Concurrency Semantics
Exercises 2 Prof. Nestmann, 2005

1. Warmup

1. Write down a clash-free process that is a-equivalent to
(va) (a.(va) a.0 | (va) a.0).
Prove that the two processes are a-equivalent.

2. Write down the silent (7) transitions of the process
(I/CL) (CL.Ql + bQ2 ‘ EO) ‘ ERl +E.R2.
Give a formal derivation for one of them.

3. Prove that any two a-equivalent processes are bisimilar.

2. Transitions
Prove the following propositions.
1. If P 25 P’ then fn(P') U fn(y) C fn(P).
2. If P %5 P’ and ¢ is a substitution (with finite support) then o P 2 oP.

3. Buffers

Recall the boolean single- and two-place buffers

Buf(l)(io,il,Oo,Ol) déf io.BUfél)(io,i17Oo,Ol)+Z.1.Buf§1)(i077;1,00,01)

Bufgl)(i()Jl,Oo,Ol) déf E.Buf(l)(io,i1700,01)
Buf® (i, 1,00, 01) o io-BUféQ) (i0,71,00,01) + il-BUf§2)(io7i1,00,01)
BUf§2)(io7i170o,01) o 07.Buf® (ig, i1, 09, 01)

+ zoBufg) (io, %1, 00, 01) =+ ZlBufg) (io, 1, 00, 01)
o def o
B“fz('gz')(lo7l1,00,01) = Oi-BUf§~2)(Zo,217OO,01)
1. Construct a two-place buffer from two one-place buffers.

2. Is your two-place buffer bisimilar to the one defined above?
Prove that your response is correct.

3. If necessary, modify the definition above of the two-place buffer to make the
two processes bisimilar, and prove the bisimilarity.



