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AP &L g a4 numerical analysis, numerical linear algebra, numerical ordinary differential

equations, some programming experience
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Methods, Springer, 1998
and Elliptic Equations, Springer, 1999
Academic Press, 1992

Difference Methods, 3" ed., Oxford University Press, 1986

1. J. W. Thomas, Numerical Partial Differential Equations: Finite Difference
2. J. W. Thomas, Numerical Partial Differential Equations: Conservation Laws
3. W. F Ames, Numerical methods for partial differential equations, 3rd ed.,

4. G D. Smith, Numerical Solution of Partial Differential Equations: Finite
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Fundamental Ideas

Typical problems, classification of PDEs, introduction to
discretization techniques, stability and convergence of the
numerical methods
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Parabolic Equations

Simple explicit and implicit methods, Fourier stability method,
matrix stability analysis, error analysis, variable coefficients
problems, method of lines, parabolic equations in several space
variables, weighted residual methods and finite element
methods*, nonlinear problems*

Elliptic Equations

Finite difference schemes for 2-D and 3-D Poisson equations,
direct methods, sparse matrix techniques®*, point iterative
methods, convergence and acceleration of point iterative
methods, block iterative methods*, alternating direction
methods
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: numerical analysis, numerical linear algebra, some programming experience

1. J. W. Thomas, Numerical Partial Differential Equations: Finite Difference
Methods, Springer, 1998
2. J. W. Thomas, Numerical Partial Differential Equations: Conservation Laws
EE L p and Elliptic Equations, Springer, 1999
T w 3. W. F Ames, Numerical methods for partial differential equations, 3rd ed.,
Academic Press, 1992
4. G D. Smith, Numerical Solution of Partial Differential Equations: Finite
Difference Methods, 3" ed., Oxford University Press, 1986
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Finite elements methods for Posisson equations, conjugate
Elliptic Equations gradient method, PCG preconditioningand preconditioners, 2~4
indefinite problems*
Typical problems, method of characteristics, finite differences
for first-order equations, explicit and implicit methods,
Hyperbolic Equations | stability and convergence analysis, dissipation and dispersion, 5~8
finite element method for wave equation*, explicit and implicit
schemes for conservation laws*
JFFT and fast algorithms for Poisson equations*, sparse matrix
Selected Topics techniques*, spectral methods*, domain decomposition and 4~6

multilevel methods*

*: optional




