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Action-type coalgebras
A coalgebra (on

��� �, of type ) is a pair

� �
� �� � � 	

for a

��� � endofunctor

* bifunctor = functor

- bifunctor, - fixed set
- endofunctor,

* an action-type coalgebra of type is a triple
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Coalgebraic bisimulation
A bisimulation between two �-coalgebras� �

� � � 	 and

�
� �

	

is a relation

� �

such that there exists an �-coalgebra structure

� on making

�� ��

oo //

��
oo //

- bisimilarity, as usual ...
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Strong bisimulation for LTS

� �
� �

	

- LTS

An equivalence is a strong
bisimulation if

LTS - strong bisimilarity
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Characterizing bisimulation

*

� � � - functor, � ��� � - lifting

� ���	� 
 � �
 ��� � ���� ����� � � ��� ��� ����� � � ��� �

- bisimulation between
and iff

if w.p. total pullbacks and - equivalence,
then is the pullback of

// oo
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Weak bisimulation for LTS

� �
� �

	

- LTS � � - internal action

- equivalence weak bisimulation
transfer condition:

for and

LTS - weak bisimilarity for LTS
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Weak bisimulation - � coalgebras

two stages approach:

1. transform any � coalgebra into ��

coalgebra, faithfully.

2. fix a set � of invisible actions, and hide
them in the �� coalgebra.

result: ”double-arrow” coalgebra

weak bisimulation = bisimulation for the
”double-arrow” coalgebra
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Weak bisimulation - � coalgebras
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Weak bisimulation - � coalgebras

�

�

is a *-extension

*
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Weak bisimilarity, properties

Given �

�

and �

� �
�

�

in an � coalgebra
iff
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in �

� of the � coalgebra
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Generative probabilistic systems

Generative system is a triple

� �
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� � 	
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Paths - generative systems

generative system
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paths are ordered by prefix relation

- finite: -cone

- set of cones,
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Conclusion

� general notion of weak bisimulation
* two phase approach
* - extension and hiding internal actions
* weak bisimulation is strong

� from coalgebraic bisimulation to transfer
conditions

� correspondence results for
* LTS
* generative probabilistic systems

Weak bisimulation – p.22/22


	Outline
	Action-type coalgebras
	Coalgebraic bisimulation
	Labelled transition systems
	Strong bisimulation for LTS
	Characterizing bisimulation
	Weak bisimulation for LTS
	Weak bisimulation - LTS
	Weak bisimulation - mymath {Functor {F}_A} coalgebras
	Weak bisimulation - mymath {Functor {F}_A} coalgebras
	Weak bisimulation - mymath {Functor {F}_A} coalgebras
	Weak bisimulation - mymath {Functor {F}_A} coalgebras
	Weak bisimilarity, properties
	Generative probabilistic systems
	Strong and weak - generative
	Home for *-extensions
	Paths - generative systems
	The measure mymath [diagramcol]{Prob }
	Generative * - translation
	Weak bisimulation - generative
	Conclusion

