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Climbing the k-order Ladder 

Llama(a) ^ Llama(b) ^ Likes(a, b) ^ Llama(fatherOf (a))

a is a llama, as is b, a likes b, and the father of a is a llama as well.

There’s some thing which is a llama and likes b (which 
is also a llama), and whose father is a llama too.

9x[Llama(x) ^ Llama(b) ^ Likes(x, b) ^ Llama(fatherOf (x))]

Things x and y, along with the father of x, 
share a certain property (and x likes y).

9x9y9R[R(x) ^ R(y) ^ Likes(x, y) ^ R(fatherOf (x))]

ZOL

FOL

SOL

Things x and y, along with the father of x, share a certain 
property; and, x R2s y, where R2 is a positive property.

9x, y 9R,R2[R(x) ^ R(y) ^ R
2(x, y) ^ Positive(R2) ^ R(fatherOf (x))]TOL

…
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Blinky as portal to 
intensional logics …
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(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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In intensional logics, meaning and designation are separated, and compositionality is abandoned.
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q a formula in modal L n
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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
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Humans Can Succeed
Neurobiologically normal, nurtured, educated, 
and sufficiently motivated humans can correctly 
answer any relevant query q for the infinite 
progression, and prove that their answer is 
correct.  For the obvious subclass of queries 
(the form of which appear in the box below), 
they can prove and exploit the following lemma.

Lemma: Suppose FBTk, k 2 Z+, holds;
(i.e. that level k of FBT holds). Then, if k is even,
B2B1 . . .B2 ◆, where there are k + 1 iterated Bi

operators; otherwise B1B2 . . .B1B2 ◆, where there
again there are k + 1 iterated Bi operators.

<latexit sha1_base64="Gp5dJK0z/e7sDNfn9InljrASrbc="></latexit>



Passing to Probing Mastery 
of the Specific Subclass

Experimenter to a:  “At level k, 
from which box will a2 attempt to 
retrieve the objects on?  Prove it!”



Theoretical Machine Success on Infinite FBT!

Theorem: 8q 2 CC ,M can correctly answer and justify q.
I.e., M can pass FBT!.

<latexit sha1_base64="dnWTHb4rrnt4saptQV4aafXTQQI="></latexit>

Ok, so this logic machine exists in the 
mathematical universe; but does there exist 
an implemented machine with this power?
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Chisholm’s Paradox

D ⊢ ✓

PC ⊢ ✓
PC ⊢ ✓

D ⊢ ✓

PC ⊢ ✓
D ⊢ ✓

Axiom2. □(P → Q) → (□P → □Q)
D ⊢ ✓  ∞□

Given2. □(goes_assist_neighbors → tells_coming)
{Given2} Assume ✓

11. □tells_coming
{Given1,Given2}

10. □goes_assist_neighbors → □tells_coming
{Given2}

Given1. □goes_assist_neighbors
{Given1} Assume ✓

Given4. ¬goes_assist_neighbors
{Given4} Assume ✓

Given3. ¬goes_assist_neighbors → □¬tells_coming
{Given3} Assume ✓

12. □¬tells_coming
{Given3,Given4}

14. ¬(□tells_coming → ¬□¬tells_coming)
{Given1,Given2,Given3,Given4}

Axiom3. □φ → ◇φ
D ⊢ ✓  ∞□

Theorem1. □φ → ¬□¬φ
∞□

FALSUM!. ζ ∧ ¬ζ
{Given1,Given2,Given3,Given4}

Axiom1. "All theorems of the propositional calculus."
{Axiom1}  Assume ✓

Axiom5. "Theorems are obligatory."
{Axiom5}  Assume ✓

Axiom4. "Modus ponens for provability."
{Axiom4}  Assume ✓
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{Given1} Assume ✓

Given4. ¬goes_assist_neighbors
{Given4} Assume ✓

Given3. ¬goes_assist_neighbors → □¬tells_coming
{Given3} Assume ✓

12. □¬tells_coming
{Given3,Given4}

14. ¬(□tells_coming → ¬□¬tells_coming)
{Given1,Given2,Given3,Given4}

Axiom3. □φ → ◇φ
D ⊢ ✓  ∞□

Theorem1. □φ → ¬□¬φ
∞□

FALSUM!. ζ ∧ ¬ζ
{Given1,Given2,Given3,Given4}

Axiom1. "All theorems of the propositional calculus."
{Axiom1}  Assume ✓

Axiom5. "Theorems are obligatory."
{Axiom5}  Assume ✓

Axiom4. "Modus ponens for provability."
{Axiom4}  Assume ✓ !
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