
ECON 340: INTRODUCTION TO MATHEMATICAL ECONOMICS 
  
  
INSTRUCTOR: Andrew G. Humphries        ECON 340-001 
OFFICE LOCATION: James Buchanan Hall D121       Fall 2018 
EMAIL ADDRESS: ahumphr5@gmu.edu          Nguyen Engineering Building 1103 
OFFICE HOURS: T: 4:30-5:30PM; W: 3:30-4:30PM        R: 4:30-7:10PM 
  
  

“As civilized human beings, we are the inheritors, neither of an inquiry about             
ourselves and the world, nor of an accumulating body of information, but of a              
conversation, begun in the primeval forests and extended and made more           
articulate in the course of centuries. It is a conversation which goes on both in               
public and within each of ourselves…. 
  
Education, properly speaking, is an initiation into the skill and partnership of            
this conversation in which we learn to recognize the voices, to distinguish the             
proper occasions of utterance, and in which we acquire the intellectual and            
moral habits appropriate to conversation.” 

― Michael Oakeshott 
 
“Philosophy is written in that great book which ever lies before our eyes — I               
mean the universe — but we cannot understand it if we do not first learn the                
language and grasp the symbols, in which it is written. This book is written in               
the mathematical language, and the symbols are triangles, circles and other           
geometrical figures, without whose help it is impossible to comprehend a           
single word of it; without which one wanders in vain through a dark labyrinth.” 

 
― Galileo 

  
ORIENTATION 

  
This class is an initiation into a branch of the great conversation of mankind, a branch                
called “mathematical economics.” This branch is a confluence of two related branches:            
that of mathematics and that of economics. What does a proper initiation into this              
conversation require? 
  
First, we are inheritors of this conversation. It has been going on long before we arrived.                
To inherit it, we must learn to listen to the contributions that have come before, to try to                  
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understand what has been said, and to respond thoughtfully. A proper appreciation of             
what has come before requires that we become acquainted with the basic structure of              
the mathematics used in mathematical economics.  
 
Further, we need to go beyond being able to reproduce sounds and symbols in the               
“right” order. We have to attempt to go behind symbols to understand their meaning.              
Our first responsibility to this conversation, therefore, is not to memorize how to “do”              
problems, not to deal only in the manipulation of symbols, but to try to actually               
understand the meaning of what we are doing. 
  
Finally, we must endeavor to go beyond mere belief, to question what has been said,               
and to test its merits. If a claim is made, we must be ready to question the assumptions                  
and reasoning on which it is based. If a tool is offered, we must be ready to recognize                  
its strengths, its weaknesses, and the conditions needed for its proper use. 
 

1. Can human thought or behavior or social processes be understood in           
mathematical terms? If so, what aspects of these phenomena are susceptible of            
mathematical description and why? 

2. What part or parts of human thought and behavior evade being translated into             
mathematical terms, if any, and why? 

3. To what extent can mathematics be thought of as a “language”? And to what              
extent is it an appropriate language for economics?  

4. What are reason and rationality? And how do they relate to mathematics and             
economics? 

5. What are the sources of our mathematical and economic knowledge? How do            
these relate? 

6. What is the relationship between economic theory, measurement, and empirical          
observation? 

 
COURSE OVERVIEW  

 
Each week, we will look at a different set of mathematical concepts roughly following the               
chapters in Schaum’s Outlines Introduction to Mathematical Economics (3rd Ed).          
The bulk of these concepts will build cumulatively on those introduced in earlier weeks.              
Developing familiarity and comfort with the material each and every week will, therefore,             
be essential to success in the class. 
  
The first half of the course will be dedicated largely to variants of the concept of                
“optimization,” which uses derivatives to find maxima and minima of “objective           
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functions.” The second half of the course will look at problems related to growth, present               
value, and summation of a variable over time. These problems will use exponential and              
logarithmic functions and integrals. We will also look at the very basics of matrix              
algebra and, perhaps, of first order differential equations. 
  
Each class will also end with a 30- to 40-minute dialogue on a reading students have                
done in advance. The purpose of the dialogues will be to engage in genuine,              
shared-inquiry about big questions about mathematics and its role in economics.  
 

COURSE PREREQUISITES 
  
Students are expected to be comfortable with algebra and have a grasp of the basic               
concepts of calculus (MATH 113), intermediate micro- and macroeconomics (ECON          
306 and ECON 311). The amount of work you should expect to do to be successful in                 
the class will depend on your familiarity with these prerequisites. 
  

REQUIRED MATERIALS 
  
The required text for the class will be Schaum’s Outlines Introduction to Mathematical             
Economics (3rd Ed). PDF’s of other required texts will be made available on Dropbox. In               
each class, students are required to have their Schaum’s book and physical copies of              
the dialogue readings to be discussed during that class. Laptops will not be permitted. 
  
I highly recommend purchasing Ludwig von Mises’ Human Action: A Treatise on            
Economics and Alchien and Allen’s Universal Economics for your personal library. 
 

GRADING POLICY 
  
Blackboard Quizzes (10%). There will be four, open-book Blackboard quizzes on the            
material covered in weeks prior to the week of the quiz. They will be tentatively               
scheduled for the 3rd, 5th, 11th, and 14th weeks. 
 
Homework quizzes (20%). Students will take a brief quiz at the very beginning of each               
class to assess whether they have read the reading (or watched the videos), and done               
the practice problems due that class. The quiz will ask for the meanings of terms and                
definitions, themes, rules, lists, and other straightforward information to promote careful           
preparation. Pay special attention to the italicized text in Schaum’s Outlines. Math            
questions on these quizzes will be taken directly from the “solved problems” in             
Schaum’s outlines from the material of the previous week.  
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Class participation (20%). Given the collaborative nature of the class, preparation for            
and participation in classes are imperative. The participation grade will be based on two              
components: the dialogue question and the quality of class participation. 
 
1. Dialogue question. Students must submit a question they would like to discuss            

about the reading each Wednesday before midnight to ahumphr5@gmu.edu. The          
standard clock that will be used to determine whether the question was in on time               
or not will be the time stamp issued by the Masonlive email system. The question               
must refer to a particular part or to parts of the assigned text. The ideal question is                 
sincere—it articulates something you are genuinely interested to discuss about the           
meaning or implications of the text. 
 

2. Quality of class participation. Quality of participation in the dialogues and other            
class activities will be judged by, but not be limited to, the following: 

 
PRESENT & PREPARED: The student is present throughout the class, has           
Schaum’s outlines and copies of the readings in physical form, and is ready to              
explain OR has specific questions about which parts of the readings or videos he              
or she did not understand.  
 
The readings require being read at least twice. Students will be expected to have              
done all the reading carefully, to have annotated their text or have taken notes on               
it, and to come to class ready to discuss the texts to help each other understand                
and explore the material together. Good discussions will stay anchored to the            
text, but will also explore important implications and issues raised in the text. 

 
ATTENTIVE & ACTIVE: The student is attentive to the conversation, does not            
use phone or computer during class, is active and proactive, maintains a posture             
of alertness, tries to understand the text and others, volunteers to read aloud,             
asks questions, volunteers his or her hypotheses about what the text means,            
actively listens to others, helps peers, is courteous, receives feedback and           
criticism humbly and respectfully, agrees or disagrees with others with reason           
and sensitivity, presents ideas in plain language, supports claims with reasons. 
 

Midterm (25%) and Final (25%). The dates of the midterm and final will be October               
18th and December 13th, respectively. If for any reason you are unable to attend the               
midterm, I will coordinate a make up day for you to take it, but the test will be                  
appreciably more difficult. There will be no make up time for the final. 
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Blackboard Quizzes   10% 
Homework Quizzes  20% 
Class participation  20% 
Midterm  25% 
Final                                                                                          25% 
Total 100% 

  
  
There will be no make-up quizzes or extra-credit assignments. If you are absent             
from a class or arrive too late, the recorded homework quiz grade will be a zero.                
Similarly, dialogue questions submitted at 12:00 AM or later will receive a grade of zero.               
If you are significantly late, or absent more than twice, that will significantly affect your               
participation grade. The lowest homework quiz score will be dropped.  
  
The student will receive one email after the 6th week communicating how he or she is                
doing on class participation. In the 9th week, the student will also have a 20-minute               
student-teacher conference to talk about the student’s progress and learning. 
  
The grading scale for the class is as follows: 
  

A: 100-90, B: 89-80, C: 79-70, D: 69-60, F: <60 
  

MISCELLANEOUS INFORMATION 
  
Honor Code: The George Mason University Honor Code requires all members of this             
community to maintain the highest standards of academic honesty and integrity.           
Cheating, plagiarism, lying, and stealing are all prohibited. All violations of the Honor             
Code will be reported to the Honor Committee. 
  
Please review George Mason University’s Student Handbook and Honor Code          
http://si.gmu.edu/documents/Student_Handbook.pdf 
http://mason.gmu.edu/~montecin/plagiarism.htm 
  
Disability Resource Center: If you are a student with a disability and you need              
academic accommodations, please see me as early as possible, and contact the            
Disability Resource Center (DRC) at 703-993-2474. All academic accommodations         
must be arranged through that office. 
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Communication, and Class Updates: Occasionally, I will need to update students on            
class activities and assignments. I will be emailing students at their GMU email address.              
Students are responsible for checking this email regularly. Please also send all official             
communications to me via your GMU email address. 
 

 
TENTATIVE SCHEDULE OF TOPICS AND ASSIGNMENTS 

  

Week Date Schaum’s 
Chapters 

Dialogue Math Concepts Econ Concepts 

1 8/30 1, 2 Discuss 
Syllabus 

Linear Functions 
(Slope-Intercept 

and General 
Forms), Quadratic 

Functions, Ave. 
Rate of Change, 

Secants, 
Percentage 

Change; Simple 
Systems of 
Equations 

Budget 
Constraints & 
Isocost Lines; 

National Income, 
IS-LM; Linear 
Supply and 

Demand 

2 9/6 3 Rothbard: 
Individualism 

and the 
Philosophy of 

the Social 
Sciences 

Ordinal & Cardinal 
Numbers; 
Monotonic 

Transformations; 
Limits, Definition of 
a Derivative, Rules 
of Differentiation, 
Point Elasticity; 

Perfect 
Substitutes, 

Perfect 
Complements, and 

Cobb-Douglass 
Functional Forms 

Level Sets, 
Indifference 
Curves & 

Isoquants; Price 
Elasticity of 
Demand; 

Marginal Rate of 
Substitution (in 
Consumption), 

Marginal Rate of 
Technical 

Substitution; 
Marginal 

Propensity to 
Consume/Save 
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3 9/13 4 Friedman: 
The 

Methodology of 
Positive 

Economics 

Relative Extrema; 
Unconstrained 

Optimization with 
One Variable; 

Relations Among 
Total, Average, & 

Marginal 
Quantities 

Total, Average, 
Marginal: 

Revenues, Cost 
Curves (Marginal 
& Fixed Costs); 

MC=MR 

4 9/20 5.1-5.4, 
6.1-6.3, 
6.7-6.8 

Mises: 
Subjectivism, 
Measurement, 

and 
Incommensurab

ility 
  

Partial 
Differentiation; 
Unconstrained 
Optimization of 
Multivariable 
Functions; 

Homogeneous 
Functions 

Marginal Utility & 
Marginal 

Productivity; 
Nominal vs. Real 

Changes, 
Returns to Scale; 

Multipliers & 
Comparative 

Statics; Income 
& Cross-Price 
Elasticities of 

Demand 

5 9/27 5.5-5.9, 
6.4-6.6, 
6.9-6.10 

Aristotle & 
Mises: 
Non- 

Contradiction, 
the Nature of 

Logic, and 
Methodological 

a priorism 

Total & Partial 
Differentials, Total 

Derivatives; 
Constrained 

Optimization with 
Lagrangian 
Multipliers 

Optimization of 
Economic 
Functions; 

Equimarginal 
Principle; 
Constant 

Elasticity of 
Substitution 

6 10/4 10 Devlin,  
Paul Romer, 

Leibnitz: 
Mathematics 

and Language 

Vectors, Matrixes, 
Basics of Matrix 

Algebra (addition, 
subtraction; scalar, 

vector, & matrix 
multiplication; 

Systems of Linear 
Equations) 
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7 10/11 11.1-11.2, 
11.9, 12.2 

Lewis Carroll: 
On Map Making 

Determinants, 
Non-singularity, 
Cramer’s Rule, 
The Hessian 

General 
Equilibrium 

8 10/18 Midterm: Derivatives, Optimization, Matrixes 

9 10/25 7,8 Euclid: 
The Structure of 

a Proof 

Exponential, 
Logarithmic, 
Natural Log 
Functions, 

Definition of ‘e’ 

Discrete and 
Continuous 

Interest 
Compounding, 
Present Value 

10 11/1 9 Hume & Mises: 
Reason and 

Action 

Differentiating 
exponential & 

logarithmic 
functions 

Rates of Growth, 
Optimal Timing 

11 11/8 14 Hayek: 
TBD 

Integration Investment 

12 11/15 15 Plato:  
Allegory of the 

Cave 

Definite Integrals Consumer &  
Producer 
Surplus; 

Lifecycle Saving 
& Consumption 

13 11/22 No class: Thanksgiving Break 

14 11/29 12.1, 13 
(selections 

TBD) 

Mises:  
Logical vs. 

Mathematical 
Economics 

Comparative 
Statics 

  

15 12/6 16 
(selections 

TBD) 

Pascal: 
On 

Mathematical 
and Intuitive 

Minds 

First-Order 
Differential 

Equations, Phase 
Diagrams 

  

16 12/13 Final: Comprehensive 
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