
“And now for something 
completely different”

(Monty Python)

OR 

Inspiring thoughts for young scientists

1



Machine Learning Timeline

1940

1950

1960

1970

McCulloch-Pitts 
Neuron

Perceptron

K-NN

1980

Hopfield
Network

RBF 
Network

Bayesian
Networks

Expectation-
Maximization

Ridge 
Regression

HMM 

Back Propagation
Applications

SVM

1990

2000

2010

Deep 
Learning

SVR 2



Evolution of the Scientific Method

ANTIQUITY

ENLIGHTENMENT
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INFORMATION ERA

RENAISSANCE

Source: The Science Magazine 3



“Knowledge” doubling curve
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The “Socratic” motto: A modern perspective
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Your relation with the past
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On the shoulders of giants

❖ If I have seen further it is by standing on the shoulders of Giants.

Isaac Newton, 1675

Newton by William Blake, 1805
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Maxwell on the speed of electromagnetic waves

James Clerk Maxwell 
(1831-1879)
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Herschel on the sun
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Kepler on the orbit of Mars

Johannes Kepler 
(1571-1630)
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Your relation with the present:
Work and research
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Read. Communicate. Be selective. Be critical.
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Read. Communicate. Be selective. Be critical.
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Ivan Konstantinovitch Aivazovsky (1817-1900): 
Ancient Greek Poets by the Water's Edge in the Moonlight



Read. Communicate. Be selective. Be critical.
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Arthur Clarke’s Three Laws
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I solemnly predict … but don’t listen to me

❖ On the subject of stars, all investigations which are not ultimately
reducible to simple visual observations are ... necessarily denied to us.
While we can conceive of the possibility of determining their shapes,
their sizes, and their motions, we shall never be able by any means to
study their chemical composition or their mineralogical structure ... I
regard any notion concerning the true mean temperature of the various
stars as forever denied to us.

August Compte, 1835
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I solemnly predict … but don’t listen to me

❖ It is apparent to me that the possibilities of the aeroplane, which two
or three years ago were thought to hold the solution to the [flying
machine] problem, have been exhausted, and that we must turn

elsewhere.
Thomas Edison, 1895

❖ I can state flatly that heavier than air flying machines are impossible.
Lord Kelvin, 1895
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I solemnly predict … but don’t listen to me

❖ I think there is a world market for maybe five computers.

Thomas Watson, president of IBM, 1943
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❖ Thomas S. Kuhn, The Structure of Scientific Revolutions, Chicago 
and London, The University of Chicago Press (1996)
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Your prime years as a scientist

Sir Ronald Aylmer Fisher (1890-1962) Ada Lovelace, née Byron (1815-1852)20



❖ Bombshell: The Hedy 
Lamarr Story (2017)

❖ Hidden Figures (2017)
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Your relation with the future: 
Education of the younger generations
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The marvel of science and technology

Arabella Buckley, The 
Fairy Land of Science, 
London, 1878
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Science and Technology Denial

❖ Science and technology is effective 

➢ not because it is infallible, but because it is falsifiable

➢ Not because scientists are robots, but because they are humans

➢ Not only because of it successes, but also because of its failures

❖ Science and technology is not common sense. The truth is 
hidden and a lot of effort and imagination is required to 
uncover it

❖ There is some inherent uncertainty in science and technology. 
Every experiment has its margin of error

❖ Poor understanding of science and the sense of being left out 
of it leads to science denial, which is becoming more and more 
apparent nowadays

❖ People tend to revert to myths and conspiracy theories that 
make them temporarily happy 

❖ These make them feel at home, that they have a grip on what 
is going on in the world 

❖ They provide them with a false feeling of certainty
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Upholding science and technology in a world of 
uncertainty and misinformation

❖ William Clifford, The Ethics of Belief, In Brian Davies (ed.), 
Philosophy of Religion: A Guide and Anthology, Oxford University 
Press (1879)

❖ Karl Popper, In Search of a Better World: Lectures and Essays from 
Thirty years, London-New York, Routledge (1992) 

❖ Carl Sagan and Ann Druyan, The Demon Haunted World: Science 
as a Candle in the Dark (1997). Especially chapter 12, The Fine Art 
of Baloney Detection

❖ Steven Pinker, Enlightenment Now. The Case for Reason, Science, 
Humanism and Progress, London, Allen Lane (2018)
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Hilbert was asked in 1934 by the minister of science under the Nazi regime whether 
mathematics in Göttingen had suffered from the departure of the Jews and friends of 
the Jews. He replied: “Suffered? It hasn’t suffered, Mr. Minister. It doesn’t exist 
anymore!” Hilbert was right. Only one of the pre-Nazi full professors stayed past 1934.

The center of mathematics shifted quickly during the Nazi era and in the wake of World 
War II. Courant, Weyl and others helped move it to the U.K. and the U.S., where most 
of the top-ranked mathematics programs are located today.

These countries’ mathematical heritage is in Göttingen. Its story is their story.

https://theconversation.com/how-one-german-city-developed-and-then-lost-generations-of-math-
geniuses-106750

Defending the freedom of expression

27



Brilliant teaching

https://www.youtube.com/watch?v=-OhweQWrltQ

The sense of “I was there when he said it”
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file:///C:/Users/sper/Desktop/Science manifesto/yt1s.com - Carl Sagan teaching school children about the Universe_480p.mp4

