Tarski

f: Pow(S) — Pow(S) is monotone if VS,5'.5 C 8" = f(S) C
f(S8").

For monotonic f, uX.f(X) = (s € S|f(s) C s} and
vX. f(X) = {s € S[s < f(s)}-

f : Pow(S) — Pow(S) is U-continuous if for all increasing
chains X; we have (J,, o, [(Xn) = f(U,cw Xn)-

[+ Pow(S) — Pow(S) is N-continuous if for all decreasing
chains X; we have (., f(Xn) = f(N,ew Xn)-

For U-continuous f, nX.f(X) = U,eo [7() .
For N-continuous f, vX.f(X) =,c., ["(5).

For finite sets, since all chains are stationary all monotonic func-
tions are continuous.
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Hennesey-Milner Logic

AA=-(\)-A

Finitary: A =T |F|AoAA1| AoV A |—A| (A) A
Infinitary: A == A,.; Ai|-A]| (a) A

p=<q < VA(pF A) & (qF A)

Modal p-Calculus

Az=T|F|AANB|AVB|-A|{a)A| () A|vX.A
pX.A=-vX-A-X/X]



S = SiftSCP

T = P

F = 0

ANB = ANB

AVB = AUB

-A = P\A

(ayA = {peP|FgpLqgnqgc A}
(YA = {pePFa,qp S qghqe A}
vX.A = U{S C P|S C A[S/X]}
CTL

s E EX Aiff there exists a path from s whose next state satisfies
A.

s F EG A iff there exists a path from s along which A holds
globally.

s E E[AoUA,] iff there exists a path from s where Ay holds
until A; does.

Local Model Checking

For monotonic f, S CvX.f(X) < S C f(vX.(SU f(X))):
this is the Reduction lemma.

The assertion vX{p1,...,pn}A denotes vX.({p1,...,pn} V A).
pES = peSs
pET = true
pEF = false
pFE-B = -r(pF B)
p = A() A\ Al =
pE AV Ay =
pE (a) B =
where {q1,...,qn} = {Q|pi>61}
pE()B =
where {q1,...,qn} = {q|3a~pi> q}
pEvX{r}B = true if p € {7}
pEvX{r}B = pE B[vX{p,7}B/X]ifp ¢ {r}
Bisimulation

A strong bisimulation is a binary relation R such that if pRQ:
(AP, p > p' = 30 .q > ¢ AP REIAVYA g > ¢ = Fp'p >
P'ADP'RY).

~=|J{R|R is a strong bisimulation} ==

Ifp ~ Zie]ai-pi and g ~ Zje,]ﬂj'Qj then _(p”‘I) ~
Yier @ipilla) + 22 5e 5 Bi(pllay) + 2247 (pillgj)|ai = Bj}

Petri Nets

General Nets

Have places/conditions P, transitions/events T', precondition
map pre : T'— mP, postcondition map post : T' — m>P and
capacity function Cap € m*P. A state is a marking M such
that M < Cap.

MLHM — t<MAM =M —t+t

Basic Nets

Have conditions B, events F, precondition map pre : E —
Pow(B), postcondition map post : E — Pow(B). A state is a
marking M such that M C B.

M S M = (e C MA(M\re)Ne = P)A(M' = (M\re)Ue’)

Have contact when e C M A(M\'e)Ne* # (), safe when contact
cannot be reached

Basic Nets With Persistent Conditions

Augmented with subset of persistent conditions P.

M S M < (eCMAM\(PUe)ne =0)AM =
(M\'e) Ue U(MNP))
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