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   PPRREELLIIMMIINNAARRIIEESS  
  
These notes are a summary of the material presented in class for the course GTS211. Their 
purpose is to provide supplemental material to the book, including examples and homework. 
By no means they substitute the book or attendance to class.  

The course GTS211 consists of three entirely unrelated topics: Part I deals with differential 
equations; Part II undertakes the study of Fourier Analysis; Part III covers concepts of 
numerical analysis. This paper only includes only the first part of the course. 

A differential equation is an equation involving a function y(x) and some of its derivatives. 
Solving differential equations requires a systematic methodology. There are several types of 
differential equations; for each type there is a unique procedure to obtain the solution. The 
task to the student to solve a problem of differential equations entails to first recognize the 
type of the equation and second apply the appropriate method of solution. This means that the 
student who practices the solution of each different type of equation is in good condition to 
perform well in the exams.  

Chapter 1 presents introductory concepts. Chapter 2 deals with first order differential 
equations, which involve only the first derivative of the function. Chapter 3 tackles 
differential equations of second order, involving a second derivative. Chapter 4 takes on 
Laplace Transform. 

At the end of each chapter, a list of homework is provided. Homework are not compulsory. 
This is just a suggested list of problems for practicing. The problems given in the exams are 
always similar to the problems suggested in the homework sections. 

 

I wish you a successful semester.      

                                                          Ruben N. Mera                                       
 
 
 
 
 
 

 
 

 II



 

 CCOONNTTEENNTTSS  
  
 
CHAPTER 1 Introduction 1 
 

   1.1  Preliminaries       1 
   1.2  Generalities       2 
   1.3  Linear Differential Equations       5 
   1.4  Memory Refreshing       6 
   Homework       7 
 
CHAPTER 2 First Order Differential Equations 8 
 

   2.1 Solving by Integration       8 
   2.2 Integrating Factors       9 
   2.3 First Order Linear Equations       9 
   2.4 Separable Differential Equations       12 
   2.5 Exact Equations       13 
   2.6 Substitution Methods       14 
   2.7 Integrating Factors Revisited       15 
   2.8 Homogeneous Equations       17 
   2.9 Bernouilli Equations       18 
   Chapter 2 Summary       20 
   Homework       21 
 
CHAPTER 3 Second Order Linear Equations 22 
 

   3.1 Linear Second-Order Differential Equations      22 
   3.2 Homogeneous Second-Order Equations       23 
   3.3 Initial Value Problem       24 
   3.4 Vector Spaces, Linear Independence of Solutions, Basis       24 
   3.5 Method of Reduction of Order       26 
   3.6 Second-Order Linear Equations With Constant Coefficients       27 
   3.7 Brief Review of Complex Numbers       28 
   3.8 Case of Two Conjugate Complex Roots       29 
   3.9 Euler-Cauchy Equation       30 
   3.10 Nonhomogeneous Equations,  Undetermined Coefficients       31 
   3.11 Finding Particular Solution of the Nonhomogeneous Equation  32 
   3.12 Modification Rules       33 
   3.13 Variation of Parameters       34 
   Homework       35 
 
CHAPTER 4 Laplace Transforms 36 
 

   4.1 Definition of the Laplace Transform        36 
   4.2 Existence and Uniqueness of the Laplace Transform       37 
   4.3 Basic Properties of the Laplace Transform       38 

 III



   4.4 Inverse Laplace Transform       39 
   4.5 Review of Partial Fractions; Finding Inverse Transforms       40 
   4.6 Application to Solving Differential Equations       43 

 IV


	GTS 211 Differential Equations and Numerical Methods
	Class Notes 
	Part I:
	DIFFERENTIAL EQUATIONS and 
	LAPLACE TRANSFORMS
	CHAPTER 3 Second Order Linear Equations 22
	CHAPTER 4 Laplace Transforms 36



