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Simon:  “Chess is a lofty target for AI, yes.  Go for it!”
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“Chess is Too Easy”
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“Chess is Too Easy”

I was right :).
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Many thanks to A Bringsjord for this pair of slides, and discussion.
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Autonomy “Magic”
Understanding 100% of Information
The characteristic that makes human information unstructured is its form 
— it does not fit neatly into the rows and columns of a database, but 
exists in various formats including books, email messages, surveillance 
video, chat streams, and phone calls that occur across networks, the web, 
the cloud, and numerous mobile devices.  Growing at a rate three times 
that of structured data, the increasing deluge of unstructured information 
makes up approximately 90 percent of all information.  The challenge for 
the modern enterprise is to understand and extract value from this rich 
sea of human information.

Today, with Autonomy, organizations can now process and understand in 
real time, the meaning of 100 percent of information.
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Let’s in fact talk about 100% of semantic information, 
using Watson 2.0 as a springboard ...
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DCEC ⇤

Deontic Cognitive Event Calculus 

1. natural language semantics (non-Montagovian)
2. higher-cognition tests (for Psychometric AI)
   (false-belief test, deliberative mind-reading 
     mirror test for self-consciousness ...)

4. biz & econ simulation 
3. ethically correct robots
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Gödel’s “God Theorem”
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ITS (Culture, Language, Math)
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AI-ified Axiomatic Physics!
(Synthese)

Tuesday, October 1, 13



Mini
Max

ula
rit

y

Logic

pro
po

stio
nal

 lo
gic

sem
ant

ic-
web

 lo
gic

s

de
scr

ipt
ion l

ogic
s

fra
gm

en
ts 

of F
OL ...

temporal 

temporal+epistemic

temporal+epistemic+deontic

Lw1,w

Art of Infallibility 1

UIM
A outp

ut

+planning+arg semantics

epistemic

...

FOL

heterogeneous/visual

Infinitary (AoI 2)

SOL

...

Tuesday, October 1, 13



Mini
Max

ula
rit

y

Logic

pro
po

stio
nal

 lo
gic

sem
ant

ic-
web

 lo
gic

s

de
scr

ipt
ion l

ogic
s

fra
gm

en
ts 

of F
OL ...

temporal 

temporal+epistemic

temporal+epistemic+deontic

Lw1,w

Art of Infallibility 1

UIM
A outp

ut

+planning+arg semantics

epistemic

...

FOL

heterogeneous/visual

Infinitary (AoI 2)

SOL

...

Goodstein’s Theorem!
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Liar Paradox (L)
• Collection of semiformal statements
• Syntax not rigorously defined
• Represents intuitive understanding of problem 

domain

Ending one of AI’s “bad dreams”:

s = “This statement is a lie”
There is a statement that is neither 

true nor false.
...

G1
• Completely formal statements
• Syntax very rigorously defined
• Purely mathematical objects: numbers, formal 

theories, etc.

s = ?

∃φ∈LA ¬(PA |⎯ φ) ∧ ¬(PA |⎯ ¬φ)
...
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• Somewhat intuitive; deals with stories of reasoners 

and utterances made by inhabitants of an island

s = ¬Bs

∃p ¬Bp ∧ ¬B¬p
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The Singularity Approaches ...

(Good 1965;  Chalmers 2010)
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If AI is only Ray-1 AI ...

False!
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If AI is only Ray-2 AI ...

False!

And of course ...

False!
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... if AI is Ray-3 AI ...
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... if AI is Ray-3 AI ...

False!
False!
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“My, that’s rather negative, even violent.  
Can we talk about positive views, please?”

Tuesday, October 1, 13



Superminds
People Harness Hypercomputation, 

and More
(2003)

Turing 
Limit

Information Processing

Subjective consciousness, 
qualia, etc. — phenomena in 
the incorporeal realm that 
can’t be expressed in any 
third-person scheme 

persons

animals (chess, go, swimming, flying, locomotion)

Hypercomputation

People Harness Hypercomputation, and More

29

by

SUPERMINDS
People Harness Hypercomputation, and More 

by
Selmer Bringsjord and Micael Zenzen

This is the first book-length presentation and defense of a new theory of human and
machine cognition, according to which human persons are superminds.  Superminds are
capable of processing information not only at and below the level of Turing machines
(standard computers), but above that level (the “Turing Limit”), as information processing
devices that have not yet been (and perhaps can never be) built, but have been
mathematically specified; these devices are known as super-Turing machines or
hypercomputers.  Superminds, as explained herein, also have properties no machine,
whether above or below the Turing Limit, can have.  The present book is the third and
pivotal volume in Bringsjord’s supermind quartet; the first two books were What Robots
Can and Can’t Be (Kluwer) and AI and Literary Creativity (Lawrence Erlbaum).  The final
chapter of this book offers eight prescriptions for the concrete practice of AI and cognitive
science in light of the fact that we are superminds.

SELM
ER

 B
R

IN
G

SJO
R

D
 

A
N

D
 M

IC
H

A
EL ZEN

ZEN
SU

PER
M

IN
D

S
People H

arness H
ypercom

putation, and M
ore 

KLUWER ACADEMIC PUBLISHERS COGS 29

Bringsjord COGS 29 PB(2)xpr  07-02-2003  16:26  Pagina 1

Tuesday, October 1, 13



Superminds
People Harness Hypercomputation, 

and More
(2003)

Turing 
Limit

Information Processing

Subjective consciousness, 
qualia, etc. — phenomena in 
the incorporeal realm that 
can’t be expressed in any 
third-person scheme 

persons

animals (chess, go, swimming, flying, locomotion)

Hypercomputation

People Harness Hypercomputation, and More

29

by

SUPERMINDS
People Harness Hypercomputation, and More 

by
Selmer Bringsjord and Micael Zenzen

This is the first book-length presentation and defense of a new theory of human and
machine cognition, according to which human persons are superminds.  Superminds are
capable of processing information not only at and below the level of Turing machines
(standard computers), but above that level (the “Turing Limit”), as information processing
devices that have not yet been (and perhaps can never be) built, but have been
mathematically specified; these devices are known as super-Turing machines or
hypercomputers.  Superminds, as explained herein, also have properties no machine,
whether above or below the Turing Limit, can have.  The present book is the third and
pivotal volume in Bringsjord’s supermind quartet; the first two books were What Robots
Can and Can’t Be (Kluwer) and AI and Literary Creativity (Lawrence Erlbaum).  The final
chapter of this book offers eight prescriptions for the concrete practice of AI and cognitive
science in light of the fact that we are superminds.

SELM
ER

 B
R

IN
G

SJO
R

D
 

A
N

D
 M

IC
H

A
EL ZEN

ZEN
SU

PER
M

IN
D

S
People H

arness H
ypercom

putation, and M
ore 

KLUWER ACADEMIC PUBLISHERS COGS 29

Bringsjord COGS 29 PB(2)xpr  07-02-2003  16:26  Pagina 1

∀u∀v[∃kH(n, k, u, v) ↔ ∃k′H(m, k′, u, v)]
(programming)

Tuesday, October 1, 13



Superminds
People Harness Hypercomputation, 

and More
(2003)

Turing 
Limit

Information Processing

Subjective consciousness, 
qualia, etc. — phenomena in 
the incorporeal realm that 
can’t be expressed in any 
third-person scheme 

persons

animals (chess, go, swimming, flying, locomotion)

Hypercomputation

People Harness Hypercomputation, and More

29

by

SUPERMINDS
People Harness Hypercomputation, and More 

by
Selmer Bringsjord and Micael Zenzen

This is the first book-length presentation and defense of a new theory of human and
machine cognition, according to which human persons are superminds.  Superminds are
capable of processing information not only at and below the level of Turing machines
(standard computers), but above that level (the “Turing Limit”), as information processing
devices that have not yet been (and perhaps can never be) built, but have been
mathematically specified; these devices are known as super-Turing machines or
hypercomputers.  Superminds, as explained herein, also have properties no machine,
whether above or below the Turing Limit, can have.  The present book is the third and
pivotal volume in Bringsjord’s supermind quartet; the first two books were What Robots
Can and Can’t Be (Kluwer) and AI and Literary Creativity (Lawrence Erlbaum).  The final
chapter of this book offers eight prescriptions for the concrete practice of AI and cognitive
science in light of the fact that we are superminds.

SELM
ER

 B
R

IN
G

SJO
R

D
 

A
N

D
 M

IC
H

A
EL ZEN

ZEN
SU

PER
M

IN
D

S
People H

arness H
ypercom

putation, and M
ore 

KLUWER ACADEMIC PUBLISHERS COGS 29

Bringsjord COGS 29 PB(2)xpr  07-02-2003  16:26  Pagina 1

∀u∀v[∃kH(n, k, u, v) ↔ ∃k′H(m, k′, u, v)]
(programming)

Tuesday, October 1, 13



Superminds
People Harness Hypercomputation, 

and More
(2003)

Turing 
Limit

Information Processing

Subjective consciousness, 
qualia, etc. — phenomena in 
the incorporeal realm that 
can’t be expressed in any 
third-person scheme 

persons

animals (chess, go, swimming, flying, locomotion)

Hypercomputation

People Harness Hypercomputation, and More

29

by

SUPERMINDS
People Harness Hypercomputation, and More 

by
Selmer Bringsjord and Micael Zenzen

This is the first book-length presentation and defense of a new theory of human and
machine cognition, according to which human persons are superminds.  Superminds are
capable of processing information not only at and below the level of Turing machines
(standard computers), but above that level (the “Turing Limit”), as information processing
devices that have not yet been (and perhaps can never be) built, but have been
mathematically specified; these devices are known as super-Turing machines or
hypercomputers.  Superminds, as explained herein, also have properties no machine,
whether above or below the Turing Limit, can have.  The present book is the third and
pivotal volume in Bringsjord’s supermind quartet; the first two books were What Robots
Can and Can’t Be (Kluwer) and AI and Literary Creativity (Lawrence Erlbaum).  The final
chapter of this book offers eight prescriptions for the concrete practice of AI and cognitive
science in light of the fact that we are superminds.

SELM
ER

 B
R

IN
G

SJO
R

D
 

A
N

D
 M

IC
H

A
EL ZEN

ZEN
SU

PER
M

IN
D

S
People H

arness H
ypercom

putation, and M
ore 

KLUWER ACADEMIC PUBLISHERS COGS 29

Bringsjord COGS 29 PB(2)xpr  07-02-2003  16:26  Pagina 1

∀u∀v[∃kH(n, k, u, v) ↔ ∃k′H(m, k′, u, v)]
(programming)

Tuesday, October 1, 13



Mini
Max

ula
rit

y

Logic

pro
po

stio
nal

 lo
gic

sem
ant

ic-
web

 lo
gic

s

de
scr

ipt
ion l

ogic
s

fra
gm

en
ts 

of F
OL ...temporal 

temporal+epistemic

temporal+epistemic+deontic

Lw1,w

Art of Infallibility 1

UIM
A outp

ut

+planning+arg semantics

epistemic

...

FOL

heterogeneous/visual

Infinitary (AoI 2)

SOL

...

Tuesday, October 1, 13



Mini
Max

ula
rit

y

Logic

pro
po

stio
nal

 lo
gic

sem
ant

ic-
web

 lo
gic

s

de
scr

ipt
ion l

ogic
s

fra
gm

en
ts 

of F
OL ...temporal 

temporal+epistemic

temporal+epistemic+deontic

Lw1,w

Art of Infallibility 1

UIM
A outp

ut

+planning+arg semantics

epistemic

...

FOL

heterogeneous/visual

Infinitary (AoI 2)

SOL

...

What is AI for you?

Tuesday, October 1, 13



Mini
Max

ula
rit

y

Logic

pro
po

stio
nal

 lo
gic

sem
ant

ic-
web

 lo
gic

s

de
scr

ipt
ion l

ogic
s

fra
gm

en
ts 

of F
OL ...temporal 

temporal+epistemic

temporal+epistemic+deontic

Lw1,w

Art of Infallibility 1

UIM
A outp

ut

+planning+arg semantics

epistemic

...

FOL

heterogeneous/visual

Infinitary (AoI 2)

SOL

...

What is AI for you?

Tuesday, October 1, 13



Mini
Max

ula
rit

y

Logic

pro
po

stio
nal

 lo
gic

sem
ant

ic-
web

 lo
gic

s

de
scr

ipt
ion l

ogic
s

fra
gm

en
ts 

of F
OL ...temporal 

temporal+epistemic

temporal+epistemic+deontic

Lw1,w

Art of Infallibility 1

UIM
A outp

ut

+planning+arg semantics

epistemic

...

FOL

heterogeneous/visual

Infinitary (AoI 2)

SOL

...

Elevated AI only!:

“The ultimate goal of AI is to 
build a person, or more 
humbly, an animal.”  —C&M

What is AI for you?
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