
Mathematical Modeling -- MATH 252, SPRING 2020 

 
Instructor:  Lauren Lazarus (she/her), lauren.lazarus@trincoll.edu, MECC 265 

Class:   MW 2:40-3:55pm, Library 119 

Office Hours:  to be determined, see Moodle for an up-to-date schedule 

Website:  see Moodle.  Be sure to check regularly for updates and additional resources. 

Textbook:  assorted resources – see Moodle for links and info. 

Prerequisites:  Calculus II (Math 132 or 142); CS 115L or other programming experience. 

 
Course Description: 

The usage of mathematics for construction and analysis of mathematical models, largely in the 
context of the natural and social sciences.  Several models will be analyzed in detail, and the 
computer will be used as necessary.  The analysis will consider the basic steps in mathematical 
modeling: recognition of the non-mathematical problem, construction of the mathematical model, 
solution of the resulting mathematical problems, and analysis and application of the results.  

Mathematical content will be based on first-year calculus and develop from there.  Classes such as 
Math 234 (Differential Equations), Math 228/229 (Linear Algebra), and Math 107/207 (Statistics) 
are NOT prerequisites— but we will get a taste of each of them throughout the semester. 

As allocated by the 1-credit designation of the class, you should expect to spend an average of 9 
hours per week outside the classroom, on various assignments, studying, and office hours. 

 
Bullet List of Objectives and Topics: 

- Mathematical Modeling as an Iterative, Messy Process 
- Estimation and Approximation – what to do when you can’t find an exact value 
- Data & Curve Fitting – relationships between measured quantities 
- Optimization – designing for the largest profit or smallest waste 
- Monte Carlo simulations – repeated random sampling for aggregated results 
- Markov Chains – long-term probability distributions 
- Dynamical Systems – how a system or situation evolves over time 

o Difference Equations (iterative & recursive relationships) 
o Differential Equations (continuous change) 

- Technology / coding tools to assist with all of the above 
 
General Philosophy: 

Communication is key!  I can’t help you with difficulties that I don’t know about. 

If there are events or circumstances preventing you from participating fully in the class, please feel 
welcome to communicate those issues to me so that I can support you in a fair manner. 



If you have feedback on my teaching or other elements of the class, please feel free to share at any 
point.  (I may not always agree or be able to act on it, but I will always hear you out!) 

My goal for this class is for everyone to learn in a respectful and collaborative environment.  
Instructor and students alike must ensure that we create a safe environment conducive to learning 
for all.  This is independent of gender, race, nationality, native language, sexual orientation, gender 
identity, religion, political ideology, and personal academic history.  If the classroom environment is 
interfering with your ability to learn in this class, or if you need any form of help or support, please 
do not be afraid to say so. 

 
Attendance: 

Attendance is expected at all class sessions (within reason).  I recognize that there are acceptable 
reasons to miss class, including illness.  If you need to miss a class session, please email me when 
that necessity becomes clear. 

Since class sessions will include active lecture, group discussion, lab worksheets and/or project work,    
the impact of missing a class may vary.  It is your responsibility to acquire notes/handouts, submit 
assignments, and work with your team (when relevant) to make up any class time that you miss. 

 
Grading: 

Your final grade is made up of: 

Course Citizenship:   5% 
Homework & Coding Labs:  25% 
Project (all components):   30% 
Exam #1 (first half):   20% 
Exam #2 (second half):   20% 

 
Homework & Coding Labs: 

Homework and Labs are due at class time on the specified date.  I will grant a 2-day extension on 
one homework assignment for any reason; however, you must inform me at/before the deadline if 
you are using this.  All other late assignments are subject to a grade penalty at my discretion.  
Extenuating circumstances affecting your work should be communicated as soon as possible. 

Homework will be graded on results, process, and exposition.  You should present your solutions 
cleanly and thoroughly, showing your work in clear steps, and describing the process in words or 
commented code where appropriate.  A correct answer with little work or explanation shown will 
generally NOT receive full credit. 

Coding labs will be started during class, but may require additional time out of class to complete.  
Please look for specific instructions regarding online/paper submission and file types. 

You are encouraged to discuss the assignments with your classmates, but each student must write 
up their own solutions individually.  It would also be appropriate to acknowledge any external 
assistance you received (from classmates etc.). 



Semester Project: 

There will be a long-term group project which extends throughout the semester.  You will be given 
a list of suggested topic ideas, but you are encouraged to suggest your own question/topic in an 
area of your interest, provided you clear it with me. 

Project progress will include smaller contributing components, multiple check-ins, and at least one 
partial draft, which will all be part of the overall project grade.  These are intended to ensure, early 
in the process, that you have a reasonable question, model, and approach so that you can proceed 
effectively and make meaningful adjustments and extensions to your model and analysis. 

The final products of the project will be a report and a brief informal presentation to your 
classmates (on Thursday, May 7, 12-2:30pm).  Additional information will be forthcoming. 

 
Exams: 

This course has 2 in-class exams, each covering the respective portion of class material (not 
specifically cumulative).  See Moodle for updates on the scheduling and content of each exam.  
Unavoidable conflicts with the exams should be communicated as soon as possible so that an 
alternative may be scheduled. 

Unexcused absence from an exam will result in a zero.  Make-up exams will be at the discretion of 
the instructor, and will primarily be offered in the case of a serious medical problem, an emergency 
documented by the Dean of Students office, or similar. 

 
Accessibility and Accommodations: 

Trinity College is committed to creating an inclusive and accessible learning environment, 
consistent with the Americans with Disabilities Act.  If you have approval for academic 
accommodations, please notify me at the beginning of the semester.  I am happy to discuss the 
implementation of your accommodations privately in office hours or a separate appointment. 

If you do not have approved accommodations, but have a disability requiring academic 
accommodations or questions about applying for accommodations, please contact Lori Clapis, 
Coordinator of Accessibility Resources at 860-297-4025 or at Lori.Clapis@trincoll.edu. 

 
Academic Honesty: 

Everyone is expected to uphold Trinity’s standards of academic integrity.  The Integrity Contract is 
found at:  http://www.trincoll.edu/StudentLife/AroundCampus/honor/Pages/IntegrityContract.aspx 

Please bring any questions or concerns to me directly.  If you are uncertain about whether specific 
behaviors or resources are allowed in the course, please ask. 
 
 

Let’s have a great semester!  
– Prof. L 


