Concurrency Theory
Series 6 - Solution

Exercise 1 Structural Congruence
Induction Base:

(1)

TR+S— R
N—_—— Sé/
P

(React)
(z(y).R+9) || (2(z).T+U) = Rlz/y] || T

P Q

Inductive Hypothesis (I.H): The assumption (P — @ im-
plies that there exists a derivation of this reduction in
which the (Struct) rule is applied, if at all, only as the
last rule.) holds for all subtrees.

Inductive Step:

P—-qQ
P —qQ

(Struct)

By I.H. there exists a derivation tree

P// — Q//
(Struct) —————
P—qQ
(Struct) ——M———
P —Q

P'=P P =PQ"=Q,Q =Q.

P// — Q//
P —qQ

(Struct)

... is a derivation tree satisfying the assumption.

P—-Q
PIIR=Q| R

(Par)

By I.H. there exists a derivation tree

P —qQ
P—=qQ
PlR—=Q R

(Struct)
(Par)

PP=PQ=Q=P ||R=P||RQ||R=Q| R

P —qQ
PIIR=Q|IR
PlIR—= QR

(Par)
(Struct)

... is a derivation tree satisfying the assumption.

(Res) P=Q

new r P — new x )

By I.H. there exists a derivation tree

P —qQ
P—Q

(Struct)
(Res)

new r P — new x )

P =PQ =Q = newz P = newz Pnewzx Q

new = Q.

P —qQ

(Res)

new x P’ — new = Q'
(Struct)

new r P — new x ()

... is a derivation tree satisfying the assumption.

Exercise 2 Reaction Relation




* l.unfolding, 2.scope extension

—  new z, s(

(s(y)-s(2).5(z) nil
I 2(t).t(w).t(v).0(w) nil)
|| 5(a).5(b).nil
P
)
—  new z, s(
(s(z).a(z).nil
[| 2(t).t(w).t(v).0{w).nil)

[| 5(b).nil
|| P
)
—  new z, s(
(@(b).nil
[| (t).t(w).t(v).v{w).nil)
[| mil
I P
)
= new z,s(
(a(by.nil
| (t).4() (o) 5 {aw).mil)
1 (s).5(a).5(5)nil
P
)

* 1.discard nil (Abelian monoid laws for ||), 2.unfolding, 3. scope

extension

new z(
(@(b).nil
|| b{a).nil)
P

)

(@(b).nil

|| b{a).nil)

|| new x(lnew s( z(s).5(a).5(b).nil))

Exercise 3 Polyadic m-Calculus

2(y1,y2)-P || 2(z21, 22).Q || 2(21, 25).Q'
J encoding
Py Ql

w).w(yr).w(yz).P || new w'(Z{w').w'(z1).w" (22).Q)

|| new w” (Z(w").w" (1) w"(z}).Q")
Q2
Py Q1 Q2
= new w'(

r(w).w(yy).w(yz).P
|| Z(w'). 0" (21).0"(22).Q

)
| Q2
—  mnew w'(
w'(y1)-w'(y2).P
|| @' (21). 0" (22).Q
)
|| Q2

—  new w'(
w'(y2).Plz1 /1]

|| @' (22).Q
)
| Q2
new w'(Pz1/y1, z2/y2] || Q)
| Q2
Plzi/y1,22/y2] || Q || Q2
Plz1/y1, 25/y2) || Q" || @u

1

Lo



