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Backgrounds

• There have been controversies in philosophy of science 
over whether science is universal and necessary systems 
of knowledge or socially constructed and contingent ones.

• Artificial intelligence has become an essential component 
in the tool box of scientists in such fields as particle 
physics, genetics, sociology or social psychology, 
molecular chemistry, astronomy, material science and so 
on. 



Our interests

• What is the essence of science?

• Why is our science like what it is?

• Could there be an alternative form of science?

• Is science socially constructed?

• Is it a faithful mirror of reality?

• In this talk, we approach some of these questions 
considering how different “AI science” could be from the 
science as we know now.



Earthly Science



Astro-Bio Constructivism

• Our biological conditions such as our body plan, sensory 
modalities, cognitive resources etc., or earthly conditions
such as gravity or the climates must have had significant 
influences on how we do science and shaped our 
scientific knowledge, as well as other forms of knowledge.

Social Constructivism Universalism



Imagine alternative sciences.

Mushroom mathematics, Starfish mathematics, Shark physics, etc.

But these are not so fundamentally different from our science.



A Characterisation of Modern Science

• According to S. Weinberg, To Explain the World: The 
Discovery of Modern Science

• Newton showed a paradigm of physics that 
explains a broad range of phenomena with 
precision in terms of simple mathematical 
principles.



Normative values in modern science

It is desirable to be able to explain precisely
as various phenomenon with as simple
theories, models or formulas as possible.

Why?
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Human constraints

• Poor intellectual resources such as memory, cognition, etc.

• Cooperation between separate individuals.

• Indirect communications of knowledge, for example, with 
language.

These constraints may have forced us to rely on simple
theories, models or formulas to cover a broad range of
phenomena.

For this purpose, mathematics is the best instrument
we’ve found or invented so far.



Alien Science



A being that may develop completely 
different science than ours may be 
• that which has enough intellectual 
resources that are not overwhelmed by 
the complexity of the environments, 
and

• does not need to communicate with 
others, or can convey knowledge 
directly by copying its internal states.

Me?



Humans have been
augmented their intelligence 
by technology.

2045?

Natural
Intelligence

Augmented
Intelligence

In
te

ll
ig

e
n
c
e
 A

u
g
m

e
n
ta

ti
o
n
 



Computer-generated proof

• Tymoczko, ‘The four-color problem and its philosophical 
significance,’ p. 58

• ‘I will suggest, however, that, if we accept the 4CT as a theorem, 
we are committed to changing the sense of “theorem”, or, more 
to the point, to changing the sense of the underlying concept of 
“proof.” ‘

• ‘no mathematician has seen a proof of the 4CT, nor has any 
seen a proof that it has a proof. Moreover, it is very unlikely that 
any mathematician will ever see a proof of the 4CT’



Extension of the concept of proof

• “The day may come when the verification by computers 
will be established as the standard for mathematical 
rigour.” （Terui, Can Computers Become Mathematicians?
in Japanese. 照井『コンピュータは数学者になれるのか？』，
p. 331）

• In fact, the concept of proof had been extended before. 
For example, towards the end of the 19th century, non-
constructive proof appealing to infinite sets became 
popular when the set theory was invented. Despite some 
objections, mathematicians accepted it because of its 
productivity. 



Alienation of Science



Which is the more essential outcome 
of science?

• Power to predict and 
control our surroundings.

• Pleasure to know and  
understand how the 
things stand.

Scientia 
potentia est

By "Masters of Achievement", PD-US, 
https://en.wikipedia.org/w/index.php?curid=1602
7630

Eureka!

By Unknown - Historia N° 767 - Novembre 2010 - page 38, Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=12080104



“The noblest pleasure is the joy of understanding.”

Leonardo da Vinci

https://www.brainyquote.com/quotes/leonardo_da_vinci_154285

By Web Gallery of Art: Image Info about artwork, パブリック・ドメイン, 
https://commons.wikimedia.org/w/index.php?curid=15497207



Computer-generated proof

• ‘After examining the proof of the Kepler conjecture, one 
cannot help asking: “What have I learned from this 
proof?”, “Did I get any deeper insight about 
mathematics?”, or “Am I any smarter because I learned 
the proof?” The answer is, unfortunately, “No”.’

(My translation from Japanese edition of G. Szpiro, 
Kepler's Conjecture: How Some of the Greatest Minds in 
History Helped Solve One of the Oldest Math Problems in 
the World）



Big Data
Machine
Learning

Prediction
Control

Beyond human
understanding

Useful still Is this science?



https://upload.wikimedia.org/wikipedia/commons/f/f7/Chapli
n_-_Modern_Times.jpg

Joy of Working < Efficiency

Maybe, the same will apply to science.

• Its ethical implications include
not only the loss of joy, but also 
the loss of the awe of the nature, 
accountability and responsibility.



Hmm…, Yammy. 
That’s why I eat ice cream.

http://www.comp.jp/

We will continue to eat for pleasure even when perfect food were available.



Thank you for your 
attention! 


