
MATH 464 — FALL 2013
APPLIED MATRIX THEORY

Time and Place: MWF 9:00-9:50am, MH 221
Instructor: Monika Nitsche, SMLC 334, 277-6566, nitsche@math.unm.edu
Office Hours: MF 12-12:50pm (office), W 12-12:50pm (Calc Table), or by appointment

Prerequisite: Math 314 or 321 or permission of the instructor

Website: http://www.math.unm.edu/ nitsche/math464.html

Text: Matrix Analysis and Applied Linear Algebra, by Carl D. Meyer, SIAM, 2000.

Course Outline:

1. Gauss Elimination and LU Factorization
application: 2-pt boundary value problem
triangular systems
Gauss Elimination without pivoting, A = LU , problem cases
Gauss Elimination with partial pivoting, PA = LU
conditioning: a geometrical viewpoint

2. Rectangular factorizations
Row Echelon and Reduced Row Echelon Forms
general solution to Ax = b
Gauss Elimination and LU Decomposition

3. Linear operators
linear operator
representation by matrices
matrix alegra

4. Vector spaces
vector spaces and subspaces
the four fundamental spaces
basis and dimension
formula for rank(AB) and rank(AT A)

5. Norms, inner products, orthogonality
matrix and vector norms
inner product spaces, norms and orthogonality
Gram-Schmidt orthogonalization
unitary and orthogonal matrices
QR factorization
Singular Value Decomposition
least squares problem

6. Determinants
permutations and their signs
determinants and volumes
product Formula
properties

7. Eigenvalues and Eigenvectors
characteristic polynomial



geometric and algebraic multiplicity
similarity transformations
Schur Transformation
transformation of normal matrices to diagonal form
diagonalizable matrices
Jordan form of a nilpotent matrix
Jordan form of a general matrix
application: matrix exponential, solutions to ODEs

Grading Policy: Homework = 60%, midterm exam = 20%, final exam=20%.

Homework: The homework will consist mostly of problems from the book, and may
also include some computing problems. For those I recommend using MATLAB. Some
guidelines for your writeup:

◦ it should be legibly and neatly presented, and include all the required code, figures
and tables, in the order assigned;

◦ figures and tables should be well-labeled printouts;
◦ any discussion and analysis should be either typed or neatly written;
◦ all sheets of paper must be stapled, with your name written on front.

You are encouraged to work with each other on the homeworks, but the writeup has to be
your own.

Final Exam Date: Wednesday, December 11, 7:30-9:30am.

Further references:

[1] G. Strang, Linear Algebra and its applications, Harcourt Brace Jovanovich
College Publ., 1988 (3rd ed). ISBN: 0-15-551005-3

[2] A. J. Laub, Matrix Analysis for Scientists and Engineers, SIAM, 2005. ISBN
0-89871-576-8.

[3] P. Lax, Linear Algebra, Wiley, 1996. ISBN: 0-471-11111-2.


