Exercise 1

. Which of these processes are syntactically well-formed?

. Substitutions:

(a) Apply ((va)('b{z) | bla) (v c)b(c))){%/2}

(b) Apply ((va)(1b{z) | bla) [!(v )b(x).P)){0/x,%/y}

(c) What’s a minimal closing substitution for a(y) |a(b) | y(x).Z(x).
)

(d) Is the following application of a substitution correct?
((va)(@(z) [ a(x).(v a)g(a))){2/ 2, b/y} = (vb)(@(a)|b(z).(va)bia))

. Are these processes structurally congruent?

(a) @(b) | (v a,b)bla) and (va,b)(@(b) |a(b))
(b) 'P[NQ|P) and IP[N(@Q[P)[NQ|P)[Q[P|P

(c) (va)b(y).(@ly)| (v b)blz)) and (v c)b(2).((v c)(c(x)) | &())

. Reduce these processes

(a) (vb)(a(z).z(b)) | (vb)(@(d) [b(z))
(b) Hva)(@|!(b-c|la.b))

(¢) a(b,a)[la(z,y).z(z,y) |'b(x, y) Z(y, x)
where we assume the polyadic asynchronous pi-calculus
alcyy . cn)la(zy, ., op) P — P{CLCn /g - g}



