
Economics 630 – Mathematics for Economists (Master’s section) 

Course: ECON 630 (Th, 7:20 – 10 pm) 

Term: Fall 2021 

Class meets at Van Metre Hall (formerly Founders Hall) room 111 on Thursdays, from 7:20 pm to 10 pm 

Instructor: Natalya Naumenko 

Office Hours: online, by appointment 

Email: nnaumenk@gmu.edu (Please include “630” in the subject line). On weekdays I check my email 
twice a day (at around noon and at around 5 pm). Please plan accordingly 

Website: I will use Blackboard for all course-related materials 

Course description: 

This course introduces basic math methods necessary for advanced economics classes. The field of 
economics can be roughly divided into theoretical and empirical branches. Theoretical economics uses 
sophisticated models to describe how people, firms, or countries behave and interact with each other. 
To prepare, we will focus on functions, derivatives, multivariate calculus, and optimization. Empirical 
economics uses statistical methods to analyze data about real people, firms, or countries. To prepare, 
we will study the basics of linear algebra and probability theory. 

Books: 

Knut Sydsaeter, Peter Hammond (and Arne Strom and Andrés Carvajal in later editions), Essential 
Mathematics for Economic Analysis. I have the 5th edition, but any previous edition is fine. It was the 
cheapest textbook I found (3rd edition is below $20 on Amazon), and since times are tough I don’t see 
why students should buy expensive books now. If this is still too expensive/unavailable to you, let me 
know, we will figure something out. 

For the last few classes, a book on probability theory will be useful. There are many introductory 
undergraduate textbooks. I use Grinstead and Snell “Introduction to Probability”, because the pdf is 
easily downloadable (https://math.dartmouth.edu/~prob/prob/prob.pdf). Any other comparable 
introductory probability textbook will work too. We will only use a few chapters, don’t buy anything. 

Other, not required, books: 

Alpha C. Chiang and Kevin Wainwright, Fundamental Methods of Mathematical Economics – this book is 
similar to Sydsaeter & Hammond, but is five times more expensive. Don’t buy it. 

Edward T. Dowling, Schaum's Outlines: Introduction to Mathematical Economics – more practice 
problems, but Sydsaeter & Hammond have a lot of exercises already. 

Feller “An Introduction to Probability Theory and Its Applications” – another good intro to probability. 
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Course outline (preliminary and subject to change): 

• Week 1 (August 26) – Introduction: sets, logic, functions (Sydsaeter & Hammond, Ch 1) 
• Week 2 (September 2) – Algebra and solving equations (Sydsaeter & Hammond, Ch 2–3) 
• Week 3 (September 9) – Functions of one variable, properties of functions (Sydsaeter & 

Hammond, Ch 4–5) 
• Week 4 (September 16) – Differentiation, Derivatives in use (Sydsaeter & Hammond, Ch 6–7) 
• Week 5 (September 23) – Single-variable optimization, Integration (Sydsaeter & Hammond, Ch 

8–9) 
• Week 6 (September 30) – midterm 
• Week 7 (October 7) – Functions of many variables (Sydsaeter & Hammond, Ch 11) 
• Week 8 (October 14) – fall break, no class 
• Week 9 (October 21) – Tools for comparative static, Multivariate optimization (Sydsaeter & 

Hammond, Ch 12, 13) 
• Week 10 (October 28) – Constrained optimization (Sydsaeter & Hammond, Ch 14) 
• Week 11 (November 4) – Intro to probability: random variable, distribution, probability density 

function, cumulative distribution function (Grinstead & Snell, Ch 1–2) 
• Week 12 (November 11) – Intro to probability: conditional probability, expected value, variance, 

law of large numbers, central limit theorem (Grinstead & Snell, Ch 4, 6, 8, 9) 
• Week 13 (November 18) – Matrix and vector algebra, determinants & inverse matrices 

(Sydsaeter & Hammond, Ch 15) 
• Week 14 (November 25) – Thanksgiving week, no class 
• Week 15 (December 2) – review session 

Grading 

Problem sets – 30% 

Midterm – 30% 

Final – 40% 

The midterm will cover the material from weeks 1–5. The final exam will cover the whole course.  

Final exam: 

The final exam will be on Thursday, December 9, from 7:20 pm to 9:20 pm 

Homework: 

Every one or two weeks I will assign a problem set. Because it’s so easy to get lost, to help you stay on 
track, problem sets will be graded, they will affect the final grade. 

Academic Ethics: 

Cheating hurts the best students – they cannot distinguish themselves from the cheaters. Please note 
that you are at an Honor Code university. You are expected to conduct yourself in a manner that is 
consistent with the learning mission of the University. All forms of academic dishonesty are strictly 
forbidden. This includes but is not limited to the following: communicating with other students during 



exams; unapproved references to books, notes or “cheat sheets” during exams; and plagiarism –
representing another person’s work as your own. You should be aware that plagiarism is often easy to 
recognize. For further information on academic ethics, please consult the student handbook.  

Disability accommodations: 

Disability Services at George Mason University is committed to upholding the letter and spirit of the laws 
that ensure equal treatment of people with disabilities. Under the administration of University Life, 
Disability Services implements and coordinates reasonable accommodations and disability-related 
services that afford equal access to university programs and activities. Students can begin the 
registration process with Disability Services at any time during their enrollment at George Mason 
University. If you are seeking accommodations, please visit http://ds.gmu.edu/ for detailed information 
about the Disability Services registration process. Disability Services is located in Student Union Building 
I (SUB I), Suite 2500. Email:ods@gmu.edu | Phone: (703) 993-2474 

Class Attendance, Missed Exams: 

Class attendance is not mandatory, if you feel comfortable with the material you are more than 
welcome to just review the corresponding chapters in the book. As a rule, I will not offer make-up exams 
or early exams.  

Further reading: 

Avinish K. Dixit, Optimization in Economic Theory. A short classic that covers most of this semester's 
topics in 183 fast-moving, elegantly written pages. 

David Kreps, A Course in Microeconomic Theory. The first few chapters of this text give a slow, masterful, 
coverage of the basics of the microeconomic theory of choice. 

Hal Varian, Microeconomic Analysis. If you're looking to speak the language of microeconomics, this is a 
great place to start. 

Schaum’s Outline of Probability and Statistics. Recommended if you've never seen probability or 
statistics before. 

 


