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Math 307 Linear Algebra: Course Introduction

— Fall 2016 —

Credit hours : 3
Course text : Text: Linear Algebra Done Right by S. Axler. 3rd Edition. Springer-Verlag. 2015.
Instructor : Dr. Ralph L. Wojtowicz
Office : 204C Stutzman-Slonaker
Email : rwojtowi@shepherd.edu
Office Hours : Mondays 1:00 – 4:00, Wednesdays 1:00 – 2:00 and Fridays 1:00 – 3:00 or by appointment

Prerequisites. (Math 154 or 254) and (Math 207 or 205)

Course Overview. In this course we will learn about linear transformations. A function f is a linear

transformation if it satisfies the following:

f(u+ v) = f(u) + f(v) and f(a u) = a f(u)

where u and v are vectors and a is a (real or complex) number. For this to make sense, we first have to define

what vectors are, how to add them and how to multiply them by numbers. Collections of vectors (together

with vector addition and scalar multiplication operations) are called vector spaces. Linear transformations

are the maps between vector spaces. A professor of mine once said something like the following:

Nobody cares about vector spaces. They care about linear transformations.

Linear transformations are interesting because (1) there are many important examples of them, (2) we know

how to solve linear equations and (3) often we can get information about solutions to nonlinear equations by

first solving linear approximations. Examples of linear transformations include differentiation, integration,

multiplication of a matrix by a vector, the Laplace and Fourier transforms, and rotations of coordinates. We

will meet many others. In addition, we will study concepts (invariant subspaces, eigenvalues), techniques

(diagonalization) and theorems (The Spectral Theorem) that we can use to understand the behavior of a

given linear transformation.

In calculus, we learned about derivatives (i.e., slopes and rates of change) and integrals (areas under curves

and accumulated rates of growth). One of the challenging facets of a linear algebra course is that the

material can be a bit more abstract than the material you have studied in previous courses. To gain

insights into and skill with this material, it is useful to read and write proofs, work through concrete

examples and to read and reread your text.

As time allows, we will gain experience with the R (www.r-project.org) environment for statistical com-

puting, the Python (www.python.org) programming language, and the numpy package (www.numpy.org)

which can be used for linear algebra calculations.

Grading Policy. Final grades will computed using the following components.

Exams (4) 16% each Quizzes 16% Final Exam 20%

Mid-term and semester grades will be calculated according to the following scale.

A = (90–100) B = (80–89) C = (70–79) D = (60–69) F = (below 60)

http://www.shepherd.edu
http://www.shepherd.edu
http://www.r-project.org
http://www.python.org
http://www.numpy.org


Assignments. On all written assignments you should show your work and write complete sentences to

explain and discuss your work. This will reinforce your understanding of the material and help me gauge it.

Exams and Quizzes. Exams and quizzes will be given on the dates listed in the course syllabus. They will

be taken without use of the text, notes or a calculator.

Homework. Your ongoing homework assignment is to carefully study your text. This includes reading the

exercises and writing out solutions to as many as you can. Many sentences in the text are also exercises for

which you should work out solutions. Sometimes the exercise is explicit such as the following from page 24:

“You should verify that the list (v) of length 1 is linearly independent if and only if v 6= 0.” In other cases,

it is implicit such as the following from page 77: “The equation T u = λu is equivalent to (T − λI)u = 0,

so λ is an eigenvalue of T if and only if T − λI is not injective.” Writing out the solutions reinforces the

abstract concepts that we will meet.

Final Exam. The final exam will be held at the officially-scheduled time in our usual classroom. For the

final exams schedule, see www.shepherd.edu/register/finals schedule.html.

Attendance. You are responsible for the material discussed or distributed in class. Cell phones should be turned
off in class. Please be on time and respectful of other students while in class.

Late Work Policy. Late work will not be graded except in the case of an emergency or other exceptional event.
Written documentation such as a doctor’s note must be provided.

Students in Athletics. If you will miss an assignment, quiz or exam due to a school athletic event, it is your
responsibility to provide a letter signed by your coach at least one week ahead of time.

Academic Integrity. Student in this course are expected to abide by the Academic Integrity Procedures on page
154 of the Student Handbook — www.shepherd.edu/students/studenthandbook.pdf Academic dishonesty will not
be tolerated and is grounds for dismissal from and failure in this course.

Academic Support Center. You are encouraged to make use of the free services (including tutoring) available
through the Academic Support Center. See www.shepherd.edu/ascweb.

Disability Support Services. Disability Support Services at Shepherd University believes that every student
should succeed, and works closely with students to meet their needs. Students requesting any disability related
accommodation should contact the Disability Coordinator at 304-876-5453. This includes students with learning
disabilities needing classroom accommodations, students requesting specific housing accommodations for health-
related reasons, and all other disability accommodations. Accommodations need to be documented and provided
to instructors. Please see www.shepherd.edu/mcssweb/dss.

RAVE Alerts. Students are encouraged to sign up for RAVE alerts and check the Shepherd website in order to
be informed of campus closures. See www.shepherd.edu/university/rave.

LEAP Goals. Shepherd University has adopted goals from the American Association of Universities and Colleges
(AAC&U) Liberal Education and America’s Promise (LEAP) initiative with minor modifications. Goals 1 and 2
are relevant to this course. See www.aacu.org/leap.

Core Curriculum Competencies. This course addresses the following competencies: critical thinking, life-long
learning, creative thinking, quantitative literacy, and problem solving.

Learning Outcomes. Students in this course will:

• perform basic computational/arithmetic operations;

• perform basic algebraic and/or logical operations that involve levels of abstraction, including use of words,
tables, graphs, mathematical equations, etc. as appropriate;

• demonstrate basic problem-solving skills, applied and analytical skills;

• express abstract calculations and mathematical concepts as well as demonstrate skills at estimating and
approximating results;

• identify discipline-specific courses that include real-life application scenarios, or develop discipline-specific
courses, as needed, which include real-life application scenarios.

University Required Alert: You must attend your classes regularly and engage in the requirements for each
course; otherwise, your financial aid may be revoked either partially or in full. This would result in an amount due
by you to the University immediately. Please refer to www.shepherd.edu/faoweb/ for details.
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