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÷?MPa�J�SN:CYNO1ûR:=<?÷?Mj:=fÉWC<KOva�<±:CYNO�JLùIg�g�a�÷A<?ù�<Aa�O;HNú�÷AMZW�YNJ�S

e ��Hv÷AWCgÐ:�÷AMZYNþ�Y;WCY��pMjJLW�g�WC<Aû;F;MjúE÷?a�JL÷�MPY;û;Hv÷EþCa�Y;a<K:�÷AMZW�Y�÷AW1JA:�÷?MjJL>@ùd:[÷Aa�JL÷?MPY;þ�ú<?MZ÷?a��
<?MPWCY�>@WC<�ûN<?W�þC<K:=gÐJµø�MZ÷?FÔúWCg�û;fPa�ü1MPY;û;H;÷AJ�:CYNO1ûN<?a`ú�WCYROvM�÷AMZW�YNJ�S

e � J?a<AMZa`J�WC>�a�ü;:=g�û;fPa�J�:=YNOe:®ûN<?WC÷?W=÷yùIûVaÔMPg[ûNfZa�g[a�Y�÷A:�÷AMZW�Y MPYUk�:��:NS	÷?FN:=÷�HNJ?a�J
k�:��:d^	:�÷AF���MZYNO;a<l"�'�&*)	>@W�<�g�WIO;afµúKF;a`ú��IMZY;þRS�m*g�aþ�:�fPM��;<K:=<AùT"�'�$*)µ:�J�:)Ova�úMPJ?MPWCY
û;<AWIúa�OvHN<?a�S=:=YNO�DGWC<K:�÷%>@W�<	û;<?W�þC<K:=g MPYNJL÷?<AH;g�aY�÷A:=÷?MPWCYfS=W�H;<0:=ûNû;<?W�:CúKF�a�üI÷?a�YNO;J%÷AW
W=÷AF;a<�fj:=Y;þ�HN:=þ�a�J�SIg[WvOva�fãúKF;a`ú��Ca<KJ�S�:CYNO�Ova�úMPJ?MZW�Y�ûN<?Wvú�a`OvH;<Aa�J�\
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=>none

=> (E0 > E1)

 (E0 > E1) =>

=> (E0 > E1)

=>none

 (E0 > E1) =>

=> (E0 <= E1)
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9Ia�ú�÷?MPWCY�c�J?F;W�ø�JG:=YÝaü;:=g�û;fPa[:CYN:=fPùvJLMjJ�MPY�WCH;<E>@<K:=g�aø~WC<4�]\]9Ia`ú�÷AMZW�Y_O�Ova�JAú�<AM��Ra`J
÷?<K:COvMZ÷?MPWCYN:CfEJ?ùIg��VWCfPMPúÔa�üva�úHv÷?MPWCY8\�9Ia`ú�÷?MPWCY�#6þ�M��a�J�W�H;<�:CfZþ�WC<AM�÷AF;g�>@WC<�þCaYNa<K:=fPMZB�a�O
JLùIg��VWCfPMjú�a�üva`ú�Hv÷AMZW�Y8\]9va�ú�÷AMZW�Y_P�O;a�JAú�<AM��Va�J�WCH;<�>@<A:Cg[a�øXW�<+��:=YROÝ9Ia�ú�÷?MPWCY�$�Ova�JAú�<AM��Ra`J
WCH;<8MPg�û;fPag�aY�÷A:=÷?MPWCY�:CYNOEMZYNJL÷?<AH;g�aY�÷K:�÷?MPWCYã\`9Ia`ú�÷?MPWCY!RXMPfPfZHNJL÷?<K:�÷Aa�J]÷yø~W�:=ûNû;fZMjú:=÷?MPWCYNJ8W=>
WCH;<�MZg�û;fPag�a�Y�÷K:�÷AMZW�Y8\TcÑa±þCM�CaX<?a�fP:=÷?a`O�øXW�<+�EMPY[9Ia`ú�÷?MPWCYB�*:CYNOÚúWCYNúfZHROvaµMPY[9Ia`ú�÷AMZW�Y!&;\

� �����V���J�Q�

�±F;MPJXJLa`ú�÷AMZW�YÐû;<?a`JLa�Y�÷AJµ:CYÐa�ü;:=g�û;fPa�÷AW�MZfPfPHNJy÷A<A:=÷?a�W�H;<X:Cû;û;<AW�:�úKF8\�cÑaEúKF;a�ú���:Gg�a�÷AF;WvO
÷?FN:=÷%Ova`Jy÷A<?HRú�÷?M�Ca�fZùGH;û]O;:=÷?a�JÿMZ÷AJ�MZYNû;Hv÷	Jy÷A<?HNú�÷?H;<AaC\��±F;a^k�:��:�úWvOvaµMPY!��MPþCH;<AaX'~Ova�úfP:C<?a`J
:�ú�fj:CJAJV��� ���G÷?FN:=÷µMZg�û;fPag�a�Y�÷KJXJ?MPY;þCfPù �pfPMZY��Ca�O[fPMPJL÷AJ�\��±FNa��NafjO;JM��� ���Ð:CYNOB������ �<AaûN<?a��
JLa�Y�÷`SC<Aa�J?ûRa`ú�÷AM��afPùCS�÷AF;a�Y;WvOva�a JµMZY�÷?a�þCa�<E�:=fPH;a�:=YNOÐ:G<Aa�>@a�<?a�YNú�a±÷AW�÷?FNa�Y;a�üI÷µYNWIO;aC\��±FNa
g[a÷?F;WvO�¡�¢�£�¤���� ���GOva�JL÷?<AHNú�÷?M�CafPùÚHNûVO;:=÷?a`J0MZ÷AJ0MPY;û;H;÷µfZMjJL÷*ý@<Aa�>@a�<?a�YNú�a`OH��ùÚ÷?F;a�MZg�û;fPMPúM�÷
ûN:=<K:=g�a�÷Aa<^  ¥D¦�¡��0÷?W�J?WC<?÷�M�÷KJM�N<AJL÷�÷yø~W[YNWIO;a�J�:=YRO1<Aa�÷AH;<?YRJ~÷?F;a�<Aa�J?H;fZ÷?MPY;þ�fZMjJy÷`\
cÑaÐ:=YR:=fPù�B�a�¡(¢�£�¤��������1HNJ?MZY;þ�W�H;<�û;<AW=÷?WC÷yùIûRa�MPg[ûNfZa�g[a�Y�÷A:�÷AMZW�Y ýp9Ia�ú�÷?MPWCY§$��E:CYNO

úKF;a�ú��d÷?FR:�÷E÷?F;a�<?a[:=<Aa�Y;WdH;Y;FN:CYNOvfPa�O)<AH;Y�÷?MPg�a�aüvúaûv÷AMZW�YNJEOvH;<AMZY;þd:=YIù�a�üva�úHv÷?MPWCYÝW=>
¡(¢�£�¤��������R\��±FNa�:=YN:CfZùvJ?MPJ±:=H;÷?WCgÐ:=÷?Mjú:=fPfPùlCa�<?M��Na�JX÷AFN:�÷�÷AF;MPJ�û;<?W�ûRa�<L÷yù1F;WCfjO;J�\

�±F;a~:CYN:=fPùvJLMjJ�úKF;a�ú��vJ%JLa�Ca�YÚJLùIg!�RW�fZMjúµaüva�ú�H;÷?MPWCYNJ�W=>M¡�¢�£�¤���� ���Úý>�ÿMPþCHN<?aJ'(��\��±FNa�J?a
a�üva�úHv÷?MPWCYNJ[÷AWCþ�a�÷?FNa<Ð<Aaû;<Aa�J?aY�÷Ð:=fPf�ûRW�J?J?M��NfZa):Cú�÷?HN:Cf�a�üva�úHv÷?MPWCYRJ�W=>,¡�¢�£�¤���� ���R\¨�;W�<
a�:CúKF�J?ù�g!�RW�fZMjúGa�üva`ú�Hv÷AMZW�Y8Sv÷?FNa�:=YN:CfZùvJ?MPJ±û;<AWvOvHNúa�J�:=Y�MPY;û;Hv÷EJy÷A<?HNú�÷?H;<AaCSR:[úWCYNJL÷?<K:=MPY�÷
WCYd÷?F;a�MPY�÷?a�þCa<��:CfZH;a`J�MPY�÷AF;a�MPY;û;Hv÷�:CYNO�÷?F;aÚWCHv÷Aû;Hv÷�JL÷?<AHNú�÷AH;<?a�\��±FIHNJ~>@WC<�a�:CúKFd<AW�ø�S
:=YIù�:�ú�÷AHN:=fXMZY;ûNHv÷�fPMPJL÷�÷AFN:�÷[FN:CJ�÷?F;a�þCM�CaY®JL÷?<AHNú�÷AH;<Aa1:=YNOÓFR:CJ�MPY�÷?a�þCa<!�:=fPH;a�J�÷?FN:=÷
J?:=÷?MjJy>@ùÐ÷AF;aGþCM�Ca�Y�ú�W�YNJL÷?<K:=MPY�÷`SIøXW�H;fPO�<Aa�J?H;f�÷�MPY1÷AF;aGþCM�Ca�Y�W�Hv÷?û;H;÷±fPMjJy÷`\��;WC<�:CY�aüva�ú�H��
÷?MPWCY8SN÷?F;aL�:CfZH;aG[�©(][>@WC<�:CYG��� �����Na�fPO�MPYNOvMjú:=÷?a�J�÷?FN:=÷�÷?F;aL�NafjO�MPJ�Y;W=÷*:�úúa�JAJLa`O�:CYNO
÷?F;aG[Aú�fPWCHNO�]�MPYNOvMjú:�÷Aa�J±÷AFN:�÷�÷AF;ai�����  H�RafjO�MjJ±Y;WC÷�:Cúúa�JAJLa`OÉ\

ª :CúKF[MPY;û;Hv÷XJL÷?<AHNú�÷?H;<Aa�<?a�û;<Aa�J?aY�÷AJ	:CYÐMPJ?WCg�WC<Aû;F;MjJ?gäûN:=<?÷?MZ÷?MPWCY�WC>R÷AF;a�MPY;û;Hv÷±JLûN:�ú�a�S
aC\ þN\PS�÷AF;a~fP:�Jy÷%<?W�ø®MPY�÷AF;aX÷A:��NfZa±JLFNW�ø�Jÿ:CYÚMPY;û;Hv÷%÷?FR:�÷%<?a�û;<?a`JLa�Y�÷AJ�:=fPfVýÁú�ùvú�fPMPúXWC<%:Cúùvú�fPMPú(�
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x: X, y: Y
PC: X<=Y

x: Y, y: X
PC: X>Y & Y−X>0

FALSE!

x: Y, y: X
PC: X>Y & Y−X<=0

x: Y, y: X
PC: X>Y

x: X+Y, y: X
PC: X>Y

x: X+Y, y: Y
PC: X>Y

x: X, y: Y
PC: X>Y

x: X, y: Y
PC: true

3

4

2

1 1

5 5
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fZMjJy÷KJ[ø�M�÷AF´:�÷�fPa�:CJL÷[÷?F;<AaadY;WvOva�J[J?HNúKFr÷AFN:�÷[÷?F;a��N<KJL÷�afPag�a�Y�÷�MjJ�þ�<?a`:�÷Aa<�÷?FN:CYr÷?FNa
JLa`ú�WCYRO1a�fZa�g[a�Y�÷�Sv÷AF;a�fZMjJL÷�<?a÷?H;<AY;a�O�FN:�J~÷?F;ai�N<KJL÷~÷yø~W�afPag�aY�÷KJ�JLø±:=û;ûVa�O8\

¯ >%ø~aÚúWCg�g�aY�÷�WCH;÷�÷?F;a[úKF;a�ú��1>@WC<���°�����W�Y)fZMPY;a1ý±'(�±MPY§¡�¢�£�¤���� ���NS�÷AF;aÚ:=YR:=fPùIJ?MjJ
<?a�ûRW�<L÷KJ	÷?FR:�÷µ>@W�<0÷AF;a�÷AWCûÐg�W�JL÷XMPY;û;Hv÷~MZY²�ÿMPþCHN<?aL'�S=÷AF;a�g�a�÷AF;WvOÐ<K:=MjJLa`J0:=Y�HNY;FN:=YROvfZa`O
��°�����³���¦(�� ���´ µ��|¶���¤  j¦��*�É\*��fPfÉW=÷AF;a<�MPY;û;H;÷�·TW�Hv÷?ûNHv÷�ûN:=MP<KJ~JL÷A:Tù�÷AF;a�J?:Cg�aC\��±F;a�:=YR:=f��
ùIJ?MjJS�÷?FNa<Aa�>@WC<AaCS�<Aa�>@Hv÷Aa�JX÷?F;aEg�a�÷AF;WvODa J±úWC<A<?a`ú�÷?YNa�JAJE�IùÐû;<AW*�MjOvMPY;þ�:�ú�W�H;Y�÷?a<Aa�ü;:Cg[ûNfZa�\

�±F;a6:=YR:=fPùIJ?MjJÔJLHNû;ûRW�<L÷KJ)g�a�÷AF;WvO û;<Aa�ú�W�YNOvMZ÷?MPWCYNJ�\X�NWC<Ýaü;:=g�û;fPaCS�MZ>ÐøXa´:CO;O ÷AW
¡(¢�£�¤���������:ÚûN<?a`ú�WCYROvM�÷AMZW�Y�÷AFN:�÷±÷?FNaEMPY;û;H;÷±fPMjJy÷�J?F;WCH;fjO²�Ra�:Cúùvú�fPMPúCS�÷AF;a�:=YN:CfZùvJ?MPJ~OvWIa�J
Y;W=÷�ú�W�YNJLMjOva�<�÷?FNaÚ÷AF;<?a�a�aüva�ú�H;÷?MPWCYNJ[ý9��MPþCH;<Aa¸'���S]ø�F;a<Aa�÷AF;a[MZY;ûNHv÷EFR:CJE:�úùIúfZa�\|�±FNa
MZY;ûNHv÷�Jy÷A<?HRú�÷?HN<?a`J�:=YNO�ú�W�YNJL÷?<K:=MPY�÷KJ±ú:=Y��Va�HNJLa`O�>@WC<±÷?a`Jy÷�MPY;û;H;÷�þCaYNa<K:�÷?MPWCYã\

¹ º��	ô�»^¼0ðNñµó�î*òL½!¾À¿Á�¬Â�ñÃ�?õLôÄ�f�^�ÿôÉó�ï;õyñµî

�±F;aGg�:CMZYdMjOva�:B�VaF;MPYNOdJLùIg��VWCfPMjú*aüva�ú�H;÷?MPWCY_"�'�#�)8MPJX÷AW[HRJLaB-�/*0H1�3�57698!I�K�57<�:�-�SvMPYNJL÷?a�:�O
W=>ÿ:�ú�÷?HR:=f]O;:�÷K:;Sv:CJXMZYNû;Hv÷^T:CfZHNa�J�SI:CYNOÐ÷AWÚ<Aaû;<Aa�J?aY�÷X÷?F;aJ�:=fPH;a�J~W=>8ûN<?W�þC<K:=gÅT:C<?Mj:��NfZa`J
:CJ�J?ù�g!�RW�fZMjúEa�üvû;<Aa�JAJLMPWCYRJ\���J�:�<Aa�J?H;fZ÷�SI÷AF;a�WCHv÷Aû;Hv÷Á�:=fPH;a`J�ú�WCg�û;H;÷?a�O��Iù1:[û;<AWCþ�<A:Cg
:=<AaEaüvû;<?a`J?J?a�O�:CJ�:�>@H;YNú�÷?MPWCY�W=>�÷?FNa�MZY;ûNHv÷�JLùIg!�RW�fZMjúJT:CfZHNa�J�\

�±F;aL-�=%K*=%:�WC>ÿ:ÚJ?ùIg��VWCfPMPú�:=fPfZù[a�üva`ú�Hv÷Aa�OÐû;<AWCþ�<A:CgèMPYNúfZHNO;a�Jµ÷?F;a�ýÄJ?ùIg��VWCfPMPú(�V�:=fPH;a�J
W=>�û;<AWCþC<K:=gÆ�:C<?Mj:��;fPa�J�S8:²Ç�K*=ÉÈ.8�3*?jÊ*6Y=Z693*? ýÉ³�Ë���:=YRO�:�ûN<?W�þC<K:=g úWCH;Y�÷?a�<�\f�±FNa�ûN:�÷AF
ú�WCYROvM�÷AMZW�Y)MPJE:Ôý>	�HR:=Y�÷?M��Na<+�p>@<?a�a(�^�VWIWCfPa�:=Y�>@W�<?g�H;fj:ÐW*Ca�<±÷?F;a[JLùIg��VWCfPMjú�MPY;û;Hv÷KJ�SVM�÷G:CúC�
ú�H;g�H;fP:=÷?a`J�ú�W�YNJy÷A<A:CMZY�÷KJ�ø�F;MjúKFÓ÷?F;a�MPY;û;H;÷AJ�g�HNJL÷�J?:=÷?MjJy>@ù�MPY®WC<KOva<G>@W�<�:=YÓaüIa`ú�Hv÷AMZW�Y
÷?W�>@W�fZfPW�ø ÷?F;a[ûN:C<L÷AMPúH;fP:C<�:CJAJ?WIúMP:=÷?a`O�ûN:�÷AF8\|�±FNaÚû;<AWCþ�<A:Cgiú�W�H;Y�÷?a�<*Ova��NY;a�J�÷?FNa�Y;aüI÷
Jy÷K:�÷?a�g�aY�÷±÷?WB�RaGa�üva`ú�Hv÷Aa�OÉ\���-�/*0H1�3�57698!:4;�:�8C<�=Z693*?G=ZÌ+:�:~úKFN:=<K:Cú�÷?a<AMPBa�J0÷?F;aGaüIa`ú�Hv÷AMZW�Y
ûN:�÷AFNJ	>@W�fZfPW�øXa`O�OvH;<AMZY;þG÷AF;a�J?ùIg��VWCfPMPú�aüva�ú�H;÷?MPWCY�W=>8:�û;<AWCþ�<A:Cg�\��±F;a�Y;WvOva`J	<?a�û;<Aa�J?aY�÷
û;<?W�þC<K:=gåJL÷A:=÷?a�J�:CYNO1÷?F;a�:C<Aú�J±<?a�û;<?a`JLa�Y�÷X÷A<A:CYNJLMZ÷?MPWCYRJ^�Ra÷yøXa�aY�Jy÷K:�÷?a`J\



UXWCYNJ?MPO;a<G÷?FNa�ú�WvOva�>@<K:=þCg�a�Y�÷�MPY§��MZþ�H;<?a¸c;SÉø�F;MjúKFÓJ?ø±:=ûNJE÷AF;al�:=fPH;a�J�W=>±MZY�÷?a�þCa�<
T:C<?Mj:��NfZa`Jf�G:=YNO�Í]S�ø�F;aY!�*MjJãþ�<?a`:�÷Aa<É÷AFN:=YLÍ]\(�ÿMPþCHN<?a^c�:=fjJLW*JLF;W�ø�J8÷?F;a~ú�W�<?<Aa�J?ûRW�YNOvMPY;þ
JLùIg��VWCfPMjúÚaüIa`ú�Hv÷AMZW�YÝ÷A<?a�aC\ ¯ Y;MZ÷?Mj:=fPfPùCSD³�Ë�MPJH=ZÌ�<�:E:=YNO_�Ô:=YRO�Í)FN:��a[J?ùIg��VWCfPMPú!�:=fPH;a�J
Î :=YNOÐÏ]S�<Aa�J?ûVa�ú�÷AM��afPùC\V�~÷Ða�:�úKF.�;<K:=YNúKF6ûRW�MZY�÷�SV³�ËÓMjJ[H;ûVON:�÷?a`O ø�M�÷AF :�J?J?H;g�ûv÷?MPWCYRJ
:��VWCHv÷[÷?F;adMPY;û;Hv÷KJS%MPY6WC<KOva�<Ú÷AW�úKF;WIW�JLal�Va�÷yø~aa�Y´:Cf�÷Aa<AYN:�÷AM��a�ûN:�÷AFNJ�\¨�NWC<[a�ü;:=g�û;fPaCS
:�>á÷?a�<%÷?F;a�aüva�ú�H;÷?MPWCY[W=>V÷?F;a^�N<KJL÷	JL÷A:=÷?a�g[a�Y�÷�S��VW=÷AFB  ¥����Ú:=YNOH����¡��G:Cf�÷Aa<AYN:�÷AM��a�J�W=>V÷?FNa
¦�Ñ�Jy÷K:�÷Aag�aY�÷�:=<AaGûRW�J?J?M��;fZa�SR:CYNO�³�Ë�MPJ�H;ûVON:�÷?a`O):Cú�ú�WC<KOvMPY;þCfPùC\ ¯ >%÷?FNa�ûN:�÷AF)ú�WCYROvM�÷AMZW�Y
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} in stmt 4
Initialize "t.next"

} in stmt 2
Initialize "next.elem"

} in stmt 2
Initialize "elem"

} in stmt 1
Initialize "next"
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