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The Balderdash that is Humans 3.0: The Upgrading of the Species

Selmer Bringsjord
Nov 11 2019, 7pm
RPI; Room: Sage 3303
public invited

Here’s an accurate encapsulation, put declaratively, of the book (H3.0) in question:

As a matter of mathematics, religious belief will disappear.  Work will be obsolete, but 
economic well-being will be maximally high across Earth’s human population; this will be 
enabled by AI toiling for us.  Science will explain everything, including discovering the 
“patterns” that are us.  With these patterns in our hands, we will be able to repeatedly 
“upload” to the physical substrate of our choosing, and thereby live forever.  Then, by 2045, 
The Singularity will occur, the moment in time when machine intelligence exceeds human 
intelligence, and immediately thereafter explodes to higher and higher levels that infinitely 
exceed our own (relatively speaking) rodent-level one.  Conveniently, we will merge with the 
machines so as to dodge being destroyed by them, and this “hybrid human-machine 
intelligence” will busy itself with [yada yada yada].

Unfortunately for Nowak (2015), author of H3.0, there is a slight problem:  viz., every single 
claim here is but balderdash, at best.  In this talk, I patiently explain this diagnosis, one bound, 
I know, to be emotionally disturbing to those who take such claptrap seriously.
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The Paper

Pop Quiz(es)

What task, given to chimpanzees, involves soft drinks 
and is claimed by PHP to beyond these animals?
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Pop Quiz(es)

Can nonhuman animals solve FB12?
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Pop Quiz(es)
What task, given to capuchin monkeys, chimpanzees, and 
children, has been claimed by some psychologists to 
show that hierarchical reasoning can in fact be 
carried out (and in some cases better) by nonhuman 
animals?
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Pop Quiz(es)
What task, given to capuchin monkeys, chimpanzees, and 
children, has been claimed by some psychologists to 
show that hierarchical reasoning can in fact be 
carried out (and in some cases better) by nonhuman 
animals?

Secondly:  What do PHP say to (apparently) 
demolish this claim?
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PHP’s Main Thesis?
Notwithstanding the broad comparative consensus 
arrayed against us, the hypothesis we will be proposing in 
the present paper is that Darwin was mistaken:   The 
profound biological continuity between human and 
nonhuman animals masks an equally profound functional 
discontinuity between the human and nonhuman mind.  
Indeed, we will argue that the functional discontinuity 
between human and nonhuman minds pervades nearly 
every domain of cognition — from reasoning about spatial 
relations to deceiving conspecifics — and runs much 
deeper than even the spectacular scaffolding provided by 
language or culture alone can explain.  (p 110)
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[a]lthough human and nonhuman animals share 
many similar cognitive mechanisms, our relational 
reinterpretation hypothesis (RR) is that only human 
animals possess the representational processes 
necessary for systematically reinterpreting first-
order perceptual relations in terms of higher-order, 
role-governed relational structures akin to those 
found in a physical symbol system (PSS).  (p 111)
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What is a PSS? …





Hummel:  “Cognitive discontinuity holds.  We’re unique.”



Hummel:  “Cognitive discontinuity holds.  We’re unique.”

Bringsjord:  “I’m inclined to agree — but can you prove it?”
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April 28-29, 2017 

Indiana University/Purdue University – Fort Wayne (IPFW) 
Fort Wayne, IN 

 
The MAICS conference traditionally serves as a small but vital forum in the wide range of 
endeavors that relate to Machine Intelligence and Cognitive Science. Young and old, faculty, 
researchers, and students can test out ideas, report results, and learn what other people are 
doing in related fields. You can describe your own interesting research in progress. Graduate 
students and junior faculty are especially encouraged to submit papers. All submitted papers are 
peer reviewed for the proceedings publication and conference presentations, and reviewers are 
encouraged to provide helpful guidance to beginning authors. MAICS provides a friendly 
complement to more specialized conferences, while fostering quality scholarship.  
 
This year’s theme is Hybrid Human/Machine Reasoning. A special track will be created for 
papers focusing on human reasoning, machine reasoning, and work allowing the two to 
complement and augment, rather than replace, each other. This is an active area in cognitive 
science, AI, and many recent funding areas. Keynote speakers specializing in this theme will be 
invited. Submissions are not, however, required to fit this theme. 
 
IMPORTANT DATES 
 
Submissions: Jan. 15 – Feb. 15, 2017 
Notifications: March 5, 2017 
Revised submissions: March 15, 2017 
Early registration: Feb. 15 – Apr. 5, 2017 
Conference: April 28-29, 2017 

 
SUBMISSIONS 
 
We are accepting either full papers (5-8 pages) 
or poster abstracts (up to 2 pages). 
Conference proceedings will be published and 
archived in CEUR-WS, and indexed by DBLP. 
 
KEYNOTE SPEAKERS 
 
Selmer Bringsjord, RPI – “Inaugurating the 
Formal Science of Darwin’s Mistake” 
 
John E. Hummel, UIUC – “What Happened to 
the Human Brain?” 
 
See the talk abstracts here: 
http://users.ipfw.edu/licatoj/maics/keynote.pdf  

TOPICS OF INTEREST 
We invite submissions centered around, but not 
limited to: 

• Hybrid 
Human/Machine 
Reasoning 

• Robotics 
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• Data Mining & 

Visualization 
• Evolutionary 
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• Machine 

Learning 
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• Cybersecurity  
• HCI and HRI  
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• Psychology of Reasoning 
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• Computational Linguistics 
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KEYNOTE SPEAKERS 
 

  
Dr. Selmer Bringsjord 

Chair of Cognitive Science Department, Rensselaer Polytechnic Institute 
Director of the Rensselaer AI and Reasoning (RAIR) Lab 

Dr. John E. Hummel 
Professor of Psychology, University of Illinois at Urbana-

Champaign 
Director of the Relational Reasoning Laboratory  

“Inaugurating the Formal Science of Darwin’s Mistake” “What Happened to the Human Brain?” 
In their bold "Darwin's Mistake," Penn, Holyoak, & Povinelli (PHP; 2008) 
argue that Darwin profoundly erred in holding that there is no discontinuity 
between the cognitive capacities of nonhuman animals (e.g. dogs, the 
cognitive powers of which he repeatedly exalted, and also e.g. 
chimpanzees) versus those of Homo sapiens.1  Predictably, many refuse to 
concede that PHP are right.  This debate, which continues, is to this point in 
time a decidedly and thoroughly informal affair --- one based in part on 
evidence, yes; and indeed evidence that comes at least in part from 
science, but from empirical science (comparative psychology, mostly).  I 
begin to recast the debate in the language of the formal sciences, which are 
based directly on formal logic and mathematics and are theorem-
driven.  The ultimate upshot expected from this recasting is the result that 
Darwin's continuity position, which is the very foundation of his Descent of 
Man, is provably wrong.  My recasting, among other things, supplants 
PHP's reference to "physical symbol systems" with formalisms used in 
order to be precise about what computation is, and supplants helpful talk of 
various cognitive capacities (e.g., “relational reasoning”) with precise forms 
of reasoning over rigorous defined formulas and equations. 
 
1I have long maintained that Darwin’s /Descent of Man/ is painfully illogical.  See e.g. 
“How Logical is Darwin’s /Descent of Man” 
(2009):  http://kryten.mm.rpi.edu/PRES/DESCENT111909/SB_Darwin_Descent.pdf.  A
nd I have pointed out that Pinker’s reply to Wallace’s Paradox, on formal grounds, 
doesn’t work:  see (Bringsjord 2001).  
• Bringsjord, S. (2001) “Are We Evolved Computers?  A Critical Review of S Pinker’s 

/How the Mind Works/“  /Philosophical Psychology/ 2: 227—243.  A preprint is 
available at http://kryten.mm.rpi.edu/selmer.wallaceparadox.pdf. 

• Darwin, C.  (1997/1871) /Descent of Man/ Amherst, NY: Prometheus. 
• Penn, D., Holyoak, K. & Povinelli, D. (2008) "Darwin's Mistake:  Explaining the 

Discontinuity Between Human and Nonhuman Minds" /Behavioral & Brain 
Sciences/ *31*: 109--178. 

 Humans are unique among the great apes 
in our capacity to reason explicitly about 
relations—an ability that underlies our 
capacity for mathematics, science, 
engineering and everything else that 
distinguishes us as a species. Reasoning 
about relations requires us to represent 
relations as entities in their own right, to bind 
arguments to those relations, to map 
systems of structures based on shared 
relations and to use the resulting mappings 
to constrain inference and learning. During 
human evolution something happened to our 
brains that makes it possible for us to do 
these things. I will discuss simulations of how 
the human brain accomplishes these tasks, 
and how the resulting algorithms account for 
aspects of human thinking, especially those 
that make us unique among the great apes. 
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Man, is provably wrong.  My recasting, among other things, supplants 
PHP's reference to "physical symbol systems" with formalisms used in 
order to be precise about what computation is, and supplants helpful talk of 
various cognitive capacities (e.g., “relational reasoning”) with precise forms 
of reasoning over rigorous defined formulas and equations. 
 
1I have long maintained that Darwin’s /Descent of Man/ is painfully illogical.  See e.g. 
“How Logical is Darwin’s /Descent of Man” 
(2009):  http://kryten.mm.rpi.edu/PRES/DESCENT111909/SB_Darwin_Descent.pdf.  A
nd I have pointed out that Pinker’s reply to Wallace’s Paradox, on formal grounds, 
doesn’t work:  see (Bringsjord 2001).  
• Bringsjord, S. (2001) “Are We Evolved Computers?  A Critical Review of S Pinker’s 

/How the Mind Works/“  /Philosophical Psychology/ 2: 227—243.  A preprint is 
available at http://kryten.mm.rpi.edu/selmer.wallaceparadox.pdf. 

• Darwin, C.  (1997/1871) /Descent of Man/ Amherst, NY: Prometheus. 
• Penn, D., Holyoak, K. & Povinelli, D. (2008) "Darwin's Mistake:  Explaining the 

Discontinuity Between Human and Nonhuman Minds" /Behavioral & Brain 
Sciences/ *31*: 109--178. 

 Humans are unique among the great apes 
in our capacity to reason explicitly about 
relations—an ability that underlies our 
capacity for mathematics, science, 
engineering and everything else that 
distinguishes us as a species. Reasoning 
about relations requires us to represent 
relations as entities in their own right, to bind 
arguments to those relations, to map 
systems of structures based on shared 
relations and to use the resulting mappings 
to constrain inference and learning. During 
human evolution something happened to our 
brains that makes it possible for us to do 
these things. I will discuss simulations of how 
the human brain accomplishes these tasks, 
and how the resulting algorithms account for 
aspects of human thinking, especially those 
that make us unique among the great apes. 
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Turing-decidability/computability …
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are Turing-computable.

• Decision problems (Yes/No problems) that can 
answered in this manner are Turing-decidable.
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• All computational problems can be cast into 
problems of the following form 

G ` f
premises conclusion

“Yes” or “No”
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All Computation

G ` f Universal
Computer

Yes

No

?



Three Problem Classes

1.Decidable 

2. Semi-decidable

3.Not Semi-Decidable
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Most problems 
running on the 

supercomputers of 
the world

Example: Is a given 
number an even number?
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NoYes

Yes/Loop No/Loopa machine

P = {G ` f| P}

Not Semi-Decidable

A lot of real world 
important 

problems fall into 
this category! 



Logic Decision Problems

• Decidable: For every input we can have a computer 
answer “Yes” or “No”

• Semi-Decidable: There is a computer program such 
that if the answer is “Yes” it will say so, otherwise it may 
loop forever or answer “No”

• Not Semi-Decidable:  Same as decidable but can 
loop even when the answer is “Yes” 
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nonhuman animals are unable to reason about the higher-
order structural relation between these relations in a 
human-like fashion and are unable to perform those kinds 
of operations — such as recursion and deductive 
inference — which apply to the formal structure of a 
relation independently from the semantic or perceptual 
features of its constituents.  (126)
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Alvin larks Bill.

Can you infer that everyone larks Bill?

ANSWER:

JUSTIFICATION:

Quantificational reasoning!

Recursion!

modus ponens, etc.!

Infinitary reasoning!
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ANSWER:
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modus ponens, etc.!
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James Ross:  These are inference 
schemata that humans access, but 
nonhuman animals don’t; and 
these schemata are not physical, 
nor reducible to anything physical. 

Infinitary reasoning!



And now we return to the 
topic of “hierarchical 
relations” in PHP …











Context:  Assembly (Seriated Cups)



Selmer’s Seriated Cup Challenge, Part 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 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, Part 1I

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 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 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!

But can we prove discontinuity?



Formalization of Cognitive Continuity/Discon., to Settle the Darwin’s-Mistake Debate

Selmer Bringsjord • Atriya Sen • Naveen Sundar G. • Christina Elmore • Matt Peveler

Rensselaer AI & Reasoning Lab • Dept of Cognitive Science • Dept of Computer Science
Rensselaer Polytechnic Institute (RPI) • Troy NY 12180 USA • Selmer.Bringsjordm@gmail.com

Introduction

Darwin’s (1859) Origin doesn’t discuss the evolution of the human mind. He saved treatment of this topic for the subsequent Descent of
Man (1997), in which he advanced two claims:

C1 If the cognitive powers of nonhuman animals are discontinuous with those possessed by humans, then the human mind isnt the
product of evolution by mutation and natural selection.

C2 The cognitive powers of nonhuman animals, including specifically reasoning powers, are continuous with those enjoyed by hu-
mans; continuity is established.

Penn, Holyoak, and Povinelli (2008) have written “Darwin’s Mistake,” in which they purport to refute C2 by establishing discontinuity
(they don’t in this paper affirm C1). Many vehemently disagree with PHP (witness the commentaries on PHP’s target BBS paper), and the
debate remains intense, and unresolved. Yet, (1) the hitherto informal concept of continuity can be formalized, and (2) that formalization,
applied to the debate, settles it. We provide the formalization (and corresponding simulations), and with it settle the debate (in favor of
PHP). Our work falls under AI and computational cognitive modeling of the logicist variety, a fact we here simply report without defense
(for explanation and defense e.g. see Bringsjord 2008b, Bringsjord 2008a)

Logico-mathematical Ingredients

A collection of formal ingredients are necessary to adjudicate the debate over C2. In general, we need the following quartet:
Cognitive Calculi A cognitive calculus C can be viewed as a pair hL, Ii where L is a formal language (based therefore on an alphabet

and a formal grammar) able to represent mental states and I is a set of inference schemata extending to at least quantified modal
third-order logic. Conveniently, cognitive calculi fall into an infinite order C1 < C2 < C3 . . . of increasing power.

Problem Classes/Problems We need to have on hand a precise definition of the relevant problems p that fall into their problem classes
PROB. Herein, we mention only a pair of problems: p1 is the language-recognition problem of deciding whether a simple song coded
as a string u built from the alphabet {a, b} is of the specific form anbn; p2 is the extended seriated cup challenge of obtaining a plan
that, when executed, secures a goal configuration g of cups, where g is allowed to be an arbitrary first-order formula (e.g. “Every
small cup is inside at least three cups larger than itself”).1 See Fig. 1.

Solvability/Unsolvability Here we simply appropriate these concepts from the theory of un/computability, according to which prob-
lems can be classified e.g. as Turing-solvable/unsolvable.

Production of a New Cog. Calc. from a Prior One We need a set of processes by which, from a cognitive calculus C1 a new C2 is pro-
duced (we write C1 �! C2). In many ways the history of computational logic for AI (and, to a degree, cognitive science) has
consisted in humans, faced with the fact that a given logical system is inadequate for solving a given problem, inventing a new
logical system that gets the job done (e.g. see Glymour 1992).

Figure 1: Extended (requires full first-order logic; note quantification) Seriated Cup Challenge Expressed in Spectra

Technology Ingredients from Logicist AI/CogSci

One particular cognitive calculus that serves our needs nicely in modeling problems in connection with the agents that face them is the
deontic cognitive event calculus (DCEC⇤) (?). DCEC⇤ is a multi-sorted quantified modal logic that includes operators for what an agent

might Believe, Know, Desire, Perceive, or Say (as well as operators for what the agent has an Obligation or Intention to do). From the
AI-technology side, we use Spectra (Govindarajulu, Naveen Sundar 2017), a new, unprecedentedly expressive state-of-the-art planner
which utilizes the automated reasoner ShadowProver (Govindarajulu, Naveen Sundar 2016) as its core to discover a plan from the initial
state, the goal, and the possible ways a state may change as actions are performed; see Fig. 1.

Defining Discontinuity

The core idea behind the concept of discontinuity we employ is straightforward: one agent, a1, is discontinuously above a second agent,
a2, just in case there are at least two problems p1 and p2 that irremediably (relative to a1) separate them. More formally:

a1 is discontinuously above a2 iff

9 C , C 0, p, PROB, p0, PROB0 :

(i)
Solves(a1, p 2 PROB,C ) ^ Solves(a2, p

0 2 PROB0,C 0) ^
Solves(a2, p 2 PROB,C ) ^ ¬Solves(a1, p0 2 PROB0,C 0) ^

(ii) C < C 0

(iii) ¬⌃ a1 : C �! C 0 (⌃ ⇡ ‘possible’)

Toward Theorems

In order to settle the discontinuity debate, one needs a relevant class of theorems whose form should by now be thoroughly unsurprising.
Here is a sample member of the class:

Theorem 1: Humans are discontinuously above chimps.2 Proof: Chimps cannot reason over arbitrary quantification, & can’t invent
cognitive calculi in which to do so. Hence the generalized seriated cup challenge is unsolvable for them. ⌅

Next Steps

Obviously a family of theorems of the same form as Theorem 1 are needed; this we don’t have at present. Fortunately, the literature in
the relevant parts of cognitive science contains any number of additional problem classes (i.e. additional cases of a relevant first member
of a PROB pair) that fit the bill. We are in this regard currently investigating tube-trap problems, on which corvids, it is said, perform
impressively. Assuming that discontinuity, contra Darwin, will soon be seen to firmly hold as a matter of settled proof, the next phase in
our efforts, predictably, is to turn to consideration of whether Darwin’s claim C1 is true, and if it is, whether the proposition that human
persons are the product of evolution is rational to affirm.
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