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Properties of
guarded processes
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Guarded variables
G(p,X [ {x}) ) G(p,X)

<latexit sha1_base64="5jsg0rwfbCSZhmS8ZzoqETPaWig=">AAACKnicbVDLSsNAFJ34rPVVdelmaBEUpCQi6FJ0ocsq1haaUG7Gax2cJMPMjVpC936MuNXvcCdu/QH/wDR2YdWzOpxznyfUSlpy3TdnYnJqema2NFeeX1hcWq6srF7YJDUCmyJRiWmHYFHJGJskSWFbG4QoVNgKb46GfusWjZVJfE59jUEEvVheSQGUS91K9XhTb7d9kWruZ/f+YMs/k71rAmOSO154W91Kza27Bfhf4o1IjY3Q6FY+/ctEpBHGJBRY2/FcTUEGhqRQOCj7qUUN4gZ62MlpDBHaICt+GfCN1AIlXKPhUvFCxJ8dGUTW9qMwr4yAru1vbyj+53VSutoPMhnrlDAWw0UkFRaLrDAyDwn5pTRIBMPLkcuYCzBAhEZyECIX0zy1saGgVJDd9wd5Rt7vRP6Si526t1vfP92tHRyO0iqxdVZlm8xje+yAnbAGazLBHtgTe2YvzqPz6rw579+lE86oZ42Nwfn4AoMOpv8=</latexit>

G(p,X) ^ x 62 fv(p) ) G(p,X [ {x})

<latexit sha1_base64="8T2yQ92dtT2BCJsxr7uHiwxd/XI="></latexit>

proofs by structural induction on    (omitted)p

<latexit sha1_base64="rl1RMmRWIHJknliqyLmhyNHDAzA=">AAACB3icbVDLSgNBEJyNrxhfUY9eBoPgKexKwByDXjwmYB6QLKF30olDZh/M9IphyQeIV/0Ob+LVz/Az/AN34x5MtE5FVXdXU16kpCHb/rQKa+sbm1vF7dLO7t7+QfnwqGPCWAtsi1CFuueBQSUDbJMkhb1II/iewq43vc787j1qI8PglmYRuj5MAjmWAiiVWtGwXLGr9gL8L3FyUmE5msPy12AUitjHgIQCY/qOHZGbgCYpFM5Lg9hgBGIKE+ynNAAfjZssHp3zs9gAhTxCzaXiCxF/byTgGzPzvXTSB7ozq14m/uf1YxrX3UQGUUwYiCyIpMJFkBFapg0gH0mNRJB9jlwGXIAGItSSgxCpGKeVLB0FpdzkYTZPO3JWG/lLOhdVp1att2qVxlXeVpGdsFN2zhx2yRrshjVZmwmG7Ik9sxfr0Xq13qz3n9GCle8csyVYH98ZCppL</latexit>

TH.

TH.
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Substitutions preserve 
guardedness

G(p,X) ^
^

i2[1,n]

G(pi, X) ) G(p[p1/x1 , · · · ,pn /xn ], X)

<latexit sha1_base64="PjYplCBns5qRGz1V7nogeoURMq0="></latexit>

TH.

proof by structural induction on    (omitted)p

<latexit sha1_base64="rl1RMmRWIHJknliqyLmhyNHDAzA=">AAACB3icbVDLSgNBEJyNrxhfUY9eBoPgKexKwByDXjwmYB6QLKF30olDZh/M9IphyQeIV/0Ob+LVz/Az/AN34x5MtE5FVXdXU16kpCHb/rQKa+sbm1vF7dLO7t7+QfnwqGPCWAtsi1CFuueBQSUDbJMkhb1II/iewq43vc787j1qI8PglmYRuj5MAjmWAiiVWtGwXLGr9gL8L3FyUmE5msPy12AUitjHgIQCY/qOHZGbgCYpFM5Lg9hgBGIKE+ynNAAfjZssHp3zs9gAhTxCzaXiCxF/byTgGzPzvXTSB7ozq14m/uf1YxrX3UQGUUwYiCyIpMJFkBFapg0gH0mNRJB9jlwGXIAGItSSgxCpGKeVLB0FpdzkYTZPO3JWG/lLOhdVp1att2qVxlXeVpGdsFN2zhx2yRrshjVZmwmG7Ik9sxfr0Xq13qz3n9GCle8csyVYH98ZCppL</latexit>
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Transitions preserve 
guardedness

G(p,X) ^ p
µ�! q ) G(q, ;)

<latexit sha1_base64="ppn6dGB433RnEZNZ/pvnlcgAazE="></latexit>

TH.

proof by rule induction on             (omitted)p
µ�! q

<latexit sha1_base64="ewhzfpYyY1wZa+R4QtDxTWEHAek=">AAACHHicbVC7TsNAEDyH99s8OpoTERJVZKNIpETQUIJEHlJiRevLJpxyfnC3BoKVX0G08B10iBaJz+APsIMLCEw1mtndWY0fK2nIcT6s0szs3PzC4tLyyura+oa9udUwUaIF1kWkIt3ywaCSIdZJksJWrBECX2HTH57mfvMGtZFReEmjGL0ABqHsSwGUSV17J+7caTm4ItA6uk07QTLm11277FScCfhf4hakzAqcd+3PTi8SSYAhCQXGtF0nJi8FTVIoHC93EoMxiCEMsJ3REAI0Xjr5fsz3EwMU8Rg1l4pPRPy5kUJgzCjws8kA6MpMe7n4n9dOqF/zUhnGCWEo8iCSCidBRmiZ1YK8JzUSQf45chlyARqIUEsOQmRikvX06ygo5aV3o3HWkTvdyF/SOKy41Urtolo+PinaWmS7bI8dMJcdsWN2xs5ZnQl2zx7ZE3u2HqwX69V6+x4tWcXONvsF6/0LkVyjHg==</latexit>



Guarded processes are 
finitely branching
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is a finite set

we prove a stronger property:
X = {x1, ..., xn}

<latexit sha1_base64="L8exAuORXYuGkVfgtlbdBQ/7H80=">AAACGXicbVBNS8NAEN34WetX1aOXxSJ4kJCIoBdB9OKxgtVCG8JkHXVxswm7E20J/SXiVX+HN/HqyZ/hPzCpPdjWd3q8NzNveFGqpCXP+3Kmpmdm5+YrC9XFpeWV1dra+qVNMiOwKRKVmFYEFpXU2CRJClupQYgjhVfR/WnpXz2gsTLRF9RLMYjhVssbKYAKKayttY46eTf0d13X3e2GutMPa3XP9Qbgk8QfkjobohHWvjvXichi1CQUWNv2vZSCHAxJobBf7WQWUxD3cIvtgmqI0Qb54PU+384sUMJTNFwqPhDx70YOsbW9OComY6A7O+6V4n9eO6ObwyCXOs0ItSiDSCocBFlhZNEJ8mtpkAjKz5FLzQUYIEIjOQhRiFlR0shRUCrIu72yI3+8kUlyuef6++7h+X79+GTYVoVtsi22w3x2wI7ZGWuwJhPskT2zF/bqPDlvzrvz8Ts65Qx3NtgInM8fRmugIA==</latexit>

� = [p1/x1 , · · · ,pn /xn ]

<latexit sha1_base64="MDkkE21yfh1pi8+6MMM8q7h372k="></latexit>

is a finite set

proof: by structural induction on p

<latexit sha1_base64="rl1RMmRWIHJknliqyLmhyNHDAzA=">AAACB3icbVDLSgNBEJyNrxhfUY9eBoPgKexKwByDXjwmYB6QLKF30olDZh/M9IphyQeIV/0Ob+LVz/Az/AN34x5MtE5FVXdXU16kpCHb/rQKa+sbm1vF7dLO7t7+QfnwqGPCWAtsi1CFuueBQSUDbJMkhb1II/iewq43vc787j1qI8PglmYRuj5MAjmWAiiVWtGwXLGr9gL8L3FyUmE5msPy12AUitjHgIQCY/qOHZGbgCYpFM5Lg9hgBGIKE+ynNAAfjZssHp3zs9gAhTxCzaXiCxF/byTgGzPzvXTSB7ozq14m/uf1YxrX3UQGUUwYiCyIpMJFkBFapg0gH0mNRJB9jlwGXIAGItSSgxCpGKeVLB0FpdzkYTZPO3JWG/lLOhdVp1att2qVxlXeVpGdsFN2zhx2yRrshjVZmwmG7Ik9sxfr0Xq13qz3n9GCle8csyVYH98ZCppL</latexit>

G(p, ;) ) 8µ. {q | p µ�! q}

<latexit sha1_base64="t1ZnDEPHioVKO0DKuQnGP2GxN9c="></latexit>

we only show some cases (and omit some details)

G(p,X) ^
^

i2[1,n]

G(pi, X) ) {q | 9µ. p� µ�! q}

<latexit sha1_base64="Gu1eNVJWHXZsHMBp/l5WVlqQ3PI="></latexit>

TH.

TH.

(see next slides)



77

proof: by structural induction on p

<latexit sha1_base64="rl1RMmRWIHJknliqyLmhyNHDAzA=">AAACB3icbVDLSgNBEJyNrxhfUY9eBoPgKexKwByDXjwmYB6QLKF30olDZh/M9IphyQeIV/0Ob+LVz/Az/AN34x5MtE5FVXdXU16kpCHb/rQKa+sbm1vF7dLO7t7+QfnwqGPCWAtsi1CFuueBQSUDbJMkhb1II/iewq43vc787j1qI8PglmYRuj5MAjmWAiiVWtGwXLGr9gL8L3FyUmE5msPy12AUitjHgIQCY/qOHZGbgCYpFM5Lg9hgBGIKE+ynNAAfjZssHp3zs9gAhTxCzaXiCxF/byTgGzPzvXTSB7ozq14m/uf1YxrX3UQGUUwYiCyIpMJFkBFapg0gH0mNRJB9jlwGXIAGItSSgxCpGKeVLB0FpdzkYTZPO3JWG/lLOhdVp1att2qVxlXeVpGdsFN2zhx2yRrshjVZmwmG7Ik9sxfr0Xq13qz3n9GCle8csyVYH98ZCppL</latexit>

p = nil

<latexit sha1_base64="3Ilt3PIoeUEELY9yYSN3d7gTPs8=">AAACFHicbVDLSsNAFJ3Ud31VXboZLIKrkkjBbgTRjUsFq0Iby830tg6dTMLMjVhCf0Pc6ne4E7fu/Qz/wCRmYdWzOpxzH4cTxEpact0PpzIzOze/sLhUXV5ZXVuvbWxe2igxAtsiUpG5DsCikhrbJEnhdWwQwkDhVTA6yf2rOzRWRvqCxjH6IQy1HEgBlEk38WE3BLoNBqmWatKr1d2GW4D/JV5J6qzEWa/22e1HIglRk1BgbcdzY/JTMCSFwkm1m1iMQYxgiJ2MagjR+mmResJ3EwsU8RgNl4oXIv7cSCG0dhwG2WSe0f72cvE/r5PQoOWnUscJoRb5I5IKi0dWGJnVgbwvDRJBnhy51FyAASI0koMQmZhk/UwdBaX89H6cd+T9buQvudxveM1G67xZPzou21pk22yH7TGPHbAjdsrOWJsJZtgje2LPzoPz4rw6b9+jFafc2WJTcN6/AMBWoBM=</latexit>

nil� = nil

<latexit sha1_base64="vouMK7KVkmkOW3PSMjt6YR9IIuk=">AAACKXicbVC7SgNBFJ31GeMramkzGgSrsCuCNkLQxjKCeUCyhLvjTRycnV1m7ophSe3HiK1+h53a+gX+gbsxRWI81eGc+zxBrKQl1/1w5uYXFpeWCyvF1bX1jc3S1nbDRokRWBeRikwrAItKaqyTJIWt2CCEgcJmcHeR+817NFZG+poGMfoh9LXsSQGUSd3SXicEug16qZZq2LGyHwI/45Nit1R2K+4IfJZ4Y1JmY9S6pe/OTSSSEDUJBda2PTcmPwVDUigcFjuJxRjEHfSxnVENIVo/Hb0y5AeJBYp4jIZLxUciTnakEFo7CIOsMr/R/vVy8T+vnVDv1E+ljhNCLfJFJBWOFllhZJYR8htpkAjyy5FLzQUYIEIjOQiRiUkW2tRQUMpPHwZ5Rt7fRGZJ46jiHVdOr47L1fNxWgW2y/bZIfPYCauyS1ZjdSbYI3tmL+zVeXLenHfn87d0zhn37LApOF8/lcmoSA==</latexit>

{q | 9µ. nil µ�! q} = ;

<latexit sha1_base64="MMh5238LUzHHnvFVhktZJDKQ74s="></latexit>

X = {x1, ..., xn}

<latexit sha1_base64="L8exAuORXYuGkVfgtlbdBQ/7H80=">AAACGXicbVBNS8NAEN34WetX1aOXxSJ4kJCIoBdB9OKxgtVCG8JkHXVxswm7E20J/SXiVX+HN/HqyZ/hPzCpPdjWd3q8NzNveFGqpCXP+3Kmpmdm5+YrC9XFpeWV1dra+qVNMiOwKRKVmFYEFpXU2CRJClupQYgjhVfR/WnpXz2gsTLRF9RLMYjhVssbKYAKKayttY46eTf0d13X3e2GutMPa3XP9Qbgk8QfkjobohHWvjvXichi1CQUWNv2vZSCHAxJobBf7WQWUxD3cIvtgmqI0Qb54PU+384sUMJTNFwqPhDx70YOsbW9OComY6A7O+6V4n9eO6ObwyCXOs0ItSiDSCocBFlhZNEJ8mtpkAjKz5FLzQUYIEIjOQhRiFlR0shRUCrIu72yI3+8kUlyuef6++7h+X79+GTYVoVtsi22w3x2wI7ZGWuwJhPskT2zF/bqPDlvzrvz8Ts65Qx3NtgInM8fRmugIA==</latexit>

� = [p1/x1 , · · · ,pn /xn ]

<latexit sha1_base64="MDkkE21yfh1pi8+6MMM8q7h372k="></latexit>

is a finite setG(p,X) ^
^

i2[1,n]

G(pi, X) ) {q | 9µ. p� µ�! q}

<latexit sha1_base64="Gu1eNVJWHXZsHMBp/l5WVlqQ3PI="></latexit>

TH. (continue)

p = x

<latexit sha1_base64="f699x67THxINTBiUVwKQMJctY8I=">AAACCXicbVDLSgNBEJyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJ6J504ZPbBTK8kLPkC8arf4U28+hV+hn/gZs3BJNapqOruasqLlDRk219WbmV1bX0jv1nY2t7Z3SvuHzRMGGuBdRGqULc8MKhkgHWSpLAVaQTfU9j0htdTv/mI2sgwuKdxhK4Pg0D2pQBKpbvoctQtluyynYEvE2dGSmyGWrf43emFIvYxIKHAmLZjR+QmoEkKhZNCJzYYgRjCANspDcBH4ybZqxN+EhugkEeouVQ8E/HvRgK+MWPfSyd9oAez6E3F/7x2TP2Km8ggigkDMQ0iqTALMkLLtAPkPamRCKafI5cBF6CBCLXkIEQqxmkpc0dBKTcZjSdpR85iI8ukcVZ2zsuV2/NS9WrWVp4dsWN2yhx2warshtVYnQk2YM/shb1aT9ab9W59/I7mrNnOIZuD9fkDjH2bFA==</latexit>

x 2 X

<latexit sha1_base64="5ubhe6wHVjNDdVh4GVKeALUFRuY=">AAACDHicbVC7TgJBFJ3FF+ILtbSZSEysyK4hkZJoY4mJPBLYkLvDBUdmH5m5ayAbfsHY6nfYGVv/wc/wD1xWCgFPdXLOfR4vUtKQbX9ZubX1jc2t/HZhZ3dv/6B4eNQ0YawFNkSoQt32wKCSATZIksJ2pBF8T2HLG13P/NYjaiPD4I4mEbo+DAM5kAIolZrjrgx4u1cs2WU7A18lzpyU2Bz1XvG72w9F7GNAQoExHceOyE1AkxQKp4VubDACMYIhdlIagI/GTbJrp/wsNkAhj1BzqXgm4t+OBHxjJr6XVvpA92bZm4n/eZ2YBlU3kUEUEwZitoikwmyREVqmMSDvS41EMLscefq7AA1EqCUHIVIxTnNZGApKucl4Mk0zcpYTWSXNi7JTKVdvK6Xa1TytPDthp+ycOeyS1dgNq7MGE+yBPbMX9mo9WW/Wu/XxW5qz5j3HbAHW5w+gUpww</latexit>

G(x,X) = false

<latexit sha1_base64="PVJA4as2MwGr9p4CDclJ+/HEoRs=">AAACH3icbVC7SgNBFJ31GeMramFhMxiECBJ2JWAaIWihZQQTA8kS7k5udHD2wcxdSVjyMWKr32EntvkM/8DdmMJET3U45z6PFylpyLbH1sLi0vLKam4tv76xubVd2NltmjDWAhsiVKFueWBQyQAbJElhK9IIvqfwznu8zPy7J9RGhsEtDSN0fbgPZF8KoFTqFvavSoOT1jE/5x0f6MHrJ31QBkfdQtEu2xPwv8SZkiKbot4tfHV6oYh9DEgoMKbt2BG5CWiSQuEo34kNRiAe4R7bKQ3AR+MmkwdG/Cg2QCGPUHOp+ETE3x0J+MYMfS+tzK40814m/ue1Y+pX3UQGUUwYiGwRSYWTRUZomSaDvCc1EkF2OXIZcAEaiFBLDkKkYpxGNTMUlHKTwTDLyJlP5C9pnpadSrl6UynWLqZp5dgBO2Ql5rAzVmPXrM4aTLARe2Gv7M16tt6tD+vzp3TBmvbssRlY429BQKLK</latexit>

x 62 X

<latexit sha1_base64="0OvjSs0Y3neTSf8hFyPJaNVN+A4=">AAACEHicbVDLSsNAFJ3Ud31VXboZLIKrkkjBLotuXCpYW2xDuZledXAyCTM3Ygn9CXGr3+FO3PoHfoZ/YBKzsNazOpxznyeIlbTkup9OZW5+YXFpeaW6ura+sVnb2r60UWIEdkSkItMLwKKSGjskSWEvNghhoLAb3J3kfvcejZWRvqBxjH4IN1peSwGUSVcPAx3RQGreG9bqbsMtwGeJV5I6K3E2rH0NRpFIQtQkFFjb99yY/BQMSaFwUh0kFmMQd3CD/YxqCNH6aXHxhO8nFijiMRouFS9E/N2RQmjtOAyyyhDo1v71cvE/r5/QdctPpY4TQi3yRSQVFousMDKLAvlIGiSC/HLk2e8CDBChkRyEyMQky2ZqKCjlpw/jSZaR9zeRWXJ52PCajdZ5s94+LtNaZrtsjx0wjx2xNjtlZ6zDBNPsiT2zF+fReXXenPef0opT9uywKTgf3/+GngU=</latexit>

x� = x

<latexit sha1_base64="IQvHVncbwQ+D9x3VLXFIJ4IV1jQ=">AAACEXicbVDLSgNBEJyNrxhfUY9eBoPgKexKwFyEoBePEcwDkiX0TjpxyOyDmV5JWPIV4lW/w5t49Qv8DP/ATdyDSaxTUdXd1ZQXKWnItr+s3Nr6xuZWfruws7u3f1A8PGqaMNYCGyJUoW57YFDJABskSWE70gi+p7DljW5mfusRtZFhcE+TCF0fhoEcSAGUSp1x18ihD/yKj3vFkl225+CrxMlIiWWo94rf3X4oYh8DEgqM6Th2RG4CmqRQOC10Y4MRiBEMsZPSAHw0bjJ/ecrPYgMU8gg1l4rPRfy7kYBvzMT30kkf6MEsezPxP68T06DqJjKIYsJAzIJIKpwHGaFl2gXyvtRIBLPPkcuAC9BAhFpyECIV47SchaOglJuMJ9O0I2e5kVXSvCg7lXL1rlKqXWdt5dkJO2XnzGGXrMZuWZ01mGAhe2Yv7NV6st6sd+vjdzRnZTvHbAHW5w831Z4Z</latexit>

{q | 9µ. x µ�! q} = ;

<latexit sha1_base64="5Gy3IgHCgRuy9KWyIjnWRaMvZRE="></latexit>

p = µ0.p0

<latexit sha1_base64="JBBXQkncQEs7XZ2o+6dHpuaqX20=">AAACD3icbVDLSgNBEJyNr/iOevQyGERPYVcCehFELx4jGI0ki/ROOnHIzO4w0yuGJR8hXvU7vIlXP8HP8A/cxBw0sU5FVXdXU5FR0pHvf3qFmdm5+YXi4tLyyuraemlj88olqRVYF4lKbCMCh0rGWCdJChvGIuhI4XXUOxv61/donUziS+obDDV0Y9mRAiiXbsxxS6d7FbN3Wyr7FX8EPk2CMSmzMWq3pa9WOxGpxpiEAueagW8ozMCSFAoHS63UoQHRgy42cxqDRhdmo4cHfDd1QAk3aLlUfCTi740MtHN9HeWTGujOTXpD8T+vmVLnKMxkbFLCWAyDSCocBTlhZd4E8ra0SATDz5HLmAuwQIRWchAiF9O8mj9HQakwe+gP8o6CyUamydVBJahWji6q5ZPTcVtFts122D4L2CE7YeesxupMMM2e2DN78R69V+/Ne/8ZLXjjnS32B97HNzzDnQI=</latexit>

{q | 9µ. p� µ�! q} = {p0�}

<latexit sha1_base64="SYLqmx4tSDljHSbjz/exiJ+UmG0="></latexit>
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proof: by structural induction on p

<latexit sha1_base64="rl1RMmRWIHJknliqyLmhyNHDAzA=">AAACB3icbVDLSgNBEJyNrxhfUY9eBoPgKexKwByDXjwmYB6QLKF30olDZh/M9IphyQeIV/0Ob+LVz/Az/AN34x5MtE5FVXdXU16kpCHb/rQKa+sbm1vF7dLO7t7+QfnwqGPCWAtsi1CFuueBQSUDbJMkhb1II/iewq43vc787j1qI8PglmYRuj5MAjmWAiiVWtGwXLGr9gL8L3FyUmE5msPy12AUitjHgIQCY/qOHZGbgCYpFM5Lg9hgBGIKE+ynNAAfjZssHp3zs9gAhTxCzaXiCxF/byTgGzPzvXTSB7ozq14m/uf1YxrX3UQGUUwYiCyIpMJFkBFapg0gH0mNRJB9jlwGXIAGItSSgxCpGKeVLB0FpdzkYTZPO3JWG/lLOhdVp1att2qVxlXeVpGdsFN2zhx2yRrshjVZmwmG7Ik9sxfr0Xq13qz3n9GCle8csyVYH98ZCppL</latexit>

X = {x1, ..., xn}

<latexit sha1_base64="L8exAuORXYuGkVfgtlbdBQ/7H80=">AAACGXicbVBNS8NAEN34WetX1aOXxSJ4kJCIoBdB9OKxgtVCG8JkHXVxswm7E20J/SXiVX+HN/HqyZ/hPzCpPdjWd3q8NzNveFGqpCXP+3Kmpmdm5+YrC9XFpeWV1dra+qVNMiOwKRKVmFYEFpXU2CRJClupQYgjhVfR/WnpXz2gsTLRF9RLMYjhVssbKYAKKayttY46eTf0d13X3e2GutMPa3XP9Qbgk8QfkjobohHWvjvXichi1CQUWNv2vZSCHAxJobBf7WQWUxD3cIvtgmqI0Qb54PU+384sUMJTNFwqPhDx70YOsbW9OComY6A7O+6V4n9eO6ObwyCXOs0ItSiDSCocBFlhZNEJ8mtpkAjKz5FLzQUYIEIjOQhRiFlR0shRUCrIu72yI3+8kUlyuef6++7h+X79+GTYVoVtsi22w3x2wI7ZGWuwJhPskT2zF/bqPDlvzrvz8Ts65Qx3NtgInM8fRmugIA==</latexit>

� = [p1/x1 , · · · ,pn /xn ]

<latexit sha1_base64="MDkkE21yfh1pi8+6MMM8q7h372k="></latexit>

is a finite setG(p,X) ^
^

i2[1,n]

G(pi, X) ) {q | 9µ. p� µ�! q}

<latexit sha1_base64="Gu1eNVJWHXZsHMBp/l5WVlqQ3PI="></latexit>

TH. (continue)

p = p0\↵

<latexit sha1_base64="9WugZufkW3bjexB09LMwPscDG6s=">AAACHHicbVDLSgNBEJz1Gd/xcfMyGERPYVcC5iIEvXiMYKKQLKF30prB2d1hpleMS35FvOp3eBOvgp/hHziJOaixTkVVd1dTkVbSku9/eFPTM7Nz84WFxaXlldW14vpG06aZEdgQqUrNZQQWlUywQZIUXmqDEEcKL6Kbk6F/cYvGyjQ5p77GMIbrRF5JAeSkTnFLH+m9dgTixiqwvTYo3YNOseSX/RH4JAnGpMTGqHeKn+1uKrIYExLujG0FvqYwB0NSKBwstjOL2mXANbYcTSBGG+aj7wd8N7NAKddouFR8JOLPjRxia/tx5CZjoJ796w3F/7xWRlfVMJeJzggTMQwiqXAUZIWRrhbkXWmQCIafI5cJF2CACI3kIIQTM9fTr6OgVJjf9Qeuo+BvI5OkeVAOKuXqWaVUOx63VWDbbIfts4Adsho7ZXXWYILds0f2xJ69B+/Fe/XevkenvPHOJvsF7/0LdyyieA==</latexit>

p� = p0�\↵

<latexit sha1_base64="P2H5n5S1JjRueDOskZGvyZVC6So=">AAACKnicbVDLSgNBEJz1Gd9Rj14Gg+gp7ErAXISgF48RTCJkl9A7tsng7O4w0yuGJXc/Rrzqd3gTr/6Af+Ak5uCrTkVVd9dMxVpJS77/6s3Mzs0vLJaWlldW19Y3yptbbZvlRmBLZCozlzFYVDLFFklSeKkNQhIr7MQ3p2O/c4vGyiy9oKHGKIF+Kq+lAHJSr7yrQyv7CfBjrve/aBiDuLEK7CAEpQfQK1f8qj8B/0uCKamwKZq98kd4lYk8wZSEO2O7ga8pKsCQFApHy2FuUbsM6GPX0RQStFEx+cuI7+UWKOMaDZeKT0T8vlFAYu0wid1kAjSwv72x+J/Xzem6HhUy1TlhKsZBJBVOgqww0pWE/EoaJILxy5HLlAswQIRGchDCiblr7cdRUCoq7oYj11Hwu5G/pH1YDWrV+nmt0jiZtlViO2yXHbCAHbEGO2NN1mKC3bNH9sSevQfvxXv13r5GZ7zpzjb7Ae/9E2IFqB4=</latexit>

G(p,X) = G(p0, X)

<latexit sha1_base64="yehkXFJl5xHuiyTGm8bzGZoIpmg=">AAACGHicbZC7SgNBFIZn4z3eVi1tBoMYQcKuCNoIooWWCsYEkiWcnZzEwdkLM2fFsORFxFafw05s7XwM38BJTGGMp/r4/3PjD1MlDXnep1OYmp6ZnZtfKC4uLa+sumvrNybJtMCqSFSi6yEYVDLGKklSWE81QhQqrIV3ZwO/do/ayCS+pl6KQQTdWHakALJSy3XPy+lefZcfcws7llpuyat4w+KT4I+gxEZ12XK/mu1EZBHGJBQY0/C9lIIcNEmhsF9sZgZTEHfQxYbFGCI0QT78vM+3MwOU8BQ1l4oPRfw9kUNkTC8KbWcEdGv+egPxP6+RUecoyGWcZoSxGBwiqXB4yAgtbSTI21IjEQw+Ry5jLkADEWrJQQgrZjajsaWgVJA/9Po2I/9vIpNws1/xDypHVwelk9NRWvNsk22xMvPZITthF+ySVZlg9+yJPbMX59F5dd6c95/WgjOa2WBj5Xx8A0M0nl4=</latexit>

finite, by inductive hypothesis
{q | 9µ. p� µ�! q} = {q0\↵ | 9µ 62 {↵,↵}.p0� µ�! q0}

<latexit sha1_base64="5+1I9ObcvRf8xoEnQT6JF0xPLqU="></latexit>

finite, by inductive hypotheses

p = p00 + p01

<latexit sha1_base64="nIEHz3p1lor9EtSU4NSBnuK3ahs=">AAACEXicbVDLSsNAFJ34rO+qSzeDRRSEkkjBboSiG5cVrBXSUG7Gqw5OkmHmRiyhXyFu9TvciVu/wM/wD0xiF7Z6FpfDOffFCbWSllz305manpmdm68sLC4tr6yuVdc3LmySGoEdkajEXIZgUckYOyRJ4aU2CFGosBvenRR+9x6NlUl8TgONQQQ3sbyWAiiXfH2kd/vufl68frXm1t0S/C/xRqTGRmj3q1+9q0SkEcYkFFjre66mIANDUigcLvZSixrEHdygn9MYIrRBVr485DupBUq4RsOl4qWIvycyiKwdRGHeGQHd2kmvEP/z/JSum0EmY50SxqI4RFJhecgKI/MskF9Jg0RQfI5cxlyAASI0koMQuZjm4YwtBaWC7GEwzDPyJhP5Sy4O6l6j3jxr1FrHo7QqbIttsz3msUPWYqeszTpMsIQ9sWf24jw6r86b8/7TOuWMZjbZGJyPbwsEnWQ=</latexit>

p� = p00� + p01�

<latexit sha1_base64="nVB4OYXuKTdeaOR/q7yq2Qe7OGw=">AAACKXicbVDLSsNAFJ34rO+qSzejRRSEkkjBboSiG5cVrC20odyM1zo4SYaZG7GErv0Ycavf4U7d+gX+gUnNwtdZnXvOfcycQCtpyXVfnYnJqemZ2dLc/MLi0vJKeXXt3MaJEdgSsYpNJwCLSkbYIkkKO9oghIHCdnB9nPvtGzRWxtEZDTX6IQwieSkFUCb1y5u6Z+UgBH7I9U7fLYq9vPC+in654lbdMfhf4hWkwgo0++WP3kUskhAjEgqs7XquJj8FQ1IoHM33EosaxDUMsJvRCEK0fjr+yohvJxYo5hoNl4qPRfw+kUJo7TAMss4Q6Mr+9nLxP6+b0GXdT2WkE8JI5IdIKhwfssLILCPkF9IgEeQvRy4jLsAAERrJQYhMTLLQfiwFpfz0djjKMvJ+J/KXnO9XvVq1flqrNI6KtEpsg22xXeaxA9ZgJ6zJWkywO/bAHtmTc+88Oy/O21frhFPMrLMfcN4/ARUHpjg=</latexit>

G(p,X) = G(p00, X) ^G(p01, X)

<latexit sha1_base64="FBpRbqKtyV1pzuZefesjMJpeBe0=">AAACKHicbVDLSgNBEJz1bXxFPXoZDGIECbsSMBdB9KBHBWMCyRJ6J504OPtgplcNS65+jHjV7/AmXv0D/8DJmoOvukx1Vff0TAWJkoZc982ZmJyanpmdmy8sLC4trxRX1y5NnGqBdRGrWDcDMKhkhHWSpLCZaIQwUNgIro9HfuMGtZFxdEGDBP0Q+pHsSQFkpU6Rn5ST3ebOgT22O65l7Vvs9pHntWfrTrHkVtwc/C/xxqTExjjrFD/a3VikIUYkFBjT8tyE/Aw0SaFwWGinBhMQ19DHlqURhGj8LP/JkG+lBijmCWouFc9F/D6RQWjMIAxsZwh0ZX57I/E/r5VSr+ZnMkpSwkiMFpFUmC8yQksbEfKu1EgEo5cjlxEXoIEIteQghBVTm9mPS0EpP7sbDG1G3u9E/pLLvYpXrdTOq6XDo3Fac2yDbbIy89g+O2Sn7IzVmWD37JE9sWfnwXlxXp23r9YJZzyzzn7Aef8EXgSkGA==</latexit>

{q | 9µ. p� µ�! q} = {q00 | 9µ. p00�
µ�! q00} [ {q01 | 9µ. p01�

µ�! q01}

<latexit sha1_base64="UVffJIPvpK1TrSHkbQ2laPtmG0U=">AAACsHicdVFNb9NAFFybrxKgBDhyWREhOEV2Fam9FFVw4Vgk0kaKLet5+5ou3bW3u28hkXF+D3+Jn8E/YG1yoE37TqOZNzureaVR0lGS/I7ie/cfPHy083jw5Omz3efDFy9PXO2twKmoVW1nJThUssIpSVI4MxZBlwpPy8tPnX76Ha2TdfWVVgZzDYtKnksBFKhi+Ctrrvj655pnuAxpLtN+vDaZkwsN2dLKxQWBtfWPJgjtVd YODgfB8a5Itk2BvMvXSW0mvOG9Ob3NnN5tTkNuMRwl46Qfvg3SDRixzRwXwz/ZWS28xoqEAufmaWIob8CSFArbQeYdGhCXsMB5gBVodHnTN9ryt94B1dyg5VLxnsT/HQ1o51a6DJsa6MLd1DryNm3u6fwgb2RlPGEluiCSCvsgJ6wMp0J+Ji0SQfdz5LLiAiwQoZUchAikD7e79igolTfLVRs6Sm82sg1O9sbpZHzwZTI6+rhpa4e9Zm/Ye5ayfXbEPrNjNmUi2o0m0WH0Id6LZ3ERw7/VONp4XrFrE3/7Cx452CE=</latexit>
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proof: by structural induction on p

<latexit sha1_base64="rl1RMmRWIHJknliqyLmhyNHDAzA=">AAACB3icbVDLSgNBEJyNrxhfUY9eBoPgKexKwByDXjwmYB6QLKF30olDZh/M9IphyQeIV/0Ob+LVz/Az/AN34x5MtE5FVXdXU16kpCHb/rQKa+sbm1vF7dLO7t7+QfnwqGPCWAtsi1CFuueBQSUDbJMkhb1II/iewq43vc787j1qI8PglmYRuj5MAjmWAiiVWtGwXLGr9gL8L3FyUmE5msPy12AUitjHgIQCY/qOHZGbgCYpFM5Lg9hgBGIKE+ynNAAfjZssHp3zs9gAhTxCzaXiCxF/byTgGzPzvXTSB7ozq14m/uf1YxrX3UQGUUwYiCyIpMJFkBFapg0gH0mNRJB9jlwGXIAGItSSgxCpGKeVLB0FpdzkYTZPO3JWG/lLOhdVp1att2qVxlXeVpGdsFN2zhx2yRrshjVZmwmG7Ik9sxfr0Xq13qz3n9GCle8csyVYH98ZCppL</latexit>

X = {x1, ..., xn}

<latexit sha1_base64="L8exAuORXYuGkVfgtlbdBQ/7H80=">AAACGXicbVBNS8NAEN34WetX1aOXxSJ4kJCIoBdB9OKxgtVCG8JkHXVxswm7E20J/SXiVX+HN/HqyZ/hPzCpPdjWd3q8NzNveFGqpCXP+3Kmpmdm5+YrC9XFpeWV1dra+qVNMiOwKRKVmFYEFpXU2CRJClupQYgjhVfR/WnpXz2gsTLRF9RLMYjhVssbKYAKKayttY46eTf0d13X3e2GutMPa3XP9Qbgk8QfkjobohHWvjvXichi1CQUWNv2vZSCHAxJobBf7WQWUxD3cIvtgmqI0Qb54PU+384sUMJTNFwqPhDx70YOsbW9OComY6A7O+6V4n9eO6ObwyCXOs0ItSiDSCocBFlhZNEJ8mtpkAjKz5FLzQUYIEIjOQhRiFlR0shRUCrIu72yI3+8kUlyuef6++7h+X79+GTYVoVtsi22w3x2wI7ZGWuwJhPskT2zF/bqPDlvzrvz8Ts65Qx3NtgInM8fRmugIA==</latexit>

� = [p1/x1 , · · · ,pn /xn ]

<latexit sha1_base64="MDkkE21yfh1pi8+6MMM8q7h372k="></latexit>

is a finite setG(p,X) ^
^

i2[1,n]

G(pi, X) ) {q | 9µ. p� µ�! q}

<latexit sha1_base64="Gu1eNVJWHXZsHMBp/l5WVlqQ3PI="></latexit>

TH. (continue)

finite, by inductive hypotheses

p = rec x.p0

<latexit sha1_base64="CUL9DU+ZzHD4QdtDFgkrTL+azgk=">AAACG3icbVDLSsNAFJ34rO+oSzeDRXRVEinYjVB041LBaqEN5WZ6W4dOkmHmRlpC/RNxq9/hTty68DP8A5Paha+zOpxzH4cTaiUted67MzM7N7+wWFpaXlldW99wN7eubJIagQ2RqMQ0Q7CoZIwNkqSwqQ1CFCq8DgenhX99i8bKJL6kkcYggn4se1IA5VLH3dbH7QjoJuxlBsX4bljR+x237FW8Cfhf4k9JmU1x3nE/2t1EpBHGJBRY2/I9TUEGhqRQOF5upxY1iAH0sZXTGCK0QTYJP+Z7qQVKuEbDpeITEb9vZBBZO4rCfLIIan97hfif10qpVwsyGeuUMBbFI5IKJ4+sMDJvBXlXGiSCIjlyGXMBBojQSA5C5GKa1/TjKCgVZMPROO/I/93IX3J1WPGrldpFtVw/mbZVYjtslx0wnx2xOjtj56zBBBuxB/bInpx759l5cV6/Rmec6c42+wHn7RPdB6Io</latexit>

without loss of generality

p� = rec x. p0�

<latexit sha1_base64="1UTvewM7z6Cbk3cN1xLSQQtY0yo=">AAACKnicbVDLSsNAFJ34rO+qSzeDRXQVEhF0IxTduKxgVWhCuRlv6+AkGWZupCW0az9G3Op3uCtu/QH/wKR24eusDufc54m0kpY8b+RMTc/Mzs1XFhaXlldW16rrG5c2zYzApkhVaq4jsKhkgk2SpPBaG4Q4UngV3Z2W/tU9GivT5IL6GsMYuonsSAFUSO3qtg6s7MbAj3kQA91GndygGAx77lDvflntas1zvTH4X+JPSI1N0GhXP4KbVGQxJiQUWNvyPU1hDoakUDhYDDKLGsQddLFV0ARitGE+/mXAdzILlHKNhkvFxyJ+78ghtrYfR0Vlea/97ZXif14ro85RmMtEZ4SJKBeRVDheZIWRRUjIb6RBIigvRy4TLsAAERrJQYhCzIrUfgwFpcK81x8UGfm/E/lLLvdd/8A9Oj+o1U8maVXYFttme8xnh6zOzliDNZlgD+yJPbMX59F5dUbO21fplDPp2WQ/4Lx/AsQ4qFY=</latexit>

G(p,X) = G(p0, X [ {x})

<latexit sha1_base64="I5VtnZ0xZIS8Ab6rAWtbkQpTqo8=">AAACH3icbVBNS8NAEN34/W3Vgwcvi0VUkJJIwV6Eogc9KthaaEKZrKMu3STL7kRaQn6MeNXf4U28+jP8B6a1B6u+yzzem9nZeaFW0pLrfjgTk1PTM7Nz8wuLS8srq6W19aZNUiOwIRKVmFYIFpWMsUGSFLa0QYhChddh93TgXz+gsTKJr6ivMYjgLpa3UgAVUqe0ebanD1r7x0XZPWj5ItV+1vPz/U6p7FbcIfhf4o1ImY1w0Sl9+jeJSCOMSSiwtu25moIMDEmhMF/wU4saRBfusF3QGCK0QTY8IOc7qQVKuEbDpeJDEX9OZBBZ24/CojMCure/vYH4n9dO6bYWZDLWKWEsBotIKhwussLIIhnkN9IgEQx+jlzGXIABIjSSgxCFmBZRjT0KSgVZr58XGXm/E/lLmocVr1qpXVbL9ZNRWnNsi22zPeaxI1Zn5+yCNZhgOXtiz+zFeXRenTfn/bt1whnNbLAxOB9fQb2iMA==</latexit>

x 62 X [
[

i2[1,n]

fv(pi)

<latexit sha1_base64="HPMZGrxANoiQvDsmKgvM0IYaooY="></latexit>

{q | 9µ. p� µ�! q} = {q0 | 9µ. p0�[rec x. p0�/x]
µ�! q0}

<latexit sha1_base64="B+oMYU0nnDnJ68VEBNcsBktnKBg="></latexit>
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Example
P , ↵.(�.P + �.P )

<latexit sha1_base64="YEitt69Apxo0Td7fiRHRmySyF7c=">AAACGXicbVA9SwNBEN3zM8avqKXNYggownEngtqJNpYRTAzkQphbJ8mS3b1zd06Q4C/wJ/grbLWyE1srC/+Ll5hCja96vDfDzHtxqqSjIPjwpqZnZufmCwvFxaXlldXS2nrdJZkVWBOJSmwjBodKGqyRJIWN1CLoWOFl3D8d+pc3aJ1MzAXdptjS0DWyIwVQLrVLlWpEVoLpKrwuRqDSHvjbUYwEfnU36oLWOdlpl8qBH4zAJ0k4JmU2RrVd+oyuEpFpNCQUONcMg5RaA7AkhcK7YpQ5TEH0oYvNnBrQ6FqDUZw7XskcUMJTtFwqPhLx58YAtHO3Os4nNVDP/fWG4n9eM6POYWsgTZoRGjE8RFLh6JATVuY9Ib+SFolg+DlyabgAC0RoJQchcjHLiyvmfYR/00+S+p4f7vtH5/vl45NxMwW2ybbYNgvZATtmZ6zKakywe/bIntiz9+C9eK/e2/folDfe2WC/4L1/AYEAn4o=</latexit>

Q , ↵.�.Q+ ↵.�.Q

<latexit sha1_base64="slnRr+V36I9UgmebjzECkk6zT8c=">AAACIXicbZBNSgNBEIV7/I3xL+rSTWMQBHGYkYC6C7pxacCokAmhplPGxu6esbtGCCGn8Aiewq2u3Ik7Ee/iJEZQY60e36uiql6cKukoCN68icmp6ZnZwlxxfmFxabm0snrmkswKrItEJfYiBodKGqyTJIUXqUXQscLz+Ppo4J/fonUyMafUTbGpoWPkpRRAOWqVdmoRWQmmo/CGFyNQ6RX4UYwEfo1v82/QAa1z0iqVAz8YFh8X4UiU2ahOWqWPqJ2ITKMhocC5Rhik1OyBJSkU9otR5jAFcQ0dbOTSgEbX7A3f6vPNzAElPEXLpeJDiD8neqCd6+o479RAV+6vN4D/eY2MLvebPWnSjNCIwSKSCoeLnLAyzwt5W1okgsHlyKXhAiwQoZUchMhhlgdYzPMI/34/Ls52/bDiH9Qq5erhKJkCW2cbbIuFbI9V2TE7YXUm2B17YI/sybv3nr0X7/WrdcIbzayxX+W9fwIxAqJ8</latexit>

P

↵

✏✏
�.P + �.P

�

AA

�

]]

<latexit sha1_base64="vaFV4Ajzfnz8xasAccbdUOilzb4="></latexit>

R0 = { {P , Q , �.P + �.P , �.Q , �.Q} }

<latexit sha1_base64="LnzsvljkcP7H0JrwsOrf8STtvgg="></latexit>

<latexit sha1_base64="wURQFmIwmXeEWCy7KkUpY9SNEMI=">AAACC3icbVC7TsNAEDyHVwgvAwUFzYkIiSqyIwR0RNBQJhJ5SLEVnS+bcMr5wd0aKbL8CXwFLVR0iJaPoOBfcIwLSJhqNLOr2R0vkkKjZX0apaXlldW18nplY3Nre8fc3evoMFYc2jyUoep5TIMUAbRRoIRepID5noSuN7me+d0HUFqEwS1OI3B9Ng7ESHCGmTQwD5qORsYnCmRymSaOFj7cp7Q1MKtWzcpBF4ldkCop0ByYX84w5LEPAXLJtO7bVoRuwhQKLiGtOLGGKAtiY+hnNGA+aDfJH0jpcawZhjQCRYWkuQi/NxLmaz31vWzSZ3in572Z+J/Xj3F04SYiiGKEgM+CUEjIgzRXImsG6FAoQGSzy4GKgHKmGCIoQRnnmRhnVVWyPuz57xdJp16zz2r11mm1cVU0UyaH5IicEJuckwa5IU3SJpyk5Ik8kxfj0Xg13oz3n9GSUezskz8wPr4BFiebPQ==</latexit>

P
?' Q

Guarded! Guarded!

<latexit sha1_base64="cGytpolayEnwovkP8oq4L9CCRCE="></latexit>

Q
↵

↵↵

↵

◆◆
�.Q �

KK

�.Q
�

SS
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Example
P , ↵.(�.P + �.P )

<latexit sha1_base64="YEitt69Apxo0Td7fiRHRmySyF7c=">AAACGXicbVA9SwNBEN3zM8avqKXNYggownEngtqJNpYRTAzkQphbJ8mS3b1zd06Q4C/wJ/grbLWyE1srC/+Ll5hCja96vDfDzHtxqqSjIPjwpqZnZufmCwvFxaXlldXS2nrdJZkVWBOJSmwjBodKGqyRJIWN1CLoWOFl3D8d+pc3aJ1MzAXdptjS0DWyIwVQLrVLlWpEVoLpKrwuRqDSHvjbUYwEfnU36oLWOdlpl8qBH4zAJ0k4JmU2RrVd+oyuEpFpNCQUONcMg5RaA7AkhcK7YpQ5TEH0oYvNnBrQ6FqDUZw7XskcUMJTtFwqPhLx58YAtHO3Os4nNVDP/fWG4n9eM6POYWsgTZoRGjE8RFLh6JATVuY9Ib+SFolg+DlyabgAC0RoJQchcjHLiyvmfYR/00+S+p4f7vtH5/vl45NxMwW2ybbYNgvZATtmZ6zKakywe/bIntiz9+C9eK/e2/folDfe2WC/4L1/AYEAn4o=</latexit>

Q , ↵.�.Q+ ↵.�.Q

<latexit sha1_base64="slnRr+V36I9UgmebjzECkk6zT8c=">AAACIXicbZBNSgNBEIV7/I3xL+rSTWMQBHGYkYC6C7pxacCokAmhplPGxu6esbtGCCGn8Aiewq2u3Ik7Ee/iJEZQY60e36uiql6cKukoCN68icmp6ZnZwlxxfmFxabm0snrmkswKrItEJfYiBodKGqyTJIUXqUXQscLz+Ppo4J/fonUyMafUTbGpoWPkpRRAOWqVdmoRWQmmo/CGFyNQ6RX4UYwEfo1v82/QAa1z0iqVAz8YFh8X4UiU2ahOWqWPqJ2ITKMhocC5Rhik1OyBJSkU9otR5jAFcQ0dbOTSgEbX7A3f6vPNzAElPEXLpeJDiD8neqCd6+o479RAV+6vN4D/eY2MLvebPWnSjNCIwSKSCoeLnLAyzwt5W1okgsHlyKXhAiwQoZUchMhhlgdYzPMI/34/Ls52/bDiH9Qq5erhKJkCW2cbbIuFbI9V2TE7YXUm2B17YI/sybv3nr0X7/WrdcIbzayxX+W9fwIxAqJ8</latexit>

P

↵

✏✏
�.P + �.P

�

AA

�

]]

<latexit sha1_base64="vaFV4Ajzfnz8xasAccbdUOilzb4="></latexit>

Q
↵

↵↵

↵

◆◆
�.Q �

KK

�.Q
�

SS

<latexit sha1_base64="Qrx/wFcYcfhTL4/GnROUMDWbVpA="></latexit>

R0 = { {P , Q , �.P + �.P , �.Q , �.Q} }

<latexit sha1_base64="LnzsvljkcP7H0JrwsOrf8STtvgg="></latexit>

P,Q
↵�!

<latexit sha1_base64="qH8HRN3AfpY1iC91zr9MEE2tFis=">AAACIXicbVDLSsNAFJ34rPVVdSVuBovgQkoiBXUnunHZgq2FJpSb8doOTh7M3KglFD9G3Op3uBN34lf4ByY1C6ue1eGc+zx+rKQh2363pqZnZufmSwvlxaXlldXK2nrbRIkW2BKRinTHB4NKhtgiSQo7sUYIfIUX/vVp7l/coDYyCs9pGKMXQD+UV1IAZVKvstnY403u3mnZHxBoHd2mLqh4AKNepWrX7DH4X+IUpMoKNHqVT/cyEkmAIQkFxnQdOyYvBU1SKByV3cRgDOIa+tjNaAgBGi8dvzDiO4kBiniMmkvFxyL+7EghMGYY+FllADQwv71c/M/rJnR16KUyjBPCUOSLSCocLzJCyywb5JdSIxHklyOXIReggQi15CBEJiZZWBNDQSkvvRvmGTm/E/lL2vs1p147atarxydFWiW2xbbZLnPYATtmZ6zBWkywe/bIntiz9WC9WK/W23fplFX0bLAJWB9fVM2kgQ==</latexit>

�.P + �.P
�,���!

<latexit sha1_base64="i2dczvaQp7kdUGyxIQC2bHMwPew=">AAACM3icbVDLSsNAFJ34tr6qLt0MFkFQSiKCuhPduKxgrdCEcjNe6+BMEmZu1BL6EX6MuNXPEHfi1oV/YBK7sNazOpxznydMlLTkuq/O2PjE5NT0zGxlbn5hcam6vHJu49QIbIpYxeYiBItKRtgkSQovEoOgQ4Wt8Oa48Fu3aKyMozPqJRho6EbySgqgXOpUt/wQCeqNLb8LWueE+/dGdq8JjInvstLd/vH6nWrNrbsl+CjxBqTGBmh0ql/+ZSxSjREJBda2PTehIANDUijsV/zUYgLiBrrYzmkEGm2QlU/1+UZqgWKeoOFS8VLE3x0ZaGt7OswrNdC1/esV4n9eO6Wr/SCTUZISRqJYRFJhucgKI/O0kF9Kg0RQXI5cRlyAASI0koMQuZjm8Q0NBaWC7L5XZOT9TWSUnO/Uvd36welu7fBokNYMW2PrbJN5bI8dshPWYE0m2AN7Ys/sxXl03px35+OndMwZ9KyyITif38yVq+c=</latexit>

�.Q
��!

<latexit sha1_base64="5AzPNgX5cBcx0vW0WcU6mJoBxqY=">AAACI3icbVC5TsNAFFyH+w5QplkRIVFFNooEdBE0lIlEAlJiRc+bl2SV9aHdZyCyUvAxiBa+gw7RUPAR/AG2ccE11WjmneNFShqy7TerNDe/sLi0vLK6tr6xuVXe3umYMNYC2yJUob7ywKCSAbZJksKrSCP4nsJLb3KW+ZfXqI0MgwuaRuj6MArkUAqgVOqXKz0PCWot3rvVcjQm0Dq8SXJx1i9X7Zqdg/8lTkGqrECzX/7oDUIR+xiQUGBM17EjchPQJIXC2WovNhiBmMAIuykNwEfjJvkTM74fG6CQR6i5VDwX8XtHAr4xU99LK32gsfntZeJ/Xjem4bGbyCCKCQORLSKpMF9khJZpOsgHUiMRZJcjlwEXoIEIteQgRCrGaVw/hoJSbnI7zTJyfifyl3QOa069dtKqVxunRVrLrML22AFz2BFrsHPWZG0m2B17YI/sybq3nq0X6/WrtGQVPbvsB6z3T5MspbU=</latexit>

�.Q
��!

<latexit sha1_base64="c2xEsLorxLlC3tp3lmeNdVAcBPk=">AAACJXicbVDLSsNAFJ34rO+qSxEGi+CqJFJQd0U3LluwttCGcjPe1sGZJMzcaEvoyo8Rt/od7kRw5Tf4Bya1C7We1eGc+zxBrKQl1313Zmbn5hcWC0vLK6tr6xvFza1LGyVGYENEKjKtACwqGWKDJClsxQZBBwqbwc1Z7jdv0VgZhRc0jNHX0A9lTwqgTOoWdzt90BrKdd4ZGNm/JjAmuku/1VG3WHLL7hh8mngTUmIT1LrFz85VJBKNIQkF1rY9NyY/BUNSKBwtdxKLMYgb6GM7oyFotH46fmPE9xMLFPEYDZeKj0X82ZGCtnaog6xSA13bv14u/ue1E+od+6kM44QwFPkikgrHi6wwMssH+ZU0SAT55chlyAUYIEIjOQiRiUkW2K+hoJSfDoZ5Rt7fRKbJ5WHZq5RP6pVS9XSSVoHtsD12wDx2xKrsnNVYgwl2zx7ZE3t2HpwX59V5+y6dcSY92+wXnI8vRPWmlw==</latexit>

<latexit sha1_base64="wURQFmIwmXeEWCy7KkUpY9SNEMI=">AAACC3icbVC7TsNAEDyHVwgvAwUFzYkIiSqyIwR0RNBQJhJ5SLEVnS+bcMr5wd0aKbL8CXwFLVR0iJaPoOBfcIwLSJhqNLOr2R0vkkKjZX0apaXlldW18nplY3Nre8fc3evoMFYc2jyUoep5TIMUAbRRoIRepID5noSuN7me+d0HUFqEwS1OI3B9Ng7ESHCGmTQwD5qORsYnCmRymSaOFj7cp7Q1MKtWzcpBF4ldkCop0ByYX84w5LEPAXLJtO7bVoRuwhQKLiGtOLGGKAtiY+hnNGA+aDfJH0jpcawZhjQCRYWkuQi/NxLmaz31vWzSZ3in572Z+J/Xj3F04SYiiGKEgM+CUEjIgzRXImsG6FAoQGSzy4GKgHKmGCIoQRnnmRhnVVWyPuz57xdJp16zz2r11mm1cVU0UyaH5IicEJuckwa5IU3SJpyk5Ik8kxfj0Xg13oz3n9GSUezskz8wPr4BFiebPQ==</latexit>

P
?' Q

Processes with different capabilities must be distinguished
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Example
P , ↵.(�.P + �.P )

<latexit sha1_base64="YEitt69Apxo0Td7fiRHRmySyF7c=">AAACGXicbVA9SwNBEN3zM8avqKXNYggownEngtqJNpYRTAzkQphbJ8mS3b1zd06Q4C/wJ/grbLWyE1srC/+Ll5hCja96vDfDzHtxqqSjIPjwpqZnZufmCwvFxaXlldXS2nrdJZkVWBOJSmwjBodKGqyRJIWN1CLoWOFl3D8d+pc3aJ1MzAXdptjS0DWyIwVQLrVLlWpEVoLpKrwuRqDSHvjbUYwEfnU36oLWOdlpl8qBH4zAJ0k4JmU2RrVd+oyuEpFpNCQUONcMg5RaA7AkhcK7YpQ5TEH0oYvNnBrQ6FqDUZw7XskcUMJTtFwqPhLx58YAtHO3Os4nNVDP/fWG4n9eM6POYWsgTZoRGjE8RFLh6JATVuY9Ib+SFolg+DlyabgAC0RoJQchcjHLiyvmfYR/00+S+p4f7vtH5/vl45NxMwW2ybbYNgvZATtmZ6zKakywe/bIntiz9+C9eK/e2/folDfe2WC/4L1/AYEAn4o=</latexit>

Q , ↵.�.Q+ ↵.�.Q

<latexit sha1_base64="slnRr+V36I9UgmebjzECkk6zT8c=">AAACIXicbZBNSgNBEIV7/I3xL+rSTWMQBHGYkYC6C7pxacCokAmhplPGxu6esbtGCCGn8Aiewq2u3Ik7Ee/iJEZQY60e36uiql6cKukoCN68icmp6ZnZwlxxfmFxabm0snrmkswKrItEJfYiBodKGqyTJIUXqUXQscLz+Ppo4J/fonUyMafUTbGpoWPkpRRAOWqVdmoRWQmmo/CGFyNQ6RX4UYwEfo1v82/QAa1z0iqVAz8YFh8X4UiU2ahOWqWPqJ2ITKMhocC5Rhik1OyBJSkU9otR5jAFcQ0dbOTSgEbX7A3f6vPNzAElPEXLpeJDiD8neqCd6+o479RAV+6vN4D/eY2MLvebPWnSjNCIwSKSCoeLnLAyzwt5W1okgsHlyKXhAiwQoZUchMhhlgdYzPMI/34/Ls52/bDiH9Qq5erhKJkCW2cbbIuFbI9V2TE7YXUm2B17YI/sybv3nr0X7/WrdcIbzayxX+W9fwIxAqJ8</latexit>

P

↵

✏✏
�.P + �.P

�

AA

�

]]

<latexit sha1_base64="vaFV4Ajzfnz8xasAccbdUOilzb4="></latexit>

Q
↵

↵↵

↵

◆◆
�.Q �

KK

�.Q
�

SS

<latexit sha1_base64="Qrx/wFcYcfhTL4/GnROUMDWbVpA="></latexit>

R1 = { {P , Q} , {�.P + �.P} , {�.Q} , {�.Q} }

<latexit sha1_base64="8BKZat40z7dG3/KJ8kjSXSr73Ho="></latexit>

The    transitions of P and Q ends in different partitions↵

<latexit sha1_base64="HL2IruMwL7PR+hQRmyT/hdpfapE=">AAACDHicbVDLTgJBEJzFF+IL9ehlIjHxRHYNiXojevGIiTwS2JDeoYGR2Udmeo1kwy8Yr/od3oxX/8HP8A/cRQ4C1qlS1d3VKS9S0pBtf1m5ldW19Y38ZmFre2d3r7h/0DBhrAXWRahC3fLAoJIB1kmSwlakEXxPYdMbXWd+8wG1kWFwR+MIXR8GgexLAZRKjQ6oaAjdYsku21PwZeLMSInNUOsWvzu9UMQ+BiQUGNN27IjcBDRJoXBS6MQGIxAjGGA7pQH4aNxk+u2En8QGKOQRai4Vn4r4dyMB35ix76WTPtDQLHqZ+J/Xjql/4SYyiGLCQGRBJBVOg4zQMq0BeU9qJILsc+Qy4AI0EKGWHIRIxTjtZe4oKOUmj+NJ2pGz2MgyaZyVnUr58rZSql7N2sqzI3bMTpnDzlmV3bAaqzPB7tkze2Gv1pP1Zr1bH7+jOWu2c8jmYH3+AAetnHA=</latexit>

P
↵�! [�.P + �.Q]

<latexit sha1_base64="px+pqdXyH13H0hRiqdt6m47yS3U=">AAACG3icbVC7TsNAEDzzJrwClDQnIgQSkmWjSEAXQUMZJAKRYitaH0ty4s627tZAZOUT+AS+ghYqOkRLQcG/4IQUQJhqNLOr3ZkoVdKS5304E5NT0zOzc/OlhcWl5ZXy6tq5TTIjsCESlZhmBBaVjLFBkhQ2U4OgI4UX0fXxwL+4QWNlEp9RL8VQQyeWV1IAFVK7vF0P7ozsdAmMSW7zAFTahX4riJDAre8GHdAa3NOwXa54rjcEHyf+iFTYCPV2+TO4TESmMSahwNqW76UU5mBICoX9UpBZTEFcQwdbBY1Bow3zYaA+38osUMJTNFwqPhTx50YO2tqejopJDdS1f72B+J/XyujqIMxlnGaEsRgcIqlweMgKI4umkF9Kg0Qw+By5jLkAA0RoJAchCjErqisVffh/04+T8z3Xr7qHp9VK7WjUzBzbYJtsh/lsn9XYCauzBhPsnj2yJ/bsPDgvzqvz9j064Yx21tkvOO9fVgihwA==</latexit>

Q
↵�! [�.Q], [�.Q]

<latexit sha1_base64="WJqEbF2D/M0q3mkrkrLl222B+90=">AAACHXicbVDLSsNAFJ34rPVVdelmsAgKUhIpqDvRjcsWrApJKDfjtR2cScLMjQ9Cv8FP8Cvc6sqduBUX/otJ7cLXWR3OuZd7z4lSJS257rszNj4xOTVdmanOzs0vLNaWlk9skhmBHZGoxJxFYFHJGDskSeFZahB0pPA0ujws/dMrNFYm8THdphhq6MXyQgqgQurWNtvBjZG9PoExyXUegEr7MPCDCAka7XDLD3qgdUm7tbrbcIfgf4k3InU2Qqtb+wjOE5FpjEkosNb33JTCHAxJoXBQDTKLKYhL6KFf0Bg02jAfRhrw9cwCJTxFw6XiQxG/b+Sgrb3VUTGpgfr2t1eK/3l+Rhe7YS7jNCOMRXmIpMLhISuMLLpCfi4NEkH5OXIZcwEGiNBIDkIUYlaUVy368H6n/0tOthtes7HXbtb3D0bNVNgqW2MbzGM7bJ8dsRbrMMHu2AN7ZE/OvfPsvDivX6Njzmhnhf2A8/YJ4w2ijw==</latexit>

<latexit sha1_base64="wURQFmIwmXeEWCy7KkUpY9SNEMI=">AAACC3icbVC7TsNAEDyHVwgvAwUFzYkIiSqyIwR0RNBQJhJ5SLEVnS+bcMr5wd0aKbL8CXwFLVR0iJaPoOBfcIwLSJhqNLOr2R0vkkKjZX0apaXlldW18nplY3Nre8fc3evoMFYc2jyUoep5TIMUAbRRoIRepID5noSuN7me+d0HUFqEwS1OI3B9Ng7ESHCGmTQwD5qORsYnCmRymSaOFj7cp7Q1MKtWzcpBF4ldkCop0ByYX84w5LEPAXLJtO7bVoRuwhQKLiGtOLGGKAtiY+hnNGA+aDfJH0jpcawZhjQCRYWkuQi/NxLmaz31vWzSZ3in572Z+J/Xj3F04SYiiGKEgM+CUEjIgzRXImsG6FAoQGSzy4GKgHKmGCIoQRnnmRhnVVWyPuz57xdJp16zz2r11mm1cVU0UyaH5IicEJuckwa5IU3SJpyk5Ik8kxfj0Xg13oz3n9GSUezskz8wPr4BFiebPQ==</latexit>

P
?' Q
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Example
P , ↵.(�.P + �.P )

<latexit sha1_base64="YEitt69Apxo0Td7fiRHRmySyF7c=">AAACGXicbVA9SwNBEN3zM8avqKXNYggownEngtqJNpYRTAzkQphbJ8mS3b1zd06Q4C/wJ/grbLWyE1srC/+Ll5hCja96vDfDzHtxqqSjIPjwpqZnZufmCwvFxaXlldXS2nrdJZkVWBOJSmwjBodKGqyRJIWN1CLoWOFl3D8d+pc3aJ1MzAXdptjS0DWyIwVQLrVLlWpEVoLpKrwuRqDSHvjbUYwEfnU36oLWOdlpl8qBH4zAJ0k4JmU2RrVd+oyuEpFpNCQUONcMg5RaA7AkhcK7YpQ5TEH0oYvNnBrQ6FqDUZw7XskcUMJTtFwqPhLx58YAtHO3Os4nNVDP/fWG4n9eM6POYWsgTZoRGjE8RFLh6JATVuY9Ib+SFolg+DlyabgAC0RoJQchcjHLiyvmfYR/00+S+p4f7vtH5/vl45NxMwW2ybbYNgvZATtmZ6zKakywe/bIntiz9+C9eK/e2/folDfe2WC/4L1/AYEAn4o=</latexit>

Q , ↵.�.Q+ ↵.�.Q

<latexit sha1_base64="slnRr+V36I9UgmebjzECkk6zT8c=">AAACIXicbZBNSgNBEIV7/I3xL+rSTWMQBHGYkYC6C7pxacCokAmhplPGxu6esbtGCCGn8Aiewq2u3Ik7Ee/iJEZQY60e36uiql6cKukoCN68icmp6ZnZwlxxfmFxabm0snrmkswKrItEJfYiBodKGqyTJIUXqUXQscLz+Ppo4J/fonUyMafUTbGpoWPkpRRAOWqVdmoRWQmmo/CGFyNQ6RX4UYwEfo1v82/QAa1z0iqVAz8YFh8X4UiU2ahOWqWPqJ2ITKMhocC5Rhik1OyBJSkU9otR5jAFcQ0dbOTSgEbX7A3f6vPNzAElPEXLpeJDiD8neqCd6+o479RAV+6vN4D/eY2MLvebPWnSjNCIwSKSCoeLnLAyzwt5W1okgsHlyKXhAiwQoZUchMhhlgdYzPMI/34/Ls52/bDiH9Qq5erhKJkCW2cbbIuFbI9V2TE7YXUm2B17YI/sybv3nr0X7/WrdcIbzayxX+W9fwIxAqJ8</latexit>

P

↵

✏✏
�.P + �.P

�

AA

�

]]

<latexit sha1_base64="vaFV4Ajzfnz8xasAccbdUOilzb4="></latexit>

Q
↵

↵↵

↵

◆◆
�.Q �

KK

�.Q
�

SS

<latexit sha1_base64="Qrx/wFcYcfhTL4/GnROUMDWbVpA="></latexit>

R2 = { {P} , {Q} , {�.P + �.P} , {�.Q} , {�.Q} }

<latexit sha1_base64="1jMVtZdPsk2zW0xNw9us0LHqh38="></latexit>

<latexit sha1_base64="wURQFmIwmXeEWCy7KkUpY9SNEMI=">AAACC3icbVC7TsNAEDyHVwgvAwUFzYkIiSqyIwR0RNBQJhJ5SLEVnS+bcMr5wd0aKbL8CXwFLVR0iJaPoOBfcIwLSJhqNLOr2R0vkkKjZX0apaXlldW18nplY3Nre8fc3evoMFYc2jyUoep5TIMUAbRRoIRepID5noSuN7me+d0HUFqEwS1OI3B9Ng7ESHCGmTQwD5qORsYnCmRymSaOFj7cp7Q1MKtWzcpBF4ldkCop0ByYX84w5LEPAXLJtO7bVoRuwhQKLiGtOLGGKAtiY+hnNGA+aDfJH0jpcawZhjQCRYWkuQi/NxLmaz31vWzSZ3in572Z+J/Xj3F04SYiiGKEgM+CUEjIgzRXImsG6FAoQGSzy4GKgHKmGCIoQRnnmRhnVVWyPuz57xdJp16zz2r11mm1cVU0UyaH5IicEJuckwa5IU3SJpyk5Ik8kxfj0Xg13oz3n9GSUezskz8wPr4BFiebPQ==</latexit>

P
?' Q
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Example
P , ↵.(�.P + �.P )

<latexit sha1_base64="YEitt69Apxo0Td7fiRHRmySyF7c=">AAACGXicbVA9SwNBEN3zM8avqKXNYggownEngtqJNpYRTAzkQphbJ8mS3b1zd06Q4C/wJ/grbLWyE1srC/+Ll5hCja96vDfDzHtxqqSjIPjwpqZnZufmCwvFxaXlldXS2nrdJZkVWBOJSmwjBodKGqyRJIWN1CLoWOFl3D8d+pc3aJ1MzAXdptjS0DWyIwVQLrVLlWpEVoLpKrwuRqDSHvjbUYwEfnU36oLWOdlpl8qBH4zAJ0k4JmU2RrVd+oyuEpFpNCQUONcMg5RaA7AkhcK7YpQ5TEH0oYvNnBrQ6FqDUZw7XskcUMJTtFwqPhLx58YAtHO3Os4nNVDP/fWG4n9eM6POYWsgTZoRGjE8RFLh6JATVuY9Ib+SFolg+DlyabgAC0RoJQchcjHLiyvmfYR/00+S+p4f7vtH5/vl45NxMwW2ybbYNgvZATtmZ6zKakywe/bIntiz9+C9eK/e2/folDfe2WC/4L1/AYEAn4o=</latexit>

Q , ↵.�.Q+ ↵.�.Q

<latexit sha1_base64="slnRr+V36I9UgmebjzECkk6zT8c=">AAACIXicbZBNSgNBEIV7/I3xL+rSTWMQBHGYkYC6C7pxacCokAmhplPGxu6esbtGCCGn8Aiewq2u3Ik7Ee/iJEZQY60e36uiql6cKukoCN68icmp6ZnZwlxxfmFxabm0snrmkswKrItEJfYiBodKGqyTJIUXqUXQscLz+Ppo4J/fonUyMafUTbGpoWPkpRRAOWqVdmoRWQmmo/CGFyNQ6RX4UYwEfo1v82/QAa1z0iqVAz8YFh8X4UiU2ahOWqWPqJ2ITKMhocC5Rhik1OyBJSkU9otR5jAFcQ0dbOTSgEbX7A3f6vPNzAElPEXLpeJDiD8neqCd6+o479RAV+6vN4D/eY2MLvebPWnSjNCIwSKSCoeLnLAyzwt5W1okgsHlyKXhAiwQoZUchMhhlgdYzPMI/34/Ls52/bDiH9Qq5erhKJkCW2cbbIuFbI9V2TE7YXUm2B17YI/sybv3nr0X7/WrdcIbzayxX+W9fwIxAqJ8</latexit>

P

↵

✏✏
�.P + �.P

�

AA

�

]]

<latexit sha1_base64="vaFV4Ajzfnz8xasAccbdUOilzb4="></latexit>

R0 = { {P , Q , �.P + �.P , �.Q , �.Q} }

<latexit sha1_base64="LnzsvljkcP7H0JrwsOrf8STtvgg="></latexit>

R1 = { {P , Q} , {�.P + �.P} , {�.Q} , {�.Q} }

<latexit sha1_base64="8BKZat40z7dG3/KJ8kjSXSr73Ho="></latexit>

R2 = { {P} , {Q} , {�.P + �.P} , {�.Q} , {�.Q} }

<latexit sha1_base64="1jMVtZdPsk2zW0xNw9us0LHqh38="></latexit>

Only singletons partitions, we can stop P 6' Q

<latexit sha1_base64="jQrAqQ7l2AmgWOYSNDqAdxIbbzg=">AAACE3icbVDLTgJBEJzFF+IL9ehlIjHxRHaNiXojevEIiTwS2JDescEJs7PLTK+RbPgM41W/w5vx6gf4Gf6BC3JQsE6Vqu6uTgWxkpZc99PJLS2vrK7l1wsbm1vbO8XdvYaNEiOwLiIVmVYAFpXUWCdJCluxQQgDhc1gcDXxm/dorIz0DY1i9EPoa9mTAiiT/GpHR9SxMsQhr3WLJbfsTsEXiTcjJTZDtVv86txGIglRk1BgbdtzY/JTMCSFwnGhk1iMQQygj+2MagjR+un06TE/SixQxGM0XCo+FfH3RgqhtaMwyCZDoDs7703E/7x2Qr1zP5U6Tgi1mASRVDgNssLIrA3kt9IgEUw+Ry41F2CACI3kIEQmJlk9f46CUn76MBpnHXnzjSySxknZOy1f1E5LlctZW3l2wA7ZMfPYGauwa1ZldSbYkD2xZ/biPDqvzpvz/jOac2Y7++wPnI9vR0WfPQ==</latexit>

<latexit sha1_base64="wURQFmIwmXeEWCy7KkUpY9SNEMI=">AAACC3icbVC7TsNAEDyHVwgvAwUFzYkIiSqyIwR0RNBQJhJ5SLEVnS+bcMr5wd0aKbL8CXwFLVR0iJaPoOBfcIwLSJhqNLOr2R0vkkKjZX0apaXlldW18nplY3Nre8fc3evoMFYc2jyUoep5TIMUAbRRoIRepID5noSuN7me+d0HUFqEwS1OI3B9Ng7ESHCGmTQwD5qORsYnCmRymSaOFj7cp7Q1MKtWzcpBF4ldkCop0ByYX84w5LEPAXLJtO7bVoRuwhQKLiGtOLGGKAtiY+hnNGA+aDfJH0jpcawZhjQCRYWkuQi/NxLmaz31vWzSZ3in572Z+J/Xj3F04SYiiGKEgM+CUEjIgzRXImsG6FAoQGSzy4GKgHKmGCIoQRnnmRhnVVWyPuz57xdJp16zz2r11mm1cVU0UyaH5IicEJuckwa5IU3SJpyk5Ik8kxfj0Xg13oz3n9GSUezskz8wPr4BFiebPQ==</latexit>

P
?' Q

Guarded! Guarded!

<latexit sha1_base64="cGytpolayEnwovkP8oq4L9CCRCE="></latexit>

Q
↵

↵↵

↵

◆◆
�.Q �

KK

�.Q
�

SS
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Exercise
P0

↵

  

� // nil

P1

↵

  

�

II

P2

�

II

↵

XX

<latexit sha1_base64="S8umZDOidvl+CZgBFFuM7Gni2bo="></latexit>

Q0

↵

  

� // nil

Q1

↵

  

�

II

↵
uu

Q2

�

II

<latexit sha1_base64="g4gWqzPnGDvK31azUEP+UWDNDLA="></latexit>

R0 = { {P0, Q0, P1, Q1, P2, Q2,nil} }

<latexit sha1_base64="8F1eQ8AdMP2MEtjXKSQ5OPS4gkg="></latexit>

nil 6!

<latexit sha1_base64="fe3HGQOpife3IjRLygGgq9ZqIWI=">AAACG3icbVDLSsNAFJ3Ud31Vu3QzWARXJZGCuiu6calgq9CEcjO9rUMnkzBzI5bQTxG3+h3uxK0LP8M/MKldaOtZHc65j8MJEyUtue6nU1pYXFpeWV0rr29sbm1XdnbbNk6NwJaIVWxuQ7CopMYWSVJ4mxiEKFR4Ew7PC//mHo2Vsb6mUYJBBAMt+1IA5VK3UvUjoLuwn2mpxr6Oyae4W6m5dXcCPk+8KamxKS67lS+/F4s0Qk1CgbUdz00oyMCQFArHZT+1mIAYwgA7OdUQoQ2ySfgxP0gtUMwTNFwqPhHx90YGkbWjKMwni6h21ivE/7xOSv2TIJM6SQm1KB6RVDh5ZIWReSvIe9IgERTJkUvNBRggQiM5CJGLaV7Tn6OgVJA9jMZ5R95sI/OkfVT3GvXTq0ateTZta5XtsX12yDx2zJrsgl2yFhNsxJ7YM3txHp1X5815/xktOdOdKvsD5+Mbxuyitg==</latexit>

P0, Q0, P1, Q1, P2
↵,���!

<latexit sha1_base64="IBXmSX/x4CLes+VTqOGSoVPy4dc="></latexit>

Q2
��!

<latexit sha1_base64="x5w756V7mjnfWCcfm9QQckheyz8=">AAACHnicbVDLSgNBEJz1Gd9RwYuXwSB4CrtBUG9BLx4TMBpIlqV30sYhsw9metWw5l/Eq36HN/Gqn+EfuBv3oIl1Kqq6u5ryYyUN2fanNTM7N7+wWFpaXlldW98ob25dmijRAlsiUpFu+2BQyRBbJElhO9YIga/wyh+c5f7VLWojo/CChjG6AfRDeS0FUCZ55Z2mV+vea9m/IdA6uku7PhKMvHLFrtpj8GniFKTCCjS88le3F4kkwJCEAmM6jh2Tm4ImKRSOlruJwRjEAPrYyWgIARo3Hf8/4vuJAYp4jJpLxcci/t5IITBmGPjZZAB0Yya9XPzP6yR0feymMowTwlDkQSQVjoOM0DIrBnlPaiSC/HPkMuQCNBChlhyEyMQka+rPUVDKTe+HeUfOZCPT5LJWdQ6rJ83DSv20aKvEdtkeO2AOO2J1ds4arMUEe2BP7Jm9WI/Wq/Vmvf+MzljFzjb7A+vjG+NKo84=</latexit>

<latexit sha1_base64="qOXj99eDtSfEsoADTpX0cJN+9x0=">AAACD3icbVC7TsNAEDzzDOEVoExzIkKiiuwIAR0RNJSJRB5SbFnnyyaccn5wt0aKLBd8Al9BCxUdouUTKPgXHOMCEqYazexqdseLpNBomp/G0vLK6tp6aaO8ubW9s1vZ2+/qMFYcOjyUoep7TIMUAXRQoIR+pID5noSeN7ma+b17UFqEwQ1OI3B8Ng7ESHCGmeRWqi3XtDUyPlEgk4s0sbXw4S6lbdd0KzWzbuagi8QqSI0UaLmVL3sY8tiHALlkWg8sM0InYQoFl5CW7VhDlEWxMQwyGjAftJPkT6T0KNYMQxqBokLSXITfGwnztZ76XjbpM7zV895M/M8bxDg6dxIRRDFCwGdBKCTkQZorkbUDdCgUILLZ5UBFQDlTDBGUoIzzTIyzuspZH9b894uk26hbp/VG+6TWvCyaKZEqOSTHxCJnpEmuSYt0CCcP5Ik8kxfj0Xg13oz3n9Elo9g5IH9gfHwDigGcgw==</latexit>

P0
?' Q0finitely branching! finitely branching!
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P0

↵

  

� // nil

P1

↵

  

�

II

P2

�

II

↵

XX

<latexit sha1_base64="S8umZDOidvl+CZgBFFuM7Gni2bo="></latexit>

Q0

↵

  

� // nil

Q1

↵

  

�

II

↵
uu

Q2

�

II

<latexit sha1_base64="g4gWqzPnGDvK31azUEP+UWDNDLA="></latexit>

R1 = { {P0, Q0, P1, Q1, P2} , {Q2} , {nil} }

<latexit sha1_base64="jSu1lKOkNVk4mH5KkeWRO0So27I="></latexit>

P0, Q0
��! [nil]

<latexit sha1_base64="Y1rKScoD3vy3KIqPufV5xY8Jt+Y=">AAACMHicbVDLSsNAFJ34rO+qSzeDRXAhJRFB3RXduKxgVWhCuBlv6+BkEmZu1BLyC36MuNXv0JW4decfmNQufJ3V4Zz7PFGqpCXXfXHGxicmp6ZrM7Nz8wuLS/XllVObZEZgRyQqMecRWFRSY4ckKTxPDUIcKTyLrg4r/+wajZWJPqFBikEMfS17UgCVUljfbIfu1nHo+rdG9i8JjElucj9CgqLrx0CXUS/XUhVBWG+4TXcI/pd4I9JgI7TD+od/kYgsRk1CgbVdz00pyMGQFAqLWT+zmIK4gj52S6ohRhvkw48KvpFZoISnaLhUfCji944cYmsHcVRWVkfa314l/ud1M+rtBbnUaUaoRbWIpMLhIiuMLKNCfiENEkF1OXKpuQADRGgkByFKMSuz+zEUlAry20FRZuT9TuQvOd1uejvN/eOdRutglFaNrbF1tsk8tsta7Ii1WYcJdsce2CN7cu6dZ+fVefsqHXNGPavsB5z3T2oKq0w=</latexit>

Q1
↵�! [Q2]

<latexit sha1_base64="uP6+U1DOVFfbq3jmVA7dVEekcjE=">AAACJHicbVC7SgNBFJ31GeNr1VKLwSBYhV0R1C5oY5mAiUKyLHfHazI4+2DmrhqWNH6M2Op32ImFjf/gH7hZU5jEUx3Ouc8TJEoacpxPa2Z2bn5hsbRUXl5ZXVu3NzZbJk61wKaIVayvAjCoZIRNkqTwKtEIYaDwMrg9G/qXd6iNjKML6ifohdCN5I0UQLnk2zsN3+08aNntEWgd32cdUEkPBu2Gf+D5dsWpOgX4NHFHpMJGqPv2d+c6FmmIEQkFxrRdJyEvA01SKByUO6nBBMQtdLGd0whCNF5WfDHge6kBinmCmkvFCxH/dmQQGtMPg7wyBOqZSW8o/ue1U7o59jIZJSlhJIaLSCosFhmhZR4P8mupkQiGlyOXEReggQi15CBELqZ5XmNDQSkve+gP8ozcyUSmSeug6h5WTxqHldrpKK0S22a7bJ+57IjV2DmrsyYT7JE9sxf2aj1Zb9a79fFbOmONerbYGKyvH0lDpg0=</latexit>

<latexit sha1_base64="SCKYIBMKldNOG9p/9eS2tc6lU3g="></latexit>

P1, P2 6↵�! [Q2]

<latexit sha1_base64="dPzbpgRXyL+jkZKGPfgBIreWbO0="></latexit>

P1, Q1, P2 6��! [nil]

<latexit sha1_base64="qOXj99eDtSfEsoADTpX0cJN+9x0=">AAACD3icbVC7TsNAEDzzDOEVoExzIkKiiuwIAR0RNJSJRB5SbFnnyyaccn5wt0aKLBd8Al9BCxUdouUTKPgXHOMCEqYazexqdseLpNBomp/G0vLK6tp6aaO8ubW9s1vZ2+/qMFYcOjyUoep7TIMUAXRQoIR+pID5noSeN7ma+b17UFqEwQ1OI3B8Ng7ESHCGmeRWqi3XtDUyPlEgk4s0sbXw4S6lbdd0KzWzbuagi8QqSI0UaLmVL3sY8tiHALlkWg8sM0InYQoFl5CW7VhDlEWxMQwyGjAftJPkT6T0KNYMQxqBokLSXITfGwnztZ76XjbpM7zV895M/M8bxDg6dxIRRDFCwGdBKCTkQZorkbUDdCgUILLZ5UBFQDlTDBGUoIzzTIyzuspZH9b894uk26hbp/VG+6TWvCyaKZEqOSTHxCJnpEmuSYt0CCcP5Ik8kxfj0Xg13oz3n9Elo9g5IH9gfHwDigGcgw==</latexit>

P0
?' Q0

Exercise
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P0

↵

  

� // nil

P1

↵

  

�

II

P2

�

II

↵

XX

<latexit sha1_base64="S8umZDOidvl+CZgBFFuM7Gni2bo="></latexit>

Q0

↵

  

� // nil

Q1

↵

  

�

II

↵
uu

Q2

�

II

<latexit sha1_base64="g4gWqzPnGDvK31azUEP+UWDNDLA="></latexit>

R2 = { {P0, Q0} , {P1, P2} , {Q1} , {Q2} , {nil} }

<latexit sha1_base64="M3YJYsKfjT8VvW1uz3gdvHqHFvw="></latexit>

P0
↵�! [P1]

<latexit sha1_base64="DtLQ61Htdp71TKpCbqwWIpkPVfU=">AAACJXicbVC7SgNBFJ31bXxFLUUYDIJV2JWA2ok2lhGMBpJluTu5SYbMPpi5qwlLKj9GbPU77ESw8hv8A3djCpN4qsM593n8WElDtv1pzc0vLC4tr6wW1tY3NreK2zu3Jkq0wJqIVKTrPhhUMsQaSVJYjzVC4Cu883uXuX93j9rIKLyhQYxuAJ1QtqUAyiSvuF/17GZfy06XQOvoIW2Cirsw5I2q57hesWSX7RH4LHHGpMTGqHrF72YrEkmAIQkFxjQcOyY3BU1SKBwWmonBGEQPOtjIaAgBGjcdvTHkh4kBiniMmkvFRyL+7UghMGYQ+FllANQ1014u/uc1EmqfuqkM44QwFPkikgpHi4zQMssHeUtqJIL8cuQy5AI0EKGWHITIxCQLbGIoKOWm/cEwy8iZTmSW3B6XnUr57LpSOr8Yp7XC9tgBO2IOO2Hn7IpVWY0J9sie2Qt7tZ6sN+vd+vgtnbPGPbtsAtbXD6YtpjM=</latexit>

P1
��! [P0]

<latexit sha1_base64="Nn+9nGPYCvvCX+4T5unMiDK1XAs=">AAACJHicbVC7SgNBFJ31GeMraqnFYBCswq4E1E60sYxgHpAsy93JTRycfTBzVw1LGj9GbPU77MTCxn/wD9yNKUziqQ7n3OfxYyUN2fanNTe/sLi0XFgprq6tb2yWtrYbJkq0wLqIVKRbPhhUMsQ6SVLYijVC4Cts+rcXud+8Q21kFF7TIEY3gH4oe1IAZZJX2qt5TudBy/4NgdbRfdrxkWDI2zXPdr1S2a7YI/BZ4oxJmY1R80rfnW4kkgBDEgqMaTt2TG4KmqRQOCx2EoMxiFvoYzujIQRo3HT0xZAfJAYo4jFqLhUfifi3I4XAmEHgZ5UB0I2Z9nLxP6+dUO/ETWUYJ4ShyBeRVDhaZISWWTzIu1IjEeSXI5chF6CBCLXkIEQmJlleE0NBKTd9GAyzjJzpRGZJ46jiVCunV9Xy2fk4rQLbZfvskDnsmJ2xS1ZjdSbYI3tmL+zVerLerHfr47d0zhr37LAJWF8/x/ulvw==</latexit>

<latexit sha1_base64="gedS0pwUhEU8LoJYvetZ9QPxSw0="></latexit>

Q0 6↵�! [P1]

<latexit sha1_base64="fXPenFzo+lTztTvS8rPWSN9hhOQ="></latexit>

P2 6��! [P0]

<latexit sha1_base64="qOXj99eDtSfEsoADTpX0cJN+9x0=">AAACD3icbVC7TsNAEDzzDOEVoExzIkKiiuwIAR0RNJSJRB5SbFnnyyaccn5wt0aKLBd8Al9BCxUdouUTKPgXHOMCEqYazexqdseLpNBomp/G0vLK6tp6aaO8ubW9s1vZ2+/qMFYcOjyUoep7TIMUAXRQoIR+pID5noSeN7ma+b17UFqEwQ1OI3B8Ng7ESHCGmeRWqi3XtDUyPlEgk4s0sbXw4S6lbdd0KzWzbuagi8QqSI0UaLmVL3sY8tiHALlkWg8sM0InYQoFl5CW7VhDlEWxMQwyGjAftJPkT6T0KNYMQxqBokLSXITfGwnztZ76XjbpM7zV895M/M8bxDg6dxIRRDFCwGdBKCTkQZorkbUDdCgUILLZ5UBFQDlTDBGUoIzzTIyzuspZH9b894uk26hbp/VG+6TWvCyaKZEqOSTHxCJnpEmuSYt0CCcP5Ik8kxfj0Xg13oz3n9Elo9g5IH9gfHwDigGcgw==</latexit>

P0
?' Q0

Exercise
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P0

↵

  

� // nil

P1

↵

  

�

II

P2

�

II

↵

XX

<latexit sha1_base64="S8umZDOidvl+CZgBFFuM7Gni2bo="></latexit>

Q0

↵

  

� // nil

Q1

↵

  

�

II

↵
uu

Q2

�

II

<latexit sha1_base64="g4gWqzPnGDvK31azUEP+UWDNDLA="></latexit>

R3 = { {P0} , {Q0} , {P1} , {P2} , {Q1} , {Q2} , {nil} }

<latexit sha1_base64="wD5ehVYrkWHjUa+gfACGHrZ+UF4="></latexit>

P0 6' Q0

<latexit sha1_base64="uiFOYO3FwSSGiOwUqIcdv7oxbf0=">AAACGnicbVC7TsNAEDyHV3iHUNKciJCoIhtFAjoEDWUikYCUWNb6soET57O5WyMiK3+CaOE76BAtDZ/BH2CHFJAw1Whmd2c1YaKkJdf9dEpz8wuLS+XlldW19Y3Nyla1Y+PUCGyLWMXmKgSLSmpskySFV4lBiEKFl+HtWeFf3qOxMtYXNEzQj+Bay4EUQLkUVKrNwOU9HVPPygjveCtwg0rNrbtj8FniTUiNTdAMKl+9fizSCDUJBdZ2PTchPwNDUigcrfRSiwmIW7jGbk41RGj9bPz7iO+lFijmCRouFR+L+Hsjg8jaYRTmkxHQjZ32CvE/r5vS4MjPpE5SQi2KIJIKx0FWGJmXgrwvDRJB8TlyqbkAA0RoJAchcjHNW/pzFJTys4fhKO/Im25klnQO6l6jftxq1E5OJ22V2Q7bZfvMY4fshJ2zJmszwR7YE3tmL86j8+q8Oe8/oyVnsrPN/sD5+Aaa+6De</latexit>

<latexit sha1_base64="qOXj99eDtSfEsoADTpX0cJN+9x0=">AAACD3icbVC7TsNAEDzzDOEVoExzIkKiiuwIAR0RNJSJRB5SbFnnyyaccn5wt0aKLBd8Al9BCxUdouUTKPgXHOMCEqYazexqdseLpNBomp/G0vLK6tp6aaO8ubW9s1vZ2+/qMFYcOjyUoep7TIMUAXRQoIR+pID5noSeN7ma+b17UFqEwQ1OI3B8Ng7ESHCGmeRWqi3XtDUyPlEgk4s0sbXw4S6lbdd0KzWzbuagi8QqSI0UaLmVL3sY8tiHALlkWg8sM0InYQoFl5CW7VhDlEWxMQwyGjAftJPkT6T0KNYMQxqBokLSXITfGwnztZ76XjbpM7zV895M/M8bxDg6dxIRRDFCwGdBKCTkQZorkbUDdCgUILLZ5UBFQDlTDBGUoIzzTIyzuspZH9b894uk26hbp/VG+6TWvCyaKZEqOSTHxCJnpEmuSYt0CCcP5Ik8kxfj0Xg13oz3n9Elo9g5IH9gfHwDigGcgw==</latexit>

P0
?' Q0

Exercise
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Exercise
<latexit sha1_base64="qOXj99eDtSfEsoADTpX0cJN+9x0=">AAACD3icbVC7TsNAEDzzDOEVoExzIkKiiuwIAR0RNJSJRB5SbFnnyyaccn5wt0aKLBd8Al9BCxUdouUTKPgXHOMCEqYazexqdseLpNBomp/G0vLK6tp6aaO8ubW9s1vZ2+/qMFYcOjyUoep7TIMUAXRQoIR+pID5noSeN7ma+b17UFqEwQ1OI3B8Ng7ESHCGmeRWqi3XtDUyPlEgk4s0sbXw4S6lbdd0KzWzbuagi8QqSI0UaLmVL3sY8tiHALlkWg8sM0InYQoFl5CW7VhDlEWxMQwyGjAftJPkT6T0KNYMQxqBokLSXITfGwnztZ76XjbpM7zV895M/M8bxDg6dxIRRDFCwGdBKCTkQZorkbUDdCgUILLZ5UBFQDlTDBGUoIzzTIyzuspZH9b894uk26hbp/VG+6TWvCyaKZEqOSTHxCJnpEmuSYt0CCcP5Ik8kxfj0Xg13oz3n9Elo9g5IH9gfHwDigGcgw==</latexit>

P0
?' Q0finitely branching! finitely branching!

<latexit sha1_base64="/1TRcypfQpd1esEVTe6K8tevbhA="></latexit>

Q0↵

↵↵

↵

◆◆
Q1

�

>>

� // Q2

�

``

�
hh

�

RR

<latexit sha1_base64="VcB9ByHoXNUwuEp5iLJmgEyTP0M="></latexit>

P0

↵

��
P1

�

UU

�

XX

<latexit sha1_base64="nQYhJjv5DMmwg2iJFLNRkWMQeVM="></latexit>

R0 = { {P0, Q0, P1, Q1, Q2} }
<latexit sha1_base64="ILrdQub87wI4eYhsQHSDh+N1KdQ=">AAACI3icbVC7TgJBFJ31ifhCLWkmEhMLQ3aNUUujjSUkAiaw2dwdrjBx9pGZuyrZUPgxxla/w87YWPgR/oG7SCHgqU7Ouc/jx0oasu1Pa25+YXFpubBSXF1b39gsbW03TZRogQ0RqUhf+2BQyRAbJEnhdawRAl9hy7+9yP3WHWojo/CKBjG6AfRCeSMFUCZ5pXLNsw/qnt150LLXJ9A6uk87oOI+DL1Sxa7aI/BZ4oxJhY1R80rfnW4kkgBDEgqMaTt2TG4KmqRQOCx2EoMxiFvoYTujIQRo3HT0xJDvJQYo4jFqLhUfifi3I4XAmEHgZ5UBUN9Me7n4n9dO6ObUTWUYJ4ShyBeRVDhaZISWWTrIu1IjEeSXI5chF6CBCLXkIEQmJllcE0NBKTd9GOQZOdOJzJLmYdU5rh7Wjypn5+O0CqzMdtk+c9gJO2OXrMYaTLBH9sxe2Kv1ZL1Z79bHb+mcNe7ZYROwvn4AHlilbg==</latexit>

P0, Q0
↵�!

<latexit sha1_base64="KQm6aph0MjrdlGpEwgmK363otbs=">AAACLXicbVBNS8NAEN34bf2qevSyWAQPUpIi6lH04rGC1UITymQd6+JuEnYnagn9Bf4Y8aq/w4MgXj37D0xiD7b6YODx3szOzgsTJS257pszMTk1PTM7N19ZWFxaXqmurp3bODUCWyJWsWmHYFHJCFskSWE7MQg6VHgR3hwX/sUtGivj6Iz6CQYaepG8kgIol7rVrWbX2zktq+HfG9m7JjAmvsv8EAl2/B5oDYNutebW3RL8L/GGpMaGaHarX/5lLFKNEQkF1nY8N6EgA0NSKBxU/NRiAuIGetjJaQQabZCV5wz4VmqBYp6g4VLxUsTfExloa/s6zDs10LUd9wrxP6+T0tVBkMkoSQkjUSwiqbBcZIWReU7IL6VBIih+jlxGXIABIjSSgxC5mObBjTwKSgXZfb/IyBtP5C85b9S9vXrjdLd2eDRMa45tsE22zTy2zw7ZCWuyFhPsgT2xZ/biPDqvzrvz8dM64Qxn1tkInM9vNFSpAw==</latexit>

P1, Q1, Q2
�,���!

<latexit sha1_base64="5QaVIwN2SL6oPwe9069SwQ5i1Y4="></latexit>

R1 = { {P0, Q0} , {P1, Q1, Q2} }

No more reasons to discriminate!
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Unguarded processes?
What about the general case? (unguarded processes)

Complete lattice: PO  such that

X ✓ D

<latexit sha1_base64="tUO3N2hqJCJWRzVj2vXHeLS4tSg=">AAAB/nicbVC7SgNBFJ2NrxhfUUubwSBYhV0JqF1QC8sI5gHZJcxObuKQ2Yczd4SwBPwKW63sxNZfsfBf3F230MRTHc65l3vu8WMpNNr2p1VaWl5ZXSuvVzY2t7Z3qrt7HR0ZxaHNIxmpns80SBFCGwVK6MUKWOBL6PqTy8zvPoDSIgpvcRqDF7BxKEaCM0wlt+dq42tAuKdXg2rNrts56CJxClIjBVqD6pc7jLgJIEQumdZ9x47RS5hCwSXMKq7REDM+YWPopzRkAWgvyTPP6JHRDCMag6JC0lyE3xsJC7SeBn46GTC80/NeJv7n9Q2OzrxEhLFBCHl2CIWE/JDmSqRlAB0KBYgsSw5UhJQzxRBBCco4T0WTtlNJ+3Dmv18knZO606if3zRqzYuimTI5IIfkmDjklDTJNWmRNuEkJk/kmbxYj9ar9Wa9/4yWrGJnn/yB9fENirWWBw==</latexit>

any              has a least upper bound
X ✓ D

<latexit sha1_base64="tUO3N2hqJCJWRzVj2vXHeLS4tSg=">AAAB/nicbVC7SgNBFJ2NrxhfUUubwSBYhV0JqF1QC8sI5gHZJcxObuKQ2Yczd4SwBPwKW63sxNZfsfBf3F230MRTHc65l3vu8WMpNNr2p1VaWl5ZXSuvVzY2t7Z3qrt7HR0ZxaHNIxmpns80SBFCGwVK6MUKWOBL6PqTy8zvPoDSIgpvcRqDF7BxKEaCM0wlt+dq42tAuKdXg2rNrts56CJxClIjBVqD6pc7jLgJIEQumdZ9x47RS5hCwSXMKq7REDM+YWPopzRkAWgvyTPP6JHRDCMag6JC0lyE3xsJC7SeBn46GTC80/NeJv7n9Q2OzrxEhLFBCHl2CIWE/JDmSqRlAB0KBYgsSw5UhJQzxRBBCco4T0WTtlNJ+3Dmv18knZO606if3zRqzYuimTI5IIfkmDjklDTJNWmRNuEkJk/kmbxYj9ar9Wa9/4yWrGJnn/yB9fENirWWBw==</latexit>

any              has a greatest lower bound �X

<latexit sha1_base64="BgTv7RSq3blSgo2JY/CajKpaSQI=">AAACE3icbVBLTgJBFOzBH+IPdemmIzFxRWYMibojunFjglE+CRDypnlgh56esfuNCSEcg60exJ1x6wE8hxdwGFkIWKtK1XupSvmRkpZc98vJrKyurW9kN3Nb2zu7e/n9g5oNYyOwKkIVmoYPFpXUWCVJChuRQQh8hXV/cD31689orAz1Aw0jbAfQ17InBVAiNVu+7NsnARFvdPIFt+im4MvEm5ECm6HSyX+3uqGIA9QkFFjb9NyI2iMwJIXCca4VW4xADKCPzYRqCNC2R2nlMT+JLVDIIzRcKp6K+PdjBIG1w8BPLgOgR7voTcX/vGZMvYv2SOooJtRiGkRSYRpkhZHJFsi70iARTJsjl5oLMECERnIQIhHjZJy5wFt9n3QJ1TiXrOQtbrJMamdFr1S8vCsVylezvbLsiB2zU+axc1ZmN6zCqkywkE3YC3t1Js6b8+58/J5mnNnPIZuD8/kD8QSeww==</latexit>

�X

<latexit sha1_base64="Dq780oDPlnm0J1yuMlmJDvX69n0=">AAACE3icbVDLSsNAFJ3UV62vqks3g0VwVRIpqLuiGzdCRfuAtJTJ9LYOnUzizI1QQj+jW/0Qd+LWD/A7/AGTmIVtPavDOfdyDscLpTBo219WYWV1bX2juFna2t7Z3SvvH7RMEGkOTR7IQHc8ZkAKBU0UKKETamC+J6Htja9Tv/0M2ohAPeAkhJ7PRkoMBWeYSG7XEyPzxKOQdvrlil21M9Bl4uSkQnI0+uXv7iDgkQ8KuWTGuI4dYi9mGgWXMC11IwMh42M2AjehivlgenFWeUpPIsMwoCFoKiTNRPj7ETPfmInvJZc+w0ez6KXif54b4fCiFwsVRgiKp0EoJGRBhmuRbAF0IDQgsrQ5UKEoZ5ohghaUcZ6IUTLOXOCtuk+6BHJaSlZyFjdZJq2zqlOrXt7VKvWrfK8iOSLH5JQ45JzUyQ1pkCbhJCAz8kJerZn1Zr1bH7+nBSv/OSRzsD5/ABIzntc=</latexit>

� =�D

<latexit sha1_base64="JMpO0AUouPSrB6XPXWTcS2sk/2c=">AAACHHicbVDLSgNBEJz1bXzFePQyGARPYVcC6kEI6sGLENE8IAmhd2zj4OzsOtMrSsiv5Kof4k28Cn6HP+Bm3YNJrFNR1U0V5UdKWnLdL2dmdm5+YXFpObeyura+kd8s1G0YG4E1EarQNH2wqKTGGklS2IwMQuArbPj3pyO/8YjGylBf03OEnQB6Wt5KAZRI3Xyh7YfEj3nblz37ICDiZ9180S25Kfg08TJSZBmq3fx3+yYUcYCahAJrW54bUacPhqRQOMi1Y4sRiHvoYSuhGgK0nX7afcB3YwsU8ggNl4qnIv796ENg7XPgJ5cB0J2d9Ebif14rptvDTl/qKCbUYhREUmEaZIWRySjIb6RBIhg1Ry41F2CACI3kIEQixslKY4EX+irpEqpBLlnJm9xkmtT3S165dHRZLlZOsr2W2DbbYXvMYwesws5ZldWYYE9syF7YqzN03px35+P3dMbJfrbYGJzPH+qcoUQ=</latexit>

� =�D

<latexit sha1_base64="S+Sc3EDdico2CxjdWYRkBTpXJuM=">AAACHHicbVDNSkJBGJ1rf2Z/Zss2QxK0kntDqBaBVIs2gVH+gIrMHT9tcO7caea7kVx8Fbf1IO2ibdBz9AJdzUVqZ3U45/s4h+NrKSy67peTWlpeWV1Lr2c2Nre2d7K7uaoNI8OhwkMZmrrPLEihoIICJdS1ARb4Emp+/3Ls157AWBGqexxoaAWsp0RXcIaJ1M7mmhhqek6bvujZRx5petXO5t2COwFdJN6U5MkU5Xb2u9kJeRSAQi6ZtQ3P1diKmUHBJQwzzciCZrzPetBIqGIB2FY86T6kh5FlGFINhgpJJyL8/YhZYO0g8JPLgOGDnffG4n9eI8LuaSsWSkcIio+DUEiYBFluRDIK0I4wgMjGzYEKRTkzDBGMoIzzRIySlWYCb9Rd0iWUw0yykje/ySKpHhe8YuHstpgvXUz3SpN9ckCOiEdOSIlckzKpEE6eyYi8kFdn5Lw5787H72nKmf7skRk4nz8juaFm</latexit>

it has bottom and top elements

any powerset ordered by inclusion defines a complete lattice

(D,v)

<latexit sha1_base64="nm36UttA/7yi7PMQG2FeZuHFEhk=">AAACA3icbVC7SgNBFJ2NrxgfWbW0GQxCBAm7ElC7oBaWEcwDkhBmJzdxyOzsZuaOEEJKv8JWKzux9UMs/Bd3YwqNnupwzr3cc08QS2HQ8z6czNLyyupadj23sbm1nXd3dusmsppDjUcy0s2AGZBCQQ0FSmjGGlgYSGgEw8vUb9yDNiJStziOoROygRJ9wRkmUtfNF6+O22ZkbGAAYXTUdQteyZuB/iX+nBTIHNWu+9nuRdyGoJBLZkzL92LsTJhGwSVMc21rIGZ8yAbQSqhiIZjOZBZ8Sg+tYRjRGDQVks5E+LkxYaEx4zBIJkOGd2bRS8X/vJbF/llnIlRsERRPD6GQMDtkuBZJI0B7QgMiS5MDFYpyphkiaEEZ54lok4pySR/+4vd/Sf2k5JdL5zflQuVi3kyW7JMDUiQ+OSUVck2qpEY4seSRPJFn58F5cV6dt+/RjDPf2SO/4Lx/AedMlz8=</latexit>
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[Knaster-Tarski] complete lattice
f ∶D →D

<latexit sha1_base64="+Ali+AYqY/JbuZQ2nz0ihwcDA6U=">AAACEHicbVBLTgJBFOzBH+IPdemmIzFxRWYMiZ8VURZuTDDKJwFCepoHdujpmXS/MSGES7DVg7gzbr2B5/ACNuMsBKxVpeq9VKX8SAqDrvvlZFZW19Y3spu5re2d3b38/kHdhLHmUOOhDHXTZwakUFBDgRKakQYW+BIa/vBm5jeeQRsRqkccRdAJ2ECJvuAMrdTsX1XaGNJKN19wi24Cuky8lBRIimo3/93uhTwOQCGXzJiW50bYGTONgkuY5NqxgYjxIRtAy1LFAjCdcdJ3Qk9iw2xqBJoKSRMR/n6MWWDMKPDtZcDwySx6M/E/rxVj/6IzFiqKERSfBaGQkAQZroUdAmhPaEBks+ZAhaKcaYYIWlDGuRVju8xc4J16sF1COcnZlbzFTZZJ/azolYqX96VC+TrdK0uOyDE5JR45J2VyS6qkRjiRZEpeyKszdd6cd+fj9zTjpD+HZA7O5w/X0J0O</latexit>

monotone

has least and greatest fixpoint

dmin ��{d ∈D � f(d) � d}

<latexit sha1_base64="utQZhr0s9iXUfLl74rwfHl2FrVQ="></latexit>

is the least fixpoint

dmax ��{d ∈D � d � f(d)}

<latexit sha1_base64="+YO46AZwx9PaKf/5msGgbyFyJwY="></latexit>

is the greatest fixpoint

pre-fixpoints

post-fixpoints

glb

lub

(D,v)

<latexit sha1_base64="nm36UttA/7yi7PMQG2FeZuHFEhk=">AAACA3icbVC7SgNBFJ2NrxgfWbW0GQxCBAm7ElC7oBaWEcwDkhBmJzdxyOzsZuaOEEJKv8JWKzux9UMs/Bd3YwqNnupwzr3cc08QS2HQ8z6czNLyyupadj23sbm1nXd3dusmsppDjUcy0s2AGZBCQQ0FSmjGGlgYSGgEw8vUb9yDNiJStziOoROygRJ9wRkmUtfNF6+O22ZkbGAAYXTUdQteyZuB/iX+nBTIHNWu+9nuRdyGoJBLZkzL92LsTJhGwSVMc21rIGZ8yAbQSqhiIZjOZBZ8Sg+tYRjRGDQVks5E+LkxYaEx4zBIJkOGd2bRS8X/vJbF/llnIlRsERRPD6GQMDtkuBZJI0B7QgMiS5MDFYpyphkiaEEZ54lok4pySR/+4vd/Sf2k5JdL5zflQuVi3kyW7JMDUiQ+OSUVck2qpEY4seSRPJFn58F5cV6dt+/RjDPf2SO/4Lx/AedMlz8=</latexit>

TH.

least and greatest fixpoint exist… but how to compute them?
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Compositionality

recall that an equivalence       is a congruence when≡

<latexit sha1_base64="mjhC5mt506v7YvGKddHuvrGoQfU=">AAACDnicbVDLTsJAFJ3iC/GFunQzkZi4Iq0hUXdEN25MMMojgYZMhwuOTKd15paENPwDW/0Qd8atv+B3+AO2lYWAZ3Vyzr05J8cLpTBo219WbmV1bX0jv1nY2t7Z3SvuHzRMEGkOdR7IQLc8ZkAKBXUUKKEVamC+J6HpDa9TvzkCbUSgHnAcguuzgRJ9wRkmUqMDz5EYdYslu2xnoMvEmZESmaHWLX53egGPfFDIJTOm7dghujHTKLiESaETGQgZH7IBtBOqmA/GjbO2E3oSGYYBDUFTIWkmwt+PmPnGjH0vufQZPppFLxX/89oR9i/cWKgwQlA8DUIhIQsyXItkBqA9oQGRpc2BCkU50wwRtKCM80SMkl3mAm/VfdIlkJNCspKzuMkyaZyVnUr58q5Sql7N9sqTI3JMTolDzkmV3JAaqRNOnsiUvJBXa2q9We/Wx+9pzpr9HJI5WJ8/iM2c+Q==</latexit>

we can replace equivalent processes in any context
without changing the abstract semantics

∀C[⋅]. ∀p, q. p ≡ q ⇒ C[p] ≡ C[q]

<latexit sha1_base64="Os58qb+t2dvF6NNY6i+bhqpUqCg="></latexit>
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1. ∀p, q. p � q ⇒ ∀µ. µ.p � µ.q
2. ∀p, q. p � q ⇒ ∀↵. p�↵ � q�↵
3. ∀p, q. p � q ⇒ ∀�. p[�] � q[�]
4. ∀p0, q0, p1, q1. p0 � q0 ∧ p1 � q1 ⇒ p0 + p1 � q0 + q1
5. ∀p0, q0, p1, q1. p0 � q0 ∧ p1 � q1 ⇒ p0�p1 � q0�q1

<latexit sha1_base64="PRzKGbjJorFm5Q+82MSpTXMoMrc="></latexit>

let us omit quantification to make the statement more readable

1. ∀p, q. p � q ⇒ ∀µ. µ.p � µ.q
2. ∀p, q. p � q ⇒ ∀↵. p�↵ � q�↵
3. ∀p, q. p � q ⇒ ∀�. p[�] � q[�]
4. ∀p0, q0, p1, q1. p0 � q0 ∧ p1 � q1 ⇒ p0 + p1 � q0 + q1
5. ∀p0, q0, p1, q1. p0 � q0 ∧ p1 � q1 ⇒ p0�p1 � q0�q1

<latexit sha1_base64="PRzKGbjJorFm5Q+82MSpTXMoMrc="></latexit>

1. ∀p, q. p � q ⇒ ∀µ. µ.p � µ.q
2. ∀p, q. p � q ⇒ ∀↵. p�↵ � q�↵
3. ∀p, q. p � q ⇒ ∀�. p[�] � q[�]
4. ∀p0, q0, p1, q1. p0 � q0 ∧ p1 � q1 ⇒ p0 + p1 � q0 + q1
5. ∀p0, q0, p1, q1. p0 � q0 ∧ p1 � q1 ⇒ p0�p1 � q0�q1

<latexit sha1_base64="PRzKGbjJorFm5Q+82MSpTXMoMrc="></latexit>

1. ∀p, q. p � q ⇒ ∀µ. µ.p � µ.q
2. ∀p, q. p � q ⇒ ∀↵. p�↵ � q�↵
3. ∀p, q. p � q ⇒ ∀�. p[�] � q[�]
4. ∀p0, q0, p1, q1. p0 � q0 ∧ p1 � q1 ⇒ p0 + p1 � q0 + q1
5. ∀p0, q0, p1, q1. p0 � q0 ∧ p1 � q1 ⇒ p0�p1 � q0�q1

<latexit sha1_base64="PRzKGbjJorFm5Q+82MSpTXMoMrc="></latexit>

1. ∀p, q. p � q ⇒ ∀µ. µ.p � µ.q
2. ∀p, q. p � q ⇒ ∀↵. p�↵ � q�↵
3. ∀p, q. p � q ⇒ ∀�. p[�] � q[�]
4. ∀p0, q0, p1, q1. p0 � q0 ∧ p1 � q1 ⇒ p0 + p1 � q0 + q1
5. ∀p0, q0, p1, q1. p0 � q0 ∧ p1 � q1 ⇒ p0�p1 � q0�q1

<latexit sha1_base64="PRzKGbjJorFm5Q+82MSpTXMoMrc="></latexit>

Strong bisimilarity is a congruenceTH.
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proof technique: 
“guess” a relation large enough to contain all pairs of interest;
show that it is a bisimulation relation;
then it is contained in the strong bisimilarity relation

1. p � q ⇒ µ.p � µ.q
2. p � q ⇒ p�↵ � q�↵
3. p � q ⇒ p[�] � q[�]
4. p0 � q0 ∧ p1 � q1 ⇒ p0 + p1 � q0 + q1
5. p0 � q0 ∧ p1 � q1 ⇒ p0�p1 � q0�q1

<latexit sha1_base64="I4fIeEaUaag3TmTZZeWFlDgnpgg="></latexit>

Strong bisimilarity is a congruenceTH.
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take R , {(p[�], q[�]) | p ' q}

<latexit sha1_base64="jSqPVM1pwy38GwxLZ0/4rrpJZNY="></latexit>

we show that      is a strong bisimulation relationR

<latexit sha1_base64="nxGf00W53o3U7mLzh58QuhSrFUs=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxIneGRO2INpZo5CMCIXPLgBv29i67cybkgr/CVis7Y+t/sfC/eIcUCr7q5b2ZzJvnR0pact1PJ7e0vLK6ll8vbGxube8Ud/caNoyNwLoIVWhaPlhUUmOdJClsRQYh8BU2/dFl5jcf0FgZ6lsaR9gNYKjlQAqgVLrrBED3/iC5mfSKJbfsTsEXiTcjJTZDrVf86vRDEQeoSSiwtu25EXUTMCSFwkmhE1uMQIxgiO2UagjQdpNp4gk/ii1QyCM0XCo+FfH3RgKBtePATyezhHbey8T/vHZMg7NuInUUE2qRHSKpcHrICiPTKpD3pUEiyJIjl5oLMECERnIQIhXjtJtC2oc3//0iaZyUvUr5/LpSql7MmsmzA3bIjpnHTlmVXbEaqzPBNHtiz+zFeXRenTfn/Wc058x29tkfOB/fj+6Vhw==</latexit>

take                              (i.e. with             )(p[�], q[�]) 2 R

<latexit sha1_base64="k5Zm1UPSePW/d9B7Jd8U8hbj4dk=">AAACEnicbVDLSgNBEJz1GeMr6lGQwSAoSNgVQb0FvXiMYh6QXcLspJMMzs6OM72CLLn5CX6FVz15E6/+gAf/xd0kB1916aKqm+6uUEth0XU/nKnpmdm5+cJCcXFpeWW1tLbesHFiONR5LGPTCpkFKRTUUaCEljbAolBCM7w+y/3mLRgrYnWFdxqCiPWV6AnOMJM6pa1d3fb1QAT7N+O65wvlRwwHYS+9HHZKZbfijkD/Em9CymSCWqf06XdjnkSgkEtmbdtzNQYpMyi4hGHRTyxoxq9ZH9oZVSwCG6SjP4Z0J7EMY6rBUCHpSITvEymLrL2Lwqwzv9D+9nLxP6+dYO84SIXSCYLi+SIUEkaLLDciCwhoVxhAZPnlQIWinBmGCEZQxnkmJllixSwP7/f3f0njoOIdVk4uDsvV00kyBbJJtsku8cgRqZJzUiN1wsk9eSRP5Nl5cF6cV+dt3DrlTGY2yA8471/CD527</latexit>

p ' q

<latexit sha1_base64="o+/ycETwroeL9l7OT6YlcTyW5MA=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnmgJIrOl0045c6+3K2RIitfQQsVHaLlYyj4F2zjAhKmGs3samfH11JYdN1Pp7Cyura+UdwsbW3v7O6V9w9aNowMhyYPZWg6PrMgRQBNFCihow0w5Uto+5Pr1G8/grEiDO5wpqGv2DgQI8EZJtK97lmhYEqng3LFrboZ6DLxclIhORqD8ldvGPJIQYBcMmu7nquxHzODgkuYl3qRBc34hI2hm9CAKbD9OAs8pyeRZRhSDYYKSTMRfm/ETFk7U34yqRg+2EUvFf/zuhGOLvqxCHSEEPD0EAoJ2SHLjUiaADoUBhBZmhyoCChnhiGCEZRxnohRUk0p6cNb/H6ZtM6qXq16eVur1K/yZorkiByTU+KRc1InN6RBmoQTRZ7IM3lx5s6r8+a8/4wWnHznkPyB8/ENdFeU4Q==</latexit>

take                  we want to find                  withp[�]
µ�! p0

<latexit sha1_base64="gWm+GB//Vst8nFBAg0g3wEAU/JM=">AAACD3icbVC7TsNAEDyHd3gFKGlORAiqyEaRgC6ChhIkQiLFVrQ+luSUs326WwORlYJP4CtooaJDtHwCBf+CE1JAwlSjmV3tzoRaSUuu++kUZmbn5hcWl4rLK6tr66WNzSubpEZgXSQqMc0QLCoZY50kKWxqgxCFChth73ToN27RWJnEl9TXGETQieWNFEC51C5t65avuzLw743sdAmMSe4yP0oHXO+1S2W34o7Ap4k3JmU2xnm79OVfJyKNMCahwNqW52oKMjAkhcJB0U8tahA96GArpzFEaINsFGLAd1MLlHCNhkvFRyL+3sggsrYfhflkBNS1k95Q/M9rpXRzFGQy1ilhLIaHSCocHbLCyLwd5NfSIBEMP0cuYy7AABEayUGIXEzzuop5H95k+mlydVDxqpXji2q5djJuZpFtsx22zzx2yGrsjJ2zOhPsgT2xZ/biPDqvzpvz/jNacMY7W+wPnI9vdnidGQ==</latexit>

q[�]
µ�! q0

<latexit sha1_base64="6Lhf1pyO7k8JAY/Ng4dbfVGS3gk=">AAACD3icbVC7TgJBFJ3FN75QS5uJxGhFdg2J2hFtLDURIWE35O5wgQmzD2buqmRD4Sf4FbZa2RlbP8HCf3FBCgVPdXLOvbn3HD9W0pBtf1q5ufmFxaXllfzq2vrGZmFr+8ZEiRZYFZGKdN0Hg0qGWCVJCuuxRgh8hTW/dz7ya7eojYzCaxrE6AXQCWVbCqBMahZ2+w037krPvdey0yXQOrpL3SAZ8v5Bs1C0S/YYfJY4E1JkE1w2C19uKxJJgCEJBcY0HDsmLwVNUigc5t3EYAyiBx1sZDSEAI2XjkMM+X5igCIeo+ZS8bGIvzdSCIwZBH42GQB1zbQ3Ev/zGgm1T7xUhnFCGIrRIZIKx4eM0DJrB3lLaiSC0efIZcgFaCBCLTkIkYlJVlc+68OZTj9Lbo5KTrl0elUuVs4mzSyzXbbHDpnDjlmFXbBLVmWCPbAn9sxerEfr1Xqz3n9Gc9ZkZ4f9gfXxDXmxnRs=</latexit>

(p0, q0) 2 R

<latexit sha1_base64="nCgV+NoR3Hs3nkrdw69m771Fxzs=">AAACCHicbVC7TsNAEDzzDOFlHh3NiQglSCiyUSSgi6ChDIg8pCSKzpdNOOV8NndrpGDlB/gKWqjoEC1/QcG/YIcUkDDVaGZXOzteKIVBx/m05uYXFpeWMyvZ1bX1jU17a7tmgkhzqPJABrrhMQNSKKiiQAmNUAPzPQl1b3CR+vV70EYE6gaHIbR91leiJzjDROrYu4Uwf3SXP2wJ1fIZ3nq9+HrUsXNO0RmDzhJ3QnJkgkrH/mp1Ax75oJBLZkzTdUJsx0yj4BJG2VZkIGR8wPrQTKhiPph2PE4/ogeRYRjQEDQVko5F+L0RM9+Yoe8lk2lCM+2l4n9eM8LeaTsWKowQFE8PoZAwPmS4FkktQLtCAyJLkwMVinKmGSJoQRnniRglPWWTPtzp72dJ7bjolopnV6Vc+XzSTIbskX1SIC45IWVySSqkSjh5IE/kmbxYj9ar9Wa9/4zOWZOdHfIH1sc3HhWY+w==</latexit>

take                  we want to find                  with (p0, q0) 2 R

<latexit sha1_base64="nCgV+NoR3Hs3nkrdw69m771Fxzs=">AAACCHicbVC7TsNAEDzzDOFlHh3NiQglSCiyUSSgi6ChDIg8pCSKzpdNOOV8NndrpGDlB/gKWqjoEC1/QcG/YIcUkDDVaGZXOzteKIVBx/m05uYXFpeWMyvZ1bX1jU17a7tmgkhzqPJABrrhMQNSKKiiQAmNUAPzPQl1b3CR+vV70EYE6gaHIbR91leiJzjDROrYu4Uwf3SXP2wJ1fIZ3nq9+HrUsXNO0RmDzhJ3QnJkgkrH/mp1Ax75oJBLZkzTdUJsx0yj4BJG2VZkIGR8wPrQTKhiPph2PE4/ogeRYRjQEDQVko5F+L0RM9+Yoe8lk2lCM+2l4n9eM8LeaTsWKowQFE8PoZAwPmS4FkktQLtCAyJLkwMVinKmGSJoQRnniRglPWWTPtzp72dJ7bjolopnV6Vc+XzSTIbskX1SIC45IWVySSqkSjh5IE/kmbxYj9ar9Wa9/4zOWZOdHfIH1sc3HhWY+w==</latexit>

q[�]
µ�! q0

<latexit sha1_base64="6Lhf1pyO7k8JAY/Ng4dbfVGS3gk=">AAACD3icbVC7TgJBFJ3FN75QS5uJxGhFdg2J2hFtLDURIWE35O5wgQmzD2buqmRD4Sf4FbZa2RlbP8HCf3FBCgVPdXLOvbn3HD9W0pBtf1q5ufmFxaXllfzq2vrGZmFr+8ZEiRZYFZGKdN0Hg0qGWCVJCuuxRgh8hTW/dz7ya7eojYzCaxrE6AXQCWVbCqBMahZ2+w037krPvdey0yXQOrpL3SAZ8v5Bs1C0S/YYfJY4E1JkE1w2C19uKxJJgCEJBcY0HDsmLwVNUigc5t3EYAyiBx1sZDSEAI2XjkMM+X5igCIeo+ZS8bGIvzdSCIwZBH42GQB1zbQ3Ev/zGgm1T7xUhnFCGIrRIZIKx4eM0DJrB3lLaiSC0efIZcgFaCBCLTkIkYlJVlc+68OZTj9Lbo5KTrl0elUuVs4mzSyzXbbHDpnDjlmFXbBLVmWCPbAn9sxerEfr1Xqz3n9Gc9ZkZ4f9gfXxDXmxnRs=</latexit>

p[�]
µ�! p0

<latexit sha1_base64="gWm+GB//Vst8nFBAg0g3wEAU/JM=">AAACD3icbVC7TsNAEDyHd3gFKGlORAiqyEaRgC6ChhIkQiLFVrQ+luSUs326WwORlYJP4CtooaJDtHwCBf+CE1JAwlSjmV3tzoRaSUuu++kUZmbn5hcWl4rLK6tr66WNzSubpEZgXSQqMc0QLCoZY50kKWxqgxCFChth73ToN27RWJnEl9TXGETQieWNFEC51C5t65avuzLw743sdAmMSe4yP0oHXO+1S2W34o7Ap4k3JmU2xnm79OVfJyKNMCahwNqW52oKMjAkhcJB0U8tahA96GArpzFEaINsFGLAd1MLlHCNhkvFRyL+3sggsrYfhflkBNS1k95Q/M9rpXRzFGQy1ilhLIaHSCocHbLCyLwd5NfSIBEMP0cuYy7AABEayUGIXEzzuop5H95k+mlydVDxqpXji2q5djJuZpFtsx22zzx2yGrsjJ2zOhPsgT2xZ/biPDqvzpvz/jNacMY7W+wPnI9vdnidGQ==</latexit>

by rule rel) it must be p
µ0

�! p00

<latexit sha1_base64="v3LubAzXYTPagXYW5yZGqnUcNJs=">AAACCnicbVA9TwJBEN3zW/xCTWxsNhKDFbkzJGpntLHURIQECJlbBtiwd7fZnVPJyT/wV9hqZWds/RMW/hePk0LBV728N5N583ytpCXX/XRmZufmFxaXlnMrq2vrG/nNrRsbxUZgRUQqMjUfLCoZYoUkKaxpgxD4Cqt+/3zkV2/RWBmF1zTQ2AygG8qOFECp1Mrv6Ma9kd0egTHRXdII4uJQF4utfMEtuRn4NPHGpMDGuGzlvxrtSMQBhiQUWFv3XE3NBAxJoXCYa8QWNYg+dLGe0hACtM0kyz/k+7EFirhGw6XimYi/NxIIrB0EfjoZAPXspDcS//PqMXWOm4kMdUwYitEhkgqzQ1YYmRaDvC0NEsEoOXIZcgEGiNBIDkKkYpw2lUv78Ca/nyY3hyWvXDq5KhdOz8bNLLFdtscOmMeO2Cm7YJeswgR7YE/smb04j86r8+a8/4zOOOOdbfYHzsc3MnyawA==</latexit>

µ = �(µ0)

<latexit sha1_base64="AS7JLfbjSF8AEbWTviJ7dD3kiPc=">AAACAHicbVC7TsNAEDyHVwivACXNiQgRmshGkYACKYKGMkjkIcUmOl82ySnnh+7WSJGVhq+ghYoO0fInFPwLtnEBCVONZna1s+OGUmg0zU+jsLS8srpWXC9tbG5t75R399o6iBSHFg9koLou0yCFDy0UKKEbKmCeK6HjTq5Tv/MASovAv8NpCI7HRr4YCs4wke5tL7q0w7GoJuT4pF+umDUzA10kVk4qJEezX/6yBwGPPPCRS6Z1zzJDdGKmUHAJs5IdaQgZn7AR9BLqMw+0E2epZ/Qo0gwDGoKiQtJMhN8bMfO0nnpuMukxHOt5LxX/83oRDs+dWPhhhODz9BAKCdkhzZVI6gA6EAoQWZocqPApZ4ohghKUcZ6IUdJPKenDmv9+kbRPa1a9dnFbrzSu8maK5IAckiqxyBlpkBvSJC3CiSJP5Jm8GI/Gq/FmvP+MFox8Z5/8gfHxDU+ElmU=</latexit>

p0 = p00[�]

<latexit sha1_base64="kVA51HTHLRaoWXmpOats4+8i4IY=">AAAB/nicbVC7SgNBFJ2NrxhfUUubwSCxCrsSUAshaGMZwTwgWcLs5CYZMjs7zNwVQgj4FbZa2Ymtv2Lhv7gbt9DEUx3OuZd77gm0FBZd99PJrayurW/kNwtb2zu7e8X9g6aNYsOhwSMZmXbALEihoIECJbS1ARYGElrB+Cb1Ww9grIjUPU40+CEbKjEQnGEidXX5SpfLna4eCb9XLLkVdw66TLyMlEiGeq/41e1HPA5BIZfM2o7navSnzKDgEmaFbmxBMz5mQ+gkVLEQrD+dZ57Rk9gyjKgGQ4WkcxF+b0xZaO0kDJLJkOHILnqp+J/XiXFw4U+F0jGC4ukhFBLmhyw3IikDaF8YQGRpcqBCUc4MQwQjKOM8EeOknULSh7f4/TJpnlW8auXyrlqqXWfN5MkROSanxCPnpEZuSZ00CCeaPJFn8uI8Oq/Om/P+M5pzsp1D8gfOxzePPJVq</latexit>

since            then                withp ' q

<latexit sha1_base64="o+/ycETwroeL9l7OT6YlcTyW5MA=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnmgJIrOl0045c6+3K2RIitfQQsVHaLlYyj4F2zjAhKmGs3samfH11JYdN1Pp7Cyura+UdwsbW3v7O6V9w9aNowMhyYPZWg6PrMgRQBNFCihow0w5Uto+5Pr1G8/grEiDO5wpqGv2DgQI8EZJtK97lmhYEqng3LFrboZ6DLxclIhORqD8ldvGPJIQYBcMmu7nquxHzODgkuYl3qRBc34hI2hm9CAKbD9OAs8pyeRZRhSDYYKSTMRfm/ETFk7U34yqRg+2EUvFf/zuhGOLvqxCHSEEPD0EAoJ2SHLjUiaADoUBhBZmhyoCChnhiGCEZRxnohRUk0p6cNb/H6ZtM6qXq16eVur1K/yZorkiByTU+KRc1InN6RBmoQTRZ7IM3lx5s6r8+a8/4wWnHznkPyB8/ENdFeU4Q==</latexit>

q
µ0

�! q00

<latexit sha1_base64="kpBJREKI9np41ytjxnAlmlSx5/k=">AAACCnicbVDLTgJBEJz1ifhCTbx4mUgMnsiuIVFvRC8eMZFHAoT0Dg1MmH0w06uSlT/wK7zqyZvx6k948F9ckIOCdapUdaeryw2VNGTbn9bC4tLyympqLb2+sbm1ndnZrZgg0gLLIlCBrrlgUEkfyyRJYS3UCJ6rsOr2L8d+9Ra1kYF/Q8MQmx50fdmRAiiRWpn9QeNey26PQOvgLm54UW40yOVamaydtyfg88SZkiybotTKfDXagYg89EkoMKbu2CE1Y9AkhcJRuhEZDEH0oYv1hPrgoWnGk/wjfhQZoICHqLlUfCLi740YPGOGnptMekA9M+uNxf+8ekSds2Ys/TAi9MX4EEmFk0NGaJkUg7wtNRLBODly6XMBGohQSw5CJGKUNJVO+nBmv58nlZO8U8ifXxeyxYtpMyl2wA7ZMXPYKSuyK1ZiZSbYA3tiz+zFerRerTfr/Wd0wZru7LE/sD6+ATWxmsI=</latexit>

p00 ' q00

<latexit sha1_base64="k0lS1HSYcGlIb/2YApSolqv2II4=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiZKrJRJKCLoKEMEnlIiRWdL5twyp3t3K2RoigFX0ELFR2i5VMo+Bds4wISphrN7Gpnx4+kMOg4n1ZhZXVtfaO4Wdra3tndK+8ftEwYaw5NHspQd3xmQIoAmihQQifSwJQvoe2Pr1O//QDaiDC4w2kEnmKjQAwFZ5hIXmTbPSMUTOjEtvvlilN1MtBl4uakQnI0+uWv3iDksYIAuWTGdF0nQm/GNAouYV7qxQYixsdsBN2EBkyB8WZZ6Dk9iQ3DkEagqZA0E+H3xowpY6bKTyYVw3uz6KXif143xuGFNxNBFCMEPD2EQkJ2yHAtkjaADoQGRJYmByoCyplmiKAFZZwnYpzUU0r6cBe/Xyats6pbq17e1ir1q7yZIjkix+SUuOSc1MkNaZAm4WRCnsgzebEerVfrzXr/GS1Y+c4h+QPr4xsG05Wl</latexit>

by rule rel)
take                   so thatq0 = q00[�]

<latexit sha1_base64="XNuubxvyfJQ/RUPJ0O2xgHxLsHA=">AAAB/nicbVC7SgNBFJ2NrxhfUUubwSCxCrsSUAshaGMZwTwgu4TZyU0yZHZ3MnNXCCHgV9hqZSe2/oqF/+Ju3EITT3U4517uucdXUhi07U8rt7K6tr6R3yxsbe/s7hX3D5omijWHBo9kpNs+MyBFCA0UKKGtNLDAl9DyRzep33oAbUQU3uNEgRewQSj6gjNMJHdcvhqXyx1XDYXXLZbsij0HXSZORkokQ71b/HJ7EY8DCJFLZkzHsRV6U6ZRcAmzghsbUIyP2AA6CQ1ZAMabzjPP6ElsGEZUgaZC0rkIvzemLDBmEvjJZMBwaBa9VPzP68TYv/CmIlQxQsjTQygkzA8ZrkVSBtCe0IDI0uRARUg50wwRtKCM80SMk3YKSR/O4vfLpHlWcaqVy7tqqXadNZMnR+SYnBKHnJMauSV10iCcKPJEnsmL9Wi9Wm/W+89ozsp2DskfWB/fkm2VbA==</latexit>

(p0, q0) = (p00[�], q00[�]) 2 R

<latexit sha1_base64="dKhRsNlbgEaAUidlAm9TMoOFXeU=">AAACHnicbVDLLgRBFK32Nl6DpU3FRAaRSbdIsJAIG0vEIJnuTKrLHSpTXV2qbkukM//gE3yFLSs7sWXhX1SPXnidTZ06597ce0+spbDo++/ewODQ8Mjo2HhlYnJqeqY6O3dq08xwaPJUpuY8ZhakUNBEgRLOtQGWxBLO4u5+4Z/dgLEiVSd4qyFK2KUSHcEZOqldXV3W9bXr+sqOe+utUF+JyH1LthIKFSYMr+JOftxrV2t+w++D/iVBSWqkxGG7+hFepDxLQCGXzNpW4GuMcmZQcAm9SphZ0Ix32SW0HFUsARvl/Zt6dCmzDFOqwVAhaV+E7x05S6y9TWJXWWxof3uF+J/XyrCzFeVC6QxB8WIQCgn9QZYb4cICeiEMILJic6BCUc4MQwQjKOPciZlLr+LyCH5f/5ecrjeCjcb20UZtd69MZowskEWyTAKySXbJATkkTcLJHXkgj+TJu/eevRfv9at0wCt75skPeG+fz02guA==</latexit>

analogous to the previous case

q[�]
�(µ0)���! q00[�]

<latexit sha1_base64="jktMIlViLD3L6Z0O2XhPIYN3Wo0=">AAACHHicbVC7TsNAEDzzDOEVoKQ5EaGEJrIREtAhaCiDRAJSbEXry5KcOD9ytwYiK7/AJ/AVtFDRIVokCv4FO6QAwlSjmVnt7vixkoZs+8Oamp6ZnZsvLBQXl5ZXVktr600TJVpgQ0Qq0pc+GFQyxAZJUngZa4TAV3jhX5/k/sUNaiOj8JwGMXoBdEN5JQVQJrVL1X7LjXvSc++07PYItI5u01ypukFS2Rn2K5XvQLtUtmv2CHySOGNSZmPU26VPtxOJJMCQhAJjWo4dk5eCJikUDotuYjAGcQ1dbGU0hACNl44+GvLtxABFPEbNpeIjEX9OpBAYMwj8LBkA9cxfLxf/81oJXR14qQzjhDAU+SKSCkeLjNAyqwp5R2okgvxy5DLkAjQQoZYchMjEJOuumPXh/P1+kjR3a85e7fBsr3x0PG6mwDbZFqsyh+2zI3bK6qzBBLtnj+yJPVsP1ov1ar19R6es8cwG+wXr/QvxTqIO</latexit>

Strong bisimilarity is a congruence (3)TH.
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take

we show that      is a strong bisimulation relationR

<latexit sha1_base64="nxGf00W53o3U7mLzh58QuhSrFUs=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxIneGRO2INpZo5CMCIXPLgBv29i67cybkgr/CVis7Y+t/sfC/eIcUCr7q5b2ZzJvnR0pact1PJ7e0vLK6ll8vbGxube8Ud/caNoyNwLoIVWhaPlhUUmOdJClsRQYh8BU2/dFl5jcf0FgZ6lsaR9gNYKjlQAqgVLrrBED3/iC5mfSKJbfsTsEXiTcjJTZDrVf86vRDEQeoSSiwtu25EXUTMCSFwkmhE1uMQIxgiO2UagjQdpNp4gk/ii1QyCM0XCo+FfH3RgKBtePATyezhHbey8T/vHZMg7NuInUUE2qRHSKpcHrICiPTKpD3pUEiyJIjl5oLMECERnIQIhXjtJtC2oc3//0iaZyUvUr5/LpSql7MmsmzA3bIjpnHTlmVXbEaqzPBNHtiz+zFeXRenTfn/Wc058x29tkfOB/fj+6Vhw==</latexit>

take                                     (i.e. with                                )

take                      we need                        with (p0, q0) 2 R

<latexit sha1_base64="nCgV+NoR3Hs3nkrdw69m771Fxzs=">AAACCHicbVC7TsNAEDzzDOFlHh3NiQglSCiyUSSgi6ChDIg8pCSKzpdNOOV8NndrpGDlB/gKWqjoEC1/QcG/YIcUkDDVaGZXOzteKIVBx/m05uYXFpeWMyvZ1bX1jU17a7tmgkhzqPJABrrhMQNSKKiiQAmNUAPzPQl1b3CR+vV70EYE6gaHIbR91leiJzjDROrYu4Uwf3SXP2wJ1fIZ3nq9+HrUsXNO0RmDzhJ3QnJkgkrH/mp1Ax75oJBLZkzTdUJsx0yj4BJG2VZkIGR8wPrQTKhiPph2PE4/ogeRYRjQEDQVko5F+L0RM9+Yoe8lk2lCM+2l4n9eM8LeaTsWKowQFE8PoZAwPmS4FkktQLtCAyJLkwMVinKmGSJoQRnniRglPWWTPtzp72dJ7bjolopnV6Vc+XzSTIbskX1SIC45IWVySSqkSjh5IE/kmbxYj9ar9Wa9/4zOWZOdHfIH1sc3HhWY+w==</latexit>

if rule suml) was used:

since               then                with

by rule suml)

but unfortunately                     not necessarily

R , {(p0 + p1, q0 + q1) | p0 ' q0 ^ p1 ' q1}

<latexit sha1_base64="U0ZAPAJv99IpGcedSFwKAypCx0E="></latexit>

(p0 + p1, q0 + q1) 2 R

<latexit sha1_base64="wfawG3qYatYKoo2CF0Yoyb5V+Uo=">AAACE3icbVA9SwNBEN2LXzF+RS0tXAxCRAl3ElA70cYyiolCEo69zSQu2bvb7M4JcqT0J/grbLWyE1t/gIX/xb2YQo2vmcd7M8zMC5QUBl33w8lNTc/MzuXnCwuLS8srxdW1hokTzaHOYxnr64AZkCKCOgqUcK00sDCQcBX0TzP/6ha0EXF0iXcK2iHrRaIrOEMr+cXNsvLdXeV7ewNbB7630xIRbYUMb4JuejH0iyW34o5AJ4k3JiUyRs0vfrY6MU9CiJBLZkzTcxW2U6ZRcAnDQisxoBjvsx40LY1YCKadjh4Z0u3EMIypAk2FpCMRfk6kLDTmLgxsZ3ah+etl4n9eM8HuYTsVkUoQIp4tQiFhtMhwLWxCQDtCAyLLLgdqQ+BMM0TQgjLOrZjYyAo2D+/v95OksV/xqpWj82rp+GScTJ5skC1SJh45IMfkjNRInXByTx7JE3l2HpwX59V5+27NOeOZdfILzvsXJk2csA==</latexit>

p0 ' q0

<latexit sha1_base64="+c5xuFp22NcGeYyn1SQ8vPsm2jk=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlIiWWdL5twytm+3K2RIisFX0ELFR2i5VMo+Bds4wISphrN7Gpnx1dSGLTtT6u0srq2vlHerGxt7+zuVfcPOiaKNYc2j2Skez4zIEUIbRQooac0sMCX0PUn15nffQBtRBTe4UyBG7BxKEaCM0wlV3n2wIgApnTq2V61ZtftHHSZOAWpkQItr/o1GEY8DiBELpkxfcdW6CZMo+AS5pVBbEAxPmFj6Kc0ZAEYN8lDz+lJbBhGVIGmQtJchN8bCQuMmQV+OhkwvDeLXib+5/VjHF24iQhVjBDy7BAKCfkhw7VI2wA6FBoQWZYcqAgpZ5ohghaUcZ6KcVpPJe3DWfx+mXTO6k6jfnnbqDWvimbK5Igck1PikHPSJDekRdqEkyl5Is/kxXq0Xq036/1ntGQVO4fkD6yPb9Rrlic=</latexit>

p1 ' q1

<latexit sha1_base64="6BoG5SydlaWutr8MqnaultkFLGU=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlIiWWdL5twytm+3K2RIisFX0ELFR2i5VMo+Bds4wISphrN7Gpnx1dSGLTtT6u0srq2vlHerGxt7+zuVfcPOiaKNYc2j2Skez4zIEUIbRQooac0sMCX0PUn15nffQBtRBTe4UyBG7BxKEaCM0wlV3nOwIgApnTqOV61ZtftHHSZOAWpkQItr/o1GEY8DiBELpkxfcdW6CZMo+AS5pVBbEAxPmFj6Kc0ZAEYN8lDz+lJbBhGVIGmQtJchN8bCQuMmQV+OhkwvDeLXib+5/VjHF24iQhVjBDy7BAKCfkhw7VI2wA6FBoQWZYcqAgpZ5ohghaUcZ6KcVpPJe3DWfx+mXTO6k6jfnnbqDWvimbK5Igck1PikHPSJDekRdqEkyl5Is/kxXq0Xq036/1ntGQVO4fkD6yPb9eTlik=</latexit>

p0 + p1
µ�! p0

<latexit sha1_base64="76g0wnl8h5dUoHzUzH++LCthZLo=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSAKQtiVgHoLevEYwTwgCUvvpI2Ds7vDTK8alhz8BL/Cq568iVc/wYP/4ibmoMY6FVXddFcFWklLrvvhzMzOzS8s5pbyyyura+uFjc2GjRMjsC5iFZtWABaVjLBOkhS2tEEIA4XN4Pp05Ddv0FgZRxc00NgNoR/JSymAMskvFLXv7mvf69wZ2b8iMCa+TTthMuR61y+U3LI7Bp8m3oSU2AQ1v/DZ6cUiCTEiocDatudq6qZgSAqFw3wnsahBXEMf2xmNIETbTcchhnwnsUAx12i4VHws4s+NFEJrB2GQTYZAV/avNxL/89oJXR51UxnphDASo0MkFY4PWWFk1g7ynjRIBKPPkcuICzBAhEZyECITk6yufNaH9zf9NGkclL1K+fi8UqqeTJrJsSLbZnvMY4esys5YjdWZYPfskT2xZ+fBeXFenbfv0RlnsrPFfsF5/wJ3U5x+</latexit>

q0 + q1
µ�! q0

<latexit sha1_base64="uGgyxFKSd+yc7f3v075jyu3wV1Q=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSAKQtiVgHoLevEYwTwgCUvvpBMHZx+Z6VXDkoOf4Fd41ZM38eonePBf3MQcNLFORVU33VVepKQh2/605uYXFpeWMyvZ1bX1jc3c1nbNhLEWWBWhCnXDA4NKBlglSQobkUbwPYV17+Z85NdvURsZBlc0iLDtQy+QXSmAUsnN5fuufdh3nda9lr1rAq3Du6Tlx0Pe33dzBbtoj8FniTMhBTZBxc19tTqhiH0MSCgwpunYEbUT0CSFwmG2FRuMQNxAD5spDcBH007GIYZ8LzZAIY9Qc6n4WMTfGwn4xgx8L530ga7NtDcS//OaMXVP2okMopgwEKNDJBWODxmhZdoO8o7USASjz5HLgAvQQIRachAiFeO0rmzahzOdfpbUjopOqXh6WSqUzybNZFie7bID5rBjVmYXrMKqTLAH9sSe2Yv1aL1ab9b7z+icNdnZYX9gfXwDfDGcgQ==</latexit>

p0
µ�! p0

<latexit sha1_base64="3SD6c/hLUAAYrV0HvArDuSBssMw=">AAACC3icbVC7TgJBFJ31ifhCLSxsJhKjFdk1JGpHtLHERB4JEHJ3uMCE2d3JzF2VbPgEv8JWKztj60dY+C8uSKHgqU7OuTf3nuNrJS257qezsLi0vLKaWcuub2xubed2dqs2io3AiohUZOo+WFQyxApJUljXBiHwFdb8wdXYr92hsTIKb2mosRVAL5RdKYBSqZ3b1223+WBkr09gTHSfNIN4xPVxO5d3C+4EfJ54U5JnU5Tbua9mJxJxgCEJBdY2PFdTKwFDUigcZZuxRQ1iAD1spDSEAG0rmQQY8aPYAkVco+FS8YmIvzcSCKwdBn46GQD17aw3Fv/zGjF1z1uJDHVMGIrxIZIKJ4esMDJtBnlHGiSC8efIZcgFGCBCIzkIkYpxWlU27cObTT9PqqcFr1i4uCnmS5fTZjLsgB2yE+axM1Zi16zMKkywEXtiz+zFeXRenTfn/Wd0wZnu7LE/cD6+AfMVmys=</latexit>

p0 ' q0

<latexit sha1_base64="+c5xuFp22NcGeYyn1SQ8vPsm2jk=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlIiWWdL5twytm+3K2RIisFX0ELFR2i5VMo+Bds4wISphrN7Gpnx1dSGLTtT6u0srq2vlHerGxt7+zuVfcPOiaKNYc2j2Skez4zIEUIbRQooac0sMCX0PUn15nffQBtRBTe4UyBG7BxKEaCM0wlV3n2wIgApnTq2V61ZtftHHSZOAWpkQItr/o1GEY8DiBELpkxfcdW6CZMo+AS5pVBbEAxPmFj6Kc0ZAEYN8lDz+lJbBhGVIGmQtJchN8bCQuMmQV+OhkwvDeLXib+5/VjHF24iQhVjBDy7BAKCfkhw7VI2wA6FBoQWZYcqAgpZ5ohghaUcZ6KcVpPJe3DWfx+mXTO6k6jfnnbqDWvimbK5Igck1PikHPSJDekRdqEkyl5Is/kxXq0Xq036/1ntGQVO4fkD6yPb9Rrlic=</latexit>

q0
µ�! q0

<latexit sha1_base64="wv1R6huLf0MPsM2fsY7zNfEfC68=">AAACC3icbVC7TgJBFJ31ifhCLSxsJhKjFdk1JGpHtLHERB4JEHJ3uMCE2Qczd1Wy2U/wK2y1sjO2foSF/+KCFAqe6uSce3PvOW6opCHb/rQWFpeWV1Yza9n1jc2t7dzObtUEkRZYEYEKdN0Fg0r6WCFJCuuhRvBchTV3cDX2a3eojQz8WxqF2PKg58uuFECp1M7tD9t280HLXp9A6+A+bnpRwofH7VzeLtgT8HniTEmeTVFu576anUBEHvokFBjTcOyQWjFokkJhkm1GBkMQA+hhI6U+eGha8SRAwo8iAxTwEDWXik9E/L0Rg2fMyHPTSQ+ob2a9sfif14ioe96KpR9GhL4YHyKpcHLICC3TZpB3pEYiGH+OXPpcgAYi1JKDEKkYpVVl0z6c2fTzpHpacIqFi5tivnQ5bSbDDtghO2EOO2Mlds3KrMIES9gTe2Yv1qP1ar1Z7z+jC9Z0Z4/9gfXxDfZKmy0=</latexit>

p0 ' q0

<latexit sha1_base64="owHWRz2cxwEpgOze3+hCIh48v64=">AAAB/XicbVC7TsNAEDyHVwivACXNiQiFKrJRJKCLoKEMEnlIiRWdL5twytm+3K2RIiviK2ihokO0fAsF/4JtXEDCVKOZXe3seEoKg7b9aRVWVtfWN4qbpa3tnd298v5B24SR5tDioQx112MGpAighQIldJUG5nsSOt7kOvU7D6CNCIM7nClwfTYOxEhwhonUU9W+ET5M6bQ6KFfsmp2BLhMnJxWSozkof/WHIY98CJBLZkzPsRW6MdMouIR5qR8ZUIxP2Bh6CQ2YD8aNs8hzehIZhiFVoKmQNBPh90bMfGNmvpdM+gzvzaKXiv95vQhHF24sAhUhBDw9hEJCdshwLZIugA6FBkSWJgcqAsqZZoigBWWcJ2KUlFNK+nAWv18m7bOaU69d3tYrjau8mSI5IsfklDjknDTIDWmSFuEkJE/kmbxYj9ar9Wa9/4wWrHznkPyB9fENPUOVQw==</latexit>

q0 + q1
µ�! q0

<latexit sha1_base64="uGgyxFKSd+yc7f3v075jyu3wV1Q=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSAKQtiVgHoLevEYwTwgCUvvpBMHZx+Z6VXDkoOf4Fd41ZM38eonePBf3MQcNLFORVU33VVepKQh2/605uYXFpeWMyvZ1bX1jc3c1nbNhLEWWBWhCnXDA4NKBlglSQobkUbwPYV17+Z85NdvURsZBlc0iLDtQy+QXSmAUsnN5fuufdh3nda9lr1rAq3Du6Tlx0Pe33dzBbtoj8FniTMhBTZBxc19tTqhiH0MSCgwpunYEbUT0CSFwmG2FRuMQNxAD5spDcBH007GIYZ8LzZAIY9Qc6n4WMTfGwn4xgx8L530ga7NtDcS//OaMXVP2okMopgwEKNDJBWODxmhZdoO8o7USASjz5HLgAvQQIRachAiFeO0rmzahzOdfpbUjopOqXh6WSqUzybNZFie7bID5rBjVmYXrMKqTLAH9sSe2Yv1aL1ab9b7z+icNdnZYX9gfXwDfDGcgQ==</latexit>

(p0, q0) 2 '

<latexit sha1_base64="olHXMyFDyXMCSAoXt6Hwmp+kDzI=">AAACBnicbVC7TgJBFJ3FF+ILsbSZSAyYGLJrSNSOaGOJiTwSdkNmhwtOnJ1dZu4aCaH3K2y1sjO2/oaF/+KyUih4qpNz7s099/iRFAZt+9PKLC2vrK5l13Mbm1vbO/ndQtOEsebQ4KEMddtnBqRQ0ECBEtqRBhb4Elr+3eXUb92DNiJUNziKwAvYQIm+4AwTqZsvlKPS8bB05ArlUteIAIbdfNGu2CnoInFmpEhmqHfzX24v5HEACrlkxnQcO0JvzDQKLmGSc2MDEeN3bACdhCoWgPHGafYJPYwNw5BGoKmQNBXh98aYBcaMAj+ZDBjemnlvKv7ndWLsn3ljoaIYQfHpIRQS0kOGa5GUArQnNCCyaXKgQlHONEMELSjjPBHjpKVc0ocz//0iaZ5UnGrl/LparF3MmsmSfXJAysQhp6RGrkidNAgnD+SJPJMX69F6td6s95/RjDXb2SN/YH18AwKxl8Y=</latexit>

(p0, q0) 2 R

<latexit sha1_base64="nCgV+NoR3Hs3nkrdw69m771Fxzs=">AAACCHicbVC7TsNAEDzzDOFlHh3NiQglSCiyUSSgi6ChDIg8pCSKzpdNOOV8NndrpGDlB/gKWqjoEC1/QcG/YIcUkDDVaGZXOzteKIVBx/m05uYXFpeWMyvZ1bX1jU17a7tmgkhzqPJABrrhMQNSKKiiQAmNUAPzPQl1b3CR+vV70EYE6gaHIbR91leiJzjDROrYu4Uwf3SXP2wJ1fIZ3nq9+HrUsXNO0RmDzhJ3QnJkgkrH/mp1Ax75oJBLZkzTdUJsx0yj4BJG2VZkIGR8wPrQTKhiPph2PE4/ogeRYRjQEDQVko5F+L0RM9+Yoe8lk2lCM+2l4n9eM8LeaTsWKowQFE8PoZAwPmS4FkktQLtCAyJLkwMVinKmGSJoQRnniRglPWWTPtzp72dJ7bjolopnV6Vc+XzSTIbskX1SIC45IWVySSqkSjh5IE/kmbxYj9ar9Wa9/4zOWZOdHfIH1sc3HhWY+w==</latexit>

how can we repair the proof?

Strong bisimilarity is a congruence (4)TH.
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take

we show that      is a strong bisimulation relationR

<latexit sha1_base64="nxGf00W53o3U7mLzh58QuhSrFUs=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxIneGRO2INpZo5CMCIXPLgBv29i67cybkgr/CVis7Y+t/sfC/eIcUCr7q5b2ZzJvnR0pact1PJ7e0vLK6ll8vbGxube8Ud/caNoyNwLoIVWhaPlhUUmOdJClsRQYh8BU2/dFl5jcf0FgZ6lsaR9gNYKjlQAqgVLrrBED3/iC5mfSKJbfsTsEXiTcjJTZDrVf86vRDEQeoSSiwtu25EXUTMCSFwkmhE1uMQIxgiO2UagjQdpNp4gk/ii1QyCM0XCo+FfH3RgKBtePATyezhHbey8T/vHZMg7NuInUUE2qRHSKpcHrICiPTKpD3pUEiyJIjl5oLMECERnIQIhXjtJtC2oc3//0iaZyUvUr5/LpSql7MmsmzA3bIjpnHTlmVXbEaqzPBNHtiz+zFeXRenTfn/Wc058x29tkfOB/fj+6Vhw==</latexit>

take                                     (i.e. with                                )

take                      we need                        with (p0, q0) 2 R

<latexit sha1_base64="nCgV+NoR3Hs3nkrdw69m771Fxzs=">AAACCHicbVC7TsNAEDzzDOFlHh3NiQglSCiyUSSgi6ChDIg8pCSKzpdNOOV8NndrpGDlB/gKWqjoEC1/QcG/YIcUkDDVaGZXOzteKIVBx/m05uYXFpeWMyvZ1bX1jU17a7tmgkhzqPJABrrhMQNSKKiiQAmNUAPzPQl1b3CR+vV70EYE6gaHIbR91leiJzjDROrYu4Uwf3SXP2wJ1fIZ3nq9+HrUsXNO0RmDzhJ3QnJkgkrH/mp1Ax75oJBLZkzTdUJsx0yj4BJG2VZkIGR8wPrQTKhiPph2PE4/ogeRYRjQEDQVko5F+L0RM9+Yoe8lk2lCM+2l4n9eM8LeaTsWKowQFE8PoZAwPmS4FkktQLtCAyJLkwMVinKmGSJoQRnniRglPWWTPtzp72dJ7bjolopnV6Vc+XzSTIbskX1SIC45IWVySSqkSjh5IE/kmbxYj9ar9Wa9/4zOWZOdHfIH1sc3HhWY+w==</latexit>

if rule suml) was used:

since               then                with

by rule suml)

then

R , {(p0 + p1, q0 + q1) | p0 ' q0 ^ p1 ' q1}

<latexit sha1_base64="U0ZAPAJv99IpGcedSFwKAypCx0E="></latexit>

(p0 + p1, q0 + q1) 2 R

<latexit sha1_base64="wfawG3qYatYKoo2CF0Yoyb5V+Uo=">AAACE3icbVA9SwNBEN2LXzF+RS0tXAxCRAl3ElA70cYyiolCEo69zSQu2bvb7M4JcqT0J/grbLWyE1t/gIX/xb2YQo2vmcd7M8zMC5QUBl33w8lNTc/MzuXnCwuLS8srxdW1hokTzaHOYxnr64AZkCKCOgqUcK00sDCQcBX0TzP/6ha0EXF0iXcK2iHrRaIrOEMr+cXNsvLdXeV7ewNbB7630xIRbYUMb4JuejH0iyW34o5AJ4k3JiUyRs0vfrY6MU9CiJBLZkzTcxW2U6ZRcAnDQisxoBjvsx40LY1YCKadjh4Z0u3EMIypAk2FpCMRfk6kLDTmLgxsZ3ah+etl4n9eM8HuYTsVkUoQIp4tQiFhtMhwLWxCQDtCAyLLLgdqQ+BMM0TQgjLOrZjYyAo2D+/v95OksV/xqpWj82rp+GScTJ5skC1SJh45IMfkjNRInXByTx7JE3l2HpwX59V5+27NOeOZdfILzvsXJk2csA==</latexit>

p0 ' q0

<latexit sha1_base64="+c5xuFp22NcGeYyn1SQ8vPsm2jk=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlIiWWdL5twytm+3K2RIisFX0ELFR2i5VMo+Bds4wISphrN7Gpnx1dSGLTtT6u0srq2vlHerGxt7+zuVfcPOiaKNYc2j2Skez4zIEUIbRQooac0sMCX0PUn15nffQBtRBTe4UyBG7BxKEaCM0wlV3n2wIgApnTq2V61ZtftHHSZOAWpkQItr/o1GEY8DiBELpkxfcdW6CZMo+AS5pVBbEAxPmFj6Kc0ZAEYN8lDz+lJbBhGVIGmQtJchN8bCQuMmQV+OhkwvDeLXib+5/VjHF24iQhVjBDy7BAKCfkhw7VI2wA6FBoQWZYcqAgpZ5ohghaUcZ6KcVpPJe3DWfx+mXTO6k6jfnnbqDWvimbK5Igck1PikHPSJDekRdqEkyl5Is/kxXq0Xq036/1ntGQVO4fkD6yPb9Rrlic=</latexit>

p1 ' q1

<latexit sha1_base64="6BoG5SydlaWutr8MqnaultkFLGU=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlIiWWdL5twytm+3K2RIisFX0ELFR2i5VMo+Bds4wISphrN7Gpnx1dSGLTtT6u0srq2vlHerGxt7+zuVfcPOiaKNYc2j2Skez4zIEUIbRQooac0sMCX0PUn15nffQBtRBTe4UyBG7BxKEaCM0wlV3nOwIgApnTqOV61ZtftHHSZOAWpkQItr/o1GEY8DiBELpkxfcdW6CZMo+AS5pVBbEAxPmFj6Kc0ZAEYN8lDz+lJbBhGVIGmQtJchN8bCQuMmQV+OhkwvDeLXib+5/VjHF24iQhVjBDy7BAKCfkhw7VI2wA6FBoQWZYcqAgpZ5ohghaUcZ6KcVpPJe3DWfx+mXTO6k6jfnnbqDWvimbK5Igck1PikHPSJDekRdqEkyl5Is/kxXq0Xq036/1ntGQVO4fkD6yPb9eTlik=</latexit>

p0 + p1
µ�! p0

<latexit sha1_base64="76g0wnl8h5dUoHzUzH++LCthZLo=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSAKQtiVgHoLevEYwTwgCUvvpI2Ds7vDTK8alhz8BL/Cq568iVc/wYP/4ibmoMY6FVXddFcFWklLrvvhzMzOzS8s5pbyyyura+uFjc2GjRMjsC5iFZtWABaVjLBOkhS2tEEIA4XN4Pp05Ddv0FgZRxc00NgNoR/JSymAMskvFLXv7mvf69wZ2b8iMCa+TTthMuR61y+U3LI7Bp8m3oSU2AQ1v/DZ6cUiCTEiocDatudq6qZgSAqFw3wnsahBXEMf2xmNIETbTcchhnwnsUAx12i4VHws4s+NFEJrB2GQTYZAV/avNxL/89oJXR51UxnphDASo0MkFY4PWWFk1g7ynjRIBKPPkcuICzBAhEZyECITk6yufNaH9zf9NGkclL1K+fi8UqqeTJrJsSLbZnvMY4esys5YjdWZYPfskT2xZ+fBeXFenbfv0RlnsrPFfsF5/wJ3U5x+</latexit>

q0 + q1
µ�! q0

<latexit sha1_base64="uGgyxFKSd+yc7f3v075jyu3wV1Q=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSAKQtiVgHoLevEYwTwgCUvvpBMHZx+Z6VXDkoOf4Fd41ZM38eonePBf3MQcNLFORVU33VVepKQh2/605uYXFpeWMyvZ1bX1jc3c1nbNhLEWWBWhCnXDA4NKBlglSQobkUbwPYV17+Z85NdvURsZBlc0iLDtQy+QXSmAUsnN5fuufdh3nda9lr1rAq3Du6Tlx0Pe33dzBbtoj8FniTMhBTZBxc19tTqhiH0MSCgwpunYEbUT0CSFwmG2FRuMQNxAD5spDcBH007GIYZ8LzZAIY9Qc6n4WMTfGwn4xgx8L530ga7NtDcS//OaMXVP2okMopgwEKNDJBWODxmhZdoO8o7USASjz5HLgAvQQIRachAiFeO0rmzahzOdfpbUjopOqXh6WSqUzybNZFie7bID5rBjVmYXrMKqTLAH9sSe2Yv1aL1ab9b7z+icNdnZYX9gfXwDfDGcgQ==</latexit>

p0
µ�! p0

<latexit sha1_base64="3SD6c/hLUAAYrV0HvArDuSBssMw=">AAACC3icbVC7TgJBFJ31ifhCLSxsJhKjFdk1JGpHtLHERB4JEHJ3uMCE2d3JzF2VbPgEv8JWKztj60dY+C8uSKHgqU7OuTf3nuNrJS257qezsLi0vLKaWcuub2xubed2dqs2io3AiohUZOo+WFQyxApJUljXBiHwFdb8wdXYr92hsTIKb2mosRVAL5RdKYBSqZ3b1223+WBkr09gTHSfNIN4xPVxO5d3C+4EfJ54U5JnU5Tbua9mJxJxgCEJBdY2PFdTKwFDUigcZZuxRQ1iAD1spDSEAG0rmQQY8aPYAkVco+FS8YmIvzcSCKwdBn46GQD17aw3Fv/zGjF1z1uJDHVMGIrxIZIKJ4esMDJtBnlHGiSC8efIZcgFGCBCIzkIkYpxWlU27cObTT9PqqcFr1i4uCnmS5fTZjLsgB2yE+axM1Zi16zMKkywEXtiz+zFeXRenTfn/Wd0wZnu7LE/cD6+AfMVmys=</latexit>

p0 ' q0

<latexit sha1_base64="+c5xuFp22NcGeYyn1SQ8vPsm2jk=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlIiWWdL5twytm+3K2RIisFX0ELFR2i5VMo+Bds4wISphrN7Gpnx1dSGLTtT6u0srq2vlHerGxt7+zuVfcPOiaKNYc2j2Skez4zIEUIbRQooac0sMCX0PUn15nffQBtRBTe4UyBG7BxKEaCM0wlV3n2wIgApnTq2V61ZtftHHSZOAWpkQItr/o1GEY8DiBELpkxfcdW6CZMo+AS5pVBbEAxPmFj6Kc0ZAEYN8lDz+lJbBhGVIGmQtJchN8bCQuMmQV+OhkwvDeLXib+5/VjHF24iQhVjBDy7BAKCfkhw7VI2wA6FBoQWZYcqAgpZ5ohghaUcZ6KcVpPJe3DWfx+mXTO6k6jfnnbqDWvimbK5Igck1PikHPSJDekRdqEkyl5Is/kxXq0Xq036/1ntGQVO4fkD6yPb9Rrlic=</latexit>

q0
µ�! q0

<latexit sha1_base64="wv1R6huLf0MPsM2fsY7zNfEfC68=">AAACC3icbVC7TgJBFJ31ifhCLSxsJhKjFdk1JGpHtLHERB4JEHJ3uMCE2Qczd1Wy2U/wK2y1sjO2foSF/+KCFAqe6uSce3PvOW6opCHb/rQWFpeWV1Yza9n1jc2t7dzObtUEkRZYEYEKdN0Fg0r6WCFJCuuhRvBchTV3cDX2a3eojQz8WxqF2PKg58uuFECp1M7tD9t280HLXp9A6+A+bnpRwofH7VzeLtgT8HniTEmeTVFu576anUBEHvokFBjTcOyQWjFokkJhkm1GBkMQA+hhI6U+eGha8SRAwo8iAxTwEDWXik9E/L0Rg2fMyHPTSQ+ob2a9sfif14ioe96KpR9GhL4YHyKpcHLICC3TZpB3pEYiGH+OXPpcgAYi1JKDEKkYpVVl0z6c2fTzpHpacIqFi5tivnQ5bSbDDtghO2EOO2Mlds3KrMIES9gTe2Yv1qP1ar1Z7z+jC9Z0Z4/9gfXxDfZKmy0=</latexit>

p0 ' q0

<latexit sha1_base64="owHWRz2cxwEpgOze3+hCIh48v64=">AAAB/XicbVC7TsNAEDyHVwivACXNiQiFKrJRJKCLoKEMEnlIiRWdL5twytm+3K2RIiviK2ihokO0fAsF/4JtXEDCVKOZXe3seEoKg7b9aRVWVtfWN4qbpa3tnd298v5B24SR5tDioQx112MGpAighQIldJUG5nsSOt7kOvU7D6CNCIM7nClwfTYOxEhwhonUU9W+ET5M6bQ6KFfsmp2BLhMnJxWSozkof/WHIY98CJBLZkzPsRW6MdMouIR5qR8ZUIxP2Bh6CQ2YD8aNs8hzehIZhiFVoKmQNBPh90bMfGNmvpdM+gzvzaKXiv95vQhHF24sAhUhBDw9hEJCdshwLZIugA6FBkSWJgcqAsqZZoigBWWcJ2KUlFNK+nAWv18m7bOaU69d3tYrjau8mSI5IsfklDjknDTIDWmSFuEkJE/kmbxYj9ar9Wa9/4wWrHznkPyB9fENPUOVQw==</latexit>

q0 + q1
µ�! q0

<latexit sha1_base64="uGgyxFKSd+yc7f3v075jyu3wV1Q=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSAKQtiVgHoLevEYwTwgCUvvpBMHZx+Z6VXDkoOf4Fd41ZM38eonePBf3MQcNLFORVU33VVepKQh2/605uYXFpeWMyvZ1bX1jc3c1nbNhLEWWBWhCnXDA4NKBlglSQobkUbwPYV17+Z85NdvURsZBlc0iLDtQy+QXSmAUsnN5fuufdh3nda9lr1rAq3Du6Tlx0Pe33dzBbtoj8FniTMhBTZBxc19tTqhiH0MSCgwpunYEbUT0CSFwmG2FRuMQNxAD5spDcBH007GIYZ8LzZAIY9Qc6n4WMTfGwn4xgx8L530ga7NtDcS//OaMXVP2okMopgwEKNDJBWODxmhZdoO8o7USASjz5HLgAvQQIRachAiFeO0rmzahzOdfpbUjopOqXh6WSqUzybNZFie7bID5rBjVmYXrMKqTLAH9sSe2Yv1aL1ab9b7z+icNdnZYX9gfXwDfDGcgQ==</latexit>

how can we repair the proof?

[ '

<latexit sha1_base64="upM4iYKxA9RMiZDaJNCv3sf6SME=">AAAB/XicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGiTwk24rOl0045Xw2d2ukyIr4Clqo6BAt30LBv2AbF5Aw1WhmVzs7QSyFQdv+tCpLyyura9X12sbm1vZOfXeva6JEc+jwSEa6HzADUijooEAJ/VgDCwMJvWBylfu9B9BGROoWpzH4IRsrMRKcYSa5Hk9i6hkRwv2g3rCbdgG6SJySNEiJ9qD+5Q0jnoSgkEtmjOvYMfop0yi4hFnNSwzEjE/YGNyMKhaC8dMi8oweJYZhRGPQVEhaiPB7I2WhMdMwyCZDhndm3svF/zw3wdG5nwoVJwiK54dQSCgOGa5F1gXQodCAyPLkQIWinGmGCFpQxnkmJlk5tawPZ/77RdI9aTqnzYub00brsmymSg7IITkmDjkjLXJN2qRDOInIE3kmL9aj9Wq9We8/oxWr3Nknf2B9fAP0SJW4</latexit>

(no need to check the pairs in       )'

<latexit sha1_base64="OvDLNUEKqIiAZU8rBrJPQ+sHhb4=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlIiRWdL5twyt3Z3K2RIisfQQsVHaLlayj4F2zjAhKmGs3samcniKSw6LqfTmlldW19o7xZ2dre2d2r7h90bBgbDm0eytD0AmZBCg1tFCihFxlgKpDQDabXmd99BGNFqO9wFoGv2ESLseAMU6lLB1YoeBhWa27dzUGXiVeQGinQGla/BqOQxwo0csms7XtuhH7CDAouYV4ZxBYixqdsAv2UaqbA+kked05PYsswpBEYKiTNRfi9kTBl7UwF6aRieG8XvUz8z+vHOL7wE6GjGEHz7BAKCfkhy41IewA6EgYQWZYcqNCUM8MQwQjKOE/FOC2mkvbhLX6/TDpnda9Rv7xt1JpXRTNlckSOySnxyDlpkhvSIm3CyZQ8kWfy4iTOq/PmvP+Mlpxi55D8gfPxDcO8k+w=</latexit>

(p0, q0) 2 ' ✓ R

<latexit sha1_base64="n9MBwqxMpSTopIxCxWkWExf1728=">AAACHHicbVDLSgNBEJyNrxhfUY9eBoMkgoRdCai3oBePUcwDsiHMTjpxcHZ2M9MrhCW/4Cf4FV715E28Ch78F3djDppYly6quunu8kIpDNr2p5VZWFxaXsmu5tbWNza38ts7DRNEmkOdBzLQLY8ZkEJBHQVKaIUamO9JaHp3F6nfvAdtRKBucBRCx2cDJfqCM0ykbr5UCotHw+KhK5RLXSN8GKY18gwgDKnrM7z1+vH1uJsv2GV7AjpPnCkpkClq3fyX2wt45INCLpkxbccOsRMzjYJLGOfcyEDI+B0bQDuhivlgOvHkozE9iAzDgIagqZB0IsLviZj5xox8L+lMLzSzXir+57Uj7J92YqHCCEHxdBEKCZNFhmuRRAW0JzQgsvRyoEJRzjRDBC0o4zwRoyS7XJKHM/v9PGkcl51K+eyqUqieT5PJkj2yT0rEISekSi5JjdQJJw/kiTyTF+vRerXerPef1ow1ndklf2B9fANHLKEe</latexit>

fill in the missing details
- sumr)
-             movesq0 + q1

<latexit sha1_base64="NiaBlLg+zwNfhWDhcHiRZ/8f7p8=">AAAB+XicbVDLSsNAFJ3UV62vqks3g0UQhJJIQd0V3bisYB/QhjCZ3tahk0k6cyOU0I9wqyt34tavceG/mMQstPWsDufcyz33+JEUBm370yqtrK6tb5Q3K1vbO7t71f2DjgljzaHNQxnqns8MSKGgjQIl9CINLPAldP3JTeZ3H0EbEap7nEXgBmysxEhwhqnUnXr22dRzvGrNrts56DJxClIjBVpe9WswDHkcgEIumTF9x47QTZhGwSXMK4PYQMT4hI2hn1LFAjBuksed05PYMAxpBJoKSXMRfm8kLDBmFvjpZMDwwSx6mfif149xdOkmQkUxguLZIRQS8kOGa5H2AHQoNCCyLDlQoShnmiGCFpRxnopxWkwl7cNZ/H6ZdM7rTqN+ddeoNa+LZsrkiByTU+KQC9Ikt6RF2oSTCXkiz+TFSqxX6816/xktWcXOIfkD6+MbFuyTfQ==</latexit>

Strong bisimilarity is a congruence (4)TH.
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CCS: some laws
p+ nil ' p

<latexit sha1_base64="DuyIPUn/zjP8Z5GpKjM55GwzRL4=">AAACC3icbVC7SgNBFJ31GeMramFhMxgEQQi7ElC7oI1lBPOAbAizk5s4ZHZ2nLkrhCWf4FfYamUntn6Ehf/i7ppCE091OOde7rkn0FJYdN1PZ2FxaXlltbBWXN/Y3Nou7ew2bRQbDg0eyci0A2ZBCgUNFCihrQ2wMJDQCkZXmd96AGNFpG5xrKEbsqESA8EZplKvtK9P/JDhXTBIlJAT6lsRwj3VvVLZrbg56DzxpqRMpqj3Sl9+P+JxCAq5ZNZ2PFdjN2EGBZcwKfqxBc34iA2hk1LFQrDdJH9gQo9iyzCiGgwVkuYi/N5IWGjtOAzSySysnfUy8T+vE+PgvJsIpWMExbNDKCTkhyw3Im0GaF8YQGRZcqBCUc4MQwQjKOM8FeO0qmLahzf7/Txpnla8auXiplquXU6bKZADckiOiUfOSI1ckzppEE4m5Ik8kxfn0Xl13pz3n9EFZ7qzR/7A+fgGlNCa8Q==</latexit>

p+ q ' q + p

<latexit sha1_base64="Tw7b3W+qPqY+sq6ZWCLmUBDn8mI=">AAACAHicbVDLSsNAFJ34rPVVdelmsAhCoSRSUHdFNy4r2Ae0sUymt3XoJJnO3AgldONXuNWVO3Hrn7jwX0xiFtp6Vodz7uWeezwlhUHb/rSWlldW19YLG8XNre2d3dLefsuEkebQ5KEMdcdjBqQIoIkCJXSUBuZ7Etre+Cr12w+gjQiDW5wqcH02CsRQcIaJdKcqE9ozwocJnVRUv1S2q3YGukicnJRJjka/9NUbhDzyIUAumTFdx1boxkyj4BJmxV5kQDE+ZiPoJjRgPhg3zlLP6HFkGIZUgaZC0kyE3xsx842Z+l4y6TO8N/NeKv7ndSMcnruxCFSEEPD0EAoJ2SHDtUjqADoQGhBZmhyoCChnmiGCFpRxnohR0k8x6cOZ/36RtE6rTq16cVMr1y/zZgrkkByRE+KQM1In16RBmoQTTZ7IM3mxHq1X6816/xldsvKdA/IH1sc3VL6Wag==</latexit>

p+ (q + r) ' (p+ q) + r

<latexit sha1_base64="ONvSFJX/7BBPlQ8Af/RegkZiR0k=">AAACCnicbVDLSgNBEJyNrxhfq4IXL4NBSAiEXQmot6AXjxHMA5IQZiedODi7O5npFULMH/gVXvXkTbz6Ex78FzfrHjSxTkVVN11dnpLCoON8Wpml5ZXVtex6bmNza3vH3t1rmDDSHOo8lKFuecyAFAHUUaCEltLAfE9C07u7nPnNe9BGhMENjhV0fTYMxEBwhrHUsw9UqTAq6SLtGOHDiBZUaVQs6Z6dd8pOArpI3JTkSYpaz/ 7q9EMe+RAgl8yYtuso7E6YRsElTHOdyIBi/I4NoR3TgPlgupMk/5QeR4ZhSBVoKiRNRPi9MWG+MWPfiyd9hrdm3puJ/3ntCAdn3YkIVIQQ8NkhFBKSQ4ZrERcDtC80ILJZcqAioJxphghaUMZ5LEZxU7m4D3f++0XSOCm7lfL5dSVfvUibyZJDckQKxCWnpEquSI3UCScP5Ik8kxfr0Xq13qz3n9GMle7skz+wPr4BBBSYxw==</latexit>

p+ p ' p

<latexit sha1_base64="+jm7zAqaSYj3bgj/xdQ+hTx4oLw=">AAAB/nicbVDLSsNAFJ3UV62vqks3g0UQhJJIQd0V3bisYB/QhDKZ3tahk2ScuRFKKPgVbnXlTtz6Ky78F5OYhbae1eGce7nnHl9JYdC2P63S0vLK6lp5vbKxubW9U93d65go1hzaPJKR7vnMgBQhtFGghJ7SwAJfQtefXGV+9wG0EVF4i1MFXsDGoRgJzjCVXHWiqGtEAPdUDao1u27noIvEKUiNFGgNql/uMOJxACFyyYzpO7ZCL2EaBZcwq7ixAcX4hI2hn9KQBWC8JM88o0exYRhRBZoKSXMRfm8kLDBmGvjpZMDwzsx7mfif149xdO4lIlQxQsizQygk5IcM1yItA+hQaEBkWXKgIqScaYYIWlDGeSrGaTuVtA9n/vtF0jmtO436xU2j1rwsmimTA3JIjolDzkiTXJMWaRNOFHkiz+TFerRerTfr/We0ZBU7++QPrI9vDUyVuQ==</latexit>

p|(q|r) ' (p|q)|r

<latexit sha1_base64="H6PLIAYpttgVXS4eoaSIjp4l6DM=">AAACCnicbVC7TgJBFJ3FF+ILNbGxmUhMoCG7hkTtiDaWmMgjAUJmhwtOmN0dZu6aEJY/8CtstbIztv6Ehf/iLm6h4KlOzrk399zjKikM2vanlVlZXVvfyG7mtrZ3dvfy+wcNE4SaQ50HMtAtlxmQwoc6CpTQUhqY50pouqPrxG8+gDYi8O9woqDrsaEvBoIzjKVe/khFxXGkS7RjhAdjWlTRuBTpXr5gl+056DJxUlIgKWq9/FenH/DQAx+5ZMa0HVthd8o0Ci5hluuEBhTjIzaEdkx95oHpTuf5Z/Q0NAwDqkBTIelchN8bU+YZM/HceNJjeG8WvUT8z2uHOLjoToWvQgSfJ4dQSJgfMlyLuBigfaEBkSXJgQqfcqYZImhBGeexGMZN5eI+nMXvl0njrOxUype3lUL1Km0mS47JCSkSh5yTKrkhNVInnETkiTyTF+vRerXerPef0YyV7hySP7A+vgEKeJoL</latexit>

p|q ' q|p

<latexit sha1_base64="nZFN+9pVYD6Ffo6Fj7+3hlozCdY=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGiTykxETnyyaccrYvd2ukyEnDV9BCRYdo+RMK/gXbuICEqUYzu9rZ8ZQUBm370yosLa+srhXXSxubW9s75d29pgkjzaHBQxnqtscMSBFAAwVKaCsNzPcktLzRVeq3HkAbEQa3OFHg+mwYiIHgDBPpTk3HtGuED2M6nqpeuWJX7Qx0kTg5qZAc9V75q9sPeeRDgFwyYzqOrdCNmUbBJcxK3ciAYnzEhtBJaMB8MG6cpZ7Ro8gwDKkCTYWkmQi/N2LmGzPxvWTSZ3hv5r1U/M/rRDg4d2MRqAgh4OkhFBKyQ4ZrkdQBtC80ILI0OVARUM40QwQtKOM8EaOkn1LShzP//SJpnlSd0+rFzWmldpk3UyQH5JAcE4eckRq5JnXSIJxo8kSeyYv1aL1ab9b7z2jBynf2yR9YH99VaJcM</latexit>

p|nil ' p

<latexit sha1_base64="PLRqqbpG7GXO7vgMInWBfwUiSbI=">AAACC3icbVC7TsNAEDzzDOEVoKCgOREhUUU2igR0ETSUQSIPKbGi82UTTjmfj7s1UmTyCXwFLVR0iJaPoOBfsE0KSJhqNLOrnZ1AS2HRdT+dhcWl5ZXVwlpxfWNza7u0s9u0UWw4NHgkI9MOmAUpFDRQoIS2NsDCQEIrGF1mfusejBWRusGxBj9kQyUGgjNMpV5pXz90Q4a3wSBRQk5o14oQ7qjulcpuxc1B54k3JWUyRb1X+ur2Ix6HoJBLZm3HczX6CTMouIRJsRtb0IyP2BA6KVUsBOsn+QMTehRbhhHVYKiQNBfh90bCQmvHYZBOZmHtrJeJ/3mdGAdnfiKUjhEUzw6hkJAfstyItBmgfWEAkWXJgQpFOTMMEYygjPNUjNOqimkf3uz386R5UvGqlfPrarl2MW2mQA7IITkmHjklNXJF6qRBOJmQJ/JMXpxH59V5c95/Rhec6c4e+QPn4xsZw5tC</latexit>

nil\↵ ' nil

<latexit sha1_base64="peZV2doy4FqBCVTIZUgcEnlgSwI=">AAACJHicbVC7SgNBFJ31GeMramkzGASrsCuC2gVtLCOYKGRDuDu5MYOzs+vMXSEs+Q0/wa+w1cpOLCz0W5yNKeLjVIdzz32dKFXSku+/ezOzc/MLi6Wl8vLK6tp6ZWOzZZPMCGyKRCXmKgKLSmpskiSFV6lBiCOFl9HNaVG/vENjZaIvaJhiJ4ZrLftSADmpW/HDGGgQ9XMt1SiMQNxYBXYQgkoHwEMrY7zl055uperX/DH4XxJMSJVN0OhWPsJeIrIYNQk32rYDP6VODoakUDgqh5nF1O2Fa2w7qiFG28nHn434bmaBEp6i4VLxsYjTHTnE1g7jyDmLG+3vWiH+V2tn1D/q5FKnGaEWxSKSCseLrDDSRYa8Jw0SQXE5cqm5AANEaCQHIZyYuQzLLo/g9/d/SWu/FhzUjs8PqvWTSTIlts122B4L2CGrszPWYE0m2D17ZE/s2XvwXrxX7+3bOuNNerbYD3ifX9bEplM=</latexit>

(µ.p)\↵ ' nil if µ 2 {↵,↵}

<latexit sha1_base64="blP97rfa/j9+aOgEEur6cGNdCVI="></latexit>

(µ.p)\↵ ' µ.(p\↵) if µ 62 {↵,↵}

<latexit sha1_base64="zMQKCxS81tfSQWazqTAmTsKyvHA="></latexit>

(p+ q)\↵ ' (p\↵) + (q\↵)

<latexit sha1_base64="6y/Tu7O/MZuWMvie2df2MGFJErg=">AAACOHicbVDLSgNBEJz1bXxFPXoZDEIkEHYloN5EPXiMYBIhG0LvpDWDs7uTmV5Bgj/kJ/gVXiMI3sSrX+Ak5qCJdSqquqemK9JKWvL9gTczOze/sLi0nFtZXVvfyG9u1W2aGYE1karUXEdgUckEayRJ4bU2CHGksBHdnQ39xj0aK9Pkih40tmK4TeSNFEBOaufPi7rU2w8jEHdWge2GoHQXeGhljD1e1JPOfqnYm9La+YJf9kfg0yQYkwIbo9rOv4WdVGQxJiTcO7YZ+JpafTAkhcLHXJhZ1C4EbrHpaAIx2lZ/dO0j38ssUMo1Gi4VH4n4e6MPsbUPceQmY6CunfSG4n9eM6Obo1ZfJjojTMQwiKTCUZAVRroakXekQSIY/hy5TLgAA0RoJAchnJi5XnOuj2Dy+mlSPygHlfLxZaVwcjpuZontsF1WZAE7ZCfsglVZjQn2xF7YgL16z9679+F9/ozOeOOdbfYH3tc3R+Ss6A==</latexit>

nil[�] ' nil

<latexit sha1_base64="AcUDGMJCGk/SzeN8K2PKNjIJPQk=">AAACGnicbVC7TsNAEDzzJrwClDQnIhBVZKNIQBdBQwkSgUixFZ0vG7LK+Wzu1kiRlT/gE/gKWqjoEC0NBf+CHVJAwlSjmV3t7ISJQkuu++nMzM7NLywuLZdWVtfWN8qbW9c2To2EhoxVbJqhsKBQQ4OQFDQTAyIKFdyE/bPCv7kHYzHWVzRIIIjErcYuSkG51C7v+5GgXtjNNKphy096GHDfYgR3/LfTLlfcqjsCnybemFTYGBft8pffiWUagSaphLUtz00oyIQhlAqGJT+1kAjZF7fQyqkWEdggG/0z5HupFRTzBAxHxUci/N7IRGTtIArzySKjnfQK8T+vlVL3OMhQJymBlsUhQgWjQ1YazIsC3kEDRKJIDhw1l8IIIjDIhZS5mObNlfI+vMnvp8n1YdWrVU8ua5X66biZJbbDdtkB89gRq7NzdsEaTLIH9sSe2Yvz6Lw6b877z+iMM97ZZn/gfHwDVdyh2g==</latexit>

(µ.p)[�] ' �(µ).(p[�])

<latexit sha1_base64="9fKfWT7vIfdUp9ua7+X/+juQbX4=">AAACHHicbVC7TsNAEDzzDOEVoKQ5ESEljWWjSEAXQUMZJPKQYis6XxY4cWcfd2ukKMov8Al8BS1UdIgWiYJ/wU5SQMJUszO72t2JtBQWPe/LWVhcWl5ZLawV1zc2t7ZLO7stm6SGQ5MnMjGdiFmQIoYmCpTQ0QaYiiS0o7vz3G8/gLEiia9woCFU7CYW14IzzKReqVIJVOrqajfQtyKkgRUK7mle5EbVreiJU+2Vyp7rjUHniT8lZTJFo1f6DvoJTxXEyCWztut7GsMhMyi4hFExSC1oxu/YDXQzGjMFNhyOPxrRw9QyTKgGQ4WkYxF+TwyZsnagoqxTMby1s14u/ud1U7w+CYci1ilCzPNFKCSMF1luRBYV0L4wgMjyy4GKmHJmGCIYQRnnmZhm2RWzPPzZ7+dJ68j1a+7pZa1cP5smUyD75IBUiE+OSZ1ckAZpEk4eyTN5Ia/Ok/PmvDsfk9YFZzqzR/7A+fwBT4SgeQ==</latexit>

(p+ q)[�] ' (p[�]) + (q[�])

<latexit sha1_base64="RtE2Em1GfH0hQ6rTvERVmdcL6Ow=">AAACGnicbVA9TwJBEN3zE/ELtbTZSDQQEnJnSNSOaGOJiXwkcCF7ywAb9u6W3TkTQvgH/gR/ha1WdsbWxsL/4gFXKPiqN+/NZGaep6QwaNtf1srq2vrGZmorvb2zu7efOTismTDSHKo8lKFueMyAFAFUUaCEhtLAfE9C3RvcTP36A2gjwuAeRwpcn/UC0RWcYSy1M2c5VRjmmy3VFy5tGeHDkObUvM4XcsOEtTNZu2jPQJeJk5AsSVBpZ75bnZBHPgTIJTOm6dgK3THTKLiESboVGVCMD1gPmjENmA/GHc/+mdDTyDAMqQJNhaQzEX5PjJlvzMj34k6fYd8selPxP68ZYffSHYtARQgBny5CIWG2yHAt4qCAdoQGRDa9HKgIKGeaIYIWlHEei1GcXDrOw1n8fpnUzotOqXh1V8qWr5NkUuSYnJAcccgFKZNbUiFVwskjeSYv5NV6st6sd+tj3rpiJTNH5A+szx96bZ99</latexit>

p\↵\↵ ' p\↵

<latexit sha1_base64="4Toqbr52DqkU/miYauCDXo5TqAY=">AAACRHicbVC7TgMxEPTxJrwClDQWERJVdIeQeFQRNJRBIoCUi6I9Z5NY+O6MvYcURfkXvoYWWv6BLqJF+I4UkLDVeGbWY0+klbTk++/e3PzC4tLyymppbX1jc6u8vXNr08wIbIhUpeY+AotKJtggSQrvtUGII4V30cNlrt89obEyTW5ooLEVQy+RXSmAHNUun+swAvFgFdh+CEr3YfrMQytjfOQzxna54lf9YvgsCCagwiZTb5fHYScVWYwJCXeNbQa+ptYQDEmhcFQKM4vaZUAPmw4mEKNtDYs/jvhBZoFSrtFwqXhB4u+NIcTWDuLIOWOgvp3WcvI/rZlR97Q1lInOCBORB5FUWARZYaQrD3lHGiSC/OXIZcIFGCBCIzkI4cjMtfknMI+hNFV25FoKpjuZBbdH1eC4enZ9XKldTPpaYXtsnx2ygJ2wGrtiddZggj2zF/bK3rwX78Mbe58/1jlvsrPL/oz39Q3jNLQl</latexit>

p\↵\� ' p\�\↵

<latexit sha1_base64="f9sHpp1PNKpx1SP3M1NosR1nYpM=">AAACUnicbVLLTgIxFC34QnyhLt00EhNXZMaQqDuiG5aaiJIwE3KnXKGhM1PbOyaG8Et+jRsX+hPuXNlBFjJ4VqfnPk570kgracnz3kvlldW19Y3KZnVre2d3r7Z/cG/TzAjsiFSlphuBRSUT7JAkhV1tEOJI4UM0vs7rD89orEyTO3rRGMYwTOSjFEBO6tfaOohAjK0COwpA6RH8OUdIwAMrY3ziuqAXx/q1utfwZuDLxJ+TOpvjpl/7CgapyGJMSLg1tud7msIJGJJC4bQaZBa184Ah9hxNIEYbTmYvnvKTzAKlXKPhUvGZiH8nJhBb+xJHrjMGGtliLRf/q/UyerwIJzLRGWEiciOSCmdGVhjpokQ+kAaJIL85cplwAQaI0EgOQjgxc9kuGOY2lKbKTl1KfjGTZXJ/1vCbjcvbZr11Nc+rwo7YMTtlPjtnLdZmN6zDBHtlb+yDfZbeSt9l90t+W8ul+cwhW0B5+wdAe7dK</latexit>

p[�][⌘] ' p[⌘ � �]

<latexit sha1_base64="QOCsT62y5e6xb41ATTJwdMVfQrw=">AAACL3icbVC7TsNAEDzzDO8AJc2JCIkqshES0EXQUAaJAJJtRetjgRVn+7hbI6EoX8DX0MKHIBpES80PYJsUvKaam9nV7E1iNDn2/RdvbHxicmq6MTM7N7+wuNRcXjlxeWEV9lSuc3uWgENNGfaYWOOZsQhpovE0uT6o/NNbtI7y7JjvDMYpXGZ0QQq4lPrNDRNG5oriMEKGWEaOUryRpn5Giqyq3X6z5bf9GvIvCUakJUbo9psf0XmuihQzVhqcCwPfcDwAy6Q0DmejwqEBdQ2XGJY0gxRdPKi/M5QbhQPOpUErSctaxO8bA0idu0uTcjIFvnK/vUr8zwsLvtiNB5SZgjFTVRCTxjrIKUtlTyjPySIzVJejpEwqsMCMliQoVYpFWdyPwCqG81y7YdlS8LuTv+Rkqx1st/eOtlud/VFfDbEm1sWmCMSO6IhD0RU9ocS9eBCP4sl78J69V+/ta3TMG+2sih/w3j8B7yaqoA==</latexit>

how to prove them? find a strong bisimulation for each of them
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Strong bisimilarity
P

<latexit sha1_base64="u7uSyVSJX7b/eu2Qu6f+/YZuXXM=">AAAB/XicbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FAGiTykxIrWl0045fzQ3RopsiK+ghYqOkTLt1DwL9jGBSRMNZrZ1c6OFylpyLY/rdLa+sbmVnm7srO7t39QPTzqmjDWAjsiVKHue2BQyQA7JElhP9IIvqew582uM7/3gNrIMLijeYSuD9NATqQASqXB0Ae6F6CS9mJUrdl1OwdfJU5BaqxAe1T9Go5DEfsYkFBgzMCxI3IT0CSFwkVlGBuMQMxgioOUBuCjcZM88oKfxQYo5BFqLhXPRfy9kYBvzNz30sksoln2MvE/bxDTpOkmMohiwkBkh0gqzA8ZoWXaBfKx1EgEWXLkMuACNBChlhyESMU4LaeS9uEsf79Kuhd1p1Fv3jZqrauimTI7YafsnDnskrXYDWuzDhMsZE/smb1Yj9ar9Wa9/4yWrGLnmP2B9fENV6eV9g==</latexit>

set of processes R ✓ P ⇥ P

<latexit sha1_base64="R7YRiwH825X/sP/3VvQMYnTc2ec=">AAACJXicbVDLSgNBEJz1GeMr6tHLYBA8hV0JmKPoxWMU84BsCL2TThycfTjTK8iy3+En+BVe9eRNBA/ir7i75hAT61RUdVPd5UVKGrLtT2thcWl5ZbW0Vl7f2Nzaruzstk0Ya4EtEapQdz0wqGSALZKksBtpBN9T2PFuz3O/c4/ayDC4pocI+z6MAzmSAiiTBhXH9YFuvFFylXLXxJ5BwjteiAJU0kxdkj6aKWFQqdo1uwCfJ86EVNkEzUHlyx2GIvYxIKHAmJ5jR9RPQJMUCtOyGxuMQNzCGHsZDSDL6yfFayk/jA1QyCPUXCpeiDi9kYBvzIPvZZP5iWbWy8X/vF5Mo0Y/kUEUEwYiDyKpsAgyQsusM+RDqZEI8suRy4AL0ECEWnIQIhPjrMRy1ocz+/08aR/XnHqtcVmvnp5NmimxfXbAjpjDTtgpu2BN1mKCPbJn9sJerSfrzXq3Pn5HF6zJzh77A+v7B6Gypr8=</latexit>

a binary relation
R

<latexit sha1_base64="LtVI7tgsfQIbH8DiNbKOWVypZOM=">AAAB/HicbVA9TwJBEJ3DL8Qv1NJmIzGxIneGREqijSUa+YhAyN4y4Ia9vcvunAm54K+w1crO2PpfLPwv3iGFgq96eW8m8+b5kZKWXPfTya2srq1v5DcLW9s7u3vF/YOmDWMjsCFCFZq2zy0qqbFBkhS2I4M88BW2/PFl5rce0FgZ6luaRNgL+EjLoRScUumuG3C694fJzbRfLLlldwa2TLw5KcEc9X7xqzsIRRygJqG4tR3Pja iXcENSKJwWurHFiIsxH2EnpZoHaHvJLPGUncSWU8giNEwqNhPx90bCA2sngZ9OZgntopeJ/3mdmIbVXiJ1FBNqkR0iqXB2yAoj0yqQDaRBIp4lRyY1E9xwIjSScSFSMU67KaR9eIvfL5PmWdmrlKvXlVLtYt5MHo7gGE7Bg3OowRXUoQECNDzBM7w4j86r8+a8/4zmnPnOIfyB8/ENj5yVhg==</latexit>

is a strong bisimulation if

8p, q. (p, q) 2 R )

8
<

:

8µ, p0. p µ�! p0 ) 9q0. q µ�! q0 ^ p0 R q0

^
8µ, q0. q µ�! q0 ) 9p0. p µ�! p0 ^ p0 R q0

<latexit sha1_base64="6qE95YBD/wQsMQ5sAPudyot+sSA="></latexit>

' ,
[

R s.b.

R

<latexit sha1_base64="XCVxklee9HTlp4K/MwlniVIc2lk="></latexit>

strong bisimilarity is an equivalence

is a strong bisimulation

Alice plays Bob replies

8p, q. p ' q ,

8
<

:

8µ, p0. p µ�! p0 ) 9q0. q µ�! q0 ^ p0 ' q0

^
8µ, q0. q µ�! q0 ) 9p0. p µ�! p0 ^ p0 ' q0

<latexit sha1_base64="UiTexIA4rXiWpn0f4eIGJK1Pfxs="></latexit>
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Bisimulation game
P0

↵

  

� // nil

P1

↵

  

�

II

P2

�

II

↵

XX

<latexit sha1_base64="S8umZDOidvl+CZgBFFuM7Gni2bo="></latexit>

Q0

↵

  

� // nil

Q1

↵

  

�

II

↵
uu

Q2

�

II

<latexit sha1_base64="g4gWqzPnGDvK31azUEP+UWDNDLA="></latexit>

P0
?' Q0

<latexit sha1_base64="RbdN7/QT+StXbuPDSbYUv4CXq6k=">AAACI3icbVC7TsNAEDyHVwivAGWaExESVWQjJKAigoYykUiClFjW+ljglPODuzUislzwMYgWvoMO0VDwEfwBTkhBEqYazeze7I0fK2nItj+twtz8wuJScbm0srq2vlHe3GqbKNECWyJSkb70waCSIbZIksLLWCMEvsKO3z8b+p171EZG4QUNYnQDuAnltRRAueSVKw3P7hkC0deo0pMs7RkZ4F3Gm57tlat2zR6BzxJnTKpsjIZX/u5dRSIJMCShwJiuY8fkpqBJCoVZqZcYjPMouMFuTkMI0Ljp6BMZ300MUMRj1FwqPhLx70YKgTGDwM8nA6BbM+0Nxf+8bkLXR24qwzghDMUwiKTCUZARWubtIL+SGolgeDlyGXIBGohQSw5C5GKS1zXxKCjlpg+DLO/ImW5klrT3a85B7bh5UK2fjtsqsgrbYXvMYYeszs5Zg7WYYI/smb2wV+vJerPerY/f0YI13tlmE7C+fgDvjqVP</latexit>

Alice plays
Bob replies
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Bisimulation revisited
(S,L,!)

<latexit sha1_base64="4yMzhUlzPUGfkQ5s2InDo36CGWo=">AAAB+3icbVC7TsNAEDyHVwivACXNiQgpSFFko0hAF0FDQREEeaAkis6XTTjlfLbu1kiRla+ghYoO0fIxFPwLtnEBCVONZna1s+MGUhi07U8rt7S8srqWXy9sbG5t7xR391rGDzWHJvelrzsuMyCFgiYKlNAJNDDPldB2J5eJ334EbYSv7nAaQN9jYyVGgjOMpfvybeW60kP/eFAs2VU7BV0kTkZKJENjUPzqDX0eeqCQS2ZM17ED7EdMo+ASZoVeaCBgfMLG0I2pYh6YfpQGntGj0DD0aQCaCklTEX5vRMwzZuq58aTH8MHMe4n4n9cNcXTWj4QKQgTFk0MoJKSHDNcibgLoUGhAZElyoEJRzjRDBC0o4zwWw7iaQtyHM//9ImmdVJ1a9fymVqpfZM3kyQE5JGXikFNSJ1ekQZqEE488kWfyYs2sV+vNev8ZzVnZzj75A+vjG/Dak+w=</latexit>

labelled transitions
labels

states

↵ p q = {µ | p µ�! q}

<latexit sha1_base64="6+xGQMOQiaElYE0LFWlrU2CrIDc=">AAACH3icbVDLSgNBEJz1bXxFPXoZDIIghF0JqAch6MWjgkmEbAi9Y5sMzu5OZnp9sCb/4Cf4FV715E28evBf3I05+KpTUdVNd1WglbTkuu/O2PjE5NT0zGxhbn5hcam4vFK3cWIE1kSsYnMWgEUlI6yRJIVn2iCEgcJGcHmY+40rNFbG0SndamyF0InkhRRAmdQubvmgdBcGetDj+9xP/TAZ3A20f2Nkp0tgTHyda33e8/vtYsktu0Pwv8QbkRIb4bhd/PDPY5GEGJFQYG3TczW1UjAkhcJ+wU8sahCX0MFmRiMI0bbSYag+30gsUMw1Gi4VH4r4fSOF0NrbMMgmQ6Cu/e3l4n9eM6GL3VYqI50QRiI/RFLh8JAVRmZtIT+XBokg/xy5jLgAA0RoJAchMjHJ6itkfXi/0/8l9e2yVynvnVRK1YNRMzNsja2zTeaxHVZlR+yY1Zhg9+yRPbFn58F5cV6dt6/RMWe0s8p+wHn/BAOppGA=</latexit>

↵ : S ! S ! }(L)

<latexit sha1_base64="DcsrySbk/Tu88xOLxrLZN5mM58A=">AAACDHicbVC7SgNBFJ2NrxhfURvBZjAI2oRdCfiogjYWFhFNFLIh3B1vkiGzu8PMXSWE+Al+ha1WdmLrP1j4L24eha9TDIdz7uXMPYFW0pLrfjiZqemZ2bnsfG5hcWl5Jb+6VrNxYgRWRaxicx2ARSUjrJIkhdfaIISBwqugezL0r27RWBlHl9TT2AihHcmWFECp1Mxv+KB0B474hU/x+PHv9M7ZbjNfcIvuCPwv8SakwCaoNPOf/k0skhAjEgqsrXuupkYfDEmhcJDzE4saRBfaWE9pBCHaRn90wYBvJxbSaI2GS8VHIn7f6ENobS8M0skQqGN/e0PxP6+eUOug0ZeRTggjMQwiqXAUZIWRaTXIb6RBIhj+HLmMuAADRGgkByFSMUm7yqV9eL+v/0tqe0WvVDw8LxXKx5NmsmyTbbEd5rF9VmanrMKqTLB79sie2LPz4Lw4r87beDTjTHbW2Q847192U5os</latexit>

� : S ⇥ }(S) ! }(L)

<latexit sha1_base64="kNYMZWXylmJqVvdz4+GB8SoFZ3c=">AAACFHicbVC7TsNAEDzzDOEVoKQ5ESFBE9koEo8qgoaCAgQBpDiK1pdNOHFnW3drUBSl5RP4Clqo6BAtPQX/wsWk4DXVaGZXsztRqqQl33/3xsYnJqemCzPF2bn5hcXS0vK5TTIjsC4SlZjLCCwqGWOdJCm8TA2CjhReRNcHQ//iBo2VSXxGvRSbGrqx7EgB5KRWiYdd0Br2+GlIUqPl4W26cboZUpKzo81WqexX/Bz8LwlGpMxGOG6VPsJ2IjKNMQkF1jYCP6VmHwxJoXBQDDOLKYhr6GLD0RhcarOffzLg65kFF52i4VLxXMTvG33Q1vZ05CY10JX97Q3F/7xGRp2dZl/GaUYYi2EQSYV5kBVGuoqQt6VBIhhejlzGXIABIjSSgxBOzFxnRddH8Pv7v+R8qxJUK7sn1XJtf9RMga2yNbbBArbNauyQHbM6E+yOPbBH9uTde8/ei/f6NTrmjXZW2A94b59RbJ1M</latexit>

�(p, I) = {µ | 9q 2 I. p
µ�! q}

<latexit sha1_base64="T6A8pYckbdwWxZrCCW+RW+iU8vk="></latexit>

alternative presentation of transitions

generalization to sets of targets

�(p, I) =
[

q2I

↵ p q

<latexit sha1_base64="2OdYPaOZJ+L9erObozBMTrpuhSY=">AAACHHicbVDLSgNBEJz1bXxFPXoZDEIECbsiqAch6EVvCiYRsiH0jm0cnNkdZ3qFsMRP8BP8Cq968iZeBQ/+i5uYg686FVXddFdFRklHvv/ujYyOjU9MTk0XZmbn5heKi0t1l6RWYE0kKrFnEThUMsYaSVJ4ZiyCjhQ2oquDvt+4QetkEp9S12BLQyeWF1IA5VK7WA47oDWUzcbROt/jYSQ7IjXt7DqUMT/qhaDMJdya2+t2seRX/AH4XxIMSYkNcdwufoTniUg1xiQUONcMfEOtDCxJobBXCFOHBsQVdLCZ0xg0ulY2SNTja6kDSrhBy6XiAxG/b2SgnevqKJ/UQJfut9cX//OaKV3stDIZm5QwFv1DJBUODjlhZV4V8nNpkQj6nyPPaxBggQit5CBELqZ5d4W8j+B3+r+kvlkJtiq7J1ul6v6wmSm2wlZZmQVsm1XZITtmNSbYHXtgj+zJu/eevRfv9Wt0xBvuLLMf8N4+Aae1oVc=</latexit>

source
set of targets
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↵ p q = {µ | p µ�! q}

<latexit sha1_base64="6+xGQMOQiaElYE0LFWlrU2CrIDc=">AAACH3icbVDLSgNBEJz1bXxFPXoZDIIghF0JqAch6MWjgkmEbAi9Y5sMzu5OZnp9sCb/4Cf4FV715E28evBf3I05+KpTUdVNd1WglbTkuu/O2PjE5NT0zGxhbn5hcam4vFK3cWIE1kSsYnMWgEUlI6yRJIVn2iCEgcJGcHmY+40rNFbG0SndamyF0InkhRRAmdQubvmgdBcGetDj+9xP/TAZ3A20f2Nkp0tgTHyda33e8/vtYsktu0Pwv8QbkRIb4bhd/PDPY5GEGJFQYG3TczW1UjAkhcJ+wU8sahCX0MFmRiMI0bbSYag+30gsUMw1Gi4VH4r4fSOF0NrbMMgmQ6Cu/e3l4n9eM6GL3VYqI50QRiI/RFLh8JAVRmZtIT+XBokg/xy5jLgAA0RoJAchMjHJ6itkfXi/0/8l9e2yVynvnVRK1YNRMzNsja2zTeaxHVZlR+yY1Zhg9+yRPbFn58F5cV6dt6/RMWe0s8p+wHn/BAOppGA=</latexit>

↵ : S ! S ! }(L)

<latexit sha1_base64="DcsrySbk/Tu88xOLxrLZN5mM58A=">AAACDHicbVC7SgNBFJ2NrxhfURvBZjAI2oRdCfiogjYWFhFNFLIh3B1vkiGzu8PMXSWE+Al+ha1WdmLrP1j4L24eha9TDIdz7uXMPYFW0pLrfjiZqemZ2bnsfG5hcWl5Jb+6VrNxYgRWRaxicx2ARSUjrJIkhdfaIISBwqugezL0r27RWBlHl9TT2AihHcmWFECp1Mxv+KB0B474hU/x+PHv9M7ZbjNfcIvuCPwv8SakwCaoNPOf/k0skhAjEgqsrXuupkYfDEmhcJDzE4saRBfaWE9pBCHaRn90wYBvJxbSaI2GS8VHIn7f6ENobS8M0skQqGN/e0PxP6+eUOug0ZeRTggjMQwiqXAUZIWRaTXIb6RBIhj+HLmMuAADRGgkByFSMUm7yqV9eL+v/0tqe0WvVDw8LxXKx5NmsmyTbbEd5rF9VmanrMKqTLB79sie2LPz4Lw4r87beDTjTHbW2Q847192U5os</latexit>

� : S ⇥ }(S) ! }(L)

<latexit sha1_base64="kNYMZWXylmJqVvdz4+GB8SoFZ3c=">AAACFHicbVC7TsNAEDzzDOEVoKQ5ESFBE9koEo8qgoaCAgQBpDiK1pdNOHFnW3drUBSl5RP4Clqo6BAtPQX/wsWk4DXVaGZXsztRqqQl33/3xsYnJqemCzPF2bn5hcXS0vK5TTIjsC4SlZjLCCwqGWOdJCm8TA2CjhReRNcHQ//iBo2VSXxGvRSbGrqx7EgB5KRWiYdd0Br2+GlIUqPl4W26cboZUpKzo81WqexX/Bz8LwlGpMxGOG6VPsJ2IjKNMQkF1jYCP6VmHwxJoXBQDDOLKYhr6GLD0RhcarOffzLg65kFF52i4VLxXMTvG33Q1vZ05CY10JX97Q3F/7xGRp2dZl/GaUYYi2EQSYV5kBVGuoqQt6VBIhhejlzGXIABIjSSgxBOzFxnRddH8Pv7v+R8qxJUK7sn1XJtf9RMga2yNbbBArbNauyQHbM6E+yOPbBH9uTde8/ei/f6NTrmjXZW2A94b59RbJ1M</latexit>

�(p, I) =
[

q2I

↵ p q

<latexit sha1_base64="2OdYPaOZJ+L9erObozBMTrpuhSY=">AAACHHicbVDLSgNBEJz1bXxFPXoZDEIECbsiqAch6EVvCiYRsiH0jm0cnNkdZ3qFsMRP8BP8Cq968iZeBQ/+i5uYg686FVXddFdFRklHvv/ujYyOjU9MTk0XZmbn5heKi0t1l6RWYE0kKrFnEThUMsYaSVJ4ZiyCjhQ2oquDvt+4QetkEp9S12BLQyeWF1IA5VK7WA47oDWUzcbROt/jYSQ7IjXt7DqUMT/qhaDMJdya2+t2seRX/AH4XxIMSYkNcdwufoTniUg1xiQUONcMfEOtDCxJobBXCFOHBsQVdLCZ0xg0ulY2SNTja6kDSrhBy6XiAxG/b2SgnevqKJ/UQJfut9cX//OaKV3stDIZm5QwFv1DJBUODjlhZV4V8nNpkQj6nyPPaxBggQit5CBELqZ5d4W8j+B3+r+kvlkJtiq7J1ul6v6wmSm2wlZZmQVsm1XZITtmNSbYHXtgj+zJu/eevRfv9Wt0xBvuLLMf8N4+Aae1oVc=</latexit>

• q1

<latexit sha1_base64="nV8xtzTCNxSH1N5F6hMQnLC9Ip0=">AAAB/XicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlIjhWdL5twyvls7tZIkRX4Clqo6BAt30LBv2AbF5Aw1WhmVzs7fiSFQdv+tEpLyyura+X1ysbm1vZOdXevY8JYc2jzUIa65zMDUihoo0AJvUgDC3wJXX9ymfnde9BGhOoGpxF4ARsrMRKcYSq5fT+WEvDhbuAMqjW7buegi8QpSI0UaA2qX/1hyOMAFHLJjHEdO0IvYRoFlzCr9GMDEeMTNgY3pYoFYLwkjzyjR7FhGNIINBWS5iL83khYYMw08NPJgOGtmfcy8T/PjXF05iVCRTGC4tkhFBLyQ4ZrkXYBdCg0ILIsOVChKGeaIYIWlHGeinFaTiXtw5n/fpF0TupOo35+3ag1L4pmyuSAHJJj4pBT0iRXpEXahJOQPJFn8mI9Wq/Wm/X+M1qyip198gfWxzcuiJXc</latexit>

• q2

<latexit sha1_base64="gV3EsPv4rZE/omJfComOhxc+LTo=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRXYUCegiaCiDRB6SY0Xnyyaccn5wt4cUWYGvoIWKDtHyLRT8C7ZxAQlTjWZ2tbPjx1JotO1Pa2l5ZXVtvbRR3tza3tmt7O13dGQUhzaPZKR6PtMgRQhtFCihFytggS+h608uM797D0qLKLzBaQxewMahGAnOMJXcvm+kBHy4G9QHlapds3PQReIUpEoKtAaVr/4w4iaAELlkWruOHaOXMIWCS5iV+0ZDzPiEjcFNacgC0F6SR57RY6MZRjQGRYWkuQi/NxIWaD0N/HQyYHir571M/M9zDY7OvESEsUEIeXYIhYT8kOZKpF0AHQoFiCxLDlSElDPFEEEJyjhPRZOWU077cOa/XySdes1p1M6vG9XmRdFMiRySI3JCHHJKmuSKtEibcBKRJ/JMXqxH69V6s95/RpesYueA/IH18Q0wF5Xd</latexit>

• qn

<latexit sha1_base64="SpseZrUXbI6ZlgHUsK2nGXbWgIQ=">AAAB/XicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlIjhWdL5twyvls7tZIkRX4Clqo6BAt30LBv2AbF5Aw1WhmVzs7fiSFQdv+tEpLyyura+X1ysbm1vZOdXevY8JYc2jzUIa65zMDUihoo0AJvUgDC3wJXX9ymfnde9BGhOoGpxF4ARsrMRKcYSq5fT+WEvDhbqAG1Zpdt3PQReIUpEYKtAbVr/4w5HEACrlkxriOHaGXMI2CS5hV+rGBiPEJG4ObUsUCMF6SR57Ro9gwDGkEmgpJcxF+byQsMGYa+OlkwPDWzHuZ+J/nxjg68xKhohhB8ewQCgn5IcO1SLsAOhQaEFmWHKhQlDPNEEELyjhPxTgtp5L24cx/v0g6J3WnUT+/btSaF0UzZXJADskxccgpaZIr0iJtwklInsgzebEerVfrzXr/GS1Zxc4++QPr4xuNm5YZ</latexit>

I

<latexit sha1_base64="Nty3RtoZEbBYW4UYuTFj0KZH1qM=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoIEukQiJlFjR+bIJp5zP1t0eUmTlC2ihokO0fBAF/4JtXEDCVKOZXe3sBLEUBl330ymtrK6tb5Q3K1vbO7t71f2DexNZzaHDIxnpXsAMSKGggwIl9GINLAwkdIPpdeZ3H0EbEak7nMXgh2yixFhwhqnUvh1Wa27dzUGXiVeQGinQGla/BqOI2xAUcsmM6XtujH7CNAouYV4ZWAMx41M2gX5KFQvB+EkedE5PrGEY0Rg0FZLmIvzeSFhozCwM0smQ4YNZ9DLxP69vcXzhJ0LFFkHx7BAKCfkhw7VIGwA6EhoQWZYcqFCUM80QQQvKOE9Fm1ZSSfvwFr9fJvdnda9Rv2w3as2ropkyOSLH5JR45Jw0yQ1pkQ7hBMgTeSYvjnVenTfn/We05BQ7h+QPnI9vQSiRXg==</latexit>

p •

<latexit sha1_base64="W2ghlaH+v6yaIJ19AFEOeuuannM=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGiTxQYkXnyyaccj6f7tZIkRV+ghYqOkTLx1DwL9jGBSRMNZrZ1c5OoKWw6LqfTmlpeWV1rbxe2djc2t6p7u61bRQbDi0eych0A2ZBCgUtFCihqw2wMJDQCSZXmd95AGNFpG5xqsEP2ViJkeAMU+lOP/aDWErAQbXm1t0cdJF4BamRAs1B9as/jHgcgkIumbU9z9XoJ8yg4BJmlX5sQTM+YWPopVSxEKyf5IFn9Ci2DCOqwVAhaS7C742EhdZOwyCdDBne23kvE//zejGOzv1EKB0jKJ4dQiEhP2S5EWkTQIfCACLLkgMVinJmGCIYQRnnqRin1VTSPrz57xdJ+6TundYvbk5rjcuimTI5IIfkmHjkjDTINWmSFuEkJE/kmbw4M+fVeXPef0ZLTrGzT/7A+fgG+xKVNw==</latexit>

•

<latexit sha1_base64="i7qBIXPVFj7WjGHHctveniiLre0=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlISRStL5twyvls3a2RIisfQQsVHaLlayj4F2zjAgJTjWZ2tbPjR0pact0Pp7Syura+Ud6sbG3v7O5V9w86NoyNwLYIVWh6PlhUUmObJCnsRQYh8BV2/dl15ncf0FgZ6juaRzgMYKrlRAqgVOoO/FgppFG15tbdHPwv8QpSYwVao+rnYByKOEBNQoG1fc+NaJiAISkULiqD2GIEYgZT7KdUQ4B2mORxF/wktkAhj9BwqXgu4s+NBAJr54GfTgZA93bZy8T/vH5Mk4thInUUE2qRHSKpMD9khZFpD8jH0iARZMmRS80FGCBCIzkIkYpxWkwl7cNb/v4v6ZzVvUb98rZRa14VzZTZETtmp8xj56zJbliLtZlgM/bIntizkzgvzqvz9j1acoqdQ/YLzvsXNyeUNQ==</latexit>

•

<latexit sha1_base64="i7qBIXPVFj7WjGHHctveniiLre0=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlISRStL5twyvls3a2RIisfQQsVHaLlayj4F2zjAgJTjWZ2tbPjR0pact0Pp7Syura+Ud6sbG3v7O5V9w86NoyNwLYIVWh6PlhUUmObJCnsRQYh8BV2/dl15ncf0FgZ6juaRzgMYKrlRAqgVOoO/FgppFG15tbdHPwv8QpSYwVao+rnYByKOEBNQoG1fc+NaJiAISkULiqD2GIEYgZT7KdUQ4B2mORxF/wktkAhj9BwqXgu4s+NBAJr54GfTgZA93bZy8T/vH5Mk4thInUUE2qRHSKpMD9khZFpD8jH0iARZMmRS80FGCBCIzkIkYpxWkwl7cNb/v4v6ZzVvUb98rZRa14VzZTZETtmp8xj56zJbliLtZlgM/bIntizkzgvzqvz9j1acoqdQ/YLzvsXNyeUNQ==</latexit>

•

<latexit sha1_base64="i7qBIXPVFj7WjGHHctveniiLre0=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlISRStL5twyvls3a2RIisfQQsVHaLlayj4F2zjAgJTjWZ2tbPjR0pact0Pp7Syura+Ud6sbG3v7O5V9w86NoyNwLYIVWh6PlhUUmObJCnsRQYh8BV2/dl15ncf0FgZ6juaRzgMYKrlRAqgVOoO/FgppFG15tbdHPwv8QpSYwVao+rnYByKOEBNQoG1fc+NaJiAISkULiqD2GIEYgZT7KdUQ4B2mORxF/wktkAhj9BwqXgu4s+NBAJr54GfTgZA93bZy8T/vH5Mk4thInUUE2qRHSKpMD9khZFpD8jH0iARZMmRS80FGCBCIzkIkYpxWkwl7cNb/v4v6ZzVvUb98rZRa14VzZTZETtmp8xj56zJbliLtZlgM/bIntizkzgvzqvz9j1acoqdQ/YLzvsXNyeUNQ==</latexit>

a1

�����
����!

<latexit sha1_base64="n8+wv1k0OAkeVpZtCC579JzNZFM=">AAACEnicbVDLTgJBEJzFF+IL9WhiJhITT2TXkKg3ohePmMgjAUJ6hwYmzD6Y6VXJhpuf4Fd41ZM349Uf8OC/uDwOCtapUtWd7io3VNKQbX9ZqaXlldW19HpmY3Nreye7u1cxQaQFlkWgAl1zwaCSPpZJksJaqBE8V2HV7V+N/eodaiMD/5aGITY96PqyIwVQIrWyh40HLbs9Aq2D+7gxGETQ5tBypmzUyubsvD0BXyTOjOTYDKVW9rvRDkTkoU9CgTF1xw6pGYMmKRSOMo3IYAiiD12sJ9QHD00znuQY8ePIAAU8RM2l4hMRf2/E4Bkz9Nxk0gPqmXlvLP7n1SPqnDdj6YcRoS/Gh0gqnBwyQsukIORtqZEIxp8jlz4XoIEIteQgRCJGSWOZpA9nPv0iqZzmnUL+4qaQK17OmkmzA3bETpjDzliRXbMSKzPBHtkze2Gv1pP1Zr1bH9PRlDXb2Wd/YH3+AAb2nn4=</latexit>

ak
���������!

<latexit sha1_base64="1usIhhsxnlb5pK647l+K2ef7peY=">AAACEnicbVDLTgJBEJzFF+IL9WhiJhITT2TXkKg3ohePmMgjAUJ6hwYmzD6Y6VXJhpuf4Fd41ZM349Uf8OC/uDwOCtapUtWd7io3VNKQbX9ZqaXlldW19HpmY3Nreye7u1cxQaQFlkWgAl1zwaCSPpZJksJaqBE8V2HV7V+N/eodaiMD/5aGITY96PqyIwVQIrWyh40HLbs9Aq2D+7gxGETQ5tDqT9molc3ZeXsCvkicGcmxGUqt7HejHYjIQ5+EAmPqjh1SMwZNUigcZRqRwRBEH7pYT6gPHppmPMkx4seRAQp4iJpLxSci/t6IwTNm6LnJpAfUM/PeWPzPq0fUOW/G0g8jQl+MD5FUODlkhJZJQcjbUiMRjD9HLn0uQAMRaslBiESMksYySR/OfPpFUjnNO4X8xU0hV7ycNZNmB+yInTCHnbEiu2YlVmaCPbJn9sJerSfrzXq3PqajKWu2s8/+wPr8AWLynrg=</latexit>

•

<latexit sha1_base64="i7qBIXPVFj7WjGHHctveniiLre0=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlISRStL5twyvls3a2RIisfQQsVHaLlayj4F2zjAgJTjWZ2tbPjR0pact0Pp7Syura+Ud6sbG3v7O5V9w86NoyNwLYIVWh6PlhUUmObJCnsRQYh8BV2/dl15ncf0FgZ6juaRzgMYKrlRAqgVOoO/FgppFG15tbdHPwv8QpSYwVao+rnYByKOEBNQoG1fc+NaJiAISkULiqD2GIEYgZT7KdUQ4B2mORxF/wktkAhj9BwqXgu4s+NBAJr54GfTgZA93bZy8T/vH5Mk4thInUUE2qRHSKpMD9khZFpD8jH0iARZMmRS80FGCBCIzkIkYpxWkwl7cNb/v4v6ZzVvUb98rZRa14VzZTZETtmp8xj56zJbliLtZlgM/bIntizkzgvzqvz9j1acoqdQ/YLzvsXNyeUNQ==</latexit>

�(p, I)

<latexit sha1_base64="DNzAIFQp5WkqoEAnSEx2zKww+kg=">AAAB/XicdVDLSgNBEJz1bXxFPXoZDEIECTtBNLmJXvSmYDSQhNA7aePgzO4y0ytIEL/Cq568iVe/xYP/4myMoKJ1Kqq66eqKUq0cheFbMDY+MTk1PTNbmJtfWFwqLq+cuSSzEhsy0YltRuBQqxgbpEhjM7UIJtJ4Hl0d5P75NVqnkviUblLsGOjH6kJJIC+12n0wBsrp1tFmt1gKK2EYCiF4TsTuTuhJvV6rihoXueVRYiMcd4vv7V4iM4MxSQ3OtUSYUmcAlpTUeFtoZw5TkFfQx5anMRh0ncEw8i3fyBxQwlO0XGk+FPH7xgCMczcm8pMG6NL99nLxL6+V0UWtM1BxmhHGMj9ESuPwkJNW+S6Q95RFIsiTI1cxl2CBCK3iIKUXM19Owffx9TT/n5xVK2K7Uj/ZLu3tj5qZYWtsnZWZYLtsjx2yY9ZgkiXsnj2wx+AueAqeg5fP0bFgtLPKfiB4/QA6O5VE</latexit>

p
�(p,I)����! I

<latexit sha1_base64="wUVSH7QmlTXwIRfpEgcZdsPqpvg=">AAACEHicbVDLSgNBEJz1GeMr6lEPg0FQkLArAfUW9GJuCkaFJITeSScOzuwOM71qWHLxE/wKr3ryJl79Aw/+i5uYg686FVXddFeFRklHvv/ujY1PTE5N52bys3PzC4uFpeUzFydWYE3EKrYXIThUMsIaSVJ4YSyCDhWeh1eHA//8Gq2TcXRKPYNNDd1IdqQAyqRWYc00bq3sXhJYG9+kjS5oDZtmu7rV59VWoeiX/CH4XxKMSJGNcNwqfDTasUg0RiQUOFcPfEPNFCxJobCfbyQODYgr6GI9oxFodM10mKLPNxIHFHODlkvFhyJ+30hBO9fTYTapgS7db28g/ufVE+rsNVMZmYQwEoNDJBUODzlhZVYP8ra0SASDz5HLiAuwQIRWchAiE5Osr3zWR/A7/V9ytlMKyqX9k3KxcjBqJsdW2TrbZAHbZRV2xI5ZjQl2xx7YI3vy7r1n78V7/Rod80Y7K+wHvLdPME2c1w==</latexit>

Bisimulation revisited
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↵ p q = {µ | p µ�! q}

<latexit sha1_base64="6+xGQMOQiaElYE0LFWlrU2CrIDc=">AAACH3icbVDLSgNBEJz1bXxFPXoZDIIghF0JqAch6MWjgkmEbAi9Y5sMzu5OZnp9sCb/4Cf4FV715E28evBf3I05+KpTUdVNd1WglbTkuu/O2PjE5NT0zGxhbn5hcam4vFK3cWIE1kSsYnMWgEUlI6yRJIVn2iCEgcJGcHmY+40rNFbG0SndamyF0InkhRRAmdQubvmgdBcGetDj+9xP/TAZ3A20f2Nkp0tgTHyda33e8/vtYs ktu0Pwv8QbkRIb4bhd/PDPY5GEGJFQYG3TczW1UjAkhcJ+wU8sahCX0MFmRiMI0bbSYag+30gsUMw1Gi4VH4r4fSOF0NrbMMgmQ6Cu/e3l4n9eM6GL3VYqI50QRiI/RFLh8JAVRmZtIT+XBokg/xy5jLgAA0RoJAchMjHJ6itkfXi/0/8l9e2yVynvnVRK1YNRMzNsja2zTeaxHVZlR+yY1Zhg9+yRPbFn58F5cV6dt6/RMWe0s8p+wHn/BAOppGA=</latexit>

�(p, I) =
[

q2I

↵ p q

<latexit sha1_base64="2OdYPaOZJ+L9erObozBMTrpuhSY=">AAACHHicbVDLSgNBEJz1bXxFPXoZDEIECbsiqAch6EVvCiYRsiH0jm0cnNkdZ3qFsMRP8BP8Cq968iZeBQ/+i5uYg686FVXddFdFRklHvv/ujYyOjU9MTk0XZmbn5heKi0t1l6RWYE0kKrFnEThUMsYaSVJ4ZiyCjhQ2oquDvt+4QetkEp9S12BLQyeWF1IA5VK7WA47oDWUzcbROt/jYSQ7IjXt7DqUMT/qhaDMJdya2+t2seRX/AH4XxIMSYkNcdwufoTniUg1xiQUONcMfEOtDCxJobBXCFOHBsQVdLCZ0xg0ulY2SNTja6kDSrhBy6XiAxG/b2SgnevqKJ/UQJfut9cX//OaKV3stDIZm5QwFv1DJBUODjlhZV4V8nNpkQj6nyPPaxBggQit5CBELqZ5d4W8j+B3+r+kvlkJtiq7J1ul6v6wmSm2wlZZmQVsm1XZITtmNSbYHXtgj+zJu/eevRfv9Wt0xBvuLLMf8N4+Aae1oVc=</latexit>

take the equivalence ⌘R induced by a relation R

<latexit sha1_base64="j547CFmYOsWIXy+ELGNKIfsbT+0=">AAACSHicbVA9TxtBEN0zSSDOBw6UNCPsSKmsOxSJpEPQUBKEAclnWXPrMay895HdWSTrdH8sP4F/QIFEC1U6RMfexYoCZKq3773ZmXlJoZXlMLwKWkuvXr9ZXnnbfvf+w8fVzqe1Y5s7I2kgc52b0wQtaZXRgBVrOi0MYZpoOklme7V+ckHGqjw74nlBoxTPMjVVEtlT485RGdspMM4I+JyAfjp1gZoySdCLm9e4jFPk82RaHl ZVD1Q2cZImkMwBwZBu/vHev55eBeNON+yHTcFLEC1AVyzqYNy5jie5dCllLDVaO4zCgkclGlZSU9WOnaUC5QzPaOhhhinZUdlcX8FnZ5FzKMiA0tCQ9G9Hiam18zTxznpJ+1yryf9pQ8fTb6NSZYVjH0g9iJWmZpCVRvlYCSbKEDPWm5PPBiQaZCajAKX0pPP5tH0e0fPrX4LjrX70tf/9x1Z3Z3eRzIrYEJvii4jEttgR++JADIQUv8SNuBV3wWXwO7gPHv5YW8GiZ108qVbrEcHzsns=</latexit>

(if R is a bisimulation, then ⌘R is a bisimulation)

<latexit sha1_base64="jDfvjwADnB/CxEaQErXUZfxA5nk=">AAACTHicbVBNSxxBEO1ZEz/WfKx6zKXJKijIMiOCehO9eDQhqwu7y1LT1mhhT8+ku1qQYf+aP8G7B29e9eRNBGcmC0nUd3q894qqenGuyXEY3gSNqQ8fp2dm55rznz5/+dpaWDxymbcKuyrTme3F4FCTwS4Ta+zlFiGNNR7H5/uVf3yB1lFmfvFljsMUTg0lpIBLadTqFQOXyFVK5PIgBT6Lk+LneFmSkyBjcpR6XSfXJZ+hKU P429PFqPgbfi+9NpajVjvshDXkWxJNSFtMcDhq3Q5OMuVTNKw0ONePwpyHBVgmpXHcHHiHOahzOMV+SQ2k6IZF3cBYrngHnMkcrSQtaxH/nSggde4yjctkdbh77VXie17fc7I9LMjkntGoahGTxnqRU5bKalGekEVmqC5HSUYqsMCMliQoVYq+7KRZ9hG9/v4tOdroRJudnR8b7d29STOz4pv4LlZFJLbErjgQh6IrlLgSd+JePATXwWPwFDz/iTaCycyS+A+N6RfHNrNq</latexit>

take the set of equivalence classes induced by ⌘R: S|⌘R

<latexit sha1_base64="x0AUkzcTzwbTE7gas7tGni78iek=">AAACW3icbZDPbtNAEMY3LtCSFgggTr2MmiBxiuwKicKpoheOpSVtpTiyxptxusr6D7uzlSLjR+QBOPQpegWJtZsDtJ3Tp++b0cz80kory2H4qxdsPHr8ZHPraX9759nzF4OXr85s6YykiSx1aS5StKRVQRNWrOmiMoR5quk8XR61+fkVGavK4huvKprluChUpiSyt5LBoo5tBoxLAr4ksMRQZkDfnbpCTYUkkBqtJQuqmDtJc0 hXMIq7hqSOc+TLNKtPmmb0CUanSf3jgagZNZAMhuE47Arui2gthmJdx8ngOp6X0uVUcHfBNAorntVoWElNTT92liqUS1zQ1MsCc7KzugPSwFtnkUuoyIDS0Jn070SNubWrPPWd7Zn2btaaD2VTx9nBrFZF5djDaRex0tQtstIoT5pgrgwxY3s5eWog0SAzGQUopTedR9/3PKK7398XZ/vj6P3449f94eHnNZktsSv2xDsRiQ/iUHwRx2IipPgpbsRv8ad3HWwE/WDntjXorWdei/8qePMXpHW36Q==</latexit>

if p
µ�! p0 for some µ, p0

<latexit sha1_base64="so98MMbZv1fSZdzSM9UoPIQTLW8=">AAACJnicbZC/bhNBEMb3EiDGIcSBkmaFHUERWXdWpJDOgobSSPiP5LOsufWcvcru7Wp3LsE6+T14BJ4iLVR0UUSBxKOwNi4gYapPv29GM/NlVklPcfwj2tl98PDRXu1xff/JwdPDxtGzgTelE9gXRhk3ysCjkgX2SZLCkXUIOlM4zC7erf3hJTovTfGRlhYnGuaFzKUACmja6FSpz7nMecumn5ycLwicM1dVqsuVfdXiuXHcG4 28FchJICs+bTTjdrwpfl8kW9Fk2+pNGz/TmRGlxoKEAu/HSWxpUoEjKRSu6mnp0YK4gDmOgyxAo59Um99W/Lj0QIZbdFwqvoH490QF2vulzkKnBlr4u94a/s8bl5S/mVSysCVhIdaLSCrcLPLCyRAa8pl0SATry5HLggtwQIROchAiwDKkWA95JHe/vy8GnXZy2j7/0Gl2326TqbEX7CV7zRJ2xrrsPeuxPhPsM7tmX9m36Ev0PbqJbv+07kTbmefsn4p+/Qap9aTQ</latexit>

then q
µ�! q0 for some q0 with p0 ⌘R q0

<latexit sha1_base64="q7F0xfxqqgmLfb1FjnS6FFVbvDs="></latexit>

(and vice versa)

<latexit sha1_base64="9LtH4493WCQhyNNSjyhzbX2FTW0=">AAACC3icbVA9TwJBEN3zE/ELtbCw2UhMsCF3xETtiDaWmIiQACFzy4Ab9vYuu3Mk5MJP8FfYamVnbP0RFv4X75BCwVe9vPcmM2/8SElLrvvpLC2vrK6t5zbym1vbO7uFvf17G8ZGYF2EKjRNHywqqbFOkhQ2I4MQ+Aob/vA68xsjNFaG+o7GEXYCGGjZlwIolbqFw6Rt+7wEusdHUiDPsnA64d1C0S27U/BF4s1Ikc1Q6xa+2r 1QxAFqEgqsbXluRJ0EDEmhcJJvxxYjEEMYYCulGgK0nWRaYMJPYgsU8ggNl4pPRfw9kUBg7Tjw02QA9GDnvUz8z2vF1L/oJFJHMaEW2SKSCqeLrDAybYu8Jw0SQXY5cqm5AANEaCQHIVIxTl+VT//hzbdfJPeVsndWvrytFKtXs8/k2BE7ZiXmsXNWZTesxupMsAl7Ys/sxXl0Xp035/0nuuTMZg7YHzgf3z5Wmhk=</latexit>

now consider the function � : }(S ⇥ S) ! }(S ⇥ S)

<latexit sha1_base64="Q0soBMOsAYWbT1fAGpNmfwlRrNE=">AAACO3icbVC7TiNBEJzlcQeGOwyEJCMMEpdYuwiJOyIEAYRGYEDyWtbsuI1bnp1ZzfQeQit/Ep/AVxAhQUSGSMmZNQ54dVSqqlZ1V5IpdBSGd8HE5NT0j58zs5W5+V+/F6qLS6fO5FZCUxpl7HkiHCjU0CQkBeeZBZEmCs6SwX6pn/0H69DoE7rKoJ2KC409lII81akeFLHrcW0uuTTaYRcspz7wXq5laeBrcaOPO/FltnEcE6 bg+PGfmMxHYm3IO9VaWA9Hw7+CaAxqbDyNTvUh7hqZp6BJKuFcKwozahfCEkoFw0qcO8iEHIgLaHmohY9qF6OHh3w9d4IMz/y1qPiIhPcbhUidu0oT70wF9d1nrSS/01o59f62C9RZTqBlGUSoYBTkpEXfJPAuWiAS5eXAUXMprCACi1xI6cncV1vxfUSfv/8KTjfr0Vb939FmbXdv3MwMW2GrbINFbJvtskPWYE0m2TW7ZffsIbgJHoOn4PnNOhGMd5bZhwleXgFJ5a0t</latexit>

p �(R) q , 8I 2 S|⌘R
. �(p, I) = �(q, I)

<latexit sha1_base64="J8uhW1ESoj+0uJnhzEPt2f4vvFg="></latexit>

by the above argument, a bisimulation is such if R ✓ �(R)

<latexit sha1_base64="64s8iv6BWh6kHU+jHtp4uY9/83w="></latexit>

' ,
[

R✓�(R)

R

<latexit sha1_base64="xblbf1GNhlKo60Ni3PGPt+/vbYc=">AAACQHicbVA9bxNBEN0zIR8GEgMlzQorkmmsO2Qp0EXQUFAYFCeRfJY1txlfRt7bO+/ORopO/lP8hPyKUFAkFR2ipcqdYynEyavevDejmXlJoclxGP4MGk/Wnq5vbG41nz1/sb3Tevnq0OXeKhyoXOf2OAGHmgwOmFjjcWERskTjUTL9XPtHZ2gd5eaAzwscZZAampACrqRx62vsKMNZLGO2BCbVOJNxQqnyxbiMM+DTZFJ+n8 fOJw65Nvun1Lkz3s3lXTFutcNuuIB8SKIlaYsl+uPWr/gkVz5Dw0qDc8MoLHhUgmVSGufN2DssQE0hxWFFDWToRuXi67nc9Q44lwVaSVouRPx/ooTMufMsqTrrC92qV4uPeUPPkw+jkkzhGY2qFzFpXCxyylIVJ8oTssgM9eUoyUgFFpjRkgSlKtFX+TarPKLV7x+Sw/fdqNf9+K3X3v+0TGZTvBFvRUdEYk/siy+iLwZCiR/iUlyJ6+Ai+B38Cf7etjaC5cxrcQ/BvxuUILG5</latexit>

is the largest bisimulation

<latexit sha1_base64="aiuns+TIJV2PnvNgJN/0xAdNd1s=">AAACFXicbVC7SgNREL3r2/iKWtpcDYJV2BVB7UQbSwWjQhLC7HUSB+8+uDMrhCW1n+BX2GplJ7bWFv6LmzWFr1MdzjnDzJwwtcTi++/e2PjE5NT0zGxlbn5hcam6vHLOSeYMNkxiE3cZAqOlGBtCYvEydQhRaPEivDka+he36JiS+Ez6KbYj6MXUJQNSSJ3qet7iribWco3agushiw6JKcpsGRl0qjW/7pfQf0kwIjU1wkmn+tG6SkwWYSzGAnMz8FNp5+CEjMVBpZUxpmBuoIfNgsYQIbfz8pWB3swYJNEpOk1WlyJ+n8ghYu5HYZGMQK75tzcU//OamXT32jnFaSYYm+EiIYvlIjaOio5QX5FDERhejppibcCBCDrSYEwhZkUjlaKP4Pf3f8n5dj3Yqe+fbtcODkfNzKg1taG2VKB21YE6VieqoYy6Uw/qUT15996z9+K9fkXHvNHMqvoB7+0To8OfUA==</latexit>

take J 2 S|⌘R
and p, q 2 J (i.e., p ⌘R q)

<latexit sha1_base64="vD6VjYk69P4C9mR/yfkt/va/t9w=">AAACT3icbZC9T9xAEMXXR0jgyMcFSppVzpFAQpaNIiXpEDQRFSQ5QDqfrPHeHFndeu3bHSMhx38cfwJlCmpaqOgQ65OL8DHV03tvNbO/tFDSUhj+8zoLrxZfv1la7q68fff+Q+/j6pHNSyNwIHKVm5MULCqpcUCSFJ4UBiFLFR6n070mPz5DY2Wuf9N5gaMMTrWcSAHkrKQ3rGI74QRT5P5+LDX/lVR/Y5yV8iyp4gzoTzqpft Z17XPQY+4XW7Omte/zDRlgsOWcF9p85m/WPOn1wyCcD38uolb0WTsHSe8qHueizFCTUGDtMAoLGlVgSAqFdTcuLRYgpnCKQyc1ZGhH1RxCzT+XFijnBRouFZ+b+P+LCjJrz7PUNZtD7dOsMV/KhiVNvo0qqYuSUItmEUmF80VWGOnoIh9Lg0TQXI7c8RFggAiN5CCEM0uHu+t4RE9//1wcbQfRl+D74XZ/Z7cls8TW2Se2wSL2le2wH+yADZhgF+ya3bBb79K78+47bbXjtWKNPZrO8gNzarKG</latexit>

(i.e. 9I 2 S|⌘R
. p0, q0 2 I)

<latexit sha1_base64="UzQsWWifoiqiPrUldsQPkweBrIc="></latexit>

Bisimulation revisited
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↵ p q = {µ | p µ�! q}

<latexit sha1_base64="6+xGQMOQiaElYE0LFWlrU2CrIDc=">AAACH3icbVDLSgNBEJz1bXxFPXoZDIIghF0JqAch6MWjgkmEbAi9Y5sMzu5OZnp9sCb/4Cf4FV715E28evBf3I05+KpTUdVNd1WglbTkuu/O2PjE5NT0zGxhbn5hcam4vFK3cWIE1kSsYnMWgEUlI6yRJIVn2iCEgcJGcHmY+40rNFbG0SndamyF0InkhRRAmdQubvmgdBcGetDj+9xP/TAZ3A20f2Nkp0tgTHyda33e8/vtYsktu0Pwv8QbkRIb4bhd/PDPY5GEGJFQYG3TczW1UjAkhcJ+wU8sahCX0MFmRiMI0bbSYag+30gsUMw1Gi4VH4r4fSOF0NrbMMgmQ6Cu/e3l4n9eM6GL3VYqI50QRiI/RFLh8JAVRmZtIT+XBokg/xy5jLgAA0RoJAchMjHJ6itkfXi/0/8l9e2yVynvnVRK1YNRMzNsja2zTeaxHVZlR+yY1Zhg9+yRPbFn58F5cV6dt6/RMWe0s8p+wHn/BAOppGA=</latexit>

�(p, I) =
[

q2I

↵ p q

<latexit sha1_base64="2OdYPaOZJ+L9erObozBMTrpuhSY=">AAACHHicbVDLSgNBEJz1bXxFPXoZDEIECbsiqAch6EVvCiYRsiH0jm0cnNkdZ3qFsMRP8BP8Cq968iZeBQ/+i5uYg686FVXddFdFRklHvv/ujYyOjU9MTk0XZmbn5heKi0t1l6RWYE0kKrFnEThUMsYaSVJ4ZiyCjhQ2oquDvt+4QetkEp9S12BLQyeWF1IA5VK7WA47oDWUzcbROt/jYSQ7IjXt7DqUMT/qhaDMJdya2+t2seRX/AH4XxIMSYkNcdwufoTniUg1xiQUONcMfEOtDCxJobBXCFOHBsQVdLCZ0xg0ulY2SNTja6kDSrhBy6XiAxG/b2SgnevqKJ/UQJfut9cX//OaKV3stDIZm5QwFv1DJBUODjlhZV4V8nNpkQj6nyPPaxBggQit5CBELqZ5d4W8j+B3+r+kvlkJtiq7J1ul6v6wmSm2wlZZmQVsm1XZITtmNSbYHXtgj+zJu/eevRfv9Wt0xBvuLLMf8N4+Aae1oVc=</latexit>

p �(R) q , 8I 2 S|⌘R
. �(p, I) = �(q, I)

<latexit sha1_base64="J8uhW1ESoj+0uJnhzEPt2f4vvFg="></latexit>

' ,
[

R✓�(R)

R

<latexit sha1_base64="xblbf1GNhlKo60Ni3PGPt+/vbYc="></latexit>

↵ : S ! S ! }(L)

<latexit sha1_base64="DcsrySbk/Tu88xOLxrLZN5mM58A=">AAACDHicbVC7SgNBFJ2NrxhfURvBZjAI2oRdCfiogjYWFhFNFLIh3B1vkiGzu8PMXSWE+Al+ha1WdmLrP1j4L24eha9TDIdz7uXMPYFW0pLrfjiZqemZ2bnsfG5hcWl5Jb+6VrNxYgRWRaxicx2ARSUjrJIkhdfaIISBwqugezL0r27RWBlHl9TT2AihHcmWFECp1Mxv+KB0B474hU/x+PHv9M7ZbjNfcIvuCPwv8SakwCaoNPOf/k0skhAjEgqsrXuupkYfDEmhcJDzE4saRBfaWE9pBCHaRn90wYBvJxbSaI2GS8VHIn7f6ENobS8M0skQqGN/e0PxP6+eUOug0ZeRTggjMQwiqXAUZIWRaTXIb6RBIhj+HLmMuAADRGgkByFSMUm7yqV9eL+v/0tqe0WvVDw8LxXKx5NmsmyTbbEd5rF9VmanrMKqTLB79sie2LPz4Lw4r87beDTjTHbW2Q847192U5os</latexit>

� : S ⇥ }(S) ! }(L)

<latexit sha1_base64="kNYMZWXylmJqVvdz4+GB8SoFZ3c=">AAACFHicbVC7TsNAEDzzDOEVoKQ5ESFBE9koEo8qgoaCAgQBpDiK1pdNOHFnW3drUBSl5RP4Clqo6BAtPQX/wsWk4DXVaGZXsztRqqQl33/3xsYnJqemCzPF2bn5hcXS0vK5TTIjsC4SlZjLCCwqGWOdJCm8TA2CjhReRNcHQ//iBo2VSXxGvRSbGrqx7EgB5KRWiYdd0Br2+GlIUqPl4W26cboZUpKzo81WqexX/Bz8LwlGpMxGOG6VPsJ2IjKNMQkF1jYCP6VmHwxJoXBQDDOLKYhr6GLD0RhcarOffzLg65kFF52i4VLxXMTvG33Q1vZ05CY10JX97Q3F/7xGRp2dZl/GaUYYi2EQSYV5kBVGuoqQt6VBIhhejlzGXIABIjSSgxBOzFxnRddH8Pv7v+R8qxJUK7sn1XJtf9RMga2yNbbBArbNauyQHbM6E+yOPbBH9uTde8/ei/f6NTrmjXZW2A94b59RbJ1M</latexit>

� : }(S ⇥ S) ! }(S ⇥ S)

<latexit sha1_base64="tbp0eBB4noLlqIHiO7/Tkwi9gkw=">AAACGHicbVC7TgJBFJ3FF+ILtbSZiCbYkF1D4qMi2lhikEfCbsjscIEJs4/M3NUQwg/4CX6FrVZ2xtbOwn9xd6UQ8FQn59ybc+9xQyk0muaXkVlaXlldy67nNja3tnfyu3sNHUSKQ50HMlAtl2mQwoc6CpTQChUwz5XQdIfXid+8B6VF4N/hKATHY31f9ARnGEud/JFdHYhL+yEs1mwUHmhaO7ExmBU6+YJZMlPQRWJNSYFMUe3kv+1uwCMPfOSSad22zBCdMVMouIRJzo40hIwPWR/aMfVZnOOM028m9DjSDAMagqJC0lSEvxtj5mk98tx40mM40PNeIv7ntSPsnTtj4YcRgs+TIBQS0iDNlYhrAtoVChBZcjlQ4VPOFEMEJSjjPBajuLdc3Ic1//0iaZyWrHLp4rZcqFxNm8mSA3JIisQiZ6RCbkiV1Aknj+SZvJBX48l4M96Nj9/RjDHd2SczMD5/APWOn0o=</latexit>

bisimilarity

<latexit sha1_base64="G+dkb6FSd6Bu/EE/TBvb3sODq0E=">AAACBnicbVC7TgJREL2LL8QXamlzIzGxIrvERO2MNpaYyCMBQmYvA064+8i9s0ayofcrbLWyM7b+hoX/4oIUCp7q5JyZzJnjx5osu+6nk1taXlldy68XNja3tneKu3t1GyVGYU1FOjJNHyxqCrHGxBqbsUEIfI0Nf3g18Rv3aCxF4S2PYuwEMAipTwo4k7rFvbRt+9InSwFpMMSjcbdYcsvuFHKReDNSEjNUu8Wvdi9SSYAhKw3Wtjw35k4KhklpHBfaicUY1BAG2MpoCAHaTjrNPpZHiQWOZIxGkpZTEX9vpBBYOwr8bDIAvrPz3kT8z2sl3D/rpBTGCWOoJoeYNE4PWWUoKwVljwwywyQ5SgqlAgPMaEiCUpmYZC0Vsj68+e8XSb1S9k7K5zeV0sXlrJm8OBCH4lh44lRciGtRFTWhxIN4Es/ixXl0Xp035/1nNOfMdvbFHzgf33c4mU0=</latexit>

R ✓ �(R)

<latexit sha1_base64="/X8KsvhLyj0aM/03Y1C9oVupawc=">AAACGHicbVC7TsNAEDyHVwivACXNiYAUmshGkYAugoYyIPKQYis6XzbJKecHd2ukyMoP8Al8BS1UdIiWjoJ/wTaRgISpRjO72tlxQyk0muaHkVtYXFpeya8W1tY3NreK2ztNHUSKQ4MHMlBtl2mQwocGCpTQDhUwz5XQckcXqd+6A6VF4N/gOATHYwNf9AVnmEjd4oHtMRy6/fh6YuvI1YBwS+36UJR/jKNusWRWzAx0nlhTUiJT1LvFT7sX8MgDH7lkWncsM0QnZgoFlzAp2JGGkPERG0AnoT7zQDtx9s2EHkaaYUBDUFRImonweyNmntZjz00m04h61kvF/7xOhP1TJxZ+GCH4PD2EQkJ2SHMlkpqA9oQCRJYmByp8ypliiKAEZZwnYpT0Vkj6sGa/nyfN44pVrZxdVUu182kzebJH9kmZWOSE1MglqZMG4eSePJIn8mw8GC/Gq/H2PZozpju75A+M9y8A9qCK</latexit>

bisimulation

<latexit sha1_base64="wv9uVyM8NMHcO0ewl3kJWYZXZaA=">AAACBnicbVC7TsNAEDyHVwgvE0qaExESVWRHSEAXQUMZJPKQEis6XzbhlPNDd3uIyErPV9BCRYdo+Q0K/gXbuICEqUYzu9rZ8WMpNDrOp1VaWV1b3yhvVra2d3b37P1qR0dGcWjzSEaq5zMNUoTQRoESerECFvgSuv70KvO796C0iMJbnMXgBWwSirHgDFNpaFeTgR5TX2gRGJlr86Fdc+pODrpM3ILUSIHW0P4ajCJuAgiRS6Z133Vi9BKmUHAJ88rAaIgZn7IJ9FMasgC0l+TZ5/TYaIYRjUFRIWkuwu+NhAVazwI/nQwY3ulFLxP/8/oGx+deIsLYIIQ8O4RCQn5IcyXSUoCOhAJEliUHKkLKmWKIoARlnKeiSRuppH24i98vk06j7p7WL24ateZl0UyZHJIjckJcckaa5Jq0SJtw8kCeyDN5sR6tV+vNev8ZLVnFzgH5A+vjG3RhmUs=</latexit>

Bisimulation revisited
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Principles for software composition 2020/21
06 - Erlang and CCS

[Ex. 1]Write a server in erlang to convert temperatures from Celsius degrees
to Fahrenheit degrees and vice versa, using the formula F = 1.8C +32. The
server receives requests of the form (Pid , cs, C) or (Pid , ft, F ) and replies
to Pid by sending messages in analogous format. The server can be stopped
by sending the message stop. All the other messages are ignored. Spawn
a copy of the server, send it some temperatures to convert, check out the
results and stop the server.

[Ex. 2] Write an erlang function copy that receives an integer n and if n is
positive it prints n copies of n (one per line). Write an erlang function that
receives a list of integers and spawn an instance of copy for each integer in
the list.

[Ex. 3] Write an erlang function view that displays the content of the
mailbox but makes all messages remain available in the mailbox afterwards.

[Ex. 4] Define a CCS process Bn
k that represents an in/out bu↵er with

capacity n of which k positions are taken. Show that Bn
0 is strongly bisimilar

to n copies of B1
0 that run in parallel.

[Ex. 5] Write a guarded CCS process whose LTS has infinitely many states
without using parallel composition.

[Ex. 6] Prove that CCS strong bisimilarity is a congruence w.r.t. restriction,
i.e., that for all p, q,↵:

p ' q ) p\↵ ' q\↵

[Ex. 7] Prove that the CCS agents

p
def
= ↵.(↵.�.nil+ ↵.(�.nil+ �.nil)) and q

def
= ↵.(↵.�.nil+ ↵.�.nil)

are not strong bisimilar.

[Ex. 8] Let us consider the guarded CCS processes

p
def
= rec x.(↵.x+ �.x) q

def
= rec y.(↵.nil+ �.y) r

def
= rec z.(�.nil+ �.z)

1. Draw the LTSs of the processes p, q, r and s
def
= (p|q|r)\↵\�\�.

2. Show that s is strong bisimilar to the process t
def
= rec w.(⌧.w+⌧.⌧.nil).

[Ex. 9] Prove that the following property is valid for any agent p, where ⇡
is the weak bisimilarity:

p+ ⌧.p ⇡ ⌧.p

Infinite LTS
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Infinite LTS
P , rec x. ↵.(x|�.nil)

<latexit sha1_base64="D8qgxMtxi8vcx5k1nzneiMfcT6g="></latexit>

P
↵✏✏

P |�
↵✏✏

� // · · ·

(P |�)|�
↵✏✏

� // · · ·

((P |�)|�)|�
↵
✏✏

� // · · ·

· · ·

<latexit sha1_base64="1i+5LVu5+EM40VHah3tPKuNi7LQ="></latexit>

using par P , ↵.(P |�)

<latexit sha1_base64="MODBWBAJZL13oaGILMvShznsdYQ=">AAACJHicbVA7TsNAFFzzDeEXoIRiRYQETWSjSEAXQUMZJBKQYit6Xh5hxXptdp8RkUnDYRAtnIMOUdBwB26AE1KQwFSjmfedMFHSkut+OBOTU9Mzs4W54vzC4tJyaWW1aePUCGyIWMXmPASLSmpskCSF54lBiEKFZ+H1Ud8/u0VjZaxPqZtgEEFHy0spgHKpXdqo+2Qk6I7CG+6DSq6gsl2/90Mk2GmXym7FHYD/Jd6QlNkQ9Xbpy7+IRRqhJqHA2pbnJhRkYEgKhb2in1pMQFxDB1s51RChDbLBFz2+lVqgmCdouFR8IOLvjgwia7tRmFdGQFd23OuL/3mtlC73g0zqJCXUor+IpMLBIiuMzONBfiENEkH/cuRScwEGiNBIDkLkYprnNTIUlAqyu24vz8gbT+Qvae5WvGrl4KRarh0O0yqwdbbJtpnH9liNHbM6azDBHtgTe2YvzqPz6rw57z+lE86wZ42NwPn8BhK7pVM=</latexit>
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P , rec x. (↵.x)\�

<latexit sha1_base64="sT52WxU05V0VjFyMYB10KGmhriA="></latexit>

P
↵✏✏

P\�
↵✏✏

P\�\�
↵✏✏

P\�\�\�
↵
✏✏

· · ·

<latexit sha1_base64="3JuiMdMjRRAZF7KSJXa6+UGte88="></latexit>

all states are bisimilar

P , (↵.P )\�

<latexit sha1_base64="W350tA5mvccnEasDkVyPzP9kwDk=">AAACLXicbVDLSgNBEJyN73fUo5fBIOgl7Iqg3kQvHiMYFbJL6J10kiGzs+tMrxiWfIEfI171OzwI4tWzf+Ak5uCrTkVVd9dMxZmSlnz/xStNTE5Nz8zOzS8sLi2vlFfXLmyaG4F1karUXMVgUUmNdZKk8CozCEms8DLunQz9yxs0Vqb6nPoZRgl0tGxLAeSkZnmrFpKRoDsKr/l2CCrrQrW2E8YgelaB7YYxEjTLFb/qj8D/kmBMKmyMWrP8EbZSkSeoSbgrthH4GUUFGJJC4WA+zC1mLgI62HBUQ4I2KkbfGfCt3AKlPEPDpeIjEb9vFJBY209iN5kAde1vbyj+5zVyah9EhdRZTqjFMIikwlGQFUa6npC3pEEiGL4cudRcgAEiNJKDEE7MXXE/joJSUXHbH7iOgt+N/CUXu9Vgr3p4tlc5Oh63Ncs22CbbZgHbZ0fslNVYnQl2xx7YI3vy7r1n79V7+xoteeOddfYD3vsnl/OpOQ==</latexit>

Infinite LTS
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�(↵i) = ↵i+1

<latexit sha1_base64="ln5Nf7ta320GJEP7Pk52S+KtY4A=">AAACJXicbVBNa9RQFH0Zq47VatRlER4OwkhhSMqAdSEMunE5gtMWJmG4eb3tXOYlebx3Ix3CrPwx4tb+ju5KwVV/g//AJM2infasDufcz5MYTY6D4K/XebDx8NHj7pPNp8+2nr/wX77ad3lhFU5UrnN7mIBDTRlOmFjjobEIaaLxIFl8qf2DH2gd5dl3XhqMUzjJ6JgUcCXN/DeRmVM/Am3mMKP38pNseUk74Wrm94JB0EDeJWFLeqLFeOb/i45yVaSYsdLg3DQMDMclWCalcbUZFQ4NqAWc4LSiGaTo4rJ5YyXfFQ44lwatJC0bEW92lJA6t0yTqjIFnrt1rxbv86YFH+/FJWWmYMxUvYhJY7PIKUtVPiiPyCIz1JejpEwqsMCMliQoVYlFFditoaB1XJ4u64zC9UTukv3dQTgcfPw27I0+t2l1xbZ4K/oiFB/ESHwVYzERSvwUv8Ufceb98s69C+/yurTjtT2vxS14V/8B+0KlOA==</latexit>

P
↵1✏✏

P [�]
↵2✏✏

P [�][�]
↵3✏✏

P [�][�][�]
↵4
✏✏

· · ·

<latexit sha1_base64="06UPPg/FaFYKlHYgSYrB7W/Ugvc="></latexit>

P , rec x. ↵1.(x[�])

<latexit sha1_base64="w0BQyQRyza7OgU6ZDfjN7sPn7xk="></latexit>

Infinite LTS
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Principles for software composition 2020/21
06 - Erlang and CCS

[Ex. 1]Write a server in erlang to convert temperatures from Celsius degrees
to Fahrenheit degrees and vice versa, using the formula F = 1.8C +32. The
server receives requests of the form (Pid , cs, C) or (Pid , ft, F ) and replies
to Pid by sending messages in analogous format. The server can be stopped
by sending the message stop. All the other messages are ignored. Spawn
a copy of the server, send it some temperatures to convert, check out the
results and stop the server.

[Ex. 2] Write an erlang function copy that receives an integer n and if n is
positive it prints n copies of n (one per line). Write an erlang function that
receives a list of integers and spawn an instance of copy for each integer in
the list.

[Ex. 3] Write an erlang function view that displays the content of the
mailbox but makes all messages remain available in the mailbox afterwards.

[Ex. 4] Define a CCS process Bn
k that represents an in/out bu↵er with

capacity n of which k positions are taken. Show that Bn
0 is strongly bisimilar

to n copies of B1
0 that run in parallel.

[Ex. 5] Write a guarded CCS process whose LTS has infinitely many states
without using parallel composition.

[Ex. 6] Prove that CCS strong bisimilarity is a congruence w.r.t. restriction,
i.e., that for all p, q,↵:

p ' q ) p\↵ ' q\↵

[Ex. 7] Prove that the CCS agents

p
def
= ↵.(↵.�.nil+ ↵.(�.nil+ �.nil)) and q

def
= ↵.(↵.�.nil+ ↵.�.nil)

are not strong bisimilar.

[Ex. 8] Let us consider the guarded CCS processes

p
def
= rec x.(↵.x+ �.x) q

def
= rec y.(↵.nil+ �.y) r

def
= rec z.(�.nil+ �.z)

1. Draw the LTSs of the processes p, q, r and s
def
= (p|q|r)\↵\�\�.

2. Show that s is strong bisimilar to the process t
def
= rec w.(⌧.w+⌧.⌧.nil).

[Ex. 9] Prove that the following property is valid for any agent p, where ⇡
is the weak bisimilarity:

p+ ⌧.p ⇡ ⌧.p

n positions buffers
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n positions buffers
Bn

0 , in.Bn
1

<latexit sha1_base64="AIwJjLAp6bRqUI/axiln86di9iY=">AAACFnicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLQkMZJAJISYjWxyaccj6buzVSFKXnE/gKWqjoEC0tBf/CObjgtdVoZla7M2GipCXff/cKM7Nz8wvFxdLS8srqWnl948zGqRHYErGKzUUIFpXU2CJJCi8SgxCFCs/D4VGmn9+isTLWpzRKsBvBQMu+FECO6pW3Gz3/UvMOGQl6oPCGdyKga0ljqSfVRi+4dKaKX/Wnw/+CIAcVlk+zV/7oXMUijVCTUGBtO/AT6o7BkBQKJ6VOajEBMYQBth3UEKHtjqdZJnwntUAxT9BwqfiUxO8bY4isHUWhc2aP2t9aRv6ntVPqH3RdqiQl1CI7RFLh9JAVRrqSkF9Jg0SQfY5cai7AABEayUEIR6autZLrI/id/i8426sGterhSa1Sb+TNFNkW22a7LGD7rM6OWZO1mGB37IE9sifv3nv2XrzXL2vBy3c22Y/x3j4BVlefDg==</latexit>

Bn
k , in.Bn

k+1 + out .Bn
k�1 with 0 < k < n

<latexit sha1_base64="QxKFyAtnMYUEOjwvkyksBynUykI="></latexit>

Bn
n , out .Bn

n�1

<latexit sha1_base64="xVYqwwai3nJ6ovdlIBHlsyfCc10=">AAACJnicbVC7SgNBFJ31GeMramkzGAQbw64E1E5iYxnBqJCN4e54jYOzs+vMXUGW/Q8/wa+w1cpOxELwU5yNKXzd6nDOua8TpUpa8v03b2x8YnJqujJTnZ2bX1isLS0f2yQzAjsiUYk5jcCikho7JEnhaWoQ4kjhSXS1X+onN2isTPQR3abYi2Gg5YUUQI7q17ZafX2meUhGgh4ovOZh4vzluDyMgS4l5UlGRdFo9XO9GRRnrqnuN/xh8b8gGIE6G1W7X3sPzxORxahJKLC2G/gp9XIwJIXCohpmFlMQVzDAroMaYrS9fPhbwdczC5TwFA2Xig9J/N6RQ2ztbRw5Z3mu/a2V5H9aN6OLnV4udZoRalEuIqlwuMgKI10IyM+lQSIoL0cuNRdggAiN5CCEIzOXYtXlEfz+/i843moEzcbuYbO+1xolU2GrbI1tsIBtsz12wNqswwS7Yw/skT15996z9+K9flnHvFHPCvtR3scnteOmuA==</latexit>

we want to prove Bn
0 ' B1

0 | · · · |B1
0| {z }

n

<latexit sha1_base64="iLGQF/Lu7BTcWQi1bktlgQso29w=">AAACJHicbVC7TsNAEDzzJrwClDQnIiSqyEaRgA5BQwkSIZHiYK0vGzhxPpu7NRIy+Q0+ga+ghYoOUVDAt2CbFJAw1ezMrnZ3wkRJS6774UxMTk3PzM7NVxYWl5ZXqqtr5zZOjcCmiFVs2iFYVFJjkyQpbCcGIQoVtsLro8Jv3aKxMtZndJdgN4JLLftSAOVSUHUPA/dCc9/KCG+4n+oemtCAwKwwvHtf9GKy92UxCDI9CKo1t+6W4OPEG5IaG+IkqH76vVikEWoSCqzteG5C3QwMSaFwUPFTiwmIa7jETk41RGi7WfnZgG+lFijmCRouFS9F/D2RQWTtXRTmnRHQlR31CvE/r5NSf6+bSZ2khFoUi0gqLBdZYWQeGfKeNEgExeXIpeYCDBChkRyEyMU0z7CS5+GNfj9OznfqXqO+f9qoHRwOk5ljG2yTbTOP7bIDdsxOWJMJ9sCe2DN7cR6dV+fNef9pnXCGM+vsD5yvb1pVpNk=</latexit>

R , {(Bn
k , B

1
k1
| · · · |B1

kn
) | 8i. ki 2 {0, 1} ^

nX

i=1

ki = k}

<latexit sha1_base64="nJ9BzrQ3GiE5H+NvcMDYR5h+Sbk="></latexit>

we prove that R is a strong bisimulation

Bn
0 , in.Bn

1

<latexit sha1_base64="AIwJjLAp6bRqUI/axiln86di9iY=">AAACFnicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLQkMZJAJISYjWxyaccj6buzVSFKXnE/gKWqjoEC0tBf/CObjgtdVoZla7M2GipCXff/cKM7Nz8wvFxdLS8srqWnl948zGqRHYErGKzUUIFpXU2CJJCi8SgxCFCs/D4VGmn9+isTLWpzRKsBvBQMu+FECO6pW3Gz3/UvMOGQl6oPCGdyKga0ljqSfVRi+4dKaKX/Wnw/+CIAcVlk+zV/7oXMUijVCTUGBtO/AT6o7BkBQKJ6VOajEBMYQBth3UEKHtjqdZJnwntUAxT9BwqfiUxO8bY4isHUWhc2aP2t9aRv6ntVPqH3RdqiQl1CI7RFLh9JAVRrqSkF9Jg0SQfY5cai7AABEayUEIR6autZLrI/id/i8426sGterhSa1Sb+TNFNkW22a7LGD7rM6OWZO1mGB37IE9sifv3nv2XrzXL2vBy3c22Y/x3j4BVlefDg==</latexit>

Bn
k , in.Bn

k+1 + out .Bn
k�1 with 0 < k < n

<latexit sha1_base64="QxKFyAtnMYUEOjwvkyksBynUykI="></latexit>

Bn
n , out .Bn

n�1

<latexit sha1_base64="xVYqwwai3nJ6ovdlIBHlsyfCc10=">AAACJnicbVC7SgNBFJ31GeMramkzGAQbw64E1E5iYxnBqJCN4e54jYOzs+vMXUGW/Q8/wa+w1cpOxELwU5yNKXzd6nDOua8TpUpa8v03b2x8YnJqujJTnZ2bX1isLS0f2yQzAjsiUYk5jcCikho7JEnhaWoQ4kjhSXS1X+onN2isTPQR3abYi2Gg5YUUQI7q17ZafX2meUhGgh4ovOZh4vzluDyMgS4l5UlGRdFo9XO9GRRnrqnuN/xh8b8gGIE6G1W7X3sPzxORxahJKLC2G/gp9XIwJIXCohpmFlMQVzDAroMaYrS9fPhbwdczC5TwFA2Xig9J/N6RQ2ztbRw5Z3mu/a2V5H9aN6OLnV4udZoRalEuIqlwuMgKI10IyM+lQSIoL0cuNRdggAiN5CCEIzOXYtXlEfz+/i843moEzcbuYbO+1xolU2GrbI1tsIBtsz12wNqswwS7Yw/skT15996z9+K9flnHvFHPCvtR3scnteOmuA==</latexit>



4545

Bn
0 R B1

0 | · · · |B1
0

<latexit sha1_base64="da/31K1QJSFQu/AAw497Z1WBEpo=">AAACI3icbVC7TsNAEDzzDOEVoKQ5ESFRBRshAV0EDWVABJDiEK0vGzhxPpu7NVJk8hl8Al9BCxUdoqHgX7CNC15Tzc7sancniJW05Lrvztj4xOTUdGWmOjs3v7BYW1o+tVFiBLZFpCJzHoBFJTW2SZLC89gghIHCs+D6IPfPbtFYGekTGsbYDeFSy4EUQJnUq23u99wL7d/cJNDnfgh0FQzS41Ep5KZ354t+RPauKHq1uttwC/C/xCtJnZVo9Woffj8SSYiahAJrO54bUzcFQ1IoHFX9xGIM4housZNRDSHablo8NuLriQWKeIyGS8ULEb9PpBBaOwyDrDM/3f72cvE/r5PQYLebSh0nhFrki0gqLBZZYWSWGPK+NEgE+eXIpeYCDBChkRyEyMQki7Ca5eH9/v4vOd1qeNuNvaPtenO/TKbCVtka22Ae22FNdsharM0Eu2eP7Ik9Ow/Oi/PqvH21jjnlzAr7AefjEykGpCg=</latexit>

in
✏✏

Bn
1

<latexit sha1_base64="Q9VOU1/8Umd+TTvOHZquQiSo1zs="></latexit>

in
✏✏

B1
1 | · · · |B1

0

<latexit sha1_base64="2+OzRaTGOvmbaIj3PG05j3pbj0Q="></latexit>

R

<latexit sha1_base64="GIRBiDJhOPkIfggPJGxSavGLeiI=">AAACEHicbVA7TsNAFFyHf/gFKGlWREhUkY0iAR2ChhIQgYjEip6Xl7DKem3tPiMiK5dAtHAOOkTLDTgGN8A2LoAw1WjmfUYTxEpact0PpzI1PTM7N79QXVxaXlmtra1f2igxAlsiUpFpB2BRSY0tkqSwHRuEMFB4FQyPc//qDo2Vkb6gUYx+CAMt+1IAZdJ1NwS6Dfrp+bhXq7sNtwCfJF5J6qzEaa/22b2JRBKiJqHA2o7nxuSnYEgKheNqN7EYgxjCADsZ1RCi9dMi8ZhvJxYo4jEaLhUvRPy5kUJo7SgMssk8of3r5eJ/Xieh/r6fSh0nhFrkj0gqLB5ZYWRWBfIbaZAI8uTIpeYCDBChkRyEyMQk6+bXUVDKT+9HeUfe30YmyeVuw2s2Ds6a9cOjsq15tsm22A7z2B47ZCfslLWYYJo9sif27Dw4L86r8/Y9WnHKnQ32C877F3Utnk4=</latexit>

Bn
0 R B1

0 | · · · |B1
0

<latexit sha1_base64="da/31K1QJSFQu/AAw497Z1WBEpo=">AAACI3icbVC7TsNAEDzzDOEVoKQ5ESFRBRshAV0EDWVABJDiEK0vGzhxPpu7NVJk8hl8Al9BCxUdoqHgX7CNC15Tzc7sancniJW05Lrvztj4xOTUdGWmOjs3v7BYW1o+tVFiBLZFpCJzHoBFJTW2SZLC89gghIHCs+D6IPfPbtFYGekTGsbYDeFSy4EUQJnUq23u99wL7d/cJNDnfgh0FQzS41Ep5KZ354t+RPauKHq1uttwC/C/xCtJnZVo9Woffj8SSYiahAJrO54bUzcFQ1IoHFX9xGIM4housZNRDSHablo8NuLriQWKeIyGS8ULEb9PpBBaOwyDrDM/3f72cvE/r5PQYLebSh0nhFrki0gqLBZZYWSWGPK+NEgE+eXIpeYCDBChkRyEyMQki7Ca5eH9/v4vOd1qeNuNvaPtenO/TKbCVtka22Ae22FNdsharM0Eu2eP7Ik9Ow/Oi/PqvH21jjnlzAr7AefjEykGpCg=</latexit>

in
✏✏

B1
0 | · · · |B1

1 | · · · |B1
0

<latexit sha1_base64="8yFJkpUPjVIZv+BL34QLhY3KADw="></latexit>

in
✏✏

Bn
1

<latexit sha1_base64="Q9VOU1/8Umd+TTvOHZquQiSo1zs="></latexit>

R

<latexit sha1_base64="GIRBiDJhOPkIfggPJGxSavGLeiI=">AAACEHicbVA7TsNAFFyHf/gFKGlWREhUkY0iAR2ChhIQgYjEip6Xl7DKem3tPiMiK5dAtHAOOkTLDTgGN8A2LoAw1WjmfUYTxEpact0PpzI1PTM7N79QXVxaXlmtra1f2igxAlsiUpFpB2BRSY0tkqSwHRuEMFB4FQyPc//qDo2Vkb6gUYx+CAMt+1IAZdJ1NwS6Dfrp+bhXq7sNtwCfJF5J6qzEaa/22b2JRBKiJqHA2o7nxuSnYEgKheNqN7EYgxjCADsZ1RCi9dMi8ZhvJxYo4jEaLhUvRPy5kUJo7SgMssk8of3r5eJ/Xieh/r6fSh0nhFrkj0gqLB5ZYWRWBfIbaZAI8uTIpeYCDBChkRyEyMQk6+bXUVDKT+9HeUfe30YmyeVuw2s2Ds6a9cOjsq15tsm22A7z2B47ZCfslLWYYJo9sif27Dw4L86r8/Y9WnHKnQ32C877F3Utnk4=</latexit>

n positions buffers



4646

Bn
k R B1

k1
| · · · |B1

kn

<latexit sha1_base64="ZVE1XQ+TXjopHHkUG4kdYwKY7aw="></latexit>

in
✏✏

Bn
k+1

<latexit sha1_base64="5GvdxViLCiDDQ4d3BeBA+8ALYdU="></latexit>

0 < k < n

<latexit sha1_base64="FzPLSMb0udVzysvEBIX/R5vd2DI=">AAACC3icbVDLSgNBEJyNrxhfUY9eBoPgKexKQAUPohePEcwDkiX0TjpxyOzsMtMrhiWfIF71O7yJVz/Cz/AP3MQcTGKdiqrurqaCWElLrvvl5JaWV1bX8uuFjc2t7Z3i7l7dRokRWBORikwzAItKaqyRJIXN2CCEgcJGMLge+40HNFZG+o6GMfoh9LXsSQGUSTX3YnChO8WSW3Yn4IvEm5ISm6LaKX63u5FIQtQkFFjb8tyY/BQMSaFwVGgnFmMQA+hjK6MaQrR+Onl2xI8SCxTxGA2Xik9E/LuRQmjtMAyyyRDo3s57Y/E/r5VQ78xPpY4TQi3GQSQVToKsMDJrAXlXGiSC8efIpeYCDBChkRyEyMQkq2XmKCjlp4/DUdaRN9/IIqmflL1K+fy2Urq8mraVZwfskB0zj52yS3bDqqzGBJPsmb2wV+fJeXPenY/f0Zwz3dlnM3A+fwBu65uF</latexit>

9ki = 0

<latexit sha1_base64="qdCBxchpN/zAX2mZqxHwnIE7i3Y=">AAACF3icbVDLSgNBEJyNrxgfiXr0MhgET2FXBPUgBL14jGAekCyhd9KJQ2YfzPRKwpIPEa/6Hd7Eq0c/wz9ws+ZgEutUVHV3NeVFShqy7S8rt7K6tr6R3yxsbe/sFkt7+w0TxlpgXYQq1C0PDCoZYJ0kKWxFGsH3FDa94c3Ubz6iNjIM7mkcoevDIJB9KYBSqVsqdnCUphg+7Ep+xe1uqWxX7Ax8mTgzUmYz1Lql704vFLGPAQkFxrQdOyI3AU1SKJwUOrHBCMQQBthOaQA+GjfJHp/w49gAhTxCzaXimYh/NxLwjRn7XjrpAz2YRW8q/ue1Y+pfuIkMopgwENMgkgqzICO0TBtB3pMaiWD6OXIZcAEaiFBLDkKkYpxWNHcUlHKT0XiSduQsNrJMGqcV56xyeXdWrl7P2sqzQ3bETpjDzlmV3bIaqzPBYvbMXtir9WS9We/Wx+9ozprtHLA5WJ8/Nb2flQ==</latexit>

in
✏✏

B1
k1
| · · · |Bn

ki+1| · · · |B1
kn

<latexit sha1_base64="E8AtiLANeQHEzkm6InvFZOJUt4w="></latexit>

R

<latexit sha1_base64="GIRBiDJhOPkIfggPJGxSavGLeiI=">AAACEHicbVA7TsNAFFyHf/gFKGlWREhUkY0iAR2ChhIQgYjEip6Xl7DKem3tPiMiK5dAtHAOOkTLDTgGN8A2LoAw1WjmfUYTxEpact0PpzI1PTM7N79QXVxaXlmtra1f2igxAlsiUpFpB2BRSY0tkqSwHRuEMFB4FQyPc//qDo2Vkb6gUYx+CAMt+1IAZdJ1NwS6Dfrp+bhXq7sNtwCfJF5J6qzEaa/22b2JRBKiJqHA2o7nxuSnYEgKheNqN7EYgxjCADsZ1RCi9dMi8ZhvJxYo4jEaLhUvRPy5kUJo7SgMssk8of3r5eJ/Xieh/r6fSh0nhFrkj0gqLB5ZYWRWBfIbaZAI8uTIpeYCDBChkRyEyMQk6+bXUVDKT+9HeUfe30YmyeVuw2s2Ds6a9cOjsq15tsm22A7z2B47ZCfslLWYYJo9sif27Dw4L86r8/Y9WnHKnQ32C877F3Utnk4=</latexit>

nX

i=1

ki = k

<latexit sha1_base64="6n2H02lEBv5naA9e1RL8x5ud3ys=">AAACHHicbVDLSsNAFJ34flsfOzeDRXBVEimoi0LRjUsFq0Ibw830tg6dTMLMjVhDf0Xc6ne4E7eCn+EfmNYstHoWl8M598UJEyUtue6HMzE5NT0zOze/sLi0vLJaWlu/sHFqBDZErGJzFYJFJTU2SJLCq8QgRKHCy7B3PPQvb9FYGetz6ifoR9DVsiMFUC4Fpc2WTaMgkzVvcK15L5C8ltdS2a24I/C/xCtImRU4DUqfrXYs0gg1CQXWNj03IT8DQ1IoHCy0UosJiB50sZlTDRFaPxt9P+A7qQWKeYKGS8VHIv6cyCCyth+FeWcEdGPHvaH4n9dMqXPgZ1InKaEWw0MkFY4OWWFkHgvytjRIBMPPkUvNBRggQiM5CJGLaZ7Tr6WglJ/d9Qd5Rt54In/JxV7Fq1YOz6rl+lGR1hzbYttsl3lsn9XZCTtlDSbYPXtkT+zZeXBenFfn7bt1wilmNtgvOO9fMYGhsQ==</latexit>

Bn
k R B1

k1
| · · · |B1

kn

<latexit sha1_base64="ZVE1XQ+TXjopHHkUG4kdYwKY7aw="></latexit>

9ki = 0

<latexit sha1_base64="qdCBxchpN/zAX2mZqxHwnIE7i3Y=">AAACF3icbVDLSgNBEJyNrxgfiXr0MhgET2FXBPUgBL14jGAekCyhd9KJQ2YfzPRKwpIPEa/6Hd7Eq0c/wz9ws+ZgEutUVHV3NeVFShqy7S8rt7K6tr6R3yxsbe/sFkt7+w0TxlpgXYQq1C0PDCoZYJ0kKWxFGsH3FDa94c3Ubz6iNjIM7mkcoevDIJB9KYBSqVsqdnCUphg+7Ep+xe1uqWxX7Ax8mTgzUmYz1Lql704vFLGPAQkFxrQdOyI3AU1SKJwUOrHBCMQQBthOaQA+GjfJHp/w49gAhTxCzaXimYh/NxLwjRn7XjrpAz2YRW8q/ue1Y+pfuIkMopgwENMgkgqzICO0TBtB3pMaiWD6OXIZcAEaiFBLDkKkYpxWNHcUlHKT0XiSduQsNrJMGqcV56xyeXdWrl7P2sqzQ3bETpjDzlmV3bIaqzPBYvbMXtir9WS9We/Wx+9ozprtHLA5WJ8/Nb2flQ==</latexit>

in
✏✏

B1
k1
| · · · |Bn

ki+1| · · · |B1
kn

<latexit sha1_base64="E8AtiLANeQHEzkm6InvFZOJUt4w="></latexit>

in
✏✏

Bn
k+1

<latexit sha1_base64="5GvdxViLCiDDQ4d3BeBA+8ALYdU="></latexit>

R

<latexit sha1_base64="GIRBiDJhOPkIfggPJGxSavGLeiI=">AAACEHicbVA7TsNAFFyHf/gFKGlWREhUkY0iAR2ChhIQgYjEip6Xl7DKem3tPiMiK5dAtHAOOkTLDTgGN8A2LoAw1WjmfUYTxEpact0PpzI1PTM7N79QXVxaXlmtra1f2igxAlsiUpFpB2BRSY0tkqSwHRuEMFB4FQyPc//qDo2Vkb6gUYx+CAMt+1IAZdJ1NwS6Dfrp+bhXq7sNtwCfJF5J6qzEaa/22b2JRBKiJqHA2o7nxuSnYEgKheNqN7EYgxjCADsZ1RCi9dMi8ZhvJxYo4jEaLhUvRPy5kUJo7SgMssk8of3r5eJ/Xieh/r6fSh0nhFrkj0gqLB5ZYWRWBfIbaZAI8uTIpeYCDBChkRyEyMQk6+bXUVDKT+9HeUfe30YmyeVuw2s2Ds6a9cOjsq15tsm22A7z2B47ZCfslLWYYJo9sif27Dw4L86r8/Y9WnHKnQ32C877F3Utnk4=</latexit>

n positions buffers



4747

Bn
k R B1

k1
| · · · |B1

kn

<latexit sha1_base64="ZVE1XQ+TXjopHHkUG4kdYwKY7aw="></latexit>

0 < k < n

<latexit sha1_base64="FzPLSMb0udVzysvEBIX/R5vd2DI=">AAACC3icbVDLSgNBEJyNrxhfUY9eBoPgKexKQAUPohePEcwDkiX0TjpxyOzsMtMrhiWfIF71O7yJVz/Cz/AP3MQcTGKdiqrurqaCWElLrvvl5JaWV1bX8uuFjc2t7Z3i7l7dRokRWBORikwzAItKaqyRJIXN2CCEgcJGMLge+40HNFZG+o6GMfoh9LXsSQGUSTX3YnChO8WSW3Yn4IvEm5ISm6LaKX63u5FIQtQkFFjb8tyY/BQMSaFwVGgnFmMQA+hjK6MaQrR+Onl2xI8SCxTxGA2Xik9E/LuRQmjtMAyyyRDo3s57Y/E/r5VQ78xPpY4TQi3GQSQVToKsMDJrAXlXGiSC8efIpeYCDBChkRyEyMQkq2XmKCjlp4/DUdaRN9/IIqmflL1K+fy2Urq8mraVZwfskB0zj52yS3bDqqzGBJPsmb2wV+fJeXPenY/f0Zwz3dlnM3A+fwBu65uF</latexit>

nX

i=1

ki = k

<latexit sha1_base64="6n2H02lEBv5naA9e1RL8x5ud3ys=">AAACHHicbVDLSsNAFJ34flsfOzeDRXBVEimoi0LRjUsFq0Ibw830tg6dTMLMjVhDf0Xc6ne4E7eCn+EfmNYstHoWl8M598UJEyUtue6HMzE5NT0zOze/sLi0vLJaWlu/sHFqBDZErGJzFYJFJTU2SJLCq8QgRKHCy7B3PPQvb9FYGetz6ifoR9DVsiMFUC4Fpc2WTaMgkzVvcK15L5C8ltdS2a24I/C/xCtImRU4DUqfrXYs0gg1CQXWNj03IT8DQ1IoHCy0UosJiB50sZlTDRFaPxt9P+A7qQWKeYKGS8VHIv6cyCCyth+FeWcEdGPHvaH4n9dMqXPgZ1InKaEWw0MkFY4OWWFkHgvytjRIBMPPkUvNBRggQiM5CJGLaZ7Tr6WglJ/d9Qd5Rt54In/JxV7Fq1YOz6rl+lGR1hzbYttsl3lsn9XZCTtlDSbYPXtkT+zZeXBenFfn7bt1wilmNtgvOO9fMYGhsQ==</latexit>

out
✏✏

Bn
k�1

<latexit sha1_base64="Yw6Ljs2MNDRpbrQ3lTV75CgePgo="></latexit>

out
✏✏

B1
k1
| · · · |Bn

ki�1| · · · |B1
kn

<latexit sha1_base64="P0iDAzoNxFQ9WChAgtOBoQxw+Ww="></latexit>

9ki = 1

<latexit sha1_base64="jNGKzw5DV0DRuvgqgMyhPyHGCMA=">AAACF3icbVDLSgNBEJyNrxgfiXr0MhgET2FXBPUgBL14jGAekCyhd9KJQ2YfzPRKwpIPEa/6Hd7Eq0c/wz9ws+ZgEutUVHV3NeVFShqy7S8rt7K6tr6R3yxsbe/sFkt7+w0TxlpgXYQq1C0PDCoZYJ0kKWxFGsH3FDa94c3Ubz6iNjIM7mkcoevDIJB9KYBSqVsqdnCUphg+7Ep+xZ1uqWxX7Ax8mTgzUmYz1Lql704vFLGPAQkFxrQdOyI3AU1SKJwUOrHBCMQQBthOaQA+GjfJHp/w49gAhTxCzaXimYh/NxLwjRn7XjrpAz2YRW8q/ue1Y+pfuIkMopgwENMgkgqzICO0TBtB3pMaiWD6OXIZcAEaiFBLDkKkYpxWNHcUlHKT0XiSduQsNrJMGqcV56xyeXdWrl7P2sqzQ3bETpjDzlmV3bIaqzPBYvbMXtir9WS9We/Wx+9ozprtHLA5WJ8/N2Cflg==</latexit>

R

<latexit sha1_base64="GIRBiDJhOPkIfggPJGxSavGLeiI=">AAACEHicbVA7TsNAFFyHf/gFKGlWREhUkY0iAR2ChhIQgYjEip6Xl7DKem3tPiMiK5dAtHAOOkTLDTgGN8A2LoAw1WjmfUYTxEpact0PpzI1PTM7N79QXVxaXlmtra1f2igxAlsiUpFpB2BRSY0tkqSwHRuEMFB4FQyPc//qDo2Vkb6gUYx+CAMt+1IAZdJ1NwS6Dfrp+bhXq7sNtwCfJF5J6qzEaa/22b2JRBKiJqHA2o7nxuSnYEgKheNqN7EYgxjCADsZ1RCi9dMi8ZhvJxYo4jEaLhUvRPy5kUJo7SgMssk8of3r5eJ/Xieh/r6fSh0nhFrkj0gqLB5ZYWRWBfIbaZAI8uTIpeYCDBChkRyEyMQk6+bXUVDKT+9HeUfe30YmyeVuw2s2Ds6a9cOjsq15tsm22A7z2B47ZCfslLWYYJo9sif27Dw4L86r8/Y9WnHKnQ32C877F3Utnk4=</latexit>

Bn
k R B1

k1
| · · · |B1

kn

<latexit sha1_base64="ZVE1XQ+TXjopHHkUG4kdYwKY7aw="></latexit>

9ki = 1

<latexit sha1_base64="jNGKzw5DV0DRuvgqgMyhPyHGCMA=">AAACF3icbVDLSgNBEJyNrxgfiXr0MhgET2FXBPUgBL14jGAekCyhd9KJQ2YfzPRKwpIPEa/6Hd7Eq0c/wz9ws+ZgEutUVHV3NeVFShqy7S8rt7K6tr6R3yxsbe/sFkt7+w0TxlpgXYQq1C0PDCoZYJ0kKWxFGsH3FDa94c3Ubz6iNjIM7mkcoevDIJB9KYBSqVsqdnCUphg+7Ep+xZ1uqWxX7Ax8mTgzUmYz1Lql704vFLGPAQkFxrQdOyI3AU1SKJwUOrHBCMQQBthOaQA+GjfJHp/w49gAhTxCzaXimYh/NxLwjRn7XjrpAz2YRW8q/ue1Y+pfuIkMopgwENMgkgqzICO0TBtB3pMaiWD6OXIZcAEaiFBLDkKkYpxWNHcUlHKT0XiSduQsNrJMGqcV56xyeXdWrl7P2sqzQ3bETpjDzlmV3bIaqzPBYvbMXtir9WS9We/Wx+9ozprtHLA5WJ8/N2Cflg==</latexit>

out
✏✏

B1
k1
| · · · |Bn

ki�1| · · · |B1
kn

<latexit sha1_base64="P0iDAzoNxFQ9WChAgtOBoQxw+Ww="></latexit>

out
✏✏

Bn
k�1

<latexit sha1_base64="Yw6Ljs2MNDRpbrQ3lTV75CgePgo="></latexit>

R

<latexit sha1_base64="GIRBiDJhOPkIfggPJGxSavGLeiI=">AAACEHicbVA7TsNAFFyHf/gFKGlWREhUkY0iAR2ChhIQgYjEip6Xl7DKem3tPiMiK5dAtHAOOkTLDTgGN8A2LoAw1WjmfUYTxEpact0PpzI1PTM7N79QXVxaXlmtra1f2igxAlsiUpFpB2BRSY0tkqSwHRuEMFB4FQyPc//qDo2Vkb6gUYx+CAMt+1IAZdJ1NwS6Dfrp+bhXq7sNtwCfJF5J6qzEaa/22b2JRBKiJqHA2o7nxuSnYEgKheNqN7EYgxjCADsZ1RCi9dMi8ZhvJxYo4jEaLhUvRPy5kUJo7SgMssk8of3r5eJ/Xieh/r6fSh0nhFrkj0gqLB5ZYWRWBfIbaZAI8uTIpeYCDBChkRyEyMQk6+bXUVDKT+9HeUfe30YmyeVuw2s2Ds6a9cOjsq15tsm22A7z2B47ZCfslLWYYJo9sif27Dw4L86r8/Y9WnHKnQ32C877F3Utnk4=</latexit>

n positions buffers



4848

Bn
n R B1

1 | · · · |B1
1

<latexit sha1_base64="mAiqY6FLuE3a6oQGldSoLZ/73ew=">AAACI3icbVC7TsNAEDzzJrwClDQnIiSqYKNIQIdCQwmIAFIcrPVlAyfOZ3O3RkImn8En8BW0UNEhGgr+Bdu44DXV7MyudnfCRElLrvvujIyOjU9MTk3XZmbn5hfqi0snNk6NwI6IVWzOQrCopMYOSVJ4lhiEKFR4Gl7tFf7pDRorY31Mtwn2IrjQciAFUC4F9Y12oM+1f32dQp/7EdBlOMiOhpXQDrxz784X/ZjsXVkE9YbbdEvwv8SrSINVOAjqH34/FmmEmoQCa7uem1AvA0NSKBzW/NRiAuIKLrCbUw0R2l5WPjbka6kFinmChkvFSxG/T2QQWXsbhXlncbr97RXif143pcF2L5M6SQm1KBaRVFgussLIPDHkfWmQCIrLkUvNBRggQiM5CJGLaR5hLc/D+/39X3Ky2fRazZ3DVmO3XSUzxVbYKltnHttiu2yfHbAOE+yePbIn9uw8OC/Oq/P21TriVDPL7Aecj0+Xf6Ro</latexit>

out
✏✏

Bn
n�1

<latexit sha1_base64="uO9kS7+H0mV+hwBWsYGrlSHncTs="></latexit>

out
✏✏

B1
0 | · · · |B1

1

<latexit sha1_base64="fZXSQR7fy3s7qTfzY7zalOzRGsY="></latexit>

R

<latexit sha1_base64="GIRBiDJhOPkIfggPJGxSavGLeiI=">AAACEHicbVA7TsNAFFyHf/gFKGlWREhUkY0iAR2ChhIQgYjEip6Xl7DKem3tPiMiK5dAtHAOOkTLDTgGN8A2LoAw1WjmfUYTxEpact0PpzI1PTM7N79QXVxaXlmtra1f2igxAlsiUpFpB2BRSY0tkqSwHRuEMFB4FQyPc//qDo2Vkb6gUYx+CAMt+1IAZdJ1NwS6Dfrp+bhXq7sNtwCfJF5J6qzEaa/22b2JRBKiJqHA2o7nxuSnYEgKheNqN7EYgxjCADsZ1RCi9dMi8ZhvJxYo4jEaLhUvRPy5kUJo7SgMssk8of3r5eJ/Xieh/r6fSh0nhFrkj0gqLB5ZYWRWBfIbaZAI8uTIpeYCDBChkRyEyMQk6+bXUVDKT+9HeUfe30YmyeVuw2s2Ds6a9cOjsq15tsm22A7z2B47ZCfslLWYYJo9sif27Dw4L86r8/Y9WnHKnQ32C877F3Utnk4=</latexit>

Bn
n R B1

1 | · · · |B1
1

<latexit sha1_base64="mAiqY6FLuE3a6oQGldSoLZ/73ew=">AAACI3icbVC7TsNAEDzzJrwClDQnIiSqYKNIQIdCQwmIAFIcrPVlAyfOZ3O3RkImn8En8BW0UNEhGgr+Bdu44DXV7MyudnfCRElLrvvujIyOjU9MTk3XZmbn5hfqi0snNk6NwI6IVWzOQrCopMYOSVJ4lhiEKFR4Gl7tFf7pDRorY31Mtwn2IrjQciAFUC4F9Y12oM+1f32dQp/7EdBlOMiOhpXQDrxz784X/ZjsXVkE9YbbdEvwv8SrSINVOAjqH34/FmmEmoQCa7uem1AvA0NSKBzW/NRiAuIKLrCbUw0R2l5WPjbka6kFinmChkvFSxG/T2QQWXsbhXlncbr97RXif143pcF2L5M6SQm1KBaRVFgussLIPDHkfWmQCIrLkUvNBRggQiM5CJGLaR5hLc/D+/39X3Ky2fRazZ3DVmO3XSUzxVbYKltnHttiu2yfHbAOE+yePbIn9uw8OC/Oq/P21TriVDPL7Aecj0+Xf6Ro</latexit>

out
✏✏

B1
1 | · · · |B1

0 | · · · |B1
1

<latexit sha1_base64="JnUQWi8WkdGDlw9V09Ufm5xlM7c="></latexit>

out
✏✏

Bn
n�1

<latexit sha1_base64="uO9kS7+H0mV+hwBWsYGrlSHncTs="></latexit>

R

<latexit sha1_base64="GIRBiDJhOPkIfggPJGxSavGLeiI=">AAACEHicbVA7TsNAFFyHf/gFKGlWREhUkY0iAR2ChhIQgYjEip6Xl7DKem3tPiMiK5dAtHAOOkTLDTgGN8A2LoAw1WjmfUYTxEpact0PpzI1PTM7N79QXVxaXlmtra1f2igxAlsiUpFpB2BRSY0tkqSwHRuEMFB4FQyPc//qDo2Vkb6gUYx+CAMt+1IAZdJ1NwS6Dfrp+bhXq7sNtwCfJF5J6qzEaa/22b2JRBKiJqHA2o7nxuSnYEgKheNqN7EYgxjCADsZ1RCi9dMi8ZhvJxYo4jEaLhUvRPy5kUJo7SgMssk8of3r5eJ/Xieh/r6fSh0nhFrkj0gqLB5ZYWRWBfIbaZAI8uTIpeYCDBChkRyEyMQk6+bXUVDKT+9HeUfe30YmyeVuw2s2Ds6a9cOjsq15tsm22A7z2B47ZCfslLWYYJo9sif27Dw4L86r8/Y9WnHKnQ32C877F3Utnk4=</latexit>

n positions buffers
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Principles for software composition 2020/21
06 - Erlang and CCS

[Ex. 1]Write a server in erlang to convert temperatures from Celsius degrees
to Fahrenheit degrees and vice versa, using the formula F = 1.8C +32. The
server receives requests of the form (Pid , cs, C) or (Pid , ft, F ) and replies
to Pid by sending messages in analogous format. The server can be stopped
by sending the message stop. All the other messages are ignored. Spawn
a copy of the server, send it some temperatures to convert, check out the
results and stop the server.

[Ex. 2] Write an erlang function copy that receives an integer n and if n is
positive it prints n copies of n (one per line). Write an erlang function that
receives a list of integers and spawn an instance of copy for each integer in
the list.

[Ex. 3] Write an erlang function view that displays the content of the
mailbox but makes all messages remain available in the mailbox afterwards.

[Ex. 4] Define a CCS process Bn
k that represents an in/out bu↵er with

capacity n of which k positions are taken. Show that Bn
0 is strongly bisimilar

to n copies of B1
0 that run in parallel.

[Ex. 5] Write a guarded CCS process whose LTS has infinitely many states
without using parallel composition.

[Ex. 6] Prove that CCS strong bisimilarity is a congruence w.r.t. restriction,
i.e., that for all p, q,↵:

p ' q ) p\↵ ' q\↵

[Ex. 7] Prove that the CCS agents

p
def
= ↵.(↵.�.nil+ ↵.(�.nil+ �.nil)) and q

def
= ↵.(↵.�.nil+ ↵.�.nil)

are not strong bisimilar.

[Ex. 8] Let us consider the guarded CCS processes

p
def
= rec x.(↵.x+ �.x) q

def
= rec y.(↵.nil+ �.y) r

def
= rec z.(�.nil+ �.z)

1. Draw the LTSs of the processes p, q, r and s
def
= (p|q|r)\↵\�\�.

2. Show that s is strong bisimilar to the process t
def
= rec w.(⌧.w+⌧.⌧.nil).

[Ex. 9] Prove that the following property is valid for any agent p, where ⇡
is the weak bisimilarity:

p+ ⌧.p ⇡ ⌧.p

Congruence for \a
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we prove R is a strong bisimulationR , {(p\↵, q\↵) | p ' q}

<latexit sha1_base64="9T3YR0OtbXYTReBiFHTNe7ilCmU=">AAACVXicbVBNbxMxEHW2oS3howGOXCwipCKhaBdFotyicukFqSCSVopX0aw7Sax6vY49i4i26Z/qj6l6bX8BPwAJb8iBpszp6b2ZeTMvs1p5iuObRrTVfLS9s/u49eTps+d77Rcvh74oncSBLHThTjPwqJXBASnSeGodQp5pPMnOP9f6yQ90XhXmOy0spjlMjZooCRSocfuLyIFm2aT6thTkFJipxjkXVWvfigzkudfgZwK0nc H7+Sbzjl9eXFrhVR5m5i2xHLc7cTdeFX8IkjXosHUdj9u/xFkhyxwNybDXj5LYUlqBIyU1Llui9GiDKUxxFKCBHH1ard5e8relByq4RceV5isS/52oIPd+kWehs37Sb2o1+T9tVNLkIK2UsSWhkbURKY0rIy+dCnkiP1MOiaC+HLkyXIIDInSKg5SBLEPA95aC1mn1c1FnlGwm8hAMP3STXvfT116nf7hOa5e9Zm/YPkvYR9ZnR+yYDZhkV+yG3bK7xnXjd9SMtv+2Ro31zCt2r6K9Pz2qt20=</latexit>

take (p\↵, q\↵) 2 R

<latexit sha1_base64="tFMTM358w5OObPVFQRuuKW6F+XE=">AAACSXicbVBNSyNBEO2J39HVrB69NEZBYQkzQVBv6l72qGJUyAyhpq2YJj0zbXeNbBjye/wx4nVlf4Y38WRPzEGjdXq8V1Wv6sVaSUu+/9+rTE3PzM7NL1QXl34sr9R+rl7YLDcCWyJTmbmKwaKSKbZIksIrbRCSWOFl3P9d6pd3aKzM0nMaaIwSuEllVwogR3VqR0Vou1WCPvLNbR3GIPpWge2FoHQPft1OMjuhTHmYAPXibn E23KwOO7W63/BHxb+CYAzqbFwnndpzeJ2JPMGUhFts24GvKSrAkBQKh9Uwt6idK9xg28EUErRRMXp1yLdyC5RxjYZLxUckfpwoILF2kMSuszzSTmol+Z3Wzqm7HxUy1TlhKkojkgpHRlYY6TJEfi0NEkF5OXKXgwADRGgkByEcmbtQPy0FpaLi76DMKJhM5Cu4aDaC3cbBabN+eDxOa56tsw22zQK2xw7ZH3bCWkywe/bI/rEn78F79l681/fWijeeWWOfqjL1Bla8s3c=</latexit>

take p\↵ µ�! p0

<latexit sha1_base64="UN8pIwJftiLAjcTvYEsEr16/AcE=">AAACOnicbVC7TsNAEDzzJrwClDQnAoIqsiMkoEPQUIJEEqTYitbHJjnlbJ/u1kBk5T/4GEQLv0BLh6iQ+ADskILXVKOZ3Z27CbWSllz32ZmYnJqemZ2bLy0sLi2vlFfXGjZJjcC6SFRiLkOwqGSMdZKk8FIbhChU2Az7J4XfvEZjZRJf0EBjEEE3lh0pgHKpXa5lvu2UCPrIt7QfguhbBbbng9I98G+N7PYIjEluMj9Kh3pnqz Rslytu1R2B/yXemFTYGGft8rt/lYg0wphEfty2PFdTkIEhKRQOS35qUefJ0MVWTmOI0AbZ6G9Dvp1aoIRrNFwqPhLx+0YGkbWDKMwnI6Ce/e0V4n9eK6XOQZDJWKeEsSiCSCocBVlhZF4a8itpkAiKlyOXMRdggAiN5CBELqZ5iz+OglJBdjsoOvJ+N/KXNGpVb696eF6rHB2P25pjG2yT7TKP7bMjdsrOWJ0Jdsce2CN7cu6dF+fVefsanXDGO+vsB5yPTwkvrwc=</latexit>

we want to find q\↵ µ�! q0 with p0 R q0

<latexit sha1_base64="iDacJ2+Rz6h/PxKGxPdHHDmzAiA="></latexit>

we want to find p\↵ µ�! p0 with p0 R q0

<latexit sha1_base64="IqobXAC2CeFewuaaEMIlCyW9tP0="></latexit>

take q\↵ µ�! q0

<latexit sha1_base64="BdNxDC7a9SL0RPY8j8CTpfma0Zc=">AAACOnicbVC7TsNAEDzzJrwClDQnEgRVZEdIQIegoQSJAFJsRevLJjnl/MjdGois/Acfg2jhF2jpEBUSH4AdUhDCVKOZ3Z278WMlDdn2qzU1PTM7N7+wWFhaXlldK65vXJko0QJrIlKRvvHBoJIh1kiSwptYIwS+wmu/e5r717eojYzCS+rH6AXQDmVLCqBMahSrqWtaBYIu8nLP9UF0jQLTcUHFHXDvtWx3CLSO7lI3SAa93X Jh0CiW7Io9BJ8kzoiU2AjnjeKn24xEEmBIIjtu6o4dk5eCJikUDgpuYjDOkqGN9YyGEKDx0uHfBnwnMUARj1FzqfhQxN8bKQTG9AM/mwyAOuavl4v/efWEWodeKsM4IQxFHkRS4TDICC2z0pA3pUYiyF+OXIZcgAYi1JKDEJmYZC2OHQWlvPS+n3fk/G1kklxVK85+5eiiWjo+GbW1wLbYNttjDjtgx+yMnbMaE+yBPbFn9mI9Wm/Wu/XxMzpljXY22Risr28Mn68J</latexit>

by rule res) it must be p
µ�! p00 with µ 62 {↵,↵} and p0 = p00\↵

<latexit sha1_base64="yRgwJ+1cSQo58XNfbVje8hIiYWQ=">AAACiXicbVFNb9NAEF2br5JSCCDBgcuKGAWkKrIrpBYkpIpeOBaJtJWyVjTeTOJV12trd9w2snzgZ/ILOPMPWKc+0JY5vX1vZt7obVZp5SiOfwXhvfsPHj7aejzYfrLz9Nnw+YsTV9ZW4lSWurRnGTjUyuCUFGk8qyxCkWk8zc6POv30Aq1TpflB6wrTAlZGLZUE8tR8+LMRbjnI1tzWGrlF94Er4kXtiGfIo0pcWbXKCawtLx tR1G01Hkf8UlHOI/8UpiShjGgE6CqHXVF6s+6WnmhFG3EwC79p/MWPigzkudPg8ms9GrTz4SiexJvid0HSgxHr63g+/CMWpawLNCT9JjdL4orSBiwpqbEdiNph5W1ghTMPDRTo0mYTVcvf1Q6o5BVarjTfkPjvRAOFc+si850FUO5uax35P21W0/IgbZSpakIjOyNSPtHOyEmrfCzIF8oiEXSXI1eGS7BAhFZxkNKTtf+UG0tB67S5WncZJbcTuQtO9ibJx8mn73ujw699WlvsDXvL3rOE7bND9o0dsymT7HewE7wKXofbYRIehJ+vW8Ogn3nJblR49Be9NcXB</latexit>

(with p ' q)

<latexit sha1_base64="IkcDmS2SrNjI3AmM18ZminDJERM=">AAACIXicbVC7TgJBFJ3FN75QK2MzEUy0IbvERO2MNpaYCJLAhtwdLzBh9sHMXZVsiB9jbPU77Iyd8Sv8A3eRwtepTs65z+NFShqy7TcrNzU9Mzs3v5BfXFpeWS2srddNGGuBNRGqUDc8MKhkgDWSpLARaQTfU3jp9U8z//IatZFhcEHDCF0fuoHsSAGUSu3CZtIynfzujaQeL0UtI30c8EFpLz9qF4p22R6D/yXOhBTZBNV24aN1FYrYx4CEAmOajh2Rm4AmKRSO8q3YYASiD11spjQAH42bjF8Y8Z3YAIU8Qs2l4mMRv3ck4Bsz9L200gfqmd9eJv7nNWPqHLqJDKKYMBDZIpIKx4uM0DLNBvmV1EgE2eXIZcAFaCBCLTkIkYpxGtaPoaCUm9wOs4yc34n8JfVK2dkvH51Xiscnk7Tm2RbbZrvMYQfsmJ2xKqsxwe7YA3tkT9a99Wy9WK9fpTlr0rPBfsB6/wQqzKMt</latexit>

since p ' q and p
µ�! p00 we have q

µ�! q00 with p00 ' q00

<latexit sha1_base64="FpOhWG0QwIObBdrblVngfdtHbpw=">AAACcnicbZBLb9NAFIUn5lXMK8AONgMJCgsU2RUSsKtgw7JIpK0UW9H15Ca57czYmbluG1n5j2z5GUiILdiWkWjDXZ055z5GX1Zo8hxF33vBjZu3bt/Zuxveu//g4aP+4ydHPi+dwonKde5OMvCoyeKEiTWeFA7BZBqPs7NPTX58js5Tbr/ypsDUwNLSghRwbc36p1XiF6Enq1AOi8STwbVcDyXYefO+dLRcMTiXX1SJKbfFaD SUFyhXcI4yHK53GtZtA/Gqnh6N/u6rzXA76w+icdSW3BVxJwaiq8NZ/0cyz1Vp0LLS4P00jgpOK3BMSuM2TEqPBagzWOK0lhYM+rRqmWzlq9ID57JAJ0nL1sR/Jyow3m9MVnca4JW/njXm/7JpyYv3aUW2KBmtag4xaWwPeeWoho1yTg6Zofk5SrJSgQNmdCRBqdosa/pXloLWaXW5aRjF14nsiqP9cfx2/OHL/uDgY0drTzwXL8VrEYt34kB8FodiIpT4Jn6J3z3R+xk8C14EHdqg1808FVcqePMHKcG9rg==</latexit>

analogous to the previous case

<latexit sha1_base64="rrXoJkB3fROMfkJZ/yy+rmCNYNM=">AAACLXicbVDLSgNBEJz1bXxFPXoZDIKnsBsE9SZ68ahgHpAsoXfsxCGzs8tMrxiWfIEfI171OzwI4tWzf+BszEGjfaqp6q7uqShV0pLvv3ozs3PzC4tLy6WV1bX1jfLmVsMmmRFYF4lKTCsCi0pqrJMkha3UIMSRwmY0OCv05i0aKxN9RcMUwxj6WvakAHJUt7yXd2yvBBpU0k8yyynhdIPcedzK4i2cd2nULVf8qj8u/hcEE1 Bhk7rolj8714nIYtQkFFjbDvyUwhwMSaFwVOpkFlMQA+hj20ENMdowH39nxPcyC+6OFA2Xio9J/DmRQ2ztMI5cZwx0Y6e1gvxPa2fUOwpzqdOMUItiEUmF40VWGOlyQn4tDRJBcTlyqV0ABojQSA5CODJzwf0yBaXC/G5YZBRMJ/IXNGrV4KB6fFmrnJxO0lpiO2yX7bOAHbITds4uWJ0Jds8e2RN79h68F+/Ne/9unfEmM9vsV3kfX6H+qTo=</latexit>

take q0 = q00\↵: by rule res) we have q\↵ µ�! q0 and (p0, q0) 2 R

<latexit sha1_base64="1HOCPunQtFqeWRqvR9rznuW7JVs=">AAAChXicbVFNb9NAFFybj7bmo6E9clkRI7cSRHZV0YKEqODCsSDSVoqj6HnzEq+yXtu7z20jyz+UM7+Af4CdRoK2vNNo3ryd0WxSKGkpDH867oOHjx5vbG55T54+e77de7FzZvPKCByKXOXmIgGLSmockiSFF4VByBKF58niS7c/v0RjZa5/0LLAcQZzLWdSALXUpNfUsZ15BAvkfhl8LIMgTkAsrAKbxqCKFPwPPFlyUynkBu 0+v0KewiV6fvlXyW+k8bWR85TAmPyqjrOqKQOfg55yf68I3pTBfix1nAGlyaz+3vheM+n1w0G4Gn4fRGvQZ+s5nfR+x9NcVBlqEq2xHUVhQeMaDEmhsPHiymLRpoI5jlqoIUM7rlc1Nfx1ZYFyXqDhUvEVif9e1JBZu8ySVtmFtHd3Hfm/3aii2fG4lrqoCLXojEi2dXVGVhjZ9o98Kg0SQZccudRcgAEiNJKDEC1ZtR9y61FQalxfL7uOoruN3AdnB4PocPD+20H/5PO6rU32kr1ieyxiR+yEfWWnbMgE++VsOTvOrrvhvnUP3Xc3UtdZ3+yyW+N++gPjPsKB</latexit>

Congruence for \a



5151

Principles for software composition 2020/21
06 - Erlang and CCS

[Ex. 1]Write a server in erlang to convert temperatures from Celsius degrees
to Fahrenheit degrees and vice versa, using the formula F = 1.8C +32. The
server receives requests of the form (Pid , cs, C) or (Pid , ft, F ) and replies
to Pid by sending messages in analogous format. The server can be stopped
by sending the message stop. All the other messages are ignored. Spawn
a copy of the server, send it some temperatures to convert, check out the
results and stop the server.

[Ex. 2] Write an erlang function copy that receives an integer n and if n is
positive it prints n copies of n (one per line). Write an erlang function that
receives a list of integers and spawn an instance of copy for each integer in
the list.

[Ex. 3] Write an erlang function view that displays the content of the
mailbox but makes all messages remain available in the mailbox afterwards.

[Ex. 4] Define a CCS process Bn
k that represents an in/out bu↵er with

capacity n of which k positions are taken. Show that Bn
0 is strongly bisimilar

to n copies of B1
0 that run in parallel.

[Ex. 5] Write a guarded CCS process whose LTS has infinitely many states
without using parallel composition.

[Ex. 6] Prove that CCS strong bisimilarity is a congruence w.r.t. restriction,
i.e., that for all p, q,↵:

p ' q ) p\↵ ' q\↵

[Ex. 7] Prove that the CCS agents

p
def
= ↵.(↵.�.nil+ ↵.(�.nil+ �.nil)) and q

def
= ↵.(↵.�.nil+ ↵.�.nil)

are not strong bisimilar.

[Ex. 8] Let us consider the guarded CCS processes

p
def
= rec x.(↵.x+ �.x) q

def
= rec y.(↵.nil+ �.y) r

def
= rec z.(�.nil+ �.z)

1. Draw the LTSs of the processes p, q, r and s
def
= (p|q|r)\↵\�\�.

2. Show that s is strong bisimilar to the process t
def
= rec w.(⌧.w+⌧.⌧.nil).

[Ex. 9] Prove that the following property is valid for any agent p, where ⇡
is the weak bisimilarity:

p+ ⌧.p ⇡ ⌧.p

Bisimilar processes
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Bisimilar processes
p , rec x.(↵.x+ �.x)

<latexit sha1_base64="D3XlEd6mnBcgbXkti7lekZQKwYE="></latexit>

p↵
$$

�
zz

<latexit sha1_base64="mjGPBnkVvWBbJQHXzYnacdIRnd4="></latexit>

q , rec y.(↵+ �.y)

<latexit sha1_base64="6JhBMktEYoUxLs2N9eAoyWySrMc="></latexit>

q�
$$ ↵ // nil

<latexit sha1_base64="VBk8YJRxbGFCedom1VVm0D56TZA="></latexit>

r , rec z.(� + �.z)

<latexit sha1_base64="jg/+4jF1wAjLDbxoKGkHcUHAW2M="></latexit>

r�
$$ � // nil

<latexit sha1_base64="eQwI3Lj1MsIhOim3p+Cci53g750="></latexit>

s , (p|q|r)\↵\�\�

<latexit sha1_base64="UJoL9OvZzmJEPwAZzfiSl5g/pvs="></latexit>

C(p, q, r) , (p|q|r)\↵\�\�

<latexit sha1_base64="rqt//Cp0mZE0vuAVr2HemnYYtNo="></latexit>

s , C(p, q, r)

<latexit sha1_base64="YYh0MGAbXOHKIyQ61RSc1ewZZNo="></latexit>
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p↵
$$

�
zz

<latexit sha1_base64="mjGPBnkVvWBbJQHXzYnacdIRnd4="></latexit>

q�
$$ ↵ // nil

<latexit sha1_base64="VBk8YJRxbGFCedom1VVm0D56TZA="></latexit>

r�
$$ � // nil

<latexit sha1_base64="eQwI3Lj1MsIhOim3p+Cci53g750="></latexit>

s

⌧

⇢⇢

⌧

vv

⌧

((
C(p,nil, r)

⌧
''

C(p, q,nil)

⌧
ww

C(p,nil,nil)

<latexit sha1_base64="ctr1CMfEUzft6AWx501LJCHf1xY="></latexit>

(on �)

<latexit sha1_base64="MPA1YIT4fLjFs6PAz+k8dOkrgd4=">AAACMnicbVC7TgMxEPTxDOGVQEljEZCgie4QEtBF0FCCRCBScor2zCZY2L6TvYcSnfIttNDzM9AhWj6Cu5CCAFONZna944kSJR35/qs3Mzs3v7BYWiovr6yurVeqG9cuTq3ApohVbFsROFTSYJMkKWwlFkFHCm+i+7PCv3lA62RsrmiYYKihb2RPCqBc6lY2s47r8b3Y8J1OH7SGnf1Rt1Lz6/4Y/C8JJqTGJrjoVr3Fzm0sUo2GhALn2oGfUJiBJSkUjsqd1GEC4h762M6pAY0uzMbpR3w3dUAxT9ByqfhYxJ8bGWjnhjrKJzXQnfvtFeJ/Xjul3nGYSZOkhEYUh0gqHB9ywsq8FuS30iIRFMmRS8MFWCBCKzkIkYtp3tPUo6BUmA2GU3/KFBAO8oxFdcHvov6S64N6cFg/uTyoNU4nJZbYFttmeyxgR6zBztkFazLBhuyRPbFn78V78969j+/RGW+ys8mm4H1+AdcfqXo=</latexit>

(on ↵)

<latexit sha1_base64="ZfmNh5HlhcMRljDuGThaLpIfhqE=">AAACMnicbVC7TsNAEDyHd3glUNKcSJBCE9kREtBF0FCCRAApsaL1ZQOnnM/W3RoRWfkWWuj5GegQLR+BHVwQYKrRzO7t3ASxkpZc99Upzc0vLC4tr5RX19Y3NivVrSsbJUZgR0QqMjcBWFRSY4ckKbyJDUIYKLwORqe5f32PxspIX9I4Rj+EWy2HUgBlUr+ynfbskDcizes9UPEd1Pcn/UrNbbpT8L/EK0iNFTjvV52l3iASSYiahAJru54bk5+CISkUTsq9xGIMYgS32M2ohhCtn07TT/heYoEiHqPhUvGpiD83UgitHYdBNhkC3dnfXi7+53UTGh75qdRxQqhFfoikwukhK4zMakE+kAaJIE+OXGouwAARGslBiExMsp5mHgWl/PRhPPOnVAHhQ5Yxr877XdRfctVqegfN44tWrX1SlLjMdtguazCPHbI2O2PnrMMEG7NH9sSenRfnzXl3Pr5HS06xs81m4Hx+AdxgqX0=</latexit>

(on �)

<latexit sha1_base64="0L9iSf/JbsAS3sdChWQyDYxbj4M=">AAACMXicbVC7TsNAEDzzSngnoaQ5EZCgiewICegiaCiDRB5SYkXrYwMnzmfrbo0SWfkVWuj5mnSIlp/ADikIMNVoZvd2boJYSUuuO3WWlldW1wrF9Y3Nre2d3VK50rZRYgS2RKQi0w3AopIaWyRJYTc2CGGgsBM8XuV+5wmNlZG+pXGMfgj3Wg6lAMqkQamS9u2QH0eaH/YDJDg8mQxKVbfmzsD/Em9OqmyO5qDsFPp3kUhC1CQUWNvz3Jj8FAxJoXCy0U8sxiAe4R57GdUQovXTWfgJP0osUMRjNFwqPhPx50YKobXjMMgmQ6AH+9vLxf+8XkLDcz+VOk4ItcgPkVQ4O2SFkVkryO+kQSLIkyOXmgswQIRGchAiE5OspoVHQSk/HY0X/pQqIBxlGfPqvN9F/SXtes07rV3c1KuNy3mJRbbPDtgx89gZa7Br1mQtJtiIPbMX9uq8OVPn3fn4Hl1y5jt7bAHO5xf5k6kJ</latexit>

(on �)

<latexit sha1_base64="0L9iSf/JbsAS3sdChWQyDYxbj4M=">AAACMXicbVC7TsNAEDzzSngnoaQ5EZCgiewICegiaCiDRB5SYkXrYwMnzmfrbo0SWfkVWuj5mnSIlp/ADikIMNVoZvd2boJYSUuuO3WWlldW1wrF9Y3Nre2d3VK50rZRYgS2RKQi0w3AopIaWyRJYTc2CGGgsBM8XuV+5wmNlZG+pXGMfgj3Wg6lAMqkQamS9u2QH0eaH/YDJDg8mQxKVbfmzsD/Em9OqmyO5qDsFPp3kUhC1CQUWNvz3Jj8FAxJoXCy0U8sxiAe4R57GdUQovXTWfgJP0osUMRjNFwqPhPx50YKobXjMMgmQ6AH+9vLxf+8XkLDcz+VOk4ItcgPkVQ4O2SFkVkryO+kQSLIkyOXmgswQIRGchAiE5OspoVHQSk/HY0X/pQqIBxlGfPqvN9F/SXtes07rV3c1KuNy3mJRbbPDtgx89gZa7Br1mQtJtiIPbMX9uq8OVPn3fn4Hl1y5jt7bAHO5xf5k6kJ</latexit>

(on ↵)

<latexit sha1_base64="ZfmNh5HlhcMRljDuGThaLpIfhqE=">AAACMnicbVC7TsNAEDyHd3glUNKcSJBCE9kREtBF0FCCRAApsaL1ZQOnnM/W3RoRWfkWWuj5GegQLR+BHVwQYKrRzO7t3ASxkpZc99Upzc0vLC4tr5RX19Y3NivVrSsbJUZgR0QqMjcBWFRSY4ckKbyJDUIYKLwORqe5f32PxspIX9I4Rj+EWy2HUgBlUr+ynfbskDcizes9UPEd1Pcn/UrNbbpT8L/EK0iNFTjvV52l3iASSYiahAJru54bk5+CISkUTsq9xGIMYgS32M2ohhCtn07TT/heYoEiHqPhUvGpiD83UgitHYdBNhkC3dnfXi7+53UTGh75qdRxQqhFfoikwukhK4zMakE+kAaJIE+OXGouwAARGslBiExMsp5mHgWl/PRhPPOnVAHhQ5Yxr877XdRfctVqegfN44tWrX1SlLjMdtguazCPHbI2O2PnrMMEG7NH9sSenRfnzXl3Pr5HS06xs81m4Hx+AdxgqX0=</latexit>

Bisimilar processes



5454

s

⌧

⇢⇢

⌧

yy

⌧

%%
C(p,nil, r)

⌧
$$

C(p, q,nil)

⌧
zz

C(p,nil,nil)

<latexit sha1_base64="Pv6oPBD36gFFuSXZCk6GEXeMtLM="></latexit>

t , rec w.(⌧.w + ⌧.⌧)

<latexit sha1_base64="9RrsNKpDQ1x19a9NgzQS7dkea0Y="></latexit>

t

⌧

⇢⇢

⌧

✏✏
⌧

⌧
✏✏

nil

<latexit sha1_base64="xZ4YoiuiMqT9kC8FXYB88TO3MuQ="></latexit>

R , { {s, t} , {⌧,C(p,nil, r),C(p, q,nil)} , {nil,C(p,nil,nil)} }

<latexit sha1_base64="yESzAXBMW0nQIixXRhavKcL3JC4=">AAACy3icdVFNb9QwEHXCR8vytS1HLhYrpFaKVgmqRLmV9sIFqSC2rbSOVhN3drHqOKk9QV1Mjvwb/hD/hiRdpE0X5mA9vzdvZjzOSq0cxfHvILx3/8HDre1Hg8dPnj57PtzZPXNFZSVOZKELe5GBQ60MTkiRxovSIuSZxvPs6qTVz7+hdaowX2hZYprDwqi5kkANNRv+EjnQ12zuP9eCrAKz0Hg9EF5EzeEiErWIou4iCKroNj vzJ/VeGf21GqXryO73xeuevL9WZ931/3ob7oGoZ8NRPI674JsgWYERW8XpbCfYEpeFrHI0JDU4N03iklIPlpTUWA9E5bAEeQULnDbQQI4u9d1aa/66ckAFL9FypXlH4rrDQ+7cMs+azHZYd1dryX9p04rmh6lXpqwIjWwbkdLYNXLSqua/kF8qi0TQTo5cGS7BAhFaxUHKhqyaD+wVBa1Tf7PsvclrILxpZmxXl9xd1CY4ezNODsbvPh2Mjo5XS9xmL9krtscS9pYdsQ/slE2YDHaDw+B9cBx+DF34PfxxmxoGK88L1ovw5x+4Yd+Z</latexit>

R is a strong bisimulation

Bisimilar processes


