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* BEHAVIOURAL EQUIVALENCE

CE = Pub .

Join . Coffee .

CE

CM = coin.
. Coffee

.

CM Spec = Pub . Spec

Office = (C5/CM) : (cin , coffee]

Office o Spec

Which properties are expected for a ?

· reflexive Pu P

&E· symmetric PrQQUP

· transitive ↑ ~Q and QVR them Pu R E
Spec~ Syja ~ Sysz .. --

N Sysm

--

* congruence/compositionality

If PNQ them for every context <I
CEP) Clas

P N Q =b C1 ! CF .
No

P Q

Spec = Spec1/Specz

Syse ~ Speci
=>

Spec = Speca/Specz

Sysz N Specz
N 5y51/5ysz

Spec1/Specz ~ Syse/Speca ~ Syse/Sysz
- me

& &

Syst Sysz



Referencial Transparency
P =

---- - exp - .....

-

↑

replacing <p . by its value does not

alter the behavious of P

-
O -x + x - 1 = 2 ... x=x + y =2

x - y = 1 ---

~-2

* the equivalence only dependo on the observable behaviour
.

XPV VáX OBSERVATIONAL

EQUIVALENCE

↑ ↑ dy

what is observable ?
merragos
time

cost

i

( Van Glabbeek

Limeor-time /branching teme spectrum
(

(0) same tomations
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B = (a .
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(2) Trace equivalence

Te(P) = da an 1 P PP. ... * Pn4
and define

Pr
+ Q iff Tz(P) = Tz(a)

A equivalence ? Yes

* observable behavious only ? Yes

* compositional ? Yes

↑
EXAM EXERCISE

Example CTM = coim
. /Coffee - TM + Fear

.
(TM)

-

CTM' = cam
. Toffee .

CTM' + Com
.

Tea
. CTM

T2((TM)
i

Te/cini)
(com Soffer + Feaf)

*

coin

<TM N CTM'
T

coil

[TM A CTM

⑱e la ita

CS = Tub .
Cate . coffee . Co

Office = ( C5/CTM (1 coim
, coffee , ta

Office = ( C5 / CTM' (1 (coin , coffee , ta

Office N+ Office

i
.

e . Te (office) = T2(office') = (pub .

E .2)
*

(3 + pub + jubi



T
Office Office
Lot

T ↓ Tub

T

↓ t -E
(coffee. (coffee .C

Coffee . C5) Coffee hti Toffee . (TM) L For . (TMI) i L

(2) Completed Traces

(Te(P) = &da --da) PER ti -- Pr f)
and define

P Nc+ Q if PN
- Q and (Te(P) = (Tz(Q)

Note
-

zCl (office) # CTe(Office(
In

#
x

Office NCT Office

LEM :

CTM NCT <TM Since

CT2 (CTM) = (Tz /CTM')
= G

Office = ( C5/CTM (1 (coim , coffee , tal
eN

Office = ( C5 / CTM' (1 (coin , coffee , ta
CT

* Faces : compositional a bosed on interactions but

they ignore troversed States
...

CTM -> ·

COIM

rest - For is postee
COM

CTM - ·

- ----
Ec not possible



Idea : Pr Q if

· when p Le Per pe ... Po
and PNQ1

...,
PnNQm

them Q -Q2tQe ... Qu

· when Q toQt ... Qu

them P Pe ti - Po and P2NQ
, ...
In van

not a definition ,
but a property of my relation

satisfied by many relations between programs ...

-> ① empty relation

-> identity PNQ iff P = Q

* Bisimilarity
Pf .

A binary relation & Procx Proc is a bisimulation if

·
for all PQE Proc with PRQ them

-> for all P:P' there is QEQ' and P'R Q

-> for all QEQ' there is PEP' and P'R Q

We
say P

, Q ore bisimilar PNQ if there is a bisimulation

& such that PRQ

~ = U &R I R 10 0. bisimulation]

Example
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b ------

..51 - Sz -

-b -
-

-b-
-

- i
Nt

R = 6/5 ,
t)

,
162

,
tal

,
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, ti)) is a bisimulation
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* SRt ar a-d ↓a
b -

51 - Sz -
-----

..

-b ~ Thyb
- all Gonsitions ofs - -

·St nb -Toty and SeRt i

· sent Wo tote and 82Rta

- all Gamoctions of t

· t te una sede and sa M t,

* 52 R t ,

·all Gomitons of 52

se Se - t
, Pote and 52 R t ,

· all transitions of te

t
.

20 t2 mo Post and 52R te

* EzR te

same os above

R 10 bisimulation - ot ( but alo Santa
,
Sante)

Example

A = a. A B = (a
.

B) ib

R

A.-B infinite state...
m

Ow -E ....... La

..... m Bib
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-

- (Biblib
R = 5 (A
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* Nom-Bisimilarity ?

CTM = coin /Coffee .
(TR + Fa .

(TM)

CTM' = com
. Toffee .

CTM't cam .

For
.
(TM

assume(TM N CTM'

hema there's R bisimulation s .t. CTM R (TM

note cTM & Coffee .

(TM + Fear
. CTM

--

<TM2

them CTM'
Cam

CTMj with CTM R CTMs-

2 possibilities

① ciMs = coffee - (TM

since cine TM there should be <TMyE . No !

2 CTMI = Fear
. CTMy

since cime TM there should be cTMIE No !

conradiction

=> hema (TM A CTM


