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All That is Needed is an East Wind
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It’s all about “predicting the future”!

How can we predict the future?
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Why is it so difficult to predict the future?
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How to Predict the Future?

To understand the fundamental principle.

To apply it to the particular phenomena.



How to understand the universe?
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How can we predict the motion?
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Tycho Brahe (1546–1601)
(the greatest pre-telescope observer)
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Johannes Kepler (1571–1630)

Johannes Kepler, Tabulae Rudolphinae (Rudolphine Tables) (1627)
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Kepler’s Laws of Planetary Motion
(1909, 1919)

The 1st Law

The orbit of every planet is an ellipse with the Sun at a focus.

The 2nd Law

The line joining a planet and the Sun sweeps out equal areas during
equal intervals of time.

The 3rd Law

The square of the orbital period of a planet is directly proportional to
the cube of the semi-major axis of its orbit.



Galileo Galilei (1564-1642)
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Galileo’s Principle of Inertia

A moving will continue in the same direction at constant speed
unless disturbed.

Source: Wikipedia

Discourses and Mathematical Demonstrations Relating to Two New Sciences
(Discorsi e dimostrazioni matematiche, intorno a due nuove scienze, 1638)
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Sir Isaac Newton (1643–1727)

Sir Isaac Newton, Philosophiae Naturalis Principia Mathematica (1726)
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Newton’s Laws of Motion
(Newton, Philosophiae Naturalis Principia Mathematica, 1726)

Newton’s 1st Law

If no net force acts on a body, the body’s velocity cannot change.

Newton’s 2nd Law

The net force on a body is equal to the product of the body’s mass
and its acceleration:

(force) = (mass) × (acceleration)

Newton’s 3rd Law

When two bodies interact, the forces on the bodies from each other
are always in magnitude and opposite in direction.
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Scientific Determinism
(Laplace 1902)

We may regard the present state of the universe as the
effect of its past and the cause of its future. An intellect
which at a certain moment would know all forces that set
nature in motion, and all positions of all items of which
nature is composed, if this intellect were also vast enough
to submit these data to analysis, it would embrace in a
single formula the movements of the greatest bodies of the
universe and those of the tiniest atom; for such an intellect
nothing would be uncertain and the future just like the past
would be present before its eyes.
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