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Chapter 3: The Unreasonable
Effectiveness of Mathematics
in the Natural Sciences
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Aristotle Kant Hegel
384-322 BC 1724-1804 1770-1831
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Francis Bacon = René Descartes Isaac Newton G.W.F. Hegel
1561-1626 1596-1650 1642-1727 1770-1831
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Reconsidering the matr 10T NatUTYE

Reprinted from Communications in Pure and Applied Mathematics, Vol. 13, No. I (February 1960). New York:
John Wiley & Sons, Inc. Copyright © 1960 by John Wiley & Sons, Inc.

THE UNREASONABLE EFFECTIVENSS
OF MATHEMATICS IN THE NATURAL
SCIENCES

Eugene Wigner

1963 Nobel laureate in Physics “f
contributions ‘he theorv of the
nQuclieus and the elementary particies Eugene ngner ,
Theorencal physicists

2-1995
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Ation of nature

Reconsidering the mathems

Distinguishing between modelsa nd truth

“Natural science does not simply describe and explain nature; lt is a part of the
interplay between nature and ourselves; it describes nature as exposed to our
method of questioning.”

Nature as exposed to our method of quesuomng =2 model of nature:

. explanation of an observed phenglmenon e
E Atomlc theory and quantum theory are theoretical models S ﬁs‘“n’ ’-

© proposing the existence of somethlng unobserved to explain an observed phenomenon

Le \.,u _-_‘ ,&M@ m 4,‘.: f R

.',' o ,L\"‘ v
A model is to truth what a map is to its terram

: “ 28 ~" ©




“One reason why mathematics enjoys specialesteen, above all other
sciences, is that s lmbsoluteb) certain and zndlsputable ‘Wwhile those
of all other sciences are to some extent debatable and in constant danger of
being overthrown by newly discovered facts. [...] it is mathematics which
affords the exact natural sciences a certain measure ofsecuﬁt??o which
without mathematics they could not attain. At this point, an enigma
presents ltselfwhzch z%ll ages has agitated i mqumng mmds
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At1Zation of nature

How can it be that mat! emattcs a proauctof human thought which is
independent ofexpenenc 15 0 admirably appropnate tothe oh]ects of
reality? Is human reason, then, without expenence merely by taking
thought, able to fathom the properties of real thzngs? In my o'ﬁhton the
answerto this question is, briefly, this: As far as the laws ofrh"{themattcs
referto reality, they arenot certain; and as far asthey are cm they do not
-~ referto reahty H

e v o
}.‘ ?“\‘, ‘.~*,y - ;

Elnstem, A (192.1 Ianuary 27) G

,* ¥

eometry and Experience.

o .VIM‘\fI‘R,‘pp_ 62.—63
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Galileo Galilei
“father of observational astronomy”
1564-1642
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René Descartes
1596-1650
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The historical developmentofthiemat] ation of nature

i
“The mathematical bones of Newton's r1nc1p1a Mathematica

were taken by modern physics and presented as amechanical
model of the universe without the Pantokrator. Of course,
Newton, himself, wrote his mathematical section as a Whole )
surreptitiously including his remarks about the Pantokrator
only in an appendix or scholium. However_ the fact remains
that observations of the solar system’s movements were used to
validate both Newton’s and modern Memuc theorles

-«
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. : Isaac Newton
Rererence| INew 7). L] ‘ ‘ "al1SIc “Father of Modern Physics”
1642-1727
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The historical developmentoLtie: ition of nature

“The problems created by mathematic al meck 1S 8(o theorles In cosm ology he
led to a crisis in the deterministic modelt 1athasr 1led scientific thin kin,
modern period. It has given rise to the theory of. C}Mthat is now the re reigning.

concept of the Universe, which cannot simply be swept under the carpet by those

who still support the doctrine of mechanistic science. In a 1986 speech, James
Lighthill said: o

‘We are all deeply conscious today that the enthusiasm of our forebears for
the marvelous achievements of Newtonian mechanics led them to make
Agenerahzatlons in this area of predlctablhtym indeed, we may have
generally tended to believe before 1960 but h We Now recognize were
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Thehistoricl de%zélo'p 1entorthe

[Referencéiall).el;g;{th, L. (2008). Sir James Lighthill and Modern
Fluid Mechanics. London: Imperial College Press, pg 31.
= . =

Sir James Lighthill (1924-1998) was a British mathematician
who was considered one of the greatest mathematicians of the
20th century; his innovative contributions to such fields as
applied mathematics, aerodynamics, astrophysics, and fluid
mechanics found such applications m design of the -
supersonic Concorde jetliner and noise reduction in jet
& chgl G
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“G.W.F. Hege 770-1831 ) brought the ole development to an
absolute conclusion by explaining that the idea of the world was
not in a particular subjective mind alone, but there is also the idea
of the objective world within which the particular observer is
included. This leads to the necessity of a comprehenszve Absolute
Idea that has bemg-m-and -for-itself, in which both the pc particular
subjective and umversal objective perspectives arefdynamw
participants of a hzgher unity in difference that preserves yet
. sublates them in a negative self-conscious individual unity.”

:: Dr. B Madhava Puri, IMVTR p 60
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Takeaway

® Letus reconsider the appropriateness of devoting preciotis financial and mental energy
to mathematical models of biological entities and processes, and invest in a more
philosophically robust conceptual framework that canmmt for the dynamlc and
organic nature of biological and psychological phenomena

Application to Artificial Intelligence
e Al s limited to syntax while natural intelligence encompasses syntax and semantics
o other distinctions: (1) Al is not a responsible agent (Al-automated vehicles who accidentally kil someone can't be
L
charged with murder) and (2) the vast inefficiency of Al robots regarding energy used to make decisions and
materials required to produce them vs NI oré?nlsms which are exponentially more efficient in both areas

e Essentially, AI's limitation to syntax is based on its computational/mathematical foundation, where
mathematlcs is fundamentally syntactical and not semantic. [ref] [ref] If Al is meant to somehow
‘Surpass that limitation (in AI engineers/scientists’ continual effort to mimic and surpass nature) it

a Would require critically re- evaluatlng the appropriateness of the mathematization of nature, a deep

toplc Wthh Dr. B Madhava Pun cons1ders qulte 1mportant e A DA, -
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