MATH 226 Linear Algebra and Applications
Disclaimer: This syllabus is intended to give the student guidance in what may be covered in the
course and will be followed as closely as possible. However, the professor reserves the right to
modify, supplement and make changes as needs arise.
Course Information
Semester
Credit
Teaching Hours
Time
Professor
Email

: July 6, 2020 - August 7, 2020
:4
: 50 Hours
: 2 hours/day, Mon-Fri
: Lun Yang
: luny1985@gmail.com

Required Text:
Strang, Gilbert. Introduction to Linear Algebra. Wellesley-Cambridge Press, 2009. ISBN:
9780980232714.
Description Catalog
Linear algebra is the study of linear systems of equations, vector spaces, and linear
transformations. Solving systems of linear equations is a basic tool of many mathematical
procedures used for solving problems in science and engineering. In this class we will
concentrate on the mathematical theory and methods of linear algebra. The student will become
confident in solving linear equations, performing matrix algebra, calculating determinants, and
finding eigenvalues and eigenvectors. On the theoretical side, the student will come to
understand a matrix as a linear transformation relative to a basis of a vector space.
This course requires basic acquaintance with vectors and matrices, linear equations,
eigenvalues, and determinants and studies these topics in more depth, in particular with
regard to applications. Topics include Gram-Schmidt orthogonalization, eigenvalues and
diagonalization, QR decomposition, and singular value decomposition. Prerequisite for this
course is one semester of college calculus, however the mathematical maturity obtained
from two semesters of calculus would serve you well and is recommended.
Topics to be covered include: systems of linear equations, matrices, determinants, vectors and
vector spaces, inner product spaces, linear transformations, eigenvalues and eigenvectors.
Applications and the history of linear algebra will also be discussed.
Course Hours
The course has 25 sessions in total. Each class session is 120 minutes in length. The course
meets from Monday to Friday. Federal regulations dictate that students be required to engage in
two hours of work outside of class for each credit hour. So, a summer school student is expected
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to spend 4 hours per day outside the regular classroom reviewing notes, working homework
problems and preparing for exams.
Calculators and Cell phones: No calculators may be used on tests. Cell phones must be turned
off and put away during tests.
Homework: There will be regular homework assignments. Students are encouraged to work
together on the homework problems, but the homework will not be graded. However, it is very
important to do all the homework.
Attendance and in-class work: Students are expected to be in class every day for the full class
period. Material will be covered very quickly; it will be difficult to catch up, should one fall
behind. We will spend some time in class working on problems. Some of this work may be
presented or turned in.
Course Content
1. Solving Ax = b for square systems by elimination (pivots, multipliers, back substitution,
invertibility of A, factorization into A = LU)
2. Complete solution to Ax = b (column space containing b, rank of A, nullspace of A and
special solutions to Ax = 0 from row reduced R)
3. Basis and dimension (bases for the four fundamental subspaces)
4. Least squares solutions (closest line by understanding projections)
5. Orthogonalization by Gram-Schmidt (factorization into A = QR)
6. Properties of determinants (leading to the cofactor formula and the sum over all n!
permutations, applications to inv(A) and volume)
7. Eigenvalues and eigenvectors (diagonalizing A, computing powers A^k and matrix
exponentials to solve difference and differential equations)
8. Symmetric matrices and positive definite matrices (real eigenvalues and orthogonal
eigenvectors, tests for x'Ax > 0, applications)
9. Linear transformations and change of basis (connected to the Singular Value
Decomposition - orthonormal bases that diagonalize A)
10. Linear algebra in engineering applications (graphs and networks, Markov matrices,
Fourier matrix, Fast Fourier Transform, linear programming
Grading Criteria
Your grade is based on homework, quizzes, three exams, and class participation.
Exam 1
15%
HomeWorks
45%
Exam 2
15%
Professionalism & Participation
10%
Exam 3
15%
Total
100%
Exams:
There will be three exams. As the dates for the three exams are specified in the syllabus, it is
expected that all students will be at exams AS SCHEDULED. If a student fails to take the exam
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at the scheduled time, the student will receive a score of zero on that exam. Make-up exams will
only be given under extreme circumstances and only if previously arranged with me. All
illnesses must be documented. No make-up is permitted for reasons such as being late for the
class, leaving class early, forgetting the exam date/time, car broken, traffic jams, work/travel
related excuses, and conflicts with other classes/exams. If you know that you will not be able to
take an exam at the time scheduled on this syllabus, please drop the course. The only materials
that may be brought into a test are pencils, pens, an eraser, and a basic calculator. No books, cell
phones, computers, translators, or programmable calculators will be permitted. If you do not
bring an approved calculator to the test, you will end up having to do all calculations by hand. I
will not supply students with calculators, and calculators cannot be shared under any
circumstances. Students will not be permitted to leave the classroom for any reasons once a test
has begun. Please plan accordingly.
Quizzes:
There will be three quizzes throughout the semester. The dates for each quiz have been specified
on the last page of the syllabus and the quiz will be given via Connect. Makeup quizzes WILL
NOT be given.
Professionalism and Class Participation:
Professionalism and class participation grades are based on the contributions, both positive and
negative, that you make to the class.
I take attendance periodically. Excellent attendance is necessary, but not sufficient, to guarantee
a high participation grade. Your questions, answers, comments, and insights over the course will
contribute to this score. My expectation is that you will have read the assigned material prior to
the class for which it is assigned. Thorough preparation will enable you to answer questions and
join in class discussions.
Negative contributions to the class will have an adverse effect on your participation grade. Any
behaviors that disrupt the learning environment will be considered negative contributions. These
behaviors include (but are not limited to): chatting in class, eating in class, using cell phone in
class, not turning off your cell phone before class, being late for class, poor attendance, leaving
class early, moving around the classroom, sleeping in class, surfing the internet, talking to other
students while someone else (either the professor or your fellow student) is speaking, and other
unprofessional conduct.
Use of electronic equipment for any purposes other than the current topic of class discussion is
extremely disruptive to your fellow students and to me. It also diverts your attention from class.
There are only two permitted uses of electronic equipment in this class. First, laptop or tablet
computers may be used to take notes, to read an e-textbook, to search for course-related data, and
to do in-class exercises. They may not be used for any purpose unrelated to this course. Second,
cellular phones and pagers may be left in silent mode if you inform me that it is imperative that
you be reached during class. They may not be used to send text messages, to surf the internet, or
to play games at any time. You will not be allowed to use a cell phone as a calculator. You will
not be allowed to make recordings or take pictures in class without my permission. Any
unpermitted uses of electronic equipment will be regarded as a negative contribution.
Academic Integrity:
It is expected that all students will uphold the academic integrity. All work submitted for this
course should be completed only by the student being evaluated unless otherwise indicated in the
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assignment (e.g., group assignment). Students caught cheating or plagiarizing will, at my
discretion, fail either the assignment/exam in question or the course, and the incident will be
reported to the Dean’s office for University Sanctions.
Course Expectations
Grading Scale:
A 94% of total points
A- 90-93.99% of total points
B+ 87-89.99% of total points
B 84-86.99% of total points
B- 80-83.99% of total points
C+ 77-79.99% of total points
C 74-76.99% of total points
C- 70-73.99% of total points
D+ 67-69.99% of total points
D 64-66.99% of total points
D- 60-63.99% of total points
F <60% of total points
Pass/Fail: need 60% or higher to pass.
Any student not fulfilling his/her academic obligations for this course will receive a failing grade
for the semester. Incompletes will only be granted under the most extreme of circumstances and
only if agreed upon by the instructor before the completion of the semester. Any issues regarding
such a situation will be referred to the Dean's office.
Workload Expectations
For our accreditation, it is essential that all Framingham State University credit courses follow
the Federal Definition of credit hour: for every one hour of classroom or direct faculty
instruction, a minimum of two hours of out-of-class student work is required. Since the summer
courses meet for two contact hours daily (10 contact hours of classroom time weekly), the
expectation is that students spend 20 hours per week doing out-of-class work. For the five week
4-credit hour course, this reflects 50 hours of classroom time and 100 hours of out-of-class time
since the credit hour is defined as 50 minutes.
FSU Notice of Non-Discrimination and Diversity
Framingham State University is committed to a policy of non-discrimination, equal opportunity,
diversity, and affirmative action. The University is dedicated to providing educational, working,
and living environments that value the diverse backgrounds of all people. Furthermore, the
Massachusetts Civil Rights Act ("MCRA," M.G.L. c. 12, §§11H, 11I, 11J) protects the rights of
all residents of and visitors to Massachusetts to be free from bias-motivated threats, intimidation,
and coercion that interfere with their civil rights. The MCRA protects the right to attend school,
live peacefully, and enjoy other basic rights.
U.S. Copyright Law
This course website may contain copyrighted materials that are used in compliance with the U.S.
Copyright Law. Under that law, materials may not be saved to your computer, revised, copied, or
distributed without permission. They are to be used in support of instructional activity as part of
this course only and shall be limited to the duration of the course, unless otherwise specified by
the instructor or owner of the material. You may only download or print materials at the
direction of your instructor who knows which materials are copyrighted and which are not.
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