Course Title: Differential Equations Course No. MAT 234
Class Hours: 4 Laboratory Hours: 0 Credit Hours: 4
Department Head Approval: Date: Spring 2007

Maria DelLucia, Ph.D.

Dean Approval:

Reginald Luke, Ph.D.

Prerequisite:
MAT-233 or approval of mathematics department chairperson.

Textbook of Course:
Author Title Publisher

Simmons, Kranz Differential Equations McGraw-Hill

Theory, Technique, and Practice

Catalog Course Description:

An introduction to differential equations for students interested in mathematics and sciences —
both physical and social sciences. Covers first-and second-order ordinary differential equations
and systems of first-order equations, both linear and non-linear. Qualitative and numerical
analysis are emphasized along with analytic techniques such as Laplace transforms and matrix
methods. Applications and modeling of real phenomena are discussed throughout the course.

Objectives of Course:

1. To master elementary methods for solving first-order linear ordinary differential equations,
and second-order linear ordinary differential equations with constant coefficients.

2. To apply differential equations in solving such problems of the physical and engineering
sciences as those of elementary mechanics, growth and decay phenomena, and oscillation
theory.

3. To introduce the theoretical background of differential equations in the terms of linear
algebra and matrices.

4. To learn numerical and graphical methods for solving differential equations by the use of
methods such as Euler to Runge-Kutta.
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5. To be able to handle systems of first order linear equations.

MAT 234

6. To be familiar with alternative methods to solve differential equations including Laplace
transforms and infinite series.

MAT 234 Qutline

Differential Equations, Simmons, Krantz

Chapter 1:

What is a Differential Equation?

Section 1:
2:
3:

4.
5

N

10:

Chapter 2:

Introduction
Nature of Solutions
Separable Equations

First-Order Linear

: Exact Equations

Orthogonal Trajectories
Homogeneous Equations

Integrating Factors
Reduction of Order

Hanging Chain and Pursuit Curves

EXAM 1

Second-Order Equations

Section 1:
2:

3:
4:

5:

Chapter 3:

Second-Order with Constant Coefficients
Undetermined Coefficients

Variation of Parameters
Use of a Known Solution to find another

Vibrations and Oscillations

Qualitative Properties and Theoretical Aspects

Section 1:

Review of Linear Algebra
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Chapter 4:

Bit of Theory
Picard’s Existence and Uniqueness Theorems

EXAM 2

Power Series Solutions and Special Functions

Section 1:
2:

3:

4:

Chapter 7:

Review of Power Series
First-Order Series Solutions

Second-Order Linear: Ordinary Points

Regular Singular Points

Laplace Transforms

Section 1:
2:

3:
4:

5:

Chapter 8:

Introduction
Applications to Differential Equations

Derivatives and Integrals of Laplace Transforms
Convolutions
Unit Step and Impulse Functions

EXAM 3

The Calculus of Variations

Section 1:
2:

3:

Chapter 9:

Introduction
Euler's Equations

Isoperimetric Problems

Numerical Methods

Section 1:
2:

Introduction
Euler's Method

Page 3

MAT 234

Dr. S. Aloff

11

12

13

14

15

16

17

18

19

20

21

22

23

24



MIDDLESEX e

cC O N T L E

3: The Error Term

4: Umproved Euler Method 25
5: Runge-Kutta Method

Chapter 10: Systems of First-Order Equations

Section 1: Introduction 26
2: Linear Systems

3: Homogeneous Systems with Constant Coefficients 27

4: Nonlinear systems: Volterra’s Predator-Prey Equations 28
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