
 

BISIMULATION VS TRACE EQUIVALENCE

1 Generative T systems

Deff Let A be a finite set an alphabet and let T be
a monad on Set A generative T system w alphabetA is

a set S of states tho a function o S TCAs

We write Gent for catyof such systems where a map

S o S o is a ft f s s st o'of
IT Axt 06

Ex When Tid get deleminishi gon systems comprises a

set S of states and a fi o gin S Axs

assigning to each state s an output symbol yes and

a next state n s

EI When T PI we get fitch nonterminating

labelledthissystems

Comprises a set S Hw a relation re SxAxS
written as s s if s a s er such that

for all ses Ca s s s is nonempty finite
noneply

Eg A a bic we have Its's
S
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Ex When T D the finitely supported pub dist monad with

D X a X to I supplant finite Irwin i

we get probabilistic generative systems sets Hw
o S DIA S giving foreach state a pub dist

over output symbols next states eg s
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2 Bisimulation equivalence

For a deterministic gen system o gin S A's each state

Ses has a corresponding behaviour

gls gluts generics EAN

We call states s s ES bisimilar if they have the same behaviour
equivalently if they are related by a bisimulahi a eq.net
E E Sts st

u z v glu glu and n a Into

We can capture bisimilarity abstractly indeed A is the underlying

set of the final determ gen system
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and two States are bsimilar if have some image under the

map S AM in Genid

Deff An obj of behaviors for gen T systems is a final
object Beh p in Gery The behaviormap of cGent

is the map beh S Bet in Lent Two stats
s s E f are basilar if bells bells

Ex When T id we get what we saw above

E When T Pst s s c I are bisimila if related by
a bisimulation an f an ey rel E E Sts st

U I v and at a Fr st v v and a E v
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Ey When T D S s ES are bisintar iff related by some
E E Sts eg nel st
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3 TRACE EQUIVALENCE

Consider the Its
s

a
ya at

t a
Gb To be Ya.ae

The States s s are not bisimilar But they are thesame

in a weaker sense since both produce the same possible
streams of values

abb aci
we say that s s are the equivalent

How can we capture this abstractly One approach
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Now note a generative T system St TIA's is same as

an A ay comagna S A S in Allt However

maps of gen T systems are functions maps of A ay
comagmas is Allt are Kleisti maps

n
for gem T systems

P T define an object of trees to be a final A ay
comagma in Allt and two states to be the equiv if



identified by the map to this object of traces in Keli

Issue an object of treas need not exit Eg it exists for

T id T Pt but not for T PY T D

To fix this we can look for a final A ay conagma not

in Kelt but in EMIT

Deff An object of truces for gen T systems is a final A ay
comagma Tr t Tr i A Tr in EMIT

EI When T Id Tr A

EI When T Pt Tr nonempty closed sets in A
N

seenas Pf algebra under union and
comagma shelve

VCA VIVA A YEA VIA
he closedset

EI When T D Tr Bord probabilitydists on AN
seenas D alg under convex combination

To assign a truce to an element of a gov T system need



Deff Gim SI TAS a gent system the associated

A ay comagma in EMIT is F S TCS Ms
w comagma

structure

Ft S FTT Axs I FTIAS E A FTS

Given Sio the truce my tr S Tr is the

precomposite of the homomorphism Fts 0 Tr e

with y S TCS Two states said the equivalent if trisktra

Ex when T id trace behaviour

when F Pgt the truceof see is the closed set

tr s a EA 75 est st s s is s

when ED the truceof se S is the pub ditionA

tris A I

tr s a anA fgocstao.tl tret la anA

Mention

Another interesting example T TB free monad on a

B ay operation A gen Ta system is an automaton

for tuning B shears into A streams Eg A B 0,13

have a S T Ats given by
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herethe state s implants

the ti operation on binay
t coat iH

o 1 shears eye
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In this cure two states are bisimilar if I E Sts St

a u stiffs have same projection
onto TCA

and Tak related pop's an T s

OTOH objectof traces is setof ch f's B A
and two states are truce equiv if they encode sue ch ft


