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Abstract

In this manuscript we study initial value problems and boundary value prob-
lems for a first order ordinary differential equations. First, we will investigate the

initial value problems of the form

y(t) = fty®), ylto) = .

We establish the existence of solutions by the Banach Contraction Mapping
Principals. Next we present the numerical methods for the above initial value
problems, where the numerical comparison between the Euler and Runge-Kutta
methods are being investigated. Then we establish the existence of solutions to

multipoint boundary value problems

y = f(t,y) for each t € I =10, 1],
ay(0) + by(n) + cy(1) = o
We prove the existence of solutions to the multipoint by Schaeffer fixed point the-
orem and uniqueness of solutions by the Contraction Mapping Principal. Finally
we investigate the existence of solutions for nonlocal problems
y' = f(t,y(t)), for each t € J = [0,T],

y(0) + 9(¥) = vo.



Chapter 1

Introduction

This project is structured as follows. In chapter 1, we introduce notations, defi-
nitions and results that will be used in the remainder chapters of this project.
In Chapter 2, we will prove that there is a unique solution to the initial value

problems for a first-order ordinary differential equations. We consider

Yy (1) = Jty(0), ylto) = o

where f is a given function, and ¢y and yy are given real numbers. A solution
to this problem is a function y(t) satisfying the differential equation v’ = f(¢,y)
with initial condition y(ty) = yo. We use the Banach Fixed Point Theorem to
establish the existence of a unique solution.

In Chapter 3, we investigate the numerical method of the initial value problem
from Chapter 2. We show that the Runge-Kutta method gives better results than

Euler’s method.
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