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— Solution 8 —

Exercise 1 (1+ 3 points)

a) Using structural congruence the proof proceeds as follows:

P =new z (7 (y) + z(w).@ (y)) || 2(w). 7 (v) || 7 (2))
= new z (z(u).@ (v) || (T (y) + 2(w).@ (1)) || 7 (2))
= 2(u).@ (v) || new z (T (y) + 2(w).@ (1)) || 7 (2))

b) P has three successors which can be derived by the reaction rules as follows:

o P =new z (nil||7(v) || Z(2)):

o Py =new z ((Z(y) + z(w).w (y)) || z (v) || nil) :

(React)

(Par) z(u).u(v) || T(z) — Z(v) || nil
(Res) (@(y) + 2(w) w(y) || z(w) ) || (z) — (@(y) + 2(w).w(y)) || Z(v) || nil
new z((Z(y) + 2(w).w(y)) [| #(u) () || 7(2)) — new z((Z(y) + 2(w).w(y)) [| Z(v) || nil)
e Py=new z (T (y) || nil || nil)
ey o @) + 2(w) ) [[20) = 5l) [ o
(Res) (@(y) + 2(w).w(y)) || Z(v) || nil = (y) || nil || nil
new z((Z(y) + z(w).w(y)) || Z(v) || nil) — new z(@(y) || nil || nil)
Exercise 2 (4 points)
Let @ be a process and z ¢ fn(Q). Then new z Q = Q.
Proof:
Q=Q || nil structural congruence (3)
= Q || new z nil structural congruence (4)
= new z (Q || nil) structural congruence (4)
=new z Q as P || nil=P

By transitive closure of =, the claim follows.



Exercise 3

(2 points)

#(2)302) | Hnewy(z(y).Q))
=2(2)3(2) || newy(2(y)-Q) || H(newy(F(4).Q)
=2(2)3(2) || new §(2(7)-Q) || Hnewy(7(4).Q)
=new j(a(2).5(2) || 7(7)-Q) || (newy(7(4).Q)
=new j(a(=).5(2) || 7(7)-Q || (new y(#(4).Q)
. Y T ) 1356 — 5@ 10
20 1175) @ 1| 1newy(T5) Q) — 513) 1| @ | (new y(ly) @)

new §(x(2).(2) || Z(9)-Q || {(new y(Z(y).Q))) — new

Exercise 4

9(@(@) 1| Q I {(new y(z(y).Q)))

(4 points)

2(y1y2)-P || T(2122).Q || T(2125).Q"
(w).w(y)w(y2).P || neww(T(w).w{z).w(z).Q || neww' (T(w').w (}).w (2}).Q/
=P =:Py =:P3
We will do some reductions as follows: Since P; || P» = neww(P; || T(w).w(z1).W(22).Q),
P PP —  neww(w(yr).w(yz).P || W(z1).w0(22).Q) || Ps
—  neww(w(y2)-Plyr/z1] [| W(z2).Q) || Ps

"MLQ=2 Plyy/z,ya/2) || Q || Py

and furthermore

P || Py || Py "(y1)-w' (y2)- P || w'(z1) 0’ (25).Q") || Py
"(y2)-Plyr/z1] || w'(25).Q") || P2

L= Plyy /2, e/ || Q|| Py

— new w’ (w

— new w’ (w



