Math 211

Lecture #3

Models of Motion




Interval of Existence

The largest interval over which a solution can
exist.

e Example: v/ =1+ ¢y? with y(0) =1

General solution: y(t) = tan(t + C)




Geometric Interpretation of

y = f(t,y)

If y(¢) is a solution, and y(t0) = yo, then
y'(to) = f(to,y(to)) = f(to, o).
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Examples

o R/ = SIML  with R(0)=1,-2,—1
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Models of Motion

History of models of planetary motion




Greeks

e Descriptive model

Geocentric model




Nicholas Copernicus (1543)

e Shifted the center of the universe to the sun.

e |ess epicycles required.




Johann Kepler (1609)

e Based on experimental work of Tycho Brahe.
e Ellipses instead of epicycles.

Sun at a focus of the ellipse.
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Isaac Newton

e Three major contributions.
Fundamental theorem of calculus.

* Invention of calculus.

aws of mechanics.
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Isaac Newton

e Laws of mechanics and gravitation were based on
his own experiments and his understanding of the
experiments of others.
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lsaac Newton

e The Life of Isaac Newton by Richard Westfall,
Cambridge University Press 1993.

e Problems
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Albert Einstein

e Special theory of relativity — 1905.

e General theory of relativity — 1916.

Gravity is due to curvature of space-time.




14

Unified Theories

e Four fundamental forces.

Gravity, electromagnetism, strong nuclear, and
weak nuclear.

e Last three unified by quantum mechanics.




15

Unified Theories

e String theory.

The elegant universe : superstrings, hidden
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The Modeling Process

e It is based on experiment and/or observation.

e It Is iterative.

For motion we have > 6 iterations.




