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Mathematics 372
Linear Algebra

I. Description

A one-semester course emphasizing matrices, systems of linear equations, vector
spaces, elementary properties of linear transformations, eigenvalues, and
applications.

II. Credit

A. MAT 312 caries three semester-hours of university credit.
B. MAT 372 is required of all Mathematics majors.
C. MAT 372 is required for the mathematics minor.

ill. Prerequisites

MAT 150 and one additional MAT course numbered 15r or higher.

IV. Purpose

The content of MAT 372 forms an important component of many areas of
mathematics, both pure and applied. The course itself is a prerequisite for many of
the more advanced mathematics courses. For these reasons, the course should be
taken early in a student's undergraduate career, preferably upon completion of
Calculus IL An important purpose of the course is to help prepare students for the
rigor of MAT 375, MAT 480 or MAT 488. Thus, while the course itself is not a
theoretical one, it does deal in an introductory way with some of the structure and
abstraction inherent to its subject matter.

V. Format

Lecture-recitation. Moreover, the use of a computer algebra system (such as
Maple or MATLAB) as an accompanying method of instruction is strongly
recommended.

W. Outline (We are assuming that 4 classes would be used for tests and review.)

A. Systems of LinearEquations (=29%)
1. Systems of linear equations, their vector and matrix

representations
2. solving systems of equations: Gaussian elimination and matrix

methods
3. Linear independence in Rn, span of a finite set of n-tuples



4. lntroduction to linear transformations on Rn, standard matrix of
a linear transformation

5. At least one application (e.g. electrical networks, elementary
difference equations, elementary linear programming, Leontief
input-output model, elementary Markov chains, least-squares
method, fractals...)

B. Matrix Algebra (*21%)
1. Matrix operations
2. Inverse of a matrix, characterizations of invertible matrices
3. LU-factorization
4. Subspaces of Rn (including column space and null space of a

matrix)

C. Determinants (=7%)
1. Introduction to determinants
2. Properties of determinants
3. Classical adjoint formula for the inverse of a matrix

D' vector tol:'*;:i"Jr""es 
and subspaces

2. Linear transformations (general definition, kernel, range)
3. Linear independence, generating sets, bases, dimension
4. Coordinate systems, change of bases in a vector space
5. Isomorphism

E. Eigenvalues and Eigenvectors (* l8%)
1. Eigenvalues and eigenvectors of matrices
2. The characteristic polynomial
3. Diagonalization
4. Eigenvectors and linear transformations
5. (OPTIONAL): Iterative estimates for eigenvalues

F. (OPTIONAL): Time permitting, one could choose to explore inner products,
length and orthogonality, orthogonal sets, projections and the Gram-Schmidt
process.

WI. Recommended Text

A. Lay, David C.: Linear Algebra and its Applications, 2nd Edition, Addison-
Wesley, 1997.

WII. Date

Prepared by Alain D'Amour, October 2001.
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