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LogiKEy

- Automation of logics (combinations)

- Example: quantified deontic logics

- Flexible and pluralistic

- Embeddings in classical HOL

- Reuse of provers for HOL

Simultaneous modeling at various layers

LogiKEy bridges between different communities:

KR&R, DEON, Deduction Systems, Formal Ethics
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Universal (Meta-)Logical Reasoning
via Semantical Embeddings in Higher-Order Logic (HOL)









Recent Extensions to LogiKEy (Selection)
๏ Combining Argumentation and Reasoning in HOL / LogiKEy 


➡ (Alexander Steen & David Fuenmayor)                                   — see talk by Alex

๏ Value-Oriented Ethico-Legal Reasoning in LogiKEy 


➡ (jww David Fuenmayor & Bertram Lomfeld)

๏ Dynamic Epistemic Logics in LogiKEy


➡ (jww Sebastian Reiche)

๏ (Very Large) Foundational Metaphysical Theory in LogiKEy


➡ (jww Daniel Kirchner & Edward Zalta)

๏ Categorical Foundations of Maths in LogiKEy


➡ (jww Jonas Beyer, Lucca Tiemens, Aleksey Gonus, Dana Scott)

๏ Paraconsistent and Paracomplete Logics in LogiKEy


➡ (David Fuenmayor)                                            — David should have presented?




Value-Oriented Ethico-Legal Reasoning in LogiKEy 

(jww David Fuenmayor & Bertram Lomfeld)






Further Reading

Value-oriented Legal Argumentation in Isabelle/HOL (Christoph Benzmüller, David 
Fuenmayor), In International Conference on Interactive Theorem Proving (ITP), 
Proceedings (Liron Cohen, Cezary Kaliszyk, eds.), Schloss Dagstuhl - Leibniz-
Zentrum für Informatik, LIPIcs, volume 193, number 23, pp. 23:1-23:18, 2021. 
(Preprint: https://dx.doi.org/10.13140/RG.2.2.21514.80320) [bibtex] [doi]

Encoding Legal Balancing: Automating an Abstract Ethico-Legal Value Ontology 
in Preference Logic (Christoph Benzmüller, David Fuenmayor, Bertram Lomfeld), In 
Workshop on Models of Legal Reasoning, hosted by 17th Conference on Principles of 
Knowledge Representation and Reasoning (KR 2020), 2020. (Preprint: https://
arxiv.org/abs/2006.12789 or https://www.researchgate.net/publication/342380027) 
[bibtex]

https://dx.doi.org/10.13140/RG.2.2.21514.80320
http://page.mi.fu-berlin.de/cbenzmueller/papers/bibtexbrowser.local.php?key=C91&bib=chris.bib
http://dx.doi.org/10.4230/LIPIcs.ITP.2021.7
https://arxiv.org/abs/2006.12789
https://arxiv.org/abs/2006.12789
https://www.researchgate.net/publication/342380027
http://page.mi.fu-berlin.de/cbenzmueller/papers/bibtexbrowser.local.php?key=C88&bib=chris.bib
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 old
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Further Reading

Modeling and Automating Public Announcement Logic with Relativized Common 
Knowledge as a Fragment of HOL in LogiKEy (Christoph Benzmüller, Sebastian 
Reiche), Technical report, CoRR, number arXiv:2111.01654, 2021. (https://arxiv.org/
abs/2111.01654) [bibtex] [url]

Public Announcement Logic in HOL (Sebastian Reiche, Christoph 
Benzmüller), In Dynamic Logic. New Trends and Applications. DaLi 
2020 (Manuel A. Martins, Sedlár Igor, eds.), Springer, Cham, Lecture 
Notes in Computer Science, volume 12569, 2020. (Preprint: https://
arxiv.org/abs/2010.00810) [bibtex] [doi] [url]

Automating Public Announcement Logic and the Wise Men 
Puzzle in Isabelle/HOL (Christoph Benzmüller, Sebastian Reiche), In 
Archive of Formal Proofs, pp. 1-5, 2021. (Note: data publication) 
[bibtex] [url]

https://arxiv.org/abs/2111.01654
https://arxiv.org/abs/2111.01654
http://page.mi.fu-berlin.de/cbenzmueller/papers/bibtexbrowser.local.php?key=R78&bib=chris.bib
https://arxiv.org/abs/2004.07506
https://arxiv.org/abs/2010.00810
https://arxiv.org/abs/2010.00810
http://page.mi.fu-berlin.de/cbenzmueller/papers/bibtexbrowser.local.php?key=C90&bib=chris.bib
http://dx.doi.org/10.1007/978-3-030-65840-3_14
https://doi.org/10.1007/978-3-030-65840-3_14
http://page.mi.fu-berlin.de/cbenzmueller/papers/bibtexbrowser.local.php?key=J56&bib=chris.bib
https://www.isa-afp.org/entries/PAL.html


Large Foundational Metaphysical Theory in LogiKEy

(jww Daniel Kirchner & Edward Zalta)


- >1200 pages of foundational metaphysics 

- formalised in Isabelle/HOL 


- >20000 (26027) loc

- using SSE technique underlying LogiKEy


- paradox detected and fixed

- significant influence on the latest theory

- difficulty: comprehension principles


- new: empirical methods exploited for 
theory exploration in metaphysics!!!


- in DELIGHT: … analogous …



Further Reading

PhD thesis of Daniel Kirchner:

 will be submitted in December …



More recent empirical works in Metaphysics!



Categorical Foundations of Maths in LogiKEy 

(jww Jonas Beyer, Lucca Tiemens, Aleksey Gonus, Dana Scott)




Paraconistent and Paracomplet Logics in LogiKEy  

(David Fuenmayor)


To appear in 

Review in Symbolic Logic 

Regarding Dov's earlier comment: 

yes, I agree, our (conception of the) 

world  and law is highly 
paraconsistent … 


… but due to David Fuenmayor's 
recent work LogiKEy is also 

prepared for this



Conclusion

LogiKEy seems prepared       for       DELIGHTful Applications

Regarding Dov's earlier comment: 

yes, I agree, our (conception of the) world and law seem highly paraconsistent … 


… but due to David Fuenmayor's recent work (with Carnielli & Coniglio) LogiKEy is 
also prepared for this


