[bookmark: _GoBack]BIOL 3400: Introduction to Mathematical Biology

Spring Semester 2024, 3 credits	
M/W 2:00 to 3:15pm	
Location: Manufacture Rel Discip Complex 2407

Instructors
Dr. Sam Brown
Email: Sam.brown@biology.gatech.edu
Office hours: By appointment. Immediately after class is a great time to catch me. 

Teaching Assistant
Haowen He
Email: hhe321@gatech.edu
Office hours: Tuesdays / Thursdays 12-1pm, Cherry Emmerson 205.

Overview
The primary goal of this class is to introduce relevant and basic math techniques to math-phobic biology students. The focus will be on motivating why these are useful techniques to address biological questions. 

This is an active-learning class that explores mathematical models from several domains in biology, including epidemiology, genetics, ecology, and evolution. The course is built around a series of assignments that introduce students to:
· Techniques such as sensitivity analysis, solving for equilibria, evaluation of trade-offs, and how to formulate verbal arguments into quantitative models.
· Computational calculations and simulations using online tools and Mathematica	
· Exercises that support an understanding of the concepts and practices of stochastic and dynamic modeling.

Prerequisites
One year of calculus (differential and integral) and one year of biology are required for the course. Familiarity with simple probability and statistics concepts is helpful but neither assumed nor required. This is not a course in probability and statistics, nor does it require extensive mathematics.  We will use some differential and integral calculus, simple matrix algebra and linear algebra, and simple statistics as needed. We will teach you the mathematics and software implementation that you need for the course.  

You will need to use Mathematica during the course. Mathematica is a powerful and user-friendly technical computing platform, available for free via GT. Specifically, 

  Navigate to Software Distribution https://software.oit.gatech.edu/request.php
  Login with your GT account (make sure GT-VPN is connected)
  Select your software type (MAC OS X/Linux/Windows/etc.) and your affiliation (students)
  Request Mathematica (For Students)
  Proceed to download
  Follow the additional information to create Wolfram account, install and activate with the given code. To test if the installation is successful, you can try running the .nb files (Wolfram notebook) in the Files folder on CanvasThis course fulfills the Quantitative Biology requirement for the B.S. in Biology at Georgia Tech.

Learning  Objectives
By the end of the course, you will develop several skills that will serve you as a scientist and responsible citizen, no matter which profession you choose.  You will develop the skills to:

· Graphically and verbally represent vague problems.
· Represent  hypotheses  quantitatively.
· Analyze models with basic techniques: simulation, equilibria, stability, assumptions, sensitivity analysis, validation.
· Model stochastic processes.
· Communicate model results in in written, graphical, and verbal forms to a target audience, combining mathematical concepts and textual or oral explanations of the model results.
· 
Instructional format
Three hours each week are scheduled for the class.  Class time will be divided among short mini-lectures, practical demonstrations and problem-solving exercises or discussions.

The course is designed around students formulating and solving problems in small cooperative groups. The following rules apply to all group work:

· Everyone is responsible for making sure that all group members contribute.
· Students will assist each other in understanding the material and in developing skills such as translating scenarios to equations, using computer software, and designing figures and tables.
· Because of the heavy emphasis on group work, it is important that you attend each and every class, that you arrive on time, and that you stay for the entire class period.

Course policies and assignments 
Participation: There will be frequent in-class exercises that will constitute part of your participation grade.  These will assess your comprehension of lecture material and can take place in any class.  If you are unable to attend class due to illness or another type of excused absence, please email the course instructors.  Important: in-class use of cell phones or computers for purposes unrelated to course activities is not allowed.

Class attendance: Class time will be used for lectures, quizzes, group activities, and exams. If you miss a lecture, you are responsible for obtaining all notes, announcements, and assignments. Written confirmation of a legitimate excuse, such as a severe illness, will be required if any assessment is missed.  The institute’s excused absence policy will be enforced in this course (http://www.catalog.gatech.edu/rules/4/).  

Classes are a time when we all work together, so be courteous to your fellow students and do not disrupt class by entering and leaving the room, reading, talking, allowing cell phones to ring, etc. In addition, do not use your electronic devices (laptops, tablets, smartphones, etc.) for non-class use.

In-class activities: Many classes will feature activities designed to increase your comprehension of important topics. Often these activities will require the use of a laptop computer. 

Exams: The class will include three exams. The first two exams will be held during class time on the dates provided on the class schedule. The last exam, Exam III, will not be comprehensive and will, instead, cover material from the last third of the semester. Exams will be made up of multiple-choice and short-answer questions based on topics, materials, and discussions presented in lectures. 

Group Project: The last unit of the course will focus on a project that you will develop in groups of 2- 3 students.  You will be able to choose a biological problem from a common theme, identify a specific goal, and create a mathematical model to accomplish that goal.  Each group will give an oral presentation during the final exam period.  Each student in a group will earn the same base grade for the group’s presentation.  Confidential peer evaluations will be submitted and may be used to adjust an individual’s grade on the project.  You may not discuss your peer evaluations with any classmate at any time.

Evaluation
· Class participation (in-class exercises) 		20%
· Exams (3) 						60%
· Group Project						20%

The most stringent scale used for grading will be 90-100% an A, 80-89% a B, 70-79% a C, 60- 69% a D, and 59% or less an F. After each exam I will give feedback on class performance, and will potentially modify grade boundaries and/or provide opportunities to gain additional points – as appropriate. I will also release an exam answer key so that you can check your exam has been graded correctly. 

Regrade policy: The only way that changes to your grades will be considered is through the procedure below. Do not approach the professor or TA and ask for credit for an already-graded question without a written description of the problem.

Regrades can be requested in writing if:
1. there has been an error in adding together your score.
2. you did not receive credit for an answer as given on the key.
3. there is a difference between your score and that of another student who gave the same answer.
4. you did not receive credit for an answer that differs from that on the key but which is nevertheless correct.

In general, regrades will not be considered for issues concerning the amount of credit awarded for an answer. For example, questions such as ‘Why did I receive only two points for this answer instead of three?’ will not be addressed unless you find evidence of issue (3).

To have an assignment regraded, you must submit a written explanation of the problem along with your original exam or quiz. For issues (1) and (2), it will generally suffice to simply describe the problem. For issue (3) you will need to submit an explanation of the problem, as well as both copies of the material. For issue (4) you must give a detailed and explicit account as to why your answer is correct. In general, this may require direct quotes from the text or precise mathematical treatments as to how your solution or model yields the correct ratios, genotypes, results, etc.

Regrade request must be submitted within 1 week of the return of scripts. No regrades will be considered after the deadline. Note that if you request a regrade for a particular question, your entire exam or quiz may be regraded, which could result in a lowering of your overall score.

Resources
· A Biologist's Guide to Mathematical Modeling in Ecology and Evolution by S Otto and T. Day (this textbook not required, but it is a fantastic introduction to the subject)

Learning  Accommodations
If needed, we will make classroom accommodations for students with disabilities.  These accommodations must be arranged in advance and in accordance with the Office of Disability Services (http://disabilityservices.gatech.edu).

Academic  Integrity
Although you are allowed to discuss questions to take-home exams with your classmates, it is important that you submit your own work.  There is a zero-tolerance re: plagiarism.  If you have any questions about what constitutes plagiarism, please email the course instructors.  Students are reminded of the obligations and expectations associated with the Georgia Tech Academic Honor Code and Student Code of Conduct, available online at:

http://policylibrary.gatech.edu/student-affairs/academic-honor-code  http://policylibrary.gatech.edu/student-affairs/code-conduct

Any violations of the Georgia Tech Honor Code will result in referral to the Office of Student Integrity with a penalty ranging from no credit for the assignment in question, to a grade of F for the class.

We don’t want to see you fail, and we will be glad to answer questions about class activities and the Honor Code.

Schedule 


	Week
	Date
	Topic

	1
	01-08
01-10
	Introduction to the class
Introduction to math bio

	2
	01-15
01-17
	No class – MLK day
Discrete time population growth

	3
	01-22
01-24
	Competition and deterministic chaos
Continuous time competition, within and between species 

	4
	01-29
01-31
	solutions, equilibrium and stability analyses in 1D
Solutions, equilibrium and stability analyses in 2D with Mathematica

	5
	02-05

02-07
	Survey of model options (mutualism, predator-prey ) 
Revision on population dynamics

	6
	02-12	Comment by Brown, Samuel P: Holiday
02-14
	Exam 1 – population dynamics
Intro to group projects

	7
	02-19
02-21
	Infectious diseases 1
Infectious diseases 2

	8
	02-26
02-28
	Game theory 1
Game theory 2

	9
	03-04
03-06
	Project work day
Revision on epidemiology and games

	10
	03-11
03-13
	Exam 2 – Epidemiology and Games
Project workday

	11
	03-18
03-20
	No class, spring break
No class, spring break

	12
	03-25
03-27
	Project workday
Haploid population genetics

	13
	04-01
04-03
	Diploid population genetics 
Project work day

	14
	04-08
04-10
	Probability 1
Probability 2

	15
	04-15
04-17
	Project work day
Presentation of group projects

	16
	04-22
04-24
05-01
	Revision on population genetics and probability
No class, reading day
Exam 3 – Pop. Gen. & probability 
(2.40 – 3.55pm)

	
	
	





