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ë�ökì¡ë$îmç7í�å¸ðÀë$ñÊì�í�ùFçÏé�ç7ì�í¯ï)ö�éÉîmì�ï�çUé��

y÷ ë�ö�ðÁé5éÉçUïeë¯ðÀòF÷ õEç2è�ðÊé¯ï�ômé�é=ö�ò¨õ ë�ò
í¯ç°îkí�çUéÉç7÷FëixvyJswt
å¸ò9è�ç°ñÁétõ�ðÀë�ö�ë�ö�ç�sw�#�Y�·äw�P�PñÁì¡÷kù�ôkì�ù�ç�økë�ò�û�ç°í¯ðÀóºê5é�ò�å¸ç
ò¡ó;ë�ö�ç7ðÀíKî�í�òFîmç7íÉë¯ðÀçUé��8�ªs��%�Y�?äw�'�på¸ò�è�ç°ñkðÊéRï°ò�÷kéÉë�í¯ôkï�ë�ç7è
óºí�òFå ë¯ö�í�ç7ç¸ækì�é�ðÊï�ëgê9î;ç7é^ò�ó�òFækrgç7ï�ë¯é7ú"î�í¯ò�ï�ç7é¯é�ç7é7ø"è�ì¨ë)ì�òFæ�ü
rgç7ï�ë¯é7øÏì�÷kè å¸ç7é¯é�ì�ù�ç7é��D(Ôökç î�í¯ðÀ÷kï°ðÀîmì¡ñ�î�í�ò�ï°ç7é¯é·ðÊé2ï°ì�ñÀñÊç7è
�µ k�µ¬&�"�?ì¡÷9ê£ò�óDsw�#�Y�·äw�P� ÷�ò¡ë)ì¨ë¯ðÀòF÷kì¡ñ�ï�òF÷9û�ç°÷Së¯ðÀòF÷ké\è�ç�ü
í�ðÊû�çRóºí�òFå ë¯ö�ç 	 ñÊì�÷�ù�ôkì�ù�çFø�ðÀ÷mï�ñÊôkè�ðÊ÷�ùÏè�ç7ï�ñÁì¡í)ì¨ë¯ðÀòF÷¼ì¡÷kè¼ðÀ÷�ðÀü
ë�ðÁì¡ñÊð�|Uì¨ë¯ðÀòF÷2ò�ó�ûaì�í�ðÁì¡ækñÀçUé�(Ôö�ç��F¥¨±¹À¥U¥¯¢ égë)ì¨ë¯ç°å¸ç°÷SëÄùFðÀûFç7é¼ì
ï�ê�ï�ñÊðÁï�÷�ò�÷�üè�ç°ë�ç°í¯å¸ðÀ÷kðÊéÉë�ðÁï^ï)ö�ò�ðÁï�ç^ò�ó@ò�÷�ç^ùFôkì¡í)è`økì�÷kè�ç7ì�ï)ö
ù�ôkì�í¯è¸ömì�éÔì�ï�ë�ðÊò�÷kéEì�é¯éÉò�ï�ðÁì¨ë¯ç7è�õ�ðÀë�ö�ð�ë$�k��ò�íÔì\ù�ðÊû�ç°÷qxvyJswt
ë�ö�ç¼ï°ò�í¯í�çUéÉî;ò�÷mè�ðÀ÷kùôsw�#�Y�·äw�P� å¸ò9è�ç°ñ"ökìFé�ë�ö�í¯ç°ç�îkì�íÉë)é°ú
•
ë�ökçÄè�ç��m÷�ð�ë¯ðÀòF÷·ò¡óVë�ökç

p−enabled
ï�òF÷kè�ðÀë�ðÊò�÷5óºòFí$ç7ìFï)ö

ë�í)ì¡÷méÉðÀë�ðÊò�÷�õ
•
ë�ökç�è�ç��k÷�ðÀë�ðÊò�÷5ò�óxë�ökçD�mí�ç^ï�òF÷kè�ðÀë�ðÊò�÷�óºò�íÔç7ìFï)ö=ë¯í¯ì�÷ké�ð�ü
ë�ðÊò�÷'õ

•
ë�ökç=��¥¨±¹Ê¥7¥)¢�ðÀ÷�ë¯ö�ç��µ k�µ¬�óºô�÷kï�ë�ðÊò�÷��

(Ôö�çÂ�kí)éÉë=ëgõ�ò îkì¡í�ë¯é�ì¡í¯ç�é�ðÀå¸î�ñÊç?ë¯ò
ò�æ�ë¯ì¡ðÊ÷"øEæmçUï°ì¡ôméÉç
ë�ö�ç7ê�è�ç7îmç7÷kè�ò�÷�ñÊê[ô�î;ò�÷�ë¯ö�ç¼égë¯í�ômïeë�ôkí�ç�ò¡ó#ë�ö�çôxkyJswt��

(Ôö�ç���¥¡±¹À¥U¥¯¢2ðÁé$ömì¡í)è�ç°íÔë¯ò�ò�æ�ë)ì¡ðÊ÷�æ;ç7ï7ì¡ôké�ç^ðÀëtåÄôkéÉëtðÊ÷�ü
ï�ñÊôkè�ç�ì¡ñÊñRë�ökç=î;òFé¯éÉðÊæ�ñÊç=éÉôkækéÉç°ë¯éÄò¡ó�ë�í)ì¡÷méÉðÀë�ðÊò�÷ké^ë�ökì¡ë\å�ìaê



�kí�ç�éÉðÊåÄô�ñÀë¯ì�÷�ç°òFôké�ñÀê ��(#òOè�ç��k÷�ç?ë¯ö�ç�ì�ñ�ë¯ç°í¯÷kì¨ë¯ðÀûFç?ï)ö�ò�ðÁï�çUé
ò¡óÏë�ö�ç
�F¥¨±¹À¥U¥¯¢Mø�é�ò�å¸ç·ï°ì�ñÊï°ô�ñÊì¡ë�ðÊò�÷ké¸å\ôkéÉë[æmç?î;ç°í�óºò�í¯å¸ç7è
ækì�é�ç7è�ò�÷�ë�ö�ç^ùFôkì¡í)è�é�ò¡ó�ç7ìFï)ö=ë¯í¯ì�÷kéÉðÀë�ðÊò�÷'�

��ðÊí¯éÉë�ñÊê�ø�õEç$ï7ì¡ñÁï�ô�ñÁì¨ë¯çÔë�ö�ç$é�ô�æké�ç�ë)é@ò¡ó;ë�í)ì¡÷ké�ðÀë�ðÊò�÷kéVõ�ö�ðÁï)ö
å¸ìaê
æmç�é�ðÊåÄô�ñÀë¯ì�÷�ç°òFôkéÉñÊê

p−enabled
�³í�çUï°ì¡ñÊñÔë�ömì¨ë�é�ç�ë[ò�ó

ë�í)ì¡÷ké�ð�ë¯ðÀòF÷ké#ðÊé
p−enabled

ðÀókë¯ö�ç°í¯çEç���ðÊéÉë¯é@ì�îmò�ë�ç7÷Fë¯ðÊì�ñ�å�ì¡íG�Fü
ðÀ÷�ùtî�ñÊìFï�çEç°÷kì�æ�ñÀðÊ÷�ùtì�ñÀñFë�í)ì¡÷méÉðÀë�ðÊò�÷kéxðÀ÷Äð�ë��8t$ò�ë�ðÁï�ç@ë¯ökì¨ë@éÉôkæ�ü
éÉç°ë¯é�ò¡ó@ë�ökðÊé�é�ç�ë¯é�ì�í�çÄéÉë�ðÊñÊñVé�ç�ë)éÏò¡ó

p−enabled
ë¯í¯ì�÷kéÉðÀë�ðÊò�÷mé°ø

ì¡÷kè�ë�ö9ôké7ø`õEç�÷kç°ç7è�ò�÷kñÀê·ë¯ò?ï�òF÷kéÉðÁè�ç7í�ë¯ö�ç�å�ì8��ðÊå¸ì�ñRéÉôkæ�ü
éÉç°ë¯é¸ò¡ó

p−enabled
ë¯í¯ì�÷ké�ð�ë¯ðÀòF÷kéi�ºðÊ÷kè�ç°î;ç°÷mè�ç°÷Së�ñÊêjò¡ótë¯ö�ç°ðÊí

ù�ôkì�í¯è�é�ö9û¨ì¡ñÊôkì¨ë¯ðÀòF÷�����xç�ë$ôké$è�ç°÷�ò�ë�çÏë�ö�ç¼é�ç�ë$ò�óVé�ôkï)ö�å�ì8�9ü
ðÀå�ì¡ñ"é�ô�æké�ç�ë)éÔæ9ê

PEMAXS
�

x�ç7ï�òF÷kè�ñÊê�øMóºòFíÏçUì�ï)ö
MT ∈ PEMAXS

øMõ�ç�ï7ì¡ñÁï�ô�ñÁì¨ë¯ç
ð�ë)éKå�ì8��ðÊå�ì¡ñMéÉô�æméÉç°ë¯é�ò¡óxç7÷kì¡ækñÀçUè¸ë�í)ì¡÷ké�ðÀë�ðÊò�÷ké7øFð&� ç��9õEçÏï�òF÷�ü
éÉðÁè�ç°í[ë�ö�ç?å�ì��9ðÊå�ì¡ñÏéÉô�æméÉç°ë¯é�ò�ó

MT
õ�ö�òSéÉç·ùFôkì¡í)è�é[ï7ì¡÷

æmçOå¸ìFè�ç ë¯í�ôkç ô�÷kè�ç7í�ë¯ö�çOé¯ì¡å¸çOûaì�ñÀômì¨ë�ðÊò�÷'�D�"ç°ë
T ′ =

{t1, . . . , tk}
æmç�éÉôkï)ö?ì�éÉôkækéÉç°ë�ò�ó

MT
�/�$ñÀë�ö�òFô�ù�ö�ì¡ñÊñ"ë�ökç

ë�í)ì¡÷ké�ð�ë¯ðÀòF÷ké¸ðÊ÷
T ′ ï°ò�ô�ñÁèjæmç?ç7÷kì¡ækñÀçUèjë�òÑ�kí¯ç?é�ðÀå\ô�ñ�ë)ì¡÷�ç°ü

ò�ôké�ñÀêFø�ù�ðÊû�ç7÷·ì�å�ì¡íG�SðÊ÷�ù¸ðÀë�å�ìaê=òF÷�ñÀê
p−enabled

é�ò�å¸ç^ò�ó
ë�í)ì¡÷ké�ð�ë¯ðÀòF÷ké�ðÀ÷

T ′ �N(Ôö9ôkéÔõ�ö�ç7÷·ï°ì¡ñÁï�ôkñÊì¡ë�ðÊ÷�ù�ë�ö�ç^ùFôkì¡í)è�é�ò¡óë�ö�ç?��¥¡±¹À¥U¥¯¢Oõ�ç¸åÄôkéÉë¼ï�ò�÷méÉðÁè�ç°íÏë¯ö�ç��kí�ðÊ÷�ù5ò¡óÔì¡ñÊñVð�ë)é¼éÉôkæ�ü
éÉç°ë¯é��/����ækéÉç7í�ûFç�ë�ömì¨ëÔð�óVì¼å�ì¡íG�9ðÀ÷�ùÄî�ñÊìFï�çÏç°÷kì�æ�ñÊç7é�ì¡ñÊñkë¯í¯ì�÷�ü
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� 	 ò�÷mè�ð�ë¯ðÀòF÷

C1
ðÊéOéÉðÊå�ü

î�ñÀê ë�ökçOï�òF÷8rgô�÷kï�ë�ðÊò�÷ ò�ó
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ï°ò�÷kè�ð�ë¯ðÀòF÷ké?ò�ó�ë�ö�ç
ë�í)ì¡÷ké�ð�ë¯ðÀòF÷kélðÀ÷
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ë¯ì¡ðÊ÷ké�ë¯ö�ç�ë�í)ì¡÷ké�ð�ë¯ðÀòF÷
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⋃
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ç°÷kì�æ�ñÀðÊ÷�ù ì�÷kè ðÊ÷�ö�ðÊæ�ð�ë¯ò�í�ì¡í)ï°é��"y÷ª�kùFô�í�çÚ!£õEç�ökìaû�ç5ë¯ö�ç
otì�éc��ç7ñÀñMí¯ç°î�í¯ç7é�ç°÷Së)ì¨ë�ðÊò�÷�ò¡ó#ë�ö�ç^í¯ç7ìFïeë�òFí�ö é%xvyJswtô�

Ù�éÉðÊ÷�ùpë¯ö�ç ì¡î�îkñÀðÁï°ì¡ë�ðÊò�÷lõ�ö�ðÊï)ölðÊå�îkñÀç7å�ç7÷Së¯é5ë¯ö�ç ï�òF÷�ü
ï�ç°î�ë¯é$îkí�çUéÉç7÷Fë¯ç7è·ðÊ÷·ë¯ö�çÄî�í¯ç°û9ðÊò�ôké�éÉçUïeë¯ðÀòF÷"økõ�ç¼ò�æ�ë¯ì¡ðÊ÷·ë¯ö�ç
sw�#�Y�·äw�'�
å¸ò9è�ç°ñ9ï�ò�í¯í¯ç7é�îmòF÷kè�ðÊ÷�ùÔë�òtë�ö�çExvyJswtjéÉö�ò¨õ�÷^ðÊ÷
�kù�ô�í¯çÁ������óºí¯ì�ù�å¸ç°÷Sëtò�ó�ë¯ö�ðÁéDs��%�Y�?äw�'��å�ò�è�ç7ñ#ðÁé�î�í�ç°ü
éÉç7÷Fë¯ç7è\ðÀ÷Á�kùFô�í�çÔþ��8z�ç�é�ö�ò¨õ ë¯ö�çÔñÀðÊ÷�ç7éRò¡ókë¯ö�ç%sw�#�Y�·äw�P�
å�ò�è�ç7ñ¡ë¯ökì¨ëVì¡í¯ç@ñÀðÊ÷���çUèÏë�òtë�ö�ç�éÉðÊåÄô�ñÀë¯ì�÷�ç°òFôkéV�kí¯ðÊ÷�ù$ò¡ó9ë¯í¯ì�÷�ü

T t1 = Trans "t1" [Place "p1"] [] []U (Var "Start")V [Place "p2", Place "p3", Place "p6"]W t2 = Trans "t2" [Place "p2"] [] []X (Var "FullC1")Y [Place "p4"]Z t3 = Trans "t3" [Place "p3"] [] [][ (Var "FullC2")\ [Place "p5"]T^] t4 = Trans "t4" [Place "p4", Place "p5"]T7T [] [Place "p7"]T^U (Var "")T^V [Place "p8",Place "p9",Place "p10"]T;W t5 = Trans "t5" [Place "p8"] [] []T^X (Var "FullR")T^Y [Place "p7"]T.Z t6 = Trans "t6" [Place "p7"] [] []T^[ (Neg (Var "FullR"))T^\ [Place "p8"]U7] t7 = Trans "t7" [Place "p9"] [] []U�T (Var "EmptyC1")U7U [Place "p2",Place "p11"]U7V t8 = Trans "t8" [Place "p10"] [] []U.W (Var "EmptyC2")U7X [Place "p3",Place "p12"]U7Y t9 = Trans "t9" [Place "p6"] [] []U�Z (Var "Begin")U7[ [Place "p13"]U7\ t10 = Trans "t10" [Place "p11",Place "p12",V7] Place "p13"] [] []V�T (Var "")V7U [Place "p14"]V7V t11 = Trans "t11" [Place "p8",V.W Place "p14"] [] []V7X (Var "EmptyR")V7Y [Place "p15"]V�Z t12 = Trans "t12" [Place "p15"] [] []V7[ (Var "End")V7\ [Place "p16"]W�] t13 = Trans "t13" [Place "p16"] [] []W_T (Var "EmptyT")W�U [Place "p6"]W�V
W7W reactor =[t1, t2, t3, t4, t5, t6, t7,W�X t8, t9, t10, t11, t12, t13]W�Y reactor_context=W�Z [Or (Neg (Var "FullC1" ))W�[ (Neg (Var "EmptyC1" )),W�\ Or (Neg (Var "FullC2" ))X7] (Neg (Var "EmptyC2" )),X�T Or (Neg (Var "FullR" ))X7U (Neg (Var "EmptyR" )),X7V Or (Neg (Var "Begin" ))X.W (Neg (Var "End" ))]X7X reactor_m0 = [Place "p1"]X7Y sreactor = (reactor, reactor_m0,X�Z reactor_context)
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T #define pen_t4 (p4&&p5&&!p7&&!p8&&!p9&&!p10)U #define fire_t4 p4=0;p5=0; p8=1; p9=1; p10=1;V #define pen_t10 (p11&&p12&&p13&&!p14)W #define fire_t10 p11=0; p12=0; p13=0; p14=1;X ...Y #define enabled_t1_t7 \Z (pen_t1&&pen_t5&&pen_t7&&pen_t8&&pen_t12)||[ (pen_t1&&pen_t5&&pen_t7&& pen_t12)\ ...T;] ||(pen_t1&&pen_t7&&((!pen_t6)||(!pen_t5)))T.T doT;U ...T;V :: pen_t1 && pen_t4 && pen_t10 && pen_t12 ->ToW atomic{fire_t1; fire_t4; fire_t10; fire_t12;}T;X :: pen_t4 && pen_t10 && pen_t12 ->T;Y atomic{fire_t4; fire_t10; fire_t12; }T^Z :: pen_t1 && pen_t4 && pen_t10 && pen_t13 ->T;[ atomic{fire_t1; fire_t4; fire_t10; fire_t13;}T;\ :: pen_t4 && pen_t10 && pen_t13 ->U.] atomic{fire_t4; fire_t10; fire_t13; }U�T :: pen_t1 && pen_t4 && pen_t10 ->U.U atomic{fire_t1; fire_t4; fire_t10; }U.V :: pen_t4 && pen_t10 ->U^W atomic{fire_t4; fire_t10; }U.X ...U.Y od
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