
Drexel University, Department of Mathematics, Winter 2013

Math 680 – Mathematics of Genome Analysis
Time: TR 9:30am-10:50am, Room: Randell 328B

Instructor: Simon Foucart, Korman Center 269, foucart@math.drexel.edu
Office hours: T 9-9:30am, W 4-4:30pm, R 11-11:30am, and by appointment
Course web page: www.math.drexel.edu/˜foucart/teaching.htm
Textbook: No textbook is required. The necessary material will be distributed in class.

Course Description: New technologies have confronted biologists with the challenge of big
data analysis and created a pressing need for novel mathematical and statistical procedures
to meet this challenge. This course is an introduction to the core theory of computational
genome analysis from a mathematical perspective. Rather than focusing on the most recent
developments, it emphasizes a careful comprehension of fundamental algorithms and their
simplifying assumptions—a crucial point in order to interpret results correctly, to understand
the limitation of a model, and it turn to propose nonincremental improvements. The course
will be of interest to students in Mathematics, Biology, Computer Science, and Engineering.

Course Format: The class meets twice a week for 80 minutes. Approximately one topic is
to be covered per week, with one session focusing on theoretical aspects and the other session
on algorithm implementation. The grading is based on some homework assignments and on
the presentation of a research article.

Course content: The following subject will (tentatively) be covered:
• Biological basics
• Sequence statistics
• Initiation to MATLAB and to R
• Sequence alignment: dynamic programming
• Sequence alignment: heuristic methods
• Hidden Markov models
• Sequence assembly
• Genetic variations
• Gene expression
• Phylogenetic reconstruction
• ...

Learning Objectives: By the end of the course, students will have

• experienced multidisciplinary activities,
• reviewed mathematical and statistical techniques on concrete problems,
• improved their computational proficiency,
• acquired enough background to start research in this hot topic.
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Attendance Policy: Attendance is not compulsory, but it is expected and recorded. Classes
to be missed due to religious holidays must be communicated to me during the first week.
Students are required to arrive on time and stay the length of the class. If they do not attend
a class, they are responsible for any announcement made, any material covered, and any
additional topic introduced during this class. Office hours cannot be used for this purpose.

Electronic Etiquette: Cell phones must absolutely be put on silent mode and left closed.
If you have a family emergency and need to take a call during class, I shall be notified in
advance so that a special arrangement can be made.

Academic Honesty: Drexel’s policies described in the Student Handbook govern all work
subject to credit in this course.

Accommodation Procedure: Students with disabilities requesting accommodations and
services need to provide me with a current Accommodation Verification Letter before any
accommodations can be made. These letters are issued by the Office of Disability Services.

Important dates:
January 8: first lecture
January 18: last day to add/drop a course with Academic Advisor assistance
January 20: last day to add/drop a course via DrexelOne by 11:00 pm
February 22: last day to withdraw from a course
March 14: last lecture
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