Math 211
Algebraic Methods
Syllabus — Fall/Winter 2021 /22

Instructor: Dr. Ernst Kani
Email: kani@Qqueensu.ca
Office hours: 1 hour after each class

Course Description: This is an introduction to some basic methods used in algebra in order
solve various types of algebraic equations. The topics are as follows:

e Integers: Greatest common divisor, Euclidean Algorithm, prime factorization, Lin-
ear Diophantine equations (ch. 1). Modular arithmetic, Chinese Remainder Theorem,
Fermat’s Theorem, Public Key Cryptography (ch. 2)

e Polynomials: Review of complex numbers. Greatest common divisor, Euclidean
Algorithm, unique factorization for polynomials. Roots of polynomials, how to solve
polynomial equations (ch. 3)

e Approximation: Data fitting: Lagrange interpolation polynomial, Least-Square
method, Gram-Schmidt orthogonalization method. The geometry of R (ch. 4)

e Matrices: Matrix polynomials, discrete linear systems, difference equations, Markov
chains (ch. 5). Diagonalization of matrices, eigenvalues (ch. 5). Applications of the
Jordan canonical form (chs. 5-7). Powers of matrices, stochastic matrices, Perron’s
Theorem (ch. 7)

Prerequisites: A course in Linear Algebra (e.g. Math 110, 111 or 112). Some knowledge of
Calculus is also required.

Learning Outcomes: After completing Math 211, the students should be able to:

1. Solve various types of equations: Linear Diophantine equations, linear modular equa-
tions, polynomial equations (of small degree), discrete linear system equations, difference
equations, etc.

2. Choose the most appropriate method for solving a specific problem from among several
different viable techniques.

3. Be able to use the MAPLE software package to compute and solve similar (but more
complicated) problems like those discussed in class.

Course Materials: 1) Course Reader: E. Kani, N. Pullman, N. Rice, Algebraic Methods.
(Available from the Campus Bookstore.)
2) PC Software: MAPLE - available for free from the Queen’s Software Centre website.



Assignments: There will be weekly assignments which are due each Friday (with some ex-
ceptions).

Tests: There will be 2 midterm tests, one in October and one in February or March. These
will be written during class time.

Exams: There will be a midyear exam in December and a final exam in April. These will be
scheduled by the exam office.

Marking scheme:
Weekly homework 15%
October Midterm Test 7.5%
December Midyear Exam — 30%
March Midterm Test 7.5%
Final Exam 40%

Course Delivery: Three 50 minute lectures on Tuesdays, Wednesdays and Fridays.

Course Web-page: All the information, assignments and news for the course can be found
on the course web site:

mast.queensu.ca/ “math211

Academic Integrity: Queens students, faculty, administrators and staff all have responsibil-
ities for upholding the fundamental values of academic integrity; honesty, trust, fairness,
respect, responsibility and courage. These values are central to the building, nurturing
and sustaining of an academic community in which all members of the community will
thrive. Adherence to the values expressed through academic integrity forms a foundation
for the "freedom of inquiry and exchange of ideas” essential to the intellectual life of the
University (see the Senate Report on Principles and Priorities).

Students are responsible for familiarizing themselves with the regulations concerning
academic integrity and for ensuring that their assignments and their behaviour conform
to the principles of academic integrity. Information on academic integrity is available in
the Arts and Science Calendar (see Academic Regulation 1), on the Arts and Science
website, and from the instructor of this course. Departures from academic integrity
include plagiarism, use of unauthorized materials, facilitation, forgery and falsification,
and are antithetical to the development of an academic community at Queen’s. Given
the seriousness of these matters, actions which contravene the regulation on academic
integrity carry sanctions that can range from a warning or the loss of grades on an
assignment to the failure of a course to a requirement to withdraw from the university.

Calculator Policy: As noted in Academic Regulation 9.2, Calculators acceptable for use
during quizzes, tests and examinations are intended to support the basic calculating
functions required by most Arts and Science courses. For this purpose, the use of the
Casio 991 series calculator is permitted and is the only approved calculator for Arts and
Science students.



Copyright of Course Material: Course materials created by the course instructor, includ-
ing all slides, presentations, handouts, tests, exams, and other similar course materials,
are the intellectual property of the instructor. It is a departure from academic integrity
to distribute, publicly post, sell or otherwise disseminate an instructors course materials
or to provide an instructors course materials to anyone else for distribution, posting,
sale or other means of dissemination, without the instructors express consent. A student
who engages in such conduct may be subject to penalty for a departure from academic
integrity and may also face adverse legal consequences for infringement of intellectual
property rights.

Accommodations for Disabilities: Queen’s University is committed to achieving full ac-
cessibility for people with disabilities. Part of this commitment includes arranging aca-
demic accommodations for students with disabilities to ensure they have an equitable
opportunity to participate in all of their academic activities. The Senate Policy for Ac-
commodations for Students with Disabilities was approved at Senate in November 2016.
If you are a student with a disability and think you may need academic accommoda-
tions, you are strongly encouraged to contact the Queen’s Student Accessibility Services
(QSAS) and register as early as possible. For more information, including important
deadlines, please visit the QSAS website.

Please also notify me early in the semester so I can schedule for special arrangements.



