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“Can machines carry out thinking [in a form|
very different from humans?”

—Alan Turing



1950

1980

1997

2009

2015

Alan Turing, Proposal of the “Turing Test”
Invention of Neural Networks

IBM, Deep Blue defeats Human in Chess
Google, First Selt-driving Car

AlphaGo, defeats Human in a game of Go



Real Life Situation:

Rise of Human-like Intelligence



How do we know whether an external entity 1s conscious?



1. The Problem of Definition






The having of perceptions,
thoughts, feelings & awareness.

Stuart Sutherland,
Psychologist



“Mind-body Dualism”




“Mind-body Dualism”

“A reflex act, by which a

person knows their
thoughts to be their own
thoughts,”
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Merriam-\ BN e oBEes: CONSciousness

Webster

DICTIONARY THESAURUS

CONSClousness noun

con-scious-ness | \'kan(t)-shas-nas @ \
WORD OF THE DAY

Definition of consciousness
1 a :the quality or state of being aware especially of something within oneself adm() ni Sh Q

b :the state or fact of being conscious of an external object, state, or fact . .
to express warning or disapproval

c :AWARENESS

especially : concern for some social or political cause Get Word of the Day daily email!
// The organization aims to raise the political consciousness of teenagers. Your email address

2 :the state of being characterized by sensation, emotion, volition, and thought :
MIND

TEST YOUR VOCABULARY

3 :the totality of conscious states of an individual
Autumn Words of the Day 2018

4 :the normal state of conscious life
/] regained consciousness

@2 \/\Vhich is a synonym of
= fugacious?

5 :the upper level of mental life of which the person is aware as contrasted with
unconscious Processes violent impermanent
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CONSCIOUSNESS noun

con-scious:ness | \'’kan(t)-shas-nas @) \

Definition of consciousness

1 a :the quality or state of being aware especially of something within oneself
b :the state or fact of being conscious of an external object, state, or fact

¢ : AWARENESS

especially : concern for some social or political cause
// The organization aims to raise the political consciousness of teenagers.

2 :the state of being characterized by sensation, emotion, volition, and thought :
MIND



“Homunculus”






2. From the Sociobiologist:



2. From the Sociobiologist:

“Consciousness is Specific to Biology”



How do we know whether an external entity is conscious?

How did we, Humans, evolve consciousness?



THE ORTAGTIN OK SPROTES

BY MEANS OF NATURAL SELECTION,

OR THE

PRESERVATION OF FAVOURED RACES IN THE STRUGGLE
FOR LIFE,







Stmply For Survival



Stmply For Survival?
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2. From the Mathematician:



2. From the Mathematician:

“Consciousness is a Byproduct
of Information Processing”



Information Theory Physics (& Mathematics)

Emergence

Complexity from Simple Rules



Physics” in a Nutshell: Geometry™ in a Nutshell:

ELEMENTS OF EUCLID.

three generations of matter interactions / force carriers
(fermions) (bosons) BOOK L

, DEFINITIONS.
0 H ,.
At;%mhthatwhlchhathnoparta,or which hath no magni-
e,

A line is length without breadth. .

The extremities of a line are poinlg:

A straight line is that which lies lt;vvnr.enly between its extreme points.

A superficies is that which hath o‘;iyxengahand breadth.

Theutremitiesofamperﬁciu::lm

A plane superficies is that In whgal'any two points being taken,* the
straight Jine between them lies v&v{tlolly in that superficies.

“ A plane angle is the inclination of two lines to one another* in
a plane, which meet together, but are not in the same direc-
ﬁm”

IX,
A plane rectilineal angle is the inclination of two straight lines to

zneanother. which meet together, but are not in the same straight
ne,

SCALAR BOSONS

LEPTONS
GAUGE BOSONS
VECTOR BOSONS

QUARKS

*Grossly Simplified






Consciousness

— A result of information processing



Dendrite
Axon €érminal

Node of
Ranvier

Cell body

Schwann cell

Myelin sheath

Nucleus

Both Equally
Conscious







Linguistic Theories

Structural
Cognitive (Langauge isa rehtional

/ i syskm, free of semantics)

Construction Grammar Connectionism Fusctional Formal
(Filmore, Kay, Lakoff) (Neural Networks) .'(Lzmguzgc. e @l (Use formal rigor) Kopenagen Praguc Amcrican
with a specific function)

| VAN

Cognitive Grammar Murtinet StructurakFunctional Distributionalism Chan u%rggzjf:mion
Tt (Term by B utler) (math-oriented, Harris) & ‘%tbomﬁcld) ‘
Role and Reference Systemic Functional Immediak Constituents
Grammar Grammar (Halliday) (Bloomfield, Wells)
(Foley, Van Valin) = :

e

Generative Grammar

(Chomsky, Jac ke ndoff)
Functional Gmammar Cass Grammar \
(Dik) (Filmore)

L

Linguistic Wars

, l

Functional Dicourse Optimailty Theory Unif 't ol
Grammar (Prince, Smolensky, (l.lrirz;r?m?;sd
(Hengeveld, Macke nzic) McCarthy) l
Post-Linguistic-Wars Heaxd-Driven Lexical Functional
Generative Grammar Phmss Structure Grammar

(Jackendoff) Grammar (Pollard, Sag) (Bresnan, Kaplan)










3. From the Humanitarian:
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Conclusion



How do we know whether an external entity 1s conscious?






a b
a<=2>b
a< b
aC b
aif b

for all x

there exists x

theretore P

because of P

a implies & 1f @ then &

a implies &

a implies & a contains &
a 1s implied by &, if & then a

a 1s implied by &

a 1s implied by &, a 1s contained in &

a 1s implied by &
a 1s equivalent to &, a 1f and only 1t &
a 1s equivalent to &

a 1s equivalent to &

a 1s equivalent to &
not £
not £

a and &, intersection of @ and &

?
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