rtO[O>h{¥�V�c�e_W�cdz{X]j�jtXYN&hMZYV
ziefWij
hiW�a�r�km}{ct\`^_r�efN�N�O_¦¤wyO>j!ctO�a�KMWMXgp`hiO>j!jt\_W�cdOb©�a>e_abO>j
}o\_hMrdct\`hij
Z]O>jdjtk{jvc�LbN�O>jxz�� O�¥{}MZ]\_XYc�e�c�XY\`W
Obc[ct\`hij~ZYO�j[ZgefWM^�ef^_O�jxzMO�}Mrt\`^_r�efN�N�e�c�XY\`W�¦±¹
°iW z�� Vb�mXYctObr[Zge­z{VbctO>a�ctX]\_W�¢�Z�� XYWiO>a�c�XY\`W O>jlc~Z]X]NPXYctV>OªO�c
hMctX]ZYXgjlOPz{O>jdctO�a�KMWMXgp�hMO>jx}¤\`ZYkmN�\_r�}MKMO�jb¦��dO&}MZ]hijdZ]OS�mX]rth¤j!}Mr�XYW¤a�X]}iefZ1jlOPz{V>jtX]W{�§O>a�ctOSZ]hMX��@N��>NPOPef}Mr�L>j
Z]O&zMV>a�Z]ObW¤a�KMObN�ObW�c~z{O&j�e)a�Kie_rt^`O~°iWie_ZYO`¦���e)jlctr�hia�c�hMrtO&^_V>WMVbr�efZ]O�z{O>jCz{O>h{¥B�mXYr�hij!O�jvcC}Mr�V>jtObW�ctV>OSO�c
Z]O>j*N�VbctKM\{z{O�j!z{O~}Mr�\fctO�a�c�XY\`W�}o\`j�jlX]nMZ]O>j
jt\_W�c
ObWm�mX]j�ef^`VbO�jb¦
�%· ��� µ � � 
 ��� jtV>a�hirtXYctV[X]W{�§\_r�N�e�c�X]p�hMO`¢Ma�r�k�}Mc�efW¤efZgjlO~ef}M}iZYXgp�hMVbO`¢Ma�KMX��Gr�ObN�ObW�cdjtk�N�Vbctr�X]p�hMO`¢Ma�r�k�}Mct\!�
^`r�e_N�NPO`¢m��X]r�hij*XYWM�§\_r�N�efctXgp�hMO>j>¢Mjvc�Vb^�efWM\`^_r�ef}MKMX]O_¢�qyTCq1¢¤¹dºy»G¦
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J*KiOsr�O>a�O>W�c�Ob�`\_Z]h{ctX]\_WS\f�MN�\{z{Obr�WSjtk�N�N�O�c�rtXga8a�r�k�}Mct\_Z]\_^`kdKie`j�Z]O>z�ct\dctKMO8�
X]zMO>jt}MrtO�e_z~hijtO8\f�MKMX]^_KMZ]k
jtO>abhMr�OPjtO>abrtObc~�`Obk�abrtkm}{c�\`jtk{jvc�ObN�jb¦�¹!N�\`WM^�N�e_WmkBO�¥MefN�}MZ]O>j�� « �dºy¹+*Y��Q-,I¢.T/.~»{J0* 12,@¢43yZ]\��*°¤jtK
*]�51�,@¢]¦Y¦]¦¿¡�c�KMOdnoO>jlc*\_WMO�jsefr�Od�
XYctKi\_h{c*z{\_hMnMcyc�KMOxz{X��GObr�ObW�c*a>efWizMX]zMefctO�j¨}Mr�\_}o\`jtO>zP�§\`rsc�KMOC¹S¦ ºd¦ »6*Y�&,@¢
�§\`r[ctKiO87!ºy»i»m«¬º�}Mr�\fuvO�a�c�*]�59:,s\`rSe�cPw8|<;CqsJ
|
º8w=*¿�:,I¦�J*KiOªjte_NPO�}irt\`nMZYO>N XgjSab\_hMW�ctO>rtO�z��
XYctK
KiXY^`KMZYk�jlO�a�hMr�O[jvc�Ob^`e_WM\_^`r�e_}MKmk&}irt\{z{hia�c�j[�>.xh{ct^`hMO>j�j�*Y��?5,�e_Wiz)\_ctKMO>r�j�*¿Q{��,¯¡�¦

�xO>jt}MXYctO��§r�O>p�hMObW�c~KMX]^_KMZ]kBhMWMr�O>e_ZYXgjlctXga&abZ]e_XYN9\_�8a�r�km}{c�e_WiefZ]k{jlXgj>¢¤c�KMO>jtO�a�r�km}{ct\�jlk{jlctObN�jxN�e�kBn¤O
ab\_WijtXgz{Obr�O>z e_j�hMWmnMr�O>e_��e_nMZ]O)�§\`r�e �`Obr�k ZY\`WM^ ctX]NPO�c�\ a�\_N�O`¦@7dObXYctKMO>r�ctKMO­nMr�h{c�O��§\`r�abO­e�clc�e_a��
� O�¥{Kie_hijvc�XY�`O8jtO>e_r�a�K&\_W&ctKMO
�`Obk �¬jl}ie`a�O�¡±WM\`r1ctKMO*}MhMniZYXgjlKiO>zPN�e�ctKiObN�e�c�X]a>efZ{\_r�e_ZY^`\_r�X�c�KMN�X]a8efWie_ZYk{jtX]j
e_rtO�Z]XY�`ObZ]k�c�\­kmXYO>Z]zBA�\_}oObr�e�ctX]\_W¤efZ@¢�rtO�efZ��Ec�XYN�OCA&abrtkm}{c�efWie_ZYk{jtX]jC�§\`r[ctKiO>jtO)a�X]}MKMO>r�j[X]W ctKiOªWMO�¥mc��§O>�
k`O>e_r�j>¦
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J*KMO&jlXYcthiefctX]\_W�Xgj!p�hMX�c�OSz{X��oO>rtO>W�c!�
KMObW­a�\`WijtX]z{O>rtX]WM^�efWi\fctKiObr!�mX]Wiz�\f��a�r�k�}Mc�efW¤efZ]kmjtXgj8ctKiefc!ctKMO

A�\_}oObr�e�c�XY\`WiefZoN�ObW<A~a>efZ]Z[A�ef}i}MZYX]O>z�a�r�km}{c�e_WiefZ]k{jlXgj:A�¦
\�³U]4^4_ � _ ·F^a`B�b#�#cNd����ef���HGI#c�>	2�F	2NdG:'H�g'6eh�H'&�&�H��R��H'i��$L�j'&���E���k	2N�Nl�F�2�m�n	2��$L���
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�����I$Q�L��o&PL�H'pX<$C����$
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�>	h�I�2���UT/	s�&�HGI#F���:'HG:'H�����q�&����$L���b���n����'p���K#cNS���
�&�L��	��
�����8���b����'b��t��&�HG�e�	�G
PC'&�/���u���Ie��&�s�>�j���ce�	��CTh�&�/����'�'&���&�����v���&G��w$CPC'/	�N�NS�2Xv���UT���	:'HG8eh�I�&� #%$L���H���CTk�>����$L�E	2����	����h���&Z
x XYctK r�Ob^�efr�zMjCct\BctKMXgjSz{Ob°iWMXYctX]\_W�¢1}MKmk{jtX]a>efZ�c�O>a�KMWMXgp�hMO>jSjlhia�K e`j[ctX]N�XYWi^�e�ctc�e_a��y*Y���:,8e_Wiz }¤\��8Obr
e_WiefZ]k{jlXgj�* �{¢±�`�H,�efr�Odr�O>abObW�c8�mWM\��
W)O�¥MefN�}MZ]O>j>¦vz!\��8Ob�_O>r¨c�KMO>jtOCctO>a�KiWMX]p�hMO�j8WMO>e_rtZ]k�efZ]�8e�k{j¨r�O>p�hMX]r�O
KiXY^`KMZYk c�O>a�KMWiX]a>efZ8��Wi\��
ZYO�z{^_O`¢¨a�\`jlctZ]k Kiefr�z{�*efr�O)efW¤z ctKiO�WMO>O>z�ct\ Kie��_O�}MKmkmjtXgabefZ*e_a>a�O�jtjSct\�ctKMO
abrtkm}{c�\`jtk{jvc�ObN \_r!efc
ZYO�e_jlc8c�\�X�c�j
X]NP}iZYO>NPO>W�c�e�c�XY\`W �I�5Z{TUZ8jlN�e_rlc
abe_r�zi¡�¦

zdhMN�efW�a�\_N�}Mr�\_N�XgjlO8\f�ictKMO
jtO>a�r�O�c��`Obk[hijtObr1\_r1jtO>a�r�O�c��`Obk~ctKiO��¯c¨efr�OyZ]O>j�j.�yO>ZYZ{�mWM\��
W&nMh{c�Kie��`O
noObO>W�jtKM\��
W�ct\ªnoOS�`Obr�k)O �GO>a�ctX]�_OPz{hMr�XYWM^�}irtO>��X]\_h¤j!�*efr�j!e_j!jt}mkmXYWM^)KMX]jlct\`rtk)ctO�e_a�KMO�j!hijV* �2,@¦!J*KMO
N�e_XYW z{r�e��
nie_a���\f�yctKMXgj[ef}i}Mrt\�e_a�K�ab\_N�O>jx�§r�\_N9c�KMOP� e_a�cCc�Kie�c�XYc[X]j~no\fc�K rtXgjl�mkBe_WizBX]Wiabe_h{ctX]\_h¤jb¦
®B\_r�Ob\��_O>r>¢ma�Z]\`jtO~a�\_W�c�e_a�c
�
XYctK�ctKiO[hijlO>r
X]jdefZ]�8e�k{j8z{XYr�O>a�ctZ]kª\_r
X]Wiz{X]r�O>a�c�ZYk)WMO>abO>j�jte_rtk`¦

¹ NP\`rtO�X]W�ctO>rtO�jvc�XYWM^¤¢�\`}¤O>r�efctX]\_Wie_Zsef}i}Mrt\�e_a�K a�\`WijlXgjlc�j�\_�
hijlX]WM^yA�XYWM�§O>a�c�XYWi^�jl\_�¯cv�8e_rtO�j-Af¦i.xWMO
\_�xc�KMO­°ir�jlcª��Wi\��
W efclc�ObN�}{c)Xgj�ctKiO w8efZ]XY^`hMZge ��X]r�hiji* Q_��,dnih{c)XYc)�8e`j�ct\_c�e_ZYZ]k X]WMO�©ªabXYO>W`c�¢
jlX]Wia�O
c�KMXgjªN�e_abrt\ �mX]rthij)jvc�\_Z]OBObWiabrtkm}{c�O>z±¢*c�KmhijªhijtObZ]O>j�j>¢*jtO>abrtObc)�_O>k \_�~q8TCq.¦
|
O�a�O>W`c�ZYka* ��,dc�KMO|D"38«
K¤e_j!e`a���Wi\��
ZYO�z{^_O�zªc�KMOShijtO�\_�b}~	5T2���V�<	����>�&�H�ªJ�O>a�KMWM\`ZY\`^_k�XYWBe�nirt\�e_z{O>r
}Mrt\_uvO>a�cxabe_ZYZ]O>zfA% 4G�R��&�
�E���OT-$Q�>Af¦ J*KMO­e_XYN XgjPct\ a>ef}{c�hMrtO�ctKiO­hijlO>r
� j�jlO�a�r�O�c��_O>kmjPnmk�X]Wijlc�efZ]Z]XYWM^ J�rt\_ulefW �IZ]XY�`O)}o\��yO>rl�§hMZ
jt\f�¯cv�*efr�O�\��_O>r�c�KMOs«¬W�ctO>rtWiO�c1�
KMX]a�KS�
XYZ]Z`}oObrt�§\_r�N O>e��`O>j�z{rt\`}M}MX]WM^
\f�{c�KMO¨c�efr�^_Obc.a�\`N�}Mh{ctO>r��`Obkmno\`efr�z
nih �oO>r>¦¨»mh¤a�K�efW�ef}M}Mr�\`e`a�K�Kie_jyn¤O>ObW��_Obr�kPrtO�a�ObW�c�ZYk�\_noObr��_O�z��
X�c�Kªc�KMOxWiOb� �8\_r�N�3*e`zMJ�r�efW¤jK*¿Qf�:,
�
KiX]a�K�O>j�jlO>W`c�X]e_ZYZ]k�jvc�O>e_Z]j8}ie`jtjt�y\`r�zij¨nmk��_O>k�no\`e_r�zªnMh �GObr*O>e��`O>j�z{rt\`}M}MX]WM^[c�\�\¤¦v�!W{�§\`rlc�hMWie�c�ObZ]k��§\_r
c�KMOBe�ctc�e`a��_Obr�¢sz{hiO�ct\ ctKiObX]r�KMXY^`K rtO>}MZYXgabefctX]WM^ }¤\��8Obr�¢s�8\_r�N�j�efr�O�no\_hMW¤z c�\ n¤OBzMO�ctO�a�c�O>z �_O>rtk
p�hMXga��mZYk`¦

J*KMO e_XYN \_�SctKiX]j�}ie_}¤O>r�X]j�ct\ }Mr�O>jtObW�c�e WiOb�9c�O>a�KMWMXgp�hMO \f�&e_}M}MZ]XYO�z abrtkm}{c�efWie_ZYk{jtX]j)hijtXYWM^
\_ctKMO>rSZ]O>j�j �I�mWM\��
W XYWM�§O>a�c�XYWi^�N�efZ]�8e_rtO�j&�&nMX]Wiefr�k �Ea�\`NSnMX]WMO>z¤¡[a�\`NP}ih{ctO>r&�mX]rthijtO>j>¦�«¬W�}ie_rlc�X]abhMZ]e_r>¢
�8O�}Mr�O>jtObW�cxe_W­\_}oObr�e�c�XY\`WiefZ�e_}M}Mr�\`e`a�K��
KiX]a�K­O �oO�a�ctX]�_O>ZYk­e_ZYZ]\��yO�z�hij
c�\)r�ObN�\fc�ObZ]k)^_Obcdc�KMO&jtO>abrtObc
�`Obk \f�de�c�efr�^_ObcShijtObr�¢1zMhMrtX]WM^­c�KMO)��e_rtX]\_hijSO�¥{}oObr�XYN�ObW�c�j��8O�a�\`Wiz{hia�ctO�z±¢1�
X�c�KM\_h{c�z{O�c�O>a�ctX]\_W�nmk
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r�O>abObW�c8e_W�ctX��@�mX]rthijyjl\_�¯cv�8e_rtO�jb¦�«¬W)\`hMryOb¥{}¤O>rtX]N�ObW�c�jy�yOCa�\`WijlXgz{O>rtO�z�jlO>�_Obr�efZ¤WM\�� �_O>rtk&� efN�\`hij A�hMW �
nirtO�ef��efnMZ]OUA�a�r�k�}Mct\`jtk{jvc�ObN�j>¦Cºye_a�KBc�XYN�O��8OSN�efWie_^_O�z�ct\�^_Obcxc�KMO�hijlO>r
� jCjlO�a�r�O�cx�`Obk­�`Obr�k�O�e_jtXYZ]k_¦
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�>.~»M¡�¦238\_ctKn�!WMXY¥�� ��XYWmh{¥i¡.efW¤zVx X]Wiz{\��!j1O>W��mX]rt\`WMN�ObW�c�j�Kie��`O
n¤O>ObWBab\_WijtX]zMObr�O>z±¦*¹dj�jlO>NSnMZ]k)ZgefWi^_hie_^_O~Kie_j!n¤O>ObW­hijtO>z�X]W­}Mr�O��§Obr�ObW¤a�O~�§\_r!ctKMO�Ob¥{}¤O>rtX]N�ObW�c�j
nMh{cdefclc�e`a��{j*�
X�c�K�jt\_hir�abOx�mX]rthijtO>j
e_rtOCWM\�� hMWiz{O>rda�hMr�r�ObW�c8X]N�}MZ]ObN�ObW�c�efctX]\_W�¦

� �dX��GObr�ObW�c>¢*r�O>a�O>W�c)efW�ctX]�mXYr�hij�jt\f�¯cv�*efr�O>j�� ¹��C¡�X]W ^_O>WMObr�efZ
hijtO_¦Yx�OB�
X]Z]Z!WM\fc)zMX]j�a�Z]\`jtO�ctKMO
}Mr�\mzMhia�c � jCWie_NPOS�§\_rxctKMO&�§\_Z]Z]\��
XYWM^�rtO�e_jt\_Wij5�*nmk­Wie�c�hMrtOP¹��+}Mr�\{z{hia�c�jxe_rtO&hMWMZ]XY�`Ob�mk�ct\�n¤O
efnMZ]O�ct\ z{ObctO>a�c�WMOb����X]r�hijlO�jb¢yO>jt}¤O�a�XgefZ]ZYk c�KM\`jtO��
X�c�K WiOb��}¤\`ZYkmN�\_r�}MKMXga�a>ef}ie_nMX]ZYXYctX]O>j�efW¤z
ctO�a�KMWMXgp`hiO>j��f¦
.xhMr*efX]N+XgjyWM\fcyct\�c�efr�WMXgjlK)ab\_N�N�Obr�a�XgefZ¤}Mrt\{z{h¤a�c�jy�
KMXga�K)efr�O!WM\`WMO�c�KMObZ]O>j�jyr�efctKMO>rs^_\m\{z�efW¤z
hijtO��§hMZm}Mr�\{z{hia�c�j�e_^`efX]Wijlc��mWM\��
W[�mXYr�hijtO>j>¦�J*KMOyXYW�ctO>rtO�jvc1efWizCc�KMOy�§\_r�a�O¨\_�M\_hMr.e�clc�e_a��CX]j�ct\xhijlO
�_O>rtkªjt}¤O�a�XY°¤af¢{Z]\�� �IXYW{�§O�a�c�XYWM^&�mXYr�hijtO>j8�
KMXga�K)hijtO[a�\_N�}MZ]O�c�ObZ]k�WMOb��}¤\`ZYkmN�\_r�}MKMXga!c�O>a�KMWiX]p�hMO�jb¦
7!\`WMO�\f�1c�KMO&¹���}Mr�\{z{hia�c�j!�8O[ctO�jvc�O>z�Kie`j!noObO>W­O�©ªa�X]ObW�cxefcxz{O�c�O>a�ctX]WM^ª�mXYr�hijtO>j*� � e_Wiz ���_¦
J*KMXgj~hMW{�§\_rtcthiWie�c�ObZ]k�a�\`NPO�jC�§rt\`N eJA�WiefcthMr�efZ�A[Z]X]NPXYc�efctX]\_W XYW abhMrtr�ObW�c[jvc�e�c�O �I\f� �@ctKMO �Ie_rlc[¹��
ctO�a�KMWM\_Z]\_^`k_¦

� �dX��GObr�ObW�c1abrtkm}{c�\`jtk{jvc�ObN�j�Kie��`O¨noObObW&e�clc�e_a��`O>z~ObXYctKiObr1e_j�}iZ]e_XYW&O�¥{O>abh{c�e_nMZYO¨°iZYO�j�\`r�X]W�O>NSnoO>z �
z{O>z�}irt\{z{hia�c�j5��qyTCq1¢¤¹dºy»�efWiz�J�rtX]}MZ]O �dº8»G¦c.xWiabO�ef^�efX]W)c�KMO>jtO�e�ctc�e_a��{j*z{\�WM\_cda�KiefZ]Z]ObWM^`O
XYW�c�rtX]WijtX]axN�e�ctKiObN�e�c�X]a>efZ�jtO>a�hirtXYcvk_¦4x�O[ab\_WijtX]zMObr�O>z)e_}M}MZ]XYO�z)abrtkm}{c�efWie_ZYk{jtX]j>¢`Wi\fc!a�r�km}{c�e_WiefZ]k �
jlXgj>¦8wyhMr�rtO>W`c
Ob¥m}oObr�X]NPO>W�c�j!e_rtO~WM\�� z{O>e_ZYX]WM^��
XYctK­jvc�Ob^�efWM\`^_r�ef}MKmk�}Mr�\mzMhia�c�j
�
KMObr�O�a�X]}MKMO>r �
ctOb¥�c�j!efr�O~rtO>}MZge_a�O�zªnmkªX]N�ef^_O�j*\_r!®­qy�S°¤ZYO�jb¦

� ÈGÀ�Æ�Ê@ÃE¼�Ã Å&Ê@ÀCÃEÏvÐvÏvÆbÊyÒmÁ Ðl½ô¼�Â¿Ó
¾lÍmÇ�Ï¬ÊEÏvÐvÊEÂ¿À�Æ�À�õ :�Æ��bÆ�À�?�ÆSÝ�Â¿Ã/:�¾EÏl¾":�¾EÂ¿Æ�Ä :�Æ��bÆ�À�?�Æ&ÉfÀ�½ Å�Ó
À�Ã É�Ñ�Â¿Ð!¼�Æ�Ç&¾EÊEÏl¼�½ Ê@Ñ
Ê@ÏvÐIÑ�Æ�Â�� :�Ïv¾�Ðt¼�ÆCÌ_Ï�ÐvÀ�Ó
É�¼�Ã ÏvÇxÊEÀ*Ê@Ñ�Ï�É�Ñ�Â¿½¿À�¾@À�É�Ñ�ÏvÃ�� ¾�¾EÊEÀ�Æ�Ï�òGÖ�Ñ�Ï�ÌfÏv¾EÊ�¼�Ã Ä :�Ó
ÏvÆbÊlÍf¼�Ó
À�Æ�Ä*À�ÊEÑ�ÏvÃ ¾tÍfÂ¿¾±Ê@Ñ�¼�Ê1¼�½¿½_Ê@Ñ�Ïv¾EÏ
É�ÃEÀbÇ :�Ð¬ÊE¾d¼�ÃEÏ~Ó!¼�Â¿Æ�Ê@¼�Â¿Æ�Â¿Æ�ÄS¼~Ý�Â¿ÃE¼�½�¾EÂ¿Ä�Æ�¼�Ê-:�ÃEÏv¾ :�É�Ä�ÃE¼�Ç�Ï���½¿Ï�ò��~À�Ã ÏvÀtÝ�ÏvÃvÍ�¼�Æ�¼�½ Å�¾EÂ¿¾
À�õ1ÉfÀ�¾@¾EÂ¿Ì�½ Å�Â¿Æ>õ]ÏvÐ¬Ê@ÏvÇ���½¿Ïv¾*Â¿Æ
À�ÃEÇ�ÏvÃiÊ@À�õYÀ�ÃEÏvÐl¼�¾EÊ �IÝ�Â¿ÃE¼�½fÆ�¼�Ê :�ÃEÏ!��Â¿¾¤Ì�Å8Ïv¾E¾@ÏvÆ�ÐvÏ�ÐvÀ�Æ�Ç�ÏlÓ
Æ�ÏlÇ
ÏvÂ ÊEÑ�ÏvÃoÊEÀ1õg¼�½¿¾EÏ�¼�½ô¼�Ã Ó Ç�Ï¬ÊEÏvÐvÊEÂ¿À�Æ!À�ÃiÊEÀ¨½¿Â¿Ó
Â Ê{Ê@À¨¼�½¿Ã Ïl¼�Ç�Å
�>Æ�À�?�Æ¨ÊEÏvÐIÑ�Æ�Â�� :�Ïv¾tòiÖ�Ñ�Ï¤Ñ�Ï :�ÃEÂ¿¾ Ê@Â¿Ðv¾i¼�É�É�Ã À�¼�ÐIÑ�Í,?�Ñ�¼�Ê@Ï¬Ý�ÏvÃMÓ!¼lÅ�ÌfÏoÂ ÊE¾�ÊEÃ-:�ÏGÆ�¼�Ê-:�ÃEÏ�Í�Ðl¼�Æ¨À�Æ�½ Å�Ã Ïl¼�ÐvÊ¤¼�Ä�¼�Â¿Æ�¾ Ê :�Æ��bÆ�À ?�Æ
Ý�Â¿Ã/:�¾@Ïv¾�:�¾@Â¿Æ�Ä	�>Æ�À�?�Æ8Ê@ÏvÐIÑ�Æ�Â�� :�Ïl¾�"]¾ Ê@Ïl¼�½ ÊEÑ�Â¿Æ�Ïv¾@¾lÍ�É_À�½ Å>Ó
À�Ã É�Ñ�Â¿¾@Ó~Í¿ò¿ò¿ò¿ò #�Ê@Ñ�¼�ÊoÓ!¼�½ ?�¼�Ã Ï±É�ÃEÀ�Ä�ÃE¼�Ó
Ó
ÏvÃE¾iÌfÀ�ÃEÃ À ?�?�Â Ê@Ñ�À :�Ê
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�xXYr�hij � � Xgj
z{O>jtXY^`WMO>z�c�\PnoO�e��_O>rtkªjtN�efZ]Z��mXYr�hij[�EeS�§O>� KmhMW¤z{rtO�z�nMX�c�j*ct\�eP�§O>� �mX]ZY\`n�k�c�O>j�¡s�
Ki\`jtO
}o\_Z]kmN�\_r�}MKMXgadefW¤z)jlctO>e_Z�c�K�a>ef}ie_nMX]ZYXYctX]O>j8efr�OxN�e_Wief^`O>z�nmk��mXYr�hij����~e`j8zMO>j�a�r�XYnoO>z)XYW­»mO>a�ctX]\_W��i¦1«Ic�j
a�K¤efr�e_a�c�Obr�X]jlctXgabj>¢mjvc�rthia�cthMr�O[efWiz)�§hMWia�ctX]\_Wij!KMObr�OC�§\_Z]ZY\��s�
�_¦ �dX]rth¤j � � X]jCZ]\�� �@X]W{�§O>a�ctX]WM^i¦C«Ic~\_WMZ]k�XYW{�§O�a�c�j[a�\_N�}MhMctObr�j!�
KiObr�O&^`XY�`ObW�c�e_rt^`O�c~a�r�k�}Mct\`jtk{jvc�ObN
�§\`r)jvc�Ob^�efWM\`^_r�ef}MKMXga>¡&jt\f�¯cv�*efr�O>j�efr�O�}MrtO�jlO>W�c>¦�¹ � ³ �{��������� rt\`h{ctX]WMO­}oObrt�§\_r�N�jPctKMXgj�c�e`jl�G¦
¹
abab\_r�z{XYWi^�ct\ ctKiO�c�efr�^_Obc�a�\`N�}Mh{ctO>r�\_}oObr�e�ctX]WM^ jlk{jlctObN�¢C\_}{c�XYN�e_Z~jtO>e_r�a�K O>WijthMrtO�j�p�hMXga��
ZY\{a>efZ]X]j�e�c�XY\`W�\_�yc�efr�^_O�c�Ob¥{O>a�hMc�efniZYOP°iZ]O�� j�abe_WMWMX]WM^�\f�8ctKMO)rtO>^_Xgjvc�rtk­nie`jlO`¢�\_�8c�KMO�°iZ]O>jtk{jvc�ObN
z{O>j�a�r�X]}{ctX]\_W�c�e_nMZYO`¢Y¦]¦]¦ ¡�¦

Q{¦ �dX]rth¤j*�5�xXgj!ePr�O>jtX]z{O>W�c*�mX]rth¤jb¦1«¬W�\fc�KMObr
�8\_r�zMj8XYN�N�O>zMX]efctObZ]k�ef�¯ctO>r*°ir�jlc
XYWM�§O>a�c�XY\`W­efWiz�O>e`a�K
ctX]N�O�ctKiOSa�\`NP}ih{ctO>r!X]jxjl�
XYc�a�KiO>z�\_W�¢5���C}ie�kmZY\�e_z�X]jxe_a�ctX]�_O[X]W­NPO>N�\_r�k_¦*J*K�h¤j!XYcd}Mr�XYN�efr�X]ZYk
XYWM�§O>a�c�js�>.~»~z{Ob}oObWiziefW�c�¡GOb¥{O>a�hMc�efniZYO1°iZ]O>j��
KMXga�K~e_rtO�W¤e�cthir�e_ZYZ]kdr�O>jtX]zMObW�c>¢�\_r�a>efZ]ZYO�z~hM}[z{hMr�XYWM^
ctKMO[no\m\fcdjtO>p�hMO>Wia�O~\_r!e_rtOC�_O>rtk)ZYX]�_O>ZYk�c�\�n¤O[ZgefhMW¤a�KMO>z�nmk�ctKMO[h¤jlO>r>¦
DM\`r�c�Kie�c�¢ � � Kie`j�e_WV_ � _�^
	I³ �_� ³ ¸���� r�\_hMctX]WMO¨c�\Ca�KMO�a��dc�Kie�c.ctKiOyKM\�jvc1a�\`NP}ih{ctO>r�Xgj.WM\fc1efZ]rtO�e_z{k
XYWM�§O>a�c�O>z�e_Wiz[efWE_�^
	@³ �_����� rt\`h{ctX]WMO¨Z]\m\_�{jG�§\_r.jl}oO>abX�°oa�°iZ]O>j�efWiz~X]W{�§O>a�c�j�ctKMO>N�¦<D.XYW¤efZ]ZYk[e ���b�����
rt\`h{ctX]WMO~N�ef�`O>j*XYc!rtO�jlXgz{ObW�c!efW¤z)X]W�ctr�\mzMhia�O�j[�§Z]XYN�XYctO>z¤¡
jvc�O>e_Z�c�K�a>ef}ie_nMXYZ]XYctX]O>j>¦

�M¦
J*KMO�Z]e`jvcPNP\{z{hiZYO�\f�0���ªct\�noO�a�\_W¤jlXgz{Obr�O>z�X]j&X�c�jP}ie�kmZY\�e_z±¦|x KMXYZ]O�rtO�jlXgz{ObW�c�¢�X�c�ZY\m\`�mj��§\_r
rtO�a�O>XY�`O>z�°iZ]O>j
X]W­\_r�z{Obr*c�\)z{ObctO>a�cxjtXY^`Wie�c�hMrtO��1¦ x KMO>W��§\_hMWiz�¢ � � � ^ �
����� r�\_h{c�XYWMO[ZgefhiWia�KMO>j
�mXYr�hij ����efWiz�r�O>jlct\_r�O>j*abXY}MKiObrtctO�¥mc
X]W`c�Ob^`rtXYcvk��§O>r�e`jlhirtOC\f����e_Wiz ���~Ob¥mO�a�h{c�efnMZ]O[a�\{z{O�¡�¦

D.X]^_hMr�O��[jlhMN�N�efr�XgjlO�j����Cjlctr�hia�c�hMrtO`¦
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�xXYr�hij � � n¤O>WMO�°ic�j*�§r�\_N ���Ce_a�ctX]\_W�¦¨J*Kmhij*�
KMX]Zgjvc*ctKiX]j
Zge�ctctO>r8Xgj!e&�_O>rtkªjtN�efZ]Z±XYW­jtX��>O_¢�� � X]j*Zgefr�^_O>r
e_Wiz�O�¥{KMX]nMXYc�jsNP\`rtO!ab\_N�}MZ]O�¥P�§hMWia�ctX]\_Wie_ZYXYctX]O>jyefWiz�jlctr�hia�c�hMrtO`¦vz!Obr�O
}Mr�O>abX]jtObZ]kSZ]XYO�j�c�KMOdX]W�ctObr�O>jlcsefW¤z
}o\��8ObrS\_�da�\`NSnMX]WMO>z���X]r�hijlO�jb¦ «¬W c�hMrtW�¢�����a�\`N�}MZYO>N�ObW�c�j'� � e_a�ctX]\_W�nmk ObW¤jlhMr�X]WM^Bc�KMO�ab\_N�}MZ]O�¥
jlctO�efZYctKªe_WizP}¤\`ZYkmN�\_r�}MKMXga*Wie�c�hMr�O
ct\ � � ¦�J*KMXgj�Xgjsz{\`WMO!O�jtjtObW�ctXgefZ]Z]k�nmkSc�hMrtWiXYWM^ � � X]W�ct\Se[zM\_r�N�e_W�c
jlc�efctO[z{hMr�X]WM^���� � j*Z]XY�§O[XYW�38\_n�� j
a�\`N�}Mh{ctO>r!efWiz�N�\{z{XY�§k�X]WM^�XYc�j!ab\mzMOCnoO��§\`rtO[�*ef�mX]WM^PX�c!hM}�¦

x Odz{O>�_ObZ]\_}oO>z&cv�8\~N�e_XYW���e_rtXgefW�c�j1\_�o�mX]rth¤j"���_¦�J*KMO*°ir�jvc¨\`WMO!efX]N�j1ct\Sefclc�e_a���\`WMZYk&\_WMO*c�efr�^_Obc
abrtkm}{c�\`jtk{jvc�ObN�¦8J*KiOSjlO�a�\`Wiz�X]jxefnMZ]O[ct\ªctr�O>e�cdjtOb�`Obr�efZGc�efr�^_O�cdabXY}iKMObrCjlk{jlctObN�j
X]W�e�r�\��[¦px XYctKi\_h{c
Z]\`j�j8\f�1^_O>WMObr�efZ]X�cvk�KiObr�OCXgj
e�}Mr�O>jtObW�c�efctX]\_W�\f�.ctKMOC°ir�jvc!��e_rtXgefW�c>¦
�_¦ �dX]rth¤j&����°ir�jvc�ZY\m\`�mj)�§\_r­jt}¤O�a�XY°¤a a�r�k�}Mct\`jtk{jvc�ObN"nMX]Wiefr�X]O>j)ctKiefc��8O��
XgjtK ct\ e�ctc�e`a��o¦#¹
� ³ �{���
����� rt\`h{ctX]WMO�}oObrt�§\_r�N�j
c�KMX]jxc�e_jt�o¦d«IcxKie`jdnoObO>WB\_}{c�XYN�XgjlO�z­�mX]j ��� �I��Xgj*c�KMOSc�efr�^_Obcxa�\`N �
}Mh{c�Obr8.~»G¢1XYW \_r�z{ObrSct\ \_}{c�XYN�e_ZYZ]k ZYX]N�X�c�ctKiO�jtO>e_r�a�K � rtO�e_z{X]WM^�\_�!ctKiOkD{¹�J \`r&O�p�hMXY��e_ZYO>W`c
°iZ]O>jtkmjlctO>N jlctr�hia�c�hMr�O�¡�¦�¹!WM\_ctKMO>r�}¤\�jtjtX]nMXYZ]XYcvkBX]j[ct\­}MX]WM}o\_X]W`cSctKMO�Ob¥{e`a�c�Z]\{abe�c�XY\`W�\_�yc�efr�^_Obc
a�r�km}{ct\�jlk{jlctObN'O�¥{O�a�h{c�efnMZ]O­°iZ]O�nmk a�\_W¤jlhMZYctX]WM^���e_ZYhMO�j)jlct\`rtO�z n�k � � X]W�e }Mr�Ob�mX]\_hij�jvc�Ob}�¦
J*KMXgj�jlhi}M}Mr�O>j�jlO�jdc�KMO�r�X]jt�B\f�*noObX]WM^Bz{O�c�O>a�ctO>z nmk­c�KMOª¹���a�\_N�}MhMctObr�e`a�c�XY�mXYcvkBN�\_WMXYct\`rtX]WM^i¦
J*KMObr�O>ef�¯ctO>r
XYW{�§O�a�c�XY\`W�Xgj*}oObrt�§\_r�NPO�z)nmk�e����L_�^
	I³ �f����� rt\`h{ctX]WMO`¦
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Q{¦ .xWia�O�X]W{�§O�a�ctX]\_W[Xgj�ab\_N�}MZ]O�ctO�z±¢ ���s��X]Z]Z]j � � e_Wiz~z{X]jtX]W{�§O>a�c�j±c�KMO�Kie_r�z~z{Xgjl�x�
X�c�K�e��v` ¸ _ � _�^
	I³ �f�����
rt\`h{ctX]WMO`¦

�M¦ ���[ctKMO>W��*efXYc�j8�§\`r*ctKMO�e_}M}MZ]XYO�z�abrtkm}{c�efWie_ZYk{jtX]j8XYc�jtObZY�v¦vx�O�zMO>j�a�r�XYnoOCctKMXgj
X]W­»{O>a�c�XY\`WB�{¦¿Q{¦
�i¦ .xWia�O�����K¤e_jSab\_Z]ZYO�a�c�O>z efZ]Z¨c�KMO)jtO>a�r�O�c��`Obk{j�e_Wiz Kie_j�rtO>ZYO�e_jtO>z�ctKMO>N r�\_hMctX]WMO �v`C_�^
	@³ �_�����
rtO>XYWM�§O>a�c�j8ctKMO[Ki\`jlc*ab\_N�}Mh{c�Obr
�
XYctK­eSN�\{z{XY°iO>z � }¤\`ZYkmN�\_r�}MKMXga>¡y��efr�X]e_W�c8\_��� � � XYW�c�KMO�jte_N�O
�8e�k e_j[XY�
X�c&�yO>rtO�� � XYc�jtObZY� � ¡�¦�«¬W }¤efrtctXga�hMZgefr~c�KMO)jtXY^`Wie�c�hMrtO�� XgjSa�Kie_WM^_O�z�ct\ �)%s�§\_r�WMO>�
}¤\_ctO>W`c�X]e_Z�e�ctc�e`a��o¦

�{¦lD.XYWie_ZYZ]k_¢�Z]e`jvc�¢�r�\_h{c�XYWiO ��� ¸ _ � _�^
	@³ �_����� abZYO�efW�ctKMO�c�efr�^_O�c[a�\`N�}Mh{ctO>r�efWiz r�ObN�\��_O&�mXYr�hij ���_¦
J*KMO
e�ctc�e_a��SX]j�ab\_N�}MZ]O�ctO�z&e_Wiz&WMOb� a�\_W¤z{X�c�XY\`Wij1efr�O8jtO�c¨hi}&X]W&\`r�zMObr.ct\[abe_rtr�k~\_h{c�c�KMXgj�e�clc�e_a��
ef^�efX]W�¦

J*KiO&e_a�ctX]\_W­\_�¨��X]r�hij0���&e_ZYZ]\��!j!}o\��8Obrt�§hMZ�}o\_Z]kmNP\`rt}iKMX]jtN�\f��� � e_Wiz
���SXYc�jtObZY�v¦�.xWiabO&e_^`efX]W�\_WMZ]k
niXYWie_rtkx�mXYr�hijtO>j�e_rtO¨e_nMZ]O�ct\x}¤O>rl�§\`rtN ctKMXgj�ct\djthia�K�e
KMX]^_K[Z]Ob�`ObZ@¦<D.X]^_hMr�OyQ
jthMN�N�efr�X]jtO>j ���sjlctr�hia�cthMr�O_¦
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x O[�
X]ZYZ�Wi\fc!a�\`Wia�O>W`c�r�efctO�jsc�\m\PN&hia�K�\_W�a�\`NP}ih{ctO>r!e�clc�e_a��)jtX]Wia�O~�8OC}irtX]N�efr�XYZ]k)efr�O~XYW�c�Obr�O>jlctO>z�X]W
e_}M}MZ]XYO�zBa�r�km}{c�e_WiefZ]k{jlXgj>¦�z!\��8Ob�`Obr�¢¤efclc�e`a��{j!�
XYctK�niXYWie_rtk��mX]rthijtO>jdXYW eª}MhirtO>ZYk­a�\`N�}Mh{ctO>rCjtO>abhMr�X�cvk
}irt\`nMZYO>N e_rtOP�§hMZ]ZYk efW¤z�O�e_jtXYZ]k�e`zMef}Mc�efniZYO`¦�x�O)}¤O>rl�§\`rtN�O>z�O�¥{}oObr�XYN�O>W`c�j[�
KMO>rtO��mX]rthij �����*e_j[e
Ki\_N�O �IN�e_z{OdJ�r�\fulefW)KM\_r�jlO&�¯�§\_r ��¹�7 \_r[x efW�e�ctc�e_a���a�\`W�ctO�¥mc�¡�¦v�!ZYctX]N�e�ctO>ZYk)XYWªO�e_a�KªOb¥{}¤O>rtX]N�ObW�c>¢
�8O
c�\�\`��a�\_N�}MZ]O�c�Oda�\`W�ctr�\_Zi\_�GctKMOxc�e_rt^`O�csa�\`N�}Mh{ctO>r>¢mjthMrtr�ObW¤z{Obr�XYWi^[X�c*hM}�c�\[ctKMO~e�ctc�e`a��_Obrs�
X�c�KM\_h{c
noObX]WM^�z{ObctO>a�ctO�z�nmk�a�hMr�rtO>W�c*e_W`c�XY�mX]rth¤j
jl\_�¯cv�8e_rtO�jb¦

7d\fctO&ctK¤e�c[XYW�ctKMXgj~abe`jlO`¢oXYc[N�e�k�noOPWM\fc~}¤\�jtjtX]nMZYO&ct\�e�ctc�e`a�KB�mXYr�hij����Sct\�e�a�X]}MKMObrtctOb¥mc��EjlX]Wia�O
c�KMOªc�efr�^_ObcSa�\_N�}MhMctObr&\��
WMObrSN�e�k WM\_cShijtOªObWiabrtkm}{c�XY\`W�e�c&e_ZYZ¯¡�¦BJ*KmhijSX�cPN�e�k�noO)WMO�a�O�jtj�efr�k­ct\
efclc�e_a�K­c�KMO���X]r�hij!c�\�e_WM\fc�KMObrC�mXYW¤zB\f�s°iZYO`¦VDM\`rlc�hMWiefctObZ]k�ctKiX]j~z{\mO>jCWM\_c~a�K¤efWM^`O�ctKiO&Ob©�abXYO>Wia�k­\_�
c�KMO�e�ctc�e`a��B� jtObOS»mO�a�ctX]\_Wi9&�§\_r
c�KMO~\fc�KMObr!jt\_Z]h{ctX]\_W¤j�¡�¦

��� � � *�* � (+!�
���&�
�*7,.8<078	��
�#%( # / 3 8���&�
�*7,./1#�
7#�,.!��
x KiXYZgjlrdrtO>N�e_XYWiXYWM^�^`ObWMO>r�e_Z±\��_Obr�efZ]Z@¢��8O�jtKiefZ]Z�WM\����§\mabhij
\`W�c�KMO��`Obr�jlX]\_W��yO[z{O>�_O>ZY\`}¤O�z)�§\`r!�
KMO>W
\`WMZ]kC\`WMOyabrtkm}{c�\`jtk{jvc�ObN X]j�}Mr�O>jtObW�c�X]W�ctKiOsc�efr�^_O�c.a�\_N�}MhMctObr�¦�«¬WSctKMO8abe`jlOy\f�ijtOb�_O>r�e_Z_a�r�km}{ct\�jlk{jlctO>N�j
efclc�e_a��_O�zSX]Wªe[r�\��[¢_e_a�ctX]\_Wªe_Wiz�z{X]jtX]W{�§O>a�ctX]\_W�\f� � � \{ababhMrse`aba�\`r�zMXYWM^Cc�\[ctKMOxe�clc�e_a��`Obr � j�e_XYN�¦1J*K�h¤jb¢
c�KMO�jlctr�hia�c�hMrtO~Xgj.uvhijlc!NP\`rtO[ab\_N�}MZ]O�¥)nMhMc!O>j�jlO>W`c�X]e_ZYZ]k�c�KMO�jte_N�O_¦
�_¦ .xW ctKiO)°ir�jlc&r�\_hMWiz \_�xz{O�a�X]}MKMObr�X]WM^ � ef�¯ctO>r'���)X]W{�§O�a�ctX]\_W }Mr�\mabO>j�j�¡�¢1rt\`h{ctX]WMO��o³ � � ³`´�� ¸����
abefc�a�KMO�jSc�KMO�hijlO>r
� jPjlO�a�r�O�c��_Obk e_Wiz jlct\`rtO�jSXYcªjl\`NPO>�
KMObr�O)\`W ctKiO�K¤efr�z�z{Xgjl� � ZY\{abefctX]\_W X]j

� Ö�Ñ :�¾����¨Â¿¾�¼�Ä�¼�Â¿ÆC¼8Ã Ïl¾EÂ¿Ç�ÏvÆbÊ.¼�Æ�Çx¾EÊEÏt¼�½ ÊEÑxÝ>Â¿Ã/:�¾�Ì :�Ê.Ñ�¼�¾�¼sÝ�ÏlÃ§ÅxÇ�Â �_ÏlÃ ÏvÆbÊ�ÐvÀ>Ç�Ï
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search()

v2infect()

exit

v1disinfect()

v1reinfect()

v2disinfect()

applied cryptanalysis

D.X]^_hMr�O�QQ� �dX]r�hij*���~\_r�^`efWiX���e�ctX]\_W�a�Kiefrtc��§X]W{�§O>a�ctX]\_W�}iefrtc�¡
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z{X��oO>rtO>W`c��§r�\_N+e�ctc�e_a���ct\�e�ctc�e`a������¤³ � � ³�´�� ¸���� NP\`rtO>\��_O>r.X]WiabZYhizMO>j¨e~a�X]}MKMO>rtX]WM^[jthMnMr�\_h{c�XYWMO
�
KMXga�K�O>Wia�r�km}{c�j8c�KMO[�_O>kªnoO��§\_r�O[jvc�\_r�ef^`O�¡�¦
DM\`rsc�KMX]j8}ie_rlc�¢{jvc�rthia�cthMr�Od\_� ���CXgjs�`Obr�k�jl}oO>abX�°¤a!ct\&ctKMOCWiefcthMr�Od\_��a�r�km}{ct\�jlk{jlctObN+nMX]Wiefr�X]O>j�>�¦
«¬Wiz{O>O>z�X�c!N&hijvc
X]W{�§O>a�c
X�c!X]W�jthia�K�e&�*e�k�ctK¤e�c*���~Xgj*efnMZ]OCct\PctO>N�}¤\`r�e_rtX]ZYk�}ie`jtj*ab\_W�ctr�\_Zoct\ >
z{hMr�XYWi^PXYc�j!\��
W�e`a�ctX]\_W�efW¤z)noO��§\`rtO�z{Ob°iWMXYctX]�_O>ZYk)e_n¤\`Wiz{\`WMXYWi^�ab\_W�ctr�\_Zoc�\PXYc>¦
�dhirtX]WM^�O>e`a�K)WMOb¥mcdz{O>abrtkm}{c�XY\`W�}Mr�\{a�O�jtjyctKiO�abefhi^_K�c8�`ObkªXgj
a�\`N�}iefr�O>zªct\�}Mr�Ob�mX]\_hijtZYkªjlct\`rtO�z
�_O>kmj>¦Jx KMO>W z{X��oO>rtO>W�c>¢ye�a�\`hMW�ctObrPXgj&X]WiabrtO>NPO>W�ctO>z efWiz WMOb� �_Obk Xgj�jvc�\_r�O>z X]W�c�KMO­jte_N�O
�8e�k`¦����dctKMO>WªrtObcthMr�Wijya�\_W�c�rt\`Z{ct\Pa�r�k�}Mct\`jtk{jvc�ObN£O�¥{O>abh{c�e_nMZYO >�¦C7!\_ctO!c�Kie�c8XYWM�§O>a�c�XY\`Wª\{ababhMr�j
XYW jthia�K e��8e�k�c�Kie�c��`Obk�a>e�c�a�KiXYWM^�c�ef�_O�j~}MZge_a�O�efc[e��`Obr�k­ZY\��£ZYO>�_O>Z�XYW ctKiOªa�r�k�}Mct\`jtk{jvc�ObN
nMX]Wiefr�kBa�\{z{OPXYW�\_r�z{Obrxct\�efZ]�*e�kmjdKie��_OPe_a>a�O>j�jdct\�ctKMO�}MZgefX]W�jtO>abrtObcC�`Obk_¢GWM\_c~e_W�O>Wia�r�km}{ctO�z
�_O>r�jtXY\`W�\_�.XYc>¦8®Be_abrt\��mX]rthijtO>j*Z]X]�_OSw8efZ]XY^`hMZgej*¿Qf��,�N�e_z{O~c�KMO[N�X]jlc�e_�_O~\f��jlctO>e_ZYX]WM^�c�KMO[�_O>k)X]W
efW�ObW¤a�r�k�}MctO>z)�§\_r�N�¦
»mhMXYc�e_nMZYOxO�¥{O>abh{c�e_nMZ]O!XYWM�§O>a�c�XY\`W�e_Wiz�ZY\�� Z]Ob�`ObZ¤e`a�c�XY\`W�X]j8e~� efryN�\_r�O!O�©ªa�X]ObW�c*ef}M}Mr�\`e`a�KPctKie_W
jlX]N�}MZ]O)�_O>kmn¤\�efr�z�nih �oO>rSO�e��_O>j�z{r�\_}M}iXYWM^­jthia�K�e_jSXYW � XYW jl\­� e_rSX]W{�§\_r�N�e�c�XY\`W X]j&e���e_XYZgefniZYO�¡
®Bef^`X]a ��e_W`c�Obr�W­ctO�a�KMWM\`ZY\`^_k_¦~J*KMOPZ]efclc�Obr~abefW�O>e`jlX]ZYk�noO&nmkm}ie`jtjtO>z�nmk­WM\_cCX]WijtObrtctX]WM^�jtO>abrtObc
�_O>kmj!��XgePctKiO��_O>k�no\`e_r�z �§\_ctKMO>r!}o\`j�jlX]nMZ]O�jl\`ZYh{c�XY\`Wij
noObX]WM^�ctKiO�hijtO�\f�1rtO>N�\���e_nMZ]O~zMX]jt�G¢4A��`Obk
^_hMW4Axab\_WMWiO>a�c�O>z�ct\�eP}MKmk{jlXgabe_Z±O�¥mctO>rtW¤efZ±}o\_rtc
jthia�K�e_j*O �@�`Obk{jb¢{jtN�efrtc
a>efr�zMj>¢Y¦]¦Y¦¿¡�¦

Q{¦
¹8c¨ctKiO
°ir�jvcsO>Wia�r�km}{ctX]\_W�}Mr�\{a�O�jtj
�Ee��¯ctO>r>���
X]W{�§O>a�ctX]\_W�}Mr�\{a�O>j�j��fctK¤e�csXgj1ct\&jte�kSeSa�X]}MKMObrtctOb¥mc¨X]j
efno\_h{c�c�\[n¤O!jtObW�c�¡�e �¤³ � � ³�´��P³ ��� rt\`h{ctX]WMO
abefc�a�KMO�j1ctKiO
�_Obk`¢_a�\`N�}iefr�O>j1XYc�ct\~c�KMO
}Mr�Ob�mXY\`hijtZYk
jvc�\_r�O>z�\_WMO�j
efWiz�XY�1z{X��GObr�ObW�c!�_O>Ob}ij*XYc>¦

�M¦ � � }ie_j�jlO�jyctObN�}o\_r�XYZ]k)ab\_W�ctr�\_ZGc�\4> �§\_r!a�X]}MKMO>rlc�O�¥mc
^_O>WMObr�e�c�XY\`W�¦
�i¦lD.XYWie_ZYZ]k����Cc�ef�`O>j8a�\`W`c�rt\`Zoe_^`e_XYW)e_Wiz)e � ·F^ � ³ � � � ³�´ ��� r�\_h{c�XYWMOxObW�ctO>r�j8X]W�ct\�e_a�c�XY\`W�¦�¹!Z]ZGctKMO
\fc�KMObrPjvc�\_r�O>z �_O>k{j�efr�O�ZY\�e_z{O�z efWiz e_ZYZsctKMO�abe_hM^_K�c��_O>k{jSefr�O�ObW¤a�r�k�}MctO>z �
XYctK eBz{X��oO>rtO>W`c
efZ]^_\`rtXYctKMN �§rt\`N ctK¤e�c�hijtO>z nmk �o³ � � ³�´�� ¸���� ¦�J*KMO>k�efr�OP°iWie_ZYZ]k�KMXgzMz{O>W XYW c�KMOªr�O>jthMZ�c�XYWi^
a�X]}MKMO>rlc�O�¥mcS�§O>X�c�KMObr!nmkªX]WijtObrtctX]\_W�\_r*nmk)r�Ob}MZge_abXYWi^PabXY}MKiObrtctO�¥mc!nMZ]\{a��{j�¡�¦1J*KiO[}¤\�jlXYctX]\_W�\f�.ctKMO
abe_hM^_K�cs�`Obk{j�X]W)a�X]}MKMO>rlc�O�¥mcyXgjsab\_N�}Mh{c�O>zP�§r�\_N+ctKMO>XYry\��
W���efZ]hMO!X]Wª\_r�z{Obr¨ct\�O>WijlhirtO!r�efW¤z{\_N
}¤\�jlXYctX]\_W��§rt\`N e�ctc�e_a���c�\�efclc�e`a��G¦/.xW¤a�O�ef^`e_XYW�X�c~X]jCX]N�}¤\`rlc�efW�cxc�\)WM\_ctO&ctKiefc�e_a�c�XY\`WB\f��� �
�§\_r*c�KMX]jda�\_W¤a�O>e_ZYN�O>W`c
}ie_rlc*c�ef�_O�j*}MZge_a�O~noO��§\`rtO[efWmk)zMXY^`X�c�efZ�jtXY^`Wie�c�hMrtOC\f��a�X]}MKMO>rlc�O�¥mc>¦

�{¦ ����rtObcthMr�Wij�z{O�°iWiX�c�XY�`ObZ]k ab\_W�ctr�\_Z
c�\�> ef�¯ctO>r�a�\`N�}MZYObctX]WM^ ctKiO�e_a�ctX]\_W \f� �v`C_�^
	I³ �f����� efW¤z
��� ¸ _ � _�^
	I³ �f����� rt\`h{ctX]WMO�jb¦

J*KiO*efclc�e_a��[Xgj�a�\_N�}MZ]O�c�O>z±¦"D.XY^`hMr�O8�~jthMN�N�e_rtX �bO�j�ctKMXgj�jta�KiObN�O_¦�	)³ ���{��� ¦ � 7d\fc�Oyc�Kie�c�c�KMXgj�e�clc�e_a��
Xgj�O�e_jtXYZ]k&e`zMef}{c�efnMZ]O*ct\[}ihMnMZ]X]a
�`ObkPa�r�k�}Mct\`jtk{jvc�ObN�j>¦�J*KMOdabrth¤a�XgefZM}o\_X]W�c¨X]j¨ct\[X]W{�§O>a�c¨ctKMOdO�¥{O>abh{c�e_nMZYO
X]W�jthia�K e)�*e�k�ctKiefc � � abe_W�e_a>a�O>j�jdctKMO�hMWMO>Wia�r�km}{ctO�z�jtO>abrtObcC�`Obk­z{hMr�XYWi^)c�KMO�a�\_N�}MhMctX]WM^i¦E.xWMZ]k
c�KMO[�_O>kªO>j�abe_}¤O~XYc�jtObZY�1a>efW�n¤O�jtZ]XY^`K`c�ZYk�z{X��GObr�ObW�c
X]W�jt\_N�O~�*e�k_¦

� � 
.�[���
,¨�.����� ) ����(��
�

x KiObW a�\`WijtX]z{O>rtX]WM^ }Mr�\fc�O>a�ctX]\_W ef^�efX]Wijlc�ctKMO�jlO�efclc�e_a��{jb¢8c�KMOB^`e_N�O�jlO>ObN�j�c�\�n¤O�r�efctKMO>rªX]W ctKMO
efclc�e_a��_O>r
� jS� e��_\_hir>¦ ¹xjªe�^_ObWiObr�efZ*rthiZYO�X]W ab\_N�}Mh{c�Obr�jlO�a�hMr�XYcvk_¢yab\_N�}Mh{c�Obr�}Mr�\fc�O>a�ctX]\_W Xgj�WMO�efr�ZYk
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no

getkey_d()

deciphering

getkey_e()

concealkey()

yes

D.XY^`hMrtO[�L�	�dX]rthij � � \_r�^`e_WMX �>e�c�XY\`W)a�Kie_rlc�� e_}M}MZ]XYO�z�a�r�k�}Mc�efW¤efZ]kmjtXgjy}¤efrtc�¡

e_ZYN�\�jvc!a�\`Wiz{O>NPWiO>z�ct\�r�O>e`a�c�XY\`W�¢Me�c!Z]O>e`jvc
�§\`r
ctKMO[�`Obr�kª^_r�O>efc
N�efuv\_r�X�cvk)\f��jlk{jlctObN�j>¦yJ*KMO[KmhMN�e_W
e_nMX]ZYXYcvk~ct\~e_zMe_}{c.e_Wiz[c�KMO*hMWmn¤\`hMWiz{O�z�X]N�ef^_X]WiefctX]\_W�\_�MctKMO
efclc�e`a��_O>r�j�N�e_�_O8jlhia�KPe�ctc�e_a��{j�^_O>WMObr�efZ]ZYk
hiWMZYX]�_O>ZYkªct\�n¤O~�§\`rtO�abe`jvc�efnMZ]OCe_Wiz�ctKmhij*}Mr�Ob�`ObW�ctO�z)X]W­e_z{��e_Wia�O`¦

Dirt\`N�c�KMOs^`ObWMO>r�e_ZfXYW�c�rthijtX]\_W�z{ObctO>a�ctX]\_Wª� « �C¡�}¤\`XYW�c�\_�M�mXYO>�@*]�b�2,@¢�XYc�Xgj�a�Z]O>e_r�c�Kie�c�c�KMX]WM^`j.efr�O��_O>rtk
zMXYXY°¤a�hiZ�c�¦1»mO�a�hMr�X]WM^da�\`N�}Mh{ctO>r�j��
KMObW�zMO>efZ]X]WM^!�
XYctK�c�KMOsKmhM^`O�A�WmhMN&n¤O>r�\f�Mr�efN�}ie_W�c��mhMZYWiObr�efnMX]ZYXYctX]O>j
X]W�ab\_N�N�\_WMZ]k�h¤jlO�z­jl\_�¯cv�8e_rtOCAV*]�b�2,1e_Wiz­�
XYctK­c�KMOS}oObr�jlXgjlctObW�cdZge_a���\f��hijtObr � j!}MhMniZYXgaSe��*efr�ObWMO�jtj*\_�
n¤e_jtX]a[ab\_N�}Mh{c�ObrdjtO>abhMrtXYcvk�� Ob�`ObW­X]WBjlO>WijlXYctX]�_O�e_rtO�e_j*Z]XY�`O �dOb�§ObWiabO�¡!X�cdXgj!Z]X]�_O~ctr�kmXYWi^�ct\)j�p�hiefr�O~ctKMO
abXYr�a�Z]O_¦

J�\[}Mr�\fctO�a�c¨ef^�efX]Wijlc�c�KMO*� efN�X]ZYk&\f�±e�clc�e_a��{j.�yO
}irtO�jlO>W`c�O>z&XYWPc�KMX]j¨}ief}oObr�¢f�
Kiefcsefr�Osc�KMO
}¤\�jtjtX]nMZYO
zMX��GObr�ObW�c
ZYO>�_O>Z]j*\_�1e`a�ctX]\_W��

� J*KMOSab\_NSniXYWMO�z)h¤jlO[\_��jtOb�`Obr�efZ@¢{efW�ctX]�mXYr�hij
jt\f�¯cv�*efr�O>j>¢{}MrtOb�§Obr�efnMZ]kªnie`jlO�z)N�\`rtO[\`W�KMO>hMr�X]jlctXgabj
ctKie_WS\`WSjta>efWMWiXYWM^&�§X]W&jt\
� efr1e_j�KMObhirtXgjvc�X]a>j�N�e�kCn¤O8N�\_r�O¨O�©ªabXYO>W`c.XYW&rtO>�_O�efZ]XYWM^
WiOb���mX]rthijtO>j�¡�¢
jlO>ObN�j
c�\)Kie��`O[�_O>rtk��yO�ef��}Mrt\`niefniXYZ]X�cvk)�§\_rCz{O�c�O>a�c�XYWi^ªWMOb�[¢Gabe_rtOb�§hMZ]ZYk��
rtXYclc�ObW�¢o�mX]a�ctX]N9jl}oO �
a�XY°¤af¢ � ·m¶ _�^�	I³ �f� _�^ �B�mXYr�hijtO>j
X]N�}MZ]ObN�ObW�ctX]WM^�WMOb� }o\_Z]kmNP\`rt}iKMX]a[ctO>a�KiWMX]p�hMO�jb¦xJ*KMO>jtO�Zge�clc�Obr
�
XYZ]Zse_ZY�*e�k{jxK¤e��_O�^_r�O>efc[a�K¤efWiabO>jCct\­r�ObN�e_XYW hMWiz{ObctO�a�ctO�z e�c�Z]O>e_jlcSe�ZY\`WM^�ObWM\`hM^_K c�XYN�O�ct\
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a�\`hMZ]z�noOxe[jt\_Z]h{c�XY\`W�nMh{cyX]W�� e_a�csX]W�\_hMr8abe_jtO
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Wi\fc
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�§hMWia�ctX]\_Wie_ZYXYctX]O>jyXYW)\_r�z{Obr�c�\�r�ObWiz{O>r¨XYc8efniZYO
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Wi\fc
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X]W�wy\_N�}Mh{c�Obrd»{abXYO>Wia�O��`�>�`�M¢M»m}Mr�XYWi^_Obr�¢Q38Obr�ZYX]WkzdObXgz{ObZ]noObr�^n7dOb� ;¨\_r��G¢{}M} �>�f� ���`�>�

*]�_�&, �x\{a�KMObr�q1¢���e �GOy�¤¢��_hMWE3 �l�>�`�_�`¡ �dX��oO>rtO>W�ctXgefZ�q.\��8Obr.¹!Wie_ZYk{jtX]j>¦_«¬WEx XYO>WMObr1® � O>zi¡�¹
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