
���������
	���
������������������������! "���"�#	��$
&%���	�'�($���
�)�+*,���-�
	/.0 

132547698:<;>=@?
A�B 2C6D4>EF47G/HI1F2<4�698:<;J=@?0K�=L:NM3BPO
BRQTS 4 =@O9UIVXW>B 2C6D4>E34�G/H Y SZ=L:NM3BPO\[^]�O 4>4 ?X_ Y`2

aFb
bdcXeTf�g
h�c
i!jRk/l<m�n>l�o>n f"prqsp mJl q9h�p�tNu l�v eTw7xRy i/i�z p n qsp n>{|l t l<o>l<} e vJ~Njrm t l

�����<�<�P�J���/���#�s�|u�� m �|u l��L~NjP��l<� p ~|� p � t<p m t n>~|~|l<m � {|��{ � l<��{<�P{|l<k/l<~Nj q k/l<~ ����t j �\�sp m�jP�J�>~ p j tCu l<{
~|l<��n � ~|l�jP{dj��>~|l q�� � � m�jr~|�){ � l<� �|u l t<p ��� q l � l�o>l<~ � k/j �\�sp m p � �|u ld{ � j � l0{|��j t lX����jr~ �\� j q�e\p ~|oJl5~
��l �|u>p oJ{9jr~|l9lC� tC� l<m � � p ~I~|l<o>n tN� mJ� �|u l9{ � j � l"l<}�� qsp { �sp m�o>nJl �|p��|u l"� p oJl q�� m>� p �F��jr~Nj q�q l q�� {C�
� � � m � l<~ q lPj<k � mJ�>�

� m �|u l t jr{|l p �>� l<~|{ � { � l<m �¡p ~D{ q l<l<�0{|l � {<� p m q �0j�{|n � {|l �Ip � l<m�j ��q l � ~Njrm>{ �s�\�sp m>{ � {�l5}>jr� � m>l<oF�
�|u l�o>l<~ � kXl5o¢�X~Njr� u�� { �|u l<m¢j
{|n � �/~Njr� u¢p � �|u l
� uJpPq l
�/~Njr� u ��z u l�~|l<{|n qs�\� mJ��{|n �7e �X~NjP� u ��j<�
� ldn>{|l<o�� p ~9kXl<~ � �L� � m>�¢j � {|l5m t l p �¡o>lPjPo qsp�t � p ~�� p ~|ld{|� l tC����t �>~ p � l<~ �\� l5{<�

z u l t<p k/l<~ � mJ�${ � l<���X~Njr� u¤£`f�cJ¥d¦ jr�>�J~ p j tNu k � { �s� {-j q�q��|u l � ~Njrm>{ �s�\�sp m>{<� � n � { p ��l � m e
oJl5� l<m>oJl<m � l<k/l<m � {�jP~|l��>n �0�|p �/l �|u l5~ �|p�� n ��q o§j+{ � m>� q l � ~NjPmJ{ �s�\�sp m�{ � l<�3� �|u l � ~ � m>� p � �|u�� {
� ~Njrm>{ �s�\�sp m){ � l<� � { �|u l5m¢j �|p � �st �

� m�j f�c>¥ � { � l5�J{ p � � mJo>l<� l<m>o>l<m ��� ~NjPmJ{ �s�\�sp mJ{!jr~|ld{|n � { �\�s� n � l<o¨jr{
�0n tCu jP{�� p {|{ �s��q l �|p
�|u l!{|n � �X~NjP� u � u7�stNu � p n q o$~|l<{|n qs� �L~ p � �|u l � ~ � mJ� p � �|u l � m>o>l<� l<m>oJl5m �+� ~NjPmJ{ �s�\�sp mJ{<�¡z u l
� pX� l5m �\� j qD� l<m>l ���"p �D{|n tCu jd{|n � { �\�s� n �\�sp m-��j<� � l�l<}�� p mJl<m �\� j q � �s�|u ~|l<{|� l t5�©�|pd�|u l
m�n>� � l<~
p ��ª«��l<~|�/l<o>¬ � m>o>l<� l<m>oJl5m ��� ~NjPmJ{ �s�\�sp mJ{<�

z u7� {¡��jr� l<~ � m�kXl5{ �\� ��j � l5{ �|u l p m e`�|u l eL­ ��o>l<~ � k/j �\�sp m p � t5p k/l<~ � m>��{ � l<�0�X~NjP� u {¡�J~|l<{|l5~|k � mJ�
�`j ��q n>~|l0{|l<��jrm �\�st {<�Fz�l<{ �\� mJ�-®���n � k/j q l<m t l�jPmJo f�c ��{|l<��jrm �\�st {djr~|l t<p mJ{ � o>l<~|l<oF�
¯Z° ±�²�³I´>µ9¶7· :<; 6 :<¸ 2C2 B 6 G ?N¹ ? G BPSZ? H ? G547G BZ?Nº 4 :<B�B<»FºFO@; 2547G =@; 6©H º 4�2CG = 4 O¼Q|; 2<E B 2/H½YT4 =@O@¸ 2 B
?CBPS 476�G =L:<? H WJB 2 =¼¾½: 47G =@; 6 S)B G MF; E ?/_

¿ À�Á�ÂFÃFÄdÅ0Æ�ÇIÂ�ÈCÄ�Á

É MFB�? G<4�G B�?Nº 4 :<B E B 2 =@W 4�G =@; 6¢2 Brº 2 BP?CB 6 G ? G MFB�º 2 BPO@=@S)= 6D472 ¹�? G BPºZ; Y ?CBPW>B 2<4 O�WJB 2 =¼¾½: 47G =@; 6
SZB G MF; E ? Y ; 2 :R; 6 :<¸ 2N2 B 6�G ?C¹�? G BPSZ?/_ É MF=@? 4 ºFº 2 ; 4 :CM�=@?dS 4>E B 4�GCGN2<4 : G =ÊWJB�Ë ¹ G MFB�BR»�=@?«QG B 6 :<B¤; Y BRÌ$:<=@B 6 G¨476DEÍ4 ¸ G ;JS 4�G =L:)WJB 2 =¼¾½: 4�G =@; 6ÍG B/:CM 6 =ÏÎJ¸FBr? H ?C¸D:CM 4 ?$Ë3=Ê?C=@S¢¸FO 4�G =@; 6476DE SZ; E BPO¼Q«:CMFB/:CÐ = 6FÑ _ É MFB-:R;>S¢ËF= 6D47G =@; 6D4 O B<»FºFO@;>?N=@; 6 =@? G MFB�S 4 = 6 O@=@S)= G547G =@; 6 ; Y9G MF=@?4 ºFº 2 ; 4 :CM¡_

K 476 ¹�? G ¸ E =@BP? 4�2 B$:<¸ 2C2 B 6 G OÊ¹¤= 6 º 2 ; Ñ>2 BP?N? Y ; 2�2 B E ¸D:<= 6FÑ�G MF=@?�º 2 ;>Ë3OÊBrSÒUÓ; 6 Q G MFBRQÔ ¹�ËF=@?N=@S¢¸FO 47G =@; 6¢Õ�1 K×ÖJØrÙ H ?C¹�S¢ËI;>O@=L:"S 4�2 Ð = 6FÑ�Ñ>2<4 ºFM E B 2 =@W 4�G =@; 6�G M 2 ;>¸ Ñ M)?N¹ SZS)B GC2 =¼Q
: 4 O Y ;>O E = 6FÑ�Õ Ú B 6¨ÛJÜ Ù H ?C;�QN: 4 O@O@B E º 4�2NG = 4 O>; 25E B 2�G B/:CM 6 =ÏÎJ¸FBr?9ÝdM3=Ï:CM 4�GCG BPSZº G�G ; 4 W>;J= E0G MFB
:<;JS¢ËF= 6D4�G =@; 6D4 O�B<»FºFO@;>?N=@; 6-2 BP?N¸FO G = 63Ñ�Y`2 ;JS G MFB!:<; 6 :<¸ 2C2 B 6 :<¹)= 6 G B 2 º 2 B G54�G =@; 6 Ë ¹�S)B 4�6 ?
; Y = 6 G B 2 O@B 4 W = 6FÑ U3ºDB 2 ?N=@? G B 6 G ?NB G ? Õ A 4 O Û ÖrÙ H ?COÊBrBPºÒ?CB G ? Õ�Þ�ß ÖFàCÙN_Iá 6 ; G MFB 2�E = 2 B/: G =@; 6¡HY ;JO@OÊ;�Ý
B E = 6ZÕ â ?Nº�Ö>ã H K#:PK�=@O¡Ö>ä^Ù HX4 W>;J= E ? G MFB
? G<4�G B
B<»FºFO@;>?C=@; 6 Ë ¹�¸F?N= 6FÑ S); E BPO :CMFB/:CÐ>B 2E = 2 B/: G O@¹Z; 6)G MFB�?C¹�? G BPS E BP?5: 2 =@º G =@; 6�å ¸ 6 Y ;JO E = 63Ñ ; Y�æ B GN2 =9çèB G ?<éP_É MFBdº 472NG = 4 O ; 25E B 2�G BX:NM 6 =LÎ>¸3BP? å ?NBPB Õ ßêÞ ÖJãXÙ Y ; 2�4�Ñ B 6 B 254 OI?N¸ 2 W>Br¹�é 2 BPº 2 BP?NB 6�GdG MFBY`2<4 SZBPÝ�; 2 Ð�; Y¡G MFB 4 ºFº 2 ; 4 :CM E BPW>BPO@;JºDB E = 6¢G M3=Ê?
º 4 ºDB 2 _ É MFB�Ë 4 ?C=L:dº 2 = 6 :<=@ºFO@B0; Y¡G MFBP?CB4 ºFº 2 ; 4 :CMFBP?
:<; 6 ?C=@? G ?d= 6 :<; 6 ?N= E B 2 = 63Ñ-4 ?N= 6FÑ O@Bd?NºIB/:<=¼¾½:�º 4�G M 4 SZ; 6FÑ�4 O@O G MFB�?NB/ÎJ¸FB 6 :<BP?



ÝdMF=L:CMëºD;J?N?NBr?N? G MFB#? 4 SZB$K 47ì ¸ 2 Ð�=@BPÝd=L: ìJí ? GN2<4 :<B Õ K 47ì!ÛJÜ ÙN_ É MFB 4 =@Sî=@? G ;¤;JË G54 = 64 ?C¸FË Q Ñ>254 ºFM¤; YdG M3B)= 6 = G = 4 O"; 6 B¢ÝdMFB 2 B GN2<4�6 ?C= G =@; 6 = 6 G B 2 O@B 4 W = 63Ñ Ýd=@O@O"ËDB 4 ? 2 B E ¸D:RB E4 ?�ºI;>?C?N=@ËFO@B>_ É MFB�?NB G ; Y ¾ 2<4 ËFO@B GC254�6 ?N= G =@; 6 ? Y\2 ;>SïB 4 :CM 2 B 4 :CMFB E ? G54�G B¢=@?0O@=@S)= G B E Ë ¹
S)B 4�6 ?"; Y
ð ?NO@BPBrº¢?NB GCñ ; 2�ð ºIB 2 ?N=@? G B 6 G ?CB GNñ�å ËI; G M¢S)B G MF; E ?9: 4�6 ËIB0:<;>S¢ËF= 6 B E éP_ 1 = Ñ ¸ 2 B
à E BPºF=L: G ? G MFB 2 BP?C¸FO G ?
; YDG MFBP?NB�S)B G MF; E ?"¸FºI; 6�G MFB ÑJ254 º3M E Br?5: 2 =ÊË3= 63Ñ!G MFBd= 6 G B 2 OÊB 4 W�= 6FÑ
; Y�ò7ó$4�6IE�ô�õ _

Persistent sets

a

b

c

c

c

d

d

d

{}

{}

{}

{}

{}

{a}

{b}

{b}

{a}

Sleep sets

a

a

b

b

c

b

a

c

c

d

d

d

{a,c}

{b,d}

a

b

c

d {}

{d}

{a}

{b}

{c}
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