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[A-3]COURSE SYLLABUS

1. COURSE DESCRIPTION (Approximately 100 words)

introduces Fourier series, concentrating on their practical application rather than proofs of
convergence. We will then discuss how the heat equation, wave equation and Laplace’s
equation arise in physical models. In each case we will explore basic techniques for solving
the equations in several independent variables, and elementary uniqueness theorems.

2. COURSE GOALS AND OBJECTIVES (Approximately 100 words)

Students will be familiar with Fourier series and their applications and be notionally aware of
their convergence. Students will know how to derive the heat, wave and Laplace's equations in
several independent variables and to solve them. They will begin the study of uniqueness of
solution of these important PDEs.

3. TEXTBOOK (Title, Author, Publisher, Year of Publication, etc.)

D. W. Jordan and P. Smith, Mathematical Techniques (Oxford University Press, 3rd
Edition, 2003)

4. REFERENCE
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5. COURSE REQUIREMENTS AND GRADES

MID-TERM - 40%
MAIN EXAM - 60%

6. COURSE CALENDAR

Week Main Content
1 Initial and boundary value problem
2 Fourier series
3 Fourier series for functions of period 21t
4 Convergence of Fourier series
5 The heat equation
6 Normal modes of vibration for a finite string
7 Mid-term exam
8 Normal modes for a weighted string
9 The general solution of the wave equatio
10 Laplace’s equation in the plane
11 BVP in polar coordinates
12 Uniqueness
13 Well-posedness
14 Main Exam
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