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Our Agenda; Here We Go
• FOL Required Problems for You

• Includes a creativity problem based on ramping up 
Aristotle to created  DFT+ problems!𝒬2

• I explain w/ doc camera & pen & paper.

• Intensional Logic:  Nomad/The Changeling; FBTasks

• Assignment:  Watch episode.  What would it take for 
an AI, not Kirk, to save the day against Nomad.

• Real Learning … & Assignment:  Read the paper.

• Finally:  2001 came out on top of movies; please watch 
for next class as well (i.e. for Thu Oct 17).



Theory-of-Mind Reasoning/
Planning in 

TOS “The Changeling” …
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Blinky as portal to 
intensional logics …



1

2

3

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

(Believes blinky (Loc ball 1))



The ball is in the cup at location #1.

1

2

3

Blinky

(Believes blinky (Loc ball 1))



The ball is in the cup at location #1.

Loc(ball,1)

1

2

3

Blinky

(Believes blinky (Loc ball 1))



The ball is in the cup at location #1.

Loc(ball,1)

1

2

3

(Loc ball 1)

Blinky

(Believes blinky (Loc ball 1))



The ball is in the cup at location #1.

Loc(ball,1)

1

2

3

FALSE

(Loc ball 1)

Blinky

(Believes blinky (Loc ball 1))



Loc(ball,1)

1

2

3

FALSE

(Loc ball 1)

Blinky

(Believes blinky (Loc ball 1))



1

2

3

FALSE

(Loc ball 1)

Blinky

(Believes blinky (Loc ball 1))



1

2

3

(Loc ball 1)

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

(Believes blinky (Loc ball 1))



1

2

3

The ball is in the cup at location #1 or the ball is at location #3.

Blinky

(Believes blinky (Loc ball 1))



1

2

3

The ball is in the cup at location #1 or the ball is at location #3.

Loc(ball,1) ∨ Loc(ball,3)

Blinky

(Believes blinky (Loc ball 1))



1

2

3

The ball is in the cup at location #1 or the ball is at location #3.

Loc(ball,1) ∨ Loc(ball,3)

(or (Loc ball 1) (Loc ball 3))

Blinky

(Believes blinky (Loc ball 1))



1

2

3

The ball is in the cup at location #1 or the ball is at location #3.

Loc(ball,1) ∨ Loc(ball,3)

(or (Loc ball 1) (Loc ball 3))

FALSE

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Loc(ball,1) ∨ Loc(ball,3)

(or (Loc ball 1) (Loc ball 3))

FALSE

Blinky

(Believes blinky (Loc ball 1))



1

2

3

(or (Loc ball 1) (Loc ball 3))

FALSE

Blinky

(Believes blinky (Loc ball 1))



1

2

3

FALSE

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

(Believes blinky (Loc ball 1))



1

2

3

Blinky

Blinky believes that the ball is in the cup at location #1.

(Believes blinky (Loc ball 1))



1

2

3

Blinky

Blinky believes that the ball is in the cup at location #1.

B(blinky, Loc(ball,1))

(Believes blinky (Loc ball 1))



1

2

3

Blinky

Blinky believes that the ball is in the cup at location #1.

B(blinky, Loc(ball,1))

(Believes! blinky (Loc ball 1))

(Believes blinky (Loc ball 1))



1

2

3

Blinky

Blinky believes that the ball is in the cup at location #1.

B(blinky, Loc(ball,1))

(Believes! blinky (Loc ball 1))

???

(Believes blinky (Loc ball 1))



1

2

3

Blinky

Blinky believes that the ball is in the cup at location #1.

B(blinky, Loc(ball,1))

(Believes! blinky (Loc ball 1))

???

In extensional logics, what is denoted is conflated with meaning (the latter being naïvely 
compositional), but intensional attitudes like believes, knows, hopes, fears, etc cannot be 
represented and reasoned over smoothly (e.g. without fear of inconsistency rising up).
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“Everything tinks anything that tinks 
something identical with something.”

Therefore:
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Better, But Embryonic:
The ToM Pawn Shop
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Done, a Decade Ago,
Formally & Implementation/Simulation

Arkoudas, K. & Bringsjord, S. 
(2009) “Propositional 
Attitudes and Causation” 
International Journal of Software 
and Informatics 3.1:  47–65.
http://kryten.mm.rpi.edu/PRICAI_w_sequentcalc_041709.pdf

http://kryten.mm.rpi.edu/PRICAI_w_sequentcalc_041709.pdf
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Bringsjord, S. & Govindarajulu, N.S. 
(2018) “The Epistemology of 
Computer-Mediated Proofs” in 
Hansson, Sven Ove, ed., Technology and 
Mathematics: Philosophical and Historical 
Investigations (Berlin, GE: Springer).  
This book appears in the series 
Philosophy of Engineering and Technology 
(as Volume 30) edited by Pieter 
Vermass.  ISBN is 978-3-319-93778-6.

Defeasible
Knowledge (jtb+; j is a hypergraph G composing arguments and proofs)
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Det er en logikk for 
hvert problem!
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