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Related Problems
• To specify properties of probabilistic models → Probabilistic Languages?
• To increase the range of possible properties → Expressive Power?
• To verify such properties in an efficient way → Verification Approach?

We investigate the Automata-Theoretic verification approach for Probabilistic Logics 
and prove the equivalence of two formalisms: p-Automata and μp-Calculus.

Motivation The quest for Formal Methods for Probabilistic Systems

• Probabilistic systems are modelled as Markov Chains.
• Their properties are expressed using Probabilistic Languages.
• Properties are then checked against the model. 
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Approach The analysis and study of µp-Calculus and p-Automata

• Two classes of probabilistic languages: Logics & Automata.
• Automata-Theoretic approach to verification: Logics are handled as Automata.
• To be used interchangeably, logics and automata must be: Equivalent.

http://www.cs.le.ac.uk/people/np183/publications/2015/CKP15.pdf
http://www.cs.le.ac.uk/people/npiterman/publications/2017/CP17.pdf
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Results µp-Calculus and p-Automata have the same Expressive Power

• A framework to convert from µp-Calculus to p-Automata and backwards.

[3] Cauli C. and Piterman N., Equivalence of µp-Calculus and p-Automata. In Implementation and 
Application of Automata – 22nd International Conference, CIAA 2017, Proceedings. 2017. To Appear

Future Work
• Different Models (e.g. Markov Processes, Interval Markov Chains, Constraint Markov Chains)
• More expressive language (Additional Operators: Concurrency, Probabilistic and/or)

https://claudiacauli.files.wordpress.com/2017/05/claudiacauli_ciaa2017_cameraready.pdf

