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This course is designed to introduce a wide of range of mathematical
techniques used in senior undergraduate level economics courses. The
course will extensively employ linear algebra and basic calculus.
Mathematics has become the language of modern analytical economics

It quantifies the relationships between economic variables and among
economic actions. It formalizes and clarifies properties of these
relationships. In the process, it allows economists to identify and
analyze those general properties that are critical to the behavior of

economic systems.

This course is taught in English. Students should get used to
lecturing in English and grasp basic mathematical tools commonly used
in economics courses. In addition to lecturing, some class
interactions are also involved, especially in—class assignments for
which selected students are expected to demonstrate the answers in
front of their cohorts. Students are also expected to review materials
at the end of each lecture class and are expected to take a quiz for

every a few weeks.
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1: Review of Basic Knowledge of Calculus and Linear Algebra (Chapter
2,3,6,7,8,9)
SOOI R R AR (Fee M 28 2, 3, 6, 7, 8, 9 &)

2: Euclidean Spaces (Chapter 10)

In this chapter, we begin with studying how to generalize notions of
points, lines, planes, distances, and angles to n—dimensional
Euclidean spaces. Later, our analyses of n—commodity economies will

make heavy use of these concepts
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2: Linear Independence (Ch 11)
In this chapter, we begin with the definition and characterization of
linear independence. The complementary notion of span and the concept

of a basis for Euclidean space are then introduced
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3: Limits and Open Sets (Ch 12)
This chapter focuses on studying in some detail the notions of

sequence, limit, neighborhood, open set and closed set.
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4: Functions of Several Variables (Ch 13)

This chapter begins the study of nonlinear functions of several
variables. It develops some vocabulary for working with multivariable
functions and 1indicates how to visualize these underlying
relationships geometrically, at least, when there are only three or

four variables involved
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5: Calculus of Several Variables (Ch 14)

A primary goal in economic analysis is to understand how a change in
one economic variable affects another. This chapter introduces
multivariable calculus as the primary tool for understanding how
variables affect others in economic relationships described by

functions of several variables
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6: Implicit Functions and Their Derivatives (Ch 15)

Frequently, the equations which arise naturally have the exogenous
variables mixed in with the endogenous variables. We still want to
answer the basic question: how does a small change in one of the
exogenous variables affect the value of the endogenous variable? This
chapter will demonstrate how to answer this question for implicit

functions.
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7: Quadratic Forms and Definite Matrices (Ch 16)

The natural starting point for the study of optimization problems is
the simplest such problem: the optimization of a quadratic form. This
chapter studies some basic properties about quadratic forms and

definite matrices
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8: Unconstrained Optimization(Ch 17)

Since optimization plays such a major role in economic theory, this
chapter on unconstrained optimization can be considered a core of
this course. This chapter turns from the matrix criteria that specify
the conditions for optimizing a quadratic form to the first and second
order derivative conditions that characterize the optima of a general

differentiable function.
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9: Constrained Optimization (Ch 18)
This chapter begins the treatment of constrained maximization
problems. We bring all the mathematical background of the previous

chapters to bear on this central topic of economic theory.

ZURFAT T IR R (Fi 5 B 28 18 D
AEAN QIR IGLIFIFEAT T e U v R A% B H 7%

10: Constrained Optimization II (Ch 19)
This chapter continues our study of the central mathematical technique
in economic theory: the solution of constrained optimization problems.

We look at three other aspects of the Lagrangian approach.
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11: Homogeneous and Homothetic Functions (Ch 20)
This chapter examines the important properties of a special kind of
functions which arise in economic models: homogeneous functions and

homothetic functions.
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12: Concave and Quasiconcave Functions (Ch 21)
Concave functions play a role in economic theory similar to the role
that homogeneous functions play. This chapter examines the important

properties of concave and quasiconcave functions
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The course is taught through lectures, Q&A in the class, homework,

and quizzes. There are 28 lectures in total.

ATTREER A AN B RE R . REFETHE. REEL LN, —3t

BEHA . -
28 IIRE P .
FEEITES)
(Teaching and
learning
activities)
Attendance/Homework/Quiz: 20%
HE) /RS TE/ /NI 20%
Midterm Exam: 30%
APk 30%
Final Exam: 50%
WIARZE: 50%
SRR The program defines scholastic dishonesty broadly as any act by a
Assessment student that misrepresents the student’s own academic work or that
Crite

compromises the academic work of another. Examples include cheating
on assignments or exams, plagiarizing (misrepresenting as one’ s own
anything done by another), unauthorized collaboration on assignments
or exams, or sabotaging another student’ s work. Students, who copy
assignments, allow assignments to be copied, or cheat on quizzes
will fail the assignment or quiz on the first offense, and fail the
entire course on the second. Cheating on mid-term or final exams

will result in automatic failure for the course
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Mathematics for Economists, First Edition, by Carl P. Simon and Lawrence Blume

Mathematical methods and models for economists , Angel de la Fuente, Cambridge
University Pr., 2000
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