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Quantification!

Recursion!

Relations and Functions (abstract)!

Infinitary reasoning!

Literary creativity!

%% SELMER:  Add in  e.g. neanderthals.



The Argument
(1) Hunter-gatherers possessed the cognitive power P1 to e.g. invent the undisputed

calculus and create literary art of the caliber of Blecher/Proust/Ibsen/. . . .
(2) AI shows us that these early versions of us, to hunt and gather, needed only see AI today

humble cognitive power P hg, where P hg < P1, because P ai ⇡ P hg and,
where P ai is a limit on the cognitive power of AI, AIs can hunt and gather.

) (3) We have (P1 � P hg). abstraction (1), (2)
(4) Our having (P1 � P hg), contra Darwin, is inexplicable by gradual mutation see critique of DoM

and natural selection (i.e. P1 is discontinuous from P hg). see theorem/proof
(5) If our having (P1 � P hg) is explicable, then E1 _ E2 _ God exists. sub-arg
(6) Our having (P1 � P ) is explicable. undeniable
(7) ¬E1 ^ ¬E2 sub-argument

) (8) God exists. modus ponens
(5), (6), (7)
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Set “subtraction”:  The extreme cognitive powers, but none of the routine ones.  So, 
that which we share with hunter-gatherer activity & the lower animals is irrelevant.
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Selmer’s Seriated Cup Challenge #1

n m+1

m

m - 1

Suppose you have at your disposal a “factory” that, upon hearing you announce a 
number j, can quickly output a cup having a diameter of precisely j units.  Can you insert 
a new cup between two of the seriated, stacked cups in the tower shown here? — 
where the j you send in must be a positive integer, m is likewise a positive integer, and 
every cup in every tower must be more in diameter than the one immediately above it, 
and less in diameter than the one immediately below it?**  Prove that your answer is 
correct.

“Factory”

m - 2

**E.g., if m = 3, the tower in that case will have a base cup 4 units in diameter, immediately above that a cup 3 units in 
diameter, then a cup 2 units in diameter, and then finally a top cup of 1 unit in diameter.



Selmer’s Seriated Cup Challenge #2

n k

k’

k’’

Suppose you have at your disposal a “factory” that, upon hearing you announce a 
number j, can quickly output a cup having a diameter of precisely j units.  Can you insert 
a new cup between two of the seriated, stacked cups in the tower shown here? — 
where the j you send in must be a positive rational number; k, k’, k’’, k’’’ … are likewise 
positive rational numbers, and every cup in every tower must be more in diameter than 
the one immediately above it, and less in diameter than the one immediately below it?**  
Prove that your answer is correct.

“Factory”

k’’’

**E.g., if k =     , the tower in that case will have a base cup     units in diameter, immediately 
above that there could be a cup    units in diameter, then perhaps a cup     units in diameter, and 
then perhaps finally a top cup of     units in diameter.
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“On June 18, 1858, Charles Darwin received a 
manuscript from Alfred Russel Wallace, which 
outlined a theory of evolution based on natural 
selection. ...  Darwin’s immediate reaction was 
one of dismay. ...  [That year] Wallace’s paper, 
and a brief summary of Darwin’s theory [were] 
read simultaneously (sic) at the Linnaean Society 
in London on July 1, 1858. ...”



Wallace rejected the claim that the human 
mind, with its capacity for abstract, rational 
thought, is the product of evolution by 
mutation and natural selection, on the basis 
of reasoned argument (Wallace’s Paradox).
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Darwin did not.  
And he defended his position in a book:

Descent of Man.
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thought, is the product of evolution by 
mutation and natural selection, on the basis 
of reasoned argument (Wallace’s Paradox).

Darwin did not.  
And he defended his position in a book:

Descent of Man.

Wallace seems to me to be right; Darwin to be wrong…



The book that shook the world, and supposedly obliterated 
the stupid notion that human persons are made in (in 
Milton’s unpacked version of the phrase) God’s image.



Praise for Darwin & DoM

Back cover of my Amazon.com version of DoM:  
“Darwin’s engaging literary style, charming modesty, 
brilliant argument, and discursive method of proof 
makes the book an exhilarating romp through 
Earth’s natural history and Man’s history ...”
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“Darwin’s engaging literary style, charming modesty, 
brilliant argument, and discursive method of proof 
makes the book an exhilarating romp through 
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Really?
I found no brilliant arguments, and not a single proof.



A Key Proposition



There is at least one mental power possessed by 
human persons, but not by any mere animal; and 
the mental powers of human persons are of a 
wholly different nature than those of mere animals.

A Key Proposition



Efficient Refutation of Darwin’s DoM



Efficient Refutation of Darwin’s DoM

Note:  (3) doesn’t deductively entail that no parts of human personhood are the product of 
evolution.  In other words, (3) can be rephrased as:  “Human persons are not solely and 
completely the product of evolution.”  As seen shortly, the power of human persons to carry 
out abstract, infinitary reasoning (as in the case of developing the tensor calculus) would be 
— according to Wallace & Bringsjord — something that evolution didn’t produce.



Whence comes the first premise in this argument?



From Darwin Himself



From Darwin Himself

“If no organic being excepting man had possessed any 
mental power, or if his powers had been of a wholly 
different nature from those of the lower animals, then 
we should never have been able to convince ourselves 
that our high faculties had been gradually developed.”

(Descent of Man, Part One, Chapter Two)



The Argument
(1) Hunter-gatherers possessed the cognitive power P1 to e.g. invent the undisputed

calculus and create literary art of the caliber of Blecher/Proust/Ibsen/. . . .
(2) AI shows us that these early versions of us, to hunt and gather, needed only see AI today

humble cognitive power P hg, where P hg < P1, because P ai ⇡ P hg and,
where P ai is a limit on the cognitive power of AI, AIs can hunt and gather.

) (3) We have (P1 � P hg). abstraction (1), (2)
(4) Our having (P1 � P hg), contra Darwin, is inexplicable by gradual mutation see critique of DoM

and natural selection (i.e. P1 is discontinuous from P hg). see theorem/proof
(5) If our having (P1 � P hg) is explicable, then E1 _ E2 _ God exists. sub-arg
(6) Our having (P1 � P ) is explicable. undeniable
(7) ¬E1 ^ ¬E2 sub-argument

) (8) God exists. modus ponens
(5), (6), (7)
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have no clothes.
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From Darwin Himself



From Darwin Himself

“If no organic being excepting man had possessed any 
mental power, or if his powers had been of a wholly 
different nature from those of the lower animals, then 
we should never have been able to convince ourselves 
that our high faculties had been gradually developed.”

(Descent of Man, Part One, Chapter Two)
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What is reasoning?

• Well, deductive, inductive/probabilistic, abductive, 
analogical?

• All varieties, if even marginally rigorous, presuppose 
deductive reasoning.

• Examples:

• Wason Selection Task cracked, & others seen …

• “Intergalactic Diplomacy” ... (see end of slide deck)

• Karkooking Problem … 

• And infinitary deductive reasoning:  “Gödel-level” 
Theorems ... (see Bringsjord, S. Gödel’s Great Theorems, forthcoming from Oxford Univ Press)



Karkooking Problem …

Everyone karkooks anyone who karkooks someone.

Alvin karkooks Bill.

Can you infer that everyone karkooks Bill?

ANSWER:

JUSTIFICATION:



Larking Problem …

Everyone larks anyone who larks someone.

Alvin larks Bill.

Can you infer that everyone larks Bill?

ANSWER:

JUSTIFICATION:

Quantification!

Recursion!



SERIATED CUP CHALLENGE
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ca b d e

(placeInside  b c)

✔



Two Rudimentary Facts re Planning



Two Rudimentary Facts re Planning

Theorem: Planning in cups world 1 (cw1) is NP-hard.



Two Rudimentary Facts re Planning

Theorem: Planning in cups world 1 (cw1) is NP-hard.

Theorem: Planning in quantified blocks world 1 (qbw1) is ⌃1.



Two Rudimentary Facts re Planning

Theorem: Planning in cups world 1 (cw1) is NP-hard.

Theorem: Planning in quantified blocks world 1 (qbw1) is ⌃1.

(And how difficult is it to generate Spectra?)
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Humans

Animals

Humans can on an ongoing basis solve qbw1 problems.

Nonhuman animals can’t do anything of the sort; if lucky, they can solve 
a restricted version of the seriated cup challenge — & for the sake or 
argument we can readily grant that nonhuman animals can solve cw1.

Some elements of some formalized human-
animal planning have zero overlap with any 
elements of some formalized animal planning!

Sorry, Darwin.

And now for the infinitary challenge …



Selmer’s Seriated Cup Challenge #1

n m+1

m

m - 1

Suppose you have at your disposal a “factory” that, upon hearing you announce a 
number j, can quickly output a cup having a diameter of precisely j units.  Can you 
insert a new cup between two of the seriated, stacked cups in the tower shown 
here? — where the j you send in must be a positive integer, m is likewise a 
positive integer, and every cup in every tower must be more in diameter than the 
one immediately above it, and less in diameter than the one immediately below it?
**  Prove that your answer is correct.

“Factory”

...
m - 2

**E.g., if m = 3, the tower in that case will have a base cup 4 units in diameter, immediately above that a 
cup 3 units in diameter, then a cup 2 units in diameter, and then finally a top cup of 1 unit in diameter.

j 2 Z+ (desired diameter of cup)



Selmer’s Seriated Cup Challenge #2

n k

k’

k’’

Suppose you have at your disposal a “factory” that, upon hearing you announce a 
number j, can quickly output a cup having a diameter of precisely j units.  Can you 
insert a new cup between two of the seriated, stacked cups in the tower shown 
here? — where the j you send in must be a positive rational number; k, k’, k’’, k’’’ 
… are likewise positive rational numbers, and every cup in every tower must be 
more in diameter than the one immediately above it, and less in diameter than 
the one immediately below it?**  Prove that your answer is correct.

“Factory”

...
k’’’

**E.g., if k =     , the tower in that case will have a base cup     units in diameter, 
immediately above that there could be a cup    units in diameter, then perhaps a 
cup     units in diameter, and then perhaps finally a top cup of     units in diameter.

1

2

1

21

3
1

4

1

32

j 2 Q+ (desired diameter of cup)
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Humans

Animals

Humans can discover answers and corresponding proofs at the 
level (minimally) of elementary infinitary number and set theory.

Nonhuman animals can’t do anything of the sort.

Some elements of some formalized human-animal 
behavior have zero overlap with any elements of 
some formalized animal behavior!

Double sorry, Darwin.



So, ...

minimally, deductive reasoning is valid, and grasped 
as such, when the content-independent form of the 
progression from premise(s) to conclusion accords 
with certain unassailable, abstract structures that 
ensure that if the premises are true, the conclusion 
must be true as well.  And the production of 
worthwhile deductive reasoning is based on the 
search for interesting progressions that accord 
with such structures.
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Hi Dan:  Thx for bringing the excellent, recent paper to 
my attention, but this isn’t the sense of ‘inference’ I’m 
talking about.  This is a highly limited sense of ‘inference’ 
that can be applied to nearly any organism.  Yrs,  //Selmer



So, we return to ... 
Darwin’s Defense wrt Reasoning



Very well.  And the stories?

They embarrass me, and Darwin 
may well have had a dog fetish, but 

I convey some to you ...



“Dogs on Thin Ice”

“Dr. Hayes, in his work on The Open Polar 
Sea, repeatedly remarks that his dogs, 
instead of continuing to draw sledges in a 
compact body, diverged and separated 
when they came to thin ice, so that their 
weight might be more evenly distributed.”



“Thirsty Dogs”
“Houzeau relates that, while crossing a wide and 
arid plain in Texas, his two dogs suffered greatly 
from thirst, and that between thirty and forty 
times they rushed down the hollows to search 
for water.  These hollows were not valleys, and 
there were no trees in them, or any other 
difference in the vegetation, and as they were 
absolutely dry there could have been no smell 
of damp earth.  The dogs behaved as if they 
knew that a dip in the ground offered them the 
best chance of finding water.”



“A Smart Killer Dog”

“Mr. Colquhoun winged two wild ducks, 
which fell on the further side of a stream; 
his retriever tried to bring over both at 
once, but could not succeed; she then, 
though never before known to ruffle a 
feather, deliberately killed one, brought over 
the other, and returned for the dead bird.”



“A Murderous Dog”

“Col. Hutchinson relates that two partridges were shot 
at once, one being killed, the other wounded; the latter 
ran away, and was caught by the retriever, who on her 
return came across the dead bird:  ‘she stopped, 
evidently greatly puzzled, and after one or two trials, 
finding she could not take it up without permitting the 
escape of the winged bird, she considered a moment, 
then deliberately murdered it by giving it a severe 
crunch, and afterward brought away both together.  This 
was the only known instance of her ever having willfully 
injured any game.’  Here we have reason ... they show 
how strong their reasoning faculty must have been ...”
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Please.
• This comes nearly 2000 years after Aristotle explained what 

deductive reasoning is, and gave simple but powerful deductive 
logics to make this clear ... and these dogs are said by a learned 
man to reason?

• We can build non-reasoning robots to do much more problem-
solving than this.

• A dog can’t even have third-order beliefs.

• Does Fido believe that you believe that your mother 
believes Fido is a good dog at the moment?

• Animals can’t reason, certainly can’t reason in infinitary fashion; 
and so, my friends, I am home free, and part ways with the 
undressed king and those who follow the groupthink of our 
age, and hence proclaim with the co-discoverer of evolution, 
that while my spine may be descended from some brute’s in an 
epoch long past, my mind, and yours alike, is not.



Finis



Finis



Finis



Based in large measure on …
http://kryten.mm.rpi.edu/The_Singularity_Business.pdf

http://kryten.mm.rpi.edu/The_Singularity_Business.pdf
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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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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.
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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!.
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ShadowProver!
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