
Penn State Math 597-1, Autumn 2021
A graduate-level survey of theoretical biology

Where and When: McAllister 106, MWF, 9:05 - 9:55
Teacher: Timothy Reluga, Associate Professor of Mathematics
Office: 424 McAllister, Phone: 814-865-3883, Email: treluga@math.psu.edu
Office hours: Wednesday 1 - 2 pm, walk-ins, and appointment arranged by email
Course Web page: http://personal.psu.edu/tcr2/597

Course Description

Biology is a beautiful field of study, but that beauty seems often lost today in the deluge of sequences,
complex experiments, and endless enumeration of facts. Yet, behind all of these data lie some of the most
impactful scientific theories of past century - theories that have so profoundly shaped human understanding
that it’s hard to imagine scientific thought before their emergence. In this course, we will use mathematical
modelling to survey modern biological theory, its historical roots, and the breadth of phenomena it seeks to
describe.
Prerequisites: Students are expected to be familiar with statistics, Cartesian geometry, calculus, matrices,
and differential equations. Graph theory, networks, partial differential equations, game theory, and stochastic
processes will be discussed, but no prior expertise will be needed. The mathematical content of the course
will consist of translating biological hypotheses into mathematical models, and then analyzing those models.

Textbook

Readings from the primary literature will be posted to this web page, as the course progresses.

Grading

Students will be expected to complete regular homework assignments and write a final project reviewing the
scientific literature on a theoretical biology topic of their own choice. Final projects will be presented in-class
during the last two weeks of the semester.

Learning goals

After this course, you will be conversant in the basic ideas and theoretical constructions of many subfields of
mathematical biology, including demography, epidemiology, ecology, evolution, cellular biology, physiology,
and neuroscience.

Homework

Reading and homework assignments will be posted weekly on the class web page and announced in class.

Academic integrity

All Penn State Policies regarding ethics and honorable behavior apply to this course. Students are responsible
for ensuring that their work is consistent with Penn State’s expectations about academic integrity.

Disability accommodations

In order to receive reasonable accommodations, you must contact the appropriate disability services office at
the campus where you are officially enrolled, participate in an intake interview, and provide documentation:
See documentation guidelines http://equity.psu.edu/sdr/guidelines. If the documentation supports
your request for reasonable accommodations, your campus disability services office will provide you with an
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accommodation letter. Please share this letter with your instructors and discuss the accommodations with
them as early as possible. You must follow this process for every semester that you request accommodations.
For further information, please visit Student Disability Resources website http://equity.psu.edu/sdr/.

Counseling services

Many students at Penn State face personal challenges or have psychological needs that may interfere with
their academic progress, social development, or emotional well being. The university offers a variety of
confidential services to help you through difficult times, including individual and group counseling, crisis
intervention, consultations, online chats, and mental health screenings. These services are provided by staff
who welcome all students and embrace a philosophy respectful of clients cultural and religious backgrounds,
and sensitive to differences in race, ability, gender identity and sexual orientation.

• Counseling and Psychological Services at University Park (CAPS) (http://studentaffairs.psu.edu/
counseling/): 814-863-0395

• Counseling and Psychological Services at Commonwealth Campuses (http://senate.psu.edu/faculty/
counseling-services-at-commonwealth-campuses/)

• Penn State Crisis Line (24 hours/7 days/week): 877-229-6400

• Crisis Text Line (24 hours/7 days/week): Text LIONS to 741741

Educational Equity

Consistent with University Policy AD29, students who believe they have experienced or observed a hate
crime, an act of intolerance, discrimination, or harassment that occurs at Penn State are urged to report
these incidents as outlined at http://equity.psu.edu/reportbias/
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