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SHFERS /) Course Description

This course is a mathematical introduction to celestial
mechanics. The classical celestial mechanics, also known
as the Newtonian n-body problem, deals with the
motions of celestial bodies governed by Newton’s law of
universal gravitation. Many important concepts in
dynamical systems and topology were first developed in
attempts to understand the Newtonian n-body problem.

As an introductory course, we will mainly focus on the
Kepler problem (n=2) and the three-body problem, and
we will briefly introduce mathematical theories related
to these problems. Some numerical experiments will be
demonstrated and some research topics will be briefly
introduced.

See the syllabus for topics to be covered.
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YE2 Homework 50%

Homework will be assigned every
3 weeks. Due dates will be two
weeks later.

IR # 5 Final Project 50%
Available topics will be handed
out in late October. Details will be
available later.

HL a5 BB Attendance

Students are expected to attend
every scheduled class. It is the
student's responsibility to keep
informed of any announcements,
syllabus adjustments or policy
changes made during scheduled
classes.
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This course is intended for graduate students and
advanced undergraduate students who are in- terested in
classical mechanics and with solid undergraduate-level
mathematical training. Required prerequisite knowledge
includes ordinary differential equations, real analysis, and
linear algebra. Some knowledge in topology will be also
helpful. Other than that, we will try to make this course as
self-contained as possible.

ARAE KA Syllabus

There will be a total of 15 lectures, each of them will be 3
hours long. They are scheduled as follows.
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1 9/3 General introduction

9/10  Newtonian potential
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9/24  Kepler's laws
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5 10/1 Kepler equation
6 10/8 Lambert problem

7 10/15 Restricted 3-body problem
8 10/22 Euler & Lagrange solutions
9 10/29 Regularization

10 11/5  Central configurations

11 11/12 Asymptotic behavior

12 11/19 Perturbation & continuation
13  11/26 Topological methods

14 12/3  Variational methods

15 12/10 Kepler problem revisited

16 12/17  (=:8) HizR=Z
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