Partial Differential Equations
TABLE OF CONTENTS

1. First-Order Partial Differential Equations

Linear and quasi-linear equations
Method of characteristics
Cauchy problem

2. Second-Order Linear Equations

General form
Classification: elliptic, parabolic, hyperbolic
Canonical forms

w

. Hyperbolic Equations

Wave equation
Initial value problems
d’Alembert’s solution

4. Parabolic Equations

Heat equation
Diffusion problems
Boundary value problems

5. Elliptic Equations

Laplace’s equation
Dirichlet and Neumann problems
Harmonic functions

6. Fourier Series and Applications

Trigonometric series
Convergence
Application to PDEs

7. Boundary Value Problems

Separation of variables
Sturm-Liouville problems
Eigenfunction expansions



[oe]

. Integral Transform Methods

Fourier transform
Laplace transform
Applications to PDEs

9. Green’s Functions

Definition and properties
Construction methods
Applications

10. Advanced Topics

« Nonlinear equations (introduction)
e Special techniques
« Physical applications



