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Bisimulationequivalence

Examples :
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idea : P and Q are equivalent

ict
ta EI

every a- successor of P
is equivalent to

some a- Successor
of Q

,

and vice versa



2L
p ~ Q i#-) for every a c- -2

,

•whenever P→ P
' then

, for some Q
'

,
Q→Q' and

P'~ Q '

• whenever Q ⇒ Q' they for some P
'

,
P→ P'and"

P ~ 'Q P F/~) Q

Definition : A binary relations
between processes

is a 6isimdat if s c- F-G) .

Fact : ~ satisfying (*) is a bisiaalatioa

Question : Is every
tisimulation symmetric ?

trample :

Sem
Et p . v. Sean

Sennett p . Sem ,
Sem ,
Et

p . Sent

V - Seon z

Sem◦
Eet u. Seu ,

S = { few / Sew
,
Sem),

@ Seul Seon, sewn)/ (Seoul v. Sem , Senn) ,
( v.se - I v. semi Seno ) 3
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Si ( i c-I ] are bis.in/afio-s then ↳

- identity

-
S - t

- So Sc
←

sketch of a proof
:
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.

?
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- v si a↓ atic-IPI.ir?..Qi.--.&#
are also bisimalatio-1.

Detiwit : P and Q are bisimulatios#irat,
P - Q

,
if ④ a) C- s for

some

bisimulations .

~
= U { S :S is a bis imitation }

Fact : ~ is the largest bisimalafioe

~
is an equivalence

~ satisfies [*) : ~
= Fly

sketch et a proof :

• ~ ≤ F C-)•Fc→E~:Tf~)isa6isiualatiÉ÷Fln) E FCFG))



Big invitation as a proof method. - C ◦ Induction 6-

Definition S is a6iteif

whenever ES then for every a C- I,

•
whenever P→ P

' then
, for some Q

'

,

Q→Q' and P' ~•S◦~Q '

,

•• whenever Q ⇒ Q' they for
some P

'

,

P→ P'and Pf~°S◦~Q
'

S≤Ff◦S◦~
p _ . _
É
. _ Q Example : (page 2)

←
I

P
'
~ P " - -5. _ . .Q

"
~

Fact : S is a bisomulatio - up to
-

I
~ • S •c- is a bisinalatiou

↓

s ≤ ~



Pto - QTP PIQ ~ QIP 5L
P+CQtR- ⑥+9) + R PICHA - @ to)lR
Pto ~ P PIO ~ P

Ptp ~ P

Pl Kl L ~ PL ( KUL) p[fJ[fY~p[ f-
'of]

PIL ~ P if L never P [ id ] ~ P

appears in P

P [f) 1L ~ Plf -114 If]

¢ / Q) \ L ~ PIL / QIL if .
. .

.

.

@ I a) If ]
~ P If ] I Q If] if . . . . ,

TheexpausiouLaw_i@nEfD1.i.l1? If , ])\L ~

I {fi (a) • ( Pifn] I . . . . / Pitti] I
. . . .

/ R tfD) 1L :

Pi → Pi
'

,
fi (a) ¢ L UP }

+
2- { F. (Pitfall . . . / Pitti] I . . . IP; '[f;] / . . . / Pif ])\L :

Pi→ Pil ,Pj- Pj', f:(a) =f a.¥-1T, i⇐ ; }
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Fact : - is a congruence : if P~P

'

then

• a. P ~ a. PI

sketch of
a proof :

• p+Q ~ P
'
+ Q

• P / Q ~ PIQ
← {⇔ ,

pit a)
: P- P

' 3isa6isimuCat
• PIL ~ P

' LL

o P If ] ~ P
'
[f)

Question : How to make
E unobservable ?

naathegreatestfis-edpoi.to#-:-
7

• ⑥ iuaoy relations
on processes, E) is a complete

lattice

• F : Rel
→ Rec is monotonic

↓ Ku aster -Tarski thin

F has the greatest fixed point equal
to

U { s : s ≤ Fcs) }
→ T

least upper pre fixed -points
bound


