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Power series solution of ordinary

differentia I eouations : Introduction
1

Power series solution to ordinarv points 2

Power series solution to ordinary points 3

Leoendre Dolvnomial 4

Leqendre polvnomial f,

Power series solution to regular singular
Doints (Frobenius method)

6

Power series solution to regular singular
Doints (Frobenius method)

7

Power series solution to regular singular
Doints (Frobenius method)

8

Bessel's functions ( first and second kind) 9



Bessel's functions ( first and second kind
Complex analvsis : introduction

Complex plane, Limit and continuity,
Analytic function)

Elementarv functions
Elementarv functions

Complex integration (Line integral using
the representation of curve, Cauchy's

integral theorem, Cauchy's integral

Complex integration (Line integral using
the representation of curve, Cauchy's

integral theorem, Cauchy's integral
formula

:iilt , i, i;ille
Complex integration (Line integral using
the representation of curve, Cauchy's

integral theorem, Cauchy's integral
formula

Infinite series in the complex plane
(Convergence and divergence series,
Power series, Laurent's expansion
Infinite series in the complex plane

(Convergence and divergence series,
Power series, Laurent's expansion

The theory of residues (Residue integration
method, Evaluation of real definite

The theory of residues (Residue integration
method, Evaluation of real definite

inteq ra I

Numerical Techniques : introduction
Zero Findin

Linear Equations
Linear Equations

Numerical Inteqrations
Ordinary Differential Equations: Euler's

method
Ordinary Differential Equations: Runge-

Kutta methods
Partial differential equations: introduction

Solution like ordinary differential
uations

Some applications of PDE like one-
dimensional wave equation, one-
dimensional heat equation or others
Some applications of PDE like one-
dimensional wave equation, one-
dimensional heat equation or others
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Math III
here the name of course coordinatorCourse Coordinator

The main objectives of this material are to learn the students

how to solve the ordinary differential equations with variable

coefficients using power series method, to study the complex_

analysis and its use in analyzing the stability of the dynamical

systems. In addition studying the material aims to learn the

students the methods of solving numerically the algebraic and

differential equations and finally to deal with the solution of

rtial differential equations.

Course Objective

Math III consists mainly of four patts; solution to the ordinary

differential equations with variable coefficients using power

series method" the complex analysis, the numerical technique

which it devoted to solve algebraic and differential equations

and finally the solution to the partial differential equation

usins methods similar to ODE.
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Erwin Kreyszig. ttAdvanced Engineering Mathematics" 9th

ed.2006.

wylie c, Ray. "Advanced Engineering Mathematics" 5th ed'

1982.
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Course Assessment 20% 10% 70%

General Notes

Republic of Iraq
The Ministry of Higher Education

& Scientific Research

University:
College:
Department:
Stage:
Lecturer name:
Academic Status:

Qualification:
Place of work:

Course week Outline
Lab. Experiment

Assisnments
Topics Covered

Power series solution of
ordinary differential
uations:Introduction

Power series solution to
ordinary points

Power series solution to
ordinarY Points

Legendre polynomial
endre polynomial

Power series solution to
regular singular Points

Frobenius method
Power series solution to
regular singular Points

Frobenius method
Power series solution to
regular singular Points

Frobenius method
Bessel's functions ( first

and second kind
Bessel's functions ( first

and second kind
Complex analYsis:

introduction

Complex Plane,
Limit and
continuit



Analytic function)

13 Elementary functions
t4 Elementary functions
15 Complex integration

(Line integral using the
representation of curve,

Cauchy's integral
theorem, Cauchy's
inteoral formula)

t6 Complex integration
(Line integral using the
representation of curve,

Cauchy's integral
theorem, Cauchy's
inteqral formula)

Half-year Break
t7 Complex integration

(Line integral using the
representation of cu rve,

Cauchy's integral
theorem, Cauchy's
inteqral formula)

18 Infinite series in the
complex plane

(Convergence and
divergence series, Power

series, Laurent's
expansion)

t9 Infinite series in the
complex plane

(Convergence and
divergence series, Power

series, Laurent's
expansion)

20 The theory of residues
(Residue integration

method, Evaluation of
real definite integral)

2l The theory of residues
(Residue integration

method, Evaluation of
real definite inteqral)

1'.' Numerical Techniques:
introduction

23 Zero Finding

24 Linear Equations

25 Linear Equations

26 N umerical Integ rations

27 Ordinary Differential
Equations: Euler's



Ordinary Differential
Equations: Runge-Kutta

methods
Partial differential

uations: introduction
Solution like ordinary
differentia I eq uations
Some applications of

PDE like one-
dimensional wave
equation, one-
dimensional heat

uation or others
Some applications of

PDE like one-
dimensional wave
equation/ one-
dimensional heat

uation or others
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