Concurrency Theory
Series 2 - Solution

Exercise 1 CCS and LTS’s

(a)
i) LTS:

B nil] [BIB]|nil] [BBIB]ni

The LTS is infinite. L(B) = a*, so L(B) is regular.
ii) LTS:

D || bonil || nil| | D || nil || bnil |

The LTS is infinite. L(D) = {w € {a,b}* Vv’ < w :
#.(w'") > #p(w')}, so L(D) is not regular.
iiii) LTS:

B]

The LTS is finite. L(B) = ¢+ a = {¢,a}, so L(B) is regu-
lar.

b) No, for a counter example see a) iii).

Exercise 2 Complementation of HML Formulae a)
Assume [FC) = S\ [F] *.

To show: [([a]F)C] = S\ [[a] F].

(o F)CT = [(a)FC] = (-a)[F]
={sc 8|3 c[F):s 55}
Z{seS|3I'ecS\[F]:s> 5}
={se€S8|3'cS:s¢g[F]rs> s}
=S\{s€S|VseS:sec[F]vsL s}
Z9\{seS|VeS:sSHs =5 c[F]}
=S\ [e|([F]) = S\ [la]F]

¥aV-b=-bVa=b—a

c¢) This is true. Proof by induction on structure of F.
Induction Base:

F=ff: (O == (tt)¢ =ff

F=tt:((tt)9)C == ()7 = tt

Inductive Hypothesis (LH): (FE)¢ = F,(F§)¢ = I,
Inductive Step:

F=FAF: ((Fy \NF)°)° = (FF v F&)¢
= (FO)C N (FS)CE P ARy
F=FVFE: ((FVF)9Y=(FFANFC
= (FO)C v (FE)C ' RV Ry
F={a)F : ({a) 1)) = ([]FF)©
= (a)(FO)° 'F () Fy
F = [o]Fy : ([0 F1)9)C
= [a](FO) "= o] Fy

b) see c)

Exercise 3 Construction of HML Formulae

a) AFtt4 B

b) A [a](b)tt 4 B

(All a-labelled transitions in B lead to a state where it is
possible to get to tt with b).

c) AF (a)[b]if A B

(It is possible for A to get in a state with a where all b-
labelled transitions lead to a state ff. Note: ([a](b)tt) =

() [b)fF)



