
MATH 4315 – Graph Theory with Applications

Spring 2023

Course Information

Instructor: Krešimir Josić

kresimir.josic@gmail.com

PGH 624

Time and Location: TuTh 4:00 – 5:20 pm, CBB 214

Office Hours: Th 10 – 11, and by appointment. Can be online.

Course Website: http://www.math.uh.edu/~josic

Textbook: Networks, Crowds, and Markets: Reasoning About a

Highly Connected World by David Easley and Jon Kleinberg

https://www.cs.cornell.edu/home/kleinber/networks-book/

ISBN: 9780521195331

Supplementary Textbook: Graph Theory and Complex Networks by Maarten van Steen

https://www.distributed-systems.net/index.php/books/gtcn/

Prerequisites: MATH 3330 or 3336, and three additional hours at the

MATH 3000-4000 level. I will assume some understanding of

probability. Some assignments will require use of Matlab.

Important notes about technology

1. I will use Slack to answer any questions you may have about the course, and about
the homework. Therefore, it is essential to join the Slack team for this course. I have
Slack open during working hours, and either me or one of the TAs will respond within
a few hours, and at most a day (on the outside), in almost all cases.

2. Homework will need to be submitted via a direct Dropbox link. I will email a separate
link for each homework, as well as post it on Slack. Please note that this link will
expire when the homework is due, so don’t wait until the last minute. If you submit
multiple versions, I have asked the TAs to only grade the last version submitted and
disregard all others.

Course Description

This is a course about how to model the interconnectedness we see around us using the tools
of graph theory. We will study complex systems of interacting agents which occur in biology,
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physics, and the social sciences. We will ask: How should one describe the structure of social
networks? How do diseases and rumors spread along different types of networks, and how does
network structure affect the speed and reach of information, memes, and diseases? Using
network structure only, how can one determine which Web pages are the most important
ones? Course topics include basic structural features of networks, generative models of
networks, centrality, random graphs, clustering, and dynamical processes on networks.

Most assignments will have a computational component. These should be solved using
Matlab or Python.

A successful student will develop sound knowledge and appreciation of some of the tools,
concepts, and computations used in the study of networks.

Schedule and Attendance

Class begins at 4:00pm. I will be giving occasional quizzes. There is no makeup for the
quizzes, but I will drop two quiz grades at the end of the semester.

Grading Policy

Final grades are based on quizzes, homework and exam scores weighted as follows:

• Quiz: 5%

• Homework: 35%

• Midterm : 25%

• Final Exam: 35%

Grades will be assigned according to the usual scale: > 92.5 is an A, a total between 90
and 92.5 is an A-, a total between 87.5 and 90 is a B+, and so on.

If you stop coming to class, do not take quizzes, and do not drop the course so that your
name appears on the final class roll, you will receive a grade of F at the end of the semester.

Quizzes

I will give occasional quizzes in class. Buy some 3 by 5 index cards to answer these. Quizzes
can only be submitted in person.

Homework

Homework will be assigned approximately every 10 days, and should be submitted online
on the indicated due date via the link sent to you – see above. Late homework will not be
accepted; however, the lowest homework score will be dropped. Homework solutions should
be prepared independently and not copied from other sources. You are encouraged,
however, to discuss with others and consult other resources to improve your understanding.

You should prepare the homework you submit on your own! Moreover, prob-
lems have been designed to differ from those given during the previous semesters
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in several ways. You will receive a grade of 0 on your homework if there is evi-
dence that you have copied a homework from that submitted in past semesters.

Coursework

This is a senior level course. You should therefore expect to spend about 2–3 hours of time on
reading, and solving homework problems for every hour of class. Be sure that you schedules
sufficient time.

Exams

There will be one midterm exam and a final exam. The exams will be given in class:

• Midterm: Thursday, March 9

• Final Exam: Tuesday, May 9, 5–8pm

Illegible answers will be assumed to be incorrect and will receive no credit.

Make-up Policy and Questions about Grading

There will be no make-up exams offered in this course, except in the case of a documented
medical emergency. Make-ups will not be offered to accommodate personal travel
plans.

If you have questions about your grade on an assignment or on the homework, you have
two weeks from the time it has been returned to you to ask myself or one of the TAs about
it.

Additional Information

Academic Integrity: All UH academic integrity policies apply to this course. For a review
of these policies, visit:
http://www.uh.edu/provost/academic-affairs/policy-guidelines/honesty-policy/

Email Notifications: UH policy states that all required written notices shall be addressed
to the student via their UH email. Notices properly addressed and so sent shall be presumed
to have been received by the student. Thus, you are responsible for the content in emails
sent to your UH account, regardless if your external (non-UH) email provider filters or blocks
them. Emails lost to external providers shall not be used as a justification to claim faculty
are unresponsive, to appeal grades, etc.

I respond to most emails within 24 hours during the week, and on the next business day, if
received during the weekend. If I or the TA do not respond to your email within two working
days, please resend the email. If you again do not hear from me within one more working
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day, it is likely that your email is not coming through and you should come to office hours
or speak with me before or after class. It is your responsibility to ensure that I and your
TA are aware of issues you may have with the course; failure to effectively initiate timely
communication is not a valid basis for a grade grievance and cannot be used as such.

Learning Accommodations: Whenever possible, and in accordance with 504/ADA guide-
lines, we will attempt to provide reasonable academic accommodations to students who re-
quest and require them.

Counseling and Psychological Services: CAPS can help students who are having dif-
ficulties managing stress, adjusting to college, or feeling sad and hopeless. You can reach
CAPS (www.uh.edu/caps) by calling 713-743-5454 during and after business hours for rou-
tine appointments or if you or someone you know is in crisis. No appointment is necessary
for the Let’s Talk program, a drop-in consultation service at convenient locations and hours
around campus. http://www.uh.edu/caps/outreach/lets_talk.html

COVID-19 Information: Students are encouraged to visit the Universitys COVID-19 web-
site at https://www.uh.edu/covid-19/index for important information including diagnosis
and symptom protocols, testing, vaccine information, and post-exposure guidance. Please
check the website throughout the semester for updates. Consult the (select: Undergraduate
Excused Absence Policy or Graduate Excused Absence Policy) for information regarding ex-
cused absences due to medical reasons.

Reasonable Academic Adjustments/Auxiliary Aids: The University of Houston com-
plies with Section 504 of the Rehabilitation Act of 1973 and the Americans with Disabilities
Act of 1990, pertaining to the provision of reasonable academic adjustments/auxiliary aids
for disabled students. In accordance with Section 504 and ADA guidelines, UH strives to
provide reasonable academic adjustments/auxiliary aids to students who request and require
them. If you believe that you have a disability requiring an academic adjustments/auxiliary
aid, please contact the Justin Dart Jr. Student Accessibility Center (formerly the Justin
Dart, Jr. Center for Students with DisABILITIES).

Excused Absence Policy: Regular class attendance, participation, and engagement in
coursework are important contributors to student success. Absences may be excused as pro-
vided in the University of Houston Undergraduate Excused Absence Policy and Graduate
Excused Absence Policy for reasons including: medical illness of student or close relative,
death of a close family member, legal or government proceeding that a student is obligated
to attend, recognized professional and educational activities where the student is presenting,
and University-sponsored activity or athletic competition. Under these policies, students
with excused absences will be provided with an opportunity to make up any quiz, exam or
other work that contributes to the course grade or a satisfactory alternative. Please read
the full policy for details regarding reasons for excused absences, the approval process, and
extended absences. Additional policies address absences related to military service, religious
holy days, pregnancy and related conditions, and disability.

Recording of Class: Students may not record all or part of class, livestream all or part of
class, or make/distribute screen captures, without advanced written consent of the instruc-
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tor. If you have or think you may have a disability such that you need to record class-related
activities, please contact the Justin Dart, Jr. Student Accessibility Center. If you have an
accommodation to record class-related activities, those recordings may not be shared with
any other student, whether in this course or not, or with any other person or on any other
platform. Classes may be recorded by the instructor. Students may use instructors record-
ings for their own studying and notetaking. Instructors recordings are not authorized to be
shared with anyone without the prior written approval of the instructor. Failure to comply
with requirements regarding recordings will result in a disciplinary referral to the Dean of
Students Office and may result in disciplinary action.

Resources for Online Learning: The University of Houston is committed to student
success, and provides information to optimize the online learning experience through our
Power-On website. Please visit this website for a comprehensive set of resources, tools, and
tips including: obtaining access to the internet, AccessUH, Blackboard, and Canvas; using
your smartphone as a webcam; and downloading Microsoft Office 365 at no cost. For ques-
tions or assistance contact UHOnline@uh.edu.

UH Email: Please check and use your Cougarnet email for communications related to this
course. To access this email, login to your Microsoft 365 account with your Cougarnet cre-
dentials.

Honor Code Statement: By participating in this course you agree to adhere to the Uni-
versity of Houston Undergraduate Academic Honesty Policy. I will take academic honesty
very seriously and, in the cases of violations, penalties may include suspension or expulsion
from the University of Houston.
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