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circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Partial Differential Equations (PDEs) is a branch of mathematics which is concerned with the establishment of mathematical models,
the theoretical analysis and interpretation of objective phenomena and the solution of practical problems. This course will provide
students with the basic concepts, theories and methods of PDEs, with emphasis on the understanding of PDEs models and their
applications in other disciplines.
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Through this course, students will master some basic concepts, theories and methods of Partial Differential Equations. Master the
physical background and mathematical derivation of transport equation, heat equation, Laplace equation, Poisson equation and wave
equation. Master the method of characteristics, method of separation of variables, energy methods, method of fundamental solution,
method of Green's function and d'Alembert formula. Master the maximum-minimum principle and its applications.
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Chapter 1 Introduction (1 Credit Hour)
Definition of Partial Differential Equations (PDEs); order, linearity, homogeneity, superposition principle; general solutions,
initial and boundary conditions; classifications of second order PDEs; examples of PDEs
Chapter 2 First-order Partial Differential Equations (3 Credit Hours)
2.1 Transport equation: derivation
2.2 First-order linear PDEs: method of characteristics, general solutions and break-down of smoothness
Chapter 3 Parabolic Equations (18 Credit Hours)
3.1 Heat equation and reaction-diffusion equation: derivation
3.2 Boundary conditions for heat and diffusion equations
3.3 Uniqueness of solution of heat equation via energy method
3.4 Method of separation of variables
3.5 Eigenvalue problems: Sturm-Liouville theory and eigen-expansion
3.6 Non-homogeneous problem
3.7 Fundamental solution of heat equation
3.8 The Maximum principles
Chapter 4 Elliptic Equations (16 Credit Hours)
4.1 Laplace and Poisson equations
4.2 Separation of variables
4.3 Fundamental solution of Laplace equation
4.4 Green's identities and applications
4.5 Maximum-minimum principle
4.6 Method of Green's function
Chapter 5 Hyperbolic Equations (10 Credit Hours)
5.1 Wave equation: string vibration
5.2 Energy and uniqueness
5.3 Method of separation of variables
5.4 d'Alembert formula and wave propagation
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Textbook:

Reference:

Lecture notes on Partial Differential Equations, Tao Tang and Xuefeng Wang.

1. A First Course in Partial Differential Equations with Complex Variables and Transform Methods, H. F. Weinberger, 1995.
2. (o 7R, FA ARG 2, L RURAE HikRcE, 2005.
3. Partial Differential Equations: An Introduction, second edition, Walter A. Strauss, 2008.
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