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ABSTRACT

So far, many things were said about differential equations without time delay, the so called ordinary differential equations or partial differential equations and their solutions. Different techniques have been used to show the existence and uniqueness of the solution of initial value problem of these equations. Since time delay occurs naturally in just about every interaction of the real world, here in this project report we treat some differential equations with time delay, the so called linear functional differential equations or linear differential difference equations in general and for these equations, a complete theory can be developed using very basic tools. The project serves as an introduction to the more general types of differential difference equations. It also is intended to bring out the roles of the characteristic equation and Laplace transform to determine the solution of linear differential difference equations and to emphasize some of the differences between retarded and neutral equations. 











ii
TABLE OF CONTENT
 
Content 								                                 Page
Acknowledgement ………………………………………………………………............................i
Abstract ……………………………………………………………………. ……..	……….. …...ii
Introduction ………………………………………………………………………………………1
Chapter 1
General concepts of   functional differential equations\ linear differential difference equations………………………………………………………………………………………….2
Chapter 2
Solution of Linear Differential Difference Equations with constant coefficients…... …………...6
2.1 Differential and Difference Equations……………………………………………........6
2.2 Retarded differential difference equations …………………………………………….9

2.3 Exponential estimates of  x(, )………………………………………………………14
2.4 Characteristic equation ………………………………………………………………..16
2.5 The fundamental solution …………………………………………………………….19
2.6 The variation-of-constants formula …………………………………………………..22
2.7    Neutral Differential Difference Equations ………………………………………….26
 Conclusion ………………………………………………………………………………… ….45
  Reference    …………………………………………………………………………………....46


image1.jpeg




image2.wmf
f


oleObject1.bin


ADDIS ABABA UNIVERSITY

 

COLLEGE OF NATURAL SCIENCES

 

DEPARTMENT OF MATHEMATICS

 

                                                                                                                             

                      

 

 

  

            

EXPONENTIAL 

ESTIMATES IN

 

RETARDED FUNCTIONAL DIFFERENTIAL 

E

QUATIONS

 

       

    

 

GRADUATE PROJECT 

REPORT 

SUBMITED IN PARTIAL 

FULFILLMENT OF THE 

R

EQUIREMENTS FOR THE DEGREE OF

 

MASTER OF SCIENCE IN MATHEMATICS

 

                            

    

 

BY:  DEREJE TADESSE

 

ADVISOR

:

  

TADESSE ABDI (PhD)

 

 

                                                                                                               

Febr

uary,

 

2012

 

                                          

Addis Ababa, Ethiopia

 

