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CCS syntax

inactive process
process variable (for recursion)
action prefix
restricted channel
channel relabelling
nondeterministic choice (sum)

p, q ::= nil
| x
| µ.p
| p\↵
| p[�]
| p+ q
| p|q
| rec x. p

<latexit sha1_base64="uT0LkpQKsi7jkU4csmomSJEBSko="></latexit>

parallel composition
recursion

(operators are listed in order of precedence)
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CCS op. semantics
p

µ�! q

p[�]
�(µ)���! q[�]

<latexit sha1_base64="c8TRPe923kw8jnEVi8CxhsxGNLo="></latexit>

Rel)
p

µ�! q µ 62 {↵,↵}
p\↵ µ�! q\↵

<latexit sha1_base64="evOZCK6hL14zN0ukm97vpTEdTJY="></latexit>

Res)

p1
µ�! q1

p1|p2
µ�! q1|p2

<latexit sha1_base64="tSCAWNIeG4pA5jgibywmg60D+7M=">AAACOHicbZDPSsNAEMY3/rf+q3r0slgETyURwR6LevCoYFVoSpis07q4SdbdiVpiXshH8Cm8KgjexKtPYFJ70NY5fXy/GWbmC7WSllz3xZmYnJqemZ2brywsLi2vVFfXzmySGoEtkajEXIRgUckYWyRJ4YU2CFGo8Dy8Pij5+S0aK5P4lPoaOxH0YtmVAqiwguqh3zUgMh143L83sndFYExyl/lRmvObwMsrJXvQwc7/vCR5UK25dXdQfFx4Q1FjwzoOqm/+ZSLSCGMSCqxte66mTgaGpFCYV/zUogZxDT1sFzKGCG0nG3yb863UAiVco+FS8YGJvycyiKztR2HRGQFd2VFWmv+xdkrdRieTsU4JY1EuIqlwsMgKI4sYkV9Kg0RQXo5cxlyAASI0koMQhZkWuVaKPLzR78fF2U7d2603TnZrzf1hMnNsg22ybeaxPdZkR+yYtZhgj+yZvbBX58l5dz6cz5/WCWc4s87+lPP1DR2grfc=</latexit>

p2
µ�! q2

p1|p2
µ�! p1|q2

<latexit sha1_base64="fJa0QTl/AOW1nH90BOWKXN7vr+Q=">AAACOHicbVDLSgNBEJz1GeMr6tHLYBA8hd0gmGNQDx4jmETIhqV37MTB2YczvWpY80N+gl/hNYLgTbz6Be7GPfiqU1FVTXeXHytpyLYn1szs3PzCYmmpvLyyurZe2djsmCjRAtsiUpE+98GgkiG2SZLC81gjBL7Crn91lPvdG9RGRuEZjWLsBzAM5UAKoEzyKsfuQINIY6/O3Tsth5cEWke3qRskY37t1cflzHPu//dzJ894lapds6fgf4lTkCor0PIqL+5FJJIAQxIKjOk5dkz9FDRJoXBcdhODMYgrGGIvoyEEaPrp9Nsx300MUMRj1FwqPhXx+0QKgTGjwM+SAdCl+e3l4n9eL6FBo5/KME4IQ5EvIqlwusgILbMakV9IjUSQX45chlyABiLUkoMQmZhkvZazPpzf3/8lnXrN2a81TverzcOimRLbZjtsjznsgDXZCWuxNhPsgT2xCXu2Hq1X6816/4rOWMXMFvsB6+MTIRqt+Q==</latexit>

p1
��! q1 p2

��! q2

p1|p2
⌧�! q1|q2

<latexit sha1_base64="hRuW0tatAaKGLR7Qdqk+aVl0fsc="></latexit>

ParL) Com) ParR)

p[rec x. p/x]
µ�! q

rec x. p
µ�! q

<latexit sha1_base64="llZym87nlxBxMZ5x4ykuoZ/+DFo="></latexit>

Rec)

p1
µ�! q

p1 + p2
µ�! q

<latexit sha1_base64="mV8EbR86+dHTcsUlzVOKKOHtgnc=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBAEIewGQQ8eRC8eIxgNZMPSO3bikNndcabXB0t+xk/wK7zqSQ8iXv0Kd2MOaqxTUdVNd1WolbTkuq/OxOTU9Mxsaa48v7C4tFxZWT2zSWoENkWiEtMKwaKSMTZJksKWNghRqPA87B8V/vk1GiuT+JTuNHYi6MWyKwVQLgWVfb9rQGQ68Lh/a2TvksCY5Cbzo3TArwblwtnWQf1fN6hU3Zo7BB8n3ohU2QiNoPLmXyQijTAmocDatudq6mRgSAqFg7KfWtQg+tDDdk5jiNB2smHKAd9MLVDCNRouFR+K+HMjg8jauyjMJyOgS/vXK8T/vHZK3b1OJmOdEsaiOERS4fCQFUbm9SG/kAaJoPgcuYy5AANEaCQHIXIxzfss5314f9OPk7N6zdup7Z3sVA8OR82U2DrbYFvMY7vsgB2zBmsywe7ZI3tiz86D8+K8Ox/foxPOaGeN/YLz+QWa/aq5</latexit>

p2
µ�! q

p1 + p2
µ�! q

<latexit sha1_base64="3nHTyzNxgeZpgZhFtb0qD8/lhTA=">AAACMHicdVDLSgNBEJz1GeMr6tHLYBAEIeyGgDl4CHrxGME8IBtC79iJQ2YfzvSqYcnP+Al+hVc96UHEq1/hJuagidapqOqmu8qLlDRk26/W3PzC4tJyZiW7ura+sZnb2q6bMNYCayJUoW56YFDJAGskSWEz0gi+p7Dh9U9HfuMGtZFhcEGDCNs+9ALZlQIolTq5Y7erQSRRp8jdOy17VwRah7eJ68dDfj3Mpo5z+J/byeXtgj0GnyXOhOTZBNVO7s29DEXsY0BCgTEtx46onYAmKRQOs25sMALRhx62UhqAj6adjFMO+X5sgEIeoeZS8bGIPzcS8I0Z+F466QNdmWlvJP7ltWLqltuJDKKYMBCjQyQVjg8ZoWVaH/JLqZEIRp8jlwEXoIEIteQgRCrGaZ/ZtA9nOv0sqRcLTqlQPi/lKyeTZjJsl+2xA+awI1ZhZ6zKakywe/bIntiz9WC9WO/Wx/fonDXZ2WG/YH1+AZy/qro=</latexit>

SumL) SumR)

µ.p
µ�! p

<latexit sha1_base64="sinDyGSX9d6pIMlOFlS6cjWHKmc=">AAACF3icbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FCCRAJSHKH1sUlOOdunuzUPWf4APoGvoIWKDtFSUvAv2CYFr6lGM7Pa3Qm0kpZc992pzMzOzS9UF2tLyyura/X1jZ6NEyOwK2IVm/MALCoZYZckKTzXBiEMFJ4Fk8PCP7tCY2UcndKtxkEIo0gOpQDKpYt6wx8aEGlWS/0waWru3xg5GhMYE18XUsZ1lqfcpluC/yXelDTYFMcX9Q//MhZJiBEJBdb2PVfTIAVDUijMan5iUYOYwAj7OY0gRDtIy2cyvpNYoJhrNFwqXor4fSKF0NrbMMiTIdDY/vYK8T+vn9CwPUhlpBPCSBSLSCosF1lhZN4S8ktpkAiKy5HLiAswQIRGchAiF5O8tlreh/f7+7+kt9f0Ws32SavROZg2U2VbbJvtMo/tsw47YsesywS7Yw/skT05986z8+K8fkUrznRmk/2A8/YJppugag==</latexit>

Act)
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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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� : }(P ⇥ P) ! }(P ⇥ P)

<latexit sha1_base64="C3uhiFA1zxuXbQmFNdbpMyF3/Es=">AAACPnichVDJSgNBEO1xjXGLevTSGIR4CTMiuJyCXsRTBLNAJoSaTiVp0rPQXaPIkH/yE/wKwYPoyZt49ehMzCEuYJ0e773iVT0vUtKQbT9aM7Nz8wuLuaX88srq2nphY7NuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzzL9MY1aiPD4IpuI2z70A9kTwqglOoULtzqQJ64N1HJ9YEGAlRSHbkkfTRTxJ5L4b+eTqFol+3x8N/AmYAim0y1U3hyu6GIfQxIKDCm5dgRtRPQJIXCUd6NDUYghtDHVgoDSAPbyfjnEd+NDVDII9RcKj4mcXojAd+YW99LndmN5qeWkX9prZh6R+1EBlFMGIgsiKTCcZARWqZlIu9KjUSQXY5cBlyABiLUkoMQKRmn7ebTPpyf3/8G9f2yc1A+vjwoVk4nzeTYNtthJeawQ1Zh56zKakywO/bAntmLdW+9Wm/W+5d1xprsbLFvY318AlsKsTI=</latexit>

maps relations to relations

R ✓ �(R)

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

a strong bisimulation

Strong bis as fix

�(R) ,

8
<

:(p, q)

������

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

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

9
=

;

<latexit sha1_base64="trJuzz9jXyRUwPpxo1ctvm46SR0="></latexit>

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>



88

� : }(P ⇥ P) ! }(P ⇥ P)

<latexit sha1_base64="C3uhiFA1zxuXbQmFNdbpMyF3/Es=">AAACPnichVDJSgNBEO1xjXGLevTSGIR4CTMiuJyCXsRTBLNAJoSaTiVp0rPQXaPIkH/yE/wKwYPoyZt49ehMzCEuYJ0e773iVT0vUtKQbT9aM7Nz8wuLuaX88srq2nphY7NuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzzL9MY1aiPD4IpuI2z70A9kTwqglOoULtzqQJ64N1HJ9YEGAlRSHbkkfTRTxJ5L4b+eTqFol+3x8N/AmYAim0y1U3hyu6GIfQxIKDCm5dgRtRPQJIXCUd6NDUYghtDHVgoDSAPbyfjnEd+NDVDII9RcKj4mcXojAd+YW99LndmN5qeWkX9prZh6R+1EBlFMGIgsiKTCcZARWqZlIu9KjUSQXY5cBlyABiLUkoMQKRmn7ebTPpyf3/8G9f2yc1A+vjwoVk4nzeTYNtthJeawQ1Zh56zKakywO/bAntmLdW+9Wm/W+5d1xprsbLFvY318AlsKsTI=</latexit>

maps relations to relations

Strong bis as fix

�(R) ,

8
<

:(p, q)

������

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

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

9
=

;

<latexit sha1_base64="trJuzz9jXyRUwPpxo1ctvm46SR0="></latexit>

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>

' = �(')

<latexit sha1_base64="l0zmenVxt0KlrItNIDrnQdOEioE=">AAACCnicbVC7TsNAEDyHVwivABINzYkIKTSRjSIBBVIEDWWQyEOKreh82SSnnB/crZEikz/gK2ihokO0/AQF/4LjuICEqWZndrW744ZSaDTNLyO3tLyyupZfL2xsbm3vFHf3mjqIFIcGD2Sg2i7TIIUPDRQooR0qYJ4roeWOrqd+6wGUFoF/h+MQHI8NfNEXnGEidYsHthYe3Nv0ktr1oSjPypNusWRWzBR0kVgZKZEM9W7x2+4FPPLARy6Z1h3LDNGJmULBJUwKdqQhZHzEBtBJqM880E6c3j+hx5FmGNAQFBWSpiL8noiZp/XYc5NOj+FQz3tT8T+vE2H/3ImFH0YIPp8uQiEhXaS5EkkwQHtCASKbXg5U+JQzxRBBCco4T8QoSaqQ5GHNf79ImqcVq1q5uK2WaldZMnlySI5ImVjkjNTIDamTBuHkkTyTF/JqPBlvxrvxMWvNGdnMPvkD4/MHgj+ZtQ==</latexit>

strong bisimilarity is a fixpoint
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Fixpoint: which CPO?
Can we reuse Kleene’s fix point theorem?

Idea: reverse the usual order (inclusion)!

a relation with more pairs is 
smaller than one with less pairs R v R0 , R0 ✓ R

<latexit sha1_base64="YcGY+bJJGCOE04Ij0FMdGZJ70F8="></latexit>

(}(P ⇥ P),v)

<latexit sha1_base64="JMdpS4Fz245qXeR2IWRDwlCH3yU=">AAACI3icbVDLTgJBEJzFN75Qj14mEhNIDO4aEvVG9OIRE1ESlpDeodEJsw9mejVkw2f4CX6FVz15M148+C/uIgdE61Sp6k51lxcpaci2P63c3PzC4tLySn51bX1js7C1fW3CWAtsiFCFuumBQSUDbJAkhc1II/iewhuvf575N/eojQyDKxpG2PbhNpA9KYBSqVM4LLkPUcn1ge4EqKQ+ckn6aKaE8oFrBib2DBIOyp1C0a7YY/C/xJmQIpug3il8ud1QxD4GJBQY03LsiNoJaJJC4SjvxgYjEH24xVZKA0jT28n4sRHfjw1QyCPUXCo+FnF6IwHfmKHvpZPZwWbWy8T/vFZMvZN2IoMoJgxEFkRS4TjICC3TxpB3pUYiyC5HLgMuQAMRaslBiFSM0wrzaR/O7Pd/yfVRxalWTi+rxdrZpJlltsv2WIk57JjV2AWrswYT7JE9sxf2aj1Zb9a79fEzmrMmOzvsF6yvb/0PpUk=</latexit>

? = P ⇥ P

<latexit sha1_base64="+UCwkhlol5klU8L1wEkqv/x8QpY=">AAACF3icbVC7SgNBFJ2NrxhfUUubwSBYhV0JqIUQtLGMYFTILnJ3vOrg7IOZu0JY8gF+gl9hq5Wd2Fpa+C/Orlto4q0O55zLufeEqZKGXPfTqU1Nz8zO1ecbC4tLyyvN1bUzk2RaYF8kKtEXIRhUMsY+SVJ4kWqEKFR4Ht4dFfr5PWojk/iUhikGEdzE8loKIEtdNlt+mBA/4H4EdCtA5b2RTzJC84uwLrftlsMngVeBFqumd9n88q8SkUUYk1BgzMBzUwpy0CSFwlHDzwymIO7gBgcWxmDzgrx8ZsS3MgOU8BQ1l4qXJP7eyCEyZhiF1lmcaMa1gvxPG2R0vRfkMk4zwlgUQSQVlkFGaGlbQn4lNRJBcTlyGXMBGohQSw5CWDKztTVsH97495PgbKftddr7J51W97Bqps422CbbZh7bZV12zHqszwR7YE/smb04j86r8+a8/1hrTrWzzv6M8/ENRV2gMg==</latexit>

we want to find the coarsest relation,
not the least relation
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Least fixpoint… reversed

? = P ⇥ P

<latexit sha1_base64="+UCwkhlol5klU8L1wEkqv/x8QpY=">AAACF3icbVC7SgNBFJ2NrxhfUUubwSBYhV0JqIUQtLGMYFTILnJ3vOrg7IOZu0JY8gF+gl9hq5Wd2Fpa+C/Orlto4q0O55zLufeEqZKGXPfTqU1Nz8zO1ecbC4tLyyvN1bUzk2RaYF8kKtEXIRhUMsY+SVJ4kWqEKFR4Ht4dFfr5PWojk/iUhikGEdzE8loKIEtdNlt+mBA/4H4EdCtA5b2RTzJC84uwLrftlsMngVeBFqumd9n88q8SkUUYk1BgzMBzUwpy0CSFwlHDzwymIO7gBgcWxmDzgrx8ZsS3MgOU8BQ1l4qXJP7eyCEyZhiF1lmcaMa1gvxPG2R0vRfkMk4zwlgUQSQVlkFGaGlbQn4lNRJBcTlyGXMBGohQSw5CWDKztTVsH97495PgbKftddr7J51W97Bqps422CbbZh7bZV12zHqszwR7YE/smb04j86r8+a8/1hrTrWzzv6M8/ENRV2gMg==</latexit>

> = ;

<latexit sha1_base64="NbDFuWufdiy0UN4tBCwkSi2MVZs=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrJRJKBAiqChDBJ5SLGJzpdNOOVsn+7WSJGVhq+ghYoO0fInFPwLtnEBCVONZna1s+MrKQza9qdVWlpeWV0rr1c2Nre2d6q7ex0TxZpDm0cy0j2fGZAihDYKlNBTGljgS+j6k6vM7z6ANiIKb3GqwAvYOBQjwRmm0p2LkbpwIVA4NYCDas2u2znoInEKUiMFWoPqlzuMeBxAiFwyY/qOrdBLmEbBJcwqbmxAMT5hY+inNGQBGC/JU8/oUWwYRlSBpkLSXITfGwkLjJkGfjoZMLw3814m/uf1YxydeYkIVYwQ8uwQCgn5IcO1SOsAOhQaEFmWHKgIKWeaIYIWlHGeinHaTyXtw5n/fpF0TupOo35+06g1L4tmyuSAHJJj4pBT0iTXpEXahBNNnsgzebEerVfrzXr/GS1Zxc4++QPr4xvP8Jda</latexit>

pre-fixpoints �(R) v R

<latexit sha1_base64="Lro9axn3fBwe/MB8d1SXpVSZ59A=">AAACGnicbVC7TsNAEDzzDOEVoKQ5EYFCE9koEtBF0FAGRB5SbEXnyyY55fzI3RopsvIHfAJfQQsVHaKloeBfsE0kIGGq0cyudnbcUAqNpvlhLCwuLa+s5tby6xubW9uFnd2GDiLFoc4DGaiWyzRI4UMdBUpohQqY50pousPL1G/egdIi8G9xHILjsb4veoIzTKRO4ciuDUTJ9hgO3F58Mzm29UhHrgaEEf2RO4WiWTYz0HliTUmRTFHrFD7tbsAjD3zkkmndtswQnZgpFFzCJG9HGkLGh6wP7YT6zAPtxNk/E3oYaYYBDUFRIWkmwu+NmHlajz03mUwT6lkvFf/z2hH2zpxY+GGE4PP0EAoJ2SHNlUiKAtoVChBZmhyo8ClniiGCEpRxnohR0lw+6cOa/X6eNE7KVqV8fl0pVi+mzeTIPjkgJWKRU1IlV6RG6oSTe/JInsiz8WC8GK/G2/fogjHd2SN/YLx/AcEGoYI=</latexit>

(R ✓ �(R))

<latexit sha1_base64="Sap7sIDMazQYnMwgAq82iYQeFcc=">AAACGnicbVC7TsNAEDzzDOEVoKQ5EYGSJrJRJKCLoKEMiDyk2IrOl01yyvnB3RopsvIHfAJfQQsVHaKloeBfsIOLkDDVaGZXOztuKIVG0/wylpZXVtfWcxv5za3tnd3C3n5TB5Hi0OCBDFTbZRqk8KGBAiW0QwXMcyW03NFV6rceQGkR+Hc4DsHx2MAXfcEZJlK3cFKyPYZDtx/fTqitI1cDwr1dH4oZo1zuFopmxZyCLhIrI0WSod4tfNu9gEce+Mgl07pjmSE6MVMouIRJ3o40hIyP2AA6CfWZB9qJp/9M6HGkGQY0BEWFpFMRZjdi5mk99txkMs2o571U/M/rRNg/d2LhhxGCz9NDKCRMD2muRFIU0J5QgMjS5ECFTzlTDBGUoIzzRIyS5vJJH9b894ukeVqxqpWLm2qxdpk1kyOH5IiUiEXOSI1ckzppEE4eyTN5Ia/Gk/FmvBsfv6NLRrZzQP7A+PwB2uWg7w==</latexit>

strong bisimulations

least pre-fixpoint
strong bisimilarity"

<latexit sha1_base64="GielyV66rtJhvCPBPNWdeK4l2nw=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGiTykxIrWl0045fzQ3RoUmfwELVR0iJafoeBfsI0LSJhqNLOrnR0vUtKQbX9apaXlldW18nplY3Nre6e6u9c2YawFtkSoQt31wKCSAbZIksJupBF8T2HHm1xlfucetZFhcEvTCF0fxoEcSQGUSt1+HIHW4cOgWrPrdg6+SJyC1FiB5qD61R+GIvYxIKHAmJ5jR+QmoEkKhbNKPzYYgZjAGHspDcBH4yZ53hk/ig1QyCPUXCqei/h7IwHfmKnvpZM+0J2Z9zLxP68X0+jcTWQQxYSByA6RVJgfMkLLtAjkQ6mRCLLkyGXABWggQi05CJGKcdpMJe3Dmf9+kbRP6s5p/eLmtNa4LJopswN2yI6Zw85Yg12zJmsxwRR7Ys/sxXq0Xq036/1ntGQVO/vsD6yPbzNhlMc=</latexit>

finer,
smaller

#

<latexit sha1_base64="XsJ9pYYtaBV4kEGy5/n0VYOnu/I=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxInfGRO2INpaYyEeEC5lbBtywt3fZnZMQgr/CVis7Y+t/sfC/eOAVCr7q5b15mZkXxEpact1PJ7e0vLK6ll8vbGxube8Ud/fqNkqMwJqIVGSaAVhUUmONJClsxgYhDBQ2gsHV1G88oLEy0rc0itEPoa9lTwqgVLprd6OhBmOiYadYcsvuDHyReBkpsQzVTvErDYskRE1CgbUtz43JH4MhKRROCu3EYgxiAH1spVRDiNYfzy6e8KPEAkU8RsOl4jMRfyfGEFo7CoN0MgS6t/PeVPzPayXUO/fHUscJoRbTRSQVzhZZYWRaBfKuNEgE08uRS80FGCBCIzkIkYpJ2k0h7cOb/36R1E/K3mn54ua0VLnMmsmzA3bIjpnHzliFXbMqqzHBNHtiz+zFeXRenTfn/Wc052SZffYHzsc3zSyVrg==</latexit>

coarser,
larger

R0

<latexit sha1_base64="sDYLvOhoOHfGbjlQsTvMmFtSwZQ=">AAAB/nicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGRB5SHEXnyyaccj6f7tZIkRWJr6CFig7R8isU/Au2cQEJU41mdrWzE2gpLLrup1NaWl5ZXSuvVzY2t7Z3qrt7bRvFhkOLRzIy3YBZkEJBCwVK6GoDLAwkdILJVeZ3HsBYEak7nGroh2ysxEhwhqnk+yHD+2CU3M4G7qBac+tuDrpIvILUSIHmoPrlDyMeh6CQS2Ztz3M19hNmUHAJs4ofW9CMT9gYeilVLATbT/LMM3oUW4YR1WCokDQX4fdGwkJrp2GQTmYZ7byXif95vRhH5/1EKB0jKJ4dQiEhP2S5EWkZQIfCACLLkgMVinJmGCIYQRnnqRin7VTSPrz57xdJ+6TundYvbk5rjcuimTI5IIfkmHjkjDTINWmSFuFEkyfyTF6cR+fVeXPef0ZLTrGzT/7A+fgGwXGWKg==</latexit>

R1 = �(R0)

<latexit sha1_base64="pUHvkvw0egriK1dBI93bVazMhGM=">AAACE3icbVC7SgNBFJ2NrxhfUUsLB4MQm7ArAbUQgjaWUcwDskuYndwkQ2YfzNwVwpLST/ArbLWyE1s/wMJ/cXdNERNPdTjnXu65xw2l0GiaX0ZuaXlldS2/XtjY3NreKe7uNXUQKQ4NHshAtV2mQQofGihQQjtUwDxXQssdXad+6wGUFoF/j+MQHI8NfNEXnGEidYuHtsdw6Pbju0nXurTrQ1GeUcyTbrFkVswMdJFYU1IiU9S7xW+7F/DIAx+5ZFp3LDNEJ2YKBZcwKdiRhpDxERtAJ6E+80A7cfbIhB5HmmFAQ1BUSJqJMLsRM0/rsecmk2lIPe+l4n9eJ8L+uRMLP4wQfJ4eQiEhO6S5EklDQHtCASJLkwMVPuVMMURQgjLOEzFKKiskfVjz3y+S5mnFqlYubqul2tW0mTw5IEekTCxyRmrkhtRJg3DySJ7JC3k1now34934+B3NGdOdffIHxucPA/2dzA==</latexit>

R2 = �(R1)

<latexit sha1_base64="VPNCv/WlAClJzutWL187oVH9hLo=">AAACE3icbVC7SgNBFJ31GeMramnhYBBiE3ZDQC2EoI1lFPOA7BJmJzfJkNkHM3eFsKT0E/wKW63sxNYPsPBf3F1TxMRTHc65l3vucUMpNJrml7G0vLK6tp7byG9ube/sFvb2mzqIFIcGD2Sg2i7TIIUPDRQooR0qYJ4roeWOrlO/9QBKi8C/x3EIjscGvugLzjCRuoUj22M4dPvx3aRbubTrQ1GaUazTbqFols0MdJFYU1IkU9S7hW+7F/DIAx+5ZFp3LDNEJ2YKBZcwyduRhpDxERtAJ6E+80A7cfbIhJ5EmmFAQ1BUSJqJMLsRM0/rsecmk2lIPe+l4n9eJ8L+uRMLP4wQfJ4eQiEhO6S5EklDQHtCASJLkwMVPuVMMURQgjLOEzFKKssnfVjz3y+SZqVsVcsXt9Vi7WraTI4ckmNSIhY5IzVyQ+qkQTh5JM/khbwaT8ab8W58/I4uGdOdA/IHxucPBy+dzg==</latexit>

...

<latexit sha1_base64="UmIv+hhm3ZU361RBmgDjOZpQ09k=">AAAB+HicbVC7TsNAEFyHVwivACXNiQiJKrJRJKCLoKEMEnlISRSdL5tw5PzQ3TpSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTH5QaV9LFJkhR2Qo3ccxW23cl16renqI0M/Duahdj3+NiXIyk4JVKrNx0GZAblil21M7Bl4uSkAjkag/JXbxiIyEOfhOLGdB07pH7MNUmhcF7qRQZDLiZ8jN2E+txD04+ztHN2EhlOAQtRM6lYJuLvjZh7xsw8N5n0ON2bRS8V//O6EY0u+rH0w4jQF+khkgqzQ0ZomdSAbCg1EvE0OTLpM8E1J0ItGRciEaOkl1LSh7P4/TJpnVWdWvXytlapX+XNFOEIjuEUHDiHOtxAA5og4AGe4BlerEfr1Xqz3n9GC1a+cwh/YH18A4ayk9M=</latexit>

' = �(')

<latexit sha1_base64="Jr+WzmExwGHNBcvnHscXQ0u0zQM=">AAACCXicbVC7TsNAEDzzDOFlQFQ0JyKk0EQ2igQUSBE0lEEiDym2ovNlk5xyfnC3RoqsfAFfQQsVHaLlKyj4F+zEBSRMNTuzq90dL5JCo2V9GUvLK6tr64WN4ubW9s6uubff1GGsODR4KEPV9pgGKQJooEAJ7UgB8z0JLW90k/mtR1BahME9jiNwfTYIRF9whqnUNQ8dLXx4cOiVUx+K8qw67Zolq2JNQReJnZMSyVHvmt9OL+SxDwFyybTu2FaEbsIUCi5hUnRiDRHjIzaATkoD5oN2k+n5E3oSa4YhjUBRIelUhN8TCfO1Hvte2ukzHOp5LxP/8zox9i/cRARRjBDwbBEKCdNFmiuR5gK0JxQgsuxyoCKgnCmGCEpQxnkqxmlQxTQPe/77RdI8q9jVyuVdtVS7zpMpkCNyTMrEJuekRm5JnTQIJwl5Ji/k1Xgy3ox342PWumTkMwfkD4zPHyZ1mYs=</latexit>

}(P ⇥ P)

<latexit sha1_base64="6T/HxMvHHRULW4WPYy4NFPtJoss=">AAACFXicbVC7TsNAEDyHVwivACXNQYQUmshGSEAXQUMZJPKQ4ihaXzbhlPNDd2sQslLzCXwFLVR0iJaagn/BDilCwlSjmV3N7niRkoZs+8vKLSwuLa/kVwtr6xubW8XtnYYJYy2wLkIV6pYHBpUMsE6SFLYijeB7Cpve8DLzm3eojQyDG3qIsOPDIJB9KYBSqVvcd++jsusD3QpQSW3kkvTRTAlH3WLJrthj8HniTEiJTVDrFr /dXihiHwMSCoxpO3ZEnQQ0SaFwVHBjgxGIIQywndIA0sBOMn5lxA9jAxTyCDWXio9FnN5IwDfmwffSyexGM+tl4n9eO6b+WSeRQRQTBiILIqlwHGSElmlHyHtSIxFklyOXAReggQi15CBEKsZpaYW0D2f2+3nSOK44J5Xz65NS9WLSTJ7tsQNWZg47ZVV2xWqszgR7ZM/shb1aT9ab9W59/I7mrMnOLvsD6/MHF7aflA==</latexit>

R v R0 , R0 ✓ R

<latexit sha1_base64="UlGLWHatjbwHxvka8ESwnVlC2Js="></latexit>
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Computing fixpoints

start from the universal relation (all pairs, a unique partition)
all processes are equivalent

we apply       to distinguish more and more processes�

<latexit sha1_base64="e7z8tUz1GLVDKpSW2kBYfA/g65k=">AAAB9nicbVC7TsNAEFyHVwivACXNiQiJKrIREtBF0FAGiTykxIrOl01yyvmhuzUisvILtFDRIVp+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXX4waVDLBFkhR2I43c9xR2vOlN5nceUBsZBvc0i9D1+TiQIyk4ZVK/OZGDas2u2znYMnEKUoMCzUH1qz8MRexjQEJxY3qOHZGbcE1SKJxX+rHBiIspH2MvpQH30bhJnnXOTmLDKWQRaiYVy0X8vZFw35iZ76WTPqeJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QEZEOpkYhnyZHJgAmuORFqybgQqRinrVTSPpzF75dJ+6zunNev7s5rjeuimTIcwTGcggMX0IBbaEILBEzgCZ7hxXq0Xq036/1ntGQVO4fwB9bHN5JBkrA=</latexit>

distinguishable in one stepR1

<latexit sha1_base64="x5rLwvN1pbuXVjE0xYezL50cb68=">AAAB/nicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGRB5SHEXnyyaccj6f7tZIkRWJr6CFig7R8isU/Au2cQEJU41mdrWzE2gpLLrup1NaWl5ZXSuvVzY2t7Z3qrt7bRvFhkOLRzIy3YBZkEJBCwVK6GoDLAwkdILJVeZ3HsBYEak7nGroh2ysxEhwhqnk+yHD+2CU3M4G3qBac+tuDrpIvILUSIHmoPrlDyMeh6CQS2Ztz3M19hNmUHAJs4ofW9CMT9gYeilVLATbT/LMM3oUW4YR1WCokDQX4fdGwkJrp2GQTmYZ7byXif95vRhH5/1EKB0jKJ4dQiEhP2S5EWkZQIfCACLLkgMVinJmGCIYQRnnqRin7VTSPrz57xdJ+6TundYvbk5rjcuimTI5IIfkmHjkjDTINWmSFuFEkyfyTF6cR+fVeXPef0ZLTrGzT/7A+fgGwwCWKw==</latexit>

R2

<latexit sha1_base64="22a4fI0oldCapWs6gkojC3H0Q+Y=">AAAB/nicbVC7TsNAEDyHVwivACXNiQiJKrKjSEAXQUMZEHlIsRWdL5twyvls3a2RIisSX0ELFR2i5Vco+Bds4wISphrN7Gpnx4+kMGjbn1ZpZXVtfaO8Wdna3tndq+4fdE0Yaw4dHspQ931mQAoFHRQooR9pYIEvoedPrzK/9wDaiFDd4SwCL2ATJcaCM0wl1w0Y3vvj5HY+bAyrNbtu56DLxClIjRRoD6tf7ijkcQAKuWTGDBw7Qi9hGgWXMK+4sYGI8SmbwCCligVgvCTPPKcnsWEY0gg0FZLmIvzeSFhgzCzw08kso1n0MvE/bxDj+NxLhIpiBMWzQygk5IcM1yItA+hIaEBkWXKgQlHONEMELSjjPBXjtJ1K2oez+P0y6TbqTrN+cdOstS6LZsrkiByTU+KQM9Ii16RNOoSTiDyRZ/JiPVqv1pv1/jNasoqdQ/IH1sc3xI+WLA==</latexit>

distinguishable in two steps
...

<latexit sha1_base64="UmIv+hhm3ZU361RBmgDjOZpQ09k=">AAAB+HicbVC7TsNAEFyHVwivACXNiQiJKrJRJKCLoKEMEnlISRSdL5tw5PzQ3TpSsPIPtFDRIVr+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHLBJEW2BSBCnTH5QaV9LFJkhR2Qo3ccxW23cl16renqI0M/Duahdj3+NiXIyk4JVKrNx0GZAblil21M7Bl4uSkAjkag/JXbxiIyEOfhOLGdB07pH7MNUmhcF7qRQZDLiZ8jN2E+txD04+ztHN2EhlOAQtRM6lYJuLvjZh7xsw8N5n0ON2bRS8V//O6EY0u+rH0w4jQF+khkgqzQ0ZomdSAbCg1EvE0OTLpM8E1J0ItGRciEaOkl1LSh7P4/TJpnVWdWvXytlapX+XNFOEIjuEUHDiHOtxAA5og4AGe4BlerEfr1Xqz3n9GC1a+cwh/YH18A4ayk9M=</latexit>

the number of partitions increases at each step

can we reuse Kleene’s fix point theorem to compute      ?'

<latexit sha1_base64="WEWEHZgdVOvauGr4T0a34SHTue0=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlIiRWdL5tw5O5s7tZIIco/0EJFh2j5Gwr+Bdu4gISpRjO72tkJIiksuu6nU1haXlldK66XNja3tnfKu3stG8aGQ5OHMjSdgFmQQkMTBUroRAaYCiS0g/Fl6rcfwFgR6hucROArNtJiKDjDRGr1rFBw3y9X3KqbgS4SLycVkqPRL3/1BiGPFWjkklnb9dwI/SkzKLiEWakXW4gYH7MRdBOqmQLrT7O0M3oUW4YhjcBQIWkmwu+NKVPWTlSQTCqGt3beS8X/vG6MwzN/KnQUI2ieHkIhITtkuRFJDUAHwgAiS5MDFZpyZhgiGEEZ54kYJ72Ukj68+e8XSeuk6tWq59e1Sv0ib6ZIDsghOSYeOSV1ckUapEk4uSNP5Jm8OI/Oq/PmvP+MFpx8Z5/8gfPxDWwjk8I=</latexit>

' ?
=

G
�n(P ⇥ P)

<latexit sha1_base64="GLNMTwFxXEnW6s6qq0QOGfp2ROc="></latexit>

intersection



1212

is monotone�

<latexit sha1_base64="e7z8tUz1GLVDKpSW2kBYfA/g65k=">AAAB9nicbVC7TsNAEFyHVwivACXNiQiJKrIREtBF0FAGiTykxIrOl01yyvmhuzUisvILtFDRIVp+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXX4waVDLBFkhR2I43c9xR2vOlN5nceUBsZBvc0i9D1+TiQIyk4ZVK/OZGDas2u2znYMnEKUoMCzUH1qz8MRexjQEJxY3qOHZGbcE1SKJxX+rHBiIspH2MvpQH30bhJnnXOTmLDKWQRaiYVy0X8vZFw35iZ76WTPqeJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QEZEOpkYhnyZHJgAmuORFqybgQqRinrVTSPpzF75dJ+6zunNev7s5rjeuimTIcwTGcggMX0IBbaEILBEzgCZ7hxXq0Xq036/1ntGQVO4fwB9bHN5JBkrA=</latexit>

proof.
take                   we need to prove R1 v R2

<latexit sha1_base64="v0G1Ek2DMJ116sq15lEVRDZGkhg=">AAACGHicbVC7TsNAEDzzDOFloKQ5EZCoIjuKBHQRNJQBkYcUR9H5sgmnnB+5WyNFVn6AT+AraKGiQ7R0FPwLtnEREqYazexqZ8cNpdBoWV/G0vLK6tp6YaO4ubW9s2vu7Td1ECkODR7IQLVdpkEKHxooUEI7VMA8V0LLHV2lfusBlBaBf4eTELoeG/piIDjDROqZx47H8N4dxLfTnu3osY5cDQhjOqNXembJKlsZ6CKxc1IiOeo989vpBzzywEcumdYd2wqxGzOFgkuYFp1IQ8j4iA2hk1CfeaC7cfbNlJ5EmmFAQ1BUSJqJMLsRM0/riecmk2lGPe+l4n9eJ8LBeTcWfhgh+Dw9hEJCdkhzJZKagPaFAkSWJgcqfMqZYoigBGWcJ2KU9FZM+rDnv18kzUrZrpYvbqql2mXeTIEckiNySmxyRmrkmtRJg3DySJ7JC3k1now34934+B1dMvKdA/IHxucPV5SgwQ==</latexit>

R2 ✓ R1

<latexit sha1_base64="t/yRl6tdmU7ksmE+L68sRK6aP0E=">AAACFnicbVC7TsNAEDyHVwivACXNKRESVWRHkYAugoYyIPKQkig6XzbhlPPZ3K2RIis9n8BX0EJFh2hpKfgXbOMiJEw1mtnVzo4bSGHQtr+s3Mrq2vpGfrOwtb2zu1fcP2gZP9QcmtyXvu64zIAUCpooUEIn0MA8V0LbnVwmfvsBtBG+usVpAH2PjZUYCc4wlgbFUs9jeOeOopvZoNozoWsA4Z7Oqc6gWLYrdgq6TJyMlEmGxqD43Rv6PPRAIZfMmK5jB9iPmEbBJcwKvdBAwPiEjaEbU8U8MP0o/WVGj0PD0KcBaCokTUWY34iYZ8zUc+PJJKNZ9BLxP68b4uisHwkVhAiKJ4dQSEgPGa5FXBLQodCAyJLkQIWinGmGCFpQxnkshnFrhbgPZ/H7ZdKqVpxa5fy6Vq5fZM3kyREpkRPikFNSJ1ekQZqEk0fyTF7Iq/VkvVnv1sfvaM7Kdg7JH1ifP4xfn8k=</latexit>

�(R2) ✓ �(R1)

<latexit sha1_base64="ZP8+E54iKv1p4x3EIbPWttxWl+A=">AAACInicbVDLTgJBEJzFF+IL9ehlIjGBy2aXkKg3ohePaOSRsITMDg1MmH0402tCNvyFn+BXeNWTN+PJRP/F3ZWDgnWqVHWnq8sNpdBoWR9GbmV1bX0jv1nY2t7Z3SvuH7R0ECkOTR7IQHVcpkEKH5ooUEInVMA8V0LbnVymfvselBaBf4vTEHoeG/liKDjDROoXTacxFmXHYzh2h/HNrF+tODpyNSDc0UXPrvSLJcu0MtBlYs9JiczR6Be/nEHAIw985JJp3bWtEHsxUyi4hFnBiTSEjE/YCLoJ9ZkHuhdnf83oSaQZBjQERYWkmQi/N2LmaT313GQyDakXvVT8z+tGODzrxcIPIwSfp4dQSMgOaa5EUhjQgVCAyNLkQIVPOVMMEZSgjPNEjJIGC0kf9uL3y6RVNe2aeX5dK9Uv5s3kyRE5JmVik1NSJ1ekQZqEkwfyRJ7Ji/FovBpvxvvPaM6Y7xySPzA+vwGOcqPd</latexit>

�(R1) v �(R2)

<latexit sha1_base64="17XVpmkcR1XaFSJ4aTYwu/7igwc=">AAACJHicbVC7TgJBFJ31ifhCLW0mEhNoyC4hUTuijSUaeSTshswOF5gw+2DmrgnZ8Bt+gl9hq5WdsbDQb3F3pVDwVCfn3Jt77nFDKTSa5oexsrq2vrGZ28pv7+zu7RcODls6iBSHJg9koDou0yCFD00UKKETKmCeK6Htjq9Sv30PSovAv8NpCI7Hhr4YCM4wkXoF026MRMn2GI7cQXw761llW0905GpAmNBFt1ruFYpmxcxAl4k1J0UyR6NX+LT7AY888JFLpnXXMkN0YqZQcAmzvB1pCBkfsyF0E+ozD7QTZ5/N6GmkGQY0BEWFpJkIvzdi5mk99dxkMg2pF71U/M/rRjg4d2LhhxGCz9NDKCRkhzRXIqkMaF8oQGRpcqDCp5wphghKUMZ5IkZJh/mkD2vx+2XSqlasWuXiplasX86byZFjckJKxCJnpE6uSYM0CScP5Ik8kxfj0Xg13oz3n9EVY75zRP7A+PoGYsWk1Q==</latexit>

take                        we need to prove (p, q) 2 �(R2)

<latexit sha1_base64="3gpevUHKl1eBLe8kvcLt2rQTcz8=">AAACD3icbVC7TgJBFJ3FF+ILtaSZSEwgMWSXkKgd0cYSjTwSlpDZ4QITZh/O3DUhGwo/wa+w1crO2PoJFv6LuyuFgqc6Oefe3HOPE0ih0TQ/jczK6tr6RnYzt7W9s7uX3z9oaT9UHJrcl77qOEyDFB40UaCETqCAuY6EtjO5TPz2PSgtfO8WpwH0XDbyxFBwhrHUzxdKwcld2RYetRtjUbJdhmNnGN3M+tVyP180K2YKukysOSmSORr9/Jc98HnogodcMq27lhlgL2IKBZcwy9mhhoDxCRtBN6Yec0H3ovSJGT0ONUOfBqCokDQV4fdGxFytp64TTyYh9aKXiP953RCHZ71IeEGI4PHkEAoJ6SHNlYjbAToQChBZkhxoXAZniiGCEpRxHothXFcu7sNa/H6ZtKoVq1Y5v64V6xfzZrKkQI5IiVjklNTJFWmQJuHkgTyRZ/JiPBqvxpvx/jOaMeY7h+QPjI9vxkubcg==</latexit>

(p, q) 2 �(R1)

<latexit sha1_base64="X9LnL99NxBkxxYY1EeJpxnYGUjE=">AAACD3icbVC7SgNBFJ31GeMraplmMAgJSNiVgNoFbSyjmAdklzA7uUmGzD6cuSuEJYWf4FfYamUntn6Chf/ibtxCE091OOde7rnHDaXQaJqfxtLyyuraem4jv7m1vbNb2Ntv6SBSHJo8kIHquEyDFD40UaCETqiAea6Etju+TP32PSgtAv8WJyE4Hhv6YiA4w0TqFYrl8PiuYguf2o2RKNsew5E7iG+mPavSK5TMqjkDXSRWRkokQ6NX+LL7AY888JFLpnXXMkN0YqZQcAnTvB1pCBkfsyF0E+ozD7QTz56Y0qNIMwxoCIoKSWci/N6Imaf1xHOTyTSknvdS8T+vG+HgzImFH0YIPk8PoZAwO6S5Ekk7QPtCASJLkwNNyuBMMURQgjLOEzFK6sonfVjz3y+S1knVqlXPr2ul+kXWTI4UySEpE4uckjq5Ig3SJJw8kCfyTF6MR+PVeDPef0aXjGzngPyB8fENxLubcQ==</latexit>

take              we want to find             withp
µ�! p0

<latexit sha1_base64="Si+T+egzOC1qerJ0sRJBAORIKFM=">AAACCXicbVDLTgJBEJz1ifhCjScvE4nRE9k1JOqN6MUjJvJIgJDeoYEJs7uTmV6VbPgCv8KrnrwZr36FB//FBTkoWKdKVXe6unytpCXX/XQWFpeWV1Yza9n1jc2t7dzObtVGsRFYEZGKTN0Hi0qGWCFJCuvaIAS+wpo/uBr7tTs0VkbhLQ01tgLohbIrBVAqtXP7uvlgZK9PYEx0nzSDeMT1cTuXdwvuBHyeeFOSZ1OU27mvZicScYAhCQXWNjxXUysBQ1IoHGWbsUUNYgA9bKQ0hABtK5nEH/Gj2AJFXKPhUvGJiL83EgisHQZ+OhkA9e2sNxb/8xoxdc9biQx1TBiK8SGSCieHrDAy7QV5RxokgnFy5DLkAgwQoZEchEjFOC0qm/bhzX4/T6qnBa9YuLgp5kuX02Yy7IAdshPmsTNWYteszCpMsIQ9sWf24jw6r86b8/4zuuBMd/bYHzgf371Mmog=</latexit>

q
µ�! q0

<latexit sha1_base64="xrD16q7iwYFeNnt+cGAmqtoTkYU=">AAACCXicbVDLTgJBEJz1ifhaNZ68TCRGT2TXkKg3ohePmMgjAUJ6hwYmzD6Y6VXJhi/wK7zqyZvx6ld48F9ckIOCdapUdaery4uUNOQ4n9bC4tLyympmLbu+sbm1be/sVkwYa4FlEapQ1zwwqGSAZZKksBZpBN9TWPX6V2O/eofayDC4pWGETR+6gexIAZRKLXt/0HjQstsj0Dq8Txp+POKD45adc/LOBHyeuFOSY1OUWvZXox2K2MeAhAJj6q4TUTMBTVIoHGUbscEIRB+6WE9pAD6aZjKJP+JHsQEKeYSaS8UnIv7eSMA3Zuh76aQP1DOz3lj8z6vH1DlvJjKIYsJAjA+RVDg5ZISWaS/I21IjEYyTI5cBF6CBCLXkIEQqxmlR2bQPd/b7eVI5zbuF/MVNIVe8nDaTYQfskJ0wl52xIrtmJVZmgiXsiT2zF+vRerXerPef0QVrurPH/sD6+AbAf5qK</latexit>

since                         we have             with(p, q) 2 �(R2)

<latexit sha1_base64="3gpevUHKl1eBLe8kvcLt2rQTcz8=">AAACD3icbVC7TgJBFJ3FF+ILtaSZSEwgMWSXkKgd0cYSjTwSlpDZ4QITZh/O3DUhGwo/wa+w1crO2PoJFv6LuyuFgqc6Oefe3HOPE0ih0TQ/jczK6tr6RnYzt7W9s7uX3z9oaT9UHJrcl77qOEyDFB40UaCETqCAuY6EtjO5TPz2PSgtfO8WpwH0XDbyxFBwhrHUzxdKwcld2RYetRtjUbJdhmNnGN3M+tVyP180K2YKukysOSmSORr9/Jc98HnogodcMq27lhlgL2IKBZcwy9mhhoDxCRtBN6Yec0H3ovSJGT0ONUOfBqCokDQV4fdGxFytp64TTyYh9aKXiP953RCHZ71IeEGI4PHkEAoJ6SHNlYjbAToQChBZkhxoXAZniiGCEpRxHothXFcu7sNa/H6ZtKoVq1Y5v64V6xfzZrKkQI5IiVjklNTJFWmQJuHkgTyRZ/JiPBqvxpvx/jOaMeY7h+QPjI9vxkubcg==</latexit>

q
µ�! q0

<latexit sha1_base64="xrD16q7iwYFeNnt+cGAmqtoTkYU=">AAACCXicbVDLTgJBEJz1ifhaNZ68TCRGT2TXkKg3ohePmMgjAUJ6hwYmzD6Y6VXJhi/wK7zqyZvx6ld48F9ckIOCdapUdaery4uUNOQ4n9bC4tLyympmLbu+sbm1be/sVkwYa4FlEapQ1zwwqGSAZZKksBZpBN9TWPX6V2O/eofayDC4pWGETR+6gexIAZRKLXt/0HjQstsj0Dq8Txp+POKD45adc/LOBHyeuFOSY1OUWvZXox2K2MeAhAJj6q4TUTMBTVIoHGUbscEIRB+6WE9pAD6aZjKJP+JHsQEKeYSaS8UnIv7eSMA3Zuh76aQP1DOz3lj8z6vH1DlvJjKIYsJAjA+RVDg5ZISWaS/I21IjEYyTI5cBF6CBCLXkIEQqxmlR2bQPd/b7eVI5zbuF/MVNIVe8nDaTYQfskJ0wl52xIrtmJVZmgiXsiT2zF+vRerXerPef0QVrurPH/sD6+AbAf5qK</latexit>

take              we want to find             withq
µ�! q0

<latexit sha1_base64="xrD16q7iwYFeNnt+cGAmqtoTkYU=">AAACCXicbVDLTgJBEJz1ifhaNZ68TCRGT2TXkKg3ohePmMgjAUJ6hwYmzD6Y6VXJhi/wK7zqyZvx6ld48F9ckIOCdapUdaery4uUNOQ4n9bC4tLyympmLbu+sbm1be/sVkwYa4FlEapQ1zwwqGSAZZKksBZpBN9TWPX6V2O/eofayDC4pWGETR+6gexIAZRKLXt/0HjQstsj0Dq8Txp+POKD45adc/LOBHyeuFOSY1OUWvZXox2K2MeAhAJj6q4TUTMBTVIoHGUbscEIRB+6WE9pAD6aZjKJP+JHsQEKeYSaS8UnIv7eSMA3Zuh76aQP1DOz3lj8z6vH1DlvJjKIYsJAjA+RVDg5ZISWaS/I21IjEYyTI5cBF6CBCLXkIEQqxmlR2bQPd/b7eVI5zbuF/MVNIVe8nDaTYQfskJ0wl52xIrtmJVZmgiXsiT2zF+vRerXerPef0QVrurPH/sD6+AbAf5qK</latexit>

p
µ�! p0

<latexit sha1_base64="Si+T+egzOC1qerJ0sRJBAORIKFM=">AAACCXicbVDLTgJBEJz1ifhCjScvE4nRE9k1JOqN6MUjJvJIgJDeoYEJs7uTmV6VbPgCv8KrnrwZr36FB//FBTkoWKdKVXe6unytpCXX/XQWFpeWV1Yza9n1jc2t7dzObtVGsRFYEZGKTN0Hi0qGWCFJCuvaIAS+wpo/uBr7tTs0VkbhLQ01tgLohbIrBVAqtXP7uvlgZK9PYEx0nzSDeMT1cTuXdwvuBHyeeFOSZ1OU27mvZicScYAhCQXWNjxXUysBQ1IoHGWbsUUNYgA9bKQ0hABtK5nEH/Gj2AJFXKPhUvGJiL83EgisHQZ+OhkA9e2sNxb/8xoxdc9biQx1TBiK8SGSCieHrDAy7QV5RxokgnFy5DLkAgwQoZEchEjFOC0qm/bhzX4/T6qnBa9YuLgp5kuX02Yy7IAdshPmsTNWYteszCpMsIQ9sWf24jw6r86b8/4zuuBMd/bYHzgf371Mmog=</latexit>

analogous to the previous case
hence(p, q) 2 �(R1)

<latexit sha1_base64="X9LnL99NxBkxxYY1EeJpxnYGUjE=">AAACD3icbVC7SgNBFJ31GeMraplmMAgJSNiVgNoFbSyjmAdklzA7uUmGzD6cuSuEJYWf4FfYamUntn6Chf/ibtxCE091OOde7rnHDaXQaJqfxtLyyuraem4jv7m1vbNb2Ntv6SBSHJo8kIHquEyDFD40UaCETqiAea6Etju+TP32PSgtAv8WJyE4Hhv6YiA4w0TqFYrl8PiuYguf2o2RKNsew5E7iG+mPavSK5TMqjkDXSRWRkokQ6NX+LL7AY888JFLpnXXMkN0YqZQcAnTvB1pCBkfsyF0E+ozD7QTz56Y0qNIMwxoCIoKSWci/N6Imaf1xHOTyTSknvdS8T+vG+HgzImFH0YIPk8PoZAwO6S5Ekk7QPtCASJLkwNNyuBMMURQgjLOEzFK6sonfVjz3y+S1knVqlXPr2ul+kXWTI4UySEpE4uckjq5Ig3SJJw8kCfyTF6MR+PVeDPef0aXjGzngPyB8fENxLubcQ==</latexit>

(p0, q0) 2 R1

<latexit sha1_base64="Z/w7AkL6EVHx+rzvt2w6VYL0tHA=">AAACCnicbVDLSgNBEJz1GeNrVfDiZTBIIkjYlYB6C3rxGMU8IAlhdtKJQ2Zn15leIaz5A7/Cq568iVd/woP/4m7MQRPrVFR109XlhVIYdJxPa25+YXFpObOSXV1b39i0t7ZrJog0hyoPZKAbHjMghYIqCpTQCDUw35NQ9wYXqV+/B21EoG5wGELbZ30leoIzTKSOvVsI80d3+cOWUC2f4a3Xi69HHbdj55yiMwadJe6E5MgElY791eoGPPJBIZfMmKbrhNiOmUbBJYyyrchAyPiA9aGZUMV8MO14nH9EDyLDMKAhaCokHYvweyNmvjFD30sm04xm2kvF/7xmhL3TdixUGCEonh5CIWF8yHAtkmKAdoUGRJYmByoU5UwzRNCCMs4TMUqayiZ9uNPfz5LacdEtFc+uSrny+aSZDNkj+6RAXHJCyuSSVEiVcPJAnsgzebEerVfrzXr/GZ2zJjs75A+sj29XS5mf</latexit>

(p0, q0) 2 R1

<latexit sha1_base64="Z/w7AkL6EVHx+rzvt2w6VYL0tHA=">AAACCnicbVDLSgNBEJz1GeNrVfDiZTBIIkjYlYB6C3rxGMU8IAlhdtKJQ2Zn15leIaz5A7/Cq568iVd/woP/4m7MQRPrVFR109XlhVIYdJxPa25+YXFpObOSXV1b39i0t7ZrJog0hyoPZKAbHjMghYIqCpTQCDUw35NQ9wYXqV+/B21EoG5wGELbZ30leoIzTKSOvVsI80d3+cOWUC2f4a3Xi69HHbdj55yiMwadJe6E5MgElY791eoGPPJBIZfMmKbrhNiOmUbBJYyyrchAyPiA9aGZUMV8MO14nH9EDyLDMKAhaCokHYvweyNmvjFD30sm04xm2kvF/7xmhL3TdixUGCEonh5CIWF8yHAtkmKAdoUGRJYmByoU5UwzRNCCMs4TMUqayiZ9uNPfz5LacdEtFc+uSrny+aSZDNkj+6RAXHJCyuSSVEiVcPJAnsgzebEerVfrzXr/GZ2zJjs75A+sj29XS5mf</latexit>

(p0, q0) 2 R2 ✓ R1

<latexit sha1_base64="V/h4ygqMi3+LYC8OVXiTPpVRFBU=">AAACH3icbVC7TsNAEDzzJrwMlDQnIgQIFNkoEtAhaCgBERIpjqLzZRNOnM+XuzUSsvIRfAJfQQsVHaJNwb9gmxThMdVoZlc7O6GWwqLnDZ2Jyanpmdm5+dLC4tLyiru6dmPjxHCo8VjGphEyC1IoqKFACQ1tgEWhhHp4d5b79XswVsTqGh80tCLWU6IrOMNMart7O3p7v7+9GwgVRAxvw256NWgfBDYJLSD0x0S/7Za9ileA/iX+iJTJCBdt9zPoxDyJQCGXzNqm72lspcyg4BIGpSCxoBm/Yz1oZlSxCGwrLZ4a0K3EMoypBkOFpIUI4xspi6x9iMJsMs9of3u5+J/XTLB71EqF0gmC4vkhFBKKQ5YbkbUFtCMMILI8OVChKGeGIYIRlHGeiUlWXynrw//9/V9yc1Dxq5Xjy2r55HTUzBzZIJtkh/jkkJyQc3JBaoSTR/JMXsir8+S8Oe/Ox/fohDPaWSc/4Ay/AIS+ouI=</latexit>

TH.
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is continuous (for finitely branching processes)�

<latexit sha1_base64="e7z8tUz1GLVDKpSW2kBYfA/g65k=">AAAB9nicbVC7TsNAEFyHVwivACXNiQiJKrIREtBF0FAGiTykxIrOl01yyvmhuzUisvILtFDRIVp+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXX4waVDLBFkhR2I43c9xR2vOlN5nceUBsZBvc0i9D1+TiQIyk4ZVK/OZGDas2u2znYMnEKUoMCzUH1qz8MRexjQEJxY3qOHZGbcE1SKJxX+rHBiIspH2MvpQH30bhJnnXOTmLDKWQRaiYVy0X8vZFw35iZ76WTPqeJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QEZEOpkYhnyZHJgAmuORFqybgQqRinrVTSPpzF75dJ+6zunNev7s5rjeuimTIcwTGcggMX0IBbaEILBEzgCZ7hxXq0Xq036/1ntGQVO4fwB9bHN5JBkrA=</latexit>

proof.
take a chain {Rn}n2N

<latexit sha1_base64="BPzQxNzd/JHx0U0IGBlmwJmgTQs=">AAACFXicbVC7TsNAEDyHVwivACXNQYREFdkoEtBF0FChgMhDiiPrfNmEU85n626NFFmu+QS+ghYqOkRLTcG/YCcpIDDVaGZXOzt+JIVB2/60CguLS8srxdXS2vrG5lZ5e6dlwlhzaPJQhrrjMwNSKGiiQAmdSAMLfAltf3SR++170EaE6hbHEfQCNlRiIDjDTPLK+27iBgzv/EFyk3rKTb1EuUJNNT+5SlOvXLGr9gT0L3FmpEJmaHjlL7cf8jgAhVwyY7qOHWEvYRoFl5CW3NhAxPiIDaGbUcUCML1k8kpKD2PDMKQRaCoknYjwcyNhgTHjwM8m84hm3svF/7xujIPTXiJUFCMonh9CIWFyyHAtso6A9oUGRJYnByoU5UwzRNCCMs4zMc5KK2V9OPPf/yWt46pTq55d1yr181kzRbJHDsgRccgJqZNL0iBNwskDeSLP5MV6tF6tN+t9OlqwZju75Besj2/936Aj</latexit>

R0 v R1 v · · · v Rn v . . .

<latexit sha1_base64="0wABuVBjH2Cjvpk9j83MuPWrtRA=">AAACV3icdVA9TwJBEF1ORcQv1NJmIzGxIneGRO2INpZoREiAkL1lwA17e8fOnAm58AP9CRb+Blut9A4pQPRVL++9ycw8P9IKyXVfc87a+kZ+s7BV3N7Z3dsvHRw+YhhbCQ0Z6tC2fIGglYEGKdLQiiyIwNfQ9Ec3md98BosqNA80iaAbiKFRAyUFpVKvJDuBoCd/kNxPe24Hxxj7CARjXlwwvGWjHxLy/7JmNdsrld2KOwNfJd6clNkc9V7pLZ2TcQCGpBaIbc+NqJsIS0pqmBY7MUIk5EgMoZ1SIwLAbjIrY8pPYxQU8ggsV5rPRFicSESAOAn8NJldjb+9TPzLa8c0uOwmykQxgZHZIlIaZotQWpW2DLyvLBCJ7HLgynAprCACq7iQMhXjtPZi2of3+/tV8nhe8aqVq7tquXY9b6bAjtkJO2Meu2A1dsvqrMEke2Hv7IN95l5zX07eKfxEndx85ogtwTn4Bpwut/U=</latexit>

R0 ◆ R1 ◆ · · · ◆ Rn ◆ . . .

<latexit sha1_base64="bN5DUlogt0QwbpS84u51jM/IPaE=">AAACT3icbVC7TsNAEDyHVxJeBkqaExESVWSjSEAXQUMZEHlIThSdL5twyvls7tZIkZWP4xMoKahpoaJD2JaLEDLVaGZWuzt+JIVBx3mzSmvrG5tb5Up1e2d3b98+OOyYMNYc2jyUoe75zIAUCtooUEIv0sACX0LXn95kfvcZtBGhesBZBIOATZQYC84wlYa21w8YPvrj5H4+dPomjgwgPNHqguwuyqMQDV2dU8u5oV1z6k4O+p+4BamRAq2h/Z7O8TgAhVwyYzzXiXCQMI2CS5hX+7GBiPEpm4CXUsUCMIMkL2FOT2PDMKQRaCokzUVYnEhYYMws8NNkdrNZ9jJxlefFOL4cJEJFMYLi2SIUEvJFhmuRtgt0JDQgsuxyoEJRzjRDBC0o4zwV47TuatqHu/z9f9I5r7uN+tVdo9a8Lpopk2NyQs6ISy5Ik9ySFmkTTl7IB/kkX9ar9W39lIpoySrIEfmDUuUXK4+1TA==</latexit>

we need to prove �

 
G

n2N
Rn

!
=
G

n2N
�(Rn)

<latexit sha1_base64="wfwS6uhrAQqotlY1XayL1GAeY1g="></latexit>

�

 
G

n2N
Rn

!
v
G

n2N
�(Rn)

<latexit sha1_base64="qZ0iaCF+jlvMAbhQcwQdqJ//LkE="></latexit>

�

 
G

n2N
Rn

!
w
G

n2N
�(Rn)

<latexit sha1_base64="ZgOAkjxpEze416HcaukdPBt1tTc="></latexit>

�

 
\

n2N
Rn

!
◆
\

n2N
�(Rn)

<latexit sha1_base64="9zAW/g+D20gJ56wA9qaOyRL33j8="></latexit>

follows from monotonicity

take                               we want to prove(p, q) 2
\

n2N
�(Rn)

<latexit sha1_base64="coGbaHM7wjccPEHXK4vr58HcflQ="></latexit>

(p, q) 2 �

 
\

n2N
Rn

!

<latexit sha1_base64="RdLbRoezGmiFjMbXdRECgJI0xuQ="></latexit>

8n. (p, q) 2 �(Rn)

<latexit sha1_base64="S0+wvsO73xXGz7eR8f9W5zsjh4Q=">AAACHHicbVDLSgNBEJz1GeMr6tHLYBAiSNiVgHoTvXiMYqKQDaF30kkGZ2fXmV5BlvyCn+BXeNWTN/EqePBf3I05qLFORVU3XV1BrKQl1/1wpqZnZufmCwvFxaXlldXS2nrTRokR2BCRisxVABaV1NggSQqvYoMQBgovg+uT3L+8RWNlpC/oLsZ2CH0te1IAZVKnVPF7kQGluK76vBLv3uz4UnO/PpAVPwQaBL30fNjRO7xTKrtVdwQ+SbwxKbMx6p3Sp9+NRBKiJqHA2pbnxtROwZAUCodFP7EYg7iGPrYyqiFE205HHw35dmKBIh6j4VLxkYg/N1IIrb0Lg2wyT2n/ern4n9dKqHfQTqWOE0It8kMkFY4OWWFkVhXyrjRIBHly5FkbAgwQoZEchMjEJOuumPXh/f1+kjT3ql6tenhWKx8dj5spsE22xSrMY/vsiJ2yOmswwe7ZI3tiz86D8+K8Om/fo1POeGeD/YLz/gUra6Bk</latexit>

(continue)

TH.
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proof. (continue)

take              we want to find             withp
µ�! p0

<latexit sha1_base64="Si+T+egzOC1qerJ0sRJBAORIKFM=">AAACCXicbVDLTgJBEJz1ifhCjScvE4nRE9k1JOqN6MUjJvJIgJDeoYEJs7uTmV6VbPgCv8KrnrwZr36FB//FBTkoWKdKVXe6unytpCXX/XQWFpeWV1Yza9n1jc2t7dzObtVGsRFYEZGKTN0Hi0qGWCFJCuvaIAS+wpo/uBr7tTs0VkbhLQ01tgLohbIrBVAqtXP7uvlgZK9PYEx0nzSDeMT1cTuXdwvuBHyeeFOSZ1OU27mvZicScYAhCQXWNjxXUysBQ1IoHGWbsUUNYgA9bKQ0hABtK5nEH/Gj2AJFXKPhUvGJiL83EgisHQZ+OhkA9e2sNxb/8xoxdc9biQx1TBiK8SGSCieHrDAy7QV5RxokgnFy5DLkAgwQoZEchEjFOC0qm/bhzX4/T6qnBa9YuLgp5kuX02Yy7IAdshPmsTNWYteszCpMsIQ9sWf24jw6r86b8/4zuuBMd/bYHzgf371Mmog=</latexit>

q
µ�! q0

<latexit sha1_base64="xrD16q7iwYFeNnt+cGAmqtoTkYU=">AAACCXicbVDLTgJBEJz1ifhaNZ68TCRGT2TXkKg3ohePmMgjAUJ6hwYmzD6Y6VXJhi/wK7zqyZvx6ld48F9ckIOCdapUdaery4uUNOQ4n9bC4tLyympmLbu+sbm1be/sVkwYa4FlEapQ1zwwqGSAZZKksBZpBN9TWPX6V2O/eofayDC4pWGETR+6gexIAZRKLXt/0HjQstsj0Dq8Txp+POKD45adc/LOBHyeuFOSY1OUWvZXox2K2MeAhAJj6q4TUTMBTVIoHGUbscEIRB+6WE9pAD6aZjKJP+JHsQEKeYSaS8UnIv7eSMA3Zuh76aQP1DOz3lj8z6vH1DlvJjKIYsJAjA+RVDg5ZISWaS/I21IjEYyTI5cBF6CBCLXkIEQqxmlR2bQPd/b7eVI5zbuF/MVNIVe8nDaTYQfskJ0wl52xIrtmJVZmgiXsiT2zF+vRerXerPef0QVrurPH/sD6+AbAf5qK</latexit>

since                              then                          with8n. (p, q) 2 �(Rn)

<latexit sha1_base64="S0+wvsO73xXGz7eR8f9W5zsjh4Q=">AAACHHicbVDLSgNBEJz1GeMr6tHLYBAiSNiVgHoTvXiMYqKQDaF30kkGZ2fXmV5BlvyCn+BXeNWTN/EqePBf3I05qLFORVU3XV1BrKQl1/1wpqZnZufmCwvFxaXlldXS2nrTRokR2BCRisxVABaV1NggSQqvYoMQBgovg+uT3L+8RWNlpC/oLsZ2CH0te1IAZVKnVPF7kQGluK76vBLv3uz4UnO/PpAVPwQaBL30fNjRO7xTKrtVdwQ+SbwxKbMx6p3Sp9+NRBKiJqHA2pbnxtROwZAUCodFP7EYg7iGPrYyqiFE205HHw35dmKBIh6j4VLxkYg/N1IIrb0Lg2wyT2n/ern4n9dKqHfQTqWOE0It8kMkFY4OWWFkVhXyrjRIBHly5FkbAgwQoZEchMjEJOuumPXh/f1+kjT3ql6tenhWKx8dj5spsE22xSrMY/vsiJ2yOmswwe7ZI3tiz86D8+K8Om/fo1POeGeD/YLz/gUra6Bk</latexit>

8n. 9qn. q
µ�! qn

<latexit sha1_base64="gAtVNr+Ox5zdsk6LRCke4xQeqi4=">AAACJHicbVC7TsNAEDzzDOFloKQ5ESFRRTZCAjoEDSVIhESKo2h92SQnzmfnbg1EVn6DT+AraKGiQxQU8C3YIQWvqeZmdjW3EyZKWvK8N2dqemZ2br60UF5cWl5ZddfWL22cGoE1EavYNEKwqKTGGklS2EgMQhQqrIdXJ4Vfv0ZjZawvaJhgK4Kell0pgHKp7XpBNzagFNfVgAd4mydaPmgXr0Fwa2SvT2BMfJMFUToqjLZb8areGPwv8SekwiY4a7vvQScWaYSahAJrm76XUCsDQ1IoHJWD1GIC4gp62MyphghtKxtfNuLbqQWKeYKGS8XHIn7fyCCydhiF+WQE1Le/vUL8z2um1D1oZVInKaEWRRBJheMgK4zMK0PekQaJoPg5cqm5AANEaCQHIXIxzTss5334v6//Sy53q/5e9fB8r3J0PGmmxDbZFtthPttnR+yUnbEaE+yOPbBH9uTcO8/Oi/P6NTrlTHY22A84H58nSaVW</latexit>

(p0, qn) 2 Rn

<latexit sha1_base64="gES/bhGRioiNvKsvj6mW8yLxO2M=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTCIESTsSkC9Bb14jGIekIRldtKJQ2Zn15leISzBT/ArvOrJm3j1Gzz4L+7GHDSxTkVVN11dXiiFQdv+tDJz8wuLS9nl3Mrq2vpGfnOrboJIc6jxQAa66TEDUiiooUAJzVAD8z0JDW9wkfqNe9BGBOoGhyF0fNZXoic4w0Ry8zvF8ODozlWHbaFo22d46/Xi65GrqJsv2CV7DDpLnAkpkAmqbv6r3Q145INCLpkxLccOsRMzjYJLGOXakYGQ8QHrQyuhivlgOvH4hRHdjwzDgIagqZB0LMLvjZj5xgx9L5lMQ5ppLxX/81oR9k47sVBhhKB4egiFhPEhw7VIugHaFRoQWZocaNIDZ5ohghaUcZ6IUVJWLunDmf5+ltSPS065dHZVLlTOJ81kyS7ZI0XikBNSIZekSmqEkwfyRJ7Ji/VovVpv1vvPaMaa7GyTP7A+vgGmTprg</latexit>

R0 ◆ R1 ◆ · · · ◆ Rn ◆ . . .

<latexit sha1_base64="bN5DUlogt0QwbpS84u51jM/IPaE=">AAACT3icbVC7TsNAEDyHVxJeBkqaExESVWSjSEAXQUMZEHlIThSdL5twyvls7tZIkZWP4xMoKahpoaJD2JaLEDLVaGZWuzt+JIVBx3mzSmvrG5tb5Up1e2d3b98+OOyYMNYc2jyUoe75zIAUCtooUEIv0sACX0LXn95kfvcZtBGhesBZBIOATZQYC84wlYa21w8YPvrj5H4+dPomjgwgPNHqguwuyqMQDV2dU8u5oV1z6k4O+p+4BamRAq2h/Z7O8TgAhVwyYzzXiXCQMI2CS5hX+7GBiPEpm4CXUsUCMIMkL2FOT2PDMKQRaCokzUVYnEhYYMws8NNkdrNZ9jJxlefFOL4cJEJFMYLi2SIUEvJFhmuRtgt0JDQgsuxyoEJRzjRDBC0o4zwV47TuatqHu/z9f9I5r7uN+tVdo9a8Lpopk2NyQs6ISy5Ik9ySFmkTTl7IB/kkX9ar9W39lIpoySrIEfmDUuUXK4+1TA==</latexit>

8k  n. (p0, qn) 2 Rk

<latexit sha1_base64="QSph5we6ByqLp3OJZwo/XuNPz6s=">AAACHnicbVC7TsNAEDyHd3gFKGlORIiHUGQjJKBD0FACIiFSHFnrYwOnnM/mbo2ErPwDn8BX0EJFh2ih4F+wQwogTDWa2dXOTpgoacl1P5zSyOjY+MTkVHl6ZnZuvrKw2LBxagTWRaxi0wzBopIa6yRJYTMxCFGo8CLsHhX+xS0aK2N9TncJtiO40rIjBVAuBZVNvxMbUIp3fYU3XNd8vp6sbd0EesOXmvsR0HXYyc56QTeoVN2a2wcfJt6AVNkAJ0Hl07+MRRqhJqHA2pbnJtTOwJAUCntlP7WYgOjCFbZyqiFC2876P/X4amqBYp6g4VLxvog/NzKIrL2LwnyyyGj/eoX4n9dKqbPXzqROUkItikMkFfYPWWFkXhbyS2mQCIrkyPMaBBggQiM5CJGLad5eOe/D+/v9MGls17yd2v7pTvXgcNDMJFtmK2ydeWyXHbBjdsLqTLB79sie2LPz4Lw4r87b92jJGewssV9w3r8AarmhpA==</latexit>

is finitely branching:                       is finiteq

<latexit sha1_base64="brh/W6zDc2V3QdNeW5Kdswgx6fw=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKFMJBIiJVZ0vmzCKeezudtDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun/QNZHVHDo8kpHuBcyAFAo6KFBCL9bAwkDCXTC9zvy7R9BGROoWZzH4IZsoMRacYSq1H4bVmlt3c9Bl4hWkRgq0htWvwSjiNgSFXDJj+p4bo58wjYJLmFcG1kDM+JRNoJ9SxUIwfpIHndMTaxhGNAZNhaS5CL83EhYaMwuDdDJkeG8WvUz8z+tbHF/4iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppVU0j68xe+XSfes7jXql+1GrXlVNFMmR+SYnBKPnJMmuSEt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENf4CRhg==</latexit>

{q0 | q µ�! q0}

<latexit sha1_base64="azdlbAi5iNHWoBdzutFIHeYtJn4=">AAACEXicbVA5TgNBEJw1lzHXAiFCGmEhiKxdZAnIECSERsKH5LWs3qExI88enunl0GInPIFXkEJEhkh5AQF/YW0ccFVUqupWd5UfK2nIcd6t3MTk1PRMfrYwN7+wuGQvr9RMlGiBVRGpSDd8MKhkiFWSpLARa4TAV1j3u0dDv36J2sgoPKWbGFsBdEJ5LgVQJrXtdS/tbQ1uBz3vWsvOBYHW0VXqBUm/t+X123bRKTkj8L/EHZMiG6PStj+8s0gkAYYkFBjTdJ2YWilokkJhv+AlBmMQXehgM6MhBGha6ShGn28mBijiMWouFR+J+H0jhcCYm8DPJgOgC/PbG4r/ec2EzvdaqQzjhDAUw0MkFY4OGaFl1g/yM6mRCIafI5chF6CBCLXkIEQmJllhhawP93f6v6S2U3LLpf2TcvHgcNxMnq2xDbbNXLbLDtgxq7AqE+yOPbBH9mTdW8/Wi/X6NZqzxjur7Aest0/iWp56</latexit>

thus               such that                         is infinite{n | qn = qm}

<latexit sha1_base64="No96IJjf8Uc+dhWfDFZqk2kLdDQ=">AAACA3icbVC7TsNAEDyHVwiPBChpTkRIVJGNkIACKYKGMkjkISWWdb5swinns3O3RopM0vEVtFDRIVo+hIJ/wQ4pIGGq0cyudnb8SAqDtv1p5ZaWV1bX8uuFjc2t7WJpZ7dhwlhzqPNQhrrlMwNSKKijQAmtSAMLfAlNf3CV+c170EaE6hZHEbgB6yvRE5xhKnmlYidRk4fJ0FMXQy/ojL1S2a7YU9BF4sxImcxQ80pfnW7I4wAUcsmMaTt2hG7CNAouYVzoxAYixgesD+2UKhaAcZNp8DE9jA3DkEagqZB0KsLvjYQFxowCP50MGN6ZeS8T//PaMfbO3ESoKEZQPDuEQsL0kOFapI0A7QoNiCxLDlQoyplmiKAFZZynYpxWVEj7cOa/XySN44pzUjm/OSlXL2fN5Mk+OSBHxCGnpEquSY3UCScxeSLP5MV6tF6tN+v9ZzRnzXb2yB9YH99PlZgg</latexit>

9m 2 N

<latexit sha1_base64="N/AO21Gmjvu72pT+10V6paBSkTE=">AAACCnicbVC7TsNAEDyHVwivABINzYkIiSqyUSSgi6ChQkEiDym2ovNlE045n627NSIy+QO+ghYqOkTLT1DwL9gmBSRMNZrZ1c6OH0lh0LY/rcLC4tLySnG1tLa+sblV3t5pmTDWHJo8lKHu+MyAFAqaKFBCJ9LAAl9C2x9dZH77DrQRobrBcQRewIZKDARnmEq98p4L9+kVQwNXKDdgeOv7ydWkV67YVTsHnSfOlFTIFI1e+cvthzwOQCGXzJiuY0foJUyj4BImJTc2EDE+YkPoplSxAIyX5Pkn9DA2DEMagaZC0lyE3xsJC4wZB346mSU0s14m/ud1YxyceolQUYygeHYIhYT8kOFapMUA7QsNiCxLDlQoyplmiKAFZZynYpw2VUr7cGa/nyet46pTq55d1yr182kzRbJPDsgRccgJqZNL0iBNwskDeSLP5MV6tF6tN+v9Z7RgTXd2yR9YH99lNZrk</latexit>

hence                              and we take8n. (p0, qm) 2 Rn

<latexit sha1_base64="kfsPx0zaMG/CFs/E0e6MM10Hgz4=">AAACGXicbVC7TsNAEDzzDOEVoKQ5ESFAQpGNkIAugoYyIPKQ4shaHxs4cT6buzUSsvIFfAJfQQsVHaKlouBfsEMKXlONZna1sxMmSlpy3XdnbHxicmq6NFOenZtfWKwsLbdsnBqBTRGr2HRCsKikxiZJUthJDEIUKmyHV0eF375BY2Wsz+g2wV4EF1r2pQDKpaCy7vdjA0pxXfP5ZrKxfR1EW77U3I+ALsN+djoINA8qVbfmDsH/Em9EqmyERlD58M9jkUaoSSiwtuu5CfUyMCSFwkHZTy0mIK7gArs51RCh7WXDdwZ8PbVAMU/QcKn4UMTvGxlE1t5GYT5ZhLS/vUL8z+um1N/vZVInKaEWxSGSCoeHrDAy7wn5uTRIBEVy5HkPAgwQoZEchMjFNC+unPfh/f7+L2nt1Lzd2sHJbrV+OGqmxFbZGttkHttjdXbMGqzJBLtjD+yRPTn3zrPz4rx+jY45o50V9gPO2yc+9J9r</latexit>

q0 = qm

<latexit sha1_base64="spru6otl9vH+4yYqviUwl+nUUoA=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESGoIhtFAgqkCBrKIJGHlFjR+bIJR85n526NFKz8Ay1UdIiWv6HgX7CNC0iYajSzq50dL5TCoG1/WguLS8srq4W14vrG5tZ2aWe3aYJIc2jwQAa67TEDUihooEAJ7VAD8z0JLW90lfqtB9BGBOoWJyG4PhsqMRCcYSI1x0cX457fK5Xtip2BzhMnJ2WSo94rfXX7AY98UMglM6bj2CG6MdMouIRpsRsZCBkfsSF0EqqYD8aNs7RTehgZhgENQVMhaSbC742Y+cZMfC+Z9BnemVkvFf/zOhEOztxYqDBCUDw9hEJCdshwLZIagPaFBkSWJgcqFOVMM0TQgjLOEzFKeikmfTiz38+T5knFqVbOb6rl2mXeTIHskwNyTBxySmrkmtRJg3ByT57IM3mxHq1X6816/xldsPKdPfIH1sc3xySTWQ==</latexit>

(p0, q0) 2
\

n2N
Rn

<latexit sha1_base64="4x3ho4YFo6xOylXFcQki/ZHNrAo="></latexit>

8n. (p0, q0) 2 Rn

<latexit sha1_base64="zYiMKDVmzgwYTbm9FdM+ol7kLUI=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EVCChCIbIQFdBA0lIAJIcRStLxs45Xw2d2skZOUH+AS+ghYqOkRLR8G/YIcUQJhqNLOrnZ0gVtKS6344Y+MTk1PThZni7Nz8wmJpafncRokR2BCRisxlABaV1NggSQovY4MQBgovgt5h7l/corEy0md0F2MrhCstu1IAZVK7tO53IwNKcV3zeTWubN1UNn2puR8CXQfd9LTf1rxdKrs1dwA+SrwhKbMhjtulT78TiSRETUKBtU3PjamVgiEpFPaLfmIxBtGDK2xmVEOItpUOvunzjcQCRTxGw6XiAxF/bqQQWnsXBtlkHtL+9XLxP6+ZUHevlUodJ4Ra5IdIKhwcssLIrCbkHWmQCPLkyLMeBBggQiM5CJGJSdZbMevD+/v9KDnfrnk7tf2TnXL9YNhMga2yNVZlHttldXbEjlmDCXbPHtkTe3YenBfn1Xn7Hh1zhjsr7Bec9y8G/Z68</latexit>

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

n2N
Rn

<latexit sha1_base64="4x3ho4YFo6xOylXFcQki/ZHNrAo="></latexit>

q
µ�! q0

<latexit sha1_base64="xrD16q7iwYFeNnt+cGAmqtoTkYU=">AAACCXicbVDLTgJBEJz1ifhaNZ68TCRGT2TXkKg3ohePmMgjAUJ6hwYmzD6Y6VXJhi/wK7zqyZvx6ld48F9ckIOCdapUdaery4uUNOQ4n9bC4tLyympmLbu+sbm1be/sVkwYa4FlEapQ1zwwqGSAZZKksBZpBN9TWPX6V2O/eofayDC4pWGETR+6gexIAZRKLXt/0HjQstsj0Dq8Txp+POKD45adc/LOBHyeuFOSY1OUWvZXox2K2MeAhAJj6q4TUTMBTVIoHGUbscEIRB+6WE9pAD6aZjKJP+JHsQEKeYSaS8UnIv7eSMA3Zuh76aQP1DOz3lj8z6vH1DlvJjKIYsJAjA+RVDg5ZISWaS/I21IjEYyTI5cBF6CBCLXkIEQqxmlR2bQPd/b7eVI5zbuF/MVNIVe8nDaTYQfskJ0wl52xIrtmJVZmgiXsiT2zF+vRerXerPef0QVrurPH/sD6+AbAf5qK</latexit>

p
µ�! p0

<latexit sha1_base64="Si+T+egzOC1qerJ0sRJBAORIKFM=">AAACCXicbVDLTgJBEJz1ifhCjScvE4nRE9k1JOqN6MUjJvJIgJDeoYEJs7uTmV6VbPgCv8KrnrwZr36FB//FBTkoWKdKVXe6unytpCXX/XQWFpeWV1Yza9n1jc2t7dzObtVGsRFYEZGKTN0Hi0qGWCFJCuvaIAS+wpo/uBr7tTs0VkbhLQ01tgLohbIrBVAqtXP7uvlgZK9PYEx0nzSDeMT1cTuXdwvuBHyeeFOSZ1OU27mvZicScYAhCQXWNjxXUysBQ1IoHGWbsUUNYgA9bKQ0hABtK5nEH/Gj2AJFXKPhUvGJiL83EgisHQZ+OhkA9e2sNxb/8xoxdc9biQx1TBiK8SGSCieHrDAy7QV5RxokgnFy5DLkAgwQoZEchEjFOC0qm/bhzX4/T6qnBa9YuLgp5kuX02Yy7IAdshPmsTNWYteszCpMsIQ9sWf24jw6r86b8/4zuuBMd/bYHzgf371Mmog=</latexit>

analogous to the previous case

is continuous (for finitely branching processes)�

<latexit sha1_base64="e7z8tUz1GLVDKpSW2kBYfA/g65k=">AAAB9nicbVC7TsNAEFyHVwivACXNiQiJKrIREtBF0FAGiTykxIrOl01yyvmhuzUisvILtFDRIVp+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXX4waVDLBFkhR2I43c9xR2vOlN5nceUBsZBvc0i9D1+TiQIyk4ZVK/OZGDas2u2znYMnEKUoMCzUH1qz8MRexjQEJxY3qOHZGbcE1SKJxX+rHBiIspH2MvpQH30bhJnnXOTmLDKWQRaiYVy0X8vZFw35iZ76WTPqeJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QEZEOpkYhnyZHJgAmuORFqybgQqRinrVTSPpzF75dJ+6zunNev7s5rjeuimTIcwTGcggMX0IBbaEILBEzgCZ7hxXq0Xq036/1ntGQVO4fwB9bHN5JBkrA=</latexit>

TH.

8n. (p, q) 2 �(Rn)

<latexit sha1_base64="S0+wvsO73xXGz7eR8f9W5zsjh4Q=">AAACHHicbVDLSgNBEJz1GeMr6tHLYBAiSNiVgHoTvXiMYqKQDaF30kkGZ2fXmV5BlvyCn+BXeNWTN/EqePBf3I05qLFORVU3XV1BrKQl1/1wpqZnZufmCwvFxaXlldXS2nrTRokR2BCRisxVABaV1NggSQqvYoMQBgovg+uT3L+8RWNlpC/oLsZ2CH0te1IAZVKnVPF7kQGluK76vBLv3uz4UnO/PpAVPwQaBL30fNjRO7xTKrtVdwQ+SbwxKbMx6p3Sp9+NRBKiJqHA2pbnxtROwZAUCodFP7EYg7iGPrYyqiFE205HHw35dmKBIh6j4VLxkYg/N1IIrb0Lg2wyT2n/ern4n9dKqHfQTqWOE0It8kMkFY4OWWFkVhXyrjRIBHly5FkbAgwQoZEchMjEJOuumPXh/f1+kjT3ql6tenhWKx8dj5spsE22xSrMY/vsiJ2yOmswwe7ZI3tiz86D8+K8Om/fo1POeGeD/YLz/gUra6Bk</latexit>

(p, q) 2 �

 
\

n2N
Rn

!

<latexit sha1_base64="RdLbRoezGmiFjMbXdRECgJI0xuQ="></latexit>

<latexit sha1_base64="SbvqDSMUNlOie+N8jlC5ILvsN8g=">AAACGnicbVDLTgJBEJzFF+IL9ehlIjHxRHaJUY9ELx7RyCOBDekdGpgw+8hMr0oIn+HN6L94M169+CueXHBjBKxTpao7VSkvUtKQbX9amaXlldW17HpuY3Nreye/u1czYawFVkWoQt3wwKCSAVZJksJGpBF8T2HdG1xO/PodaiPD4JaGEbo+9ALZlQIokZqtG9nrE2gd3rfzBbtoT8EXiZOSAktRaee/Wp1QxD4GJBQY03TsiNwRaJJC4TjXig1GIAbQw2ZCA/DRuKNp5TE/ig1QyCPUXCo+FfHvxwh8Y4a+l1z6QH0z703E/7xmTN1zdySDKCYMxCSIpMJpkBFaJlsg70iNRDBpjlwGXIAGItSSgxCJGCfjzAQqIHxI6vwmJmM589Msklqp6JwWS9cnhfJFOluWHbBDdswcdsbK7IpVWJUJFrJH9sxerCfr1Xqz3n9OM1b6s89mYH18A+AXofc=</latexit>)
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Pf

<latexit sha1_base64="91vCJhjKa5+eZ0oKE1Xo2cUWD5Q=">AAACE3icbVDJSgNBFOyJW4xb1KOXxiB4CjMiqLegF48RzALJEN50XmKTnsXuN2IY5jPEq36HN/HqB/gZ/oEzMQeTWKei6i1FeZGShmz7yyosLa+srhXXSxubW9s75d29pgljLbAhQhXqtgcGlQywQZIUtiON4HsKW97oKvdbD6iNDINbGkfo+jAM5EAKoExyuz7QnQCV1NPeoFeu2FV7Ar5InCmpsCnqvfJ3tx+K2MeAhAJjOo4dkZuAJikUpqVubDACMYIhdjIagI/GTSahU34UG6CQR6i5VHwi4t+NBHxjxr6XTeYhzbyXi/95nZgG524igygmDET+iKTCySMjtMzaQN6XGokgT45cBlyABiLUkoMQmRhn9cwcBaXc5HGcZh05840skuZJ1TmtXtycVmqX07aK7IAdsmPmsDNWY9eszhpMsHv2zF7Yq/VkvVnv1sfvaMGa7uyzGVifP9tNn5c=</latexit>

finitely branching processes

how do we know a process is finitely branching?

we can restrict the syntax: guarded processes

Strong bis as fix

<latexit sha1_base64="PCJswCupouGR6w/fBUms+pjaB8s="></latexit>

' =
G

n2N
�n(Pf ⇥ Pf )
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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!



2222

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?


