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Exercise 8-1 Bisimilarity

Show that
(P|[{a}]|@) 110]] (P|[{a}]|Q) # (P|[0]|P) |[{a}]] (QI[0]|Q),

where P Zb.P', P' 2 a.P, Q ¥ c.Q' and Q' ¥ a.Q. (You may write |1, instead of |[L]| and | instead of
|[0]], if you like.)

Solution:
A (Pl Q) 1 (P llay Q) 2 (P llgay Q) I (P llay Q)
o Case 1) D: (P P) Iy (QIQ) 2 (P P) (ay (@1 Q)
o Case 2) D: (P P) iy (QIQ) 2 (P P) |l (@1 Q)
Without loss of generality, we may assume that we are in the case 1). Then we continue with
A: (P iy Q) I (Plliar Q) = (P l{ay @) || (P ll{ay @)
o Case L1) D: (P'[| P) oy (Q11Q) % (P' | P) oy (@11 Q)
o Case 1.2) D: (P'[| P) 0y (Q11Q) % (P' | P) oy (@1 Q)
Without loss of generality, we may assume that we are in the case 1.2). Then we continue with
A: (P P) [{a} (@' 1 Q) % (P P) llay (@11 Q)
D: (P |lta3 Q) || (P |lay @) = ¢

Exercise 8-2 Weak Bisimilarity
Given the following LTS.

7 13
N |
9 14<— 15*>16

| LONE N

Prove the following assertions via the bisimilarity game. Use the notation from the solution of 5-3 c).

e

Solution: Note: The defender can insert arbitrarily many 7 into its move. If the attack is a 7, it can
answer with the empty transition (staying the the current state). These possibilities all have to be checked
for the game to be valid. The attack still only consists of a single action (7 or otherwise).

a) 17
Solution:
(1, 7) Attacker 7 % 10.



1. Defender 1 a:7'”> 3.
(3, 10) Attacker 3 = 2.

e Defender 10 = 10.
(2, 10) Attacker 2 % 4. 4

2. Defender 1 % 2.
(2, 10) Attacker 2 % 4. 4
b) 1% 13
Solution:

(1, 13) Attacker 13 % 15.

1. Defender 1 g 3.
(3, 15) Attacker 15 = 16.

e Defender 3 i:; 3.
(3, 16) Attacker 3 = 2.

— Defender 16 = 16.
(2, 16) Attacker 2 % 4.

142n
o Defender 3 —= 2.
(2, 16) Attacker 2 2 4. 4

2. Defender 1 g 2.
Analog zu (1)
c) T#13
Solution:
(7, 13) Attacker 13 % 15.
e Defender 7 = 8.
(8, 15) Attacker 15 5 18. 4

e Defender 7= 9.
(9, 15) Attacker 15 = 16.

— Defender 9 = 9.
(9, 16) Attacker 9 % 11. 4

e Defender 7 = 10.
(10, 15) Attacker 15 % 17. 4



