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Sample Solution

Task 1: Equivalence of Statements in ParWHILE

In ParWHILE it is not generally possible to replace program statements by
equivalent ones without changing the programs behaviour.

Example:

c: z:=lLrx=x+1
Ccy: x:=2
c3: x:=3

Obviously, we have ¢ & cs.

However, ¢1 || ¢3 % ¢y || ¢3!

(c1 || c3,0) —=* o [x — k], where k € {2, 3,4}, but
(co || c3,0) =% o [x — k], where k € {2, 3}

Task 2: Fairness in CSP

Reminder:
An execution kg — k; — ---, where k; = <ng) .. cg),a>, is ...

(for some 1 <i<mn, ly €N, cgl) = CEZO) Vi > 1)
0

Z(.l) is enabled in k; for infinitely many [ > .

- strongly unfair if ¢;’ is enabled in k; for all [ > [.

- weakly unfair if ¢

We now prove that every strongly unfair execution is also weakly unfair:

Let kK = k1 — ko--- be a strongly unfair execution with

ki = <C§Z) H ce H C7(ﬂZJ),O'Z'>.
Then there exists i € [1,n] and Iy € N such that ¢! is enabled for all
[ > 1.

Since k is infinite this implies that ¢! is enabled for infinitely many [ > ;.



Task 3: Axiomatic Semantics of Nondeterminism

(a)
{P} a1 {Q} {P} 2 {Q}
{P} cilcy {Q}

(b)
wp (c10ca, Q) = wp (c1,Q) AN wp (ca, Q)
(c)
Counterexample:
c: x:=00xr:=1
Ql . r=0
QQ : r=1
We have
wp (¢, Q1 V Qo)
- wp(:z: = 0,@1\/@2) /\wp(x = 17@1\/@2)
= (trueV false) A (false V true)
= true A true
= ftrue
However,
wp (67 Ql) \ wp (Ca Q?)
= (wp(z:=0,Q1) ANwp(z:=1,Q1)) V (wp(z:=0,Q2) Nwp (z:=1,Q>))
= (true A false) V (false A true)
= false V false
= false
(d)
{P} a1 {Q} {P} e {Q}
{P} ale {Q} {P} aillles {Q}
(e)

wp (c10cy, Q) = wp (1, Q) V wp (c2, Q)



(F)

Counterexample:

c: x:=00x:=1

Qli z=0
Qr: x=1
We have

wp (¢, Q1 N Qo)
= wp(r:=0,Q1 ANQ2) Vwp(x:=1,Q1 N Qo)
(true A false) V (false A true)
false V false
= false

However,
wp (07 Ql) A wp (Ca QQ)
= (wp(x:=0,Q1) Vwp(x:=1,Q1)) AN(wp(x:=0,Q2) Vwp(x:=1,0Q5))
(true V false) A (false V true)
true A true
= true



