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Observing & Monitoring Anna

▪ Reactive Systems (2007)

▪ Allegro version 2 (2005)

▪ Characteristic Formulas (1994)

▪ Timed Rebecca (2014)

▪ Value-Passing (1993, 2001)

▪ Runtime Monitoring (2017, 2017, 2017, 2019, ..)

▪ Leikur og læsi í leikskólum (2011)

▪ Axiomatizing Finite Prefixes (1995)

▪ MM for Learning Stochastic Models (2021)

▪ Finite Equational Bases in Process Algebra (2005)

▪ Characteristic Formulas for Time (2000)
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“Master Thesis” by Anna
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Jens Chr Godskesen



Characteristic Formulas by Anna

▪ Michael Zeeberg, Anna Ingólfsdóttir, 
Jens Chr Godskesen: Fra Hennessy-Milner Logic til CCS 
Processer, 1987

▪ Bernhard Steffen, Anna Ingólfsdóttir:
Characteristic Formulae for Processes with Divergence. Inf. 
Comput.,1994

▪ Luca Aceto, Anna Ingólfsdóttir, Mikkel Lykke Pedersen, Jan Poulsen: 
Characteristic formulae for timed automata. ITA 2000.

▪ Luca Aceto, Anna Ingólfsdóttir: Characteristic Formulae: From 
Automata to Logic. Bulletin of the EATCS 91, 2007.

▪ Luca Aceto, Anna Ingólfsdóttir, Joshua Sack: Characteristic Formulae
for Fixed-Point Semantics: A General Framework. EXPRESS 2009

▪ Luca Aceto, Dario Della Monica, Ignacio Fábregas, Anna Ingólfsdóttir: 
When Are Prime Formulae Characteristic? MFCS, 2015
Luca Aceto, Dario Della Monica, Ignacio Fábregas, Anna Ingólfsdóttir:
When are prime formulae characteristic? Theor. Comput. Sci. 777: 3-
31 (2019) 

▪ Luca Aceto, Antonis Achilleos, Adrian Francalanza, Anna 
Ingólfsdóttir: The complexity of identifying characteristic formulae. J. 
Log. Algebraic Methods Program, 2020

▪ Luca Aceto, Antonis Achilleos, Aggeliki Chalki, Anna Ingólfsdóttir: 
The Complexity of Deciding Characteristic Formulae in Van 
Glabbeek's Branching-Time Spectrum. CSL 2025 
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Process Calculi
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Equivalence Checking

Given 𝐴 and 𝐵:  𝐴 ∼ 𝐵 ?



Finite State Systems



Bisimulation

Workshop in Honour of Anna Kim Larsen [9]

Robin Milner
David Park



Bisimulation
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Networks of Finite Automata
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Networks of Finite Automata
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Modal Logic
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Syntax:

Semantics:

Adequacy Theorem

Hennessy-Milner Logic

Example:

a a

b c

a

b c

P Q



Characteristic Property
for finite state automata
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Characteristic Property
for finite state automata
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Timed Systems



Timed Automata
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Guard

Action

Reset

Semantics
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Timed Logic
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Syntax

Declarations

Action Quant.

Delay Quant.

Intr. Formula Clock

Test Formula Clock



Derived Operators
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Semantics
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Interpretation

State of TA over C Time assignment

over K

Formula over K

Semantics



Characteristic Property
for finite state automata
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Characteristic Property
for timed automata
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Larsen, Laroussinie, Weise, 1995
Aceto, Ingólfsdóttir,  Pedersen,  Poulsen, 2000



Characteristic Property
for timed automata
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Regions {x,y} M=1

# regions grow explonentially in #clock & M
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Characteristic Property
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Characteristic Property
for timed automata
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Characteristic Property
for timed automata
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IDEA: Automata clocks become formula clocks
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Adequacy 
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Adequacy ☺
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𝐴 𝐵

𝑀, 𝑚, 𝑖 ⊨ ∀𝑥. 𝜙 iff

      for any 𝑡 ∈ ℝ≥0, 𝑀, 𝑚, 𝑖[𝑥 ↦ 𝑡] ⊨ 𝜙 
𝑚 ∼ 𝑚′ iff for any 𝜙 and 𝑖,
                𝑀, 𝑚, 𝑖 ⊨ 𝜙 ⇔ 𝑀, 𝑚′, 𝑖 ⊨ 𝜙

Semantics Theorem (Adequacy)

MFPS2014

Samy Jaziri, L,
Radu Mardare, 

Bingtian Xue, 2014

ℒ:  𝜙 ∷=⊥ ∣ 𝑥 ⊴ 𝑟 ∣ 𝜙 → 𝜙 ∣ 𝑎 𝜙 ∣  𝜙 ∣ ∀𝑥. 𝜙   
                                                where: r ∈ ℚ≥0, ⊴∈ ≤, ≥ , x ∈ 𝒦



Summary & Next
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2nd Edition

Giorgio     Giovanni      Max

Jens Chr Elli



Congratulation & Best Wishes    Kim & Merete
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