T-79.179 Spring 2005
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3.1.1. Given the communication function y(a, a) = v(a,b) = v(b,b) = ¢ the
process graph is:

{(((ab)a) || b) = ((ba) || ),
(((ab)a) || b) = (ba),

((ba || b) 5 (a),
((ba || b) = (ba),
(a ] )= (),
(@l b) 5 v,
(a] ) % (a),
((ab)a) = (ba),
(ba = (a),
b5,
a> v}

The derivations are:
aba > ba

aba || b balb (I”;”:z:izz”y,x::aba,y::b,x’::ba, vi=a)
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x:=ba, 2":=a, y:=b, v:=b, w:=b)

z:=ba, y:=b, v:=b, z":=a)

z:=a, y:=b, v:=b)



asy by o {00} ((a+b)c) 5 1y (c), Oap () = v/}
a| b5y (M z:=a,y:=b, v:i=a, w:=D)

o | gy
b5y (57 v:=b)
ay/ (a+b) >/ (21_,))/ z:=a, y:=b, v:=b)
@050 (3 v =0 y=) @rhehe  (Enm(at 0 pme vy
e (¢ + b)c) 5 By (c) v :Z; 50 & H,2:=(a + b)e a'=c, v=b, H={a})

ady

aba 2 ba (I_"/ vi=a, T:=a, y:=ba) —
= BV (g
Oap(c) = (6:(;;1’\/1) ¢ H,z:=c,v:=c, H:={a})
bhy
ba S a ( sy ,v:=b, T:=b, y:=a) . s
e ® {0(q}((a +b)c) = O(ey(c), Oy ((a + b)) = Iy ()}
b2 ——, ui=b b
v (u_,\/ ) b=/ (v_,,'\/,v:=b)
b y> i 21—
(a+b) - \/ (I+y_vh/1z'_aay'_ba’u'_b)
(a+b)cSc (I;ﬁ/y,z::(a+b),y::c,v::b)
a>y (—vi=a) e
vy 6{5}((0, + b)C) —b) a{c}(C) (BH(;)EE:;H(I’)U ¢ H, x::(a + b)C, 3;’::6, 'U::b, H:{C})

3.4.2 The process graphs and derivations are:

¢ {0(g)(ac)}



a3y (u_%\/’ vi=a)
(a+b) > (Iy_)\/,a: =a, y:=b, v:=a)
(a+bc>ec ( Pt Y 1:—(a+ b), y:i=c, v:i—a)
Og((@+0)e) > 9p(c) (22— S A——h z:=(a + b)c, ":=c, vi=a, H:={c})

0 (z)>m(a")

o {03 ((ab) || (ba)) = Far (b || @), Fpar (b || @) = v/}

ab%b bada (% z:=ab, y:=ba, z':=b,
o g5 |y
(ab || ba) = (b || a) y":=a, v:=a, w:=b)
Otapy(ab || ba) = Bpasy (b | @) (Wz;wv ¢ H,z:=(ab || ba),

= || a),v:i=c, H:={a, b})

bhy aby
bl a)> M,x:zb, =a, vi=b, w:=a
GIa5Y Gty emiy )
C T—r — Py— -—
Olapy(b ]| @) = v/ (mv ¢ H,z:=(b || a),v:=c, H:={a, b})
e/
a x5y
ab—b (zy—w’x =a,y:=b, v:i=a)
b5y
b z5y _ _
ba = a (”Ay’x =b, y:=a, v:=b)
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b/ (5 v:=b)

ay/ (m, vi=a)

3.4.4 We need to show that the transitions which can be derived from

Ofsend(0),send(1),read(0),read(1)} ((5€nd(0) + send(1)) || (read(0) + read(1)))

include both actions comm(0) and comm(1), and that these are the
only transitions. Thus, notice that

Ofsend(0),send(1),read(0),read(1)} ((s€nd(0) + send(1)) || (read(0) + read(1)))
can only execute such transitions of the term
((send(0) + send(1)) || (read(0) + read(1)))
whose labels are not contained in the set
{send(0), send(1), read(0), read(1)}.

Given the communication function

v(send(0), read(0)) = comm(0)

v(send(1), read(1)) = comm(1)
the process graph of the term is:

comm(0
{Btsend(0),send(1)read(0)read(y} ((s€nd(0)+send(1)) || (read(0)+read(1))) ™3 v/,

comm(1
Bfsend(0),send(1) read(0)read(y} ((send(0)+send(1)) || (read(0)+read(1))) "5V /3

Let S = {send(0), send(1), read(0), read(1)}. The derivations for the
transitions are:



((send(©) + send(1) | (read(0) + read(1)) ™"
{0s((send(0) + send(1)) || (read(0) + read(1))) comm(0) v

((send(0) + send(1) || (read(0) + read(1)) ™3 v/
{05((send(0) + send(1)) || (read(0) + read(1))) ™3 y/

(61:(;;\—{)\/,0 ¢ H’
vi=comm(0), H:=S,
z:=((send(0) + send(1)) ||
(read(0) + read(1)))

(a:(;;\—{»\/“ ¢H,
v:=comm(1), H:=S,
z:=((send(0) + send(1)) ||
(read(0) + read(1)))

(send(0) + send(1)) “™4” v/ _(read(0) + read(1)) "4 v

((send(0) + send(1)) || (read(0) + read(1)) comm(0) N,

(send(0) + send(1) ™/ _ (read(0) + read(1)) “*4"

(ZAVBY

zll g3y
z:=(send(0) + send(1))
y:=(read(0) + read(1))
v:i=send(0)
w:=read(0))

v

((send(0) + send(1)) || (read(0) + read(1)) comm(1)

(M

a || Sy
z:=(send(0) + send(1))
y:=(read(0) + read(1))
v:=send(1)
w:=read(1))

3.4.5

read(1) 5" / (s vi=read(1))
(read(0) + read(1)) read(l) Vv (zf_j’_u‘(‘/,v:zread(l), z:=read(0), y:=read(1))

send(1) "™V / (s vi=send(1))
(send(0) + send(1)) *™5" / (L2 ., vi=send(1), a:=send(0), y:=send(1))
read(0) read®) Vv (m, vi=read(0))
(read(0) + read(1)) 4% \/ (=¥ . vi=read(0), zi=read(0), y:=read(1))
send(0)
send(0) =" 4/ (m,v::send(ﬂ))
(send(0) + send(1)) 5" / (;;"’_v{ -, vi=send(0), z:=send(0), y:=send(1))

o Yes. The process graph of term Oy (ab-+c) contains action 9y (ab+

) % 013 (b) to a deadlocking node 9y (b).
¢ No. The process graph of term 9y (a(b + c)) is

{8{,,} (a(b + C)) EN a{b}(b + C), a{b}(b + C) 5 \/}

where all nodes can execute some action.

o Yes. The process graph of term Oy y(a(b + ¢)) contains action
A (a(b+c)) = dpa(b+0)
to a deadlocking node ¢y (b + c).
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e Yes. The process graph of term 9y (ab || ¢) contains a sequence of
actions
Ay (ab || €) = Ay (ab) = Ay (b)
to a deadlocking state 9y (b).
e No. The process graph of term 9dypc3(ab || ¢) is

{0p.a(abll ©) = dpq(b | €),0pa( | ) = V}
where all nodes can execute some action.
B.5.1 e No. Transition system specification
To:0

(over signature {a}) generates empty labelled transition system.
Labelled transition system generated by transition system speci-
fication

TveTl : —
OEBIaP

(over signature {a, b}) is {(aP)}. Thus, transition (aP) holds w.r.t.
To & Ty but does not hold w.r.t. Tj.

e Yes. Transition system specification

To: —
0 zp

(over signature {a}) generates transition system {(aP)}. Labelled
transition system generated by transition system specification

TooT : —, —
®1TE 0

(over signature {a, b}) is {(bQ), (aP), (bP)}. There are no a tran-
sitions that hold w.r.t. Ty @ T; but does not hold w.r.t. Tj.
e No. Transition system specification
. 2Q
" aP
(over signature {a}) generates empty labelled transition system.
Labelled transition system generated by transition system speci-

fication Q
z

TvoT : —,—

&N P g

To

(over signature {a, b}) is {(bQ), (aP)}. Thus, transition (aP) holds
w.r.t. Ty @ T but does not hold w.r.t. Tp.

Yes. Transition system specification
7, %
zP

(over signature {a}) generates empty labelled transition system,
while transition system specification

zQ

TvoT : —,—
0O TP

(over signature {a, b}) generates labelled transition system {(bQ), (bP)}.

There are no a transitions that hold w.r.t. 7o @ 77 but does not

hold w.r.t. Tg.

No. Transition system specification

Tg: ¢
=Yy

(over signature {a}) generates labelled transition system

{(a 5 a)}.

Labelled transition system generated by transition system speci-
fication

To@TllT
=Yy

(over signature {a,b}) is
{(a>a),(@>b),(b>a),(b>0)}.

Thus, e.g. transition (¢ = b) holds w.r.t. Tp @ T} but does not
hold w.r.t. Tg.

Yes. Transition system specification
Tg : 0

(over signature {a}) generates empty labelled transition system,
while transition system specification

zQ
To® T : —=,—
0®4h =P’ bQ)



(over signature {a, b}) generates labelled transition system {(bQ), (bP)}.
There are no a transitions that hold w.r.t. Ty @ T; but does not
hold w.r.t. T().
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