
MATH 141: Linear Analysis I Syllabus Fall 2015

Course Goals: In this course we study a branch of mathematics, called linear algebra, and some of its appli-
cations. Linear algebra mainly studies properties of matrices, and how to use them to solve linear systems of
equations and to study linear transformations between vector spaces. It has numerous applications in physical
and computer sciences, engineering, biology, economy, and social sciences.

Learning objectives: Upon successful completion of the course, students should understand

• how to analyze and solve a linear system of equations;

• important characteristics of matrices, such as its four fundamental subspaces, rank, determinant, eigenval-
ues and eigenvectors, different factorizations, etc.;

• how to use characteristics of a matrix to solve a linear system of equations or to study properties of a linear
transformation;

• important concepts of vector spaces such as independence, basis, dimensions, orthogonality, etc.;

• properties of special categories of matrices such as symmetric, positive definite, etc.;

• some applications of linear algebra in other branches of sciences, engineering, and economics.

Learning outcomes: Upon successful completion of the course, students should be able to

1. determine the existence and uniqueness of the solution of a linear system A~x = ~b and find all solutions
by choosing an effective method such as Gaussian elimination, inverting A, a suitable factorization or
diagonalization of A, etc.;

2. find the dimension and basis of a give vector space;

3. write down the matrix representing a linear transformation (such as projection, rotation, dilation, etc.)
under a given basis, and determine how the matrix changes if the basis is changed;

4. test for independence of vectors;

5. find the Gram-Schmidt orthogonalization of a matrix;

6. determine the rank, determinant, eigenvalues and eigenvectors, diagonalization, and different factoriza-
tions of a matrix;

7. identify special properties of a matrix, such symmetric or Hermitian, positive definite, etc, and use this
information to facilitate the calculation of matrix characteristics;

8. calculate the exponential of a matrix and use it to solve a linear system of ODEs with constant coefficients.

Instructor: Lei, Yue (office: S&E1 306, e-mail: ylei2@ucmerced.edu, phone: 209-228-4875)
Lectures: Lectures concentrate on discussing and understanding new concepts and essential aspects of the the-
ory. This semester, I will incorporate a pedagogical approach called ”Inquiry-Based Learning” into our course,
which means that lectures will no longer be only a monologue by the instructor. Instead, please expect to solve
problems, ask and answer questions, and sometimes give presentations in lectures. Lecture attendance and ac-
tive participation count toward 10% of total course grade. Lecture time: MWF 11:30 – 12:20 pm in COB 110.
Office hours: MW 2:00 – 3:00 pm. I am on campus in general on Mondays, Wednesdays, and Fridays. Please
feel welcome to stop by my office anytime. If you want to make sure I am there, please call or email ahead to
make an appointment.
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Teaching Assistants: Mario Banuelos (mbanuelos4@ucmerced.edu)
Discussion sections: Discussion sections will complement lectures by reviewing concepts introduced in lectures
and developing skills to solve concrete problems. Discussion sections at the end of the semester will include a
course project and its presentation.
Discussion times: W 12:30 – 1:20 pm in COB 282; W 10:30 – 11:20 am in COB 127
Office hours: W 4-5pm, R 9:30-11am.

Textbook: Linear Algebra and Its Applications, Fourth Edition, Gilbert Strang. We will cover most of the materials
from chapters 1–6 and, if time permits, some selected topics from chapters 7 and 8.

Course webpage: The Math 141 website is part of the CatCourses course management system. It is available
automatically to all students enrolled in this class. All important course materials will be posted on this website,
and course related announcements will be made through the email list maintained by the site as well.

Homework: Weekly homework assignment is posted on the CatCourse website a week in advance and is usually
due before lectures on Fridays. Late homework will NOT be accepted. To accommodate emergency situations,
grade from one homework assignment will be dropped.

You are encouraged to work in groups on homework. However, you must be the sole author of all work turned
in unless specified otherwise by the assignment. You must identify explicitly all individuals with whom you
worked. You must also list explicitly any outside sources employed, including websites.

Exams: There will be two midterms exams and a comprehensive final. The midterm exams will be given during
lectures on Friday, Oct. 2, 2015, and Friday, Nov. 13, 2015. These will be fifty–minutes in–lecture exams. There
will be a three–hour final exam on Friday, Dec. 18, 2015, 8:00 -11:00 am.

No calculator, notes, or crib sheets are allowed during the exams, unless announced otherwise ahead of the exam.
There will be no make-up exams or early exams! If you become too sick to take an exam, or have an emergency,
please bring a note to me verifying your circumstances. Your course grade will be determined by the rest of your
course work.

Grade determination: Your letter grade for the course will be based on lecture participation 10%, discussion
section participation 10%, homework assignments (20%, lowest one grade dropped), two midterm exams (20%
each), and a cumulative final exam (20%).

Portable electronic devices: All portable electronic devices (e.g., cell phones & blackberry, iphone, pagers, and
etc.) must be turned off and put away during exams and quizzes. They may be used in lectures and discussion
sections for course-related activities, but not during quizzes or exams unless explicitly announced otherwise.

Dropping the course: You may drop this course without paying a fee and without further approval before 4:00
pm, Sep. 16, 2015. Dropping the course after this time, but before 5:00 pm, Nov. 4, 2015, requires signed approval
of the instructor and the Dean of the School of Natural Sciences. Students may not drop after Nov. 5, 2015, at
5:00 pm. Please see the UC Merced General Catalog for more details.

Extra help: You are encouraged to get help whenever you need it. The instructor and TAs all have office hours
and you are welcome to go to ANY of them. Other helpful items are posted on the CatCourses page. You are
welcome to send questions to your instructor or TA using Discussions on CatCourses at any time.

The author of the textbook, Professor Strang, teaches a similar course at MIT, 18.06. It has a website with a lot of
useful information

http://web.mit.edu/18.06

It is also part of MIT’s Open Course Ware site
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http://ocw.mit.edu

You may find videos of complete lectures, interactive Java demos, and even homework and exams with solu-
tions.

Green books: Each student is required to purchase three green or blue books and give them to their discussion
section leader by the second discussion section. These will be distributed for the exams, so please do not write
anything (not even your name) on the front of the blue books. Green books are preferred because they are made
from recycled material.

Special accommodations: If you qualify for accommodations because of a disability, please submit a letter from
Disability Services to the instructor in a timely manner so that your needs may be addressed. Student Affairs
determines accommodations based on documented disabilities.

The instructor will make every effort to accommodate all students who, because of religious obligations, have
conflicts with scheduled exams, assignments, or required attendance. Please speak with the instructor during
the first week of class regarding any potential academic adjustments or accommodations that may arise due to
religious beliefs during this term.
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