
Math 342 - Mathematical Economics - Spring 2011
Course Syllabus

“All assumptions are unrealistic.”
—Milton Friedman

SUMMARY INFORMATION
Instructor: Jeff Hamrick, Ph.D., CFA, FRM

Office: Ohlendorf 318
Office Hours: 3:00-3:50 p.m. M, 10:30-11:20 a.m. W, and 3:30-4:30 p.m. Th

Office Phone: 901/843-3253
Email Address: hamrickj@rhodes.edu

Class Location: Kennedy Hall 104
Class Time: 2:00-3:15 p.m. TTh

ON MATHEMATICAL ECONOMICS.Mathematics has been used by economists since its inception,
though mathematics did not become the mainstream tool for communicating economic theory until the 19th

century. Early economists who incorporated mathematics into their work included Gottfriend Achenwall
(who used data to justify his analysis of various issues related to public policy), Sir William Petty (who
used mathematics to develop theories of taxation and the velocity of money), and John Graunt (who again
insisted on the use of data to analyze public policy problems).

The field of mathematical economics became much more defined when Augustin Cournot and Leon Walras
recast the field of economics axiomatically around the concept of a utility function. They believed
that individuals maximize their personal utility functions (with units of “utils”). From this perspective,
Cournot developed a mathematical model for duopolies and Walras developed a mathematical model of
general competitive equilibrium.

Later, Vilfredo Pareto analyzed issues in microeconomics by assuming that economic actors attempt to
change a given allotment of goods to another more preferred allotment of goods. His work resulted in the
concept of a Pareto efficient allocation: an allocation in which no exchanges occur that make at least
one individual better off without making any other individual worse off. Later, John von Neumann showed
that every equilibria in Walras’ model is Pareto efficient.

Towards the middle part of the 20th century, economists came to see the usefulness of other mathematical
areas like convex analysis, graph theory, and functional analysis. A Soviet economist named Wassily
Leontief built a famous model of economic inputs and outputs from data taken by central economic planners
in the former U.S.S.R. Linear programming became a powerful tool in microeconomics, even though its
initial applications were related to the shipment of men, weapons, and other materials during the Second
World War. Shortly after the end of the war, John Nash developed the notion of a Nash equilibrium
in a 28-page dissertation on non-cooperative games he wrote at Princeton. This particular mathematical
achievement was (somewhat ridiculously) depicted in the movie A Beautiful Mind.

Later, the calculus of variations and optimal control theory were applied to economic problems to permit
models to have dynamic solutions (typically through time) rather than static solutions. Paul Samuelson
generalized the concept of individual utility-maximizing economic actors with aggregate groups of actors
by developing the field of comparative statics. His son, Paul Samuelson, Jr., would later prove that in
a properly constituted stochastic model, prices fluctuate randomly around a general equilibrium.



Today, the field of economics is utterly dominated by mathematical and statistical methodologies. It
is increasingly difficult to find an academic paper in a reputable economic journal that does not use
mathematics or econometrics in a meaningful fashion. Nonetheless, the “mathematization” of economics
has been criticized by many economists. Friedrich Hayek, a notable member of the anti-mathematical (and
really, anti-data) “Austrian” school of economic thought, argued that mathematical formalism could never
properly account for informational limitations faced by real-world economic actors. Karl Popper despised
the invasion of economics by mathematics, arguing that axioms, theorems, and proofs do not really subject
themselves to empirical refutation—turning the entire field of economics into a wobbling tautology. J.M.
Keynes himself said that many concepts in mathematical economics are “merely concoctions which are
as imprecise as the initial assumptions upon which they rest...[mathematical economics is] a maze of
pretentious and unhelpful symbols.”

ON COURSE GOALS. Any student who successfully completes this course should:

• Gain facility with multivariate functions and attendant mathematical ideas (or results) like the gradi-
ent, directional derivative, Jacobian, the implicit function theorem, and the inverse function theorem;

• Understand the standard theory of preferences and the significance of mathematical objects like
partially ordered sets, utility functions, and the Inada condition;

• Understand special properties of multivariate functions, including convexity, concavity, quasiconvex-
ity, quasiconcavity, upper hemicontinuity, and lower hemicontinuity;

• Understand the Karush-Kuhn-Tucker Theorem, the Envelope Theorem, Lagrange multipliers, and
associated economic applications and interpretations;

• Understand the concept of a variational problem, the importance of the Euler equation, and how to
apply techniques from the calculus of variations to solve some interesting problems in economics;

• Understand the concept of a control problem, the importance of the maximum principle, the economic
interpretation of adjoint variables in control problems, and the Arrow-Debreau sufficiency conditions;

• Understand that difference equations are discrete differential equations, how to solve first- and second-
order difference equations, what it means for the solution of a difference equation to be stable, and
what the economic interpretation of stability is in the context of difference equations;

• Understand the concept of dynamic programming and Bellman’s equation;

• Be able to define the closed graph property, a correspondence from one set to another set, a contrac-
tion mapping, and a fixed point; and

• Be familiar with the contraction mapping theorem, Brouwer’s fixed point theorem, and Kakutani’s
fixed point theorem, and be able to apply these theorems to several examples from economics.

In general, this course will prepare successful students graduate-level work in economics, finance, math-
ematical finance, and applied mathematics. Additionally, it is my hope that this course might help you
decide if you would like to obtain a master’s degree or Ph.D. in economics, operations research, or some
other allied discipline after you leave Rhodes College.

ABOUT ME. My name is Jeff Hamrick. I’m an assistant professor in the Department of Mathematics
and Computer Science at Rhodes College. Please call me Jeff. My office is located in room 318 of Ohlendorf
Hall. I will hold office hours from 3:00 p.m. - 3:50 p.m. on Mondays, 10:30 a.m. - 11:20 a.m. on Wednesdays,
and 3:30 p.m. - 4:30 p.m. on Thursdays during the spring semester. My office number is 901/843-3253 and
my email address is hamrickj@rhodes.edu. Please stop by my office anytime. If you’re unable to make
my office hours, let me know and we may be able to schedule an appointment at an alternate time.



ABOUT YOU. You should be hard-working and enthusiastic about learning! The principal prerequisites
for this course are multivariate calculus (Math 223) and sufficient mathematical maturity. Your life will
be easier if you have already taken Differential Equations (Math 251), Linear Algebra (Math 261), and
Transitions to Advanced Mathematics (Math 201). However, a focused and hard-working student who has
not taken Math 251, Math 261, and Math 201 can still be successful in this course.

ABOUT US. We will meet to talk about mathematical economics on Tuesdays and Thursdays from
2:00 p.m. - 3:15 p.m. during the fall semester. We will meet in Kennedy Hall 104. We will use Further
Mathematics for Economic Analysis, 2nd. ed., by K. Sydsaeter, P. Hammond, A. Seierstad, and A. Strom
(ISBN: 978-0-273-71328-9). I recommend, though I do not require, that you purchase and use Essential
Mathematics for Economic Analysis, 3rd. ed., by K. Sydsaeter and P. Hammond. You may find this book
to be a useful reference as we proceed through the more advanced material in Further Mathematics for
Economic Analysis.

We will discuss a seemingly random smattering of the chapters in the Further Mathematics for Economic
Analysis textbook, including Chapters 2, 3, 8, 11, 12, and 14. However, the choice of chapters is not so
random: all of these chapters focus on optimization in some way, shape, or form.

ON ATTENDANCE. Attendance is expected in this course but is neither required nor rewarded. You
may only miss a quiz or midterm examination under the most dire of circumstances, and even then only
with advance consent from me.

ON HOMEWORK. Problems from the textbook will be assigned during each class period. Solutions to
these problems are in the back of the textbook. I expect you to work on the assigned homework problems
very frequently but for short periods of time. Approximately every Tuesday, a subset of the problems from
the prior week will be assigned along with several new problems whose solutions are not available
in the back of the book. All of the assigned problems will be due on Friday. In general, I encourage
you to work with your colleagues, though doing so in a passive way will ultimately not serve you well.

A special opportunity: LATEX is the most prominent document preparation package used by mathe-
maticians, economists, and other scientists. For each homework assignment for which you nicely type up
your results in LATEX (I prefer to use WinEdt with MiKTeX), I will increase your final grade in the course
by one half of one percent (1/2%). The web is filled with information on how to download, install, and
use LATEX, and I am happy to answer your questions about LATEX too. (This extra credit opportunity does
not apply to class projects.)

We won’t have enough time to discuss many homework questions in class, so please come to my office hours
or schedule individual appointments with me. I will not accept late homework assignments under
any circumstances.

ON QUIZZES. Four times during the semester we will pause and take short quizzes covering recent class
material and assigned homework problems. The dates of the quizzes are noted on the course outline.

ON CLASS PROJECTS. In this course, you will complete three projects involving issues like optimiza-
tion, analytic solutions to recursive relations, and the calculus of variations. The due dates of these course
projects are located on the course outline.

Because the number and sophistication of the computations in these assignments, I will ask you to use
Mathematica (though, with permission, you may use MATLAB, another computer algebra system, or
another programming language). Please note: You will most likely have to take some initiative
to learn a computer algebra system like Mathematica if you don’t know one already. To help
you learn Mathematica, I will offer a number of two-hour Mathematica training sessions at the beginning
of the semester or set up individual meetings with students.



ON THE MIDTERM EXAMINATION.We will pause in the middle of the semester and take a major,
in-class midterm examination during a two-hour evening meeting at a time and place that is agreeable to
all of us.

ON THE FINAL EXAMINATION. A final, written, comprehensive 2.5-hour examination will be
held on Friday, May 6, 2011 at 8:30 a.m.

ON GRADING. I’ve noticed that students are too focused on grades, to the great detriment of their
own learning. If students put as much effort into actually learning material as they did worrying about
their grades, their performance would be much better. Nevertheless, part of my job is to assign grades
fairly and in a manner that reflects the high academic standards at Rhodes College. In this class, we will
use the standard ten-point scale. “Plus” or “minus” grades will be assigned to students with grades close
to the extremes of each ten-point bracket (plus or minus three points from the boundary of each bracket).
In general, I do not inflate grades. Specifically, I do not curve final grades in this course.
For more information about the scourge of grade inflation, see www.gradeinflation.com.

Your grade in this course will be computed according to the following weights:

Component Weight

Homework Assignments 15%
Quizzes 24%
Midterm Examination 18%
Final Examination 22%
Class Projects 21%

ON MISSING EXAMINATIONS. I do not, under any circumstances, offer make-up exam-
inations due to absence or sickness. Writing a good examination (and the solutions) requires a
substantial investment of my time and energy. You must plan on taking each examination.

ON CHEATING. In this class, we will adhere to the provisions of the Rhodes College Honor Code. In
general, I encourage you to work on homework problems and class projects with colleagues but you may
not copy work from colleagues verbatim or merely paraphrase their work. Obviously, you may
not work with other students on examinations and you may not use crib notes or your textbook during an
examination. In general, if the Rhodes College Honor Council concludes that a student in this course has
violated the honor code, I will adhere to the recommendations of the Honor Council. However, I reserve
the right to lower a student’s grade in this course if I sincerely believe that an infraction has occurred.


