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Topics to be covered 

The linear first-order equation 
The significance of characteristics 
The Quasilinear equations 
Linear second order equations in two independent variables: classification 
The hyperbolic canonical form 
The parabolic canonical form 
The elliptic canonical form 

The second-order Cauchy problem 

Characteristics and the Cauchy problem 

The wave equation: d’Alembert solution of the Cauchy problem 

d’Alembert solution as a sum of waves 

The characteristic triangle 

The wave equation in 1-d 
A nonhomogeneous wave equation in 1-d 
A wave equation in 2-d 
The Kirchhoff-Poisson solution of the wave equation in 3-d 
The heat equation: IBVP 
The weak maximum principle 

The heat equation in 1-d 

The nonhomogeneous heat equation in 1-d 
The heat equation in 2-d 

The setting of Dirichlet and Neumann problems 

Some harmonic functions 

Representation theorems 

Maximum principle, Mean value property 
Dirichlet problem in 2-d 
Poisson’s integral representation for a disk 
Green’s function for a Dirichlet problem in 3d 
The Neumann problem in 2-d 
Energy methods for nonlinear IBVPs 

 


