Concurrency Theory
Series 4 - Solution

Exercise 1 Dining Philosophers
a)

Society = (Phily||Phils||Spoon||Fork)\

{pickUpFork, releaseFork, pickUpSpoon, releaseSpoon }

Phil; = pickUpFork.pickUpSpoon.eat; .releaseFork.
releaseSpoon.Phil;
Phily = pickUpSpoon.pickUpFork.eat,.releaseSpoon.
releaseFork.Phil,
Spoon = pickUpSpoon.releaseSpoon.Spoon
Fork = pickUpFork.releaseFork.Fork

b)

1 = (pickUpSpoon.eat .releaseFork.releaseSpoon.Phil, ||Phily||
Spoon||releaseFork.Fork) \ {...}

2 = (Phily ||pickUpFork.eat, .releaseSpoon.releaseFork.Phils ||
releaseSpoon.Spoon||Fork) \ {...}

DL = (pickUpSpoon.eat; .releaseFork.releaseSpoon.Phil, ||
pickUpFork.eat,.releaseSpoon.releaseFork.Phils||
releaseSpoon.Spoon||releaseFork.Fork) \ {...}

11 = (eat;.releaseFork.releaseSpoon.Phil, ||Phils||
releaseSpoon. Spoon| [releaseFork.Fork) \ {...}

111 = (releaseFork.releaseSpoon.Phil; || Phils||
releaseSpoon. Spoon| [releaseFork Fork) \ {...}

1111 = (releaseSpoon.Phil, ||Philz||releaseSpoon.Spoon||Fork) \ {...}

22 = (Phil; ||eata.releaseSpoon.releaseFork.Phils||

releaseSpoon.Spoon||releaseFork.Fork) \ {...}
222 = (Phil; ||releaseSpoon.releaseFork.Phila||

releaseSpoon.Spoon||releaseFork.Fork) \ {...}
2222 = (Phily||releaseFork.Philz||Spoon||releaseFork. Fork) \ {...}

¢) D "= (Act)tt A [Act]D
d) Pick up fork first!

Exercise 2 Mutually Recursive Equation Systems
Tteration for Xs:

0: X2 = {507517827537 84}
1: X2 = {80782783}
2 X2 = {80782, 83}

Tteration for Xji:

X1 =0

: X1 = {s0, 52,83}

: X1 = {s0, 51, 82,53}
: X1 = {50, 51, 2, S3}

w NN = O

Exercise 3 HML with One Variable
Given:
—3F € HML V LTS = (S, Act, —) : |S| > 2
= (=[F](S) = S A-[F](2) = 2)
which is the same as
VF € HML 3 LTS = (S, Act,—) : |S]| > 2
AF](S) = SV [F](2) = 2)

Choose LTS= ({so, 51}, 9, &). Proof by induction.
Induction Base:

[X)(M) = M = [X](S) = S A [X](2) = 2
[6t](S) =S
[f(2) = o
Inductive Hypothesis (I.H): The above assumption
([F1(S) = SV [F](®) = 2) holds for all proper sub-
formulas of F.
Inductive Step:
F = F1 A F2 :
Case 1 :[F1](S) = SA[F:](S) =S
= [F A RIS) " [RIS) N [RIS) 2 s
Case 2:[F1](S) = SA[FR](©) =2
= [P A Bl(2) ™ [Fil(2) n [Fa](2)
Case 3:[F1](@) = O A [Fe] (@) =@

P IR)(e) N [R](2)

(or flipped)

I.H
=g

1.H

= [F1 A F2](9) %]

F={(a)F :
[{a) F1](M) = @(for the given LTS) = [(a) F1](@) = &
F=F,VF,and F = [a]F; analogous



