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 }àiæ�Ù©àiØ&ÞVÛiÞ�ã�ç�ã�ç�ÜÝ×�íiØ�çã�çiä¢á£íiîiØ�×�Þ�é7ãÝÜÝÙ©ä�ài×5æ�ä[á[êiÞ�éªð Þgâ5á á£ã'Þ�Ü£ã�ÙªàiØVóQÜ£×�ß ãÝçiä¢ã'Þ�îié©ä§ä[àlã�Ü�â�ê
íiàlã�ÙªéqÞòß�Þ�ãÝÚ'çiÙ©àiØòáÝíiîiØ�×lÞ�é�óQÜÝÞ�ß�äÙ©á(ÜÝägÞ�Ú'çiä[æ%ê«×�Ü(Ú[ÜÝä[Þ�ã�ÙªàiØ ã�ç�äÚ[×�Ü£ÜÝä�áÝÛ¦×�àiæiä�à]ã�Û}Þ9ã�çñ×�ó
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var 0

b

var 1

table entry
for t/2

subgoal frame

t(var 0,var 1)

e

d

SgFr_first_answer

tabled_subgoal_call t(X,a)
...

new_answer t(X,a) -> X = h(i)
...

tabled_subgoal_call t(Y,Z)
...

new_answer t(Y,Z) -> Y = b; Z = c
...

c

a

subgoal frame

t(var 0,a)

subgoal trie nodes

answer trie nodes

...
new_answer t(Y,Z) -> Y = b; Z = d

new_answer t(Y,Z) -> Y = e; Z = f

f

h/1

i
SgFr_last_answer

for call for call

t/2
code for

ô-Ù©Ø�í�ÜÝä¬ýn� (/áÝÙ©à�Ø&ãÝÜÝÙªä[áqã�×&×�Ü£ØlÞ�àiÙ r[ä¢ãÝçiäxã'Þ�îiéªäxáÝÛ}Þ�Ú[ä�ë
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��ä[ß�ä[ß¬î¦ä[Ü>ã�ç}Þ9ã Ùªà]ãÝä[Ü£Ù©×�Ü�ài×Bæiä�á Ú[×�ÜÝÜÝä�áÝÛ¦×�àiæ�ãÝ×Vài×�ÜÝß�Þ�é)&Kài×�ã�ã�Þ�îié©ä�æ +�áÝíiîiØ�×lÞ�é©á�Þ�àiæ�ã�çiä	â
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ã�ç�ä(Þ�àiá£ð�ä[Ü£á§ÛiÜ£ä�åBÙ©×�íiáÝécâ�á£ãÝ×�ÜÝä�æ îlâ�ã�ç�ä(Þ�áÝáÝ×BÚ[Ù©Þ�ã�ä�æÒØ�ä[àiä�Ü�Þ�ãÝ×�Ü�ài×Bæiä�ë

�oàlãÝä[ÜÝÙª×�Ü/ài×5æ�ä[á¢Þ�ÜÝä�Ù©ß�Ûié©ä�ß�ä�à]ãÝä[æ�Þ�á§ài×�ÜÝß�Þ�é @�ìuo Ú'çi×�ÙªÚ[ä�Û7×�Ù©àlã�á6&Ká£ä[ä¬ôGÙ©Øië/C +nëSJ�çiä
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Interior CP

CP_SG_FR

CP_ENV

CP_AP

CP_CP

CP_B

CP_H

CP_TR

Generator CP

CP_ENV

CP_AP

CP_CP

CP_B

CP_H

CP_TR

Consumer CP

CP_DEP_FR
CP_ENV

CP_AP

CP_CP

CP_B

CP_H

CP_TR

ôGÙ©Ø�íiÜ£ä�C��?#BãÝÜÝíiÚ	ã�íiÜ£ä�×�ó-Ùªà]ãÝä[Ü£Ù©×�Ü�ê�Ø�ä�àiä[ÜÝÞ�ã�×�Ü/Þ�à�æ Ú�×�àiáÝí�ß�ä�Ü/Ú'ç�×�Ù©Ú�ä�Û¦×�Ùªà]ãÝá[ë
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TR: trail register
TR_FZ: trail freeze register
TR1: trail register before first suspension
TR2: trail register before second suspension

: consumer node
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Y = d

X = a

Z = f

Z = c

Y = b
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JGÞ�îiéªä�ýn� h�Þ�ÛJGÞ�î%ê�h�Þ�Û Þ�àiæ E�#�G Ü£íiàiàiÙªàiØ�ã�Ùªß�ä�á�×�àòÞ�á£ä�ã/×�óGài×�àÒã'Þ�îiéªä[æÒî¦ä[àiÚ'çiß�Þ�Ü£ùBá�ë

JGÞ�îiéªä�ý�áÝçi×^ð�á"ã�çiä�îiÞ�áÝä&ÜÝí�àiàiÙ©à�Øã�Ù©ß�ä[á�ê%Ù©à ß�Ù©éªé©Ù©á£ä[Ú�×�àiæiá�ê¦óQ×�Ü�h�Þ�ÛJGÞ�î%ê h�Þ�Û ï�ÜÝ×�éª×�Ø
Þ�àiæ�E�#�G ï�ÜÝ×�éª×�ØVóQ×�Ü«ã�çiäxá£ä�ã�×�ó<ài×�àã�Þ�îiéªä[æ�î¦ä[àiÚ'çiß�Þ�Ü£ùBá�ë®�oà�ÛiÞ�ÜÝä�à]ãÝçiä[á£ä[á�ê¦Ùcãqá£çi×^ð�á�ãÝçiä
Û¦ä[Ü£óQ×�ÜÝß�Þ�àiÚ[ä"×�ófh�Þ�Û Þ�àiæRE #�G ×^å�ä�Ü/ãÝçiäuh�Þ�ÛJGÞ�î Ü£íiàiàiÙªàiØ&ã�Ù©ß�ä[á�ëYJ�çiä�ÜÝä[á£íiéªãÝá�Ù©àiæiÙªÚgÞ�ãÝä
ã�çiÞ�ã h�Þ�ÛJ-Þ�î÷Ù©àlã�Ü£×5æ�íiÚ[ä�ê-×�à Þ^å�ä[ÜÝÞ�Ø�ä�êAÞ�à÷×^å�ä�ÜÝçiä[Þ�æñ×�ó�Þ�î¦×�í�ã @32 ×^å�ä�ÜVá�ã'Þ�àiæiÞ�ÜÝæ h�Þ�Û%ë
J�çiä�áÝä/×uå�ä[Ü£çiägÞ�æ�á�Þ�ÜÝä�æiíiäqãÝ×xã�çiä�ç}Þ�àiæié©ÙªàiØ¢×�ó�ãÝçiä�óQÜÝä[äMr[ä�Ü£ä[Ø�Ùªá£ã�ä�ÜÝá«Þ�àiæ¬ãÝçiä�óQ×�Ü£ð Þ�Ü£æ¬ã�Ü�Þ�Ù©é3ë
��ä[ØlÞ�Ü£æiÙ©à�Ø E�#�G�êlã�çiä§ÜÝä�áÝíiécã�á«áÝçi×^ðFã�çiÞ�ãgêB×�àÞgå�ä[Ü�Þ�Ø�ä�ê�h�Þ�ÛJGÞ�î�Ùªá CBë @�8"ã�Ùªß�ä�á>óKÞ�á£ã�ä�Ü«ãÝç}Þ�à
E #�G�ë:J�çiÙ©á�Ùªá�Þ�é©ß�×�á£ãqæiíiäxã�×�ã�ç�ä"óKÞ�á£ã�ä�ÜSh�Þ�ÛÒä[àiØ�Ùªàiä�ë

J<×¢Þ�áÝáÝä�áÝáAãÝçiä�Û¦ä[Ü�óQ×�ÜÝß�Þ�àiÚ�ä�×�ó�h�Þ�ÛJGÞ�î(ð�ç�ä[à�ÜÝí�àiàiÙ©à�Ø/ã�Þ�îié©ä�æVÛiÜ£×�Ø�ÜÝÞ�ß�á<Þ�à�æ¬Ú[×�ß�Û}Þ�Ü£ä
Ùªã�ð�Ùcã�ç E #�G�êið äxð�Ü£×�ã�äxóQ×�íiÜ�å�ä[ÜÝá£Ù©×�à�á/×�óGãÝçiäxóQ×�é©éª×uð�ÙªàiØVã�Þ�îié©ä�æÒÛiÜÝ×�Ø�Ü�Þ�ßS�

46587:9�;&< =?>9�7A@&B CED

>9�7A@GFIHGJLKEJ:MNHGJLK3OPQ4R5S9�TUVFIHWJRKXPYD
>9�7A@GFIHGJLKEJLZXP[4R5\>9�7A@EF]HGJ6^WJRZX_ PVJ`9�TUaFI^WJLKXPaJcb)dXe�=AT 7gf3b�h:f�d&=�iGF]KGJRZX_VJRZ	P�D

b)dXe�=�Tj7gf3b�h3f�d&=�iGF]HGJgMkOGJ:MNHjOP�D
b)dXe�=�Tj7gf3b�h3f�d&=�iGF]HGJgMmlonmp3OGJ:Mql�nqr p3O&P'465sHutAvwlEJxb)dye�=AT 7gf:b�h:f�d&=�iWFIHWJRpEJLrjp	P�D

J�ç�ä�óQ×�íiÜAå�ä�ÜÝáÝÙª×�àiá>æiÙ �Dä�Ü�ß�Þ�Ùªàiéªâ�Ùªà¬ã�çiä�à]íiß¬î¦ä[Ü�×�ó7ài×Bæiä[á«Þ�à�æ�Ø�Ü�Þ�Ûiç�ãÝ×�Û7×�é©×�Ø�â�ê�çiä�àiÚ[ä
æiä� }àiÙ©à�Ø áÝä[Þ�ÜÝÚ'çñá£Û}Þ�Ú[ä�á�×�óqå�Þ�Ü�â5ÙªàiØòÚ�×�ß�Ûié©ä6-�Ùcãoâ�ëS�oàñÞ�éªé>å�ä[Ü£áÝÙ©×�àiá[êAãÝçiä +]íiä[Ü�â Ø�×lÞ�é>Ù©á�ã�×
 }àiæÒã�ç�ä"ãÝÜ�Þ�à�áÝÙªãÝÙªå�äxÚ[é©×�áÝíiÜ£ä�×�óGãÝçiä"Ø�Ùªå�ä[à�Ø�Ü�Þ�Û�ç%ë

JGÞ�îiéªäcC áÝç�×uð�á�ãÝçiä�ÜÝíià�àiÙ©àiØ÷ãÝÙ©ß�ä[á�ê/ÙªàFß�Ùªé©éªÙ©áÝä�Ú[×�à�æiá[ê óQ×�Ü,h�Þ�ÛJGÞ�î%ê/íiáÝÙªàiØñî}Þ�ãÝÚ'çiä[æ
&%h�Þ�ÛJ-Þ�î�GqÞ�ãÝÚ'çiä[æ�+�Þ�àiæ�é©×BÚgÞ�é)&%h�Þ�ÛJGÞ�î�Öe×BÚgÞ�é +-áÝÚ'ç�ä[æiíiéªÙ©àiØ(á£ãÝÜ�Þ�ãÝä[Ø�Ùªä[á[ê5Þ�àiæiE #�G;ï�ÜÝ×�éª×�Ø
óQ×�Üxã�ç�ä&óQ×�íiÜ"î7ä�àiÚ'çiß�Þ�ÜÝù]á[ë(J�çiä�Ü£ä[á£íiéªãÝá(á£çi×^ð·ã�ç}Þ9ã�h�Þ�ÛJ-Þ�î GqÞ�ãÝÚ'çiä[æ ×�à Þ^å�ä[ÜÝÞ�Ø�ä�Û¦ä[Ümè
óQ×�Ü£ß�á«î7ä	ãÝãÝä[Ü�ãÝç}Þ�à,h�Þ�ÛJ-Þ�î�Ö,×5Ú[Þ�é¦Þ�àiæ(E�#�G�ë��oàÛ}Þ�Ü£ä[àlã�çiä�áÝä�á/Ùcã«áÝçi×^ð�áqã�ç�ä�×^å�ä�ÜÝçiä[Þ�æiá�×�ó
h�Þ�ÛJGÞ�î&Ö,×BÚgÞ�é5Þ�àiækE�#�G÷×^å�ä�ÜBh�Þ�ÛJGÞ�î GqÞ�ãÝÚ'çiä[æDë J�çiäqÜ£ä[áÝí�éªã�á-×�î�ã'Þ�Ù©àiä�æVóQ×�Ü-îiÞ�ã�Ú'çiä�æ&Þ�àiæ
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J-Þ�îié©ä`C�� h�Þ�Û�J-Þ�î Þ�àiæ E�#�G Ü£íiàiàiÙªàiØ�ã�Ùªß�ä�á�×�à�Þ&óQ×�í�Üqå�ä[Ü£áÝÙª×�à�ã�Þ�îiéªä[æÒî7ä�àiÚ'çiß�Þ�ÜÝù�ë

é©×BÚgÞ�éDáÝÚ'ç�ä[æiíiéªÙ©àiØ&Ú�×�à� }Ü£ß ÛiÜÝä	åBÙ©×�íiá�Ü£ä[áÝí�éªã�á�×�î5ã'Þ�Ùªàiä[æ�óQ×�Ü E�#�G íiáÝÙªàiØ�ã�çiä"á�Þ�ß�äxá£Ú'çiä[æií�écè
Ù©à�Ø�á�ã�Ü�Þ9ã�ä[Ø�Ù©ä[áVü?K�ÿ3ë J�çiäVÜ£ä[áÝí�éªã�á�Þ�é©á£×�á£çi×^ð ã�ç}Þ9ãgê}óQ×�Ü�ã�çiä�áÝä¬Û�ÜÝ×�Ø�ÜÝÞ�ß�á[ê�h�Þ�ÛJGÞ�î Ù©á§Þ�î7×�í�ã
>�ëcýIK�ã�Ù©ß�ä[á�óKÞ�á�ã�ä�Ü/ãÝç}Þ�à�Ú[íiÜ£ÜÝä[àlã�E #�G�ë^J�çiÙªá§Ùªá�Û}Þ�Ü£ãÝéªâ�æ�íiä�ãÝ×�ãÝçiä�óKÞ�á£ã�ä�Ü�h�Þ�Û ä�àiØ�Ù©à�ä�ê¦Þ�á
áÝä�ä[à Ùªà�ã'Þ�îiéªä&ý�ê¦Þ�àiæÒã�×&ã�çiä"óKÞ�Ú�ã�ãÝç}Þ�ã�E #�G Ù©ß�Ûié©ä�ß�ä�àlã�á�ä�-BãÝÜ�Þ�óQí�àiÚ�ãÝÙ©×�à}Þ�é©ÙªãÝÙ©ä�á ã�ç}Þ9ã�Þ�ÜÝä
á£ãÝÙ©éªéDéÉÞ�Ú'ùBÙªàiØ&Ù©à�h�Þ�ÛJGÞ�î�Þ�àiæÒã�ç�×�áÝä"ß�Þ^âÚgÞ�íiá£ä"æiä[é©Þ^âBá/æiíiÜ£Ù©àiØ�ä6-�ä�Ú[í�ãÝÙ©×�àDë

�oàÒÚ�×�ß�ÛiÞ�ÜÝÙªáÝ×�à�ð�Ùcã�ç�ãÝçiäxÜÝä�áÝíiécã�áqÛ�ÜÝä[á£ä[àlã�ä�æòÙªà üwý9@9ÿ3êBã�çiäxÜ£íiàiàiÙªàiØ¬ã�Ùªß�ä�óQ×�Ü ãÝçiäxîiÙªà}Þ�Ü£â
ã�Ü£ä[ä�î¦ä[àiÚ'ç�ß�Þ�Ü£ù ð Þ�á&ÜÝä[æ�íiÚ[ä�æ;îlâ Þ óKÞ�Ú	ã�×�Ü¬×�óuCBë @iw£íiá�ã&î]â÷ä[ß�Ûié©×^âBÙ©àiØòç}Þ�áÝç�Ù©àiØ Ù©à÷ãÝçiä
Ù©ß�Ûiéªä[ß�ä[àlã'Þ�ãÝÙ©×�àV×�ó%ã�Ü£Ù©ä�á[ë J�ç�Ù©á«î7ä�àiÚ'çiß�Þ�ÜÝù�Ùªá Þ"Ø�×B×5æ&ä�-�Þ�ß�Ûiéªä/Ùªà�ð�ç�Ù©Ú'ç�é©Þ�ÜÝØ�ä/Ú'çiÞ�Ù©àiá«×�ó
áÝÙªîié©ÙªàiØxài×Bæiä[á�ê5Ü£ä[ÛiÜ£ä[á£ä[àlã�ÙªàiØ�Þ�écã�ä[Ü£à}Þ�ãÝÙªå�ä�ÛiÞ�ã�çiá>óQ×�Ü«Þxã'Þ�îiéªä�ä[àlã�Ü�â�ê�Þ�ÜÝä�óQ×�Ü£ß�ä�æ�Þ�à�æ�ãÝçiä[Ü£ä	è
óQ×�Ü£ä�íiáÝÙªàiØ"ç}Þ�áÝç�Ù©àiØ¢ãÝ×�æ�Ù©ÜÝä�Ú�ãÝéªâ�Þ�Ú[Ú[ä�áÝá>ägÞ�Ú'ç�ài×Bæiä�Ù©à¬ãÝçiä�Ú'ç}Þ�Ùªà&Ø�Ùªå�ä[á>ß¬íiÚ'ç�Ù©ß�ÛiÜÝ×^å�ä[ß�ä[àlã
Ù©à�ãÝçiä"ä�-5ä[Ú�í�ã�Ùª×�à�ãÝÙ©ß�ä�ë
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@ ä�ç}Þgå�ä�ÛiÜ£ä[áÝä�àlã�ä[æ ã�ç�ä�æiä[á£Ù©Ø�à Þ�à�æ�Ù©ß�Ûié©ä�ß�ä�à]ã�Þ�ã�Ùª×�à�×�óYh�Þ�ÛJGÞ�î%ê,Þ�à�ä6-Bã�ä[à�áÝÙ©×�à ×�ó«ãÝçiä
h�Þ�ÛÒï�ÜÝ×�é©×�Ø¬á�âBá£ã�ä�ß ã�çiÞ�ã�Ù©ß�Ûiéªä[ß�ä[àlã�á�áÝäc+]íiä�àlã�ÙÉÞ�éDã'Þ�î�é©Ù©à�Øië�õ¢íiÜqá�âBá£ã�ä�ß Ù©àiÚ�é©íiæ�ä[á�Þ�éªé¦ãÝçiä
ß�Þ�Ú'çiÙ©à�ä[Ü£âÜÝäc+]íiÙªÜÝä�æ�ãÝ×�ä6-5ä[Ú[í5ã�ä�ÛiÜÝ×�Ø�Ü�Þ�ß�áqð�ÙªãÝçÒã�Þ�îiéªÙ©àiØ�Ùªà�×�Ü�èoÛiÞ�Ü�Þ�éªé©ä�é3ëlh�Þ�ÛJGÞ�î Ü£ä[íiá£ä[á
ã�ç�ä�ÛiÜÝÙªàiÚ[ÙªÛié©ä�á¢×�óeE #�G«èoï�ÜÝ×�éª×�Øiúûá #�ÖtA¢è�@�ìpo ä�àiØ�Ù©à�ä�ê%ð�çiÙªé©á£ã"Ùªàiài×^å�Þ�ã�ÙªàiØîlâ�á£ä[Û}Þ�ÜÝÞ�ã�ÙªàiØ
ã�ç�ä/ã�Þ�îié©ÙªàiØ"áÝíiá£Û7ä�àiáÝÙª×�àæ}Þ9ã'Þ"Ù©à�Þ(áÝÙªàiØ�éªä�áÝÛ}Þ�Ú�ä�êBã�çiä/æiä[Û¦ä[à�æiä[àiÚ	â�á£Û}Þ�Ú�ä�êiÞ�àiæ�îlâ�ÛiÜÝ×�Û7×�ámè
Ù©à�ØÞ�àiä	ð Ú�×�ß�Ûié©ä	ã�Ù©×�à æiä	ã�ä�Ú�ã�Ùª×�à�Þ�éªØ�×�Ü£Ùªã�ç�ß ài×�ãxîiÞ�áÝä�æ�×�àòã�ç�ä¬Ù©àlã�Ü£Ù©àiá£Ù©Ú[Þ�é©écâáÝäZ+]íiä[àlã�Ù©Þ�é
Ú[×�ß�Ûiéªä�ãÝÙ©×�à�á�ã'Þ�Ú'ù�ë
õ¢íiÜ  }ÜÝá�ãqÜ£ä[áÝí�éªã�á Þ�ÜÝä/å�ä�Ü£â�ä[àiÚ�×�íiÜ�Þ�Ø�Ù©àiØ�ë>õ�å�ä[Ü£çiägÞ�æiá�×^å�ä[Ü�á£ã�Þ�àiæ}Þ�Ü£æ(h�Þ�ÛÞ�ÜÝä�éª×^ð Þ�àiæ

Û¦ä[Ü£óQ×�ÜÝß�Þ�àiÚ[ä(Ù©à�ã'Þ�îiéªÙ©àiØ�î¦ä[àiÚ'çiß�Þ�Ü£ùBá�Ù©á�+Bí�Ùªã�ä(á�Þ�ãÝÙ©á�óKÞ�Ú�ãÝ×�Ü£â�ä�å�ä[à�ð�çiä�à�Ú[×�ß�Û}Þ�Ü£ä[æòð�Ùcã�ç
ã�ç�ä(Þ�ÜÝØ�í}Þ�îiéªâ�ß�×�Ü£äxß�Þ9ã�íiÜ£ä"Þ�àiæÒÚ[×�ß�Ûiéªä�ã�äuE�#�G á£âBá£ãÝä[ß�ë

@ äxç}Þgå�ä"×�î5ã'Þ�Ùªàiä[æ�å�ä[Ü�â�Ù©àiÙcã�Ù©Þ�é}ã�Ù©ß�Ù©à�Ø�á«óQ×�ÜqÛ}Þ�ÜÝÞ�é©éªä[é¦ä�-5ä[Ú�í�ã�Ùª×�àÒ×�àÒÞ¬áÝç}Þ�ÜÝä[æÒß�ä[ß�×�Ü£â
ïGä�àlã�Ù©í�ß�ï�ÜÝ×"ß�Þ�Ú'çiÙªàiä�ëBJ�çiä�ÜÝä[á£íiéªãÝá�áÝçi×^ð áÝÙ©Ø�àiÙ| }Ú[Þ�àlã�áÝÛ¦ä[ä�æiíiÛiá>óQ×�Ü>Þ�ã�Þ�îié©ä�æ�Þ�ÛiÛiéªÙ©ÚgÞ9ã�Ù©×�à
Ù©à�Ú[ÜÝä[Þ�áÝÙªàiØ íiÛ ã�×òãÝçiä�óQ×�íiÜ(ÛiÜÝ×BÚ[ä�áÝá£×�ÜÝá&Þ�à�æñä[àiÚ�×�íiÜ�Þ�Ø�äíiá¬Ùªà ×�í�Ü¬î7ä�é©Ùªä�å�ä�ã�ç}Þ9ãVã'Þ�îié©ÙªàiØ
Þ�àiæ Û}Þ�ÜÝÞ�é©éªä[é©ÙªáÝß ß�Þgâ�ãÝ×�Ø�ä�ãÝçiä[Ü/Ú[×�à]ãÝÜÝÙªîií�ã�ä�ã�×�Ù©àiÚ�ÜÝä[Þ�áÝÙªàiØ�ãÝçiä(ÜÝÞ�àiØ�ä�×�ó>Þ�ÛiÛié©ÙªÚgÞ�ãÝÙ©×�à�áqóQ×�Ü
Ö,×�Ø�ÙªÚxï�ÜÝ×�Ø�ÜÝÞ�ß�ß�ÙªàiØië
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o"(�# � Þ�àiæ Û¦ä[Ü�óQ×�ÜÝß�Þ�àiÚ�ä Ü£ä[áÝí�éªã�á�ë�
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