
���������
	����� ����������	������� "!#�

$&%('*)+-,*+ $ + '.)/ '1032*4 +65 032*4 +6587

9 :<;>=�?A@1B�CEDF=AGH@�;
IKJ(LNMPO QSR.TFU<VXW�YPW[Z
\*]6O�^`_Facbed-fhg<ikj�lnmolSbqp<J(LSrSs8tHJufvt-LxwulxrzyXpXt-guikj�lnm�dEj|{�}�~���s
}��|~�s<j�r>~|����gub�tndK�ud�bkw(��dzy(�-�ELxt�rHbkl�m�Lxy(dKj|{"}�~���s�}��|~�j�r�~�����gub�tndx�8��t�l�j|wud�bkd�tHdKj�{
f6w�bkw<bqtHb�f�i�r�j��<w<�������&�|�<�6�&�X���(���¡ ns�f6w<�-¢£dzt¤fvwu�ufvrH��r�j|�(wu�(dSs|¢¥bkd¦}S§Xse}`~>j�}�¨¥t�J
f`t
�(Lxp*LSw<�<bqw<�©j|wªt�J<L�g<ikj�lnmªfvwu�ªm�LxyªiqLSw<�6tHJA�¥IKJ<L�«<r�dzt£¢¥¬}�r�j|�<w<�<d£f6r�LEd�be�-beief6r
f6w<�®tHJ(Lxy®lxj|w<d�bedzt�j|{F¨-t�rnfvwud�{¯j�rH��fvtHbkj|w<dxs(l�f6ieikLS�A°

±�² �&³(�&´6�&µ©¶P·&�<g<d�tHbqt��(tnbqj|wN¸¹y�t�L�d
± ´6º*»6¼|³��<�6½©¶P·�J<bk{[t�¾Kj`¿¦d
±oÀ »`ÁXÂ���Ãv�|ÄX�®¶©ÅN�uiqtHbkp<iqy®lxj|ik�<�-w<d
± ���&�|�<�6�&�X���(���©¶¡Æ�j|r�ÇÈL��Pg&y©m|L�y
IKJ<L1ief�dzt�r�j��<wu�Pj�wuiqy©p*Lxr�{¯j�rH��tHJ(L£t�rnf6w<d�{¯j|r���fvtnbqj|w<dS°
±�² �&³(�&´6�&µ
± ´6º*»6¼|³��<�6½
± ���&�|�<�6�&�X���(���

ÉzÊuËÍÌzÎ¤ÏÐÌ#ÏÈÌ�Ñ`Ò£ÎnÑ�Ó�Ô�Õ�Ö"Ö"ÌzÑx×ÈÏ�×ÈÕ#Ø¯ÌzÏÐÙ`Ï�ÚFÏÈÌzÛ¤Ù`ÜÐÝÍÒvÎH×�Î�Þ ÔzÕ¤Ö

}



IKJ<L£¿�J<j�iqL¥p(r�jXl�L�d�d�bedKd�J(j`¿�w�bqwPt�J<L¥{[j�ikikj`¿¦bkw(�-�<b�fv�|rHf��P°

Plain Text

Initial Round
AddRoundKey

Standard Round
ByteSub
ShiftRow
MixColumn

AddRoundKey

Final Round
ByteSub
ShiftRow

AddRoundKey

Cipher Text

r-1
Rounds

IKJ<L¦t�rnfvwud�{¯j�rH��fvtHbkj|w<d fvr�L�fvp<puikbkLS�-t�j�f6w®f6r�rnfxy � s�bkw©��fvt�rHb��-{[j|rH� ����� s&t�J
f`t
bedK�¡fvp<p<bkw<�-bkw®tHJ<L£{¯j|ieikj�¿�bqw<�E{¯j�rH�P°¦�ÐI"Jubkd¦bkd"tHJ<L-}`~6�Eg<bqtHd�l�f6d�L¥j|r1}S��g&y&tHLSd¤ 

�	�
�������������������������������������������	����������������������	�
����������������
�
f6w<�®tHJ(L1��fvt�rHb��Pbedx° �

����
�	�
������ ���!� ������ ��� � ��� � ��� � ����	���"����#�����#������	���#��������������
�

$�%%%
&

��w©t�J<LE}S��~1g<bqtnd l�f�d�L�s�¿"L�Juf�'|L>tHj-f6�<� ~3lxj|ik�<�-w<d �-j�r�L¥fvwu�®bkw¡tHJ(L1~|�6�3gub�tnd
l�f6d�L�sX¿"L¥J
f�'�L�tHj¡f6�<�P¨�l�j�iq�u�EwudK�-j�r�L��( j�tHbel�L£tHJufvt¦bkw ����� s*)�bed"tHJ(L¥r�j`¿ f6w<�,+8t�J<L1lxj|ik�u�EwA�

~



� iei tHJ(L�t�rnfvwud�{¯j�rH��fvtHbkj|w<d�fvr�LEf6p(puiebqL�� tHj � s�L��XlxLSpXt����&�|�<�6�&�X���(����� � s����� ns
tHJufvt¦�<d�L�d"t�J<L1d��<gXÇ�m|L�y������ ) +
	Ff�d�bkw(p<�Xt��

� w<L j�{�tHJ(LN�-j|dzt¡be�Ep
j|r�tnf6w�tEtHJubqw<�|d�bqw ¾�b ��wu�ufvL�iKbkdEt�J<L m|L�y d�lnJ(L��X�uikL�°Nb�t
�|Lxw<LSrHfvt�L�d8tHJ(L�d��<gXÇ�m�Lxy(d���>f6w<�¡ikj&f6��t�J<L�� bqw&t�j�f3iebqw<L�f6r"f6r�rnfxy�� �8I"J<L>ikLSw(��t�J
j|{8t�J<L-f6r�rnfSy�� �(Lxp*Lxwu�<d>j|wªtHJ(LEg<ikj�lnmªfvwu�ªm|Lxy�ikLSw(��t�J s�f6w<��� p(r�j '(be�XL�d�tHJ(L
d��<g(ÇÈm|L�y(d�����t�j�L�'|LSrzy¡r�j��<wu�©¢�� � ied�j�tHJ(L�w��<�3g*LSr j|{�r�j|�<w<�<d ¢��(Lxp*LSw<�<d j|w©tHJ(L
guiqjXlnm®fvwu�Pm|L�yPiqLSw<�6tHJA�

��{ f`t"iqL`f�dzt¹t�J<L¦guiqjXlnm�j|r¹m|L�y�iqLSw(��tHJ�bed"~|�6�¥g<bqtHdSs|tHJ(LSw�}x¨1r�j��<wu�(d f6r�L�w(LSL��XL����
��{ g
j�tHJhtHJ(L�g<ikj�lnmhf6w<� m|LxyhikLxw<��t�J f6r�L�}�~��©gubqtHdxs t�J<Lxw }�§®r�j|�<w<�<d1f6r�L-w(LSL��XL����
j�t�J<LSrz¿�bkd�L-}�~�r�j|�(wu�(d�fvr�L¥w<LxL��XL��A�

��w t�Jubkd1tH�XtHj�rHb�f6i8¿"L¡¿�bkiei d�J<j�¿ d�t�LSp g�yodzt�LSp J<j�¿ ¾¦b �zwu�<f6LSi8¿"j|r�mXdxs.¿�bqt�J f
puief�bkwEtHL��&t � j|{ }`~6�¥g<bqtnd f6w<�©f¥m�Lxy�� j|{ }`~��£gub�tndx� I"J<L�L���puief6w
f`tnbqj|w¡bkd �(b '(bk�(LS�
bkw®t�¿"jEp
fvr�tndx°
}�����LxyPd�lnJ(L��(�<ikL�t�j-p<r�j 'Xbe�(L����6�
~����8wul�r�y�p(tnbqj|w ��}�§�r�j��<wu�(d�bkw }�~���gub�tndKl�f�d�L` ¤�
� L¹f6r�L8�|j|bkw(�KtHjK�ud�L t�J<L pui�f6bkw�t�L���t ��� §�§|§X}�§�~6§���§6¨&§|��§��|§��6§|��§|�|§! �§ � §�"¥§�#¡§�$1§�%

f6w<�£tHJ(L¹m|L�y&� � §�§|§(}S§�~6§��|§v¨&§|��§|��§��6§|�|§��|§! �§ � §�"¥§�#¡§�$1§�%�s`g*j6tHJ3bqw1J<L��<f��XL�l¤Ç
be��f�i��

IKJubkd bed�t�J<L «<rHdzt '�L�l¤tHj�rAtHLSdztFbkw�t�J<L «uikL �('`µ »*)+�³&Á&³
svt¤fvm|Lxw¥{¯r�j��-,
»/.6�X�(0&��Ã�1/)20�Ã435+76u»98*s
f�'�f�beief6g<ikL¥fvt�º�³&³�8;:=<><('>3?,@'5+È�*»�3v³+BA(�/)2<&�6�C'?,&��8X³
»����D<>0&�23�</,
»�.6�X�20&��Ã�<

��w L�'|LSr�y p
fvr�t©¿"L f6r�Lh�|j|bkw(� tHjoL��Xpuief�bqw bkw�(L�t¤f�bki¦J<j�¿ bqt¡¿"j|r�mXdxs�d�j tHJ(L
j|�XtHp<�Xtnd ¿�beikiAg
L '�Lxr�y®L`f6d�L£tHj-lnJ(L�lnm
s<bkwNfE{[Lx¿ d�t�LSp<dS�

E FHG5IKJ*DML�G B�C�NOG
IKJ(L¥m|L�yPdHlHJ<LS�(�uiqL¥bedK�ud�LS�®tHjEp<r�j '(bk�(L�tHJ<L¥d��<g(ÇÈm|L�y(d����

·&t¤fvr�tHbkw<�3¿¦bqtHJ¡tHJ<L>m|LxyP� s�¿"L>L���t�LSw<�®bqt¦fvwu�©��Lxt"t�J<L£ikbkw(L`f6rKfvr�rnfxy�� ��cbed
f6wNf6r�rHfSy®¿¦bqt�JNikLxw<�6tHJRQRSUT �VQW�YX}� ¤s(¿�J<Lxr�L&Q&ZKbkdKt�J<L£w��u�3g
LSr�j|{.lxj�iq�u�EwudKj�{
tHJ(L1��fvt�rHb � � � � fvwu�[QW�£bed"tHJ(L¥w&�u�3g*Lxr�j|{Fr�j��<wu�(dx�

��w�t�Jubkd>l�f6d�L|s\Q&Z � ¨Pf6w<�]QW� � }S§Xs�d�j[� J
f�'�L3¨PTo��}�§^X }` B	 � ¨�¨¡¿ j|rH�(d
j|{5��~vgA�Y� '�Lxr�y®g<ikj�lnm¡j|{F¨E¿ j|rH�(d�J
f�'�L-}`~���gub�tnd¦f6w<� bqt¦bkd"tHJ<L¥d��<g(ÇÈm|L�y[� � �¹I"J<L
«<r�d�t¦d��<g(ÇÈm|L�yPbed_� �^� �
� �?` � �a` � �*` � �  ¤sXtHJufvt¦bed"tHJ(L1lxj�p&y®j|{�tHJ(L¥m|L�y[� �

�



IKJ<L¥w(L���t¦d��<g(ÇÈm|L�y(d¦fvr�L¥j|gXt¤f6bkw<LS�®{¯r�j���tHJ(L&� � �¹IKJ(L¥r��uikL1bkd"tHJ(L¥{[j�ieiqj`¿¦bkw<�
��� � � � �Xj�r������	� �
��
 � � � �Xj�r � �
�� � � � �Xj�r ���
��� � � � �Xj�r ���
�� � �����Xj�r������	� �

���
��� � � � ��� �Xj�rU��� �
����� � ��� � �Xj�r������	� ���

� j&j|mPf`t�t�J<L1lSf�d�L�dKj�{ � � ¿¦J<Lxr�L�� + �EjX�[Q����� §| Kf6wu�©tHJ(L¥r��<ikL¥bed
� � � � ���������Xj�r � ��� �

¿�b�tHJRQ � � ¨<�
� J(LSr�L¡� +¹�-j�� Q�� � §� ns(¿"L¥Juf�'�L

� � � � � ���!����j|r������	�"�

¿¦J(LSr�L#�����	�"� � ² �&³(�&´6�&µ��%$ � � � � �  ���j|rK¢'&)(+*,���
² �&³(�&´6�&µNbkd�f6p(puiebqL��©tHjP� � � � ¿�b�tHJ�f�g&y�t�L1d�J<bk{�tHL���suf6w<� ¢-&)(+*,��bkd¦�(Lx«<w(L��Nf�d

¢-&.(+*,� � �0/ "1� ` §�§ ` §�§ ` §|§� ns�¿¦bqt�J2/W" �U� }�s3/ "1� �54 T/ "1� � � �64 � � � fvwu�
/W"1�87�9W%-��~ �  "{[j|r;: � +�<v¨�f6w<�,+ � ¨ ` � ` }`~ `.=�=.= ` ¨|¨(�

> j|w<d�be�(LxrKt�J<L1bqwub�tnb�f6iAd��(g(Ç�m�Lxy
� �^� §�§-§(}¥§�~E§��E§6¨¡§���§|�E§��E§|�E§|�-§/ § � §�"�§/# §�$ §/%

?�@ U
W A�U<^`O¯\*R \"B^� �DC _�VXR +>O�EEaA.W[^`O�F#W¯V \"BHG3I"��t¦bkdKj�g(t¤f6bkw(L��©�ud�bkw(��tHJ<L£r��uiqL
� � � � ��� � ��j|r ² �&³(�&´6�&µ��%$ � � � � �H  �Xj�r�¢'&)(+*,�

f6w<�®tHJ(L1lSf�iel��uiefvtHLS� '|f6ik�<LSd¦fvr�L|°
�� � � � ��j|r ² �&³(�&´6�&µ��%$ � � �  

#P� � §|§ �Xj|r^#P�
 ^ � §(}��Xj|r� �
�`¨ � §�~�Xj|r �6�
%W# � §�� �Xj|r^%W$

¨



����� §?	 � ����� §*	 �Xj�r�¢-&)(+* �
#©� � #���Xj|r¦§�~

?�@ U
W A�U<^`O¯\*R�\"BW� ��C _FV�R +3O�E®RF\u^PU aA#W�^vO F W[V \"B#G3I���t£bed>j|gXt¤f6bkw<LS���ud�bkw(�
tHJ(L¥r��<ikL

� � � � � � ���Xj�r � � � �
� 
 � � � �Xj�rU��� ��� � � � ��j|r � 
 ��� � � � ��j|r^���

#®~ � §6¨ �Xj�r^#¡� #  � §�� �Xj�r^#®~ #©� � §�" ��j|r^#� 
 U% � §�� �Xj�r�   >� � §|� �Xj|r� %  � � §/# �Xj�r� ��
�|~ � §|� �Xj�rU�`¨ �6� � §/ �Xj�r �|~ ��� � §/$ �Xj�rU�6�
%W � §���Xj|r^%W# %E} � § � �Xj�r %  %W$ � §�% ��j|r�%-}

·��(g(Ç�m�Lxy�� � � #©�  ^ ��`¨ %W# #®~5 % �|~5%  ]#� R �� ��� %E}M#©�  � ��� %�$
?�@ U
W A�U<^`O¯\*R \"B^� � C _�VXR +>O�EEaA.W[^`O�F#W¯V \"BHG3I"��t¦bkdKj�g(t¤f6bkw(L��©�ud�bkw(��tHJ<L£r��uiqL

� � � � ��� ����j|r ² �&³(�&´6�&µ��%$ � � � � �   �Xj�r�¢'&)(+*,�

f6w<�®tHJ(L1lSf�iel��uiefvtHLS� '|f6ik�<LSd¦fvr�L|°
��� � ������j|r ² �&³(�&´6�&µ��%$ � ���x 
� ¨ � #©� �Xj�r���~
�|~ �   ��j|r^�|�
" % � �v¨ �Xj�r � �
§ � � %W# ��j|r^%¥�

���� §?	 � ���� §*	 �Xj�r�¢-&)(+* �� � � � ¨ �Xj�r�§6¨
?�@ U
W A�U<^`O¯\*R�\"BW� ��C _FV�R +3O�E®RF\u^PU aA#W�^vO F W[V \"B#G3I���t£bed>j|gXt¤f6bkw<LS���ud�bkw(�
tHJ(L¥r��<ikL

� � � � � � � �Xj�r � � � �
� � � � 
 �Xj�rU�� � ��� � ��	�Xj�r � � � �
� � �����Xj|r � ���
�6¨ � #®~ ��j|r � � � $ � #� �Xj�r>�v¨ ��� � #©� �Xj�r � $
��# �  % �Xj�r���~ � � �  �� �Xj�r �/# ��§ �  � �Xj�r>� �� # � ��~ �Xj�r "W% "1� � ��� ��j|r � # � � � �6� ��j|r "1�
%E} � %  �Xj�r>§ � §�§ � %E}��Xj�r^%E} %W$ � %�$ �Xj�r>§�§

�



·��(g(Ç�m�Lxy�� ��� � � ��~ "W% § � �v¨ ��# � # %E} � $o� � "1� §�§8�|� �|§ � � %W$
?�@ U
W A�U<^`O¯\*R \"B^� �DC _�VXR +>O�EEaA.W[^`O�F#W¯V \"BHG3I"��t¦bkdKj�g(t¤f6bkw(L��©�ud�bkw(��tHJ<L£r��uiqL

� � � � ��� ����j|r ² �&³(�&´6�&µ��%$ � � � � �   �Xj�r�¢'&)(+*,�
f6w<�®tHJ(L1lSf�iel��uiefvtHLS� '|f6ik�<LSd¦fvr�L|°

� �!��� �����j|r ² �&³(�&´6�&µ��%$ � � ���  
� ~ � � � �Xj|r¦§6¨
%W% � ��~ ��j|r��/#
�v¨ � "W% ��j|r � �
¨>$ � § � �Xj|rK¨��

� �!� � §?	 � � �!� � §?	 �Xj�r�¢'&)(+* �� � � � ~ �Xj�r�§|�
?�@ U
W A�U<^`O¯\*R�\"BW� ��C _FV�R +3O�E®RF\u^PU aA#W�^vO F W[V \"B#G3I���t£bed>j|gXt¤f6bkw<LS���ud�bkw(�
tHJ(L¥r��<ikL

� � � � � � ���Xj�r � � � �
� ��� � � � ��j|r^� ��� � � � � � ��� �Xj|r � ��� � � 
 � � �
� �Xj�rU� � �
#®~ � �6¨ ��j|r � � ��" � � $ ��j|r^#®~ §6¨ � �|� ��j|r���"
"1~ � ��# �Xj�r %W% ��� � � � ��j|r "1~ �|� � �|§ �Xj�r��6�
"¥� � � # ��j|r �v¨ §�" � "1� �Xj|r "¥� � % � � � �Xj|r�§�"� % � %E}��Xj�r�¨�$ � % � §�§ �Xj�r � % ¨u} � %�$ ��j|r � %

·��(g(Ç�m�Lxy�� �_� � � %W% �v¨ ¨>$ #®~ "1~ "£� � % ��" ���8§�" � % §6¨¹�|� � %h¨u}
?�@ U
W A�U<^`O¯\*R \"B^� �DC _�VXR +>O�EEaA.W[^`O�F#W¯V \"BHG3I"��t¦bkdKj�g(t¤f6bkw(L��©�ud�bkw(��tHJ<L£r��uiqL

� � � � ��� � ��j|r ² �&³(�&´6�&µ��%$ � � � � �H  �Xj�r�¢'&)(+*,�
f6w<�®tHJ(L1lSf�iel��uiefvtHLS� '|f6ik�<LSd¦fvr�L|°

� � � � � ��� ��j|r ² �&³(�&´6�&µ��%$ � � � 
  
¨>% � � � ��j|r�%1�
%&� � %W% �Xj�r>§��
%&� � �v¨ �Xj|r��/�� " � ¨>$ ��j|r^%1~

�



� � ��� §?	 � � � ��� §?	 �Xj�r�¢'&)(+* �
¨>� � ¨>% �Xj�r1}�§

?�@ U
W A�U<^`O¯\*R�\"BW� ��C _FV�R +3O�E®RF\u^PU aA#W�^vO F W[V \"B#G3I���t£bed>j|gXt¤f6bkw<LS���ud�bkw(�
tHJ(L¥r��<ikL

� � � � � � ���Xj�r � � � �
� � � � � ��� ��j|r � � � � � � � � � �	�Xj|r � � � � �%� � � � 
 ��j|r � � �
��� � #©~ ��j|r�¨4� %¥� � ��" �Xj�r���� %W# � §6¨ �Xj�r %¥�
��� � "1~ ��j|r^%�� ��" � ��� �Xj|r^�|� §|� � �|� �Xj�r���"
��$ � "¥� ��j|r^%�� �|~ � §�" �Xj|r���$ ��# � � % �Xj�r^��~
§�� � � % ��j|r � " � " � � % ��j|r�§�� %W# � ¨<}��Xj|r � "

·��(g(Ç�m�Lxy���� � ¨4� %��5%&� � " �|� ���5��$ §�� %¥� ��" �|~ � "�%W# §�� �/# %W#

?�@ U
W A�U<^`O¯\*R \"B^� � C _�VXR +>O�EEaA.W[^`O�F#W¯V \"BHG3I"��t¦bkdKj�g(t¤f6bkw(L��©�ud�bkw(��tHJ<L£r��uiqL
� � � � ��� ����j|r ² �&³(�&´6�&µ��%$ � � � � �   �Xj�r�¢'&)(+*,�

f6w<�®tHJ(L1lSf�iel��uiefvtHLS� '|f6ik�<LSd¦fvr�L|°
� ����� � � ����j|r ² �&³(�&´6�&µ��%$ � � �%�  

~/" � ¨4� �Xj�r�� �
 ^ � %&� ��j|r>�!#
 � � %&� ��j|r>�`¨
$1� � � " �Xj�r>�`¨

� ��� � §?	 � � ��� � §?	 �Xj�r�¢'&)(+* 

��" � ~�" ��j|r>~�§

?�@ U
W A�U<^`O¯\*R�\"BW� ��C _FV�R +3O�E®RF\u^PU aA#W�^vO F W[V \"B#G3I���t£bed>j|gXt¤f6bkw<LS���ud�bkw(�
tHJ(L¥r��<ikL

� � � � � � � �Xj�r � � � �
� ��� � � � �	��j|r � ��� � �
� � � � ���Xj|r � ��� � ��� � � �%� ��j|r � ���
 �� � �|� �Xj�r^��" �6§ � %1� �Xj�r^ >�  # � %W# ��j|r���§
��% � �|� ��j|r_  %W� � ��" �Xj�r���% %¥� � §���Xj�r %W�
��# � ��$ �Xj�r� U�  U% � ��~�Xj�r>�/# ~�~ � ��# �Xj�r� U%
$ � � §�� �Xj|r^$1� �/� � � " �Xj|r�$ �  ^ � %W# ��j|r����

�



·��(g(Ç�m�Lxy�� 
�� ��"� ^  U� $3�5 �� ��%o�/# $ � ��§ %W�  U% ���5 # %¥�¹~�~5 ^ 

?�@ U
W A�U<^`O¯\*R \"B^� �DC _�VXR +>O�EEaA.W[^`O�F#W¯V \"BHG3I"��t¦bkdKj�g(t¤f6bkw(L��©�ud�bkw(��tHJ<L£r��uiqL
� � � � ��� ����j|r ² �&³(�&´6�&µ��%$ � � � � �   �Xj�r�¢'&)(+*,�

f6w<�®tHJ(L1lSf�iel��uiefvtHLS� '|f6ik�<LSd¦fvr�L|°
� � � � � �!� ��j|r ² �&³(�&´6�&µ��%$ � � ���  

�/$ � ��" �Xj�r¦¨&~
�|� �   ��j|r����
§�% �  U� �Xj�r� "
�/# � $3� �Xj|r¦���

� � ��� §?	 � � � ��� §?	 �Xj�r�¢'&)(+* �
�/$ � �/$ ��j|r�¨�§

?�@ U
W A�U<^`O¯\*R�\"BW� ��C _FV�R +3O�E®RF\u^PU aA#W�^vO F W[V \"B#G3I���t£bed>j|gXt¤f6bkw<LS���ud�bkw(�
tHJ(L¥r��<ikL

� � � � � � ���Xj�r � � � �
� ��
 � � ��� ��j|r � � � � � � � � �
� �Xj|r � ��
 � � � � � ��� ��j|r � � �
%&� �  �� �Xj�r��!$  � � �6§ �Xj|r^%�� §! �  # �Xj�r� �
 �� � �/% �Xj�r^�|� ��� � %�� �Xj�r^ >�  � � %¥� ��j|r>�|�
��~ � �/# ��j|r�§/% ��# �  U% ��j|r��|~ }9% � ~�~ �Xj�r^��#
�|� � $ � �Xj|r^�/# "E} � ����Xj|r���� � � �   �Xj�rU"�}

·��(g(Ç�m�Lxy�� � � �/$ �|� §�% �!# %��5 �� ��~#�|�  U�8��� ��#-"E}�§!  U�"}9% � �
?�@ U
W A�U<^`O¯\*R \"B^� �DC _�VXR +>O�EEaA.W[^`O�F#W¯V \"BHG3I"��t¦bkdKj�g(t¤f6bkw(L��©�ud�bkw(��tHJ<L£r��uiqL

� � � � ��� � ��j|r ² �&³(�&´6�&µ��%$ � � � � �H  �Xj�r�¢'&)(+*,�
f6w<�®tHJ(L1lSf�iel��uiefvtHLS� '|f6ik�<LSd¦fvr�L|°

� � � � � � ����j|r ² �&³(�&´6�&µ��%$ � � � �x 
�v¨ � �!$ �Xj�r>§! 
%1� � ��� ��j|r "¥§
��§ � §/% �Xj�r �!%
}a � �!# ��j|r����

�



� � ��� §?	 � � � ��� §?	 �Xj�r�¢'&)(+*,�
}�¨ � �v¨ �Xj|r���§

?�@ U
W A�U<^`O¯\*R�\"BW� ��C _FV�R +3O�E®RF\u^PU aA#W�^vO F W[V \"B#G3I���t£bed>j|gXt¤f6bkw<LS���ud�bkw(�
tHJ(L¥r��<ikL

� � � � � � ���Xj�r � � � �
� ��� � � ��
 ��j|r � � � � ��� � � � ���Xj|r � ��� � ��� � � � �	��j|r � ���
$&� � %�� �Xj�r1}x¨ ¨�¨ �  � �Xj�r^$&� ¨>$ � §! ��j|rK¨|¨
�/% �  �� ��j|r^%¥� §/ � ��� �Xj|r>�!%  >� �  U� ��j|r�§! 
$�~ � ��~ ��j|r ��§ #P% � �/# �Xj�r^$�~ "¥§ � }9% �Xj�r^#P%
��" � ��� ��j|r1}a ¨># � "E}��Xj|r���" ~6� � � � �Xj|rK¨>#

·��(g(Ç�m�Lxy�� � � }x¨ %¥� ��§K}  ]$��¹�!% $�~#��"h¨|¨ §! ]#�% ¨># ¨�$� ��Y"£§¹~��

?�@ U
W A�U<^`O¯\*R \"B^� � C _�VXR +>O�EEaA.W[^`O�F#W¯V \"BHG3I"��t¦bkdKj�g(t¤f6bkw(L��©�ud�bkw(��tHJ<L£r��uiqL
� � � � ��� ����j|r ² �&³(�&´6�&µ��%$ � � � � �   �Xj�r�¢'&)(+*,�

f6w<�®tHJ(L1lSf�iel��uiefvtHLS� '|f6ik�<LSd¦fvr�L|°
� ����� � � ����j|r ² �&³(�&´6�&µ��%$ � � ���  

"�� � }�¨ �Xj|r�#P�
¨>� � %¥� �Xj�r �  
��� � �6§ �Xj|r�%��
��� � }  �Xj|r>~!%

� ��� � §?	 � � ��� � §?	 �Xj�r�¢'&)(+* �
¨>� � "�� ��j|r1} �

?�@ U
W A�U<^`O¯\*R�\"BW� ��C _FV�R +3O�E®RF\u^PU aA#W�^vO F W[V \"B#G3I���t£bed>j|gXt¤f6bkw<LS���ud�bkw(�
tHJ(L¥r��<ikL

� � � � � � � �Xj�r � � � �
� �
� � � ��� ��j|r � ��� � � � � � ��� �Xj|r � �
� � ��
 � � ��� ��j|r � � �
 �¨ � $&� ��j|r�¨4� $1§ � ¨|¨ �Xj�r� �¨  $ � ¨>$ ��j|r^$1§
}9" � �!% �Xj�r�¨>� }S� � §! ��j|r1}*" � % �  >� ��j|r¥}��
��� � $�~ ��j|r���� �  � #P% �Xj�r>�|� �? � "¥§ ��j|r �  � � � ��" �Xj�r �|� %�¨ � ¨># �Xj|r � � #®~ � ~�� �Xj�r %�¨

�



·��(g(Ç�m�Lxy�� � � ¨4�.¨��8��� ���  �¨�}*" ��� � � $3§"}�� �  %£¨  U$ � % �? ]#©~
?�@ U
W A�U<^`O¯\*R \"B^� �DC _�VXR +>O�EEaA.W[^`O�F#W¯V \"BHG3I"��t¦bkdKj�g(t¤f6bkw(L��©�ud�bkw(��tHJ<L£r��uiqL

� � � � ��� ����j|r ² �&³(�&´6�&µ��%$ � � � � �   �Xj�r�¢'&)(+*,�
f6w<�®tHJ(L1lSf�iel��uiefvtHLS� '|f6ik�<LSd¦fvr�L|°

� � � � � �
� ��j|r ² �&³(�&´6�&µ��%$ � � � �� 
¨>% � ¨4� ��j|r�§|�
�|� � ¨>� ��j|r^#� 
��~ � ��� ��j|r � �
#�} � ��� ��j|r^$£¨

� � ��� §?	 � � � ��� §?	 �Xj�r�¢'&)(+* �
�`¨ � ¨>% �Xj�r^�|�

?�@ U
W A�U<^`O¯\*R�\"BW� ��C _FV�R +3O�E®RF\u^PU aA#W�^vO F W[V \"B#G3I���t£bed>j|gXt¤f6bkw<LS���ud�bkw(�
tHJ(L¥r��<ikL

� � � � � � ���Xj�r � � � �
� � � � � ��� ��j|r � � � � � � � � � �	�Xj|r � � � � ��� � � ��
 ��j|r � � �
%1§ �  ¦¨ �Xj|r>�`¨ }S§ � $3§ ��j|r�%1§ � $ �  $ �Xj�r3}S§
��� � }9" �Xj�r>��� �/� � }�� �Xj|r��|� ~�" � � % �Xj�r����
��� � ��� ��j|r^��~ $�# � �  �Xj�r>��� ��� � �? ��j|r^$�#
�|� � � � �Xj�r^#�} ��" � %�¨ �Xj�r��|� ¨>$ � #®~�Xj|r���"

·��(g(Ç�m�Lxy�� �_� �v¨ ��� �|~ #�}M%¥§8��� ���#�|�K}S§8�/� $�#��" � $o~/" ���F¨>$

?�@ U
W A�U<^`O¯\*R \"B^� �DC _�VXR +>O�EEaA.W[^`O�F#W¯V \"BHG3I"��t¦bkdKj�g(t¤f6bkw(L��©�ud�bkw(��tHJ<L£r��uiqL
� � � � ��� � ��j|r ² �&³(�&´6�&µ��%$ � � � � �H  �Xj�r�¢'&)(+*,�

f6w<�®tHJ(L1lSf�iel��uiefvtHLS� '|f6ik�<LSd¦fvr�L|°
��� ��� � � ����j|r ² �&³(�&´6�&µ��%$ � � ���  

~|� � �v¨ �Xj|r ��}
}|} � �|� �Xj|r����
}9# � ��~�Xj|r>~!%
�/% � #�}��Xj|r� $

}�§



��� � � §?	 � ��� � � §*	 �Xj�r�¢'&)(+* ���
}a� � ~�� �Xj|r¦��"

?�@ U
W A�U<^`O¯\*R�\"BW� ��C _FV�R +3O�E®RF\u^PU aA#W�^vO F W[V \"B#G3I���t£bed>j|gXt¤f6bkw<LS���ud�bkw(�
tHJ(L¥r��<ikL

� � � � � � ���Xj�r � � � �
��� � � � � �	��j|r ��� � ��� � � � � ���Xj|r ��� � ��� � � � ��� ��j|r ��� �
$&� � %¥§ �Xj�r1}9� %W� � }�§ ��j|r^$�� ¨># � � $ �Xj�r %W�
�6¨ � ��� ��j|r1}|} §�� � ��� �Xj|r��v¨ ~ � � ~�" �Xj|r�§��
¨� � �/� �Xj|r¥}9#  � � $�# ��j|r�¨� ��§ � ��� �Xj�r� �
}*� � ��� �Xj�r �/% � � � ��" �Xj�r1}*� "1� � ¨>$ �Xj�r�� �

·��(g(Ç�m�Lxy�� � § � }9�"}|} }9#-�!%�$��8�6¨ ¨� }*� %W� §��5 U� � � ¨># ~ � �|§Y"¥�
� �o;ED#? G��3=AGH@�;
� R.O[^`O¯U
W¹M©\"AFR.T I ��Lxy � �<�(bqtHbkj|wA�

� ��� � � � ) ` +
	 � ����
����
§�§ §v¨ §|� §�"
§X}c§|� §|� §/#
§|~ §�� §/ §/$
§/� §�� § � §�%

$ %%%
& �Xj|r

�
����
§|§ §6¨ §�� §�"
§(} §�� §�� §�#
§�~ §|� §! §�$
§�� §�� § � §�%

$ %%%
& �

�
����
§�§ §�§ §|§ §|§
§�§ §�§ §|§ §|§
§�§ §�§ §|§ §|§
§�§ §�§ §|§ §|§

$ %%%
&

IKJubkd tHrHf6w<d�{[j|r��¡f`tnbqj|w®f6p(puikbkL�d"f ��j|r�bqw©L�'�Lxr�y�LSw�tHrzy¡j|{AtHJ(L��¡f`tHr�b � ����� fvwu�
� � � ) +V	�s<bÐ� L|� � ��� � ��� � �Xj|r^� � � ) ` +
	È�
M¡\"A.R.T�� I�¸¹y�tHL3·&�<g<d�tHbqt��(tnbqj|wA��

����
§|§ §|§ §|§ §�§
§|§ §|§ §|§ §�§
§|§ §|§ §|§ §�§
§|§ §|§ §|§ §�§

$ %%%
& �

� �� � �

�
����
§�§ §|§ §|§ §|§
§�§ §|§ §|§ §|§
§�§ §|§ §|§ §|§
§�§ §|§ §|§ §|§

$ %%%
&

IKJubkd¹t�rnf6w<d�{¯j|r���fvtnbqj|w�r�LSp<i�f�l�L�L�'�Lxr�y-LSw�tHrzy�j|{*tHJ(L>bkw(p<�(t ����� g&y-t�J<L¦r�LSd��<iqt j�{
t�¿ j¡j|p*Lxrnf`tnbkj�wudx°KI"J<L3«<r�dzt�j|w(L���f6pud>fvwªLxw&tHrzyPtHj�t�J<L�bqr>�3�uiqtHbkp<iebelSfvtHb '�L¥bkw '�LSr�d�L
bkw 9W%-��~ �  ¤� � '�Lxr�y¡LSw&t�r�yh�Èf3g&y&tHLv ¹J
f�'�L¥f�p
j�i�yXw<j|�-b�f�i
r�LSp<r�L�d�LSw�t¤f`tnbkj�w©¿�b�tHJ©tHJ(L

}|}



bkr�r�L��X�ulxbkguiqL£p
j�i�yXw<j|�-b�f�i��.����  � � � X�� � X�� � X���X}6�¹I"J<L��xLSr�j-bed���fvp<p*LS�®t�j
�SLxr�j<�

� O¯RFV&U
]	�"]`UuR!E B�\*]`a U(^`O¯\*R�
��
 LSr�L1bed"tHJ(L1l�f6iel��ui�f`tnbqj|w®{¯j|r"tHJ(L¥LSw�tHrzy �V� ` �� ¤s����3�

�
� ����  n°�

�������������

� �
� �
� �
� �
� �
� 

� �
� �

$�%%%%%%%%%%%%
&
�

�
�����������

}�§�§|§(}�}|}�}
}|}S§|§|§X}|}�}
}|}�}�§|§�§(}�}
}|}�}|}�§�§|§X}
}|}�}|}|}S§|§�§
§(}�}|}|}�}�§�§
§|§X}|}|}�}|}S§

$�%%%%%%%%%%
&

�
�������������

§
§
§
§
§
§
§
§

$�%%%%%%%%%%%%
&
X

�
�������������

}
}
§
§
§
}
}
§

$�%%%%%%%%%%%%
&

���3�
�
� ����   �

�
����
��� �/� ��� ���
��� �/� ��� ���
��� �/� ��� ���
��� �/� ��� ���

$ %%%
&

IKJ<L d�L�l�j|w<� j�p*LxrnfvtHbkj�w f6p(pui�y f ikbkw<L�f6r®tHrnfvwud�{¯j�rH��fvtHbkj�w�{¯r�j|� 9W%-��~ �  ¡t�j
9W%-��~ �  �bkw�L�'|LSr�y1LSw&t�r�y©��g�y�t�Lv  j�{(tHJ<L"��fvt�rHb����.IKJ(LKbkw(p<�Xt¹fvr�L tHJ(L gubqtHd��"� `�=.=�=a` � �
bkw
�
� ���� f6wu�®t�J<L¥j��(t�p<�(t�f6r�L � � `.=�=�= ` � §XsXtHJ<bed�bed tHJ(L1w(Lx¿ � ) ` +�  L�iqL��ELSw�t � ��� �
IKJubkd�bed"tHJ(L¥«<wuf�i�j|�(t�p<�Xt�bkw®tHJ(L£tHrHf6w<d�{[j|r��¡f`tnbqj|w ² �&³(�&´6�&µ �

M¡\"A.R.T�� I¦·�J<bk{�t¤¾Kj`¿1��
����
��� ��� �/� �/�
��� ��� �/� �/�
��� ��� �/� �/�
��� ��� �/� �/�

$�%%%
& ´6º*»6¼|³��<�6½��

�
�`  �
�
����
�/� �/� ��� ���
�/� �/� ��� ���
�/� �/� ��� ���
�/� �/� ��� ���

$�%%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£f6p(puiebqL��NtHj¡tHJ<L�r�j`¿�d�j�{ � ��� s b�t¥d�Jubk{�tnd�g&y&tHLSd�j�{8tHJ(L
r�j�¿�dx�

IKJ<L£r�j�¿�}¥bed"w<j6t¦d�J<bk{�tHL���s�tHJ(L£r�j�¿ ~�bkdKd�Jubk{�tHLS� }�g&y�t�L|s�tHJ(L£r�j`¿ ��d�Jubk{�tHLS�N~
g&y&tHL�d£f6w<�ªt�J<L�r�j`¿ ¨(s �©g�y�tHLSd-�Èf6d£bkd£bqw j��<r£l�f�d�L�j�{>}�~��¡gub�tndn ¤�¥��wªtHJ(LEl�f6d�LEj�{
}��|~1g<bqtHd"bkd¹tHJ<L�dHf��EL�s(f6w<��tHJ<L�lSf�d�L>j�{#~����1gub�tnd j|w<iqy¡lnJuf6w(�|L�d¹t�J<L>r�j`¿ ��s ¨(s�t�J
f`t
f6r�L1d�Jubq{[tHLS�[�-f6wu�®¨-g&y�t�L�d"r�L�d�p
L�l�tHb '|L�iqy|�
M¡\"A.R.T�� I�Å�b �&Ç > j|ik�<�-w�

����
��� ��� ��� �/�
��� ��� ��� �/�
��� ��� ��� �/�
��� ��� ��� �/�

$�%%%
& À »`ÁXÂ���Ãv�|ÄX�F�

�
�   �
�
����
�/� ��� ��� ���
�/� ��� ��� ���
�/� ��� ��� ���
�/� ��� ��� ���

$�%%%
&

}`~



IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£fvp<p<iebkLS�NtHj©t�J<L�lxj|ik�u�Ew<d>j|{ ����� � � L�l�fvw d�LSL�L�f�lHJ
lxj|ik�u�Ewhf6d£f�p
j�iqy�w<j|��bef�i�j�{ 9W%-��~ �  a� �@	Ès�d�j À »`ÁXÂ���Ãv�|ÄX�h�3�uiqtHbkp<iqyPL`f�lHJhl�j�ik�<�Ew
g&y¡t�J<L£lxj|w<dzt¤f6w�t�p
j�i�yXw<j|�-b�f�i &�� �A  � §/� � � Xo§(} � � X�§X} � Xo§�~&s<�EjX�(�<ik�<d � � X }
tHJ(L�bkr�l�j�L � lxbkLxw&tnd�f6r�L1bkwPJ<L��<f��XL�lxbe��f�i�sufvwu�®tHJ(Lxy fvr�L¥bkw�9 %��È~ �  ¤�

M¡\"A.R.T�� I��£L�y � �<�<b�tnbqj|w ��
����
��� �/� �/� ���
��� �/� �/� ���
��� �/� �/� ���
��� �/� �/� ���

$�%%%
& �Xj�r

�
����
#¡� #®~ #� #¡�
   %  >�  �
�v¨ �|~ ��� �6�
%W# %  %E} %W$

$�%%%
& �
�
����
� � � } � � � �
"£� "�" "1� "¥�
}*� }|} } � }��
��$ �|� �|~ ��#

$�%%%
&

IKJubkd�t�rnf6w<d�{¯j|r���fvtnbqj|w�j�wui�yoÆ>j|rzÇ�LS��L�'�Lxr�yoLxw&tHrzyot�J<LP�¡f`tHr�b � � ��� g�y�L�'|LSrzy
LSw�tHr�yNj�{ ���>� ) ` +
	.{[r�j|� tHJ(L���Lxy�d�lnJ(L��(�<ikL�� �����Y� ����� ��j|r������ ) ` +
	��>IKJ<bed�bkd�tHJ(L
«<wuf�iAj�{Ft�J<L¥r�j|�(wu�P¢�s
f6w<�®t�J<L¥puf6r�lSb�f6i '|L�l�t�j|r"tHL�dzt " �@�£bed

" � � � � � "¥�K}9� �/$ � } "�"�}|}���� � �Y"¥�"} � ��~ � � "¥�K}�� ��#
M¡\"A.R.T�� I�¸¹y�tHL3·&�<g<d�tHbqt��(tnbqj|wA��

����
� � � } � � � �
"¥� "�" "1� "£�
}9� }�} } � }`�
�/$ ��� ��~ ��#

$�%%%
& �

� �� � �

�
����
��� $1§ �/$ ���
~/� } � #�¨  >�
�/% � ¨ "�" ~ �
��� }x¨ ��~ #�"

$�%%%
&

IKJubkd¹t�rnf6w<d�{¯j|r���fvtnbqj|w�r�LSp<i�f�l�L�L�'�Lxr�y-LSw�tHrzy�j|{*tHJ(L>bkw(p<�(t ����� g&y-t�J<L¦r�LSd��<iqt j�{
t�¿ j¡j|p*Lxrnf`tnbkj�wudx°KI"J<L3«<r�dzt�j|w(L���f6pud>fvwªLxw&tHrzyPtHj�t�J<L�bqr>�3�uiqtHbkp<iebelSfvtHb '�L¥bkw '�LSr�d�L
bkw 9W%-��~ �  ¤� � '�Lxr�y¡LSw&t�r�yh�Èf3g&y&tHLv ¹J
f�'�L¥f�p
j�i�yXw<j|�-b�f�i
r�LSp<r�L�d�LSw�t¤f`tnbkj�w©¿�b�tHJ©tHJ(L
bkr�r�L��X�ulxbkguiqL£p
j�i�yXw<j|�-b�f�i��.����  � � � X�� � X�� � X���X}6�¹I"J<L��xLSr�j-bed���fvp<p*LS�®t�j
�SLxr�j<�

M¡\"A.R.T�� I � bkw<L�f6r�IFrnfvwud�{¯j�rH��fvtHbkj�w 
 � �
 LSr�L1bed"tHJ(L1l�f6iel��ui�f`tnbqj|w®{¯j|r"tHJ(L¥LSw�tHrzy �V� ` �� ¤s����3�

�
� ����  n°�

�������������

� �
� �
� �
� �
� �
� 

� �
� �

$�%%%%%%%%%%%%
&
�

�
�����������

}�§�§|§(}�}|}�}
}|}S§|§|§X}|}�}
}|}�}�§|§�§(}�}
}|}�}|}�§�§|§X}
}|}�}|}|}S§|§�§
§(}�}|}|}�}�§�§
§|§X}|}|}�}|}S§

$ %%%%%%%%%%
&

�
�������������

§
§
}
}
}
§
}
}

$�%%%%%%%%%%%%
&
X

�
�������������

}
}
§
§
§
}
}
§

$�%%%%%%%%%%%%
&

���3�
�
� ����   �

�
����
#©� "¥� ��� #©�
#P# ¨ �  �� $1�
%¥§ ��~  % �6�
§ � $�$ ¨>% �!$

$ %%%
&

}9�



IKJ<L d�L�l�j|w<� j�p*LxrnfvtHbkj�w f6p(pui�y f ikbkw<L�f6r®tHrnfvwud�{¯j�rH��fvtHbkj�w�{¯r�j|� 9W%-��~ �  ¡t�j
9W%-��~ �  �bkw�L�'|LSr�y1LSw&t�r�y©��g�y�t�Lv  j�{(tHJ<L"��fvt�rHb����.IKJ(LKbkw(p<�Xt¹fvr�L tHJ(L gubqtHd��"� `�=.=�=a` � �
bkw
�
� ���� f6wu�®t�J<L¥j��(t�p<�(t�f6r�L � � `.=�=�= ` � §XsXtHJ<bed�bed tHJ(L1w(Lx¿ � ) ` +�  L�iqL��ELSw�t � ��� �
IKJubkd�bed"tHJ(L¥«<wuf�i�j|�(t�p<�Xt�bkw®tHJ(L£tHrHf6w<d�{[j|r��¡f`tnbqj|w ² �&³(�&´6�&µ �

M¡\"A.R.T�� I¦·�J<bk{�t¤¾Kj`¿1��
����
#©� "¥� ��� #©�
#�# ¨ �  �� $1�
%¥§ ��~  % �6�
§ � $�$ ¨>% �!$

$ %%%
& ´6º*»6¼|³��<�6½F�

�
�   �
�
����
#©� "¥� ��� #®�
¨ �  �� $1� #�#
 U% ��� %1§ �|~
�/$ § � $�$ ¨>%

$ %%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£f6p(puiebqL��NtHj¡tHJ<L�r�j`¿�d�j�{ � ��� s b�t¥d�Jubk{�tnd�g&y&tHLSd�j�{8tHJ(L
r�j�¿�dx�

IKJ<L£r�j�¿�}¥bed"w<j6t¦d�J<bk{�tHL���s�tHJ(L£r�j�¿ ~�bkdKd�Jubk{�tHLS� }�g&y�t�L|s�tHJ(L£r�j`¿ ��d�Jubk{�tHLS�N~
g&y&tHL�d£f6w<�ªt�J<L�r�j`¿ ¨(s �©g�y�tHLSd-�Èf6d£bkd£bqw j��<r£l�f�d�L�j�{>}�~��¡gub�tndn ¤�¥��wªtHJ(LEl�f6d�LEj�{
}��|~1g<bqtHd"bkd¹tHJ<L�dHf��EL�s(f6w<��tHJ<L�lSf�d�L>j�{#~����1gub�tnd j|w<iqy¡lnJuf6w(�|L�d¹t�J<L>r�j`¿ ��s ¨(s�t�J
f`t
f6r�L1d�Jubq{[tHLS�[�-f6wu�®¨-g&y�t�L�d"r�L�d�p
L�l�tHb '|L�iqy|�
M¡\"A.R.T�� I�Å�b �&Ç > j|ik�<�-w�
����
#©� "¥� ��� #©�
¨ �  �� $1� #P#
 U% �6� %¥§ ��~
�!$ § � $�$ ¨�%

$�%%%
& À »`ÁXÂ���Ãv�|ÄX���

�
��  �
�
����
�/# ~�� �X} §�§
%�� �!% �6�  ��
��� "E} ��" "¥�
��"  ^ ~��  £�

$�%%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£fvp<p<iebkLS�NtHj©t�J<L�lxj|ik�u�Ew<d>j|{ ����� � � L�l�fvw d�LSL�L�f�lHJ
lxj|ik�u�Ewhf6d£f�p
j�iqy�w<j|��bef�i�j�{ 9W%-��~ �  a� �@	Ès�d�j À »`ÁXÂ���Ãv�|ÄX�h�3�uiqtHbkp<iqyPL`f�lHJhl�j�ik�<�Ew
g&y¡t�J<L£lxj|w<dzt¤f6w�t�p
j�i�yXw<j|�-b�f�i &�� �A  � §/� � � Xo§(} � � X�§X} � Xo§�~&s<�EjX�(�<ik�<d � � X }
tHJ(L�bkr�l�j�L � lxbkLxw&tnd�f6r�L1bkwPJ<L��<f��XL�lxbe��f�i�sufvwu�®tHJ(Lxy fvr�L¥bkw�9 %��È~ �  ¤�

M¡\"A.R.T�� I��£L�y � �<�<b�tnbqj|w ��
����
��# ~6� �(} §|§
%�� �/% ���  ��
�|� "E} ��" "£�
��"   ~|�  £�

$ %%%
& �Xj|r

�
����
� � �v¨ � $ �|�
�|~ �/# � � �|§
"W% � # "1� � �
§ � %E} §�§ %�$

$ %%%
& �
�
����
~ � ¨>" ~/% ���
�|� ¨�~ $�� ���
%¥� �/"  �� ���
��� � � ~|� � �

$ %%%
&

IKJubkd�t�rnf6w<d�{¯j|r���fvtnbqj|w�j�wui�yoÆ>j|rzÇ�LS��L�'�Lxr�yoLxw&tHrzyot�J<LP�¡f`tHr�b � � ��� g�y�L�'|LSrzy
LSw�tHr�yNj�{ ���>� ) ` +
	.{[r�j|� tHJ(L���Lxy�d�lnJ(L��(�<ikL�� �����Y� ����� ��j|r������ ) ` +
	��>IKJ<bed�bkd�tHJ(L
«<wuf�iAj�{Ft�J<L¥r�j|�(wu�P¢�s
f6w<�®t�J<L¥puf6r�lSb�f6i '|L�l�t�j|r"tHL�dzt " � � bed

" � �_� ~ � ���5%¥� ���F¨4"h¨�~ ��" � � ~!%�$��  ��8~|�#�|�8���Y���8� �
}x¨



M¡\"A.R.T�� I�¸¹y�tHL3·&�<g<d�tHbqt��(tnbqj|wA��
����
~ � ¨>" ~!% �|�
��� ¨�~ $�� �|�
%¥� �/"  �� �|�
��� � � ~|� � �

$�%%%
& �

� �� � �

�
����
}�� �v¨ "1~ %�¨
 >� ��� $ � �6¨
§/�  �} "¥� � �
¨&~ %1§ ¨�# %¥§

$�%%%
&

IKJubkd¹t�rnf6w<d�{¯j|r���fvtnbqj|w�r�LSp<i�f�l�L�L�'�Lxr�y-LSw�tHrzy�j|{*tHJ(L>bkw(p<�(t � ��� g&y-t�J<L¦r�LSd��<iqt j�{
t�¿ j¡j|p*Lxrnf`tnbkj�wudx°KI"J<L3«<r�dzt�j|w(L���f6pud>fvwªLxw&tHrzyPtHj�t�J<L�bqr>�3�uiqtHbkp<iebelSfvtHb '�L¥bkw '�LSr�d�L
bkw 9W%-��~ �  ¤� � '�Lxr�y¡LSw&t�r�yh�Èf3g&y&tHLv ¹J
f�'�L¥f�p
j�i�yXw<j|�-b�f�i
r�LSp<r�L�d�LSw�t¤f`tnbkj�w©¿�b�tHJ©tHJ(L
bkr�r�L��X�ulxbkguiqL£p
j�i�yXw<j|�-b�f�i��.����  � � � X�� � X�� � X���X}6�¹I"J<L��xLSr�j-bed���fvp<p*LS�®t�j
�SLxr�j<�

M¡\"A.R.T�� I � bkw<L�f6r�IFrnfvwud�{¯j�rH��fvtHbkj�w 
 � �
 LSr�L1bed"tHJ(L1l�f6iel��ui�f`tnbqj|w®{¯j|r"tHJ(L¥LSw�tHrzy �V� ` �� ¤s����3�

�
� ����  n°�

�������������

� �
� �
� �
� �
� �
� 

� �
� �

$�%%%%%%%%%%%%
&
�

�
�����������

}�§�§|§(}�}|}�}
}|}S§|§|§X}|}�}
}|}�}�§|§�§(}�}
}|}�}|}�§�§|§X}
}|}�}|}|}S§|§�§
§(}�}|}|}�}�§�§
§|§X}|}|}�}|}S§

$�%%%%%%%%%%
&

�
�������������

§
§
§
§
}
}
}
}

$�%%%%%%%%%%%%
&
X

�
�������������

}
}
§
§
§
}
}
§

$�%%%%%%%%%%%%
&

���3�
�
� ����   �

�
����
%E} ~�� }�� ¨&�
¨># ~/" }�} ��§
¨&~ }�§ #�� ��#
�! �|� �/% ���

$�%%%
&

IKJ<L d�L�l�j|w<� j�p*LxrnfvtHbkj�w f6p(pui�y f ikbkw<L�f6r®tHrnfvwud�{¯j�rH��fvtHbkj�w�{¯r�j|� 9W%-��~ �  ¡t�j
9W%-��~ �  �bkw�L�'|LSr�y1LSw&t�r�y©��g�y�t�Lv  j�{(tHJ<L"��fvt�rHb����.IKJ(LKbkw(p<�Xt¹fvr�L tHJ(L gubqtHd��"� `�=.=�=a` � �
bkw
�
� ���� f6wu�®t�J<L¥j��(t�p<�(t�f6r�L � � `.=�=�= ` � §XsXtHJ<bed�bed tHJ(L1w(Lx¿ � ) ` +�  L�iqL��ELSw�t � ��� �
IKJubkd�bed"tHJ(L¥«<wuf�i�j|�(t�p<�Xt�bkw®tHJ(L£tHrHf6w<d�{[j|r��¡f`tnbqj|w ² �&³(�&´6�&µ �

M¡\"A.R.T�� I¦·�J<bk{�t¤¾Kj`¿1��
����
%-} ~6� }`� ¨��
¨># ~�" }|} �|§
¨�~ }S§ #P� ��#
�/ ��� �/% �|�

$ %%%
& ´6º*»6¼|³��<�6½F�

�
�   �
�
����
%E} ~�� }`� ¨��
~�" }|} �|§ ¨>#
#P� ��# ¨�~ }�§
��� �! �|� ��%

$ %%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£f6p(puiebqL��NtHj¡tHJ<L�r�j`¿�d�j�{ � ��� s b�t¥d�Jubk{�tnd�g&y&tHLSd�j�{8tHJ(L
r�j�¿�dx�

IKJ<L£r�j�¿�}¥bed"w<j6t¦d�J<bk{�tHL���s�tHJ(L£r�j�¿ ~�bkdKd�Jubk{�tHLS� }�g&y�t�L|s�tHJ(L£r�j`¿ ��d�Jubk{�tHLS�N~
g&y&tHL�d£f6w<�ªt�J<L�r�j`¿ ¨(s �©g�y�tHLSd-�Èf6d£bkd£bqw j��<r£l�f�d�L�j�{>}�~��¡gub�tndn ¤�¥��wªtHJ(LEl�f6d�LEj�{

}`�



}��|~1g<bqtHd"bkd¹tHJ<L�dHf��EL�s(f6w<��tHJ<L�lSf�d�L>j�{#~����1gub�tnd j|w<iqy¡lnJuf6w(�|L�d¹t�J<L>r�j`¿ ��s ¨(s�t�J
f`t
f6r�L1d�Jubq{[tHLS�[�-f6wu�®¨-g&y�t�L�d"r�L�d�p
L�l�tHb '|L�iqy|�
M¡\"A.R.T�� I�Å�b �&Ç > j|ik�<�-w�
����
%E} ~�� }`� ¨��
~/" }|} �|§ ¨�#
#P� �/# ¨�~ }�§
�|� �/ �|� ��%

$�%%%
& À »`ÁXÂ���Ãv�|ÄX���

�
��  �
�
����

��� �|� %W ��~
%W$ ~/# #�} #©§
~ �  U" ¨� ���
�|� #©� �/% $&"

$�%%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£fvp<p<iebkLS�NtHj©t�J<L�lxj|ik�u�Ew<d>j|{ ����� � � L�l�fvw d�LSL�L�f�lHJ
lxj|ik�u�Ewhf6d£f�p
j�iqy�w<j|��bef�i�j�{ 9W%-��~ �  a� �@	Ès�d�j À »`ÁXÂ���Ãv�|ÄX�h�3�uiqtHbkp<iqyPL`f�lHJhl�j�ik�<�Ew
g&y¡t�J<L£lxj|w<dzt¤f6w�t�p
j�i�yXw<j|�-b�f�i &�� �A  � §/� � � Xo§(} � � X�§X} � Xo§�~&s<�EjX�(�<ik�<d � � X }
tHJ(L�bkr�l�j�L � lxbkLxw&tnd�f6r�L1bkwPJ<L��<f��XL�lxbe��f�i�sufvwu�®tHJ(Lxy fvr�L¥bkw�9 %��È~ �  ¤�

M¡\"A.R.T�� I��£L�y � �<�<b�tnbqj|w ��
����

��� �|� %  ��~
%W$ ~/# #�} #¡§
~ �  U" ¨� ���
��� #©� �/% $&"

$�%%%
& �Xj�r

�
����
� � #®~ ��" §6¨
%W% "1~ �6� �|�
�`¨ "¥� §�" � %
¨�$ � % � % ¨u}

$�%%%
& �
�
����
#N} � ¨ �|� �6�
§(} $&% �|� � �
�/% ��� ¨&� #¡�
" � ��� ~�§  #

$�%%%
&

IKJubkd�t�rnf6w<d�{¯j|r���fvtnbqj|w�j�wui�yoÆ>j|rzÇ�LS��L�'�Lxr�yoLxw&tHrzyot�J<LP�¡f`tHr�b � � ��� g�y�L�'|LSrzy
LSw�tHr�yNj�{ ���>� ) ` +
	.{[r�j|� tHJ(L���Lxy�d�lnJ(L��(�<ikL�� �����Y� ����� ��j|r������ ) ` +
	��>IKJ<bed�bkd�tHJ(L
«<wuf�iAj�{Ft�J<L¥r�j|�(wu�P¢�s
f6w<�®t�J<L¥puf6r�lSb�f6i '|L�l�t�j|r"tHL�dzt " � � bed

" � ��� #N}�§X}F�/%�" � � ¨ $�% ��� ��� ���8�|�.¨&�8~�§Y�6� � � #¡�  #
M¡\"A.R.T G3I�¸¹y�tHL3·&�<g<d�tHbqt��(tnbqj|wA��

����
#N} � ¨ �|� �6�
§(} $&% �|� � �
�/% ��� ¨&� #¡�
" � ��� ~�§  #

$�%%%
& �

� �� � �

�
����
§�� }|} �v¨ �  
§X} � � � � ��$
}9�  �� %1� $3~
§v¨ ¨>� �! $&�

$�%%%
&

IKJubkd¹t�rnf6w<d�{¯j|r���fvtnbqj|w�r�LSp<i�f�l�L�L�'�Lxr�y-LSw�tHrzy�j|{*tHJ(L>bkw(p<�(t � ��� g&y-t�J<L¦r�LSd��<iqt j�{
t�¿ j¡j|p*Lxrnf`tnbkj�wudx°KI"J<L3«<r�dzt�j|w(L���f6pud>fvwªLxw&tHrzyPtHj�t�J<L�bqr>�3�uiqtHbkp<iebelSfvtHb '�L¥bkw '�LSr�d�L
bkw 9W%-��~ �  ¤� � '�Lxr�y¡LSw&t�r�yh�Èf3g&y&tHLv ¹J
f�'�L¥f�p
j�i�yXw<j|�-b�f�i
r�LSp<r�L�d�LSw�t¤f`tnbkj�w©¿�b�tHJ©tHJ(L
bkr�r�L��X�ulxbkguiqL£p
j�i�yXw<j|�-b�f�i��.����  � � � X�� � X�� � X���X}6�¹I"J<L��xLSr�j-bed���fvp<p*LS�®t�j
�SLxr�j<�

}��



M¡\"A.R.T G3I � bkw<L�f6r�IFrnfvwud�{¯j�rH��fvtHbkj�w 
 � �
 LSr�L1bed"tHJ(L1l�f6iel��ui�f`tnbqj|w®{¯j|r"tHJ(L¥LSw�tHrzy �V� ` �� ¤s����3�

�
� ����  n°�

�������������

� �
� �
� �
� �
� �
� 

� �
� �

$ %%%%%%%%%%%%
&
�

�
�����������

}�§�§|§(}�}|}�}
}|}S§|§|§X}|}�}
}|}�}�§|§�§(}�}
}|}�}|}�§�§|§X}
}|}�}|}|}S§|§�§
§(}�}|}|}�}�§�§
§|§X}|}|}�}|}S§

$ %%%%%%%%%%
&

�
�������������

}
}
}
§
§
}
}
}

$ %%%%%%%%%%%%
&
X

�
�������������

}
}
§
§
§
}
}
§

$ %%%%%%%%%%%%
&

���3�
�
� ����   �

�
����
�/$ ��# �|§ ���
��" #P% ">¨ �6�
"W% ¨># �! %¥�
}9% �|� � � �|�

$ %%%
&

IKJ<L d�L�l�j|w<� j�p*LxrnfvtHbkj�w f6p(pui�y f ikbkw<L�f6r®tHrnfvwud�{¯j�rH��fvtHbkj�w�{¯r�j|� 9W%-��~ �  ¡t�j
9W%-��~ �  �bkw�L�'|LSr�y1LSw&t�r�y©��g�y�t�Lv  j�{(tHJ<L"��fvt�rHb����.IKJ(LKbkw(p<�Xt¹fvr�L tHJ(L gubqtHd��"� `�=.=�=a` � �
bkw
�
� ���� f6wu�®t�J<L¥j��(t�p<�(t�f6r�L � � `.=�=�= ` � §XsXtHJ<bed�bed tHJ(L1w(Lx¿ � ) ` +�  L�iqL��ELSw�t � ��� �
IKJubkd�bed"tHJ(L¥«<wuf�i�j|�(t�p<�Xt�bkw®tHJ(L£tHrHf6w<d�{[j|r��¡f`tnbqj|w ² �&³(�&´6�&µ �

M¡\"A.R.T G3I¦·�J<bk{�t¤¾Kj`¿1��
����
��$ ��# ��§ �|�
��" #�% "�¨ ���
"W% ¨># �! %1�
}a% ��� � � ���

$�%%%
& ´6º*»6¼|³��<�6½F�

�
�`  �
�
����
�/$ �/# �|§ �|�
#P% "�¨ ��� �/"
�! %¥� "W% ¨>#
��� }a% ��� � �

$�%%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£f6p(puiebqL��NtHj¡tHJ<L�r�j`¿�d�j�{ � ��� s b�t¥d�Jubk{�tnd�g&y&tHLSd�j�{8tHJ(L
r�j�¿�dx�

IKJ<L£r�j�¿�}¥bed"w<j6t¦d�J<bk{�tHL���s�tHJ(L£r�j�¿ ~�bkdKd�Jubk{�tHLS� }�g&y�t�L|s�tHJ(L£r�j`¿ ��d�Jubk{�tHLS�N~
g&y&tHL�d£f6w<�ªt�J<L�r�j`¿ ¨(s �©g�y�tHLSd-�Èf6d£bkd£bqw j��<r£l�f�d�L�j�{>}�~��¡gub�tndn ¤�¥��wªtHJ(LEl�f6d�LEj�{
}��|~1g<bqtHd"bkd¹tHJ<L�dHf��EL�s(f6w<��tHJ<L�lSf�d�L>j�{#~����1gub�tnd j|w<iqy¡lnJuf6w(�|L�d¹t�J<L>r�j`¿ ��s ¨(s�t�J
f`t
f6r�L1d�Jubq{[tHLS�[�-f6wu�®¨-g&y�t�L�d"r�L�d�p
L�l�tHb '|L�iqy|�
M¡\"A.R.T G3I�Å�b �&Ç > j|ik�<�-w�
����
��$ ��# ��§ �|�
#�% ">¨ �6� ��"
�? %¥� "W% ¨�#
�|� }a% �|� � �

$�%%%
& À »`ÁXÂ���Ãv�|ÄX���

�
�   �
�
����
"£� � % � � §�$
$1§ §�§ %��  �§
%E} ��% #�� }9"
%¥� ��§ ~/� §�"

$�%%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£fvp<p<iebkLS�NtHj©t�J<L�lxj|ik�u�Ew<d>j|{ ����� � � L�l�fvw d�LSL�L�f�lHJ
lxj|ik�u�Ewhf6d£f�p
j�iqy�w<j|��bef�i�j�{ 9W%-��~ �  a� �@	Ès�d�j À »`ÁXÂ���Ãv�|ÄX�h�3�uiqtHbkp<iqyPL`f�lHJhl�j�ik�<�Ew
g&y¡t�J<L£lxj|w<dzt¤f6w�t�p
j�i�yXw<j|�-b�f�i &�� �A  � §/� � � Xo§(} � � X�§X} � Xo§�~&s<�EjX�(�<ik�<d � � X }
tHJ(L�bkr�l�j�L � lxbkLxw&tnd�f6r�L1bkwPJ<L��<f��XL�lxbe��f�i�sufvwu�®tHJ(Lxy fvr�L¥bkw�9 %��È~ �  ¤�

}*�



M¡\"A.R.T G3I��£L�y � �<�<b�tnbqj|w ��
����
"£� � % � � §�$
$1§ §|§ %��  �§
%E} ��% #�� }*"
%¥� �|§ ~/� §�"

$�%%%
& �Xj|r

�
����

¨>� ��� %¥� %W#
%�� ��� ��" §|�
%�� �/$ �|~ �/#� " §�� � " %W#

$�%%%
& �
�
����
��$ ~! �|~ %��
}*� �|� �/%  £�
§|�  �} $�� �(}
¨� �/� �/% %-}

$�%%%
&

IKJubkd�t�rnf6w<d�{¯j|r���fvtnbqj|w�j�wui�yoÆ>j|rzÇ�LS��L�'�Lxr�yoLxw&tHrzyot�J<LP�¡f`tHr�b � � ���>g�y�L�'|LSrzy
LSw�tHr�yNj�{ ���>� ) ` +
	.{[r�j|� tHJ(L���Lxy�d�lnJ(L��(�<ikL�� �����Y� ����� ��j|r������ ) ` +
	��>IKJ<bed�bkd�tHJ(L
«<wuf�iAj�{Ft�J<L¥r�j|�(wu�P¢�s
f6w<�®t�J<L¥puf6r�lSb�f6i '|L�l�t�j|r"tHL�dzt " �@�£bed

" � � � ��$ }9� §|�.¨� h~! ]�|�5 3}���� �|~#��%�$��#��%�%��5 £�#�(} %E}

M¡\"A.R.T�� I�¸¹y�tHL3·&�<g<d�tHbqt��(tnbqj|wA��
����
�/$ ~! ��~ %W�
}9� ��� ��%  £�
§��  �} $3� �X}
¨� ��� ��% %E}

$�%%%
& �

� �� � �

�
����
� � �|� ��� �6¨
�!% �|� �/ � �
� � �/" §/$ �! 
 � �|§ �/ ~/�

$�%%%
&

IKJubkd¹t�rnf6w<d�{¯j|r���fvtnbqj|w�r�LSp<i�f�l�L�L�'�Lxr�y-LSw�tHrzy�j|{*tHJ(L>bkw(p<�(t ����� g&y-t�J<L¦r�LSd��<iqt j�{
t�¿ j¡j|p*Lxrnf`tnbkj�wudx°KI"J<L3«<r�dzt�j|w(L���f6pud>fvwªLxw&tHrzyPtHj�t�J<L�bqr>�3�uiqtHbkp<iebelSfvtHb '�L¥bkw '�LSr�d�L
bkw 9W%-��~ �  ¤� � '�Lxr�y¡LSw&t�r�yh�Èf3g&y&tHLv ¹J
f�'�L¥f�p
j�i�yXw<j|�-b�f�i
r�LSp<r�L�d�LSw�t¤f`tnbkj�w©¿�b�tHJ©tHJ(L
bkr�r�L��X�ulxbkguiqL£p
j�i�yXw<j|�-b�f�i��.����  � � � X�� � X�� � X���X}6�¹I"J<L��xLSr�j-bed���fvp<p*LS�®t�j
�SLxr�j<�

M¡\"A.R.T�� I � bkw<L�f6r�IFrnfvwud�{¯j�rH��fvtHbkj�w 
 � �
 LSr�L1bed"tHJ(L1l�f6iel��ui�f`tnbqj|w®{¯j|r"tHJ(L¥LSw�tHrzy �V� ` �� ¤s����3�

�
� ����  n°�

�������������

� �
� �
� �
� �
� �
� 

� �
� �

$�%%%%%%%%%%%%
&
�

�
�����������

}�§�§|§(}�}|}�}
}|}S§|§|§X}|}�}
}|}�}�§|§�§(}�}
}|}�}|}�§�§|§X}
}|}�}|}|}S§|§�§
§(}�}|}|}�}�§�§
§|§X}|}|}�}|}S§

$�%%%%%%%%%%
&

�
�������������

}
}
§
§
§
}
§
§

$�%%%%%%%%%%%%
&
X

�
�������������

}
}
§
§
§
}
}
§

$�%%%%%%%%%%%%
&

���3�
�
� ����   �

�
����
}S� $�� ¨&§ §�#
%¥§ �|� # � §��
��% ��~ #¡� �X}
#©� $&" # �  3}

$ %%%
&

IKJ<L d�L�l�j|w<� j�p*LxrnfvtHbkj�w f6p(pui�y f ikbkw<L�f6r®tHrnfvwud�{¯j�rH��fvtHbkj�w�{¯r�j|� 9W%-��~ �  ¡t�j
9W%-��~ �  �bkw�L�'|LSr�y1LSw&t�r�y©��g�y�t�Lv  j�{(tHJ<L"��fvt�rHb����.IKJ(LKbkw(p<�Xt¹fvr�L tHJ(L gubqtHd��"� `�=.=�=a` � �
bkw
�
� ���� f6wu�®t�J<L¥j��(t�p<�(t�f6r�L � � `.=�=�= ` � §XsXtHJ<bed�bed tHJ(L1w(Lx¿ � ) ` +�  L�iqL��ELSw�t � ��� �

}��



IKJubkd�bed"tHJ(L¥«<wuf�i�j|�(t�p<�Xt�bkw®tHJ(L£tHrHf6w<d�{[j|r��¡f`tnbqj|w ² �&³(�&´6�&µ �

M¡\"A.R.T�� I¦·�J<bk{�t¤¾Kj`¿1��
����
}S� $�� ¨&§ §/#
%¥§ �|� # � §��
��% ��~ #¡� �X}
#¡� $&" # �  3}

$�%%%
& ´6º*»6¼|³��<�6½��

�
�   �
�
����
}�� $3� ¨&§ §/#
�|� # � §|� %¥§
#©� �X} ��% ��~
 �} #¡� $&" # �

$�%%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£f6p(puiebqL��NtHj¡tHJ<L�r�j`¿�d�j�{ � ����s b�t¥d�Jubk{�tnd�g&y&tHLSd�j�{8tHJ(L
r�j�¿�dx�

IKJ<L£r�j�¿�}¥bed"w<j6t¦d�J<bk{�tHL���s�tHJ(L£r�j�¿ ~�bkdKd�Jubk{�tHLS� }�g&y�t�L|s�tHJ(L£r�j`¿ ��d�Jubk{�tHLS�N~
g&y&tHL�d£f6w<�ªt�J<L�r�j`¿ ¨(s �©g�y�tHLSd-�Èf6d£bkd£bqw j��<r£l�f�d�L�j�{>}�~��¡gub�tndn ¤�¥��wªtHJ(LEl�f6d�LEj�{
}��|~1g<bqtHd"bkd¹tHJ<L�dHf��EL�s(f6w<��tHJ<L�lSf�d�L>j�{#~����1gub�tnd j|w<iqy¡lnJuf6w(�|L�d¹t�J<L>r�j`¿ ��s ¨(s�t�J
f`t
f6r�L1d�Jubq{[tHLS�[�-f6wu�®¨-g&y�t�L�d"r�L�d�p
L�l�tHb '|L�iqy|�
M¡\"A.R.T�� I�Å�b �&Ç > j|ik�<�-w�
����
}�� $�� ¨�§ §�#
�|� # � §�� %¥§
#¡� �(} ��% ��~
 3} #©� $&" # �

$ %%%
& À »`ÁXÂ���Ãv�|ÄX�F�

�
�   �
�
����
$ � %¥§ §|� %1�
%W% §�� }|} � �
#P$ ¨�� � � $�%
��# #¡� �/ ���

$ %%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£fvp<p<iebkLS�NtHj©t�J<L�lxj|ik�u�Ew<d>j|{ ����� � � L�l�fvw d�LSL�L�f�lHJ
lxj|ik�u�Ewhf6d£f�p
j�iqy�w<j|��bef�i�j�{ 9W%-��~ �  a� �@	Ès�d�j À »`ÁXÂ���Ãv�|ÄX�h�3�uiqtHbkp<iqyPL`f�lHJhl�j�ik�<�Ew
g&y¡t�J<L£lxj|w<dzt¤f6w�t�p
j�i�yXw<j|�-b�f�i &�� �A  � §/� � � Xo§(} � � X�§X} � Xo§�~&s<�EjX�(�<ik�<d � � X }
tHJ(L�bkr�l�j�L � lxbkLxw&tnd�f6r�L1bkwPJ<L��<f��XL�lxbe��f�i�sufvwu�®tHJ(Lxy fvr�L¥bkw�9 %��È~ �  ¤�

M¡\"A.R.T�� I��£L�y � �<�<b�tnbqj|w ��
����
$ � %¥§ §|� %¥�
%W% §|� }|} � �
#P$ ¨&� � � $�%
��# #¡� �/ ���

$ %%%
& �Xj|r

�
����
��"  �� �6§  U#
 ^ ��% %W� %¥�
 U� �/#  % ~|~
$1� $ � �/�   

$ %%%
& �
�
����
#P� �6� ��� �|�
��� ��� $3~ �/#
�!# # � }�� "W#
#©� �|~ ��# #©~

$ %%%
&

IKJubkd�t�rnf6w<d�{¯j|r���fvtnbqj|w�j�wui�yoÆ>j|rzÇ�LS��L�'�Lxr�yoLxw&tHrzyot�J<LP�¡f`tHr�b � � ���>g�y�L�'|LSrzy
LSw�tHr�yNj�{ ���>� ) ` +
	.{[r�j|� tHJ(L���Lxy�d�lnJ(L��(�<ikL�� �����Y� ����� ��j|r������ ) ` +
	��>IKJ<bed�bkd�tHJ(L
«<wuf�iAj�{Ft�J<L¥r�j|�(wu�P¢�s
f6w<�®t�J<L¥puf6r�lSb�f6i '|L�l�t�j|r"tHL�dzt " �@�£bed

" � 
 � #��8��� �!# #®� ��� �|� # � ��~8�6� $3~"}S� ��#��� ��# "W# #©~

}��



M¡\"A.R.T�� I�¸¹y�tHL3·&�<g<d�tHbqt��(tnbqj|wA��
����
#P� ��� ��� ���
��� �|� $�~ ��#
�!# # � }�� "W#
#©� ��~ ��# #®~

$�%%%
& �

� �� � �

�
����
$W �/$ ��$ ~v¨
~v¨ }x¨ #©� §�~
%  #®� �6� %�"
# � ��~ � �  U$

$�%%%
&

IKJubkd¹t�rnf6w<d�{¯j|r���fvtnbqj|w�r�LSp<i�f�l�L�L�'�Lxr�y-LSw�tHrzy�j|{*tHJ(L>bkw(p<�(t � ��� g&y-t�J<L¦r�LSd��<iqt j�{
t�¿ j¡j|p*Lxrnf`tnbkj�wudx°KI"J<L3«<r�dzt�j|w(L���f6pud>fvwªLxw&tHrzyPtHj�t�J<L�bqr>�3�uiqtHbkp<iebelSfvtHb '�L¥bkw '�LSr�d�L
bkw 9W%-��~ �  ¤� � '�Lxr�y¡LSw&t�r�yh�Èf3g&y&tHLv ¹J
f�'�L¥f�p
j�i�yXw<j|�-b�f�i
r�LSp<r�L�d�LSw�t¤f`tnbkj�w©¿�b�tHJ©tHJ(L
bkr�r�L��X�ulxbkguiqL£p
j�i�yXw<j|�-b�f�i��.����  � � � X�� � X�� � X���X}6�¹I"J<L��xLSr�j-bed���fvp<p*LS�®t�j
�SLxr�j<�

M¡\"A.R.T�� I � bkw<L�f6r�IFrnfvwud�{¯j�rH��fvtHbkj�w 
 � �
 LSr�L1bed"tHJ(L1l�f6iel��ui�f`tnbqj|w®{¯j|r"tHJ(L¥LSw�tHrzy �V� ` �� ¤s����3�

�
� ����  n°�

�������������

� �
� �
� �
� �
� �
� 

� �
� �

$�%%%%%%%%%%%%
&
�

�
�����������

}�§�§|§(}�}|}�}
}|}S§|§|§X}|}�}
}|}�}�§|§�§(}�}
}|}�}|}�§�§|§X}
}|}�}|}|}S§|§�§
§(}�}|}|}�}�§�§
§|§X}|}|}�}|}S§

$�%%%%%%%%%%
&

�
�������������

§
}
}
}
§
}
§
}

$�%%%%%%%%%%%%
&
X

�
�������������

}
}
§
§
§
}
}
§

$�%%%%%%%%%%%%
&

���3�
�
� ����   �

�
����
§/$ " � " � %�"
%&" $�$ ��� �/#
%�% � �  # � #
§�� ~/� ~/� � �

$�%%%
&

IKJ<L d�L�l�j|w<� j�p*LxrnfvtHbkj�w f6p(pui�y f ikbkw<L�f6r®tHrnfvwud�{¯j�rH��fvtHbkj�w�{¯r�j|� 9W%-��~ �  ¡t�j
9W%-��~ �  �bkw�L�'|LSr�y1LSw&t�r�y©��g�y�t�Lv  j�{(tHJ<L"��fvt�rHb����.IKJ(LKbkw(p<�Xt¹fvr�L tHJ(L gubqtHd��"� `�=.=�=a` � �
bkw
�
� ���� f6wu�®t�J<L¥j��(t�p<�(t�f6r�L � � `.=�=�= ` � §XsXtHJ<bed�bed tHJ(L1w(Lx¿ � ) ` +�  L�iqL��ELSw�t � ��� �
IKJubkd�bed"tHJ(L¥«<wuf�i�j|�(t�p<�Xt�bkw®tHJ(L£tHrHf6w<d�{[j|r��¡f`tnbqj|w ² �&³(�&´6�&µ �

M¡\"A.R.T�� I¦·�J<bk{�t¤¾Kj`¿1��
����
§�$ " � " � %&"
%�" $�$ �|� �!#
%W% � �  U# � #
§�� ~/� ~�� � �

$ %%%
& ´6º*»6¼|³��<�6½��

�
�   �
�
����
§/$ " � " � %�"
$&$ ��� �!# %�"
 # � # %W% � �� � §/� ~/� ~��

$ %%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£f6p(puiebqL��NtHj¡tHJ<L�r�j`¿�d�j�{ � ��� s b�t¥d�Jubk{�tnd�g&y&tHLSd�j�{8tHJ(L
r�j�¿�dx�

IKJ<L£r�j�¿�}¥bed"w<j6t¦d�J<bk{�tHL���s�tHJ(L£r�j�¿ ~�bkdKd�Jubk{�tHLS� }�g&y�t�L|s�tHJ(L£r�j`¿ ��d�Jubk{�tHLS�N~
g&y&tHL�d£f6w<�ªt�J<L�r�j`¿ ¨(s �©g�y�tHLSd-�Èf6d£bkd£bqw j��<r£l�f�d�L�j�{>}�~��¡gub�tndn ¤�¥��wªtHJ(LEl�f6d�LEj�{

~�§



}��|~1g<bqtHd"bkd¹tHJ<L�dHf��EL�s(f6w<��tHJ<L�lSf�d�L>j�{#~����1gub�tnd j|w<iqy¡lnJuf6w(�|L�d¹t�J<L>r�j`¿ ��s ¨(s�t�J
f`t
f6r�L1d�Jubq{[tHLS�[�-f6wu�®¨-g&y�t�L�d"r�L�d�p
L�l�tHb '|L�iqy|�
M¡\"A.R.T�� I�Å�b �&Ç > j|ik�<�-w�
����
§�$ " � " � %�"
$&$ �|� �/# %�"
 # � # %W% � �� � §�� ~!� ~��

$�%%%
& À »`ÁXÂ���Ãv�|ÄX�F�

�
�`  �
�
����
~/# �|§ � � ��~
��§ ��% ¨&� $1�
�|� ��� }�� §|§
~6§ ���  �~ }x¨

$�%%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£fvp<p<iebkLS�NtHj©t�J<L�lxj|ik�u�Ew<d>j|{ ����� � � L�l�fvw d�LSL�L�f�lHJ
lxj|ik�u�Ewhf6d£f�p
j�iqy�w<j|��bef�i�j�{ 9W%-��~ �  a� �@	Ès�d�j À »`ÁXÂ���Ãv�|ÄX�h�3�uiqtHbkp<iqyPL`f�lHJhl�j�ik�<�Ew
g&y¡t�J<L£lxj|w<dzt¤f6w�t�p
j�i�yXw<j|�-b�f�i &�� �A  � §/� � � Xo§(} � � X�§X} � Xo§�~&s<�EjX�(�<ik�<d � � X }
tHJ(L�bkr�l�j�L � lxbkLxw&tnd�f6r�L1bkwPJ<L��<f��XL�lxbe��f�i�sufvwu�®tHJ(Lxy fvr�L¥bkw�9 %��È~ �  ¤�

M¡\"A.R.T�� I��£L�y � �<�<b�tnbqj|w ��
����
~/# ��§ � � ��~
�|§ ��% ¨&� $1�
��� ��� }�� §|§
~�§ �|�  £~ }x¨

$�%%%
& �Xj�r

�
����
�!$ %��  � §/ 
�|�  >� �|�  U�
§�% �|~ ��# }9%
�!# ��� "�} � �

$�%%%
& �
�
����
�!� ��� }�} ���
 �� �|� }a# ¨ �
�/  £� ~ � }a%
�/# %W� �/� �!%

$�%%%
&

IKJubkd�t�rnf6w<d�{¯j|r���fvtnbqj|w�j�wui�yoÆ>j|rzÇ�LS��L�'�Lxr�yoLxw&tHrzyot�J<LP�¡f`tHr�b � � ��� g�y�L�'|LSrzy
LSw�tHr�yNj�{ ���>� ) ` +
	.{[r�j|� tHJ(L���Lxy�d�lnJ(L��(�<ikL�� �����Y� ����� ��j|r������ ) ` +
	��>IKJ<bed�bkd�tHJ(L
«<wuf�iAj�{Ft�J<L¥r�j|�(wu�P¢�s
f6w<�®t�J<L¥puf6r�lSb�f6i '|L�l�t�j|r"tHL�dzt " � � bed

" � � � �!�  �� �/ h�/#-���#�|�  �� %W�K}�}8}a#�~ � ���8���#¨ � }9%��/%
M¡\"A.R.T��"I�¸¹y�tHL3·&�<g<d�tHbqt��(tnbqj|wA��

����
�/� �/� }|} �|�
 �� ��� }a# ¨ �
�/  £� ~ � }a%
�/# %W� ��� �!%

$�%%%
& �

� �� � �

�
����

�|� ��" � ¨ %�¨
"¥� }x¨ ¨�§ }a�
�X} � � }�� � ~
$&" �6¨ #�� �|~

$�%%%
&

IKJubkd¹t�rnf6w<d�{¯j|r���fvtnbqj|w�r�LSp<i�f�l�L�L�'�Lxr�y-LSw�tHrzy�j|{*tHJ(L>bkw(p<�(t � ��� g&y-t�J<L¦r�LSd��<iqt j�{
t�¿ j¡j|p*Lxrnf`tnbkj�wudx°KI"J<L3«<r�dzt�j|w(L���f6pud>fvwªLxw&tHrzyPtHj�t�J<L�bqr>�3�uiqtHbkp<iebelSfvtHb '�L¥bkw '�LSr�d�L
bkw 9W%-��~ �  ¤� � '�Lxr�y¡LSw&t�r�yh�Èf3g&y&tHLv ¹J
f�'�L¥f�p
j�i�yXw<j|�-b�f�i
r�LSp<r�L�d�LSw�t¤f`tnbkj�w©¿�b�tHJ©tHJ(L
bkr�r�L��X�ulxbkguiqL£p
j�i�yXw<j|�-b�f�i��.����  � � � X�� � X�� � X���X}6�¹I"J<L��xLSr�j-bed���fvp<p*LS�®t�j
�SLxr�j<�

~X}



M¡\"A.R.T��"I � bkw<L�f6r�IFrnfvwud�{¯j�rH��fvtHbkj�w 
 � �
 LSr�L1bed"tHJ(L1l�f6iel��ui�f`tnbqj|w®{¯j|r"tHJ(L¥LSw�tHrzy �V� ` �� ¤s����3�

�
� ����  n°�

�������������

� �
� �
� �
� �
� �
� 

� �
� �

$ %%%%%%%%%%%%
&
�

�
�����������

}�§�§|§(}�}|}�}
}|}S§|§|§X}|}�}
}|}�}�§|§�§(}�}
}|}�}|}�§�§|§X}
}|}�}|}|}S§|§�§
§(}�}|}|}�}�§�§
§|§X}|}|}�}|}S§

$ %%%%%%%%%%
&

�
�������������

§
}
§
§
§
§
§
}

$ %%%%%%%%%%%%
&
X

�
�������������

}
}
§
§
§
}
}
§

$ %%%%%%%%%%%%
&

���3�
�
� ����   �

�
����
��% %3� ��~ ¨��
#P� $�$  ¦¨ � �
§|~ §|� %E} "¥§
¨4" §/# % � #®~

$ %%%
&

IKJ<L d�L�l�j|w<� j�p*LxrnfvtHbkj�w f6p(pui�y f ikbkw<L�f6r®tHrnfvwud�{¯j�rH��fvtHbkj�w�{¯r�j|� 9W%-��~ �  ¡t�j
9W%-��~ �  �bkw�L�'|LSr�y1LSw&t�r�y©��g�y�t�Lv  j�{(tHJ<L"��fvt�rHb����.IKJ(LKbkw(p<�Xt¹fvr�L tHJ(L gubqtHd��"� `�=.=�=a` � �
bkw
�
� ���� f6wu�®t�J<L¥j��(t�p<�(t�f6r�L � � `.=�=�= ` � §XsXtHJ<bed�bed tHJ(L1w(Lx¿ � ) ` +�  L�iqL��ELSw�t � ��� �
IKJubkd�bed"tHJ(L¥«<wuf�i�j|�(t�p<�Xt�bkw®tHJ(L£tHrHf6w<d�{[j|r��¡f`tnbqj|w ² �&³(�&´6�&µ �

M¡\"A.R.T��"I¦·�J<bk{�t¤¾Kj`¿1��
����
�/% %1� �|~ ¨��
#P� $&$  ¦¨ � �
§�~ §�� %E} "¥§
¨>" §/# % � #©~

$�%%%
& ´6º*»6¼|³��<�6½F�

�
�`  �
�
����
�/% %1� ��~ ¨&�
$&$  ¦¨ � � #P�
%E} "¥§ §�~ §��
#©~ ¨4" §�# % �

$�%%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£f6p(puiebqL��NtHj¡tHJ<L�r�j`¿�d�j�{ � ��� s b�t¥d�Jubk{�tnd�g&y&tHLSd�j�{8tHJ(L
r�j�¿�dx�

IKJ<L£r�j�¿�}¥bed"w<j6t¦d�J<bk{�tHL���s�tHJ(L£r�j�¿ ~�bkdKd�Jubk{�tHLS� }�g&y�t�L|s�tHJ(L£r�j`¿ ��d�Jubk{�tHLS�N~
g&y&tHL�d£f6w<�ªt�J<L�r�j`¿ ¨(s �©g�y�tHLSd-�Èf6d£bkd£bqw j��<r£l�f�d�L�j�{>}�~��¡gub�tndn ¤�¥��wªtHJ(LEl�f6d�LEj�{
}��|~1g<bqtHd"bkd¹tHJ<L�dHf��EL�s(f6w<��tHJ<L�lSf�d�L>j�{#~����1gub�tnd j|w<iqy¡lnJuf6w(�|L�d¹t�J<L>r�j`¿ ��s ¨(s�t�J
f`t
f6r�L1d�Jubq{[tHLS�[�-f6wu�®¨-g&y�t�L�d"r�L�d�p
L�l�tHb '|L�iqy|�
M¡\"A.R.T��"I�Å�b �&Ç > j|ik�<�-w�
����
�/% %1� �|~ ¨&�
$�$  �¨ � � #P�
%E} "¥§ §|~ §��
#©~ ¨4" §�# % �

$�%%%
& À »`ÁXÂ���Ãv�|ÄX�F�

�
�   �
�
����
§/% �/ #�$ }S�
�|~ � } %£¨ §��
%1� }a$ ~|~ ��"
~? %1� �|� %��

$�%%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£fvp<p<iebkLS�NtHj©t�J<L�lxj|ik�u�Ew<d>j|{ ����� � � L�l�fvw d�LSL�L�f�lHJ
lxj|ik�u�Ewhf6d£f�p
j�iqy�w<j|��bef�i�j�{ 9W%-��~ �  a� �@	Ès�d�j À »`ÁXÂ���Ãv�|ÄX�h�3�uiqtHbkp<iqyPL`f�lHJhl�j�ik�<�Ew
g&y¡t�J<L£lxj|w<dzt¤f6w�t�p
j�i�yXw<j|�-b�f�i &�� �A  � §/� � � Xo§(} � � X�§X} � Xo§�~&s<�EjX�(�<ik�<d � � X }
tHJ(L�bkr�l�j�L � lxbkLxw&tnd�f6r�L1bkwPJ<L��<f��XL�lxbe��f�i�sufvwu�®tHJ(Lxy fvr�L¥bkw�9 %��È~ �  ¤�

~|~



M¡\"A.R.T��"I��£L�y � �<�<b�tnbqj|w ��
����
§�% �/ #�$ }��
�|~ � } %�¨ §|�
%1� }9$ ~|~ ��"
~? %¥� �|� %��

$�%%%
& �Xj�r

�
����
}x¨ $&� ¨|¨ ¨>$
%¥� �/% §!  ��
��§ $�~ #�% "¥§
}  ��" ¨�# ~6�

$�%%%
& �
�
����
} � �|� �/ ���
� � $�$ %�$  �§
��� %�" %W# ¨4"
�|§ �v¨ � � #�}

$�%%%
&

IKJubkd�t�rnf6w<d�{¯j|r���fvtnbqj|w�j�wui�yoÆ>j|rzÇ�LS��L�'�Lxr�yoLxw&tHrzyot�J<LP�¡f`tHr�b � � ���>g�y�L�'|LSrzy
LSw�tHr�yNj�{ ���>� ) ` +
	.{[r�j|� tHJ(L���Lxy�d�lnJ(L��(�<ikL�� �����Y� ����� ��j|r������ ) ` +
	��>IKJ<bed�bkd�tHJ(L
«<wuf�iAj�{Ft�J<L¥r�j|�(wu�P¢�s
f6w<�®t�J<L¥puf6r�lSb�f6i '|L�l�t�j|r"tHL�dzt " �@�£bed

" � � � } � � � �|� ��§8�|� $&$ %�" �`¨ �/ %W$ %W#-� � �/�5 >§#¨4" #�}
M¡\"A.R.T�� I�¸¹y�tHL3·&�<g<d�tHbqt��(tnbqj|wA��

����
} � �|� �! ���
� � $�$ %W$  �§
��� %�" %W# ¨>"
�|§ �v¨ � � #�}

$�%%%
& �

� �� � �

�
����
"�" ¨4� �/% � %
#P% }a$ ¨<} % �
�/� " # }a �v¨
~�" }�§ §�� §��

$�%%%
&

IKJubkd¹t�rnf6w<d�{¯j|r���fvtnbqj|w�r�LSp<i�f�l�L�L�'�Lxr�y-LSw�tHrzy�j|{*tHJ(L>bkw(p<�(t ����� g&y-t�J<L¦r�LSd��<iqt j�{
t�¿ j¡j|p*Lxrnf`tnbkj�wudx°KI"J<L3«<r�dzt�j|w(L���f6pud>fvwªLxw&tHrzyPtHj�t�J<L�bqr>�3�uiqtHbkp<iebelSfvtHb '�L¥bkw '�LSr�d�L
bkw 9W%-��~ �  ¤� � '�Lxr�y¡LSw&t�r�yh�Èf3g&y&tHLv ¹J
f�'�L¥f�p
j�i�yXw<j|�-b�f�i
r�LSp<r�L�d�LSw�t¤f`tnbkj�w©¿�b�tHJ©tHJ(L
bkr�r�L��X�ulxbkguiqL£p
j�i�yXw<j|�-b�f�i��.����  � � � X�� � X�� � X���X}6�¹I"J<L��xLSr�j-bed���fvp<p*LS�®t�j
�SLxr�j<�

M¡\"A.R.T�� I � bkw<L�f6r�IFrnfvwud�{¯j�rH��fvtHbkj�w 
 � �
 LSr�L1bed"tHJ(L1l�f6iel��ui�f`tnbqj|w®{¯j|r"tHJ(L¥LSw�tHrzy �V� ` �� ¤s����3�

�
� ����  n°�

�������������

� �
� �
� �
� �
� �
� 

� �
� �

$�%%%%%%%%%%%%
&
�

�
�����������

}�§�§|§(}�}|}�}
}|}S§|§|§X}|}�}
}|}�}�§|§�§(}�}
}|}�}|}�§�§|§X}
}|}�}|}|}S§|§�§
§(}�}|}|}�}�§�§
§|§X}|}|}�}|}S§

$�%%%%%%%%%%
&

�
�������������

}
}
}
§
§
§
§
§

$�%%%%%%%%%%%%
&
X

�
�������������

}
}
§
§
§
}
}
§

$�%%%%%%%%%%%%
&

���3�
�
� ����   �

�
����
 U% %¥� � � � �
�!% ~6� � � $1§
��� � § �`¨ ~��
§6¨ �|~ ~�} �/$

$ %%%
&

IKJ<L d�L�l�j|w<� j�p*LxrnfvtHbkj�w f6p(pui�y f ikbkw<L�f6r®tHrnfvwud�{¯j�rH��fvtHbkj�w�{¯r�j|� 9W%-��~ �  ¡t�j
9W%-��~ �  �bkw�L�'|LSr�y1LSw&t�r�y©��g�y�t�Lv  j�{(tHJ<L"��fvt�rHb����.IKJ(LKbkw(p<�Xt¹fvr�L tHJ(L gubqtHd��"� `�=.=�=a` � �
bkw
�
� ���� f6wu�®t�J<L¥j��(t�p<�(t�f6r�L � � `.=�=�= ` � §XsXtHJ<bed�bed tHJ(L1w(Lx¿ � ) ` +�  L�iqL��ELSw�t � ��� �

~/�



IKJubkd�bed"tHJ(L¥«<wuf�i�j|�(t�p<�Xt�bkw®tHJ(L£tHrHf6w<d�{[j|r��¡f`tnbqj|w ² �&³(�&´6�&µ �

M¡\"A.R.T�� I¦·�J<bk{�t¤¾Kj`¿1��
����
 % %¥� � � � �
�/% ~�� � � $1§
��� � § �`¨ ~6�
§6¨ ��~ ~�} �/$

$�%%%
& ´6º*»6¼|³��<�6½��

�
�   �
�
����
 % %¥� � � � �
~6� � � $3§ �/%
�`¨ ~�� ��� � §
��$ §6¨ �|~ ~X}

$�%%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£f6p(puiebqL��NtHj¡tHJ<L�r�j`¿�d�j�{ � ����s b�t¥d�Jubk{�tnd�g&y&tHLSd�j�{8tHJ(L
r�j�¿�dx�

IKJ<L£r�j�¿�}¥bed"w<j6t¦d�J<bk{�tHL���s�tHJ(L£r�j�¿ ~�bkdKd�Jubk{�tHLS� }�g&y�t�L|s�tHJ(L£r�j`¿ ��d�Jubk{�tHLS�N~
g&y&tHL�d£f6w<�ªt�J<L�r�j`¿ ¨(s �©g�y�tHLSd-�Èf6d£bkd£bqw j��<r£l�f�d�L�j�{>}�~��¡gub�tndn ¤�¥��wªtHJ(LEl�f6d�LEj�{
}��|~1g<bqtHd"bkd¹tHJ<L�dHf��EL�s(f6w<��tHJ<L�lSf�d�L>j�{#~����1gub�tnd j|w<iqy¡lnJuf6w(�|L�d¹t�J<L>r�j`¿ ��s ¨(s�t�J
f`t
f6r�L1d�Jubq{[tHLS�[�-f6wu�®¨-g&y�t�L�d"r�L�d�p
L�l�tHb '|L�iqy|�
M¡\"A.R.T�� I�Å�b �&Ç > j|ik�<�-w�
����
 U% %¥� � � � �
~�� � � $1§ �!%
�v¨ ~6� ��� � §
��$ §v¨ �|~ ~X}

$ %%%
& À »`ÁXÂ���Ãv�|ÄX�F�

�
�   �
�
����

��� }`~ ���  ��
��# $ � �!� ¨>%
��# }*" "¥§ ��"
$W �/ � � ��§

$ %%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£fvp<p<iebkLS�NtHj©t�J<L�lxj|ik�u�Ew<d>j|{ ����� � � L�l�fvw d�LSL�L�f�lHJ
lxj|ik�u�Ewhf6d£f�p
j�iqy�w<j|��bef�i�j�{ 9W%-��~ �  a� �@	Ès�d�j À »`ÁXÂ���Ãv�|ÄX�h�3�uiqtHbkp<iqyPL`f�lHJhl�j�ik�<�Ew
g&y¡t�J<L£lxj|w<dzt¤f6w�t�p
j�i�yXw<j|�-b�f�i &�� �A  � §/� � � Xo§(} � � X�§X} � Xo§�~&s<�EjX�(�<ik�<d � � X }
tHJ(L�bkr�l�j�L � lxbkLxw&tnd�f6r�L1bkwPJ<L��<f��XL�lxbe��f�i�sufvwu�®tHJ(Lxy fvr�L¥bkw�9 %��È~ �  ¤�

M¡\"A.R.T�� I��£L�y � �<�<b�tnbqj|w ��
����

��� }`~ ���  ��
��# $ � �!� ¨>%
��# }9" "¥§ ��"
$W �/ � � �|§

$ %%%
& �Xj�r

�
����
¨4�  �¨ $1§  U$
¨>� }*" }�� � %
��� ��� �  �? 
��� � � %�¨ #®~

$ %%%
& �
�
����

}�§ � � � � §|�
�/$ %�� ¨�� %¥§
$� �6� �! ¨&�
#P% �/� ��% � ~

$ %%%
&

IKJubkd�t�rnf6w<d�{¯j|r���fvtnbqj|w�j�wui�yoÆ>j|rzÇ�LS��L�'�Lxr�yoLxw&tHrzyot�J<LP�¡f`tHr�b � � ���>g�y�L�'|LSrzy
LSw�tHr�yNj�{ ���>� ) ` +
	.{[r�j|� tHJ(L���Lxy�d�lnJ(L��(�<ikL�� �����Y� ����� ��j|r������ ) ` +
	��>IKJ<bed�bkd�tHJ(L
«<wuf�iAj�{Ft�J<L¥r�j|�(wu�P¢�s
f6w<�®t�J<L¥puf6r�lSb�f6i '|L�l�t�j|r"tHL�dzt " �@�£bed

" � � � }S§Y�!$ $� #P% � � %�� ��� �/� � �.¨&� �? h��% §|� %¥§#¨&� � ~
~v¨



M¡\"A.R.T�� I�¸¹y�tHL3·&�<g<d�tHbqt��(tnbqj|wA��
����

}�§ � � � � §��
�/$ %�� ¨�� %¥§
$� �6� �! ¨��
#P% �/� ��% � ~

$�%%%
& �

� �� � �

�
����
�v¨ �6� �|� $1�
�(} ��" �(} � �
#�� �6§ #©§ %1�
� � ��" � � }9%

$�%%%
&

IKJubkd¹t�rnf6w<d�{¯j|r���fvtnbqj|w�r�LSp<i�f�l�L�L�'�Lxr�y-LSw�tHrzy�j|{*tHJ(L>bkw(p<�(t � ��� g&y-t�J<L¦r�LSd��<iqt j�{
t�¿ j¡j|p*Lxrnf`tnbkj�wudx°KI"J<L3«<r�dzt�j|w(L���f6pud>fvwªLxw&tHrzyPtHj�t�J<L�bqr>�3�uiqtHbkp<iebelSfvtHb '�L¥bkw '�LSr�d�L
bkw 9W%-��~ �  ¤� � '�Lxr�y¡LSw&t�r�yh�Èf3g&y&tHLv ¹J
f�'�L¥f�p
j�i�yXw<j|�-b�f�i
r�LSp<r�L�d�LSw�t¤f`tnbkj�w©¿�b�tHJ©tHJ(L
bkr�r�L��X�ulxbkguiqL£p
j�i�yXw<j|�-b�f�i��.����  � � � X�� � X�� � X���X}6�¹I"J<L��xLSr�j-bed���fvp<p*LS�®t�j
�SLxr�j<�

M¡\"A.R.T�� I � bkw<L�f6r�IFrnfvwud�{¯j�rH��fvtHbkj�w 
 � �
 LSr�L1bed"tHJ(L1l�f6iel��ui�f`tnbqj|w®{¯j|r"tHJ(L¥LSw�tHrzy �V� ` �� ¤s����3�

�
� ����  n°�

�������������

� �
� �
� �
� �
� �
� 

� �
� �

$�%%%%%%%%%%%%
&
�

�
�����������

}�§�§|§(}�}|}�}
}|}S§|§|§X}|}�}
}|}�}�§|§�§(}�}
}|}�}|}�§�§|§X}
}|}�}|}|}S§|§�§
§(}�}|}|}�}�§�§
§|§X}|}|}�}|}S§

$�%%%%%%%%%%
&

�
�������������

}
}
}
}
}
§
§
§

$�%%%%%%%%%%%%
&
X

�
�������������

}
}
§
§
§
}
}
§

$�%%%%%%%%%%%%
&

���3�
�
� ����   �

�
����
"  ¨>$ #©� �|§
%W� �|� �/$ ��"
��� � � #  �! 
��$ " �  �� ���

$�%%%
&

IKJ<L d�L�l�j|w<� j�p*LxrnfvtHbkj�w f6p(pui�y f ikbkw<L�f6r®tHrnfvwud�{¯j�rH��fvtHbkj�w�{¯r�j|� 9W%-��~ �  ¡t�j
9W%-��~ �  �bkw�L�'|LSr�y1LSw&t�r�y©��g�y�t�Lv  j�{(tHJ<L"��fvt�rHb����.IKJ(LKbkw(p<�Xt¹fvr�L tHJ(L gubqtHd��"� `�=.=�=a` � �
bkw
�
� ���� f6wu�®t�J<L¥j��(t�p<�(t�f6r�L � � `.=�=�= ` � §XsXtHJ<bed�bed tHJ(L1w(Lx¿ � ) ` +�  L�iqL��ELSw�t � ��� �
IKJubkd�bed"tHJ(L¥«<wuf�i�j|�(t�p<�Xt�bkw®tHJ(L£tHrHf6w<d�{[j|r��¡f`tnbqj|w ² �&³(�&´6�&µ �

M¡\"A.R.T�� I¦·�J<bk{�t¤¾Kj`¿1��
����
"  ¨>$ #®� �|§
%W� ��� ��$ ��"
��� � � #  �? 
��$ "W�  �� ���

$ %%%
& ´6º*»6¼|³��<�6½��

�
�   �
�
����
"  ¨>$ #©� �|§
�|� ��$ ��" %W�
#� �? ��� � �
��� ��$ "W�  >�

$ %%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£f6p(puiebqL��NtHj¡tHJ<L�r�j`¿�d�j�{ � ��� s b�t¥d�Jubk{�tnd�g&y&tHLSd�j�{8tHJ(L
r�j�¿�dx�

IKJ<L£r�j�¿�}¥bed"w<j6t¦d�J<bk{�tHL���s�tHJ(L£r�j�¿ ~�bkdKd�Jubk{�tHLS� }�g&y�t�L|s�tHJ(L£r�j`¿ ��d�Jubk{�tHLS�N~
g&y&tHL�d£f6w<�ªt�J<L�r�j`¿ ¨(s �©g�y�tHLSd-�Èf6d£bkd£bqw j��<r£l�f�d�L�j�{>}�~��¡gub�tndn ¤�¥��wªtHJ(LEl�f6d�LEj�{

~|�



}��|~1g<bqtHd"bkd¹tHJ<L�dHf��EL�s(f6w<��tHJ<L�lSf�d�L>j�{#~����1gub�tnd j|w<iqy¡lnJuf6w(�|L�d¹t�J<L>r�j`¿ ��s ¨(s�t�J
f`t
f6r�L1d�Jubq{[tHLS�[�-f6wu�®¨-g&y�t�L�d"r�L�d�p
L�l�tHb '|L�iqy|�
M¡\"A.R.T�� I�Å�b �&Ç > j|ik�<�-w�
����
"U ¨�$ #®� �|§
�|� �/$ ��" %W�
#� �! ��� � �
��� �/$ " �  >�

$�%%%
& À »`ÁXÂ���Ãv�|ÄX���

�
�`  �
�
����
#  $� �! ��§
�6� $�~ ���  �¨
�`¨ ~!# }`~ ���
��� "E} %1~ �/$

$�%%%
&

IKJubkd>t�rnfvwud�{¯j�rH��fvtHbkj|wªbed£fvp<p<iebkLS�NtHj©t�J<L�lxj|ik�u�Ew<d>j|{ ����� � � L�l�fvw d�LSL�L�f�lHJ
lxj|ik�u�Ewhf6d£f�p
j�iqy�w<j|��bef�i�j�{ 9W%-��~ �  a� �@	Ès�d�j À »`ÁXÂ���Ãv�|ÄX�h�3�uiqtHbkp<iqyPL`f�lHJhl�j�ik�<�Ew
g&y¡t�J<L£lxj|w<dzt¤f6w�t�p
j�i�yXw<j|�-b�f�i &�� �A  � §/� � � Xo§(} � � X�§X} � Xo§�~&s<�EjX�(�<ik�<d � � X }
tHJ(L�bkr�l�j�L � lxbkLxw&tnd�f6r�L1bkwPJ<L��<f��XL�lxbe��f�i�sufvwu�®tHJ(Lxy fvr�L¥bkw�9 %��È~ �  ¤�

M¡\"A.R.T�� I��£L�y � �<�<b�tnbqj|w ��
����
#� $W �? �6§
��� $3~ ���  ¦¨
�v¨ ~/# }�~ �/�
�|� "E} %1~ �/$

$ %%%
& �Xj|r

�
����
�v¨ %1§ }�§ � $
�|� ��� ��� ~/"
��~ ��� $�# ���
#N} �|� ��" ¨>$

$ %%%
& �
�
����
��$ }a �/ "W$
"�} ��� }�¨ ���
�|� �! %W% "¥§
¨&�  �� ��$ }S§

$ %%%
&

IKJubkd�t�rnf6w<d�{¯j|r���fvtnbqj|w�j�wui�yoÆ>j|rzÇ�LS��L�'�Lxr�yoLxw&tHrzyot�J<LP�¡f`tHr�b � � ��� g�y�L�'|LSrzy
LSw�tHr�yNj�{ � � � ) ` +
	.{[r�j|� tHJ(L���Lxy�d�lnJ(L��(�<ikL�� � ��� � � ��� ��j|r�� � � ) ` +
	��>IKJ<bed�bkd�tHJ(L
«<wuf�iAj�{Ft�J<L¥r�j|�(wu�P¢�s
f6w<�®t�J<L¥puf6r�lSb�f6i '|L�l�t�j|r"tHL�dzt " �@�£bed

" � � � �/$ "E}����#¨&�"}a ª��� �?  >�8�/ }x¨Y%�% �/$ "W$ �|� "¥§K}S§

� O�R�U*W¹M¡\"A.R.T I¦¸¹y�t�L3·��(gudztnb�tH�(tHbkj�w ��
����
��$ }  �/ "W$
"E} ��� }�¨ �|�
��� �? %W% "¥§
¨��  >� �/$ }�§

$�%%%
& �

� �� � �

�
����
}��  �~ §�~ � �
��� �|� %  ">¨
��� #  }�� �  
�|~ #�� ��% "  

$�%%%
&

� O�R�U*W¹M¡\"A.R.T I�·&Jubq{[t¤¾Kj`¿¥��
����
}S�  �~ §�~ � �
�6� ��� %  ">¨
�/� #� }�� �  
��~ #P� ��% "  

$�%%%
& ´6º*»6¼|³��<�6½��

�
�   �
�
����

}��  £~ §|~ � �
��� %  ">¨ �6�
}�� �  �/� #  
"  �|~ #P� ��%

$�%%%
&

~��



� O�R�U*W¹M¡\"A.R.T I_��Lxy � �<�(bqtHbkj|wA��
����

}��  �~ §�~ � �
��� %  ">¨ ���
}�� �  ��� #� 
"  ��~ #P� ��%

$ %%%
& ��j|r

�
����
}a� $�� %W� ¨>#
}�} �6¨ §�� ~ �
}a# ¨�  � ��§
�/% }*� � � "1�

$ %%%
& �
�
����
§/ ¨u} %E} "¥�
�v¨ �/$ "W� �/�
§ � %¥§ �v¨ $W � � ¨�� �6� �! 

$ %%%
&

"�+ �����S¢���� � � � §! �6¨¡§ � � ��¨<}3�/$ %¥§E¨&��%E}&"W�-�v¨©��� "£�¡�!� $W �! 
��wPt�J<L¥�(L�lxbkp(J<LSrKp<r�jXlxLSd�dSsX¿ L3f6p<p<iqy¡tHJ<L¥bkw '�LSr�d�L£tHrHf6w<d�{[j|r��¡f`tnbqj|wudx�
# �+&�+ �����S¢ ��� � � � §|§-§X}1§�~E§/�-§v¨©§|�E§���§��E§��-§|�-§! § � §�" §�# §/$ §�%

~��


