
MATH 441 - Matrix Algebra

Instructor: Alberto Bressan Spring 2021

Office Hours: each week, Monday and Thursday 3:00–4:00 pm, on my personal Zoom room:

https://psu.zoom.us/j/4459978263

Also by appointment: send me an e-mail at axb62@psu.edu

Topics covered in the course:

1. Linear systems of equations. Solution by Gaussian elimination and backward substi-
tution. Matrix notation. Reduced row form of a matrix.

2. Matrices. Addition and multiplication of matrices. The inverse and transpose of a matrix.
Special matrices. Elementary matrices. Inverse of a matrix. Matrix multiplication as a linear
map.

3. Vector spaces. Basic definitions. Subspaces. Linear independence, basis and dimension.

4. Inner product spaces. Orthogonal vectors and subspaces. Orthogonal projections.
Least squares approximation. The Gram-Schmidt algorithm. Orthogonal matrices.

5. Determinants. Definition, properties of the determinant. Formulas fo the determinant,
applications.

6. The eigenvalue problem. Eigenvalues and eigenvectors. Similarity and diagonalisation.
Powers of a matrix. Applications.

7. Special matrices. Symmetric matrices, diagonalization by an orthogonal matrix. Positive
definite matrices, quadratic forms. Tests for positive definiteness. Singular value decomposi-
tion. Applications.

Recommended Textbook: Thomas Shores, Applied Linear Algebra and Matrix Analysis,
Second Edition, Springer, 2018.

All the material you will need to know for this course is collected in the Review Notes on
Matrix Algebra, posted on my web page: http://www.personal.psu.edu/axb62/Teach.html

This course will be delivered asynchronously. Lectures will be posted on CANVAS, on Mon.,
Wed., Fri., each week of the semester.

Homework assignments will also be posted on Monday each week. They will be due on Monday
the following week. In order to be graded, your answers should be scanned, and uploaded on
CANVAS.
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The midterm exams will be held on

• Wednesday, Feb. 24, 2021,

• Wednesday, March 31, 2021.

The final exam will be held sometime during the week of May 3–7, 2021 (precise date yet to
be scheduled).

Grading policy. The final grade will be determined on the following basis:

Homework: 40%

Two midterm exams: 15+15 = 30%

Final exam: 30%

There will be no “extra credit” work for this course.

Academic Integrity Policy

All Penn State and Eberly College of Science policies regarding ethics and academic integrity
apply to this course. For details, see

https://undergrad.psu.edu/aappm/G-9-academic-integrity.html

Academic integrity is the pursuit of scholarly activity in an open, honest and responsible
manner. Academic integrity is a basic guiding principle for all academic activity at The
Pennsylvania State University, and all members of the University community are expected
to act in accordance with this principle. Consistent with this expectation, the University’s
Code of Conduct states that all students should act with personal integrity, respect other
students’ dignity, rights and property, and help create and maintain an environment in which
all can succeed through the fruits of their efforts. Academic integrity includes a commitment
not to engage in or tolerate acts of falsification, misrepresentation or deception. Such acts
of dishonesty violate the fundamental ethical principles of the University community and
compromise the worth of work completed by others.

From Policies and Rules, Student Guide to the University Policy 49-20: Academic dishonesty
includes, but is not limited to, cheating, plagiarizing, facilitating acts of academic dishonesty
by others, having unauthorized possession of examinations, submitting work of another person
or work previously used without informing the instructor, or tampering with academic work
of other students.

Based on the University’s Faculty Senate Policy 49-20, a range of academic sanctions may be
taken against a student who engages in academic dishonesty. Please see the Eberly College of
Science Academic Integrity homepage for additional information and procedures.
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