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RSTUVW X Y Z[\] ^_` aXbV`^cdVb ecbb_`fdg^Uh iDjKDJ kjD l m2EE kno pqrstuvwsr xvr rytzw{u| jE} lm .H . ~I � DmDL �IEm+IG� mD+ +D�2}j,J2�DJ � �KD�+2 Kj�} DE DjJDJ ��Ij�2�DJ}DJ �IEm+IG� jJ kno .
RSTUVW X � Z�aS��^XaSdUh

•
/jD �+2KD J2GH mD+ K+��}DJ o2JmDE��GHD jJ mD+ 1,Jmj2��/2}DJ�2J��2I}D}
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iIE�}~�jGH E,�� m2~I mD+ o2JmDE�¥,mD 2IEKDKD�DJ ¦D+mDJ . 02+IL jE} mjD -, �KDJmD kno��J-+2KD-DH�D+H2-}§ ¨D�DJ kjD DjJD DJ}EF+DGHDJm �,++jKjD+}D kno��J-+2KD 2J .
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• ¬J mD+ ­,+�DEIJK ¦I+mD -®+ � DmDE o2Jm mjD CD����D+IJKE~2H� mD+ K+��}DJ k}2m} D+L j}}D�} . ¨D�DJkjD DjJD �J-+2KD 2J l mjD ~IE�}~�jGH 2IGH mDJ ¯2LDJ mjDED+ k}2m} 2IEKj�} .
RSTUVW X ° Z± XdUXdc� XaV`^cdXdh kDjDJ

R(X̄), S(X̄)
kGHDL 2}2 IJm

Ȳ ⊆ X̄
. iDjKDJ kjD ,mD+¦ jmD+�DKDJ kjD ²

Vh
π[Ȳ ](R ∪ S) = π[Ȳ ](R) ∪ π[Ȳ ](S)W h
π[Ȳ ](R ∩ S) = π[Ȳ ](R) ∩ π[Ȳ ](S)³h ´-2��E �J-+2KD,F}jL jD+IJK IJm jJ}D+JD �IE¦D+}IJK jJ mD+ ­,+�DEIJK �D+Dj}E �DEF+, GHDJ ¦I+mDJµ ²¦ jD ¦D+mDJ mjD � D¦Dj�jKDJ �IEm+®G�D 2L D¶ ~jDJ}DE}DJ 2IEKD¦D+}D}§

RSTUVW X · Z± cdg^Vb Z[\]hh ¨DKD�DJ EDj -,�KDJmDE /2}DJ�2J�EGHDL2 ´�IE~IK 2IE 1,Jmj2�µ
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�,+LI�jD+DJ kjD mjD -,�KDJmDJ �J-+2KDJ jJ kno ²´jJ mDJ ÆDj�2I-K2� DJ 2µ � Dµ �+2IGHDJ �D+EGH jDmDJD �+}DJ �,J 1 j}K�jDmEGH2-}DJ JjGH} �D+®G�EjGH}jK}¦D+mDJ Çµ
2µ ¨D�DJ kjD �,J � DmD+ È+K2JjE2}j,J mjD kILLD mD+ É jJ¦,HJD+ 2��D+ 1 j}K�jDmE��JmD+ 2�E}DjKDJmKD,+mJD} 2J .
� µ 0D�GHD o�JmD+ EjJm 1 j}K�jDm jJ LDH+ 2�E ÊQ È+K2JjE2}j,JDJ§
Gµ 0D�GHD o�JmD+ L j} DjJD+ ���GHD �,J LDH+ 2�E ËQQQQQ �L

2
EjJm 1 j}K�jDm jJ LDH+ 2�E ÊQ È+K2�JjE2}j,JDJ§



mµ 0D�GHD o�JmD+ EjJm jJ L jJmDE}DJE DjJD+ È+K2JjE2}j,J 1 j}K�jDm l jJ mD+ 2IGH /DI}EGH�2Jm ´�/ �µ1 j}K�jDm jE}§
Dµ 0D�GHD o�JmD+ EjJm jJ L jJmDE}DJE mDJ È+K2JjE2}j,JDJ 1 j}K�jDm l jJ mDJDJ 2IGH �Jm,++2 ´��¯/ �µ1 j}K�jDm jE}§
- µ iDjKDJ kjD l m2EE DE jJ mD+ /2}DJ�2J� �DjJD È+K2JjE2}j,J Kj�} l jJ mD+ 2��D o�JmD+ 1 j}K�jDm EjJm Ç
/ jDED �J-+2KDJ ��JJDJ L j} mD+ 0D��kGHJj}}E}D��D ~I+ 1,Jmj2��/C KD}DE}D} ¦D+mDJ ´EjDHD ­,+�D�EIJKEEDj}D µ .
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�,+LI�jD+DJ kjD mjD -,�KDJmDJ �J-+2KDJ jJ kno ²
2µ 0D�GHD o�JmD+ EjJm 1 j}K�jDm jJ LDH+ 2�E ÊQ È+K2JjE2}j,JDJ§
�µ 0D�GHD o�JmD+ L j} DjJD+ ���GHD �,J LDH+ 2�E ËQQQQQ �L
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EjJm 1 j}K�jDm jJ LDH+ 2�E ÊQ È+K2�JjE2}j,JDJ§

�J}D+EIGHDJ kjD � Dj mD+ O . ÆDj�2I-K2�D mDJ �I-¦2Jm ´�J~2H� 	 jJ}D+K+IJmEFDjGHD+~IK+j
D l ­D+K�Dj�GHD ~I+ �IE-®H+IJK mDE �,jJ l ­D+K�DjGHD ~IL ÆDE} mD+ ���GHDµ . �J ¦D�GHDJ k}D��DJ ¦�+D DjJ ´C2IL�,mD+ 2JmD+D+µ ¬JmD� J®}~�jGH§ �J}D+EIGHDJ kjD 2IGH -®+ mjDEDJ �2�� mDJ �I-¦2Jm .

�JJDJ kjD ¬H+D �J-+2KD ,F}jL jD+DJ l IL m2L j} mDJ �I-¦2Jm ¦Dj}D+ ~I +DmI~jD+DJ§
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•
�,+LI�jD+DJ kjD mjD �J-+2KDJ �,L �,+jKDJ C�2}} 2IGH jJ kno l IJm -,+LI�jD+DJ kjD mjD �J-+2KDJ�,J �I-K2�D M E,¦Dj} L �K�jGH 2IGH jJ mD+ +D�2}j,J2�DJ ��KD�+2 .

•
0Dj}D+D �I-K2�DJ �JmDJ kjD 2I- mDL D+E}DJ ��IJKE��2}} mDE kno�*+2�}j�IL E´Ã¢¢º ���«Á »Â �»¡���¹�¢ »� � ¡ »�¿��¢¢»¡¿�¡ �«�����ªÃ »¡¿���½�µ/,+} �JmDJ kjD 2IGH mD}2j��jD+}D �,�jDJ E,¦ jD DjJ k�+jF} ~I kno ...


