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



��������������� �"!$#%#'&$($(�) �+*�,.-�/103254�6��87�*�,�*�93-;:1257<,
=�>@?BADCFEHGBAJILK�?NM+OQP.RSMTRHCFUFUVUXW�WZY[I\?^]ZONILKDA_CFE`WbacWZOdKDADCFE`a e1IL>gf
ILh�?NWbacWbOdKgADCFE`ajikP.CX>lGkUXhlf.mnCX>D]oIpUF]ZWbOqC<?NADarE^hDE'CX>D]rCX>Zs�ItOqCuIL>Z?`ETIL>lf
G MvOw?`CyxzGQI\?NM E|{~} M�RHCFUFU�IpUFEBW�E`MvM�CFE`WZacWbOdKgAnCFEBa Wt��Wt?BADMvO�Eq?BO'hgG�?BhgOdM E|{

���|����� �`�p��� �V�����������

���JILacKDUXMr�b�
1

2 3

4

5

a b

d

e c

�c� IL>lf ��� ILO'M��¡ p¢~£ ¢¥¤b¦¨§¨�¡©ªP.E'CX>lG M«?BAgM+OdM�CFE�I¬nC¯®wMQGN?BCXWb>±° �³² �µ´ ² �
?BAzI|?^KgOdM+E`MvOws�M�MQfn]ZM E|�

� ´ ¶
· ´ ¸
¹ ´ º
» ´ ¼
½ ´ ¾

���JILacKDUXM · �
1 2

3 4
1

2

3

4

�¿ IL>lf ��À ItOdM�>gWL?^CFE`WbaÁWbOdKgAnCÂGb{ÄÃ«>bmo¬DC¯®wMvG�?`CXWb>_RÅWZhnUÂfÆ>DWt?^KgOdM+E`MvOws�M
Mvfn]ZM+EµE`CX>gG+M �¿ AzILE�>gWÇs�MvOw?BM��jWt��fnM+]ZOdMvM ¹ PbRTAnCFUXM �À fDW�M+EÈe�?NADM«fDM ]ZO'M+M
E`MQÉ.hDMv>gG+M�W��ÊI�]ZOBItKDA[CFEËCX>bs�ILOqCuIt>b?e$CX>_E`WZOw?BMQf[WbO'fDM+O�i¨hg>lfnMvO
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ÑÆÒVÓÕÔ�Ö�Ô$×ÊÔ�Ø¨ÖËÙÅÚ�RSW�]�OBILKgAnE �c�ÜÛ e�² �+Ý+Þß� iµIt>gf ���ÅÛ e1² �\ÝvÞ�� iÅILOdM
à$ápâ�ãäâ�åçæ¥èDà"é Cy��?BAgM+OdM�C¥I�¬DC¯®wMQGN?`CXWZ>±° �³² �µ´ ² � EBhgGBA[?BAzI|?

ê °¨e$ë�i Ý °¨e$ì�iBíjî Þ � ïäð ê ë Ý ìªí@î Þ �+ñ
Ú^ADM�a@ILKgKnCX>D][°òCFESE�IpCÂfj?BWó¬�MÇIt> à$ápâ�ãäâ�åwæ¥èDà�á+ã ¬�Mk?;RSM+Mv> �c� IL>gf ��� {

=$��°ôCFETI�CFE`WZacWbOdKgAnCFEBa �$OdWba � ?BW�C<?`E`M+Uy�qP³C<?ËCFEHG�IpUFUXMvfõIL>
ö.÷�ø â�ãäâ�åçæ�ègà$ávã {�ÚËADM«EBM�?ËWt�ùIpUFU�ILh³?BWbaÁW�E`KgAnCFEBarESWt�ùIß]�OBILKgA[CFETI
K�MvOdah³?kI\?`CXWZ>_]ZOdWZhDKúeûR�AnCÂGBAÆCFETI�]ZOdWbhgK_hg>gfDMvOµ?BADM±üwG+WbacK�WbE'C<?`CXWb>ÆW
K�MvOdah³?kI\?`CXWZ>nE`ýóWZK�MvOBI\?`CXWb>�ik{�þ³M+MÇGBAzILK³?BMvO^ÿ�$WbOµaÁWbOdM�Wb>ÆK�MvOdah³?kI\?BCXWb>
]ZOdWbhgKnE|{

Ú^ADM�KDOdWZ¬nUXMva Wt� fnMk?BMvOdarCX>DCX>n] Cy�~?"RÅW�]ZOBItKDADE�ILOdM«CFEBWbacWbO'KDADCÂG«CFE^CX>
]ZM+>gMvOBIpU�f³C � G hDU<?|Pl¬Dh³?HacW�Ed?SOdM+E`M\ILO'GBAgM+OdE^¬�M+UFCXM�s�M C<?ËCFE^>gWL?
�����"G+WbacKDUXM�?BMZ{

þ�WbaÁM«E`KÕMvG CuIpU¥G�IpE`M+EËGQIt>o¬�M�E`W�U<s�MQf[CX>ÆK�W�U<mD>gWbarCuILU ?`CXacMZP³E`hlG`AõIpE\�
]ZOBILKgAnEµRHC<?NAoa@I��DCXa�hDa fDM+]ZOdMvM�¬�WZhD>lfnMQf_¬ZmäI�G WZ>nEd?kIL>Z?TIL>gfj?BOdMvM E|{
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�ªMk?���� Û � ºz¸�� e�� � i Ýkºl¸�� e�� � i Ý ñpñLñ Ýkºz¸�� e����Zi���¬ÕM�?BAgMÈfDM ]�OdM+M�E`MQÉ.hDMv>lG M
Wt�ÄI�]ZOBItKDA¥{ÄÃ«>gf_UXM�?������ Û � º � Ýkº � Ý ñpñLñ Ýkº � �¥¬�M«C<?BEHfnM+]ZOdMvM�EBMvÉ.hgMv>gG+M
CX>_E`WZOw?BMQf[WbO'fDM+O�{
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� �!� CFEÅ?NADM«EkILacMT�$WZO^ILUFU ]�OBILKgAnE�?BAJI\?TILOdM�CFE`WbacWZOdKDADCÂG«?BW � {�þ�WlP
� �!� CFE à#"%$ ö åQà ö " ø e$hD>lfDM+OÅCFEBWbacWbOdKgADCFE`ajik{

ÑÆÒVÓÕÔ�Ö�Ô$×ÊÔ�Ø¨ÖËÙ&�VM�?(' ¬�MßIß�¡ILarCFU<moWt�~]�OBILKgAnE|{�Ã«> à�"%$ ö åQà ö " ø Wb>)' CFE
IÇ�$hg>lGN?`CXWZ>+*±R�C<?BAÆfDWba@IpCX>,' E`hlGBAj?BAJI\?�*�e �c� i Û *�e ��� i Cy� �c� CFE
CFE`WbacWZOdKDADCÂG�?NW � � {

=$�-*�e �Á� i/.Û *�e ��� i�RSM�GQIt>ÆG+Wb>gG UXhlfnM �c� It>gf ��� ILOdM�>DWL?^CFEBWbacWbOdKgADCÂG�{
=$�-*�e � � i Û *�e � � i P�RSM«Eq?BCFUFU�>DMvMvf[?BWrGBADMQGBYÁR�ADMk?BAgM+Oµ?NADMkmÆItOdM
CFE`WbacWZOdKDADCÂGb{
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ÑÆÒVÓÕÔ�Ö�Ô$×ÊÔ�Ø¨ÖËÙ&�VM�?(' ¬�MßIß�¡ILarCFU<moWt�~]�OBILKgAnE^Wb>[?BAgM�s�MvOw?BM��[EBM�?«² {
�ªMk?�� �1' 2 ² ´ ê43 Ý � Ý ñpñLñ Ý65 íz{�ÚËADMv>�P.?NADM æ ö å ø à ø à"â�" â87 ²
à�":9 ÷ é<;=9!>�? � CFE

@ Û � @ � 3 � Ý @ � ��� Ý ñLñpñ Ý @ �A5 �B�
R�ADMvOdMC@ �ED � Û ê � î ² �F� e �[Ý �Ji Û D íl{
=$�-*%GHe � i Û �IH @ � 3 � HFÝJH @ � ��� HFÝ ñLñpñ ÝJH @ �A5 � H �ªCFE�It>_CX>Zs�ItOqCuIL>Z?|P.?BAgM+>[RÅM�E�I m
?BAzI|?K� CFE�IL>oCX>Zs�ILOdCuIL>Z?ËCX>gfDhgG CX>D]c�$hg>gG�?`CXWb>¥{

LNMPO £ ¦RQ#SUT
� e �[Ý�V i Û fDM ]ZO'M+MÈWt�¥s.M+Ow?NMN� V CX>o]ZOBILKgA � {

1
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345
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7 8 9W O'fDMvOdMvfoKzItOw?`C<?`CXWb>ÆCX>lfnhlG MQfÆ¬bm+� �

@ Û �YX�Ý ê ¹ Ý » Ý ½ Ý[ZnÝ]\gÝ�^ í Ý ê �Lí Ý[XÕÝ ê · Ý ÿní Ý<X�Ý<X�Ý<X�Ý<X �

* G e � i Û � 3 Ý ÿ Ý � Ý 3 Ý · Ý 3 Ý 3 Ý 3 Ý 3 �
* G e � i�CFETIL>[CX>Zs�ILOqCuIL>Z?Ë�$WZO_' Û �¡ILarCFU<moWt�ÊIpUFUV]ZOBItKDADE^Wb>ä² {
þ�WlP`� CFE�IL>oCX>bs�ILOqCuIt>b?ËCX>lfDhgG CX>n]Á�$hD>lG�?`CXWb>¥{
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G1: G2:

=�>DC<?`CuIpU�KJILOw?`C<?`CXWZ>��
acb\e � � i Û ê � Ý · Ý ñLñpñ Ý � · ídacbpe � � i Û ê ¼�Ý+¾bÝ ñpñLñ Ý[e í
� Eq?SCX>Zs�ILOdCuIL>Z?ËCX>gfDhgG CX>D]Á�$hg>gG�?`CXWb>¥�
� � e �[Ý ��i Û f Wt� >gM CF]ZA.¬ÕWbhDOdES�$WbOÅM�I�G`A fnM+]ZOdMvM

� � e � � Ý �|i Û � 313 � 3&ghghg
3 � � � e � � Ýk¼ i Û � 313 � 3&ghghg�3 �
� � e � � Ý · i Û � � 3 · 3&ghghg
3 � � � e � � Ý+¾ i Û � � 3 · 3&ghghg�3 �
� � e � � Ý ¹ i Û � 313 ¹ 3&ghghg
3 � � � e � � Ý+¶ i Û � 313 ¹ 3&ghghg�3 �
� � e �c� Ý » i Û � 313 ¹ 3&ghghg
3 � � � e ���\Ý�º i Û � 313 ¹ 3&ghghg�3 �
� � e � � Ý ½ i Û � 313 ¹ 3&ghghg
3 � � � e � � Ý+¸ i Û � · 3 � 3&ghghg�3 �
� � e �c� Ý ÿ.i Û � 313 ¹ 3&ghghg
3 � � � e ���QÝ °�i Û � 313 � 3&ghghg�3 �
� � e �c� Ý=Z i Û � · 3 � 3&ghghg
3 � � � e ����Ý8� i Û � 313 � 3&ghghg�3 �
� � e � � Ý�\ i Û � · 3 � 3&ghghg
3 � � � e � � Ý6i i Û � 313 ¹ 3&ghghg�3 �
� � e �c� Ý�^ i Û � 313 � 3&ghghg
3 � � � e ���\Ý
D i Û � 313 ¹ 3&ghghg�3 �
� � e � � Ý � 3 i Û � 313 � 3&ghghg
3 � � � e � � Ýkj i Û � · 3 � 3&ghghg�3 �
� � e � � Ý �b�|i Û � 313 � 3&ghghg
3 � � � e � � Ý<5 i Û � 313 � 3&ghghg�3 �
� � e � � Ý � · i Û � 313 � 3&ghghg
3 � � � e � � Ý[e i Û � 313 � 3&ghghg�3 �

KzILOç?`C<?`CXWb>ÆOdMkxl>DMvacMv>Z?HWt�lambSCX>lfnhlG MQf ¬Zmn� � �
a � e �c� i Û ê � Ý�^gÝ � 3 Ý �b� Ý � · í Ý ê · í Ý ê ¹ Ý » Ý ½ Ý ÿ³í Ý ê ZDÝ�\ í
a � e � � i Û ê ¼¥Ý ° Ýo�¥Ý65¥Ý[e í Ý ê ¾ í Ý ê ¶bÝ�º�Ý6i Ý
D í Ý ê ¸³Ý °Êí
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a � e �c� i Û ê � Ý�^gÝ � 3 Ý �b� Ý � · í Ý ê · í Ý ê ¹ Ý » Ý ½ Ý ÿ³í Ý ê ZDÝ�\ í
a � e � � i Û ê ¼¥Ý ° Ýo�¥Ý65¥Ý[e í Ý ê ¾ í Ý ê ¶bÝ�º�Ý6i Ý
D í Ý ê ¸³Ý °Êí

· >gf[CX>bs�ILOqCuIt>b?�CX>gfDhgG CX>D]c�$hg>gG�?`CXWb>¥�
� � e �[Ý ��i Û f Wt�~?BOqCuIt>n]bUXM+E^CX> � KzIpE`E'CX>D]�?BADO'Wbhn]�A,��{

s � � e �c�+Ý �Ji
� 3
· �
¹ �
» �
½ 3
ÿ 3
Z 3
\ 3
^ 3

� 3 3
�b� 3
� · 3

s � � e ���QÝ �Ji
I 3
¬ �
G �
f �
M 3
� 3
] 3
A 3
C 3
® 3
Y 3
U 3

KzILOç?`C<?`CXWb>ÆOdMkxl>DMvacMv>Z?HWt�la � CX>lfnhlG MQf ¬Zmn� � �

a � e � � i Û ê � Ý�^gÝ � 3 Ý �b� Ý � · í Ý ê · í Ý ê ¹ Ý » í Ý ê ½ Ý ÿ³í Ý ê ZnÝ]\ í
a � e ��� i Û ê ¼¥Ý ° Ýo�¥Ý65¥Ý[e í Ý ê ¾ í Ý ê ¶bÝ�º í Ý ê iÄÝ
D í Ý ê ¸³Ý °Êí

� � IL>lf � � ItOdM�Ed?`CFUFU¥G WZacKzI|?`CX¬nUXMZ{
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��������������� �"!$#%#'&$($(�) �+*�,.-�/103254�6��87�*�,�*�93-;:1257<,
a � e �c� i Û ê � Ý�^gÝ � 3 Ý �b� Ý � · í Ý ê · í Ý ê ¹ Ý » í Ý ê ½ Ý ÿ³í Ý ê ZnÝ]\ í
a � e � � i Û ê ¼¥Ý ° Ýo�¥Ý65¥Ý[e í Ý ê ¾ í Ý ê ¶bÝ�º í Ý ê iÄÝ
D í Ý ê ¸³Ý °Êí

} M�Wb>DU<mo>DMvMvfj?BWrGBADMQGBY[¬nC¯®wMQGN?BCXWb>nEH¬�Mk?;RÅMvMv>[?BAgM«�$WbUFUXWQRHCX>D]cE`Mk?`E|�
ê � Ý�^lÝ � 3 Ý �b� Ý � · í p ê ¼¥Ý ° Ýo�¥Ý65¥Ý[e í

ê · í p ê ¾ í
ê ¹ Ý » í p ê ¶bÝkº í
ê ½ Ý ÿ³í p ê iÄÝ
D í
ê ZDÝ�\ í p ê ¸³Ý °Êí

f W���¬DC¯®wMvG�?`CXWb>DES?BW?BM+Eq?p� ½rq 2 � q 2 ·Fq 2 ·Fq 2 ·Fq Û » 3 {
} C<?BAgWbh³?HKzILOç?`C<?`CXWb>ÆOdMkxl>DMvacMv>Z?|P.RÅM«RÅWbhDUÂf_AJI s�M«?BW?BM+Eq?ß� ·Fq ¬nC¯®wMQG�?`CXWb>DE q
s O ©Jt�ut¤ O ©Jt �wvyx O Q#x�¢¥¤b��u�§¨£ uL¢ z{vR| O QwQ«�¡ L¢¥£ ¢¥¤b¦¨§¨�¡ t£  

f=[]

f=[a] f=[f] f=[g] f=[k] f=[l]

f=[g,b] f=[k,b] f=[l,b]f=[f,b]f=[a,b]

f=[a,b,c] f=[a,b,d]

f=[a,b,c,d] f=[a,b,d]

f=[a,b,c,d,h] f=[a,b,c,d,i]
prune since {4,5} not in E1, but {d,i} in E2

Ì /;ÍX2Î!�ÏJ*�/�9<! �$��)
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� i
¦¨¤�¢¥©FS�|R�¨¤�S+� Ò ×P�_�y�l×ÊÔ$×ÊÔ¡Ø¨Ö-�De1i

a � 3 �:� ² e � � i=� �!� 3 �U� ²äe � � i]� � � �4�
�$WbO�M\ItGBA�� î+� fnW

�$WbO D � 3 ?BW�� � ��fDW
� ILOç?`C<?`CXWb>ma �ED ��CX>Z?BWóE`Mk?`E�a � �ED � Ý a � �ED � Ý ñpñLñ Ý ac�l� �ED �;P

R�ADMvOdMÈë Ý ë%�Vî a�� �ED � ï ð � e�ë�i Û � e�ë%�yi
� ILOç?`C<?`CXWb> ���ED ��CX>Z?BWóE`Mk?`E � � �ED � Ý
� � �ED � Ý ñpñLñ Ý�� �[� ��D �;P

R�ADMvOdMÈì Ý ìF�¥î � � �ED � ïäð � e$ì�i Û � e$ìF�Âi
Cy���!��.Û ��� ?BAgMv>oM��DC<?���e �c� It>gf ��� ILOdM�>DWL?^CFEBWbacWbOdKgADCÂG�i
W O'fnMvO � � �ED � Ý
� � �ED � Ý ñpñLñ Ý�� � � �ED �VEBWß?NAzI\?S�$WbOËIpUFU j

� e$ë�i Û � e$ìJi�R�AgMv>DMks�MvOSë î a � �ED ��IL>gfoì±î � � �ED �
Cy�ÄWbO'fDM+OdCX>n]rCFE^>gWL?HK�WbE'E'CX¬DUXMT?NADMv>oM��DC<?���e$>gWL?^CFE`WbaÁWbOdKgAnCÂG\i

W O'fnMvOµ?BAgM�KJILOw?`C<?BCXWb>nEËE`W?BAJI\?|�
H a �ED � H�Û H��!�ED � H�� H a �ED:� ��� H�Û H�����D�� �]� H �$WZO^ILUFU D

� � � � � � �1�
OdMk?BhgOd> e�� i]�

¦¨¤�¢¥©FS�|R�¨¤�Sm��Ô�ÖP _~<�bØ_¡�ØR��¢�£�Ô#�1¡@e e i
Cy� e�Û �ò?BAgM+>ÆWbh³?BKDh³?�e1°�i]�
j � � �¤e �¥�
�$WbO�M\ItGBAÆì î �!�¦j �~fnW

§©¨ � ª¬« V~¸ �
�$WbO V � 3 ?NW e � ��fDW

Cy�Se ê V�Ý[e í@î Þ e �c� iµIt>gf ê ° �EV � Ý ì í�.î Þ e ��� idi WbO
e ê V�Ý[e í�.î Þ e � � iµIt>gf ê ° �EV � Ý ì í[î Þ e � � idi�?BAgMv> §©¨ � ° ¼�e�b¸ �

Cy� §©¨ ?BADMv>õ° �¤e ��� ì:����Ô�Ö- _~[�bØ{¡ØR��¢�£�Ôw�1¡ e e®� �\i]�
£ O �#v � � �äÒ ×P�R�R�l×ÊÔ$×ÊÔ�Ø Ö-�ne�i]�

�$WZO D � 3 ?NW¯� fnW��$WZOµM\ItG�ë î a �ED �~fnW � � ë®�:� D �
��Ô�Ö- _~<�bØ_¡Ø_��¢�£ùÔw�1¡@e 3 i]�

Ì /;ÍX2Î!�ÏJ*�/�9<! �$�±°
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²Á��� �y³l����	µ´ ²¯¶n�=�b�¸·-¹D�`�º¶.�
ÑÆÒVÓÕÔ�Ö�Ô$×ÊÔ�Ø¨ÖËÙ�Ã é<;\å ø à¤»�é önø ;&¼ ¸ «4ª\e1i��$WbOËIß�¡ILarCFU<m½' Wt��]ZOBILKgAnESCFE�I
�$hD>lGN?BCXWb>_EBhgGBAj?NAzI\?S�$WbO �c� Ýv��� î¾' P.RÅM�AJI s�M

¼ ¸ «1ª\e �Á� i Û ¼ ¸ «1ª|e ��� i ï ð �c� IL>gf ��� ILO'M«CFE`WbaÁWbOdKgAnCÂG

²¯¶n�=���¿·-¹D�`�º¶.�)Àw���¯Á �6¶Â¶.�
} M�RHCFUFU¥G+WbacKgh�?NMÈG+M+Ow?BCyxlG�I\?BM+E^CX>oKÕW�U<mD>DWZarCuIpU ?`CXacM��$WbOÜ?BAgMT�¡ILarCFU<moWt�
ut¤�S`Sz n{�Ã�WZ>nEBMvÉ.hgM+>Z?`U<m�P³]ZONILKDA_CFE`WbacWZOdKDADCFE`a �$WZO¨?BO'M+M+EËGQIt>o¬�M�E`W�U<s.MvfjCX>
K�W�U<mD>gWbarCuIpUÕ?`CXaÁMb{
Ã�UF]�WbOqC<?BAga ?BWrG WZacKDh³?BM G MvOw?`CyxzGQI\?NM ES�$WZOSIÇ?BOdMvMZ�
�Z{Ä�~IL¬�M+U�ILUFU s�M+Oç?`CÂG M+EÅRHC<?NA_Eq?NOqCX>n] 3 �Z{
· {�} ADCFUXM�?BADMvOdMßILOdM�acWZOdM�?BAJIL> · s�MvOw?`CÂG+M+E^CX> � �

�$WbO�M�I�G`AÆ>DWZ>Å��UXM�Ip��?�ëôW�� � fnW
· {X�Z{Æ�VM�? � ¬ÕMT?BAgM�EBM�?ËWt��UuIL¬�M+UFEHW��¥?BAgM«UXM\I s�M+E«I�fL®dItG+Mv>b?Å?BWóë IL>lf

?BAgM�UuIt¬�M+U�Wt��ë±RHC<?BAoCX>nC<?BCuIpU 3 IL>lf ?BOBILCFUFCX>n]õ�ÈfDM+UXM�?BMQf_�$OdWba ë-�
· { · {ÆÇSM+KDUuItG+M«?NADM�UuIL¬�M+U�Wt� ëõRHC<?NAj?BAgM�G+Wb>gG�I\?BMv>JI\?`CXWb> Wt�~?BADM�UuIL¬�M+UFE

CX> � P�EBWbOw?BMQf@CX>oCX>lG+OdM�ILE'CX>D]cUXMN�DCÂG+W�]ZONILKDADCÂG WbO'fDM+O�P�R�C<?BAäI 3
KgOdMvK�Mv>gfDMvf±IL>lfÆI[� ILKgK�Mv>gfDMvf�{

· { ¹ {ÆÇSM+aÁWQs�MßIpUFUªUXM�I+s�M E«ItfL®dI�G Mv>Z?S?BWóë�{
¹ {Ê=$�¥?BAgM+OdM�CFEËWb>DU<moWb>DMTs�M+Oç?BM E^ëôUXM ��?|PnOdMvK�WbOw?Ëë-È EÅUuIL¬ÕM U�ILE�?BADM

G+M+Ow?BCyxlG�I\?BMZ{
» {Ê=$�¥?BAgM+OdMßILOdM · s.M+Ow?BCÂG M+E^ë IL>gf_ì_UXM ��?|PDG WZ>gG�I\?BMv>zI|?BM�ë IL>lf_ì_CX>

CX>lG OdM\IpE`CX>n]cUXM��DCÂG+W�]ZOBILKgADCÂGÈWZO'fnMvOQPgIL>lf[OdMvK�WbOç?SC<?«ILE�?BADMÈG MvOw?`CyxzGQI\?NMb{
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ÉSMvOdMZP³E`MvM«E'UFCÂfDM+ESRHC<?BA±���JILacKDUXM E Z { · P Z { ¹ P Z { » P Z { ½ �$OdWba ?BADM«?BM��³?B¬�W�WbY {
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²¯¶n�=���¸·y¹D�Ê�h¶.�)Àw���d´�¶F	Ä¶n�|�Ë{´~�|�����Ä�

�ªMk? � Û e1² ÝvÞ i {PÃÅWb>nE`CÂfnMvOHIpUFU�KÕM+Oda�h�? I\?`CXWb>DEÍÌ �³² ´ ² {
��ItGBA+Î fnMk?BMvOdarCX>gM ETIt> Itft®dItG Mv>lG�a@I\?NOqC3�¥�

ÏÑÐ �EV�Ý �Ò� Û � Ý Cy� ê Ì�e V i Ý Ì�e���i�î Þ
3 Ý WL?BAgMvOwRHCFE`M ñ

���JILacKDUXMb� � Û e1² Û ê � Ý · Ý ¹ í Ý+Þ Û êDê � Ý · í Ý ê � Ý ¹ íDí.i ñ

Ì � ÏÑÐ � � V � Ð Ì � ÏÑÐ � � V � Ð
� � Ý · Ý ¹ �

� � �
� � 3
� � �

�b� 3 � � Ý ¹ Ý · �
� � �
� � 3
� � �

�b� 3

� · Ý � Ý ¹ �
� � 3
� � �
� � �

� 3 � � · Ý ¹ Ý ���
� 3 �
� � �
� � �

3 �b�

� ¹ Ý � Ý · �
� � 3
� � �
� � �

� 3 � � ¹ Ý · Ý ���
� 3 �
� � �
� � �

3 �b�

} M�G+WbhnUÂf fDMkxl>DM«?BADM G MvOw?`CyxzGQI|?BMT?BWó¬ÕM
¼ ¸ «1ª\e � i Û � D � ê � V � Ð e � iS�JÌ î � ìr� e1²jiBí ñ
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¼ ¸ «1ª\e � i�CFE�f³C � G hDU<?Ë?BWrG+WbacKgh�?NMb{ ¼ ¸ «4ª\e � i¨AJIpE�IpE^a@IL>Zm[UXM�I�f³CX>D] 3 È E
IpESK�W�E`E'CX¬DUXMb{¨þ³WlP 5 CFETILE�UuItOq]ZMÇILE^K�W�E`E'CX¬DUXMbP.R�AgMvOdM 5 CFES?BADM�>�hga¬ÕM+OËWt�
IpUFUÓ�ÕÔQMvOdWÁG+W�UXhDaÁ>nETIt¬�WQs.M�?BAgMÈfnCuIp]ZWb>JIpU¡{�þ³WlP.s�MvOw?`CÂG+M E ê � Ý · Ý ñLñLñ Ý65 í
�$WbOda I�ajI��DCXahga CX>gfDM+KÕM+>lfDM+>Z?«E`Mk?SCX> � e$WbOÅMvÉ.hDC<s�IpUXM+>Z?`U<mõI
a@I��DCXahga GkUFCÂÉ.hgMÈCX>[?BAgM�G+WbacKDUXM+aÁM+>Z?H]ZONILKDA � ik{

þ�WlPnG+WbacKgh�?BCX>n] ¼ ¸ «4ª\e � i�IpEËfDM xg>gMvfo¬�M �$WbOdM«CFE��K���;AzItO'fV{
ÉSW�RÅMks�MvOQP³C<?^CFEË¬�M+UFCXM�s.Mvf_?BAJI\?HfnMk?BMvOdarCX>DCX>n] Cy� �Á�×Ö ��� e �c� CFEBWbacWbO'KDA
?BW ��� i¨CFEË>gWL?��K���;G+WbacKDUXM�?NMb{

þ�WlP�C<?ËCFE^KÕW�E'E`CX¬nUXM�?BAJI\?Å?BADMßILKgKDOdW.ItGBAoWt� G WbaÁKDh³?`CX>D] ¼ ¸ «1ª|e � iù?BW�E`W�U<s�M
?BADM�]ZOBILKgA_CFEBWbacWbOdKgADCFE`a KDO'Wb¬nUXMva CFE^acWZOdM�RÅWZOdYr?NAzIL>o>DMQG M+E'EkILOwm�{
þ�WlP�CX>DEq?BM\Itf�P.RÅM�R�CFUFU~fnM xg>gMT?NADM G MvOw?`CyxzGQI\?NMÇIpEÅ�$W�UFUXW�RHE\�

¼ ¸ «4ª\e � i Û � D � ê � V � Ð e � i^��Ì î Î�ØÊí Ý
R�ADMvOdMCÎ Ø CFETI�EBM�?ËWt� K�MvOdah³?kI\?BCXWb>nEËfDMk?BM+O'arCX>DMQf ¬Zm ?BAgM�Ed?BOdhlGN?NhDOdM�Wt�
� ¬gh³?^>gWL?H¬Zm IL>Zm[KJILOw?`CÂG+hDUuILO^WbO'fDMvOqCX>n]cW��ù² {
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Ù ���º¹n�6¶��º¶ �®	-Ú ¶ÂÛµ³ù�¿�b�ÝÜyËÞ¶�� � �=���¿���û��	Ä�

ß�SÊz{v¨��u���¢Uv¨ Òà
Ã KJILOw?`C<?`CXWZ>�@ CFETIá|¨�� t©D¤�SÊuºS ¦ O ¤hu���ut��¢:v Cy� H @ �âj � H.Û �T�$WbOSILUFU j P
3 � j+� 5 {
= ?^CFE�Iã�Rv¨��uÆ¦ O ¤�ut��u���¢Uv Cy� H @ H�Û �Z{

�ªMk? � Û e1² ÝvÞ i ¬ÕMÇI�]ZOBILKgA IL>lfä� Ø e V i Û ê ë î ² � ê V�Ý ëÄí@î Þ íl{
Ã KJILOw?`C<?`CXWZ>�@ CFETIL>,S�åµ�¨��u Oæ Q#S ¦ O ¤hu���ut��¢:v RHC<?NAoOdM+E`KÕMvG�?Å?BW?BADM
]ZOBILKgA � Cy���$WbOSILUFU D IL>lf j

H � Ø e V i�ç @ �âj � H.Û H � Ø e��Jilç @ �âj � H
�$WbOSILUFU V�Ý � î @ �ED �"{
è C<s.M+>ä@ IL>_WbO'fDMvOdMvfjMQÉ.hDC<?kIL¬DUXM�KJILOw?`C<?`CXWZ>jRHC<?BA 5 KzILOç?`E\PZRÅM�G�IL>ofDMkxl>DM
é ê�?BWó¬�MßI 5 2 5 ajI\?BOqC3�jR�AgM+OdM

é ê ��DkÝëj � Û H � e � e��Jilç @ �âj � H R�AgMvOdMN� î @ �ED �"{
þ.CX>lG Mì@ CFEHMvÉ.hDC<?kIL¬DUXMßIt>bmoGBADWbCÂG MÇWt�l�oKgOdW³fnhlG+M E�?BAgM�EkILacM�O'M EBhnU<?|{

Ã�UFEBWcfnM xg>gMí� V � e�@@i Û E`MQÉ.hDMv>lG MÈWt� 5 e 5 � �\i¬î · M+UXM+acMv>Z?`ETIL¬ÕWQs�M
f³CuIp]�Wb>zILU�RTOqC<?d?BMv>ÆG+W�UXhgac>Æ¬ZmoG WbUXhDac>¥{
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���JILacKDUXMb�

0 1

2

3

45

6

7

@ Û � ê�3 í Ý ê · Ý » í Ý ê ½ Ý ÿní Ý ê Z í Ý ê � Ý ¹ íº�JCFE�IL>oMQÉ.hDC<?kIL¬DUXMÈKJILOw?`C<?BCXWb>[R�C<?BA
OdM EBK�MQGN?Å?BW?BAgM�]�OBILKgA IL¬�W�s�MZ{

é ê Û

ïðððððððððððð
ñ

3 3 3 � ·
3 3 � 3 ·
3 � � � 3
� 3 · 3 3
� · 3 3 3

ò¦óóóóóóóóóóóó
ô

IL>gfä� V � eÕ@ji Û � 3 Ý 3 Ý � Ý � Ý 3 Ý � Ý · Ý ¹ Ý 3 Ý 3 �;{
=$�-@ CFE�Iã|¨�¡ t©n¤�SÊuhS_KzItOw?`C<?`CXWb>[?BAgM+>�@ G+WbOdOdM+E`KÕWb>lf³Eµ?BWÁIK�MvOdah³?kI\?BCXWb>
Ì �F@ ��D � Û ê Ì �ED �¡ízP�CX>_R�ADCÂG`AäG�IpE`M

� V � e�@@i Û � V � Ð e � i Ý
ItfL®whDEq?BCX>n]óE`W?BAJI\?�� V � eÕ@ji¨CFE^CX>Z?BMvOdKDO'M�?BMQfõIpE�?BAgM«E`MQÉ.hDMv>lG M Wt��¬DC<?`EËW��
I�¬DCX>JILOwmo>.hDa�¬�MvOQ{
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õ � �=�b�¸��� ��	 ö÷¶�·R	Ä¶n� ¶F	%�
ß�SÊz{v¨��u���¢Uv&àµÃ«>oWbO`fnMvOdMQf_KJILOw?`C<?`CXWZ>�@ CFETI å];�»�"�;\ãä;�" ø Wt�~?BAgM
WbO'fDM+OdMQf_KJILOw?BC<?`CXWb> Ï Cy�
�Z{�Mks�M+Oçm[¬DUXW³GBYc@ �ED ��Wt�P@ CFEHG+Wb>Z?kIpCX>gMvfoCX>oEBWbacM«¬DUXW³GBY Ï �¦j �~Wt� Ï �DIt>gf
· {~Cy� V î Ï �ED`� � IL>lf½� î Ï �âj�� �ªRHC<?BA D'�&� j�� P�?BAgMv> V î @ �EDç� ��IL>lf
�õî @ �¦j � �ªRHC<?BA D � � j � {

Ú^ADMÈfnM xg>DC<?`CXWb>ä¬JIpE'CÂG�IpUFU<moE�I+mnEµ?BAzI|?K@ ahDEq?ËOdM xg>gM Ï IL>lf_KgOdM EBM+Oçs�M«C<?`E
WbO'fDM+OQ{
���JILacKDUXMb�
Ï Û � ê�3 Ý ¹ í Ý ê � Ý · Ý » Ý ½ Ý ÿníº�
@ Û � ê�3 Ý ¹ í Ý ê � Ý ½ Ý ÿ³í Ý ê · Ý » íh��CFETIOdMkxl>DMvacMv>Z?HWt� Ï P
¬Dh³?�@ � Û � ê � Ý ½ Ý ÿ³í Ý ê · Ý » í Ý ê�3 Ý ¹ íº��CFEË>gWL?TIOdMkxl>DMvacMv>Z?HWt� Ï ¬ÕMvG�ILhDE`M
¬nUXW³GBY.E�ILOdM�Wbh�?HW���WbO'fDMvOµRHC<?BAoO'M EBK�MQGN?Å?BW Ï {
�ªMk? Ï ¬ÕMÇIL>_WZO'fnMvOdMQf_KJILOw?`C<?BCXWb>õIt>gf½ø ¬�M IL>Zm_¬nUXW³GBYjWt� Ï {RùHM xg>gMÇI
�$hD>lGN?BCXWb>+�÷úô�n² ´ ê43 Ý � Ý ñpñLñ Ý �û� �Líz�

� ú e���i Û H � Ø e��Jilç�ø H
Ú^AnCFEÅ�$hg>lGN?`CXWZ> G�IL>o¬ÕM�hDE`MQf@?BWóOdM xg>gM Ï {
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�Z{Äþ³M�?�@ MQÉ.hJIpU ?BW Ï {
· {Ä�VM�?�ü ¬ÕM I�UFCFEq?TG+Wb>Z?kIpCX>DCX>n]r?BADMÈ¬nUXW³GBY.E^Wt�-@ä{
¹ {�} ADCFUXM eÞü .Û X iÜfDW
» { OdMvacWQs�MßI¬nUXW³GBY)ø �$OdWba ?BAgM�UFCFEq?Íü
½ { �$WbOÅM�I�G`AÆ¬nUXW³GBYm@ �ED ��W��P@ fnW
ÿl{ �$WbOµM\ItGBA i P.EBM�?�ý �þi � Û ê �±î @ ��D �Ä�Ò� ú e��Ji Û i í
Z { Cy�¥?BAgMvOdM�CFEËaÁWbOdM�?BAJIL>_Kg>gMÈ>gWb>Â��MvacK³?;m_¬nUXW³GBY@CX>�ý ?BAgMv>
\ { OdMvKDUuItG Mì@ �ED � R�C<?BAoAgM�>gWb>Â��MvacK³?;m_¬nUÂG+WbY.E^CX>�ý

CX>oWZO'fnMvOÅWt�~?BADM�CX>gfDM�� i P iõÛ 3 Ý � Ý ñpñLñ Ý �û� �b{
^ { Itfgf@?NADM�>gWb>Â��MvacK³?;mo¬DUXW³G`Y.EËCX>+ý ?BW?BAgM�Mv>gfoWt�¥?NADM«UFCFEd?&ü
�SWt?BM E|�~CX>jEd?BM+K ½ RSMTCF]Z>gWbOdMT¬nUXW³GBY.EÅWt��ü Cy�V?BAgMT¬nUXW³GBYcAJIpEËIpUXOdM\Itf.mj¬�MvM+>
KzILOç?`C<?`CXWb>gMvfoCX>+@ä{
Ú^ADM�KDOdW³G+MQfnhgOdM�RHCFUFU�KDO'W³fnhlG MßIL>oMQÉ.hDC<?kIL¬DUXMÈKJILOw?`C<?BCXWb>�{
Ú^ADM�WbO'fDM+OqCX>D]jI\?SEq?NM+K \ CFEËGBAgW�E`Mv>ÆCX>oWbO'fDMvO ?NW�ajILYbMC� V � eÕ@ji
E`a@IpUFUXMvOQ{
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þ.UFCÂfDM«R�C<?BAäI�G+WbKZm[W���ÃTUF]ZWbOç?`CXADa Z { ½ KzIp]�M ·b½ ÿl{
þ.UFCÂfDM«R�C<?BAÆG+WbKZmoWt��M��JILacKDUXM Z { \ KJIp]ZM+E ·b½ \ � · ÿl�b{
ÉHIt>gf�R�OqC<?d?NM+>oE'UFCÂfDM E^RHC<?BAoM��gKDUuIL>zI|?`CXWb> Wt�¥?NADM�O'M Ed?^W��¥?BAgM�GBAJILK�?NM+OQ{
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