Complex Variables I - Spring 2026

1 Course Basics

Course Title: Complex Variables I
Course Number: MATH 677
CRN: 46557

Section: 1

Credit hours: 3

2 Instructor Information

Professor Ahmed Mohammed
Department of Mathematical Sciences
Ball State University, Muncie, IN

3 Course Information

e Prerequisites
MATH 470 or MATH 471 or MATH 570 or MATH 571.

e Course Description

Complex number systems, differentiation and integration, functions (analytic, entire, mero-
morphic) of one complex variable, singularities, complex integration, Cauchy’s theorem,
Cauchy’s integral formula, power series, Laurent series, calculus of residues.

e Course Objectives

This course will introduce the student to research oriented mathematics in the area of com-
plex analysis. The introduction will lead the student through the study of the concepts of

complex analysis allowing an avenue to discuss advanced notions of the subject.

e Course Content

Material should include, but is not limited to, the following list of topics

e COMPLEX NUMBER SYSTEM: Basic definitions and properties; topology of the complex plane;
connectedness, domains. Riemann sphere, stereographic projection.

e DIFFERENTIABILITY: Basic definitions and properties; Cauchy-Riemann equations, analytic
functions.

e ELEMENTARY FUNCTIONS: Fundamental algebraic, analytic, and geometric properties. Basic
conformal mappings.

e CONTOUR INTEGRATION: Basic definitions and properties; the local Cauchy theory, the
Cauchy integral theorem and integral formula for a disk; integrals of Cauchy type; conse-
quences.



e SEQUENCES AND SERIES: Uniform convergence; power series, radius of convergence; Taylor
series.

e THE LOCAL THEORY: Zeros, the identity theorem, Liouville’s theorem, etc. Maximum mod-
ulus theorem, Schwarz’s Lemma.

e LAURENT SERIES: Classification of isolated singular points; Riemann’s theorem, the Casorati-
Weierstrass theorem.

e RESIDUE THEORY: The residue theorem, evaluation of certain improper real integrals; argu-
ment principle, Rouche’s theorem, the local mapping theorem.

e THE GLOBAL THEORY: Winding number, general Cauchy theorem and integral formula;
simply connected domains.

e Uniform convergence on compacta: Ascoli-Arzela theorem, normal families, theorems of Mon-
tel and Hurwitz, the Riemann mapping theorem.

e HARMONIC FUNCTIONS: Definition and basic properties; Laplace’s equation; analytic com-
pletion on a simply connected region; the Dirichlet problem for the disk; Poisson integral
formula.

4 Course Materials

e Textbook: Function Theory of One Complex Variable, by Robert E. Greene and
Steven G. Krantz , 3" edition
e Access to a scanner (there are some freely available on campus) or smartphone scanner

app to make pdfs.

5 Course Assignments and Assessments

Each student’s final letter grade will be determined by their total score out of 400 points,

distributed as follows:

e Homework Assignments: 10 assignments, 15 points each (150 points total)
e Midterm Exam: 100 points

e Final Exam: A comprehensive examination worth 150 points

Letter grades will be assigned based on the total number of points earned out of 400, in

accordance with the score distribution shown in the table below.

’ Grade \ A \ A~ B* B B~ C* ‘
[ 240-259 220-239 | 200-219 180-199 160-179 | 0-159
| Grade | C | C | DT | D | D~ | F |




6 University Policies and Statements

e University Statement

We are committed to ensuring that all members of the community are welcome, through
valuing the various experiences and worldviews represented at Ball State and among those
we serve. We promote a culture of respect and civil discourse. If you need course adap-
tations or accommodations because of a disability, please contact the instructor of record
as soon as possible. Ball State’s Disability Services Office coordinates services for students
with disabilities; documentation of a disability needs to be on file in that office before any
accommodations can be provided. Disability Services can be contacted at 765-285-5293 or
dsd@bsu.edu.
e Attendance

Attendance is expected from all students. Class attendance will be recorded regularly
using the aPlus+Attendance platform on Canvas. Missing more than eight classes may
result in a final grade no higher than a C-. It is the student’s responsibility to catch up on
missed material on their own. More details on BSU Attendance Policies can be found here.

The following is from the BSU Attendance Policy: “Students should consider the amount
of absences allowed in each class and use them judiciously. ..... Faculty members are not
required to accept absences after their allotted amount—even in the case of illness.”
e University Grade Appeal Policy

If you believe you received a final course grade that does not reflect your performance
due to fairness or a procedural issue, you have the right to file an appeal within 5 school days
after final grades are posted by the Office of the Registrar. Review the University Grade
Appeal Policy and Process.
e Student Academic Ethics Policy

Honesty, trust, and personal responsibility are fundamental attributes of the university
community. Academic dishonesty and other forms of academic misconduct threaten the
foundation of an institution dedicated to the pursuit of knowledge and will not be tolerated.
To maintain its credibility and reputation, and to equitably assign evaluations of scholastic
and creative performance, Ball State University is committed to maintaining a climate that
upholds and values the highest standards of academic integrity. To learn about BSU’s
academic integrity expectations and students’ rights, please read the University Student
Academic Ethics Policy.

Academic integrity violations include giving or receiving an unfair academic advantage
(cheating), presenting someone else’s ideas or work as your own (plagiarism), and falsifying

academic records. Unless otherwise indicated, you must work independently by yourself.


https://www.bsu.edu/about/administrativeoffices/vice-provost/student-services/attendance-policies
https://www.bsu.edu/about/administrativeoffices/vice-provost/student-services/grade-appeals
https://www.bsu.edu/about/administrativeoffices/vice-provost/student-services/grade-appeals
https://www.bsu.edu/about/administrativeoffices/vice-provost/student-services/academic-integrity
https://www.bsu.edu/about/administrativeoffices/vice-provost/student-services/academic-integrity

Check with me if you are unsure whether something constitutes academic dishonesty. FEx-

amples of academic integrity violations include but are not limited to:

e Using resources not authorized by the faculty member (including devices, Al tools,
hidden notes, and open books)

e Using commercial study websites to find answers to graded assignments (Chegg, Course
Hero, StudyPool, OneClass, etc.).

e Without the instructor’s written permission, giving away, buying, or selling graded as-
signments class notes, exams, study guides, or other course materials to other students
or to third-party vendors (Course Hero, Chegg, 24HourAnswers, etc.).

e Working with another person on any assignment other than authorized group projects.

e Sharing or allowing others to access your files, whether done with permission or not.

e Reusing your own work from another semester, course, or section.

e Sharing answers with others during exams (passing notes, texting, whispering, gestur-
ing)

e Discussing exam questions and answers with students who have not taken the exam.

e Soliciting others to complete work for you.

7 Student Support Services

e Special Needs

If you need course adaptations or accommodations because of a disability, please contact
the instructor of record as soon as possible. Ball State’s Disability Services office coordinates
services for students with disabilities; documentation of a disability needs to be on file in
that office before any accommodations can be provided. Disability Services can be contacted
at 765-285-5293 or dsd@bsu.edu.
e The Learning Center

Testing accommodations for students with disabilities are available to students who have
received appropriate documentation from Disability Services. Tests may be administered in

the Learning Center.



e The Counseling Center

The Ball State University Counseling Center offers free and confidential services to all
students. The Counseling Center is located in Lucina Hall, Room 320. To schedule an
appointment, you can contact us at 765-285-1736. Ball State also offers a 24/7 Crisis Line,
which can be reached at 765-285-HOPE (4673). The Crisis Line is a mental health resource
for those who are struggling with any mental health concerns, including thoughts of self-harm

and/or suicide. Please visit here for more information.

8 Course Schedule

To support a learning experience that is responsive to the needs, interests, and pace of
our class, the course schedule may shift over the semester. 1 encourage you to check Canvas
regularly for updates and contact me if you have any questions. Here are some important

dates to remember.

e Important Dates:

® 01/19/2026 ...ocovveiieiiiiiiiieiicec e Martin Luther King Jr Day (no class)
© 02/27 /2025 ..ot Midterm test
e 03/02/2026 - 03/06/2026 .....eoovviiiriariaiiiiieiieeeeeeeeee Spring break (no classes)
® 03/19/2026 ..oooviiiiiiiiiiiiiee e Web Course Withdrawal period ends!
© 04/27 /2026 ...t Last day of classes
® 04/30/2026 ...ccovuviiiiiiiiiiiieiiiee Final examination (9:45 am - 11:45 am)

9 Course Expectations and Policies

e Course Participation Expectations

e [t is recommended that you log into your Canvas course 3 to 4 times a week and check
your official Ball State email account daily to view announcements and prepare for
class.

e Please complete all homework assignments by the stated due dates. I'm happy to help
with any problems you're struggling with—just be sure to give them your best effort
first.

e Please arrive on time for class. If you need to leave during the lecture, do so only in
the case of an emergency.

e Keep cell phones turned off during class. Laptops or phones may be used only with

the instructor’s permission and for class-related purposes.

!Course withdrawal is through 4 pm Thursday, March 19. During this time, students can elect to receive
a W for the course by using Self Service Banner to withdraw. Instructor permission is not required. See here
for details.


https://linktr.ee/bsucc
https://www.bsu.edu/about/administrativeoffices/registrar/registration-activities/withdraw-from-classes

Stay focused on the lesson. Activities unrelated to the material being taught should

be saved for outside of class time.

e Feedback Policy

I will respond to email from your official Ball State email address within 24 hours
during week days (Monday-Friday) and within 48 hours on the weekend.

Your assignments and tests will be graded within five school days of submission.
Contact me directly if you have questions or concerns about your performance in class.

e Assignment Submission Policy

All course-related information, including this syllabus, will be posted on the Canvas
website. To track your progress, simply check your scores using the “Grades” tab
located on the left-hand side of the course menu in Canvas.

Homework assignments will be distributed and collected exclusively through Canvas.
Email submissions will not be accepted under any circumstances.

You are welcome to discuss homework with classmates, but all submitted solutions must
be written independently. Copying from others, books, or online sources constitutes a
serious violation of academic integrity.

Your midterm test will be available on Canvas. The test will require the use of Lock-
Down Browser and Respondus Monitor. It is your responsibility to familiarize yourself
with how these tools work.

Please scan your homework and test submissions and upload them as PDF files to Can-
vas. Submissions in other file formats will not be accepted. Scanners are freely available
on campus, and there are also free smartphone apps that will allow you to create PDF's
out of your test using your camera. Please submit a single PDF file on Canvas for each

homework or test submission. Do not directly upload smartphone photos. Ensure that

your work is clear and legible.
The final exam will be administered in class during the scheduled time.

e Late Assignment Policy

All assignments are due by 11:59 pm EST/EDT time on the due dates indicated.
Assignments submitted after the due date will incur a 20% penalty for each day they
are late. No homework will be accepted three days after the due date.

Internet connectivity and technical issues may occur and impede you from turning in
work on time. Turn in work early and often, and set up a back-up plan, such as visiting
a local library or borrowing a peer’s computer.

Canvas will not accept assignments for grading after 11:59 pm EST/EDT on the due
date.



e No assignments submitted via email will be accepted.
e Make-up midterm test is generally not offered. If you miss the test due to a valid,

documented medical reason, a make-up may be granted at the instructor’s discretion.

10 Additional Information

e Freedom of Expression

In this course, we are committed to fostering a learning environment that values intellec-
tual diversity, encourages free expression, and promotes open inquiry. As members of the Ball
State Community, we treat each person in the Ball State community with civility, courtesy,
compassion, and dignity and respect and learn from differences in people, ideas, and opinions.

Please review Ball State University’s Statement on Freedom of Expression, the resources on

Ball State’s Freedom of Expression webpage, and Ball State’s Beneficence Pledge.

11 Subject to Change Statement

This syllabus may be subject to modifications during the semester. In such cases, an

updated version will be provided.


https://www.bsu.edu/about/freedom-of-expression/freedom-of-expression-statement
https://www.bsu.edu/about/freedom-of-expression/faculty-toolkit
https://www.bsu.edu/about/beneficence

