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Introduction
A. Catalog Description

An introduction to the theory of linear systems aligtrete probability with applications from busiseand the
physical and social sciences. The study of limgatems includes a discussion of matrix theorylgu@ar
programming. The concepts from linear systemspaabability are integrated in the study of Markovaihs
and Game Theory. The use of graphing calculatadscamputer software are an integral part of thesm
This course is recommended for students wantirmgtoplete a minor in mathematics, and it contaipgctoof
particular interest to students studying businedsusiness-related topics. Students who havevedeiredit for
MATH 257 may not receive credit for MATH 15®rerequisite: Three years of high school mathematics.
Satisfies the Mathematical Approaches core requrgmOffered Spring term only.

. Objectives

The primary objective of the course is to introdstiedents to mathematical tools that can be usetbtiel
problems from business and the physical and seciahces. When the level is appropriate, the Uyidgr
theory is developed. The theory and tools disaliase distinguished from the tools of calculus that
fundamentally depend on infinite limiting processé@$e course is designed also to give studenteader view
of mathematics, to develop their ability to reagoantitatively, and to help students understanthteaspects
of the mathematical modeling process in termssopdwer and limitations.

This course satisfies the Mathematical Approaclagsgory of the university's core curriculum by depéeng an
appreciation of the power of Mathematics and formathods to provide a way of understanding a proble
unambiguously, describing its relation to othergbems, and specifying clearly an approach to itstem. A
student in this course will develop a variety ofthesmatical skills, an understanding of formal redsg, and a
facility with applications. Specifically, this cmae will develop the study of formal logic, at letsthe extent
that is required to understand mathematical proof.

. Prerequisites

Three years of high school mathematics.

Required Topics
A. Linear Systems

1. Linear equations and inequalities.
2. Methods for solving systems of linear equations.

e Substitution
« Gaussian elimination method
e Gauss-Jordan elimination method

e Matrix solution
3. Matrix theory

* Arithmetic operations on matrices.
* The inverse of a matrix

* Leontieff Input-Output analysis
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4.

Linear Programming
* Geometric approach to solving linear systems

» Simplex method for solving linear systems

B. Discrete Probability

1.

Combinatorics and Set theory

* Inclusion-exclusion principle.

*  Multiplication principle

* Permutations and combinations.

* The Binomial theorem

* The Multinomial theorem

Probability models of random phenomena.
» Sample Space and Events

* Equiprobable outcomes

* Union, intersection, and complement of events
* Independent events

» Conditional probability

* Bayes' Theorem

C. Markov Chain Processes

1.
2.
3.

The types of problems that can be viewed as&kdwaChain process.
Regular Markov Chain processes
Absorbing Markov Chain processes

D. Game Theory

P wDd e

5.

The nature of game theory problems.

The goals of game theory stategy.

Strictly determined and nonstrictly determinedngs.
Determining pure and optimal mixed strategies.

The application of Linear Programming to thebpeas of Game Theory.

Optional Topics

A. Difference equations

B. Graph theory

C. Mathematics of finance
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IV. Bibliography
Goldstein, Schneider, & Siegel Finidathematicandlts Applications,Prentice Hall

Mizrahi & Sullivan Finite Mathematics With Applidahs Wiley

Larson & Edwards Finite Mathematjddoughton Mifflin

V. Assessment Tools

Assessment of the extent to which a student meetsdurse objectives could be measured with hontewor
assignments, quizzes, computer and calculator isestacase studies and/or projects, and examigation



