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Course Description Form

. Course Name:

Measure theory

. Course Code:

. Semester / Year:

semester 2025-2026
. Description Preparation Date:

30/01/2025

. Available Attendance Forms:
In-person and online attendance
. Number of Credit Hours (Total) / Number of Units (Total) :
45 hours (3 units)

. Course administrator's name
: Prof. Dr. Ali Khalaf Hussain

. Course Objectives

CLO1. Understand measurable spaces.
CLO2. Study Lebesgue measure.
CLO3. Apply convergence theorems.
CLO4. Use measure theory in analysis.

9. Teaching and Learning Strategies

1: Define basic concepts
2: Prove properties

3: Compute integrals

4: Analyze convergence
5: Apply in research

10. Course Structure

Week Hours | Required Learning Unit or subject | Learning method | Evaluation method

Outcomes name

CLOI1+ CLO2 Introduction Lecture Class Activities
CLO1+ CLO2 Boolean ring Lecture Class Activities
CLO1+ CLO2 Lebesgue Class Activities

Lecture
measure

CLO1+ CLO2 Lebesgue Class Activities

Lecture
measure

CLO3 Outer measure Lecture Class Activities

CLO3 Class Activities

Outer measure Lecture




CLO3

Outer measure

Lecture

Class Activities

CLO5+ CLO2

Exam

Midterm Exam

CLO4

Measurable set

Assignments

CLO4

Measurable set

Assignments

11

CLO4

Measurable
function

Assignments+ Class
Activities

12

CLO4

Egoroff theorem

Assignments+ Class
Activities

13

CLO3+ CLO4

Riemann integral

Assignments+ Class
Activities

14

CLO3+ CLO4

Lebesgue integral

Assignments+ Class
Activities

15

3

CLO3

Lebesgue integral

Project/Report

11. Course Evaluation

The total grade is 100 points, distributed as follows:

e 30 points: Coursework (assignments, participation, quizzes, midterm exam, report ,
seminar)
e 70 points: Final Exam

12. Learning and Teaching Resources

1. H. L. Royden, Real Analysis, 4th Edition.
2. Gerald B. Folland, Real Analysis: Modern
Techniques and Their Applications.

Required textbooks (curricular books,

if any)

1. Measure theory by Halmose

2. Measure Lebesgue integral and
Hilbert space by A. N. Kolmogorove
and S. V. Famin

Main references (sources)

Recommended books and references | LEBESGUE MEASURE
and

(scientific journals, reports.. ) INTEGRATION

Electronic References, Websites




Course Description Form

1- Course Name:

Algebraic Topology

2- Course Code:

3. Semester / Year:

2025-2026

4. Description Preparation Date:

9/2/2026

5. Available Attendance Forms:

In-person and online attendance
6. Number of Credit Hours (Total) / Number of Units (Total) :
45 hours per 15 weeks and 3 units per week
7. Course administrator's name (mention all, if more than one name)
Dr. Saad Mahdi Jaber Email: s.jaber@uowasit.edu.iq

8. Course Objectives

CLO1: Understand the fundamental concepts of algebraic topology.
CLO2: Calculate the fundamental group of certain spaces.

CLO3: Analyze spaces using homotopy tools.

CLO4: Understand the fundamentals of homology and its applications.

CLO 5: Connect algebraic concepts to topological structures.

9. Teaching and Learning Strategies

1- Defining basic concepts such as topological spaces and paths
2— Calculating fundamental groups

3- Analyzing homotopic equivalences between spaces

4- Applying homology concepts

5- Solving advanced problems in algebraic topology

10. Course Structure

Week Hours | Required Learning Unit or subject | Learning Evaluation method

Outcomes name method

Introduction in | Using the pen and
CLOI1+ CLO2 algebraic board and data Class Activities
topological show




CLO2+ CLOA4

Homotopy theory

Using the pen and
board and data
show

Class Activities

Fundemantal

CLO1+ CLO3 G
roup

Using the pen and
board and data
show

Exams and quick
exams and
assignments

10-12 CLOI1+ CLO2

fibration

Fiber space and

Using the pen and
board and data
show

Assignments+ Class
Activities

Connecting

13- 15 CLO4+ CLOS

homomorphism &
Homology group

Using the pen and
board and data
show

Project/Report

11. Course Evaluation

The total grade is 100 points, distributed as follows:

e 30 points: Coursework (assignments, participation, quizzes, midterm exam, report ,

seminar)
e 70 points: Final Exam

12. Learning and Teaching Resources

Required textbooks (curricular books,

if any)

1.Hatcher, A. Algebraic topology. Cambridge
University Press, NewYork :, 2005.

Main references (sources)

1. Rotman,

J]. An

2. Massey, W. S. A basic course in algebraic
topology. Springer, 1991.
Introduction to

Homological Algebra. Cambridge University
Press, New York, NY, USA, 2010.

Recommended books and references

(scientific journals, reports...)

Electronic References, Websites




Course Description Form

1- Course Name:

Research methodology 1

2- Course Code:

Depeartment of Mathematics

3- Semester / Year:

Second semester 2025-2026

4- Description Preparation Date:

2/1/2025

5- Available Attendance Forms:

Actual Attendance

6- Number of Credit Hours (Total) / Number of Units (Total)

30 hours per 15 weeks and 2 units per week

Course administrator's name (mention all, if more than one name)

Name Assist Prof. Dr Nisreen Najm Abd Alokbi

Email nalokbi@uowasit.edu.ig

Course Objectives

Providing the necessary information about the concept of journals

Providing the student with the necessary knowledge of the mechanisms of
jornals work

Make the student aware of how to publish in journals

Make the student have the ability to distinguish between peer-reviewed and
peer-reviewed journals

Giving the student information about Publishing Association

Make the student aware of how the impact factor of a journal is calculated

To import knowledge about the importance of publishing in peer-reviewed
journals

Giving the student information about the PhD's thesis

Giving the student knowledge of how to write each part of the thesis

Providing information to students about plagiarism and how to avoid it.

Teaching and Learning Strategies

Adopting the discussion method

Using of the interactive way of learning

Research groups - nested discussion circles.

Making the students involved in various activities



mailto:nalokbi@uowasit.edu.iq

Course Structure

Week

Ho

Required Learning
Outcomes

Unit or
subject
name

Learning
method

Evaluat
ion
method

What is Journal? Basic
terminology's of journals.

Publishing company ,
examples of publishing
companies

Scientific
Journals

Lecture
and
discussion

Exams,
report
and
semina
r

How to choose a peer-
reviewed academic journal
for publication?

What is peer review journal?

Scientific
Journals

Lecture
and
discussion

Exams,
report
and
semina
r

How can you determine if a
journal is academic and
peer-reviewed?

What is the difference
between academic journal
and peer-reviewed journal?

Scientific
Journals

Lecture
and
discussion

Exams,
report
and
semina
r

The Impact Factor IF of the
Journals.

How to find impact factor of
a journal in scopus?

Scientific
Journals

Lecture
and
discussion

Exams,
report
and
semina
r

How to publish in peer-
reviewed journals?

What are the important steps
while publishing paper in
peer-reviewed journal?

Scientific
Journals

Lecture
and
discussion

Exams,
report
and
semina
r

What are the Scopus and
Elsevier?

What are the advantages of
publishing a research paper?

What is the most differences
between Elsevier, Springer
and ACS?

Scientific
Journals

Lecture
and
discussion

Exams,
report
and
semina
r

Test

Guide to writing scientific
research for Master thesis:
Structuring the thesis :
Writing the title of the thesis

Structure
of Thesis

Lecture
and
discussion




semina
r

Writing the High-level
summary (Abstract)

Structure
of Thesis

Lecture
and
discussion

Exams,
report
and
semina
r

Guide to writing scientific
research for Master thesis :
The introduction

Structure
of Thesis

Lecture
and
discussion

Exams,
report
and
semina
r

How to write literature
review in MSc thesis, and
How to write the
Methodology.

Structure
of Thesis

Lecture
and
discussion

Exams,
report
and
semina
r

How to write a discussion
and analyze the results in a
MSec. thesis and in research

paper

Structure
of Thesis

Lecture
and
discussion

Exams,
report
and
semina
r

How to write and arrange a
MSc thesis presentation and
research paper

Structure
of Thesis

Lecture
and
discussion

Exams,
report
and
semina
r

Plagiarism and ways to
avoid it

Plagiaris
m

Lecture
and
discussion

Exams,
report
and
semina
r

2 Test

Course Evaluation

The total grade is 100 points, distributed as follows:

e 30 points: Coursework (assignments, participation, quizzes, midterm exam, report

, seminar)
e 70 points: Final Exam

Learning and Teaching Resources

Required textbooks (curricular books, if any)
[1] There are no systematic references at the present time




Course Description Form

1- Course Name

: Module theory

2- Course Code:

3- Semester / Year:

semester 2025-2026

4- Description Preparation Date:

30/01/2026

5- Available Attendance Forms:

Actual Attendance

6- Number of Credit Hours (Total) / Number of Units (Total) :

45 hours (3 units)

7- Course administrator's name:

Asst. Prof.Dr. Haithab A. Shahad

8- Course Objectives

CLOL1: Introduce advanced concepts in module theory.
CLO2:Develop analytical skills in algebraic structures.
CLO3:Strengthen ability to construct and prove mathematical results.

CLO4: Prepare students for research in algebra and related fields.

9- Teaching and Learning Strategies

1- Defining the basic concepts of module theory

2- Analyzing submodules and their associated structures
3- Studying and operating module homomorphisms

4- Understanding free and terminating generative modules
5- Applying the theory to advanced algebraic problems

10- Course Structure

Week Hours | Required Learning | Unit or subject Learning

Outcomes name method

Evaluation method

1. Modules ,
Factor Modules ,
Module
Homomorphisms ,
1.1 Direct
Products and
Direct Sums ,
Free Modules,

1.2 Rings with
Invariant Basis
Number , Problem

Using the pen and
poard and data show

CLO1+ CLO2

Set

Class Activities




CLO1+ CLO2

Categories,

2.1

Functors ,Properties
of Morphisms ,
Problem Set.

2.2 Exact Sequences

in ModRr ,

2,3 Split Short Exact
Sequences
2.4 Problem Set.

Using the pen and
poard and data show

Class Activities

CLO1+ CLO2

2. Equivalent
Categories and
Adjoint Functors
3.1 Adjoints

3.2 Problem Set.

Using the pen and
poard and data show

Class Activities

CLO1+ CLO2

4.Chain Conditions

4.1 Generating and

Cogenerating Classes
4.2 Problem Set.

Using the pen and
poard and data show

Class Activities

CLO3

5.Noetherian and
Artinian Modules
5.1 Problem Set.

Using the pen and
poard and data show

Class Activities

CLO3

6. Modules over

Principal Ideal

Domains

6.1 Free Modules over
a PID

Using the pen and
poard and data show

Class Activities

6.2 Finitely
Generated Modules
over a PID

6.3 problem sets.

Using the pen and
poard and data show

Class Activities

CLO5+ CLO2

7.Injunctive,

Projective, and Flat
Modules.

Using the pen and
poard and data show

Midterm Exam

CLO4

invective Modules

Using the pen and
poard and data show

Assignments

CLO4+ CLO3

Provective Modules

Using the pen and
poard and data show

Assignments

CLO5

Flat modules

Using the pen and
poard and data show

Assignments+ Class
Activities

CLO5

8. Envelopes and
Covers.
8.1 Injective

Envelopes
8.2 Problem Set

Using the pen and
poard and data show

Assignments+ Class
Activities

13

CLO4+ CLOS

9. Projective Covers
9.1 The Radical of a
Projective Module.

Using the pen and
poard and data show

Assignments+ Class
Activities

14

CLO3+ CLO4

10.Modules of
Quotients.

Using the pen and
poard and data show

Assignments+ Class
Activities

15

CLO4+ CLOS5

10.1 Goldie s
Theorem , Problem
Sets.

Using the pen and
poard and data show

Project/Report

11- Course Evaluation




The total grade is 100 points, distributed as follows:
e 30 points: Coursework (assignments, participation, quizzes, midterm exam, report ,
seminar)
e 70 points: Final Exam

12- Learning and Teaching Resources

Required  textbooks  (curricular 1- T.Y.Lam, A4 First Course in Noncommutative Rings.

_ 2-  Anderson & Fuller, Rings and Categories of Module

books, if any)

Main references (SOUFCGS) 1- Atlyah & Macdonald, Introduction to
Commutative Algebra.

2-  David S. Dummit & Richard M. Foote, Abstract
Algebra.




Course Description Form

1- Course Name:

General Topology

2- Course Code:

3- Semester / Year:

semester 2025-2026

4- Description Preparation Date:

30/01/2026

5- Available Attendance Forms:

Actual Attendance

6- Number of Credit Hours (Total) / Number of Units (Total) :

45 hours (3 units)

7- Course administrator's name:

Prof. Dr. Daher W. Freh Al Baydli
Email: daheralbayli@uowasit.edu.iq

8- Course Objectives

CLO 1: Understand the foundational concepts and language of topology.

CLO 2: Analyze and classify topological spaces using topological properties.
CLO 3: Apply concepts of continuity, connectedness, and compactness.

CLO 4: Construct rigorous mathematical proofs involving topological structures.
CLO 5: Develop abstract reasoning and problem-solving skills.

CLO 6: Connect topological concepts with advanced areas of mathematics.

9- Teaching and Learning Strategies

1: Define and explain fundamental concepts of topology including topological spaces, open and
closed sets, bases, and subbases.

2: Describe and distinguish topological properties such as continuity, connectedness,
compactness, and separation axioms.

3: Analyze topological structures and determine their properties using formal mathematical
arguments.

4: Construct and evaluate rigorous proofs of topological theorems.

5: Apply topological concepts to solve mathematical problems and investigate examples ¢
counterexamples.

10- Course Structure

Week Hours | Required Unit or subject Learning method | Evaluation method
Learning name

Outcomes

Introduction to Class Activities

CLO1+ CLO2 Topology and Using the pen and
. board and data show
Motivation



mailto:daheralbayli@uowasit.edu.iq

CLO1+ CLO2

Topological Spaces
and Examples

Using the pen and
board and data show

Class Activities

CLO1+ CLO2

Open Sets and Closed
Sets

Using the pen and
board and data show

Class Activities

CLO1+ CLO2

Neighborhoods and
Limit Points

Using the pen and
board and data show

Class Activities

CLO3

Closure, Interior, and
Boundary

Using the pen and
board and data show

Class Activities

CLO3

Bases and Subbases

Using the pen and
board and data show

Class Activities

CLO3

Generated Topologies

Using the pen and
board and data show

Class Activities

CLOS5+ CLO2

Midterm Examination

Using the pen and
board and data show

Midterm Exam

CLO4

Continuous Functions

Using the pen and
board and data show

Assignments

CLO4+ CLO3

Homeomorphisms

Using the pen and
board and data show

Assignments

11

CLO5

Subspace Topology

Using the pen and
board and data show

Assignments+ Class
Activities

12

CLO5

Product Topology

Using the pen and
board and data show

Assignments+ Class
Activities

13

CLO4+ CLOS

Quotient Topology

Using the pen and
board and data show

Assignments+ Class
Activities

14

CLO3+ CLO4

Connectedness and
Path Connectedness

Using the pen and
board and data show

Assignments+ Class
Activities

15

3

CLO4+ CLOS

Compactness

Using the pen and

board and data show

Project/Report

11- Course Evaluation

The total grade is 100 points, distributed as follows:

e 30 points: Coursework (assignments, participation, quizzes, midterm exam, report ,
seminar)
e 70 points: Final Exam

12- Learning and Teaching Resources

Required textbooks

(curricular 1- Munkres, James R. Topology. 2nd ed., Prentice Hall, Inc.,

2000.
Simmons, George F. Introduction to Topology and Modern
Analysis. McGraw-Hill, 1963.

books, if any) 7.

Kelley, J. L. General Topology. Springer, New York, 1955.

Main references (sources)
Morris, Sidney A. Topology Without Tears, 2014.

Steen, Lynn Arthur, and J. Arthur Seebach. Counterexamples
in Topology. Springer, New York, 1978




Course Description Form

1- Course Name:

Numerical Analysis

2- Course Code:

3- Semester / Year:

semester 2025-2026

4- Description Preparation Date:

19/10/2025

5- Available Attendance Forms:

6- Number of Credit Hours (Total) / Number of Units (Total) :
45 hours (3 units)

7- Course administrator's name:
Prof. Dr. Bassim Nasih Abood

8- Course Objectives

By the end of the course, students are expected to be able to:

CLO 1: Understand the fundamentals of numerical analysis and its applications.
CLO 2: Apply numerical methods to find approximate solutions to equations.
CLO 3: Analyze numerical errors and their sources.

CLO 4: Use software to implement numerical algorithms.

CLO 5: Evaluate the accuracy and efficiency of different numerical methods.

9- Teaching and Learning Strategies

1: Explain the basic concepts of numerical analysis

2: Apply numerical methods to solve equations

3: Analyze numerical errors

4: Use software tools to implement algorithms

5: Evaluate the efficiency and accuracy of numerical methods

10- Course Structure

Week | Hours | Required | Unit or subject | Learning method Evaluation method
Learning | name

Outcomes

CLO1+ A-B methods Using the pen and board Class Activities
CLO2 and data show
CLO1+ A-M methods | Using the pen and board Class Activities
CLO2 and data show
CLO1+ P-C methods Using the pen and board Class Activities
CLO2 and data show




CLO1+
CLO2

Least square
approximation

Using the pen and board
and data show

Class Activities

CLO3

Orthogonal
polynomial

Using the pen and board
and data show

Class Activities

CLO3

Pade
Approximation

Using the pen and board
and data show

Class Activities

CLO3

Trigonometric
Approximation

Using the pen and board
and data show

Class Activities

CLOS+
CLO2

Midterm
Examination

Using the pen and board
and data show

Midterm Exam

CLO4

Power method

Using the pen and board
and data show

Assignments

CLO4+
CLO3

Householder
method

Using the pen and board
and data show

Assignments

CLOS5
11

Inverse
&symmetric
method

Using the pen and board
and data show

Assignments+ Class Activities

12 CLOS5

Elliptic PDE

Using the pen and board
and data show

Assignments+ Class Activities

CLO4+

13 CLOS

Parabolic PDE

Using the pen and board
and data show

Assignments+ Class Activities

CLO3+

14 CLO4

Hyperbolic PDE

Using the pen and board

Assignments+ Class Activities

CLO4+

15 3 CLO5

Applications

Using data show

Project/Report

11- Course Evaluation

The total grade is 100 points, distributed as follows:
» 30 points: Coursework (assignments, participation, quizzes, midterm exam, report, seminar)

e 70 points: Final Exam

12- Learning and Teaching Resources

Required textbooks

(curricular books, if any)

1- Burden, R. L., & Faires, J. D. (2010). Numerical Analysis (9th ed.).

Main references (sources)

1- Conte, S. D., & de Boor, C. (1980). Elementary Numerical Analysis:
An Algorithmic Approach (3rd ed.). McGraw-Hill.




Course Description Form

. Course Name:

Teaching Methods

. Course Code:

. Semester / Year: 2025-2026
2025-2026 (Master's Degree - Preparatory Level)

. Description Preparation Date:
22/10/2025

. Available Attendance Forms:

Daily Attendance
. Number of Credit Hours / Number of Units
(30) 2 Hour (Theoretical) pre week (2 units)
7. Course administrator's name (mention all, if more than one name)
Name: Assoc. Prof. Dr. Mahdi Alwan Aboud
Email: malwan@uowasit.edu.iq

8. Course Objectives

CLO 1: Introduce students to modern trends in science teaching.

CLO 2: Familiarize students with teaching methods and strategies for Life Sciences.
CLO 3: Identify key skills in teaching Life Sciences.

CLO 4: Develop thinking skills.

CLO 5: Explore strategies for fostering creative thinking.

CLO 6: Understand cognitive strategies.

CLO 7 :Learn about achievement tests.

9. Teaching and Learning Strategies
1: Lecture Method
2: Questioning and Inquiry
3: Blended Learning
10. Course Structure

Week | Hours Required Learning Outcomes | Unit or subject Learning | Evaluatio

name method n method

Importance of
Understanding teaching methods and | teaching methods for
strategies teachers,  students,
and subjects

Types of teaching
Understanding teaching skills skills, first session Lecture Discussion
skills

Steps to deliver a
successful lecture

Lecture Discussion

Effective lecture techniques Discussion



mailto:malwan@uowasit.edu.iq

Standard and inductive teaching
methods in mathematics

Definition, steps,
advantages, with Lecture Discussion
practical examples

Feedback techniques

Definition,
importance, sources,
and types of feedback Lecture Discussion
in mathematics
teaching

Active learning

Concept, importance,

. Lecture Discussion
roles, and strategies

Student presentation of active
learning strategies

Analysis and discussion | Practical Evaluation

Continuation of active learning
strategy discussions

Further analysis Practical Evaluation

Written Exam

. Written .
Mid-term assessment Evaluation
Exam

Cognitive strategies in teaching
mathematics

Concept and types Lecture Discussion

E-learning and mathematics
teaching in the digital age

Modern  techniques

. . Lecture Discussion
Integration

The relationship between mathematics
instructors and students

Humanizing

Discussion
approaches

13

Student assessment methods

Evaluation objectives, e

. - Lecture Discussion
question guidelines

14

Objective vs. essay-type questions

Features, drawbacks,

. . Lecture Discussion
improvement suggestions

15

1

Practical application of exam question
design

Hands-on activity Practical Evaluation

11. Course Evaluation

The total grade is 100 points, distributed as follows:

e 30 points: Coursework (assignments, participation, quizzes, midterm exam, report, seminar)
e 70 points: Final Exam

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Mathematics Teaching Methods
Teaching Skills

Active Learning Strategies
Measurement and Evaluation in the
Educational Process

Main references (sources)

Supplementary books and recommended
reading (scientific journals, reports, etc.)
Online References and Websites




Course Description Form

Course Name:

English Language

Course Code:

Depeartment of Mathematics

Semester / Year:

First semester 2025-2026
Description Preparation Date:

21/10/2025

Available Attendance Forms:

Actual Attendance
Number of Credit Hours (Total) / Number of Units (Total):

15 hours / one unit

Course administrator's name (mention all, if more than one name)
Name

Dr. Ageel Jassim Noor

Email ageel.noor@uowasit.edu.ig

Course Objectives

Familiarizing MSc students with basic language skills required for their study.
Introducing them to the proper use of English language in terms of types of
sentences and other basic structures in English.

Increasing MSc students' knowledge in the skills of reading and writing.
Exposing MSc students to real-life situations in English to foster the
approporiate use of different grammatical structures to cope with such
situations.

Teaching and Learning Strategies

In-class lectures

Power point presentations
Class discussions

Course Structure

Unit or
subject
name

Required Learning
Outcomes

Learning Evaluation

Week | Hours method method

International student, Going
abroad to study: Reading

1-

Unit One | lecture Assignment



mailto:aqeel.noor@uowasit.edu.iq

International student, Going
abroad to study: Listining

Unit Two | lecture Assignment

Where in the world...?, Reading

Unit

Three lecture Assignment / Quiz

Where in the world...?,
Listining

Unit Four | lecture Assignment

Newspaper articles, Reading

Unit Five | lecture Assignment / Quiz

Newspaper articles, Listning

Unit Six | lecture Assignment

Modern technology,
Innovations

Unit

lecture Assignment
Seven

Mid - Term Exam

Conferences and visits

Unit Eight | lecture Assignment

Science and our world,
Airpollution

Unit Nine | lecture Assignment

11- People: past and present, Three
famous writes

Unit Ten | lecture Quiz

12- The world of IT, Computers

Unit Ten | lecture Assignment

Inventions, discoveries, and
processes, How things work

13-

Unit Ten | lecture Assignment

14- Travel and tourism

Unit Ten | lecture Assignment

15- Final Exam

Course Evaluation

The total grade is 100 points, distributed as follows:
30 points: Coursework (assignments, participation, quizzes, report, seminar)
70 points: Final Exam

Learning and Teaching Resources

Required textbooks (curricular books, if any)

[1] Headway: Academic Skills - Level 2




Course Description Form

1- Course Name:

Applied Mathematics

2- Course Code:

3- Semester / Year:

semester 2025-2026

4- Description Preparation Date:

19/10/2025

5- Available Attendance Forms:

Actual Attendance
6- Number of Credit Hours (Total) / Number of Units (Total) :
45 hours (3 units)

7- Course administrator's name:
Prof. Dr Ali Hussan AlTaa’i

8- Course Objectives

By the end of the course, students are expected to be able to:

CLO 1: Build mathematical models of real-world problems.

CLO 2: Analyze models using appropriate mathematical tools.
CLO 3: Apply differential equations to describe natural phenomena.
CLO 4: Use numerical methods for approximate solutions.

CLO 5: Interpret results and relate them to practical applications.

9- Teaching and Learning Strategies

1- Explain mathematical modeling concepts

2- Build mathematical models of applied problems

3- Analyze models using mathematical tools

4- Use software for numerical solutions

5- [Evaluate results and relate them to real-world applications

10. Course Structure

Week | Hours | Required Unit or subject name | Learning method Evaluation
Learning method

Outcomes

General Description, Class Activities
Essential Background
Mathematics, and The Using the pen and board and
Exponential Integral data show




CLO1+
CLO2

The Method of Multiple
Scales

Using the pen and board and
data show

Class Activities

CLO1+
CLO2

Straightforward
Expansion, and the
Rayleigh Oscillator

Using the pen and board and
data show

Class Activities

CLO1+
CLO2

Mathieu’s Equation and
the Method of Strained
Parameters

Using the pen and board and
data show

Class Activities

CLO3

Regular and singular
perturbations

Using the pen and board and
data show

Class Activities

CLO3

Matched Asymptotic
Expansion

Using the pen and board and
data show

Class Activities

CLO3

Example of an internal
boundary layer

Using the pen and board and
data show

Class Activities

CLOS+
CLO2

Example of a nonlinear
problem

Using the pen and board and
data show

Midterm Exam

CLO4

Test

Using the pen and board and
data show

Assignments

CLO4+
CLO3

The WKB Method: Find
the WKB expansion for
some boundary value
problem

Using the pen and board and
data show

Assignments

CLO5

Eigenvalue problems and
Transition Points

Using the pen and board and
data show

Assignments+
Class Activities

CLO5

Two Turning Point
Problems

Using the pen and board and
data show

Assignments+
Class Activities

CLO4+
CLO5

Solution of Differential
Equations in terms of
Contour Integrals: The

Laplace Linear Equation

Using the pen and board and
data show

Assignments+
Class Activities

CLO3+
CLO4

Asymptotic Evaluation of
Contour Integrals

Using the pen and board

Assignments+
Class Activities

CLO4+
3 CLOS

Test

Using data show

Project/Report

11. Course Evaluation

The total grade is 100 points, distributed as follows:
30 points: Coursework (assignments, participation, quizzes, midterm exam, report, seminar)

70 points: Final Exam

12. Learning and Teaching Resources

Required textbooks

(Curricular books, if any)

[1]

Transformation and Application, Cambridge, 1995.

James P. Keener, Principle of Applied Mathematics:

Main references (sources)

13. [2] Carl M. Bender, Steven A. Orszag, Advanced mathematical
methods for scientists and engineers. Springe, 1999.




