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ABSTRACT. This is an introduction to the mechanisms of scientific research, from the
ancient times up to nowadays, from the perspective of game theory. We first discuss
game theory in general, and the main tools of social science. Then we go on a discussion
of old science, from the game theory perspective, followed by a similar discussion of
modern science, and its various complications. Finally, we examine various things that
can happen, in the future, to our scientific research, depending on the model used.



Preface

You are certainly committed to science, most likely as a science student, with learning
more things, with no questions asked, being your daily occupation. And so are we, me
and my scientific colleagues, with learning more things, on this or that topic of our choice,
that we chose for various reasons, with no questions asked, being our daily job.

This being said, why not asking that unasked questions, say as a matter of better
knowing who we are, and what we want. What is science, scientifically speaking?

And here, the starting point can only be individual science, that is, what you can
learn and discover yourself, as an individual. Which brings us right away into the human
brain, and its functioning. There is a lot of knowledge accumulated there, and everything
is alive and vibrant, with various pieces of scientific knowledge fighting each other, and
with the better and newer ones regularly replacing the older, weaker ones. Which sounds
quite exciting, reminding things like games, or evolution, or economics.

When getting to science as we know it, that is, as something collective, things only
get more interesting. Again, everything very competitive here, with all sorts of pieces of
knowledge fighting each other, and with the new, better ones usually winning, over the
time. Which again reminds things like games, or evolution, or economics.

So, as a conclusion to this, is our human science a game? It certainly does look so,
hope you agree with me here. But then, in view of this, why not having a look at science,
past, present and future, precisely from this point of view, that of game theory.

Which sounds quite good, so here we are now social scientist apprentices, trying to
find the appropriate social science tools, and beware of all the damn stuff that can be
found there, as to have a cold, scientific look at what we love the most, science.

We will be talking about such things in this book. Our guide will be, of course, the
father of modern social science, which is Karl Marx. So, expect all sorts of dirty and
blasphemous things, Capital style, with money being of course replaced by other things,
basically scientific fame, that all players in the game are trying to achieve. And with
the comment that, when talking about science in our modern times, where things like
scientific grants are ubiquitous, good old money itself is a good indicator, too.
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4 PREFACE

More in detail now, the book is organized in 4 parts, with Part I discussing game theory
in general, and the main tools of social science, then Part IT going into a discussion of old
science, from the game theory perspective, then Part 111 dealing with the modern science,
and its complications, such as the money issues mentioned above, and finally Part IV
examining various things that can happen, in the future, and let’s hope not.

Many thanks to my cats, for their daily social science teachings. Normally I am quite
used to Karl Marx, his methods and philosophy, having been raised, as a teenager, in
a communist country. But now that I live and work in the West, sometimes I tend to
forget the basics, as everyone here does. Fortunately my cats are there, reminding me
on a daily basis the main principle of science, and of marxism: everything that happens,
must happen for a reason, and more specifically, for a quite down-to-earth reason.

Cergy, January 2025
Teo Banica
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I've been around the world
Looking for my baby
Been around the world
And I'm gonna, I'm gonna find him
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They’ve got cars big as bars
They ve got rivers of gold
But the wind goes right through you
It’s no place for the old
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I never had to say goodbye
You must have known I wouldn’t stay
While you were talking about our life
You killed the beauty of today
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Obscured by the sun
Apocalyptic clash
Clities fall in ruin
Why must we die



CHAPTER 13

13a.
13b.
13c.
13d.
13e. Exercises

Exercises:

EXERCISE 13.1.

EXERCISE 13.2.

EXERCISE 13.3.

EXERCISE 13.4.

EXERCISE 13.5.

EXERCISE 13.6.

Bonus exercise.

41






CHAPTER 14

14a.
14b.
14c.
14d.
14e. Exercises

Exercises:

EXERCISE 14.1.

EXERCISE 14.2.

EXERCISE 14.3.

EXERCISE 14.4.

EXERCISE 14.5.

EXERCISE 14.6.

Bonus exercise.

43






CHAPTER 15

15a.
15b.
15c.
15d.
15e. Exercises

Exercises:

EXERCISE 15.1.

EXERCISE 15.2.

EXERCISE 15.3.

EXERCISE 15.4.

EXERCISE 15.5.

EXERCISE 15.6.

Bonus exercise.

45






CHAPTER 16

16a.
16b.
16c¢.
16d.
16e. Exercises

Congratulations for having read this book, and no exercises for this final chapter.

47






Bibliography

Cambridge Univ. Press (2012).

[11] P.A. Davidson, Introduction to magnetohydrodynamics, Cambridge Univ. Press (2001).

[12] P. Di Francesco, P. Mathieu and D. Sénéchal, Conformal field theory, Springer (1996).

[13] P.A.M. Dirac, Principles of quantum mechanics, Oxford Univ. Press (1930).

[14] S. Dodelson, Modern cosmology, Academic Press (2003).

[15] A. Einstein, Relativity: the special and the general theory, Dover (1916).

[16] L.C. Evans, Partial differential equations, AMS (1998).

[17] L.D. Faddeev and L. A. Takhtajan, Hamiltonian methods in the theory of solitons, Springer (2007).

(18] E. Fermi, Thermodynamics, Dover (1937).

[19] R.P. Feynman, R.B. Leighton and M. Sands, The Feynman lectures on physics I: mainly mechanics,

radiation and heat, Caltech (1963).

[20] R.P. Feynman, R.B. Leighton and M. Sands, The Feynman lectures on physics II: mainly electro-
magnetism and matter, Caltech (1964).

[21] R.P. Feynman, R.B. Leighton and M. Sands, The Feynman lectures on physics III: quantum me-
chanics, Caltech (1966).

[22] R.P. Feynman and A.R. Hibbs, Quantum mechanics and path integrals, Dover (1965).

[23] A.P. French, Special relativity, Taylor and Francis (1968).

[24] N. Goldenfeld, Lectures on phase transitions and the renormalization group, CRC Press (1992).

49



50 BIBLIOGRAPHY

[25] H. Goldstein, C. Safko and J. Poole, Classical mechanics, Addison-Wesley (1980).

[26] M.B. Green, J.H. Schwarz and E. Witten, Superstring theory, Cambridge Univ. Press (2012).

[27] D.J. Griffiths, Introduction to electrodynamics, Cambridge Univ. Press (2017).

(28] D.J. Griffiths and D.F. Schroeter, Introduction to quantum mechanics, Cambridge Univ. Press
(2018).

[29] D.J. Griffiths, Introduction to elementary particles, Wiley (2020).

[30] K. Huang, Quantum field theory, Wiley (1998).

[31] K. Huang, Quarks, leptons and gauge fields, World Scientific (1982).

[32] C. Itzykson and J.B. Zuber, Quantum field theory, Dover (1980).

[33] L.P. Kadanoff, Statistical physics: statics, dynamics and renormalization, World Scientific (2000).

(34]

(35]

T. Kibble and F.H. Berkshire, Classical mechanics, Imperial College Press (1966).

35] M. Kumar, Quantum: FEinstein, Bohr, and the great debate about the nature of reality, Norton
(2009).

[36] T. Lancaster and K.M. Blundell, Quantum field theory for the gifted amateur, Oxford Univ. Press
(2014).

[37] L.D. Landau and E.M. Lifshitz, Mechanics, Pergamon Press (1960).

[38] L.D. Landau and E.M. Lifshitz, The classical theory of fields, Addison-Wesley (1951).

[39]

[40] V.B. Berestetskii, E.M. Lifshitz and L.P. Pitaevskii, Quantum electrodynamics, Butterworth-
Heinemann (1982).

R.K. Pathria and and P.D. Beale, Statistical mechanics, Elsevier (1972).

M. Peskin and D.V. Schroeder, An introduction to quantum field theory, CRC Press (1995).

L.D. Landau and E.M. Lifshitz, Quantum mechanics: non-relativistic theory, Pergamon Press (1959).

M. Schwartz, Principles of electrodynamics, Dover (1972).

44] J. Schwinger, L.L. DeRaad Jr., K.A. Milton and W.Y. Tsai, Classical electrodynamics, CRC Press
(1998).

[45] J. Schwinger and B.H. Englert, Quantum mechanics: symbolism of atomic measurements, Springer
(2001).

46] J.R. Taylor, Classical mechanics, Univ. Science Books (2003).

47] J. von Neumann, Mathematical foundations of quantum mechanics, Princeton Univ. Press (1955).

(46]

(47]

[48] S. Weinberg, Foundations of modern physics, Cambridge Univ. Press (2011).
[49] S. Weinberg, Lectures on quantum mechanics, Cambridge Univ. Press (2012).
[50]

50] S. Weinberg, Lectures on astrophysics, Cambridge Univ. Press (2019).



	Preface
	Part I. Game theory
	Chapter 1. 
	1a. 
	1b. 
	1c. 
	1d. 
	1e. Exercises

	Chapter 2. 
	2a.
	2b.
	2c. 
	2d. 
	2e. Exercises

	Chapter 3. 
	3a.
	3b.
	3c. 
	3d. 
	3e. Exercises

	Chapter 4. 
	4a.
	4b.
	4c. 
	4d. 
	4e. Exercises


	Part II. Old science
	Chapter 5. 
	5a.
	5b.
	5c. 
	5d. 
	5e. Exercises

	Chapter 6. 
	6a.
	6b.
	6c. 
	6d. 
	6e. Exercises

	Chapter 7. 
	7a.
	7b.
	7c. 
	7d. 
	7e. Exercises

	Chapter 8. 
	8a.
	8b.
	8c. 
	8d. 
	8e. Exercises


	Part III. New science
	Chapter 9. 
	9a.
	9b.
	9c. 
	9d. 
	9e. Exercises

	Chapter 10. 
	10a.
	10b.
	10c. 
	10d. 
	10e. Exercises

	Chapter 11. 
	11a.
	11b.
	11c. 
	11d. 
	11e. Exercises

	Chapter 12. 
	12a.
	12b.
	12c. 
	12d. 
	12e. Exercises


	Part IV. The future
	Chapter 13. 
	13a.
	13b.
	13c. 
	13d. 
	13e. Exercises

	Chapter 14. 
	14a.
	14b.
	14c. 
	14d. 
	14e. Exercises

	Chapter 15. 
	15a.
	15b.
	15c. 
	15d. 
	15e. Exercises

	Chapter 16. 
	16a.
	16b.
	16c. 
	16d. 
	16e. Exercises

	Bibliography


