
Department of Economics 
ECON 441: Introduction to Mathematical Economics

Fall 2026

Instruction modality: In-person
Class and exam location: SGMH 1303
Class days and time: Monday and Wednesday, 5:30–6:45 PM
Course website: dbhagia.com/econ441

Instructor: Div Bhagia 
Office: SGMH 3361
Email: dbhagia@fullerton.edu
Phone: (657) 278-2914
Office hours: Wednesday, 2:30–5:15 PM, or by appointment (in-person or on Zoom)

Technical Problems

If you encounter any technical difficulties, contact the instructor immediately to docu-
ment the problem. Then, contact: student IT help desk, email, phone = 657-278-8888, 
walk-in Student Genius Center, online chat - log into Portal; click “Online IT Help”; click 
“Live Chat.” For issues with Canvas: Canvas Support Hotline = 657-278-8888, search the 
CSUF Canvas Guides with AI Assistant, or report a problem.

Response Time

I usually respond to emails or LMS messages within 48 hours (excluding weekends or 
holidays).

Course Communication

All course announcements and individual emails are sent through CANVAS, which only 
uses CSUF email accounts. Therefore, you MUST check your CSUF email on a regular 
basis (several times a week) for the duration of the course.
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ECON 441: Introduction to Mathematical Economics Syllabus 

Course Information
Prerequisites

ECON 310, ECON 315, or ECON 515; MATH 135, MATH 130, or MATH 150A

University Catalog Description

Economic theory from microeconomics and macroeconomics. Content varies; constrained 
optimization problems and rational decision-making.

Additional Course Description

The economy is shaped by the actions of various economic agents, each driven by their 
own unique set of incentives and constraints. Understanding this complex system is 
challenging, as it involves tracking the interplay among several moving pieces. En-
ter Mathematics, the protagonist of this story, which elegantly enables us to repre-
sent complex economic relationships and interactions. Mathematical economic mod-
els, while often simplifications of reality, provide us with a structured way of thinking 
about economic issues.

This class will introduce you to the world of mathematical economics. We will cover 
essential tools used in economics, including linear algebra, calculus, and optimization, 
and apply them to economic problems. For example, you will learn how to express 
and solve complex systems of equations that describe the economy using matrix alge-
bra and to solve unconstrained and constrained optimization problems, such as those 
related to utility maximization, price determination, wage setting, and more.

We will also spend some time considering suitable assumptions to effectively model 
specific aspects of the economy. Hopefully, after this class, you will develop an appreci-
ation for mathematical economics and be able to think critically about the advantages 
and limitations of this approach to understanding economics.

Withdrawal Deadlines

The deadline to drop this class without a “W” is Tuesday, September 8, 2026. Autho-
rization to withdraw after September 8 shall be granted only for the most serious and 
compelling reasons, e.g., a documented physical, medical, emotional, or other condi-
tion that limits the student’s full participation in the class. Poor academic performance, 
e.g., lack of effort or poor attendance, is not evidence of a serious reason for withdrawal.
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Student Learning Outcomes

Upon successful completion of this course, students will:

1. Gain a deep understanding of essential mathematical tools used in economics, 
including the application of matrix algebra to solve systems of equations and the 
solving of constrained and unconstrained optimization problems.

2. Learn how these mathematical tools are applied to a range of economic issues, 
from analyzing firm and consumer behavior to implications of fiscal policies, prepar-
ing students for graduate-level coursework in economics.

3. Develop the ability to mathematically model economic phenomena, carefully con-
sidering the appropriate assumptions to best represent the specific behavior of 
economic agents or particular market structures.

Course Materials

All course materials, including lecture slides, worksheets, and practice problems with 
solutions, are available on the course website. These materials should generally be 
sufficient for your study needs. However, if you find yourself needing more detailed 
explanations for certain topics, you might consider acquiring the following textbook 
that this course is based on:

• Chiang, Alpha C, and Wainwright K. (2005), Fundamental Methods of Mathematical 
Economics: 4th edition

You can often find a used copy of the textbook at an affordable price on AbeBooks. 
If you wish to have the textbook but are unable to obtain it due to financial constraints 
or other reasons, please email me, and I will do my best to find one for you.

Conduct in the Classroom

Use of phones, laptops, or other digital devices is not allowed during the lecture, except 
when explicitly instructed to do so. Randomized Controlled Trials (RCTs) conducted at 
West Point show that in-class computer use inhibits learning. Here is a link to the paper. 
Tablets used for taking notes that remain flat on the desk are allowed.
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Grading Policies and Standards
Grading Scale

In this course, the plus/minus system will be used. You are guaranteed at least the 
following grade if your weighted average course score falls within the specified range. 
A curve may be applied to the final grade.

A+: 100% to 98%
A: <98% to 93% (outstanding performance)
A-: <93% to 90%
B+: <90% to 87%
B: <87% to 84% (good performance)
B-: <84% to 80%
C+: <80% to 77%
C: <77% to 74% (acceptable performance)
C-: <74% to 70%
D+: <70% to 67%
D: <67% to 64% (poor performance)
D-: <64% to 61%
F: <61% to 0%

Grade Breakdown

If you are enrolled in this course for undergraduate-level credit, your grade will be de-
termined according to the following breakdown:

Assignment  Points/Percentage
Attendance  10
Quizzes  20
Midterm Exam 1  20
Midterm Exam 2  20
Final Exam  30
Total  100

If you are enrolled in this course for graduate-level credit, you must also complete a 
project using Python, due on the last day of class. For graduate students, the 10 points 
allotted for attendance are instead allocated to the project; all other components re-
main unchanged.
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Attendance

Attendance will be taken on five randomly chosen days over the course of the semester. 
These days will not be announced in advance, and a check may occur at any point 
during a session. Each check is worth 2 points, for a total of 10 points, and is scored on 
an all-or-nothing basis.

Practice Problems

A set of practice problems accompanies each lecture and is posted on the course web-
site with worked solutions. You must attempt these, as they reinforce the material 
covered in the lecture and will be crucial to your success on the quizzes and exams. 
Work through them before checking the solutions. I encourage you to work in groups 
and to come to my office hours when you get stuck. Practice problems are not graded.

Quizzes

There will be four in-class quizzes worth equal points. Quizzes are given at the start of 
class on days specified on the schedule at the end of this syllabus. Each quiz will be 
around 10–15 minutes and will be based on the material and practice problems since 
the previous quiz or exam. The lowest quiz score will be dropped. This is intended to 
account for illness, emergencies, or other unavoidable absences, so no makeup quizzes 
will be offered.

Examinations

There will be two midterms and a final. Exams will be administered in person on the 
days indicated in the class schedule. These dates are fixed and will not be changed. 
The final exam will be cumulative and will cover all the material.

All work on exams must reflect your individual effort. Students are expected to fol-
low the University policies for Academic Integrity. Requests for re-evaluation of graded 
material must be made within one week of the return of the assignment. All requests 
must be accompanied by a written explanation of your dispute. It is your responsibility 
to consult with any posted rubrics or keys prior to making a re-grade request.

Extra credit

There are no extra credit options in this course.
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Make-up and late submission policy

Make-up exams will only be offered under very limited circumstances, such as illness 
or other verified emergencies. It is your responsibility to notify your instructor either 
in advance or within 24 hours of missing an exam.

An assignment is considered late if it is posted/received past the due date and/or 
time. You are encouraged to set personal deadlines ahead of the required due dates 
to account for unforeseen events that may prevent you from submitting your work on 
time. Communicate immediately with your instructor if you encounter a problem that 
may impact your ability to submit work on time. Work may receive at most 50% of the 
total points for assignments submitted after the original due date and time, unless 
approval for late work is granted in advance. Specifically, late submissions will incur a 
10% deduction per day until the maximum late credit is reached.

Generative AI Policy

Thoughtful and transparent use of generative AI tools as learning aids is acceptable in 
this course. You may use AI tools like ChatGPT to help brainstorm ideas, clarify concepts, 
or check your reasoning on the practice problems, but you must acknowledge their 
use and demonstrate your own critical thinking. All final work must reflect your own 
analysis and understanding. Using AI to complete assignments without engagement or 
to generate answers you cannot explain constitutes academic dishonesty. Note that 
quizzes and exams in this course are administered in-person and closed-book, so the 
surest way to benefit from the practice problems is to work through them yourself. 
When in doubt about appropriate AI use, please consult with the instructor.

Alternative procedures for submitting work

In the event of technical difficulties with CANVAS or other online resources, your in-
structor will communicate with students directly via their CSUF email. The instructor 
will provide directions on alternative methods for submitting work and/or may extend 
submission deadlines. If email is not available, students may contact the department 
office for guidance.

Authentication of student work

All assignments submitted for a grade in this class must be your individual work unless 
otherwise indicated. Student work will be authenticated by submission in class for in-
person instruction and through Canvas for online instruction.
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Retention of student work

Work submitted for a grade in this course, either as a hardcopy or through the CANVAS 
course site, shall be retained for a reasonable time after the semester is completed, 
not to exceed the last day of the subsequent semester. Exam material is exempt from 
this policy; however, students have the right to review their work in the presence of the 
faculty member.

Academic Integrity

It is expected that any work submitted for a grade in this course will be the sole prod-
uct of the individual student, unless otherwise permitted. Presenting work from other 
sources as your own is unacceptable and will result in a notification to the Dean of 
Students of a violation of campus standards. Behaviors that seek to gain an unfair ad-
vantage or negatively impact the ability of others to learn will also result in a report to 
the Dean of Students.

The consequences for cheating or other actions contrary to CSUF student conduct 
policies can be severe. Communicate with your instructor if you find yourself in a situ-
ation that might lead to a poor decision.

You are encouraged to use the resources provided by your instructor. Discuss the 
use of other online resources with your instructor. The use of sites, including but not 
limited to Chegg and Course Hero, that require subscriptions and provide solutions 
to textbook problems, exam questions, etc., is explicitly prohibited in this course and 
constitutes academic dishonesty.

Collaborating has been made easier by the many tools available to use on the inter-
net (e.g., Discord, Zoom, Microsoft Teams). I encourage you to use these tools to work 
together, to form study groups, etc. However, any sharing of assignments (even if only 
intended to help) or using these communication tools for unauthorized collaboration is 
considered academic dishonesty. Unless otherwise explicitly stated by the instructor, 
assignments and examinations must be completed on your own.

Technical Requirements

Students are expected to

1. Have basic computer competency, which includes:

(a) The ability to use a personal computer to locate, create, move, copy, delete, 
name, rename, and save files and folders on hard drives, secondary storage 
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devices such as USB drives, and cloud storage such as Google Drive (Titan 
Apps) and Dropbox

(b) The ability to use a word processing program to create, edit, format, store, 
retrieve, and print documents

(c) The ability to use their CSUF email accounts to receive, create, edit, print, 
save, and send an e-mail message with and without an attached file

(d) The ability to use an Internet browser such as Chrome, Safari, Firefox, or Mi-
crosoft® Edge to search and access websites on the World Wide Web

2. Have ongoing reliable access to a computer with Internet connectivity for regular 
course assignments

3. Utilize updated version of Microsoft® Office (for P.C. or Mac), including Word, Pow-
erPoint, and Excel to learn content and communicate with colleagues and faculty; 
have the ability to regularly print assignments

4. Maintain and access their CSUF student email account at least three times weekly

5. Use Internet search and retrieval skills to complete assignments

6. Apply their educational technology skills to complete expected competencies

7. Utilize other software applications as course requirements dictate

8. Utilize the LMS to access course materials and complete assignments

CBE Assessment Statement

The programs offered in the College of Business and Economics (CBE) at Cal State Fuller-
ton are designed to provide every student with the knowledge and skills essential for 
a successful career in business. Since assessment plays a vital role in the college’s 
drive to offer the best, several assessment tools are used to continually evaluate our 
program and our students’ progress. Students, faculty, and staff should expect to par-
ticipate in CBE assessment activities. In doing so, the college can assess its strengths 
and weaknesses and continue to cultivate a climate of excellence among its students 
and programs.

Assurance of Learning (AoL) is an integral part of both our AACSB and WASC accred-
itation. Please visit the Assessment and Instructional Support website for more infor-
mation on our college-based assurance of learning efforts.
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College and University Learning Resources
Wall Street Journal

You get a FREE subscription to the Wall Street Journal through the University. Activate 
your school-sponsored membership here: WSJ.com/ActivateCSUF.

University Learning Center

The goal of the University Learning Center is to provide all CSUF students with aca-
demic support in an inviting and contemporary environment. The staff of the Univer-
sity Learning Center will assist students with their academic assignments, general study 
skills, and computer user needs. The ULC staff work with all students from diverse back-
grounds in most undergraduate general education courses, including science and math, 
humanities and social sciences, and other subjects. They offer one-to-one peer tutor-
ing, online writing review, and many more services. More information can be found on 
the University Learning Center website.

Writing Center

The Writing Center offers 30-minute, one-on-one peer tutoring sessions and workshops 
to assist with all written assignments and student writing concerns. Writing Center 
services are available to students from all disciplines. Registration and appointment 
schedules are available at the Writing Center Appointment Scheduling System. Walk-
in appointments are also available on a first-come, first-served basis to students who 
have registered online. More information can be found at the Writing Center webpage. 
The Writing Center is located on the first floor of the Pollak Library. Their phone number 
is (657) 278-3650.

Student Resources Website
It is the student’s responsibility to read and understand the required and important 
student information for course syllabi. Included is information about:

• University learning goals
• General Education learning objectives
• Netiquette/appropriate online behavior
• Students’ rights to accommodations
• Campus student support resources
• Academic integrity
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• Emergency preparedness/what to do
• Library services
• Student IT services and competencies
• Software privacy and accessibility
• Accessibility statement
• Diversity statement
• Land acknowledgment
• Final exam schedule
• Semester calendar

When you need help immediately or to report a dangerous situation, call 911. University 
Police non-emergency line: (657) 278-2515.
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Tentative Course Schedule

Topics and their order may be adjusted throughout the semester as we establish a suitable 
pace for the class.

Module  Date Topics References
Preliminaries  Mon 8/24 Course introduction; numbers and sets 2.2, 2.3

 Wed 8/26 Relations and functions; summation notation; necessary 
and sufficient conditions

2.4-2.6, p. 163, 5.1

Linear Algebra  Mon 8/31 Matrices; addition, subtraction, scalar multiplication 4.1, 4.2
 Wed 9/2 Matrix multiplication; vectors; inner product; linear de-

pendence
4.2-4.4

 Mon 9/7  No class (Labor Day)
 Wed 9/9 Quiz 1; Identity, null, idempotent matrices; transpose 4.5, 4.6
 Mon 9/14 Inverse; nonsingularity; rank; the determinant 4.6, 5.1, 5.2
 Wed 9/16 Computing determinants; inversion; Cramer’s rule; appli-

cations
5.2-5.5, 4.7

 Mon 9/21  Midterm 1 review
 Wed 9/23  Midterm Exam 1

Calculus  Mon 9/28 Limit definition of a derivative; limits 6.2-6.4
 Wed 9/30 Continuity; rules of differentiation 6.7, 7.1-7.3
 Mon 10/5 Exponential and log functions 10.5
 Wed 10/7 Partial derivatives; total differential and derivative 7.4, 8.1, 8.2, 8.4
 Mon 10/12 Quiz 2; Implicit function theorem 8.5
 Wed 10/14 Integration 14.1-14.3
 Mon 10/19  Midterm 2 review
 Wed 10/21  Midterm Exam 2

Optimization  Mon 10/26 Unconstrained single-variable optimization 9.1, 9.2
 Wed 10/28 Concave and convex functions 9.3, 9.4
 Mon 11/2 Multivariable optimization: first-order conditions 11.1
 Wed 11/4 Multivariable optimization: second-order conditions 11.2
 Mon 11/9 Quiz 3; Constrained optimization; the Lagrange method 12.1, 12.2
 Wed 11/11  No class (Veterans Day)
 Mon 11/16 Envelope theorem 11.5
 Wed 11/18 Quasiconcavity; convex sets; homogeneous functions 12.4, 12.6
 Mon 11/23  No class (Fall Recess)
 Wed 11/25  No class (Fall Recess)

Additional Topics  Mon 11/30 Quiz 4; To be announced
 Wed 12/2 To be announced
 Mon 12/7  Final review
 Wed 12/9  Final review
 Mon 12/14  Final Exam, 5:00–6:50 PM
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