
CIS 632: Exam 1 Sample Solutions Fall 2010

1. (28 points) Consider the following process definitions:

A
def
= ā.b.0 + c̄.A

B
def
= b.(a.b.B + c.B)

C
def
= c.(ā.C + b.0) + ā.b.C

D
def
= d.D + a.b̄.D

(a) Draw the transition graph of (A[d/a, c/d])+(B\{a}), labeling each node with the
correct process term.

(b) Draw the transition graph of (C | D)\{a, b}, labeling each node with the correct
process term.

Answers omitted because of typesetting complexity: however, CWB can easily generate
the graphs.

2. (20 points) Suppose that E is defined as follows:

E
def
= a.b.E + c̄.E

Give a formal derivation of the following transition:

(E[b/c, c/a] | b.a.0)\{b, c} τ−→ (E[b/c, c/a] | a.0)\{b, c}

Act ===========================
’c.E ---’c--> E

Sum ===========================
a.b.E + ’c.E ---’c--> E

Const ============================
E ---’c--> E

Rel ============================== ================================ Act
E[b/c,c/a] ---’b--> E[b/c,c/a] b.a.0 ---b--> a.0

Com3==================================================================
E[b/c,c/a] | b.a.0 ---tau--> E[b/c,c/a] | a.0

Res ==================================================================
(E[b/c,c/a] | b.a.0)\{b,c} ---tau--> (E[b/c,c/a] | a.0)\{b,c}

3. (12 points)

Write a CCS process OldCar that accurately describes the car’s lock situation, using
the following events:

{open, red, green, curse}

The doors should initially be unlocked, and every open action keeps the doors in the
unlocked state.
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OldCar
def
= Unlocked

Locked
def
= green.(τ.Unlocked + τ.(curse.Locked + Locked))

+ red.Locked

Unlocked
def
= green.Unlocked + open.Unlocked + red.Locked

4. (25 points) Write a CCS process Atty to describe this attorney, using the following
events (plus τ , as necessary):

{meet, decline, accept, research, file, drop, trial, close, win, lose, mistrial}

Answer:

Atty
def
= meet.(τ.decline.Atty + τ.accept.PreTrial)

PreTrial
def
= research.PreTrial + file.PreTrial

+τ.drop.Atty + trial.close.Verdict

Verdict
def
= win.collect.Atty + lose.Atty + mistrial.PreTrial

5. (15 points) Let T, U, V, and W be the processes defined below:

T
def
= c.b̄.T + b.c.T

W
def
= d.X + c.Y

X
def
= τ.(c.W + d.c.X) + c.0

Y
def
= d.0 + τ.(c.W + c.c.Y )

Give a process S that meets the following two conditions:

• S does not contain any τ transitions.

• (S|T )\{b} and W are equivalent (i.e., they have the same transition graph if you
ignore the process names that appear on each node).

Answer: S
def
= d.b̄.S + b.c.S


