
FOL III

Rensselaer AI & Reasoning (RAIR) Lab
Department of Cognitive Science
Department of Computer Science

Lally School of Management & Technology
Rensselaer Polytechnic Institute (RPI)

Troy, New York 12180 USA

Intro to Formal Logic (& AI) 
2/26/2026

Selmer Bringsjord



FOL III

Rensselaer AI & Reasoning (RAIR) Lab
Department of Cognitive Science
Department of Computer Science

Lally School of Management & Technology
Rensselaer Polytechnic Institute (RPI)

Troy, New York 12180 USA

Intro to Formal Logic (& AI) 
2/26/2026

Selmer Bringsjord

L1
<latexit sha1_base64="/Se7cKSgiArXVTcSsn9m9yNbcoE=">AAACCnicbVDLSsNAFL2pr1pfVZduBovgqmRU0GXRjQsXFewD2lAm00k7dDKJMxOhhP6Be7f6C+7ErT/hH/gZTtIstHrgwuGce7n3Hj8WXBvX/XRKS8srq2vl9crG5tb2TnV3r62jRFHWopGIVNcnmgkuWctwI1g3VoyEvmAdf3KV+Z0HpjSP5J2ZxswLyUjygFNirOT1Q2LGmqr0ZjbAg2rNrbs50F+CC1KDAs1B9as/jGgSMmmoIFr3sBsbLyXKcCrYrNJPNIsJnZAR61kqSci0l+ZHz9CRVYYoiJQtaVCu/pxISaj1NPRtZ37kopeJ/3qZonSgF/ab4MJLuYwTwySdrw8SgUyEslzQkCtGjZhaQqji9gNEx0QRamx6FRsNXgziL2mf1PFpHd+e1RqXRUhlOIBDOAYM59CAa2hCCyjcwxM8w4vz6Lw6b877vLXkFDP78AvOxzf3AJuE</latexit>





Part I:  New:  Last of FOL inference-rule quartet. 



Part I:  New:  Last of FOL inference-rule quartet. 

Part II:  Another hands-on session. 



Part I:  New:  Last of FOL inference-rule quartet. 

Part II:  Another hands-on session. 

Overview of Prop-Calc Outlier, displaying importance of proof engineering with AI.



Actually, …
let me jump to JJ Outlier …

https://rpi.logicamodernapproach.com/hyperslate/public/Selmer.Bringsjord@gmail.com/JJChallenge

https://rpi.logicamodernapproach.com/hyperslate/public/Selmer.Bringsjord@gmail.com/JJChallenge


Prof Ferguson-catalyzed investigation:

How does AI of today do on self-referential reasoning?
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{P, P → (Q ∧ ¬Q)} ⊢ ⊥
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Logic-&-AI:  Self-Referential Tests of ChatGPT

Are you quite sure?



Live-action on 
HyperGrader …
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First Interlude re 
Formal Logic & Games …
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Praiseworthy AI simplicter, perhaps.

But certainly not AI = HI!

“AlphaGo, from the perspective of South, 
how many majuscule Roman letters are 
in black?  Why do you say that?”
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Rengo Kriegspiel

“One of the authors has personally played this game, 
and it’s intriguing to think that it’s possible he has 
played the hardest game in the world, which cannot 
even in principle be played by any algorithm.”  (Hearn 
& Domaine 2009, sect 3.4.2, para. 2) 
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X
IMHO very bad idea—if before real learning of 
deduction to answer “Why, exactly?  Prove it!”



Tabular “deduction” not the skill that’s valuable.
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The Game of LogiNim
In HyperSlate®

ℒ



The Game of LogiNim
In HyperSlate®

ℒ



Back to FOL …
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Our Final New 
Inference Rule in FOL

• existential elimination (intuitively put):

• If we know that (i) there’s something x 
which is an R, and (ii) on the supposition that 
a is an arbitrary representative (a “witness”) 
of such an x we can prove P, then we are 
permitted to deduce P from (i) alone.



existential elimination, 
precise version:
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Starting State of Workspace

“Each and every thing is 
either a player or a referee.”

“All players are tall.”

“There’s a non-tall thing.”

(Assumes a domain of e.g. players on a 
March-madness basketball court.)
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The witness!
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The witness!
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Step 6

The witness!

We earned our stripes!



{8x(Scared(x) $ Small(x)), 9x¬Scared(x)} ` 9x¬Small(x)

{9x, yContiguous(x, y), 8x, y(Contiguous(x, y) ! ¬SameCountry(x, y))} ` 9x, y¬SameCountry(x, y)

Practice:





Hvis du forstår det, kan 
du bevise det.



Hvis du forstår det, kan 
du bevise det.


