
Algebra C
Numerical Linear Algebra

Description
Direct methods of numerical linear algebra. Eigenvalue computations. Iterative
methods. Other topics as time permits.

Course objectives
This course is a graduate level introduction to numerical linear algebra. The
course details the mathematical theory behind numerical algorithms for solution
of linear systems and eigenvalue problems. Students who take this course should
enter with a firm command of linear algebra and calculus.

Syllabus
1. Basic concepts and review. Vector spaces. Linear independence. Rank.

Bases. Orthogonality. Projectors. Eigenvalues. Multiplicity. Schur form,
Jordan normal form. Norms of vectors and matrices. Singular value decompo-
sition. Functions of matrices.

2. Direct methods of numerical linear algebra. Triangular systems. Gaussian
elimination and LU decomposition. Pivoting. Backward error analysis. Con-
ditioning and roundoff errors.

3. Eigenvalue computations. Power methods for symmetric and non-symmetric
problems. QR algorithm for symmetric problems. Jacobi methods and tridiag-
onal methods for symmetric problems. Hessenberg form. Schur form and the
QR algorithm for non-symmetric problems.

4. Iterative methods of numerical linear algebra. Classical linear iterations
and their convergence. Line search methods and conjugate gradient methods.
Other Krylov subspace methods. Preconditioning.

Other Information
Recommended texts are:
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