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# & P 1% : This course details the mathematical theory behind numerical algorithms of solution of

linear systems and eigenvalue problems. Students learn these algorithms through computer

programming.

Az Pt ¢ matrix factorizations, direct and iterative methods for linear systems, linear least-squares

problems, eigenvalue problems,
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: Linear Algebra and some programming experience

(S
B
9
e
e
hpas)
wo

1.

Kindcaid & Cheney, Numerical Analysis: Mathematics of Scientitic Computing,

3" ed., Brooks Cole, 2002
Trefethen & Bau, Numerical Linear Algebra, SIAM, 1997

Press, 1996

. Golub & Van Loan, Matrix Computation, 3" ed., Johns Hopkins University

4. Demmel , Applied Numerical Linear Aleebra, SIAM, 1997
5. Watkins, Fundamentals of Matrix Computations, Wiley, 1991.
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Direct Methods  for | matrix algebra, Gaussian elimination, LU and Cholesky 34
Linear Systems factorization, pivoting, norm and error analysis
. Jacobi method, Gauss-Seidel method, SOR, Chebyshev
Iterative Methods for . . .
Linear Svstem acceleration, steepest descent and conjugate gradient 3-4
ear oyste method, PCG*
Least-Squares  Solution | overdetermined/underdetermined systems, Gram-Schmidt 9.4
to Linear Systems process, OR factorization, SVD*
power method, inverse Iteration, single-shift QR iteration,
Eigenvalue Problems double-shift QR iteration, Sturm sequences and the 3-4
bisection method*
Applications* Boundary Value problems: Finite-D ifferences* 2

*: optional




