MAT 418/518 Review

Things you should be comfortable with for the final:

A. General Methods

1) Separation of Variables
Know how to carry out process; know how to write down standard solutions to various boundary value problems; 

2) Fourier Series
Know basic formulae for Fourier series and Fourier coefficients for trigonometric, sine and cosine series and how they are used in solving PDEs.

3) Periodic/Even/Odd Extensions
Be able to identify and sketch appropriate extensions for various boundary conditions.

4) Principle of Linear Superposition

B. Equations

1) Wave Equation

2) Heat Equation

3) Laplace's Equation

C. Boundary Conditions

1) Dirichlet - fixed
2) Neumann – free or insulated

3) Periodic Boundary Conditions

4) Mixed Boundary Conditions
D. Geometries in 1D-3D

1) Rectangular 
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2) Polar 
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3) Cylindrical 
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4) Spherical 
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E. Numerical Solutions

1) Approximation of Derivatives
2) Truncation Error

3) Stability

4) Forward, Backward and Central Differences

F. Sturm-Liouville Problems

1) Put ODEs in Sturm-Liouville Form 
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2) Lagrange Identity and Green's Formula 
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3) Properties of Sturm-Liouville Eigenvalue Problems

4) Proof that eigenvalues are real and eigenfunctions are orthogonal

5) Rayleigh Formula 
G. Special Solutions

1) Constant Coefficient ODEs
2) Cauchy-Euler Equations

3) Trigonometric and hyperbolic functions

4) Bessel Functions – General Behavior

5) Legendre Functions – General Behavior
6) Know what solutions arise for different types of problems
7) Vibration Modes of Rectangular and Circular Membranes
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