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First type of tools: books!

Textbooks and recreational Books

Logical
Puzzies by
~ Raymond
Smullyan

@ Teaching with toy examples
@ Very progressive list of exercises
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Interactive tools

http://logicinaction.org/

Modal Logic Playground
= Y&!

Play with epistemic puzzles with DEMO and SMCDEL:
https://github.com/jrclogic/SMCDEL
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Firs
Second type of tool
Third type of tools: teaching

I
Tarski's World Kripke's World (Lotrec)  Hintikka's World
First-order logic Modal logics Dynamic Epistemic

Logic

~ serious games
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First type of tools: books!
Second type of tools: teaching logic itself

Third type of tools: teach

Tools for teaching formal proofs
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Many toy tools: Panda, Pravda, Pandora, JYP3, Proof lab,
Hyperproof (Openproof project), Bonsai,
http://incredible.pm/, etc.
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Second type of tools: teaching logic itself

Coq and Geogebra = Geocoq

http://geocoq.github.io/GeoCoq/
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Second type of tools: teaching logic itself

Progressive exercises - interface inspired from video games

THE INCREDIBLE PROOF MACHING &®

What do you want to prove today?

Session 1
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Progressive map in SuperTux Progressive map
in the incredible proof machine
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Database

CPU design
Constraint-solving tools
Program Verification

Database

RelaX
https://dbis-uibk.github.io/relax/landing

Select DB ( Relati saL

A n VoA v - snu o+

Specific for teaching relational algebra
g s
: v

Direct manipulation of SQL
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Third type of tools: teaching logic via applications
Program Verification

CPU design

File Edit Project Simulate Window Help
[®]x» Alm ® =D D

+ 1%
pong

display control

joystick

@)X
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Logisim for student to understand computer architectures

@ Draw Boolean circuits

@ Simulation
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First type o C Database
Second type of tools: teachin c CPU design
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Conclusion Program Verification

SAT, SMT, FO Solvers + user-friendly software

¥3.2.0-17-g4caat

Tosert : Nb 4
o N« [0.Nb]

Course with Logic4Fun, Touist
@ Modelling problems (e.g. Sudoku, planning, etc.)
@ Appreciate the succinctness/expressivity of a logical language

@ Compare the size of encodings VS the complexity of the logic
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Database
CPU design

Third type of tools: teaching logic via applications Constraint-solving tools
Program Verification

Higher-level constraint languages

800 T1/~Tmp-alloydtmp4ds/models e I

Alloy Analyzer 4.1.10 (build date: 2009/03/19 02:02 EDT)

g R ? &
New Open Relosd Save Execute Show
module examples/puzzes/farmer

Warning: Alloy4 defaults to SAT4] since it is pure Java and very reliable.
For faser performance, go to Options menu and try another soiver like MiniSat.
I these native solvers fal on your computer, remermber 1o change back 1o SATE)

Executing "Run solvePuzzle for 8 State expect I
Soler-sats]Biwidin=4 MaxSeq=4 SkolemDepin=1 Symmery=OfF
767 vars. 66 primary vars. 1511 clauses. 1
i e et G

(farmer) Run solvePuzzle for 8 State expect 1

BEEEEE

Dot XML Tree | Theme MagicLayout Evaluaor Next

eats: 2
far: 16
X

labstract sig Object { eats: set Object}
ne sig Farmer, Fos, Chicken, Grain extends Object {1

fact eating { eats = Fox->Chicken + Cnicken->Grain}

sig state { — —

near: set Object,

far: set Object

| g

Lne 15, Column 33

Prolog, Answer set programming https://potassco.org/, Alloy

g%g
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Database

CPU design
Constraint-solving tools
Program Verification

Teaching algorithmics behind logic

DIMACS format
(p1V —p3) A(p2V p3V —p1) 1-30
23 -10

Implement a SAT solver from scratch
@ Direct reductions to the DIMACS format
o DPLL algorithm
@ Heuristics
°

Backjumping and Clause learning
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Database

CPU design
Constraint-solving tools
Program Verification

X#
C
Course based on Scala and Isabelle/HOL

http://people.irisa.fr/Thomas.Genet/ACF/
o Either prove that a function is correct w.r.t. a specification

@ or generate a counterexample
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Database
CPU design

Third type of tools: teaching logic via applications Constraint-solving tools
Program Verification

Model checking and temporal logic

The Spin model checker is one of the leading verification
tools used by professional software engineers, but to my
surprise | found that it is eminently suitable as a teaching

tool. 5 [Ben Ari, ACM 2010]

http://spinroot.com/spin/Doc/p40-ben-ari.pdf
Other tools: NuSMV, uPPAAL, MCMAS, etc. 263


http://spinroot.com/spin/Doc/p40-ben-ari.pdf
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Conclusion

Learning analytics

How do we prove/measure:
@ the benefits of using some tools?
@ the quality of toy examples?
@ the relevance of interactivity?

@ the quality of the progression in exercises?
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Learning analytics
Third . catic Tools as packages
» ’ P Logicians and the rest of world

Tools are used and... resused!

“The SAT solver used as backend of Satoulouse g S,
j Wl

a SAT GUI interface for teaching is SAT4J. The
first advantage of this solver is that it is written in R
@
[,

JAVA so it is easy to call it from the GUI."
B [Gasquet et al. TICTTL 2011]

Designers of new pedagogical tools need:
@ some other tools from the shelf
@ Python and Javascript packages ready to use
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Learning analytics
Tools as packages
Logicians and the rest of world

Example (s)

@ Tools for logic and argumentation?
@ Tools for logic and art?

@ Tools for teaching logic to the machine learning community?

o Logical Neural Networks. Logic for guiding learning
e Boolean circuits as explanation for machine learning process

o Describe goals in reinforcement learning with temporal logic.
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Special thanks

ICLA organizers

Thomas Genet (IRISA, Rennes) (program verification)
Simon Rockiki (ENS Rennes) (architecture)

Zoltan Miklos (IRISA, Rennes) (database)

Serena Vilata (INRIA, Sophia Antipolis) (argumentation)
@ Srdjan Vesic (CNRS, Lens) (argumentation)

e Fahima Djelil (IMT Atlantique) (learning analytics)
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Conclusion

Thank you for your attention!

gL
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