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π1 is a necessary program

π2 is a sufficient program

π3 is a consistent program
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A positive instance
 covered by π2 and π3
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Nonstop(x,y) :-

Nonstop(x,y) :-
   Hub(x)

Nonstop(x,y) :-
   Satellite(x,y)

Nonstop(x,y) :-
   (x = y)

. . .

. . .

. . . . . .

Nonstop(x,y) :- Hub(x), Hub(y)

. . .

. . .

. . .
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Ôk43X)*0D7-583DLQ)>,He9E4U(L^7>0&)(°1n(+>,&)D78wIODF*'9E4U8)Q)R+9e4)gw-5439e47>0(+4)A,9eDL4G-/HoVL(+*,A09eDL43D5IP>0&)(*0(=Hz-/>09eDL4"[û9eA'9EHeHeQ)A,>0*h-/>0(+8MX76nR+DF4)A09e8)(+*,9e4)gw>0&)(�8)(=R+9eA09eDL43>0*,(+(�A0&)D5_'439e4�tN9egGYP¾)Y.�UYÔk4b>,&)9eAÓ8U9z-/gL*C-51j^v>0&)(3@G-/>0>0(=*04)Aw9e4à£è-5*,(�jG*,A0>djGHe>0(=*0(+8|>0&U*0DLQUgL&b>,&)(38)(+R+9eA,9EDF4>0*,(+(w9e4}>0DF@7WkHE(=VL(+HP4)D78)(3¬LY�%'&)(\XG-/Rhl7gF*0DLQU4)8j*,(+Hd-5>,9EDF4�[Q�.9eA�Ah-5>,9eA6jG(+8	X76}A0DF1n(D5I'>0&U(+A0(w@G-/>0>,(+*04)A`ùP>0&)(=A0(�-/*0(djGHe>,(+*0(+8¥>,D3>0&)(w*,9EgF&7>ya×>0D3*0(=Hz-/>09eDL4�[B�+f+^N-54)8	>0&)(*0(=A0>m-5*,(�jGHe>,(+*0(+8	>0DM>0&)(\He(CIO>ma×1nDL*,(mDL4�_'&G-5>�&G-5@)@J(+4)A�>,Dn>0&U(+A0(\Hd-5>0(=*hf+YB�'9egF&B>�WgLDF9e4)gm@G-/>0>0(=*04)A�-5*0(]jGHe>,(+*0(+8�>0&)*,DLQ)gF&�-\A0(=pBQU(+4)R+(\D5IP*0(+Hd-5>,9eDL4G-/HG>,(+A0>,A2Q)47>09eHoDF4)He6@JDLA09e>,9EVF(+He62Hd-5XJ(+He(+8�@G-/>0>0(=*04)APAh-/>09eAkIK6.>,&)(SHd-5A,>T*,(+Hd-5>09eDF4�z�9E4�>0&)9eANRZ-5A,(�[]^LYT%'&J-5>T9eA`^>0&U(mA0Q)XUA0(+>�D5I²@J-5>0>,(+*04UA2Ah-/>09eAkIK6B9e4)gw-5HeHo>,&)(m*0(=Hz-/>09eDL4UAZ^�[ � ^_[ � ^)-/4)8W[ ^ R=DL47>h-/9E4UADL4UHE6	@JDLA09e>,9EVF(n9e4)A,>h-54UR+(+A\IO*,DL1�£'Y|ad¤¥(M1n9egL&7>2AC-`6¥>0&G-/>Ó>,&)9eAÓR=DL1wX)9e4G-/>09eDL4	D5I>0(=A0>0A°9EA�4)(+R+(=A0Ah-/*067Y\%'&)(+6}R+DF*0*,(+A0@JDL4)8¥>,Dn>,&)(wR+Hd-5Q)A,(ÓR=*0(Z-/>0(+8¥9e4}>,&)(�jJ*0A0>�@G-/A0A>0&U*0DLQUgL&w>0&U('9E4U4)(+*SHeD7DL@mD/I<>,&)(2gF(+4)(+*,9eR'Ô0uT¦¥-5HegFDL*09e>,&)1jY©f2uv(+>SQ)A�RZ-5HeH7>0&)(�A0Q)XUA0(+>D5I'@G-/>0>0(=*04)A\Ah-/>09eAkIO679e4)gM>0&)(+A,(n*,(+Hd-5>09eDF4)AZ^f£ � ùP>,&)(+A0(MAh-/>09eAkIO6 l2D78)(}¬w-5>m>,&)(w>0DF@He(+VL(=H]Y�ë2HeHNDL>0&U(+*�@G-5>,>0(+*,4)AZ^o>,&G-5>�9eA Õ £§Æ$£ � Ý��ò£ � -5*,(BjGHe>0(=*0(+8	>0DM>0&)(\He(CIO>2X76

l2D78)(w¬FY
£,��9EAP>,&)(+4djGHe>0(=*0(+8\X76m>0DF@7W]He(+VF(+H�l2D78)(xwr9E4\1wQ)RC&�>0&)('AC-51M(S1�-/4)4)(+*`^ZA,D�>0&G-/>

l2D78)(�w?9eATAC-5>09eA jG(+8\DL4)He62X76�>0&U(s@JDLA,9E>,9eVL(+He62Hd-/XG(+He(+8°Ah-51M@)He(+Ao9e4t£,�5YN¤¥(SR+DF47>09e47Q)(
jGHe>0(=*09e4)gw>0&U*0DLQUgL&3>0DF@7W]He(+VF(+HT4UDB8U(+A2Q)47>,9EHNDL4)He6w>,&)(m4)(+g7-5>,9EVF(+He6nHd-5XJ(+He(+83@G-/>0>0(=*04)AI]-/9EH'>,D¥Ah-/>09eAkIO6|-	>0DF@{4UDB8U(LYûÔk4{DFQ)*w(+i)-51M@)He(L^�£a`}R+DL47>C-59e4)AwDL4UHE6 4)(+g7-5>09eVF(+He6Hd-5XJ(+He(+8|@G-5>,>0(+*,4)A�-/4)8|>0&)(�Q)4)9eDL4|D5I�£=��-/4)8¬£b^3R+DL47>h-/9e4)An-5HeH'>0&U(}@GDFA09e>09eVF(+He6Hd-5XJ(+He(+8w@G-/>0>0(=*04)A`YS%'&)('*,(+Hd-5>09eDF4T^�[\^L>,&G-5>�8)9eA0>09e4)gFQ)9eA0&)(=AS@GDFA09e>09eVF(?IO*0DF1«4)(+g7-5>,9EVF(@G-/>0>0(=*04)A�9E4_£Ê9EA'>,&)(+43gL9eVF(+439E4M>0(+*,1nA'D/I²>0&U(�IODLHeHeD5_'9e4)g�HeDLgL9eR�@)*0DFgL*h-/1j�

c �0�dc²øJ�ecGúP�"c¢ý
�0�dc�fS�ec_g
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R1

R2

R3

T

T

T

F

F

F

T

F

R4

R5

T

T

F

F

TF

Ξ

Ξ1

Ξ2 = Ξ − Ξ1

Ξ3Ξ4= Ξ2 − Ξ3

Node 1

Node 2

(only positive
instances
satisfy all three
tests)

(only positivel
instances satisfy
these two tests)

(only negative
instances)

tN9egLQ)*,(±¾UY.�)�Në«ç2(=R+9eA09eDL4M%²*,(+(�IODF*sÔ0uN¦

ÔKI<_?(2-5@U@)He6.>,&)9eASA0DF*0>SD/IG8)(+R=9EA,9eDL47Wk>0*,(+(29e4)8)QUR+>09eDL4\@)*,DBR=(+8)Q)*,(2>0D�>,&)('@)*0DFX)He(+1D5ISgF(+4)(+*C-5>09e4)g}-\HeDLgF9eR.@U*0DLgF*h-/1£IODL*'>,&)(Ó*,(+Hd-5>,9EDF4MðUñFòJó � ñ ¼ ad*,(CIO(+*�>0D3tN9EgJY'¾)Y.�Lf=^_?(.DFX)>h-/9e4w>0&)(m8U(+R+9eA09eDL4M>0*,(+(mA0&UD5_'4n9e4�tN9egGYS¾UY ÂUYT%'&U(.HeDFgL9eR'@)*0DFgL*C-51Ç*,(+A0Q)He>,9E4UgIO*,DL1 >0&)9eA\8)(+R+9eA,9EDF4b>,*0(+(39eAÓ>,&)(3Ah-/1n(n-5A\>0&J-5>\@)*0D78)Q)R=(+8|XB6	>0&U(�gF(+4)(+*,9eR�Ô0uN¦-5HegFDL*09e>,&)1jY
Ôk4bA,(+>0>,9E4Ug¥Q)@b>,&)(3@)*0DFX)He(+1j^P>,&)(n>,*h-59e4)9e4)g	A0(=>Z^�£�RZ-54|XJ(n(+i7@)*,(+A0A,(+8�-5Aw-A0(=>'D5Iêw W]8U9E1M(+4)A,9EDF4G-5H7VF(+R+>0DF*0A'_'9e>0&MR+DL1M@GDF4)(+47>0A�ã3-54)8�å)YP%'&)(�VL-/HEQU(+AsD/I²>,&)(+A0(R+DF1n@JDL4)(+47>,A2*h-/4)gL(°D5VL(+*�>0&U(mR+9e>09e(+A Õ'× ehØºehÛQe × ¬�e × w�e&Øw¬3ehØ�wme�Ûw¬3e�Û�w�Ý�(+i7R+(+@)>aeIKDL*2A,9e1n@)He9eR+9e>k6)fS_?(Ó8UDn4)DF>±-/HeHED5_û@G-/>0>0(=*04)A�9e4}_'&)9eRC&§ã	-54U8�åM&G-`VL(\>0&)(\Ah-/1n(VL-5HeQ)(FY�ë2AMXG(�IODL*,(L^'>0&U(}*0(+Hd-/>09eDL4T^�ðGñFòJó � ñ ¼ ^SR+DF47>h-59e4)Aw>,&)(3IODFHeHED5_'9e4)g�@G-59e*0AMD5IR+9e>09e(+A`^)_'&)9eRC&}-5*,(.>,&)(�@GDFA09e>09eVF(.9e4)A,>h-/4)R+(+A`�

Õ�Öy× e&ØÚÙËe Öy× e&ÛÅÙ�e Ö Ø�e&ÛÅÙ�e Ö Ø�e × Ù�e Ö Û�e × ÙËe Ö ÛQehØÚÙ�e
Öy× e × ¬]Ù�e Ö;× e × wQÙËe Öy× ¬�e × Ù�e Ö;× w�e × ÙËe Ö Ø�ehØ ¬BÙ�e Ö ØºehØ�wVÙËe
Ö Øw¬�e&ØÜÙ�e Ö ØQw�e&ØÜÙËe Ö Û�e&Ûw¬=Ù�e Ö Û�e&Û�wBÙ�e Ö Ûw¬3ehÛÉÙ�e Ö ÛQw�e&ÛÉÙBÝ
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ë2HeH?DL>,&)(+*w@G-/9E*,AmD5I�R+9e>09e(+A\4G-51M(+8¥9e4¥>0&)(M1�-/@¥D5I.tN9egGYj¾UY.�¥adQ)A,9e4)gj>,&)(nR=HEDFA0(+8_?DL*0He8¥-5A,A0Q)1M@)>09eDL4Jf2-5*,(w4)DL>�9e4	>0&)(w*,(+Hd-5>09eDF4}ðGñFòJó � ñ ¼ -/4)8¥>0&7Q)Am-/*0(w4)(+g7-5>,9EVF(9e4)A0>C-54)R=(+AZY
cs(=RZ-5Q)A,(3>0&)(MVL-5HeQ)(+AmD/Ißã -54)8;å	-5*,(nRZ-/>0(+gFDL*,9ER`-5Hk^T8U(+R+9eA09eDL4�W]>,*0(+(M9E4U8)Q)R+>,9EDF4_?DLQ)He8wXJ(±-°VL(=*06w8)9;ìnR+Q)He>?>h-/A0l3z�9E47VFDLHeV79E4Ug.-5A?9e>s8UDB(=A'>0&)(�4)(+(+8}>,Dm9e47VL(+47>?*0(+Hd-`W>09eDF4)ASDL4�ãn-/4)8�å°>0D�XG(�Q)A0(=8�-5A�>0(+A,>0AZY�csQU>S_'9e>0&w>0&U('XG-5RCl7gL*,DLQ)4)8w*,(+Hd-5>,9EDF4)AZ^h[ Rad9e4	>0&)9eA�RZ-/A0(\ü  7ý -54)8¥þ �F��¡7ÿ7ÿJ�`��¡ f=^G>,&)(\@)*0DFX)He(+1�9eA�1�-/8)(m1wQ)RC&	(Z-5A,9E(=*ZY\¤¥(A0(=HE(=R+>m>0&U(+A0(w*,(+Hd-5>09eDF4)A�9E4�>0&)(wAC-51n(�_'-`63>0&G-/>._?(\A0(+He(+R+>°HE9e>,(+*h-/HEA`ùJIO*,DL1�-51MDL4)g>0&U(±-`VL-/9eHz-/X)He(S>0(=A0>0A`^)_?(�1�-5lF( -°A0(=HE(=R+>09eDL4MXG-5A,(+83DL4M_'&)9eRh&wHe(Z-/8)A?>0D\>0&)(�Hd-5*,gL(+A,>VL-5HeQ)(�D5I���ibj0Y

J�K�J M S<k§�S'Nt�d�,R�Ðr� S'�xRd��RdT�W lñS'`�P,Nt�=S'�]Rd�^îéZQ�ÑR���m�`
n 8 > 7 E D6D672D K
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Hub(x) T
F

Ξ
Node 1
(top level)

{<A,B>, <A,C>,
<B,C>, <B,A>,
<C,A>, <C,B>}

Hub(y)
T

T
FNode 2

(top level)

Satellite(x,y)
F T

T
{<A1,A>, <A2,A>, <B1,B>,
<B2,B>, <C1,C>, <C2,C>}

F

{<A,A1>, <A,A2>,<B,B1>,
<B,B2>,  <C,C1>, <C,C2>}

Satellite(y,x)
F

F

T

Node 3
(top level)

T

{Only negative instances}

(Only positive instances)

(Only positive instances)

(Only positive instances)

F

tN9EgFQ)*0(m¾UY ÂU�Të«ç�(+R=9EA,9eDL43%P*0(+(�IODF*'>0&)(�ë29e*,HE9e4)(B�'DFQ)>0(m¦P*,DLX)He(+1
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