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Outline of Lecture 10

0 Recap: Hennessy-Milner Logic
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Semantics of HML

Definition (Semantics of HML)

Let (S, Act, —) be an LTS and F € HMF.

The set of processes in S that satisfy /-, [F] C S, is defined by:

[tt] := S [ff] :=0
HF1AF2HZ:HF1HQHFZH HF1VF2H HF1HUHF2H

[(a)F] := (a)([F]) [[a]F] := [ ](IFT)

where (-o). [-a] - 2° — 2° are given by
(a)(T):={s€8|3cT:s% ¢}
[a](T)={s€S|VsdeS:sd=5cT}

We write s = Fiff s « |F|. Two HML formulae are equivalent (written / = C) iff they are satisfied
by the same processes in every LTS.
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Closure under Negation |

Observation: Negation is not one of the HML constructs.
Reason: HML is closed under complement.

For every - « HMF there exists F° « HMF such that |[F°| = S\ [F| for every LTS (S. Act, —).

Definition of F°:

te .= ff ff¢ ;= tt
(F1AF2)CZ:F1CVFZC (/:1\/Fg)CZ:l"_1c/\/‘_2c
((a)F)° := [o] F© ([@]F)° := (a)F°®
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HML and Process Traces

Lemma (HML and process traces)

Let (S. Act, ——) be an LTS, and let s, t < S satisfy the same HMF
(ie, forall F € HMF:s | = F <= t = F). Then Tr(s) = Tr(t).

Lets,t ¢ Ssuchthatforall # ¢ HMF: s | = F < 1= F.
Assumption: 7r(s) # Tr(1).
Then there exists n > 1and w = a4 ... a, € Actt with w € Tr(s) \ Tr(t)

(or vice versa).
Hence, for F := (a1) ... {(ap)tt € HMF: s |= Fbutt [~ F. 4 O
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Relationship Between HML and Strong Bisimilarity

Theorem (Hennessy-Milner Theorem)
Let(S. Act. {—"+| a < Act}) be a finitely branching LTS and s. t < S. Then:
s~t iff foreveryF € HMF : (sl=F < tEF).
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Outline of Lecture 10

9 Adding Recursion to HML
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Finiteness of HML

Observation: HML formulae only describe finite part of process behaviour
@ each modal operator (|.], (.)) talks about one step
@ only finite nesting of operators (modal depth)
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Finiteness of HML

Observation: HML formulae only describe finite part of process behaviour
@ each modal operator (|.], (.)) talks about one step
@ only finite nesting of operators (modal depth)

Example 10.1
e F = ((a)lalff) v (b)tt € HMF has modal depth 2.
@ Checking F involves analysis of all behaviours of length < 2.
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Finiteness of HML

Observation: HML formulae only describe finite part of process behaviour
@ each modal operator (|.], (.)) talks about one step
@ only finite nesting of operators (modal depth)

Example 10.1

e F = ((a)lalff) v (b)tt € HMF has modal depth 2.
@ Checking F involves analysis of all behaviours of length < 2.

But: sometimes necessary to refer to arbitrarily long computations
(e.g., “no deadlock state reachable”)

@ possible solution: support infinite conjunctions and disjunctions
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Infinite Conjunctions

Example 10.2

@ letC=a.C,D=aD+ anil
@ Then C — |a|(a)ttbut D |~ [a|(a)tt (i.e., C and D distinguishable by formula of depth 2).
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Infinite Conjunctions

Example 10.2

@ letC=aC,D=aD+ anil
@ Then C = [a|(a)ttbut D ~ |a](a)tt (i.e., C and D distinguishable by formula of depth 2).

@ Now define D, = a.D, + a.E,where n € N, E, = a.E,  (n > 1), Eg = nil.
@ Then (for [a]*F := [a] ... [a] F where F € HMF):
———r

k times
e CE [af(a)ttforall k € N
e D, = [a]*(a)ttforall0 < k <n
e D, i~ [a]*(a)ttforall k > n
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Infinite Conjunctions

Example 10.2

@ letC=a.C,D=aD+ anil
Then C = [a|(a)ttbut D i~ |a](a)tt (i.e., C and D distinguishable by formula of depth 2).

@ Now define D, = a.D, + a.E,where n € N, E, = a.E,  (n > 1), Eg = nil.

@ Then (for [a]*F := [a] ... [a] F where F € HMF):
———r
k times
e CE [af(a)ttforall k € N
e D, = [a]*(a)ttforall0 < k <n

e D, [~ [a]*(a)ttforall k > n

Conclusion: No single HML formula can distinguish C from all D,,. 4
o unsatisfactory as behaviour clearly different
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Infinite Conjunctions

Example 10.2

@ letC=a.C,D=aD+ anil
Then C = [a|(a)ttbut D i~ |a](a)tt (i.e., C and D distinguishable by formula of depth 2).

@ Now define D, = a.D, + a.E,where n € N, E, = a.E,  (n > 1), Eg = nil.

@ Then (for [a]*F := [a] ... [a] F where F € HMF):
———r
k times
e CE [af(a)ttforall k € N
e D, = [a]*(a)ttforall0 < k <n

e D, [~ [a]*(a)ttforall k > n

Conclusion: No single HML formula can distinguish C from all D,,. 4
o unsatisfactory as behaviour clearly different

Generally: invariant property “always (2)it” not expressible.

Requires infinite conjunction:
Inv({a)tt) = (a)tt A [a](a)tt A [a][a](a = /\ [a]*(
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Infinite Disjunctions

Dually: possibility properties expressible by infinite disjunctions

Example 10.3
@ LetC —a.C,D — a.D + anil as before.
@ C has no possibility to terminate.

@ D has the option to terminate (i.e., to eventually satisfy |2|ff) at any time by choosing the a.nil
branch).
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Infinite Disjunctions

Dually: possibility properties expressible by infinite disjunctions

Example 10.3
@ LetC —a.C,D — a.D + anil as before.

@ C has no possibility to terminate.

@ D has the option to terminate (i.e., to eventually satisfy |2|ff) at any time by choosing the a.nil
branch).

@ Expressible by infinite disjunction:

Pos([a]ff) = [a]ff v (a)[a]ff V (a)({a)[a]ff \V/ . \/ k[ a]ff

keN
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Infinite Disjunctions

Dually: possibility properties expressible by infinite disjunctions

Example 10.3
@ LetC —a.C,D — a.D + anil as before.

@ C has no possibility to terminate.

@ D has the option to terminate (i.e., to eventually satisfy |2|ff) at any time by choosing the a.nil
branch).

@ Expressible by infinite disjunction:

Pos([a]ff) = [a]ff v (a)[a]ff V (a)({a)[a]ff \V/ . \/ k[ a]ff

keN

Problem: infinite formulae are not easy to handle...
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Introducing Recursion

Solution: employ !
e Inv((a)tt) = (a)tt A [Act] Inv({a)tt)
@ Pos([Act|ff) = [Act]ff V (Act) Pos([Act]ff)
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Introducing Recursion

Solution: employ !

e Inv((a)tt) = (a)tt A [Act] Inv({a)tt)

@ Pos([Act]ff) = [Act]ff vV (Act) Pos([Act]ff)
Interpretation: the sets of states X, ¥ C S satisfying the respective formula should solve the
corresponding semantic equations, i.e.,

@ X = (-a)(S)N[-Act](X)

@ Y = [-Act](0) U (-Act-)(Y)
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Introducing Recursion
Solution: employ !

e Inv((a)tt) = (a)tt A [Act] Inv({a)tt)

@ Pos([Act|ff) = [Act]ff V (Act) Pos([Act]ff)
Interpretation: the sets of states X, ¥ C S satisfying the respective formula should solve the
corresponding semantic equations, i.e.,

@ X = (-a)(S)n[Act](X)

@ Y = [-Act](0) U (-Act-)(Y)

Open questions
@ Do such recursive equations (always) have solutions?

@ If so, are these unique?

@ How can we decide whether a process satisfies a recursive formula (“model checking”)?
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Introducing Recursion

Solution: employ !

e Inv((a)tt) = (a)tt A [Act] Inv({a)tt)

@ Pos([Act|ff) = [Act|ff V (Act) Pos([Act]ff)
Interpretation: the sets of states X, ¥ C S satisfying the respective formula should solve the
corresponding semantic equations, i.e.,

@ X = (-a)(S)n[Act](X)

@ Y = [Act](0) U (-Act-)(Y)

v

Open questions

@ Do such recursive equations (always) have solutions?
Yes, they do.

@ If so, are these unique?
Not necessarily.

@ How can we decide whether a process satisfies a recursive formula (“model checking”)?

Employ fixed-point iteration.
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Existence of Solutions

Example 10.4
@ Consideragain C = a.C, D = a.D + a.nll
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Existence of Solutions

Example 10.4
@ Consideragain C = a.C, D = a.D + a.nll

@ Invariant: X = (a)tt A [a|X
e X = ()is a solution (as no process can satisfy both (a)tt and []ff)
@ but we expect C < X (as C can perform a invariantly)
e infact, X = {C} also solves the equation (and is the greatest solution w.r.t. ©)
= write X = (a)tt A [g] X
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Existence of Solutions

Example 10.4
@ Consideragain C = a.C, D = a.D + a.nll

@ Invariant: X = (a)tt A [a|X
e X = ()is a solution (as no process can satisfy both (a)tt and []ff)
@ but we expect C < X (as C can perform a invariantly)
e infact, X = {C} also solves the equation (and is the greatest solution w.r.t. ©)
= write X = (a)tt A [g] X

@ Possibility: ¥ = [alff V (a)V
e greatest solution: ¥ = {C, D, nil}
e but we expect C ¢ Y (as C cannot terminate at all)
e here: least solution with respectto C: Y = { D, nil}

min

= write Y = [g]ff V (@)Y
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Uniqueness of Solutions

Unigueness of solutions
@ Use greatest solutions for properties that hold unless the process has a finite computation that
disproves it.
@ Use least solutions for properties that hold if the process has a finite computation that proves it.
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Uniqueness of Solutions

Unigueness of solutions
@ Use greatest solutions for properties that hold unless the process has a finite computation that
disproves it.
@ Use least solutions for properties that hold if the process has a finite computation that proves it.J

Example 10.5
Let (S. Act, ——) beanLTS, s ¢ S,and F « HMF.
@ Invariant: Inv(F) = X for X = F A [Act] X /.\

e s = Inv(F) if all states reachable from s satisfy /. o0 06 0 ©

Inv(black)
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Uniqueness of Solutions

Unigueness of solutions
@ Use greatest solutions for properties that hold unless the process has a finite computation that
disproves it.
@ Use least solutions for properties that hold if the process has a finite computation that proves it.J

Example 10.5
Let (S. Act, ——) beanLTS, s ¢ S,and F « HMF.
@ Invariant: Inv(F) = X for X = F A [Act] X /.\ / /O\ ?
e s = Inv(F) if all states reachable from s satisfy /. o000 06 C00 0 O

min

@ Possibility: Pos(F) = Yfor Y = FV (Act)Y ' o '
e s = Pos(F) if a state satisfying F is reachable from s. /nV(b/aCk) POS(bIaCk)
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Uniqueness of Solutions

Unigueness of solutions
@ Use greatest solutions for properties that hold unless the process has a finite computation that
disproves it.
@ Use least solutions for properties that hold if the process has a finite computation that proves it.J

Example 10.5

Let (S. Act, ——) beanlLTS, s ¢ S,and F « HMF.

@ Invariant: Inv(F) = X for X = F A [Act] X /.\
e s = Inv(F) if all states reachable from s satisfy /. o0 o 0 o

@ Possibility: Pos(F) = Y for Y = FV (Act)Y ' o o
e s = Pos(F) if a state satisfying F is reachable from s. /nv(b/ack) Pos(b/ack

max

@ Safety: Safe(F) = X for X = F A ([Act]ff V (Act) X)
e s = Safe(F)if s has a complete (i.e., infinite or terminating)
transition sequence where each state satisfies F-.

0O® O @ O

Safe(black)
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Uniqueness of Solutions

Unigueness of solutions

@ Use greatest solutions for properties that hold unless the process has a finite computation that
disproves it.
@ Use least solutions for properties that hold if the process has a finite computation that proves it.J
Example 10.5
Let (S. Act, ——) beanlLTS, s ¢ S,and F « HMF.
@ Invariant: Inv(F) = X for X = F A [Act] X /.\
e s = Inv(F) if all states reachable from s satisfy /. 0 o o
@ Possibility: Pos(F) = Y for Y = FV (Act)Y '
e s = Pos(F) if a state satlsfylng F is reachable from s. /nv(b/ack) Pos(b/ack
@ Safety: Safe(F) = X for X = F A ([Act]ff V (Act) X)
e s = Safe(F)if s has a complete (i.e., infinite or terminating)
transition sequence where each state satisfies F-. /Q‘ /ﬂ‘
@ Eventuality: Evi(F) = Y for Y = F V ((Act)tt A [Act]Y) cec e O ee@
e s |= Evi(F) if each complete transition sequence starting in o -
s contains a state satisfying F. Safe(b/ack) Evt(b/ack
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Outline of Lecture 10

© HML with One Recursive Variable
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Syntax of HML with One Recursive Variable

Initially: only one variable (for simplicity; later: mutual recursion)
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Syntax of HML with One Recursive Variable

Initially: only one variable (for simplicity; later: mutual recursion)

Definition 10.6 (Syntax of HML with one variable)

The set HMF x of Hennessy-Milner formulae with one variable X over a set of actions Act is defined
by the following syntax:

F:=X (variable)
| it (true)
| ff (false)
| Fi AR (conjunction)
| FVF (disjunction)
| (a)F (diamond)
| [F  (box)

where o € Act.
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Semantics of HML with One Recursive Variable |

Sofar: [F]| C Sfor F € HMF and LTS (S, Act, —).
Now: Semantics of formula depends on states that (are assumed to) satisfy X
(“predicate transformer”).
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Semantics of HML with One Recursive Variable |

Sofar: [F| C Sfor F € HVF and LTS (S, Act, —).
Now: Semantics of formula depends on states that (are assumed to) satisfy X
(“predicate transformer”).

Definition 10.7 (Semantics of HML with one variable)

Let (S, Act, —) be an LTS and F € HMF x. The semantics of -,
[F] : 2° — 2%,
is defined by
[XI(T) =T
[tt](T):=S
[#)(T) := 0
[F1 A FR](T) == [AI(T) N [F](T)
[F v F](T) :=[AI(T) L [F](T)
[{) FI(T) := (- )([FI(T))
[ FI(T) :== [ )([FI(T))
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Semantics of HML with One Recursive Variable Il

Example 10.8

St

Spe—— 53
a

Let S := {s1, 52, S3}-
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Semantics of HML with One Recursive Variable Il

Example 10.8

St

Spe—— 53
a

Let S := {s1, 52, S3}-

o [(a)X]({s1}) = {ss}
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Semantics of HML with One Recursive Variable Il

Example 10.8

St

Spe—— 53
a

Let S := {s1, 52, S3}-
o [(aX]({s1}) = {s3}
o [(a)X]({s1,s2}) = {51, 83}
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Semantics of HML with One Recursive Variable Il

Example 10.8

St

Spe—— 53
a

Let S := {s1, 52, S3}-
o [(a)X][({s1}) = {ss}
o [(a)X]({s1,s2}) = {s1,83}
o [[b]X]({s2}) = {s2, 83}
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Semantics of HML with One Recursive Variable Il

@ Idea underlying the definition of
[]: HMFx — (25 — 25) :
If 7 C Sis the set of states that satisfy X, then |F|( T) will be the set of states that satisfy .
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Semantics of HML with One Recursive Variable Il

@ Idea underlying the definition of
[]: HMFx — (25 — 25) :
If 7 C Sis the set of states that satisfy X, then |F|( T) will be the set of states that satisfy .
@ How to determine this 77

@ According to previous discussion: as solution of recursive equation of the form X = Fy where
Fx € HMF x.

Thomas Noll, Peter Thiemann Winter 2025/26 18/25



Semantics of HML with One Recursive Variable Il

@ Idea underlying the definition of
[]: HMFx — (25 — 25) :
If 7 C Sis the set of states that satisfy X, then |F|( T) will be the set of states that satisfy .

@ How to determine this 77?

@ According to previous discussion: as solution of recursive equation of the form X = Fy where
Fx € HMF x.

@ But: solution not unique; therefore write:

min max

X:FX or X—FX
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Semantics of HML with One Recursive Variable Il

@ Idea underlying the definition of
[]: HMFx — (25 — 25) :
If 7 C Sis the set of states that satisfy X, then |F|( T) will be the set of states that satisfy .
@ How to determine this 77

According to previous discussion: as solution of recursive equation of the form X = Fx where
Fx € HMF x.

But: solution not unique; therefore write:
XZ=Fx o X=Fy

In the following we will see:

(1) Equation X = Fy is always solvable.
(2) Least and greatest solutions are unique and can be obtained by fixed-point iteration.
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Outline of Lecture 10

e Re-Applying Fixed-Point Theory
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Partial Orders

Definition (Partial order; cf. Definition 7. 1)

A partial order (PO) consists of a set [, called domain, and of a relation such
that, for every ,

reflexivity:
transitivity:
antisymmetry:

It is called total if, in addition, always or
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Partial Orders

Definition (Partial order; cf. Definition 7. 1)

A consists of a set D, called , and of a relation such
that, for every ,
reflexivity:
transitivity:
antisymmetry:

It is called if, in addition, always or

Lemma 10.9 (Application to HML with recursion)

Let (S, Act, —) be an LTS. Then (2°, ) is a PO.
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Complete Lattices

Definition (Complete lattice; cf. Definition 7.5)

A complete lattice is a partial order such that all subsets of D have LUBs and GLBs. In this
case,

respectively denote the least and greatest element of

Lemma (cf. Lemma 7.7)

Let S be some (finite or infinite) set. Then is a complete lattice with
) for all
) for all
o
o
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Complete Lattices

Definition (Complete lattice; cf. Definition 7.5)

A complete lattice is a partial order such that all subsets of D have LUBs and GLBs. In this
case,

respectively denote the least and greatest element of

Lemma (cf. Lemma 7.7)

Let S be some (finite or infinite) set. Then is a complete lattice with
) for all
) for all
o
o

Corollary 10.10 (Application to HML with recursion)

Let (S, Act. —) be an LTS. Then (2°. C) is a complete lattice.
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The Fixed-Point Theorems

Theorem (Tarski’s fixed-point theorem; cf. Theorem 7.1

Let be a complete lattice and
a greatest fixed point

2)

monotonic. Then  has a least fixed point

and
, Which are given by

(GLB of all pre-fixed points of f)
(LUB of all post-fixed points of f)

Theorem (Fixed-point theorem for finite lattices; cf. Theorem 7
Let

)

monotonic. Then

be a finite complete lattice and

and

for some where and
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Application to HML with Recursion

Let (S, Act.——) bean LTS and F < HMF x. Then
(1) [F] : 2° — 2° is monotonic w.rt. (27, C)
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Application to HML with Recursion

Let(S. Act,—) bean LTS and F < HMF x. Then
(1) [F] : 2° — 2° is monotonic w.r.t. (27, C)

@ Ip([F]) ={T S S|[FI(T) € T}

@) ofp([F]) =U{T S S| TC[FI(T)}
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Application to HML with Recursion

Let(S. Act,—) bean LTS and F < HMF x. Then
(1) [F] : 2° — 2° is monotonic w.r.t. (27, C)

@ Ip([F]) ={T S S|[FI(T) € T}

@) ofp([F]) =U{T S S| TC[FI(T)}

If, in addition, S is finite, then
4) Ifip([F]) = [F]™(D) for some m € N
(5) afp([F]) = [FIM(S) for some M € N

Thomas Noll, Peter Thiemann

Winter 2025/26

23/25



Application to HML with Recursion

Let (S, Act.——) bean LTS and F < HMF x. Then
(1) [F] : 2° — 27 is monotonic w.r.t. (2°, C)

@ Ip([F) =T < STIFI(T) < T}

@) ofp([F]) = U{T S S| TC[FI(T)}

If, in addition, S is finite, then
4) Ifip([F]) = [F]™(D) for some m € N
(5) afp([F]) = [FIM(S) for some M € N

(1) by induction on the structure of ~ (important: HMF x does not support negation!)
(2) by Corollary 10.10 and Theorem 7.12
(3) by Corollary 10.10 and Theorem 7.12
(4) by Corollary 10.10 and Theorem 7.14
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A Greatest Fixed Point

Example 10.12

S t
a ‘
a a
b
S —— So t
U U
b b

Let S := {s,s1, 50,1, t }.
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A Greatest Fixed Point

Example 10.12

S t
a ‘
a a
b
S —— So t
U U
b b

Let S := {s,s1, 50,1, t }.
Solution of
X = (b)tt A [b]X

(invariant: “all b*-successors have a
b-successor”) equals gfp( 1) for

f:25 525: T (-b:)(S) N [b](T)
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A Greatest Fixed Point

Example 10.12

S t
a “ ‘a Application of Lemma 10.11(5):
b f(S) = (-b-)(S) N[-](S)
S ———— S t ={s1,s, 1} NS
U U = {81 NSoF f1}
b b

Let S := {s,s1, 50,1, t }.
Solution of
X = (b)tt A [b]X

(invariant: “all b*-successors have a
b-successor”) equals gfp( 1) for

f:25 525: T (-b:)(S) N [b](T)
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A Greatest Fixed Point

Example 10.12

S t
a “ ‘a Application of Lemma 10.11(5):
b f(S) = (-:b-)(S) N [:b](S)
St —— % t :{51.52,t1}ﬁ8
U U = {51 , S0, 1y }
b b
2(S) = (-b)(S) N [b]({s1, 52, 1))
Let S := {s,s1, 50,1, t }. ={s1,s, ti} N{s,s1,8,t,t}
Solution of ={s1,8,t}
max = f(S)
X = (b)tt A [b]X
(invariant: “all b*-successors have a
b-successor”) equals gfp( 1) for
f:25 25 T (-b)(S) N [b](T)

Thomas Noll, Peter Thiemann Winter 2025/26 24/25



A Greatest Fixed Point

Example 10.12

S t
a “ ‘a Application of Lemma 10.11(5):
b f(S) = (-:b-)(S) N [:b](S)
St — 52 t :{51.52,t1}ﬁ8
U U = {51 , S0, 1y }
b b
2(S) = (-b)(S) N [b]({s1, 52, 1))
Let S := {s,s1, 50,1, t }. ={s1,s, ti} N{s,s1,8,t,t}
Solution of = {s1,%,t}
max = f(S)
X = (b)tt A [b]X ,
. . :>gfp(f):{81.82.f1}
(invariant: “all b*-successors have a ifv using C
b-successor”) equals gfp( 1) for (iriy USTRg CRRL)
f:25 25 T (-b)(S) N [b](T)
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A Least Fixed Point

Example 10.13

S t
a ‘
a a
b
S5 —— S ty
U U
b b

Let S := {s,s1, 50,1, t }.
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A Least Fixed Point

Example 10.13

S t
a ‘
a a
b
S —— So t
U U
b b

Let S := {s,s1, 50,1, t }.
Solution of

Y = (b)ttV ({a,b})Y
(possibility: “a b-transition is reachable”)
equals Ifp(g) for

g:2°% = 2%: T (-b:)(S) U (-{a,b}-)(T)
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A Least Fixed Point

Example 10.13

S t
a Application of Lemma 10.11(4):
a a
g(0) = (-b-)(S) U ({a, b}-)(0)
S1L)32 t iSLsZa?{U(A
U U = 151,52, [4
b b

Let S := {s,s1, 50,1, t }.
Solution of

Y = (b)ttV ({a,b})Y
(possibility: “a b-transition is reachable”)
equals Ifp(g) for

g:2°% = 2%: T (-b:)(S) U (-{a,b}-)(T)
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A Least Fixed Point

Example 10.13

S t
a Application of Lemma 10.11(4):
a a
9(0) = (-b-)(S) U ({a, b}-)(0)
31#32 t :{81.52,f1}U(A
,U U = {S1.Sg,f1}
b b g*(0) = (-b-)(S) U ({a,b})({s1, 52, t:})

= {81,32,f1}U {S,S1.ngl‘. f1}
= {S. S1, So, 1, 1 }
Solution of =5
Y = (bt V ({a,b})Y
(possibility: “a b-transition is reachable”)
equals Ifp(g) for

g:2°% = 2%: T (-b:)(S) U (-{a,b}-)(T)

Let S := {s,s1, 50,1, t }.
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A Least Fixed Point

Example 10.13

S t
a Application of Lemma 10.11(4):
a a
g(0) = (-b-)(S) U ({a, b}-)(0)
31#32 t :{81.52,f1}U(A
,U U = {S1.Sg,f1}
b b g?(0) = (-b-)(S) U ({a, b}-)({s1, 82,11 })
| :{81,52,f1}U{S,S1.Sg.f.f1}
Let S :— 15.81,Sg.f,f1}. :{3.31.32.1‘.H}
Solution of =S
Y = (b)ttVv ({a,b})Y = lip(f) = S
(possibility: “a b-transition is reachable”) (verify using CAAL)
equals Ifp(g) for
g:2°% = 2%: T (-b:)(S) U (-{a,b}-)(T)
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