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MODULE DESCRIPTION FORM
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Module Information
duy ! 83ladl Ologlan

Module Title Finite Mathematics Module Delivery
Module Type Core Theory

[ Lecture
Module Code Math105 O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 COSeminar
Module Level 1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDZ:te:t'f'c NI /AP 20/06/2023 Version Number | 1.0

Relation with other Modules

6531 dslyl 31gall o Z3Mall

Prerequisite module

Level 1

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents

Lol lgizally elad) z5lG g Ayl Bolell Colua

Module Objectives
Gyl 8oLl Colua]

This module aims to study the basic mathematical concepts (humbers, geometric
shapes, functions, groups...), and how these concepts form the hierarchy of more
complex concepts, especially the basic structures of the language of mathematics
(theorems, definitions, proofs, and algorithms...) with Focus on the mathematical
philosophical aspects. The course also aims to study mathematical logic and the
philosophy of mathematical proof.

Module Learning
Outcomes

Solal) @laidl Ol y5e0
Aoyl

1. Give the Definition of matrix.

A knowledge of Operation on Matrices and, Some type of Matrices.

A knowledge of determinants and their properties, Inverse of matrix.
Study Invertible matrices and adjoint matrices.

Study the Elementary transformations and Eigenvalues and Eigenvectors.
Give the Standard Eigenvalue Problem, applications on matrices.

No v ks wnN

Study the Kronecker Product and Eigenvalues, Approximating Eigenvalues
Diagonalization and Jordan Form.

®

Give the Fundamental concept, Representing graph with matrices.

9. 2.Aknowledge of connected graphs, graph isomorphism, planar graphs and
trees.

10. Give the Binomial Expansion, The Additive and Multiplication Principles,

Permutations, Combinations, Random Samples and Tree Diagrams.

Indicative Contents
Aol wlgisall

Indicative content includes the following.

Part A - Matrices and Determinants

Definition of matrix, Operation on Matrices, Some type of Matrices.
determinants and their properties. [30 hrs]

Inverse of matrix, Invertible matrices, adjoint matrices. [25 hrs]

Elementary transformations, Eigenvalues and Eigenvectors.. [15 hrs]

Standard Eigenvalue Problem, applications on matrices.. [20 hrs]

Part B - Graph Theory

Fundamental concept, Representing graph with matrices, connected graphs, graph
isomorphism, planar graphs, trees.. [30 hrs]

Part C - Combinatorial Analysis
Binomial Expansion, The Additive and Multiplication Principles, Permutations,
Combinations, Random Samples, Tree Diagrams. [30 hrs]




Learning and Teaching Strategies

eadailly eladl Ol il

The main strategy of this module Specification provides a concise summary of the
main features of the program and the learning outcomes that a typical student might
Strategies reasonably be expected to achieve and demonstrate if he/she takes full advantage of
the learning opportunities that are provided. It is supported by a specification for each
semester that contributes to the program.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jradll I CIlall @laziall eyt Jazsl Le grnl IUal) @lasiall eyl Joe

Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
Jradll I CIlall elsiadl ey U1 Jaxl Lee gl Ual) @laiall €yl Joo!

Total SWL (h/sem)
Jadl] I3 Il )1 bl Jax)

150

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
LSJ.E.J\ E&‘“’)" CLG.AAJ‘

Material Covered

Week 1 Definition of matrix

Week 2 Operation on Matrices, Some type of Matrices.

Week 3 determinants and their properties, Inverse of matrix.

Week 4 | |nyertible matrices, adjoint matrices

Week 5 Elementary transformations, Eigenvalues and Eigenvectors.
Week 6 Standard Eigenvalue Problem, applications on matrices.

Week 7 Mid-term Exam

Week 8 Kronecker Product and Eigenvalues, Approximating Eigenvalues
Week 9 Diagonalization, Jordan Form.

Week 10 | Fyndamental concept, Representing graph with matrices.
Week 11 |connected graphs, graph isomorphism

Week 12 | planar graphs, trees.

Week 13 |Binomial Expansion, The Additive and Multiplication Principles.
Week 14 Permutations, Combinations.

Week 15 Random Samples, Tree Diagrams.

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
wf).ﬂ.’b (ol.d)\)al.,an

Text
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1. Bernard Kolman" Introductory Linear Algebra with
Applications"

2. Lange. S." Linear Algebra"

3. Mostow. G. D. and Sampson. J. H." Linear Algebra"
London, 1969.

4. Stoll .R. R. and Wong .E. T." Linear Algebra" London,

1968.
5, Strang . G. " Linear Algebra and Its Applications" New
York, 1980
Recommended
Texts
Websites
Grading Scheme
loyddl Jalaseo
Group Grade il Marks % Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [BEgeve: 80-89 Above average with some errors
Success Group .
(50 - 100) C- Good NVES 70-79 Sound work with notable errors
D - Satisfactory bwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX — Fail (Axdlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F— Fail Cawel)y (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
duy ! 83ladl Ologlan

Module Title Calculus | Module Delivery
Module Type Core Theory

[ Lecture
Module Code Math101 O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 COSeminar
Module Level 1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/06/2023 Version Number 1.0

Date

Relation with other Modules

6531 dslyl 31gall o Z3Mall

Prerequisite module Level 1

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
dulyudl Baledl Colual

1. The student's knowledge of the real functions and how to draw them, shifting
(right, Left Up , Down) and Scaling Graphs

2. The student's knowledge of the definition of limits and their rules

3. The student's knowledge of the definition of the derivative at a Point,
Differentiation Rules, Second- and Higher-Order Derivatives, and Derivatives
of Trigonometric Functions and Implicit Differentiation.

4. 4. The student's knowledge of how to integrate and methods of integration

Module Learning
Outcomes

Bolal) phatll Calomyen
EWIR

. A knowledge of Functions and Their Graphs.

. Combining Functions Shifting and Scaling Graphs.

. A knowledge how to Composite of functions.

. A review the trigonometric functions.

. To begin with a definition of limit and show how can calculate the values of
limits.

6. To give several limit rules, to calculate limits of functions that are arithmetic

combinations of functions having known limits.

7. For further extend the concept of limit to infinite limits.

8. To understand continuity.

9. A knowledge that a function is said to have the Intermediate Value Property if

whenever it takes on two values, it also takes on all the values in between.

U b W N B

10. Define the slope and tangent to a curve at a point, and the derivative of a
function at a point.

11. To show how to differentiate the six basic trigonometric functions.

12. To show how to test the critical points of a function to identify whether local
extreme values are present.

13. Apply the second derivative to gives us information about how the graph of a
differentiable function

14. Applied Optimization Problems. Indeterminate Forms and L'Hopital's Rule.

Indicative Contents
dGolanpyl lgisall

Indicative content includes the following.

Part A - Real Functions
Functions and Their Graphs, Combining Functions Shifting and Scaling Graphs,
Composite of functions, Trigonometric Functions [24 hrs]

Limit of a Function, The Limit Laws, Precise definitions of One-Sided Limits.
Limits Involving Infinity, Infinite Limits. [26 hrs]

Continuity: Continuity at a Point, Intermediate Value Property. [20 hrs]
Part B - Differentiation

Differentiation Rules, Second- and Higher-Order Derivatives. [15 hrs]
Derivatives of Trigonometrig Functions and Implicit Differentiation. [20 hrs]




The Chain Rule and Parametric Equations.Related Rates. Linearization and
Differentials. [20 hrs]

Monotonic Functions and the First Derivative Test. Concavity and Curve
Sketching.Applied Optimization Problems. Indeterminate Forms and L'Hopital's
Rule. [25 hrs]

Learning and Teaching Strategies

eaally @ladl Ol

The main strategy of this module Specification provides a concise summary
of the main features of the program and the learning outcomes that a typica

SLGESE IS student might reasonably be expected to achieve and demonstrate if she take

full advantage of the learning opportunities that are provided. It is supported by

a specification for each semester that contributes to the program.

Student Workload (SWL)
e gawl 0 g Ul u“l.;'\“ gres)
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
dhadll g Il @lasiall eyl Josn) L gl (I laziall ] Janl
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
Jradll DMl Il plaiall ooyl V) Jomedl e el Il elatiall Coypyll] Jod
Total SWL (h/sem)
150

Jadl] 315 bl (1 bl Jar!
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Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #3 and #9, #10
Formative Assignments 2 10% (10) 2and 12 LO #6, #7 and #8, #11
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #14
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

9




Delivery Plan (Weekly Syllabus)
LSJ.E.J\ E&‘“’)" CLG.AAJ‘

Material Covered
Week 1 Real Functions: Functions and Their Graphs,
Week 2 Combining Functions Shifting and Scaling Graphs, Composite of functions.
Week 3 Trigonometric Functions, Limit of a Function.
Week 4 The Limit Laws, Precise definitions of One-Sided Limits.
Week 5 Limits Involving Infinity, Infinite Limits.
Week 6 Continuity: Continuity at a Point, Intermediate Value Property.
Week 7 Mid-term Exam
Week 8 DIFFERENTIATION: the Derivative at a Point, One-Sided Derivatives
Week 9 Differentiation Rules, Second- and Higher-Order Derivatives.
Week 10 |Derivatives of Trigonometric Functions and Implicit Differentiation.
Week 11 [The Chain Rule and Parametric Equations.
Week 12 |Related Rates. Linearization and Differentials.
Week 13 |Extreme Values of Functions. The Mean Value Theorem.
Week 14 Monotonic Functions and the First Derivative Test. Concavity and Curve Sketching.
Week 15 | Applied Optimization Problems. Indeterminate Forms and L'Hopital's Rule.
Week 16 Preparatory week before the final Exam
Learning and Teaching Resources
wf).ﬂ.’b (ol.d)\)al.,an
Text Available in the Library?
Required Texts Thomas. G. B.," Calculus and Analytic Geomatry",12th ,2012. Yes
dpya)l Halasll
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Gaglas " (ool il § daie " lall Olod 5. 8 .11
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Anton. H, Bivens .| & Davis. S. ,"Calculus ",7th ,2002.
Craw. I. "Advanced Calculus and analysis MA 1002",2000.
Dovermann. K.H., "Applied Calculus" math215,1999
Durfee. W.HB. ,"Calculus and Analytic Geomatry",1971.
Thomas. G. B. & Finney. R. L,"Calculus and Analytic
Geomatry",6th ,1984.
6. Thomas. G. B.," Calculus and Analytic Geomatry",12th

vk wnN e

,2012.
Websites
Grading Scheme
oyl Jalaseo

Group Grade il Marks % Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good [BESNVES 80 -89 Above average with some errors
Success Group ;
(50 - 100) C- Good NVES 70-79 Sound work with notable errors

D - Satisfactory wgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgatn 50-59 Work meets minimum criteria
Fail Group FX — Fail (A laadl W8) csly | (45-49) More work required but credit awarded
(0-49) F— Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

11



MODULE DESCRIPTION FORM
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Module Information
duy ! 83ladl Ologlan

Module Title The Foundation of Mathematics | Module Delivery
Module Type Core Theory
[ Lecture
Module Code Math103 O Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr/sem) 150 COSeminar
Module Level 1 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/06/2023 Version Number 1.0
Date
Relation with other Modules
3 Ayl lgodl ao d3aI
Prerequisite module Level 1 Semester
Co-requisites module None Semester

12




Module Aims, Learning Outcomes and Indicative Contents
Lol Olgizally elad) z5lG g Ayl Balell Colua

The aims of this module is to study basic mathematical concepts,
mathematical phrases and sentences, the method of mathematical proof, sets a
Module Objectives their operations, relations and functions to prepare the student to deal wit
Gy ! Balad) Lol mathematical operations in the future in a correct mathematical logical manner}
The course also aims to study mathematical logic and the philosophy of
mathematical proof.

After successful completion of this course students will be able to:

1. Choose the appropriate method of proof

2. Logical thinking when mathematical proof and proof in the way of
contradiction

3. The student's knowledge of the mathematical definition of finite and infinite
sets

4. Knowledge of operations on sets

5. Extensive study of sets and their properties

6. The ability to use mathematical proof methods (direct proof and indirect
Module Learning proof)

DS Learn truth tables and operations on them

7
8. Learn mathematical operations on the Cartesian multiplication of sets
9. Learn the reflexive, symmetric and transitive relationships

10. Find the inverse of the relations

11. Formation of a solid mathematical foundation for the student to rely on in the
subsequent academic stages

12. Developing the student's ability to choose the appropriate method for
mathematical proof.

13. Giving the student experience in dealing with functions Developing students'
logical thinking, which will be used in the future as ready-made skills in
algebra, topology, and mathematical analysis

14. Know how to deal with functions (applications) and employ them in
numerical analysis and differentiation Advanced

15. Learn the function, types of function, bijective, and composition of functions

8alel) @ladd) ol ysen
Aoyl

The set and the operation on it, power set

Mathematical proof, direct and indirect proof.

Logic, truth table, argument, Quantifiers.

The relations: Definition of relation, types of relations, inverse relation.
The functions

Indicative Contents
ol wlgisall

vk wn e

Definition of function, types of functions, bijective functions, composition of
functions, invers of the function

13



Learning and Teaching Strategies

eadailly eladl Ol il

The main strategy of this module Specification provides a concise summary of the
main features of the program and the learning outcomes that a typical student might

Strategies reasonably be expected to achieve and demonstrate if he/she takes full advantage of
the learning opportunities that are provided. It is supported by a specification for
each semester that contributes to the program.

Student Workload (SWL)
le guwol 0 Joguno UM u»é.,\.'\ gres)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4

Jradll I CIlall plaiall eyl Jozxl! be gl CIUal) elaiall eyl Jos

Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
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Total SWL (h/sem)
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Module Evaluation

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #14
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #11, #12
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #13
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Week 1 Concept of Set, The principles of mathematical logic
e Propositions and Truth Tables, Quantifiers.




Week3 | Arguments, Mathematical Proof.
Week 4 Axiomatic Development of Set Theory, Sets algebra.
Week 5 Cartesian Product, Relations and their Properties
Week 6 Type of Relations, Equivalence Classes, Ordered Sets.
Week 7 Mid-term Exam
Week 8 Definitions and General Properties, Type of Functions
Week S | composition of Functions, Extension and Restriction of Function
Week 10 The Image and Inverse Image of a Function, Invertible Functions
Week 11 | The Axiom of Choice and Its Equivalents.
Week 12 |Equivalent Sets, Finite and Infinite Sets.
Week 13 |Countable sets, Similar Sets,
Week 14 |Cardinal Numbers, Ordinal
Week 15 |Paradoxes in Set Theory.
Week 16 Preparatory week before the final Exam
Learning and Teaching Resources
oyl (QJ;JJ\).)L@Q
Text Available in the Library?
1. D.S. Malik, John M. Mordeson, M. K. Sen
Required Texts ,fundamentals of mathematics (2009) .
2. Ali Nesin, fundamentalsigf mathematics (2004) .
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1. Birkhoff .G and Mac Lane . Saunders." A Survey of
Modern Algebra ", New York,2010.

2. Wildel., R. " Introduction to the Foundation of

Recommended Mathematic ", New York, 1965.

Texts 3. Seymour Lipschutz, " Finite Mathematics " Schaum's
Outline Series,1966.

4. Seymour Lipschutz, " Set Theory band Related Topics
" Schaum's Outline Series,1964.

Websites
Grading Scheme
lomydl Jalaseo

Group Grade il Marks % Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [BESNVES 80 -89 Above average with some errors
Success Group ;
(50 - 100) C- Good NVES 70-79 Sound work with notable errors

D - Satisfactory wgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgatn 50-59 Work meets minimum criteria
Fail Group FX — Fail (A laadl W8) csly | (45-49) More work required but credit awarded
(0-49) F— Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
A Hall salal) Chla slaa

Module Title Mathematical Physics | Module Delivery
Module Type S X Theory
O Lect
Module Code Phy5151 ecture
O Lab
ECTS Credits 5 X Tutorial
] Practical
SWL (hr/sem) 125 [ Seminar
Module Level Semester of Delivery
Administering Department mathematic College of Science for
College | Women
Noha.harb1104@sc.uobaghdad.e
NOHA HASSAN HARB, | du.ig;
Module Leader e-mail
Mervat Kadhem Tameem Mervat.kadhem@csw.uobaghda
Module Leader’
Module Leader’s Acad. Title Lecture ° u .e ‘.A'a ers Ph.D.
Qualification
Module Tutor Name (if available) e-mail | E-mail
Peer Reviewer Name Name e-mail | E-mail
Scientific Committee Approval 14/11/2023 Version 10
Date Number '

Relation with other Modules

A Dl 5l 3 sall ae 48]l
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Prerequisite module

Level 1

Semester

Co-requisites module

None

Semester

18




Module Aims, Learning Outcomes and Indicative Contents

L5 YY) Ol sinall 5 alil) il 5 4l yall Balall Calaa]

Module Objectives

Fau) all saldl Calaal

The course covers several chapters:1- Fundamental quantities in
mechanics ,static and Dynamic mechanics.

2- Motion in two and three dimensions: position and displacement
Average acceleration.

3- The laws of motion: Newton’s first and second laws ,also
Periodic Motion: Hook law

Module Learning
Outcomes

Aol al) Balall aladl) s Haa

1.  Describe the Fundamental quantities in mechanics

2 - an overview of the theories of Fundamental quantities
applications in classical and quantitative mechanics

3- Study vectors, their properties and type and their applications.

4- Study types of motion as well as Newton’s laws, and their
applications.

Indicative Contents

1-Encouraging students to research and follow up the scientific
news of foreign journals and discuss them collectively

2-Research on modern scientific applications and linking them to
the subject of teaching nodal analysis

Hala LY Gl gial)
3- Taking a topic or a physical problem that has scientific
controversy and presenting it by linking it to the course curriculum
Learning and Teaching Strategies
alaill 5 abeil) Cilasil i
Strategies 1- Holding daily, monthly and quarterly exams

2- Holding practical exams in laboratories
3- Students participating in writing reports and giving seminars

19




Oral assessment by involving students in discussions Quizzes

20




Student Workload (SWL)
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Structured SWL (h/sem) Structured SWL (h/w)
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Unstructured SWL (h/sem) Unstructured SWL (h/w)
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Total SWL (h/sem)
125
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Module Evaluation

:\._.3..»\)&\ 3alall e:x..gsﬁ
. . Relevant Learning
Time/Number | Weight (Marks) | Week Due
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
EarrEie Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
SRR Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO #5, #8 and #10
SUmmative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment  rina| Exam 3hr 50% (50) 16 Al
Total assessment 100% (100 Marks)

21




Delivery Plan (Weekly Syllabus)

bl o gl mleiall

Material Covered

22




Week 1

Binary Operations

Week 2 | Introduction, Construction of Natural Numbers ,

Week 3 | Pianos Axioms for Natural Numbers, Arithmetic of the Natural Numbers

Week 4 | Ordered on the set of Natural Numbers

Week 5 | Mathematical Induction

Week 6 | Introduction , Construction of Integers ,Arithmetic of the Integers

Week 7 | Mid -terms Exam

Week 8 | Order on the set of integers

Week 9 | Introduction , Construction of Rational Numbers , Arithmetic of the Rational Numbers
Week 10 | Order on the set of Rational Numbers ,Properties of Rational Numbers

Week 11 | Introduction , Construction of Real Numbers , Arithmetic of the Real Numbers

Week 12 | Order on the set on Real Numbers ,The Completeness ,Properties of Real Numberse
Week 13 | Introduction, Construction of Complex Numbers, Arithmetic of the Complex Numbers
Week 14 | Order on the set of Complex Numbers ,Geometric Representation of Complex Numbers
Week 15 | Polar Representation of Complex Numbers , Roots of Complex

Week 16 | Preparatory week before the final Exam

23




Delivery Plan (Weekly Lab. Syllabus)
D88l e ) gl

Material Covered

Week 1 Lab 1: Measurement tools

Week 2 Lab 2: Simple pendulum

Week 3 | Lab 3: Hooke's law (party)

Week 4 | Lab 4: Find the coefficient of static friction on a horizontal surface

Week 5 | Lab 5: Find the coefficient of static friction for an inclined surface weighted test tube
Week 6 Lab 6: Determine the density of a liquid using a weighted test tube

Week 7 Lab 7: Find the moment of inertia of a rotating wheel

Week 8 Lab A: Determination of the surface tension of a liquid using a Searle balance

Week 9 Lab 9 Measure the spin radius of a cylinder on an inclined surface

Week 10 | Lab 10 Finding the ground acceleration using a fluid oscillationmethod using a weighted test tube
Week 11 | Lab 11 Calculation of viscosity coefficient

Week 12 | Lab 12 Compound pendulum

Week 13 | Lab 13 Graph Method

Week 14 | Lab 14 :Hooke'slaw (part ) )

Week 15 | Preparatory week before the final Exam
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Learning and Teaching Resources

u.u..g‘).lﬂ\} (JJ\ JJL.AA

Text Available in the Library?

Required Texts

Al ey alalll Jos o o glall  duaigl dullal dlilSaall US 2Y
e Physics Mathematical, Jamis H.M.2017 -Y

3- Fundamental of physics; David Halliday, Robert
Resnick, Jearl Walker. NO

Recommended

The most important books and sources in
physical mathematics

No
Texts There is a section in the Central Library and
sciences for girls, rather
Discreet websites.
Websites

Library locations in some international universities
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Grading Scheme

Group Grade el Marks % | Definition

A - Excellent Jhial 90 - 100 Outstanding Performance

B - Very Good laa 2 80 -89 Above average with some errors
Success Group

C - Good SRS 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory L gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX — Fail (bl 28) ol ;| (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

dywly I Bolodl Cauo g 73 gad

Module Information
duy ! 83ladl Ologlan

Module Title Calculus 1l Module Delivery
Module Type Core Theory

[ Lecture
Module Code Math102 O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 COSeminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/06/2023 Version Number 1.0

Date

Relation with other Modules

6531 Aoyl 31gall o d8Mall

Prerequisite module Math101

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Lol lgizally plad) z5lG g Ayl Balell Colua

Module Objectives 1. The student's knowledge of how to integrate and methods of integration.
Gyl Baladl Lol 2. The student's knowledge of Transcendental Functions.
3. Apply the Methods of Integration.

Define the Indefinite Integral integration.
Applications of Indefinite Integral.

Define the Definite Integral.

Module Learning Give The Fundamental Theorem of Calculus.
Definite Integral and Improper Integrals.

Give Some Application of the Definite Integral such as Area and Volumes.

Outcomes

No vk wnNe

Calculus of Trigonometric Functions and find the inverse Trigonometric
8alel) @laddl ol
dwlyd| 8

Functions.

Define the natural Logarithmic function and The Natural Exponential Function.

9. Calculus of Hyperbolic Functions and the Inverse Hyperbolic Functions.

10. Give the Methods of Integration such as Integration by Parts, Integration by
Partial Fractions, Trigonometric Integrals, Integration by Substitution, Integrals
Involving the Square of a quadratic Functions, Integration of Rational Functions.

Indicative content includes the following.

Part A - The Integration

The Integration: Indefinite Integral, Applications of Indefinite Integral, The Definite
Integral. The Fundamental Theorem of Calculus, Definite Integral, Improper Integrals
[20 hrs]

Some Application of the Definite Integral, Area and Volumes. Trigonometric Functions:
Calculus of Trigonometric Functions, The Inverse Trigonometric Functions. [25 hrs]

Calculus of The Inverse Trigonometric Functions, The natural Logarithmic function,

L The Natural Exponential Function, General Exponential Function. [20 hrs]

dolanpYl lgisall

General Logarithmic Function, Hyperbolic Functions. Calculus of Hyperbolic Functions,
The Inverse Hyperbolic Functions. [25 hrs]

Calculus of The Inverse Hyperbolic Functions. [10 hrs]

Part B - Methods of Integration

Integration by Parts, Integration by Partial Fractions . Trigonometric Integrals
Integration by Substitution. [25 hrs]

Integrals Involving the Square of a quadratic Functions

Integration of Rational Fupstions. [25 hrs]




Learning and Teaching Strategies

eadailly eladl Ol il

The main strategy of this module Specification provides a concise summary of the
main features of the program and the learning outcomes that a typical student might

Strategies
&l reasonably be expected to achieve and demonstrate if he/she takes full advantage of
the learning opportunities that are provided. It is supported by a specification for each
semester that contributes to the program.
Student Workload (SWL)
L6 guanl 0 ageumo CIUall Gyl Joll
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jradll s el plaziall eyl Jozxl! be gal CIUall @laziall eyl Jos)
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
Jradll DMl Il platiall oyl Ul Josell e gaual CIUal) @laioll Skl Jozxdl
Total SWL (h/sem)
150

Jradl! 3l lall (1 bl Jas!

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #3 and #8, #9
Formative Assignments 2 10% (10) 2 and 12 LO #5, #6 and #7, #8
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
LSJ.E.J\ E&‘“’)" CLG.AAJ‘

Material Covered
The Integration: Indefinite Integral, Applications of Indefinite Integral
Weelcd The Definite Integral. The Fundamental Theorem of Calculus
Week 2 Definite Integral, Improper Integrals
Week 3 Some Application of the Definite Integral, Area and Volumes.
Trigonometric Functions: Calculus of Trigonometric Functions, The Inverse
Weelcd Trigonometric Functions
Week 5 Calculus of The Inverse Trigonometric Functions , The natural Logarithmic function,
Week 6 The Natural Exponential Function, General Exponential Function.
Week 7 Mid-term Exam
Week 8 General Logarithmic Function, Hyperbolic Functions.
Week 9 Calculus of Hyperbolic Functions, The Inverse Hyperbolic Functions.
Week 10 |Calculus of The Inverse Hyperbolic Functions.
Week 11 [Methods of Integration :Integration by Parts, Integration by Partial Fractions
Week 12 [Trigonometric Integrals
Week 13 |Integration by Substitution
Week 14 | Integrals Involving the Square of a quadratic Functions
Week 15 | Integration of Rational Functions.
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
oyl (ola.ﬂ\).)l.,an
Text Available in the Library?
Required Texts Thomas. G. B.," Calculus and Analytic Geomatry",12th ,2012. Yes
dpoyall yolasll
e dazy3 "dudadoxil) Ruskig) o JoKHlg Sl Ol " Jusyy L
Jeogall dralz 09,319 3¢
Recommended 1983 4ol dadall 3WIg oI (i)l .2
Texts ¢ 1981 " Jo&ilg Juplatd] Ol ¢ 09,319 Gl cindy e .3
WSl
" padall JoBlg Juo il Oluws" ¢ 09,3y Gl oy e 4
27 Slds ¢ 1981




— 2l danl> " (9oL Jdodl (§ deddne"cpgad Olwe Jole. 4, .5
1986 @!y!
i) daleg Oyl e B, des sile e e 6
dWl edaddl 8)lig ¢ ddlal by b 1" >
1980 ¢ (olall Cxdly. 7
J) Jaleg Olguad! e Gl due gide 5e Je .8
" Jatlly Sl ol I (53" cpran
1986 ¢ (plall Cmdly Jladl odadll B)l39. .9
QW Il eyl " Jolly Juolasd! " (S gl Olyeae . 7 .10
2007 «
Gaglas ¢ " (55U ulonll 3 Aaie " bl Olnyd 555 811
2015 J 9! dadall cdows !
= WVES SR WEIN]
Anton. H, Bivens .| & Davis. S. ,"Calculus ",7th ,2002.
Craw. |. "Advanced Calculus and analysis MA 1002",2000.
Dovermann. K.H., "Applied Calculus" math215,1999
Durfee. W.HB. ,"Calculus and Analytic Geomatry",1971.
Thomas. G. B. & Finney. R. L,"Calculus and Analytic
Geomatry",6th ,1984.
6. Thomas. G. B.," Calculus and Analytic Geomatry",12th

A A

,2012.
Websites
Grading Scheme
lomydl Jabaseo

Group Grade el Marks % Definition

A - Excellent kel 90 -100 Outstanding Performance

B - Very Good I de 80 -89 Above average with some errors
Success Group .
(50 - 100) C- Good da 70-79 Sound work with notable errors

D - Satisfactory Jawgia 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwsly | (45-49) More work required but credit awarded
(0-—49) F— Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

dywly I Bolodl Cauo g 73 gad

Module Information
duy ! 83ladl Ologlan

Module Title Linear Algebra Module Delivery
Module Type Core Theory

O Lecture
Module Code Math106 O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 COSeminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDZ:te:t'f'c NI /AP 20/06/2023 Version Number | 1.0

Relation with other Modules

6531 Aoyl 31gall o d8Mall

Prerequisite module

Math105

Semester

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
Lol lgizally plad) z5lG g Ayl Balell Colua

Module Objectives
Gyl Baledl Colual

his module is a comprehensive introduction to fundamental concepts in
linear algebra, it starts with linear equations and matrices, followed by
determinants and eigenvalues, and then moves on to inner products and the
singular value decomposition. Finally, we give Bilinear and Quadratic Forms.
Application sessions are included to show uses of linear algebra in the real worlg

Module Learning
Outcomes

5ololl alatll Colyie
daly I

1. Define Linear Combination and Linear Independence.

Define bases, dimension, Coordinates and Change of Bases.
Acknowledge of Convex and Affine Sets.

Definition of Linear Transformation and General Properties.
Acknowledge of The Space of Linear Transformations.

Knowing the Rank, Nullity and Inverse Transformations.

Use Matrix of Linear Transformations, Change of Bases and Normal
Forms.

Define Eigenvalues and Eigenvectors and General Properties.

Use Eigen Space, Diagonalization of a Linear Transformation and Similar
Matrices.

NoukwnN

10. Use Cayley — Hamilton Theorem and Its Applications.

11. Acknowledge of Orthonormal Bases, Gram-Schmidt Process in Euclidean
Spaces.

12. Define the Orthogonal Compliments and Orthogonal Transformations.

13. Apply Bilinear Functions, Quadratic Functions and Quadratic Forms.

Indicative Contents
dolinYl wlgisead|

Indicative content includes the following.

Part A - Vector Spaces
Definitions and Examples, Subspaces., Linear Combination, Linear
Independence. [20 hrs]

Bases and Dimension, Coordinates and Change of Bases, Convex and Affine
Sets. [20hrs]

Definitions of Linear Transformations and General Properties, The Space of
Linear Transformations [20 hrs]

Rank and Nullity, Inverse Transformations. [15 hrs]
Matrix of Linear Transformations, Change of Bases and Normal Forms. [15 hrs]

Part B - Eigenvalues and Eigenvectors

U

J.
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Definitions of Eigenvalues and Eigenvectors and General Properties, Eigen
Space and Diagonalization of a Linear Transformation, Similar Matrices,
Cayley — Hamilton Theorem and Its Applications. [25 hrs]

Euclidean Spaces: Orthonormal Bases, Gram-Schmidt Process,Orthogonal
Compliments, Orthogonal Transformations. [20 hrs]

Bilinear Functions, Quadratic Functions, Quadratic Forms. [15 hrs]

Learning and Teaching Strategies

eadailly edaddl Ol

Strategies

The main strategy of this module Specification provides a concise summary of the
main features of the program and the learning outcomes that a typical student might
reasonably be expected to achieve and demonstrate if he/she takes full advantage of
the learning opportunities that are provided. It is supported by a specification for each
semester that contributes to the program.

Structured SWL (h/sem)

Student Workload (SWL)

le guwol 0 Jogunao Jlal uu“:;.\“ gres)
Structured SWL (h/w)

63 . 4
i) I3 Ul elaziall Gyl Joll ke sl U ol el Joox)
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
Jradll I3l CIlall elaiall oyl ) ol e gauel Il elatiall oypayll] Jod

Total SWL (h/sem)

150

Jal] 315 Ul (K1 bl Jas!
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Module Evaluation

dcanly)] B3l o

Relevant Learning

Time/Number Weight (Marks) Week Due
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO #5, #8 and #12
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

LQJ.IQJJ‘ @u)" CL@_M).H

Material Covered

Week 1 Vector Spaces: Definitions and Examples, Subspaces.

Week 2 Linear Combination, Linear Independence.

Week 3 Bases and Dimension, Coordinates and Change of Bases.

Week4 | convex and Affine Sets.

Week 5 Linear Transformations: Definitions and General Properties.

Week 6 | The Space of Linear Transformations

Week 7 Mid-term Exam

Week 8 Rank and Nullity, Inverse Transformations.

Week 9 Matrix of Linear Transformations, Change of Bases and Normal Forms.
Week 10 | Eigenvalues and Eigenvectors: Definitions and General Properties
Week 11 |Eigen Space and Diagonalization of a Linear Transformation, Similar Matrices.
Week 12 | cayley — Hamilton Theorem and Its Applications.

Week 13 |Euclidean Spaces: Orthonormal Bases, Gram-Schmidt Process.

Week 14 [Orthogonal Compliments , Orthogonal Transformations.

Week 15 |Bilinear Functions, Quadratic Functions, Quadratic Forms.

Week 16 |Preparatory week before the final Exam

32




Learning and Teaching Resources
ol eladdl jobas

Text

Available in the Library?

Required Texts

dpyall yobadl
L2014 &5 dadall " Jasdl el " (S pegll Wiy e cp dol. 1
e )Sall 88 (5, ol ol
Jole dozyi " dilaulaiy Jasdl asdl (§ deddoe " OlaJgS U .2
.49 olds daols cuo.:ful.ej‘ Uae d.wbj Olas
Spadl danl> ¢ 1988 " ozl axdl " awdl Lbls zo9> . 3
" sl ol (§ dedie " (Suge @yl dawg (lpolud] dasl W 4
AN ¢ Sl Anal ¢ 319 JgVI ooyl
ol %«ML}L“ 2\1>_)A.U Q@M\M " w S0 QL,.'a.o) .5
2005 / ()i ¢ dubogll aSJl
dadall ¢ Bpadl daal " &bl Byb " 09,39 pgas Sl (BL). .6

1985 J 9V
Lo dused 3A>_)34 P9 Olasde " (;az." | sl ! "";.“;st.q.d.,“ 7
1974 ¢ il &Q&gj.‘zsbo ol ¢ 3d5LwY

1978 ¢ & paiiuned] drolad! "Ogamall " Gl Ja dole .8
obe B3l ($4g5 dezyd M asdl el (8oke " Ui (S H93S0 .9
A paifuoll daoldl ¢ (Lo damn dax| W9

¢ Byalall dasly " Bardailly doyal ©bsasmall " Jslall Sdos .1
1996 ¢ a0
danld) " dugiinll bbbyl (§ dodide " 09,319 daxl plasas 11
1991 ¢ dx o) Sl
droler "dasdl ) (§ dodie" S Ogdax 1359 demas dus (9% 12
199 ¢ Jso 5ol
%ﬁ\).}@‘
1. Bernard Kolman" Introductory Linear Algebra with

Applications"

2. Lange. S." Linear Algebra"

3. Mostow. G. D. and Sampson. J. H." Linear Algebra"
London, 1969.

4. Stoll .R. R. and Wong .E. T." Linear Algebra" London,

J

1968.
5, Strang . G. " Linear Algebra and Its Applications" New
York, 1980
Recommended
Texts
Websites
Grading Scheme
Ol gl Jabaseo
Group Grade _saaxd| Marks % Definition
A - Excellent kel 90 -100 Outstanding Performance
Success Group B - Very Good [SENVES 80 -89 Above average with some errors
(50 - 100) C- Good L> 29 [70-79 Sound work with notable errors
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings




E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fail (Asdlandl WiB) Csly | (45-49) More work required but credit awarded
(0-49) F— Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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MODULE DESCRIPTION FORM

dywly I Bolodl Cauo g 73 gad

Module Information
duy ! 83ladl Ologlan

Module Title Mathematical Physics Module Delivery
Module Type Basic Theory
O Lecture
Module Code Phys152 O Lab
ECTS Credits 4 Tutorial
O Practical
SWL (hr/sem) 100 COSeminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/06/2023 Version Number 1.0
Date
Relation with other Modules
3 Ayl lgodl ao d3aI
Prerequisite module Level 1 Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol lgizally plad) z5lG g Ayl Balell Colua

Module Objectives
Gyl 8oLl Colua]

This module aims to study the basic mathematical physics which refers to the
development of mathematical methods for their application to problems in physics.
The field is defined as "the application of mathematics to problems in physics and the
development of mathematical methods suitable for such applications and for the
formulation of physical theories". An alternative definition might also include that
mathematics that are inspired by physics (also known as physical mathematics).

Module Learning
Outcomes

Balel) latd] Oy
VIR

1. Define the vector, definition of axes and their types, addition, subtraction ,
product and division of vectors.

2. Give Numerical triple product and directional triple product, Derivative of
vectors, vectors regression, vectors divergence.

3. Define Newton 's Laws of Motion, Newton's three laws, work, energy,
torque, momentum, power, conservation laws.

4. Basic principles of Harmonic Oscillators, differential equation of motion,
Equation solution, Initial conditions of motion, some applied examples.

5. Definition of Simple Pendulum Movement, aim of this topic. differential
equation describing motion, and solving the equation depending on the
initial conditions of motion.

6. Description of the Cartesian, polar and cylindrical axes, what is meant by
the movement of reference axes. Displacement and real and apparent
speed, real and virtual acceleration in the concept of movement of
reference axes.

7. Apply Central acceleration, Coriolus acceleration and acceleration of
moving axes.

8. Give Central acceleration, Coriolis acceleration , Acceleration of moving
axes, With applied examples.

9. Describe the Radiation decay mathematically through the differential
equation and solve this equation.

10. Description of electrical circuits, how to express their terms
mathematically, the mathematical representation of these circuits, and how
to solve these equations

Indicative Contents
Aol wlgisall

Indicative content includes the following.

Part A

Vector Analysis: Definition of vector, definition of axes and their types, addition
subtraction, product and division of vectors. Numerical triple product and
directional triple product, Derivative of vectors, vectors regression, vectors
divergence.

vectors wrap, Integrals of vectors, some applications on vector analysis, problen
solving and examples of vector operations. [20 hrs]

—
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Newton 's Laws of Motion, Newton's three laws, work, energy, torque,
momentum, power, conservation laws. [8 hrs]

Harmonic Oscillators: Basic principles, differential equation of motion,
Equation solution, Initial conditions of motion, some applied examples. [10 hrs]

Part B

Simple Pendulum Movement: Definition, aim of this topic. Differential
equation describing motion, and solving the equation depending on the initial

conditions of motion [15 hrs]

Dynamic of Coordination System: Description of the Cartesian, polar and
cylindrical axes, what is meant by the movement of reference axes?,
Displacement and real and apparent speed, real and virtual acceleration in the
concept of movement of reference axes. Central acceleration, Coriolus
acceleration and acceleration of moving axes, with application. Central
acceleration, Coriolis acceleration , Acceleration of moving axes, With applied

examples. [30 hrs]

Radiation Decay: Radioactive decay and describe this decay mathematically
through the differential equation and solve this equation. [8 hrs]

Electrical Circuit Analysis: Description of electrical circuits, how to express
their terms mathematically, the mathematical representation of these circuits,

and how to solve these equations. [9 hrs]

Learning and Teaching Strategies

eadailly elaidl bl

Strategies

The main strategy of this module Specification provides a concise summary of the
main features of the program and the learning outcomes that a typical student might
reasonably be expected to achieve and demonstrate if he/she takes full advantage of
the learning opportunities that are provided. It is supported by a specification for each
semester that contributes to the program.
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Student Workload (SWL)
Lol 01 ygaume Il Guly Ul Juoe)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
el I CIlall elaziall byl Josl be sl LIl @latiall palyll Jaosll

Unstructured SWL (h/sem) 27 Unstructured SWL (h/w) 5
Jradll I Il plaiall oyl U Jomell e gl CIlall elasiall byl Jod

Total SWL (h/sem)
Jradl! 3l lall (1 bl Jas)

100

Module Evaluation

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Week 1 Vector Analysis: Definition of vector, definition of axes and their types, addition ,subtraction
, product and division of vectors.
Week 2 Numerical triple product and directional triple product, Derivative of vectors, vectors
regression, vectors divergence.
Week 3 vectors wrap, Integrals of vectors, some applications on vector analysis, problem solving
and examples of vector operations.
Week 4 Newton 's Laws of Motion, Newton's three laws, work, energy, torque, momentum, power,
conservation laws.
Week 5 Harmonic Oscillators: Basic principles, differential equation of motion,
Week 6 Equation solution, Initial conditions of motion, Some applied examples
Week 7 Mid-term Exam 28




Week 8 | simple Pendulum Movement: Definition, aim of this topic.
Week 9 | differential equation describing motion, and solving the equation depending on the initial
conditions of motion.
Week 10 | Dynamic of Coordination System: Description of the Cartesian, polar and cylindrical axes,
What is meant by the movement of reference axes.
Week 11 | Displacement and real and apparent speed, real and virtual acceleration in the concept of
movement of reference axes.
Week 12 | Central acceleration, Coriolus acceleration and acceleration of moving axes, with
application.
Week 13 | Central acceleration, Coriolis acceleration , Acceleration of moving axes, With applied
examples
Week 14 | Radiation Decay: Radioactive decay and describe this decay mathematically through the
differential equation and solve this equation.
Electrical Circuit Analysis: Description of electrical circuits, how to express their terms
Week 15 mathematically, the mathematical representation of these circuits, and how to solve these
equations
Week 16 |Preparatory week before the final Exam
Learning and Teaching Resources
wgy\:db M\)aw
Text Available in the Library?
dizdl 5aladl
dpya)l Halasl!
" onBLndll add ebnddl ! el due el due 93150 el due
a1 5olansll
1. Theory and problems of theoretical mechanics."Schaum's
Required Texts Outline Series", by Murray R. Spiegel , McGraw Hill
Book Company.
2. Mathematical Methods for Physics , Sixth edition ,
George B. Arfken ,Hans J. Weber
3. Advanced Engineering mathematics, 7th Edition ,
PETER V. O’NEIL, The University of Alabama at
Birmingham.
Recommended
Texts
Websites
Grading Scheme
Ol lalaxo
Group Grade gest:i] Marks % Definition
. G A - Excellent Sl 90 - 100 Outstanding Performance
(Sugc_elsgo) roup B - Very Good (RESNVES 80 -89 Above average with some errors
C- Good e 39 |70-79 Sound work with notable errors




D - Satisfactory lawgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (AxIlaadl u8) Cwly | (45-49) More work required but credit awarded
(0—49) F— Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

dywly I Bolodl Cauo g 73 gad

Module Information
duy ! 83ladl Ologlan

Module Title The Foundation Of Mathematics Il Module Delivery
Module Type Core Theory

O Lecture
Module Code Math104 O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 COSeminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.

Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/06/2023 Version Number 1.0
Date

Relation with other Modules

31 &yl Sl gall o A8

Prerequisite module Math103 Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol lgizally elad) z5lG g Ayl Bolell Colual

Module Objectives
Gyl Balo)l Colua]

This course aims to study the basic mathematical concepts of the number system and
study the properties of natural, integer, rational and real numbers, also a simple
introduction to number theory.

And how these concepts form a hierarchy of more complex concepts, with a focus on
dealing with countable and uncountable sets and their equivalents, well-ordered sets,
totally ordered sets and density of sets.

Module Learning
Outcomes

Solel) @il Ol y5ee
Ayl

After successful completion of this course students will be able to:
1. Identify the countable and uncountable groups.
2. Identify the axioms of choice and their equivalents.
3. Studying the natural, correct, and relative numbers, and getting acquainted
with the principles of the numbers theory
4. How to prove the group is countable or uncountable.
5. Dealing with the setup system through mathematical theorems.

Indicative Contents
dyolinyl wlgisall

Some Algebraic Systems
Binary Operations, Mathematical Systems, Groups, Rings, Fields.

The Natural Numbers

Introduction, Construction of Natural Numbers, Axiom of Infinity, Peano’s Axioms
for Natural Numbers, Arithmetic of the Natural Numbers, Ordered on the Set of
Natural Numbers, The set of counting number, Mathematical Induction.

The integers numbers

Introduction, Construction of Integers, Arithmetic of the Integers, Order on the Set of
Integers.

The rational numbers
Introduction, Construction of Rational Numbers, Arithmetic of the Rational Numbers,
Order on the Set on Rational Numbers, Properties of Rational Numbers .

Sequences in ordered fields
Sequences, Convergence, Cauchy Sequences, Cut, Positive Sequence.

The Real Numbers

Introduction, Construction of Real Numbers, Arithmetic of the Real Numbers, Order
on the Set on Real Numbers, The Completeness, Properties of Real Numbers

Introduction to Numbers Theory
Divisibility, Greatest Common Divisor, Prime Numbers and the Distribution of.
Them the Fundamental Theorem of Arithmetic, Perfect numbers, Congruence.
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Learning and Teaching Strategies

eadailly eladl Ol il

The main strategy of this module Specification provides a concise summary of the
main features of the program and the learning outcomes that a typical student might

Strategies
&l reasonably be expected to achieve and demonstrate if he/she takes full advantage of
the learning opportunities that are provided. It is supported by a specification for each
semester that contributes to the program.
Student Workload (SWL)
L6 guanl 0 ageumo CIUall Gyl Joll
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jradll I CIlall plaiall eyl Joxl! be gael CIUal) elasiall eyl Jasxdl
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
Jradll DMl Il platiall oyl Ul Josell e gaual CIUal) @laioll Skl Jozxdl
Total SWL (h/sem)
150

Jadl! I3l Jlall (K1 bl Jas!

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 10 LO #land #2, #3
Formative Assignments 2 10% (10) 2and 12 LO #4 and #5
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO #2, #3 and #5
Summative Midterm Exam 2hr 10% (10) 7 LO #1-#3
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
LSJ.E.J\ E&‘“’)" CLG.AAJ‘

Material Covered

Week 1 Binary Operations, Mathematical Systems
Week 2 Introduction, Construction of Natural Numbers, Axiom of Infinity
Week 3 pianos Axioms for Natural Numbers, Arithmetic of the Natural Numbers
Week 4 | Ordered on the Set of Natural Numbers
Week 5 The set of counting number, Mathematical Induction.
Week 6 Introduction, Construction of Integers, Arithmetic of the Integers
Week 7 Mid-term Exam
Week 8 | Order on the Set of Integers, Absolute Value.
Week 9 Introduction, Construction of Rational Numbers, Arithmetic of the Rational Numbers.
Week 10 | Order on the Set on Rational Numbers, Properties of Rational Numbers .
Week 11 Introduction, Construction of Real Numbers, Arithmetic of the Real Numbers
Week 12 |Order on the Set on Real Numbers, The Completeness, Properties of Real Numbers.
Week 13 [Introduction, Construction of Complex Numbers, Arithmetic of the Complex Numbers
Week 14 | Order on the Set on Complex Numbers, Geometric Representation of Complex Numbers
Modulus of Complex Number, Polar Representation of Complex Numbers, Roots of Complex
Week 15
Numbers.
Week 16 Preparatory week before the final Exam
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Learning and Teaching Resources
ol edaddl jolas

Text Available in the Library?

1. D.S. Malik, John M. Mordeson, M. K. Sen
,fundamentals of mathematics (2009) .

Required Texts 2. Ali Nesin , fundamentals of mathematics (2004) .
G)}?-)JU ) cﬂyd)ﬂ.& uoli) WD ua.la.,a.nyb- (:S.\LQ )
V7 "Olus byl el plasas

1. Birkhoff .G and Mac Lane . Saunders." A Survey of
Modern Algebra ", New York,2010.

2. Wildel., R. " Introduction to the Foundation of

Recommended Mathematic ", New York, 1965.

Texts 3. Seymour Lipschutz, " Finite Mathematics " Schaum's
Outline Series,1966.

4. Seymour Lipschutz, " Set Theory band Related Topics
" Schaum's Outline Series,1964.

Websites
Grading Scheme
©loyadl Jalaseo

Group Grade ol Marks % Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good [BESNVES 80 -89 Above average with some errors
Success Group .
(50 - 100) C- Good NVes 70-79 Sound work with notable errors

D - Satisfactory bwgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fail (ddlaadl W8) csly | (45-49) More work required but credit awarded
(0-49) F— Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

dywly I Bolodl Cauo g 73 gad

Module Information
duy ! 83ladl Ologlan

Module Title Advanced Calculus Module Delivery
Module Type Core Theory
[ Lecture
Module Code Math211 O Lab
ECTS Credits 6 Tutorial
[ Practical
SWL (hr/sem) 150 COSeminar
Module Level 2 Semester of Delivery 3
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/06/2023 Version Number 1.0
Date
Relation with other Modules
3 Ayl lgodl ao d3aI
Prerequisite module Math102 Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol lgizally plad) z5lG g Ayl Bolell Colua

Module Objectives
Gyl Balo)l Colua]

1. The student will provide with the skills of vector calculus operations which are
needed for further study in mathematics;

2. The student will be able to give reasonable explanations by provide him with the
necessary skills necessary.

3. The student will be able to solve problems in physics and in engineering by provide
him with the critical thinking skills required.

Module Learning
Outcomes

8alel) @ladd) ol ysen
Aoy

The student will be able to

1. Define the Sequences, Real Sequences, Convergence, Cauchy sequence,
Monotone and Bounded sequences.

2. Define Infinite Convergence, Infinite Series, Geometric Series, Harmonic
series.

3. Apply the Converging Test, Alternations Series, Absolute Convergence,
Rearrangements of Series, Product Infinites Series, Power Series.

4. Calculus of Power Series Taylors and Maclorian series with applications.

5. Define Vectors Functions, Velocity, Acceleration and Arc Length,
Curvature, The Laws of Planetary Motion.

6. Knowledge of Multiple Variables Functions, Limits and Continuity, Partial
derivatives, Increments and Differentials of Functions of Several Variables.

7. Knowledge of Extreme of a Functions of two Variables, Exact
Differentials, Line Integrals, Work.

8. Apply the Double integrals, Iterated integrals, Evaluation of Double
integrals by Means of Iterated integrals.

9. Apply Other Applications of Double integrals, Green's theorem, Double
integrals in Polar Coordinates.

10. Knowledge of Triple integrals, Application in Rectangular Coordinates,
Integrals in cylindrical and spherical coordinates.

Indicative Contents
Aol wbgisall

Indicative content includes the following.
Part A

Sequences and Series: Sequences, Real Sequences, Convergence, Cauchy
sequence, Monotone and Bounded sequences Infinite Convergence, Infinite
Series, Geometric Series, Harmonic series, Converging Test, Alternations
Series. [25 hrs]

Absolute Convergence, Rearrangements of Series, Product Infinites Series,
Power Series, Calculus of Power Series Taylors and Maclorian series with
applications. [25 hrs]

Vector Functions in Three Dimensional Spaces: Vectors Functions, Velocity.
Acceleration and Arc Legggth, Curvature, The Laws of Planetary Motion. [25 hrs]




Part B -

Partial Differentiation: Multiple variables Functions, Limits and Continuity.
Partial derivatives, Increments and Differentials of Functions of Several
Variables.

Chain Rule, The Derivative and the Gradient, Tangent and orthogonal planes on
the surface, Extreme of a Functions of two Variables, Exact Differentials, Line
Integrals, Work. [25 hrs]

Double Integrals : Double integrals, Iterated integrals, Evaluation of Double
integrals by Means of Iterated integrals. Other Applications of Double integrals,
Green's theorem, Double integrals in Polar Coordinates.. [25 hrs]

Triple integrals, Application in Rectangular Coordinates, Integrals in cylindrical
and spherical coordinates. [25 hrs]

Learning and Teaching Strategies

eakailly eladl bl

Strategies

The main strategy of this module Specification provides a concise summary
of the main features of the program and the learning outcomes that a typica
student might reasonably be expected to achieve and demonstrate if she take
full advantage of the learning opportunities that are provided. It is supported by
a specification for each semester that contributes to the program.

Student Workload (SWL)

Structured SWL (h/sem)

Structured SWL (h/w)

63 . 4
i) I Il elaziall Gehydl Jusll b sl Il ol el ool
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
Jradll Il CIlall elaxiall @oppely ) ol e el Il elatiall oypayll] Jod

Total SWL (h/sem)

150

duad)l s Il @l k@)”"“ Jed|
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Module Evaluation

dcanly)] B3l o

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #9, #10
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Week 1 Sequences and Series: Sequences, Real Sequences, Convergence, Cauchy sequence,
Monotone and Bounded sequences
Week 2 Infinite Convergence, Infinite Series, Geometric Series, Harmonic series, Converging Test,
Alternations Series.
Week 3 Absolute Convergence , Rearrangements of Series, Product Infinites Series,
Week 4 Power Series, Calculus of Power Series Taylors and Maclorian series with applications.
Week 5 Vector Functions in Three Dimensional Spaces: Vectors Functions, Velocity.
Week 6 Acceleration and Arc Length, Curvature, The Laws of Planetary Motion.
Week 7 Mid-term Exam
Week 8 | partial Differentiation: Multiple variables Functions, Limits and Continuity.
Week 9 Partial derivatives, Increments and Differentials of Functions of Several Variables.
Week 10 |Chain Rule, The Derivative and the Gradient, Tangent and orthogonal planes on the surface
Week 11 |Extreme of a Functions of two Variables, Exact Differentials, Line Integrals, Work.
Week 12 | Double Integrals : Double integrals, Iterated integrals, Evaluation of Double integrals by
Means of Iterated integrals.
Week 13 | Other Applications of Double integrals, Green's theorem, Double integrals in Polar
Coordinates.
Week 14 |Triple integrals, Application in Rectangular Coordinates.
Week 15 |Integrals in cylindrical and spherical coordinates.
Week 16 |Preparatory week before the final Exam.
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Learning and Teaching Resources
ol eladdl jobas

Text

Available in the Library?

Required Texts

Thomas. G. B.," Calculus and Analytic Geomatry",12th ,2012.

EWTNSWAT

Ju3y Joleg Olgudl e 31,1 s gule 35 Je .6
Sl addadl 39 ¢" Al ol bJI" e g

=

3258 (e dazy "dddoadl dwdigll o JoBUg Juo il Ol " sy
Jogall dasl 019,55
1983 4Ll dadall 319 JoVI il .2
¢ 1981 "JoBWly Juolad! Olew" ¢ 09,319 Sl sy Gme .3
RINET
" padiall oIy bkl Obews" ¢ 09,59 Gl Cavyy Sae 4
s ¢ 1981
— Sl Anels <" 92U Ul § dedia"cpgas oLt Jole. 4. .8
1986 G3lya!

1980 ¢ (plall Cxdly. 7
Recommended | gl g Juih Joleg Olsadl de Gl o sale e Je .8
Texts "oy Juslasdl ol !
1986 ¢ Lodall Coxdlg I ol Byli9. .9
¢ 3Wlo JoVI syl " JelSily Juslatdl " (S sl Olpas 7. 7 .10
2007
Gaghas ¢ " 92U el 3 Aaie " all Ol (655 811
2015 JoVl daudall cduwwoldll
dazdl yolaall
1. Anton. H, Bivens .| & Davis. S. ,"Calculus ",7th ,2002.
2. Craw. |. "Advanced Calculus and analysis MA 1002",2000.
3. Dovermann. K.H., "Applied Calculus" math215,1999
4. Durfee. W.HB. ,"Calculus and Analytic Geomatry",1971.
5. Thomas. G. B. & Finney. R. L,"Calculus and Analytic
Geomatry",6th ,1984.
6. Thomas. G. B.," Calculus and Analytic Geomatry",12th ,2012.
Websites
Grading Scheme
@lomydl Jalases
Group Grade aaxd| Marks % Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good I due 80 -89 Above average with some errors
Success Group .
(50 - 100) C- Good BVES 70-79 Sound work with notable errors
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F— Fail sl (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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MODULE DESCRIPTION FORM

dywly I Bolodl Cauo g 73 gad

Module Information
duy ! 83ladl Ologlan

Module Title Group Theory Module Delivery
Module Type Core Theory

[ Lecture
Module Code Math217 O Lab
ECTS Credits 6 Tutorial

[ Practical
SWL (hr/sem) 150 COSeminar
Module Level 2 Semester of Delivery 3
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDca:te:t'f'c NI /AP 20/06/2023 Version Number | 1.0

Relation with other Modules

6531 dslyl 31gall o Z3Mall

Prerequisite module

Math104

Semester

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
Lol lgizally elad) z5ls g Ayl Bolell Colua

Module Objectives Educate the students on the main concepts in the group Theory, illustrating that
dusly ! BoLad! Lol with some examples. Moreover, this course introduced all theoretical properties of
the group and investigated some kinds of groups.

Knowledge and understanding binary operations, definition of group.
Knowledge of group of integers modulo n.

know of Symmetric groups, direct product of groups.

Definition of subgroup. Center of group.

Determine of Subgroups generated by a set, Cyclic groups.

Study the Coset sets, Lagrange's theorem.

Definition of normal subgroup, simple groups.

Studying the Quotient group, derived subgroup.

Knowledge and understanding Homomorphism, kernel of homomorphism.
10. Learn the Properties of homomorphism, canonical function, Cayley theorem,

Module Learning
Outcomes

L oo N R WNRE

8alel) @laddl ol
duaslyd!
the fundamental theorems.
11. Studying the Chains, solvable groups, Conjugacy , p-groups.
12. Knowledge of Sylow theorems, Some applications of Sylow theoremes, finite
nilpotent groups.

¢ Asking sudden and overlapping questions to explain the subject.
¢ Giving homework to students.

Indicative Contents

Aol Obgisea!
bl el ¢ Monthly and quarterly tests.

Learning and Teaching Strategies

eadailly eladl Ol

Education: Providing lectures and printed sources of modern, varied and rich,

including examples. Also, harnessing the blackboard to educate students, explain the

. steps of the solution and extract the results.

Strategies , . .
Teaching: Solve some examples and have the students propose the solution with the

following steps

Learning: ask questions and inquiries and engage students in the debate.
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Student Workload (SWL)
Lol 01 ygaume Il Guly Ul Juoe)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
)l I CIlall elaziall byl Jol be el LIl laxiall eyl Jazxdl

Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
Jradll I Il plaiall oyl U Jomell e gl CIlall elasiall byl Jod

Total SWL (h/sem)
dadl! I3l Ul (1 bl Jass!

150

Module Evaluation

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 12 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2 and 13 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
The groups and Its properties: Binary operations, definition of group, group of integers
Week 1
modulo n.
Week 2 Symmetric groups, direct product of groups.
Week 3 Subgroups: Definition of subgroup. Center of group
Week 4 | subgroups generated by a set, Cyclic groups.
Week 5 Normal Subgroups: Coset sets, Lagrange's theorem
Week 6 Definition of normal subgroup, simple groups
Week7 | Mid-term Exam
Week 8 Quotient group, derived subgroup. 95




Week 9 Isomorphic of Groups: Homomorphism, kernel of homomorphism,

Week 10 Properties of homomorphism, canonical function,

Week 11 Cayley theorem, the fundamental theorems.

Week 12| Types of Groups: The Chains, solvable groups.

Week 13 |Conjugacy, p-groups,

Week 14 | sy|ow theorems.

Week 15 |Some applications of Sylow theoremes, finite nilpotent groups.

Week 16 |Preparatory week before the Final Exam.

Learning and Teaching Resources
L)“‘:‘.’J‘J':‘]b (QJJJJ‘JJL,M

Text Available in the Library?
Required Texts Burton, D.M. Abstract and Linear Algebra,1972. yes
1. John B. Fraleigh, A first course in abstract algebra, 1982.
2. Joseph J. Rotman, Advanced Modern Algebra, 2003.
Recommended 3. Thomas W Judson, Abstract Algebra Theory and
Text Applications, 2009.
exts 4. Joseph A. Gallian, Contemporary Abstract Algebra,
Seven Edition, 2010.
5. J.S. Milne, Group Theory, Version 4, 2021.
Websites -
Grading Scheme
oyl Jalaseo
Group Grade il Marks % Definition
A - Excellent kel 90 -100 Outstanding Performance
B - Very Good I 80-89 Above average with some errors
Success Group .
(50 - 100) C- Good BVES 70-79 Sound work with notable errors
D - Satisfactory bwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fail (dadlaadl W8) csly | (45-49) More work required but credit awarded
(0-49) F— Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

56




MODULE DESCRIPTION FORM

duwolyd) Balall Cao g 73 gl

Module Information
daalyld) B3Lall oboglae

. Methods of Solutions of Ordinary _

Module Title . . . Module Delivery
Differential Equations
Module Type Core Theory
CLecture

Module Code Math 213 O Lab

di Tutorial
ECTS Credits 6 CPractical
SWL (hr/sem) 150 LISeminar
Module Level 2 Semester of Delivery 3
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/06/2023 Version Number 10
Date

Relation with other Modules
@5-)5\ duwly ) 3|5,QJ| & A3

Prerequisite module Math102 Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
B3LinYl Obgioeally @laidl 7559 duoly ! Blad] Lol

1-To understand the concept of differential equation

Module Objectives 2- To classify the differential equation

o)y ! Balad) Lol 3- How to construct the differential equation

4-How to find the particular solution

5-To know the series solution method and Laplace transform method

1- Definition and basic concepts
2- Classification of differential equation

3- Separable variables ,Homogenous, linear ,exact ,Bernoulli ,and Riccati
equation
i . > . . .
el el 4- Studying n>2 order differential equation
Outcomes 5- Euler equation
) 6- Solving by reduction of order
doly ! B3l @latll olomye
7- Solving by operator
8- Finding the particular solution

9- Applying Laplace to find the solution

1- Recognize differential equation
Indicative Contents 2- List the kinds of 1st differential equation
L3V Sbgisesl! 3- List the kinds of 2st differential equation

4- To define linearly dependent and independent solution

Learning and Teaching Strategies

odadlly el ol Sl el

The main strategy that will be adopted in this module is to encourage student in
exercises, reports and discussions. Refining and expanding their skills.
Strategies This will be completed through classes tutorials by considering examples and
applications.
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Student Workload (SWL)
e gl 0) 3 Wgaums Jlall gwhyldl Joel!

Structured SWL (h/sem)

63

)l I3 el alaiall gwbyddl Jasd!

Structured SWL (h/w)
e gul LIl elasiall gohydl Josdl

Unstructured SWL (h/sem)
Juadl! I3 (Il el & (gwlyll

Jexd 87

Unstructured SWL (h/w)
e gaeel CIUal) @dasiall pe (gl Josel

Total SWL (h/sem)
)l s CIUall S gwhyldl Josd!

150

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #3 and #7, #9
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO #3, #7and #8
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #4
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Material Covered

Delivery Plan (Weekly Syllabus)
Sl (£ 9 zlgiall

Week 1 Definition, order, degree, ordinary, partial, solution with examples .

Week 2 Construction of differential equation by elementary arbitrary constant.

Week 3 Envelope

Methods of solution ,separable variables ,Homogenous equation ,equation with liner

week 4 | coefficient ,exact differential equation, integrating factor, linear differential equation

Bernoulli equation, Riccati equation ,Initial value problems ,Existence and uniqueness
theorem, equation of 1storder and higher degrees.

Week S | differential equation

of ordern=>2

Week 6
coefficient .

Homogenous and non Homogenous differential equation with constant and variable
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Week 7 Mid-term Exam

Week 8 | solving differential equation with constants by (operator )

Week9 | Finding particular solution by undetermined coefficients

Week 10 | pyler equation

Week 11 | Solution by reducing the order

Week 12| |nitial and boundary value problems

Week 13 Power series solution

Week 14 | Frobenius method

Week 15 | Laplace transformation method

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
we)u\i]b M\)Jw

Text Available in the Library?
dpya)l Halasl!
il " Aieradl] ol § By "l g) sy iy Jusl
AN ¢ @lydl-8 pall

ddpladl WYslaadl J> @y Midiaw dus (o9 Ghelud] desl W
<AQ) céb—t)‘ ucl:.” Ca?e.ng dl:.n M:JJ\ 5)53"
dydass AslaeY ddslan! Yol Jeebow] Jds
A9 Blyall —dum o) ¢3Sl daolanle” i)
Vbl Jo Byb"dbyt pob) eedlily pga e 2y .3
YA 3lyal 8 padl dnol ¢"\giliadady duoladl dudyslas)]
" ddoladl WYslaadl " el Gold Fluey sl Juslow) e A
AAQN ‘é‘J"J‘ — ol danl>c
dduoladdl ¥alaadl e @15, dus ddy glod> doe B9p2e O
-Gt G pbasllee” Lg3lienlass
o0 a0 dazmyic) " ped lasde(dsanl c¥slaall e 5l cild. .6
Required Texts YVAY il Jadgy=Sle Hls ¢ 85 LY
Olasde ((aeladly crwdigell Mdoudioall Glus Ll i Jxaw. pylge .7
¢ s e (Ae danl> €3 grus Jol. d.ogdduu &.oa-)_\c ( @ 9o
<A
B3lo el dazys ¢ "Adup el O¥slaedl @ Jilwe" ¢ . T, Lo guilud
Yvay cg&w}o—fmtg :i.C—L_;Ja.UJ}A)b ¢ L;Lo)fzﬂ
W dozyic" Bsbaedl sl c¥alaadl "eJadgs plg>g 1395 Luys .8
<493
wleAW|
1. Arrowsmith. D. K. & Place. C. M.," OrdinaryDifferential
Equations " 1982,London..
2. Brauer F. & Nohel J. A.," Ordinary Differential
Equations: A First course" ,2nd , 973, London , Amsterda
3. Finney .R.L. and Ostberg.D.R., Elementary Differential

NJ




Equations With Linear Algebra, London, 1976.

4. Rabenstein . A. L.," Introduction to Ordinary Differential
Equations",1972,New York.

5. Rainvile.E.D. and Bedient.Ph.E., Elementary Differential
Equations. 5nd, New York, 1974.

6. Stein. R., “ Introduction To Ordinary Differential
Equations “ 2nd , New York London, YVAa\

Recommended
Texts
Websites
Grading Scheme
C’.JL?-J.L” Lo
Group Grade il Marks % Definition
A - Excellent Jlial 90 - 100 Outstanding Performance
B - Very Good I due 80 -89 Above average with some errors
Success Group ;
(50 - 100) C- Good Rve 70-79 Sound work with notable errors
D - Satisfactory towgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgabe 50-59 Work meets minimum criteria
Fail Group FX — Fail )azlaadl W3( iy | (45-49) More work required but credit awarded
(0-49) F— Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a marK
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
duy ! 83ladl Ologlan

Module Title Programming Languages Module Delivery
Module Type Core Theory
[ Lecture
Module Code Comp 261 Lab
ECTS Credits 4 O Tutorial
[ Practical
SWL (hr/sem) 100 COSeminar
Module Level 2 Semester of Delivery 3
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/06/2023 Version Number 1.0
Date
Relation with other Modules
3 Ayl lgodl ao d3aI
Prerequisite module Comp 182 Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
Lol lgizally elad) g5l g Ayl Bolell Colua

Module Objectives
Gyl Balall Colua]

The module is about learning programming in the programming language.
They should get a basic understanding of structured and object-oriented
programming. They should be able to write and run their own programs. An
important concept is dividing the task the student is solving into modules and
programming each module independently.

Module Learning
Outcomes

Bolol) alatll ilrye
daly I

By the end of the course, students will be able to:

1. The student knows the What is Programming Language.

2. Define the Programming Language.

3. Acknowledge Types of Programming.

4. The student can use specific rules and structure used to write code in a
programming language.

5. The student can know the type of values that can be stored in a program,
such as numbers, strings, and Booleans.

6. The student can know the Named memory locations that can store values.

7. The student can know Symbols used to perform operations on values,
such as addition, subtraction, and comparison.

8. The student can know Statements used to control the flow of a program,
such as if-else statements, loops, and function calls.

9. The student can know Collections of pre-written code that can be used to
perform common tasks and speed up development.

10. The student can know he programming style or philosophy used in the
language, such as procedural, object-oriented, or functional.

Indicative Contents
Aol wlgisall

Indicative content includes the following.

What is programming, Types of Programming, Levels of Programming
Languages (Low-Level programming Languages, High-Level Programming
Languages). [30 hrs]

The Objectives of Programming Languages, The Specificity of the
Programming Language. [20 hrs]

The Definition of Programming, The Development of Programming Languages.
[20 hrs]

Characteristics of Programming Languages and The Difference Between
Them (Information and Storage, Orders and Organizing Their Progress, Dealing
with Data). [30 hrs]
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Learning and Teaching Strategies

eadailly eladl Ol il

The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refini
and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering types of simple experiments
involving some sampling activities that are interesting to the students.

Strategies

Student Workload (SWL)

Structured SWL (h/sem)
Jradl! I3l Jlall elaziall bl Jooxl

Structured SWL (h/w)
63 4

Le grnl IUall @lasiall (sl Joe

Unstructured SWL (h/sem)
Jaddl UM Jall @laziall oyl Josnl
Total SWL (h/sem)

Unstructured SWL (h/w)
Lee gl Uall @laiall €yl Jol

Jad)l I Il @l q;‘)*\” gres| 100
Module Evaluation
daoly ) Bole) 0unds
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
LSJ.E.J\ Eéuu)“ CL@.mJ‘

Material Covered

Week 1 Programming Language Vocabulary
Week 2 Types of Programming
Week 3 Languages (Low-Level programming Languages)
Week4 | what is programming
Week 5 Languages (Levels Of Programming High-Level Programming Languages)
Week 6 The Objectives Of Programming Languages
Week 7 Mid-term Exam
Week 8 | The Specificity Of The Programming Language
Week9 | The Definition Of Programming
Week 10 | The Development Of Programming Languages
Week 11 |Characteristics Of Programming Languages And The difference Between Them
Week 12 | Characteristics Of Programming Languages, Information And Storage.
Week 13 |Characteristics Of Programming Languages, Orders Their Progress
Week 14 |Characteristics Of Programming Languages, Organizing Their Progress
Week 15 |[Characteristics Of Programming Languages, Dealing With Data
Week 16 |Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1 Lab 1: Types of Programming
Week 2 Lab 2: The Specificity Of The Programming Language
Week 3 Lab 3: Characteristics Of Programming Languages, Information And Storage.
Week 4 Lab 4: Characteristics Of Programming Languages, Orders Their Progress
Week 5 Lab 5: Characteristics Of Programming Languages, Organizing Their Progress
Week 6 Lab 6: Characteristics Of Programming Languages, Dealing With Data
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Learning and Teaching Resources

w)dﬂb (QJ\’JJ“)JL;@Q

Text

Available in the Library?

Required Texts

Mustafa Obaid, "Programming Languages," Istanbul, 2022.

Recommended
Texts
Websites
Grading Scheme
lomyddl Jalaseo
Group Grade sl Marks % Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80 -89 Above average with some errors
Success Group ;
(50 - 100) C- Good NVES 70-79 Sound work with notable errors
D - Satisfactory owgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fail (A laadl W8) sl | (45-49) More work required but credit awarded
(0-49) F— Fail Cawel)y (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mari

of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

duwolyd) Balall Cao g 73 gl

Module Information
Aoyl B3l Slaglas

Module Title The Probability Module Delivery
Module Type Core Theory
[ Lecture
Module Code Math 215 O Lab
ECTS Credits 6 Tutorial
[ Practical
SWL (hr/sem) 150 CISeminar
Module Level 2 Semester of Delivery 3
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
entifi . A I
scientific Committee Approva 20/06/2023 Version Number | 1.0
Date
Relation with other Modules
szp'-}’\ duwly | a\jfd\ & A3l
Prerequisite module Math102 Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
B3LinYl Obgioally elasdl Z8LS g duwly )l Boladl Lol

1. To learn the students the meaning of the probability

2. Dealing with countable methods

3. Discuss the random variables and how find the mean and variance
Module Objectives and moment generating function

Gyl Bolall LBlua 4. Conditional distributions

5. Independency

6. Explain the some special discrete probability distributions.

7. Explain the Some special continuous probability distributions.

1. Recognize between the expectation and conditional
expectation.

2. List the various term of some special discrete probability
distributions.

3. Summarize what is meant of joint distribution,
independency.

4. Discuss the reaction of Bayes theorem in the probability

theory.

Discuss the multiplicative theorem

Discuss the mode, median, quantiles,

Define and discuss the Laplace transform.

Define the random experiment.

. ldentify the basic of conditional probability

10 Discuss the reaction of combinational in probability theory

11.Describe the correlation and regression.

12.Summarize what are the properties of probability
distributions

13.Explain the various term of probability distributions

14.List the various term of some special continuous probability
distributions

15. Describe the sample space and sigma -filed

Module Learning
Outcomes

CRC I Y

Aeaslylll 83Lal) @l olor e

1. Introduction to Probability, Probability Distributions. (15 h/w)
Indicative Contents 2. Mathematical Expectation. (15 h/w)
Aol VI wlgisal| 3. Some Special Discrete Probability Distributions. (15 h/w)
4. Some Special Continuous Probability Distributions. (15 h/w)
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Learning and Teaching Strategies

olailly eladl bl

1. Using video lectures and direct discussion in the classroom.

Strategi
rategles 2. Divide the class into competitive groups to solve different tasks which assigned
to them.
Student Workload (SWL)

l.c}_a.w| o)) O g Jlal stbJJ\ Joxd
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
duadl UM CIlal) claiiall (gl Jozd) s gaenl LUl @dasiall gyl Jamdl
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
Jeadll UM CIlal) elaiiadl pe (qwlyl) Jos! e gael CIUal) @lasiall pe (gl Josll
Total SWL (h/sem)

150

il I3 Il S gulydl Sl

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Random experiments, sample space, Q - field
Week 2 probability space, combinatorial
probability, geometrical probability
conditional probability, multiplicative theorem,
Week 3 .
Bayes theorem, independence
Week4 | Random Variables, the distribution function, the probability density function
Week 5 The MOde,
The Median, Quantiles
Week 6 Joint Distributions, Conditional Distributions, Independence
Week 7 Mid-term Exam
Week 8 | Expected Value, The Variance, The variance, moments
Week 9 | generating functions,
probabilistic inequalities, Laplace transform, joint expectation
Week 10 | conditional expectation,
the correlation, the regression
Uniform Distribution, The Binomial Distribution, Bernoulli Distribution, Negative
Week 11 . . - . .
Binomial Distribution, Geometric (Pascal)
Hypergeometric Distribution, Poisson
Week 12| pistribution, Truncated Poisson Distribution, Beta-Binomial Distribution, Logarithmic
Distribution.
Uniform Distribution, Uniform Distribution, Lognormal Distribution, Inverse Gassian
Week 13 C. .
Distribution
Cauchy Distribution, Laplace Distribution, Logistic Distribution, Pareto
Week 14 | Distribution, Power Function Distribution, Gamma Distribution, Exponential
Distribution
Truncated Exponential Distribution, Chi-Square Distribution, Maxwell Distribution,
Week 15 | Weibull Distribution, Rayleigh Distribution, Extreme Value Distribution, Beta
Distribution
Week 16 |Preparatory week before the final Exam
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Learning and Teaching Resources
WJJJJB M\J.}L@A

Text

Available in the Library?

Required Texts

2bas
asynl|
299 ¢ Jrogall dasla " (92U slasV " 500 L pal).
199V ¢ o gall dasls " 4lgtall Ol piialls ALYl " 0955 (udgs JubsY.
ol (521 elasYly iV (S0l " Gyl Jeslon] eelos &5 1sS). 3.
VVA) & it
£VAa ¢ .>3|.> EALN :t»).) " Yl "Mf.l BLY.veN 4.
AN ¢ Bpadl drslz " (5201 cbasIl (§ doddio " oibes 3915 Zluo0.
J9Vl il ' AdlaasYl Gilaggillg AdlaisNl dsylas ' ay dasee duasdl due .
daolz ¢ (Wl
Eo YA dadall pae- 23l
Goalr" 3liaalaly JWoiodl 3055 " gl dosme raomll s ¢ Juds bl dosmaV.
_‘55*‘“ GIN]|
e Yo a;h)j}.ud‘
EWVESY]
1. Ash, R. B.” Probability and Measure Theory” New York, 2000
2. Athreya. K.B.& Lahiri. S.N. " Measure Theory and Probability
Theory " Springer, 2006
3. Banuelos. R, “Lecture Notes Measure Theory and Probability “
2003.
4. Billingsley “Probability and Measure” 1979
5. Charles M. G. & Lauriesnell. J. " Introduction To Probability"
6.Chung, K. L. " A Course In Probability Theory "
7. Chung. K.L. " Elementary Probability Theory With Stochastic
Processes "
8. Claughlin M.P. " A Compendium Of Common Probability
Distribution "
9. Degroot, M. H. " Probability And Statistics "
10. Dudley. R.M. " Real Analysis and Probability " Cambridge,
2004
11. Edwin Hewitt Karl Stromberg, " Real And Abstract Analysis",
1978
12. Grimmett. G.R.& Stirzaker. D.R " Probability and Random
Processes " Oxford, 2001
13. Hogg. R.V. & Craig A.T" Introduction To Mathematical
Statistics "
14. Kallenberg. O. "Foundations of Modern Probability" Springer,
New York,1997.
15. Mood. A.M. et.al. " Introduction To The Theory Of Statistics "
16. Lukacs. F, " Stochastic Converge". 1975
17. Stirzaker. D. " Elementary Probability "
18. Walrand. J. " Lecture Note on Probability theory and Random
Processes",2004
19.Williams, D. " Probability With Martingale ".

Recommended

Texts

Websites
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Grading Scheme

Gl labases

Group Grade ol Marks % Definition

A - Excellent Jlial 90 - 100 Outstanding Performance

B - Very Good [SENVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Good R 2 70-79 Sound work with notable errors

D - Satisfactory Jowgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX — Fail )aoll WB( sy | (45-49) More work required but credit awarded
(0-49) F— Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

dywly I Bolodl Cauo g 73 gad

Module Information
dnly ) Boladl Lo glao

Module Title Mathematical modeling Module Delivery
Module Type Core Theory
[ Lecture
Module Code Math 212 O Lab
ECTS Credits 6 Tutorial
[ Practical
SWL (hr/sem) 150 CISeminar
Module Level 2 Semester of Delivery 4
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/06/2023 Version Number 1.0
Date
Relation with other Modules
3 Ayl lgodl ao d3aI
Prerequisite module Math102 Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
Lol lgizally elad) z5l5 g Ayl Bolell Colua

The main objective will be to learn how to take a phenomena arising in physics,
chemistry, biology, even the social sciences, then study it (intelligently) using
mathematics. This can be a very tricky endeavor: it necessitates both a sound

Module Objectives _ ] o )
understanding of the field w the problem originated, and a capacity for

Gyl 8oLl CBlua] _ , o . . ' . ,
sometimes quite sophisticated mathematical analysis. It also typically requires using

numerical analysis, that is, using a computer to solve problems that are not tractablg
by hand.

By the end of the course, students will be able to:

1. Knowledge of Models and Their types.

2. Give Mathematical Models, Mathematical Modeling.

3. Can Scaling and Time Scale, Approximation and Reasonableness of
answers.
Give Modeling change, Dynamical Systems.
Give Modeling with Difference Equations.

4
Module Learning >
6. Use the Modeling Process, Proportionality and Geometric Similarity.
7
8
9

Outcomes ) .
Give Model Fitting

Give Experimental Modeling and Simulation.

satol) laill Sl
ool e el 2o Give Modeling, Graphs of functions as models .

Sy 10. Give Modeling with differential equations.
11. Give Some case studies: Population Modeling (population of the world
modeling).
12. Give Modeling of radioactivity and Carbon dating technique.
13. Give Econometrics Modeling.
14. Give Modeling of eco-systems.
Indicative content includes the following.
Part A- Mathematical Modeling
Mathematical Modeling: Models and Their types, Mathematical Models,
Mathematical Modeling, Scaling and Time Scale, Approximation and
Indicative Contents Reasonableness of answers. [30 hrs]
Aol wlgisall

Modeling change, Dynamical Systems, Modeling with Difference

Equations, the Modeling Process, Proportionality and Geometric Similarity.. [30
hrs]

Model Fitting, Experimental Modeling and Simulation, Modeling ,Graphs of

functions as models, Modeling with differential equations. [30 hrs]
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Part B- Some case studies

Population Modeling (population of the world modeling), Modeling of
radioactivity and Carbon dating technique, [30 hrs]

Econometrics Modeling, Modeling of eco-systems, Preparatory week before the

final Exam. [30 hrs]

Learning and Teaching Strategies

el plal] S

Strategies

The main strategy of this module Specification provides a concise summary
of the main features of the program and the learning outcomes that a typica
student might reasonably be expected to achieve and demonstrate if she take
full advantage of the learning opportunities that are provided. It is supported by
a specification for each semester that contributes to the program.

Student Workload (SWL)

Structured SWL (h/sem)
Jradll I (Il laziall bl Joos)

Structured SWL (h/w)
63 4

e goal CIUall @laioll @O Joxrll

Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jadl! I3 Il laiall eyl Jass!

87 ) 6
L sl I ol oyl Jal

Total SWL (h/sem)
Jadl] I3 Il )1 bl Jas)

150

(%]

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 7600% (100 Marks)




Delivery Plan (Weekly Syllabus)

Syl &g.u)’l Ay
Material Covered
Week 1 Mathematical Modeling: Models and Their types
Week 2 Mathematical Models, Mathematical Modeling.
Week 3 Scaling and Time Scale, Approximation and Reasonableness of answers.
Week4 | Modeling change, Dynamical Systems.
Week 5 | Modeling with Difference Equations.
Week 6 | The Modeling Process, Proportionality and Geometric Similarity.
Week 7 Mid-term Exam
Week8 | Model Fitting
Week9 | Experimental Modeling and Simulation.
Week 10 | Modeling ,Graphs of functions as models
Week 11 |Modeling with differential equations
Week 12| some case studies :Population Modeling (population of the world modeling)
Week 13 |Modeling of radioactivity and Carbon dating technique,
Week 14 |Econometrics Modeling,
Week 15 [Modeling of eco-systems.
Week 16 |Preparatory week before the final Exam
Learning and Teaching Resources
wju\ﬂb M‘)QL@Q
Text Available in the Library?
dpoyall yobadll
Matlab plascusl &usbJl dxdaidl J] J3de" 0933 puigs Juwb L
daol> ¢ JoVI dadall cdaladziall ddoidly Ol oI ¢35l
2012 ¢ Juogall

Jwb"baltaM 2. a8, eladlg 8 pediued) d-daddl 31 £3dl .2

¢ doV! dadall pluscinl dusbJl dxdadl J] J3de" 0933 pud
Required Texts 2012 ¢ Juogoll danl>

G9M] Cramms > Aoz " dusU )l dxdedd] odlas " ple . 2y 3
1987 ¢ slui dasl> ¢
duwzYhabasll
1. ohnJ. Mahony, Neville D. Fowkes,An Introduction to
Mathematical ,Modelling,Wiley, Aug 16, 1994
2. Edward A. Bender,. An Introduction to Mathematical
Modeling, Wiley, 1978




3. Mark M. Meerschaert,” Mathematical Modeling”,2013
Recommended
Texts
Websites
Grading Scheme
Ol alaso
Group Grade axd| Marks % Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [BESNVES 80 -89 Above average with some errors
Success Group ;
(50 - 100) C- Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgabe 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laodl W) csly | (45-49) More work required but credit awarded
(0-49) F— Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

duwolyd) Balall Cao g 73 gl

Module Information
Aoyl B3l Slaglas

Module Title Mathematical Statistics Module Delivery
Module Type Core Theory
[ Lecture
Module Code Math 216 O Lab
ECTS Credits 6 Tutorial
[ Practical
SWL (hr/sem) 150 CISeminar
Module Level 2 Semester of Delivery 4
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
entifi . A I
scientific Committee Approva 20/06/2023 Version Number | 1.0
Date
Relation with other Modules
sz.é-}“ !yl a\_&d\ & A3
Prerequisite module Math215 Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

B3LinYl Obgioally elasdl Z8LS g duwly )l Boladl Lol

Module Objectives
dulyudl Baledl Colual

1. This course is aimed to learn the students the types of statically discrete and
continuous distributions

Two random variables

Learning the sampling

Introducing the estimation and its two types (point and interval)

Statistical tables

Module Learning
Outcomes

Aeaslylll 83lal) @l ilor e

Recognize between point estimation and interval estimation

List the various term of distributions

Summarize what is meant by sampling from normal

population

Discuss the methods of moment generating functions

Discuss the sampling distributions

Discuss the confidence interval

Define and discuss the order statistics.

Define the central limit theorem

Discuss the Normal distribution and the relation between

the Normal distribution and some other distributions.

10.Discuss the reaction of Rao- black well theorem in the
estimation and what is the differences between it and
Lehmann theorem.

11.Describe the confidence interval for mean and confidence

interval for variance and what the differences between them

WN R0 rwN

O o~NOUL A

12.Discuss the properties of the estimator.
13.Explain the various methods of estimation
14. List the various term of transformations
15. Describe the statistical tables

Indicative Contents
dolényYl wlgisal!

1. Distributions of Functions of Random Variables, Statistical Tables
.(15h/w)

2. Sampling from Normal Population.(15h/w)

3. Point Estimation.(15h/w)

4. Interval Estimation.(15h/w)
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Learning and Teaching Strategies

olailly eladl bl

1. Using video lectures and direct discussion in the classroom.

Strategi
rategles 2. Divide the class into competitive groups to solve different tasks which assigned
to them.
Student Workload (SWL)

l.c}_a.w| o)) O g Jlal stbd..” Jed
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
duadl UM CIlal) claiiall (gl Jozd) s gaenl LUl @dasiall gyl Jomdl
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
Jsadll UM CIlal) elaiiadl pe gyl Jos! e gael CIUal) @lasiall pe (gl Josll
Total SWL (h/sem)

150

)] M CIlall S gelyuld! Jasell

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

Material Covered
Week 1 Method of Moment Generated Function, Method of Distribution Function
Week 2 Distribution of Sum and Difference of two Continuous Random Variables,
Week 3 Distribution of Product and Quotient of two Continuous Random Variables,
Week 4 | Transformations of Variables of the Discrete Type,
Week 5 Transformations of Variables of the Continuous Type.
Week 6 Definitions and General Properties, The Chi-Square Distribution, The t Distribution
Week 7 Mid-term Exam
Week 8 The F Distribution, Sampling Distributions, Order Statistics, Limiting Distributions
Week 9 | Laws of Large Numbers, The Central Limit Theorem, Relation Between normal and
Binomial Distribution,
Week 10 | Relation Between normal and Poisson Distribution Functions of order statistic
Methods of estimation( methods of moments, methods of maximum likelihood),
Week 11 | properties of estimators (unbiasedness, consistency, sufficiency, jointly sufficient,
completeness)
minimum variance unbiased estimator (exponential family ,lower bound
Week 12 | £or variance, the Rao-Cramer inequality, efficiency, Rao-Black well theorem,
Lehmann- Scheffe theorem).
Week 13 |Random Intervals, Confidence Intervals for Mean, Confidence Intervals for Variance
Confidence Intervals for Differences Means, Confidence Intervals for Ratio Between
Week 14 .
Two Variances
Week 15 [Statistical Tables
Week 16 |Preparatory week before the final Exam
Learning and Teaching Resources
UM”J).JJJ\j M\JJL@A
Text Available in the Library?
J.)l.,a.o
dusyal
1. el b 5050 " slbasVl (o2U))1 " dxslr Juogall ¢ 1990
199 ¢ Juogall dasls " ddlgall el iially AlaamY1 " 9953 gy JusbiY.
feauired Text " 62Ul sbasYls adleasYl sl " il Juslows] oy §5 U5S). 3.
equired Texts VVAN & paiiae)] daeland!
£VA ¢ 3915 zralio dazyi " VLY " Fand ) gonse. 4.
ANV ¢ Bpadl drolx " (92U sbasdl (§ dedde " padus 391 ZlusO.
R I WIPER ] Olasigilly ddlaimVl doylas " ao) dosee daasdl due .
82 danl ¢ 3LWIg JoVI
£ Y oY dadall pae- ,23))




" @iliadaty Jleiol dylai "das gl dazee eyl due ¢ Jubie @unl] dazaV.
—d 92w OIN]] aMl}
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1. Ash, R. B.” Probability and Measure Theory” New York,
2000

2. Athreya. K.B.& Lahiri. S.N. " Measure Theory and
Probability Theory " Springer,

2006

3. Banuelos. R, “Lecture Notes Measure Theory and
Probability “ 2003.

4. Billingsley “Probability and Measure” 1979

5. Charles M. G. & Lauriesnell. J. " Introduction To
Probability"

6.Chung, K. L. " A Course In Probability Theory "

7. Chung. K.L. " Elementary Probability Theory With
Stochastic Processes "

8. Claughlin M.P. " A Compendium Of Common Probability
Distribution "

9. Degroot, M. H. " Probability And Statistics "

10. Dudley. R.M. " Real Analysis and Probability "
Cambridge, 2004

11. Edwin Hewitt Karl Stromberg, " Real And Abstract
Analysis" , 1978

12. Grimmett. G.R.& Stirzaker. D.R " Probability and
Random Processes " Oxford, 2001

13. Hogg. R.V. & Craig A.T" Introduction To Mathematical
Statistics "

14. Kallenberg. O. "Foundations of Modern Probability"
Springer, New York,1997.

15. Mood. A.M. et.al. " Introduction To The Theory Of
Statistics "

16. Lukacs. F, " Stochastic Converge". 1975

17. Stirzaker. D. " Elementary Probability "

18. Walrand. J. " Lecture Note on Probability theory and
Random Processes",2004

19.Williams, D. " Probability With Martingale "

Recommended
Texts
Websites
Grading Scheme
Gl ) Jalasus
Group Grade il Marks % Definition
Success Group A - Excellent el i | 90 - 100 Outstanding Performance




(50 - 100) B - Very Good SESRVES 80 -89 Above average with some errors

C- Good oz 70-79 Sound work with notable errors

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgaie 50 -59 Work meets minimum criteria
Fail Group FX - Fail )dx ol WB( cwly | (45-49) More work required but credit awarded
(0-49) F— Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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MODULE DESCRIPTION FORM

dywly I Bolodl Cauo g 73 gad

Module Information
dnly ) 8oLl loglao

Module Title Matrix-Laboratory(MATLAB) Module Delivery
Module Type Core Theory
[ Lecture
Module Code Comp 262 O Lab
ECTS Credits 4 ) Tutorial
Practical
SWL (hr/sem) 100 COSeminar
Module Level 2 Semester of Delivery 4
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/06/2023 Version Number 1.0
Date
Relation with other Modules
6)53" duwly| J‘}AJ‘ ) A8
Prerequisite module Comp 261 ‘ Semester ‘ 3
Co-requisites module None

85
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Module Aims, Learning Outcomes and Indicative Contents

Lol lgizally plad) z5lG g Ayl Bolell Colua

Module Objectives
Gyl Baladl CBlua]

The primary objective of this module is to introduce students to the
fundamental concepts and techniques of programming in Matlab and creating
basic level simulations.

D

Module Learning
Outcomes

Boleld el ol e
Lwalyll

After studying this course, the student is supposed to be able to:
Introduction to Matlab. Basic commands.

Basic commands.

Editing figure properties by using visual tools.

Plotting. Vectors and matrices.

Customizing plots programmatically and by the help of visual tools.
Creating scripts and functions.

Executing functions at once and step-by-step.

Implementing an algorithm given in form of a flow chart.

. Displaying different values in Command Window and in message boxes.
10. Three dimensional plots.

11. Creating a graphical user interface.

W oo N A WDNR

Indicative Contents
Aol wlgisall

Indicative content includes the following.

Part A
Definition of MATLAB, MATLAB application. [20 hrs]

The MATLAB Desktop Layout (Command Window, Workspace, Command
History)
Operations On Variables. [10 hrs]

Some Mathematical Functions, Exponential and Logarithmic Functions,
Trigonometric Functions, Hyperbolic Functions. [10 hrs]

Defined The MATLAB Program, Variables, Vectors (Vector Definition,
Operations on Vectors, Vector Product). [10 hrs]
Part B

Matrices (Matrix Definition, Special Matrices, Operations on a Single Matrix,
Operations on Matrices, Solving a System of Linear Equations).. [20 hrs]

2D Plots(Introduction to 2D Plots, Setting 2D Plot Properties), 3D
Plots(Multiple 2D Plots in a Window, Combining 2D Plots, Statistical Plots,
Plotting Discrete Signals). [20 hrs]

Knowledge of Plot curves, Color, Line Style, Marker, Programming In
MATLAB (Introduction to Programming, Control Flow, Control Flow, The

Function. [10 hrs] 86




Learning and Teaching Strategies

eadailly eladl Ol il

The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refini
Strategies and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering types of simple experiments
involving some sampling activities that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jradll I CIlall elaiall eyl Jozxd! Le grl IUall @lasiall (sl Joe

Unstructured SWL (h/sem) 27 Unstructured SWL (h/w) 5
Jradll I CIlall elsiadl ey U1 Jaxl Lee gl Uall @laiall €yl Jol

Total SWL (h/sem)

Jadl! I3l Ul (K1 bl Jass! 100

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Definition of MATLAB
Week 2 MATLAB application
Week 3 The MATLAB Desktop Layout (Command Window, Workspace, Command History)
Week 4 | Operations On Variables
Week5 | Some Mathematical Functions, Exponential and Logarithmic Functions, Trigonometric
Functions, Hyperbolic Functions.
Week 6 Defined The MATLAB Program
Week 7 Mid-term Exam
Week 8 | variables
Week 9 Vectors (Vector Definition, Operations on Vectors, Vector Product)
Week 10 | Matrices(Matrix Definition, Special Matrices, Operations on a Single Matrix, Operations on
Matrices, Solving a System of Linear Equations).
Week 11 | 2p Pplots(Introduction to 2D Plots, Setting 2D Plot Properties).
Week 12 | 3D Plots(Multiple 2D Plots in a Window, Combining 2D Plots, Statistical Plots, Plotting
Discrete Signals)
Week 13 | color, Line Style, Marker
Week 14 |Knowledge of Plot curves
Programming In MATLAB(Introduction to Programming, Control Flow, Control Flow, The
Week 15
Function,
Week 16 |Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
&wﬁfg.wy' CL@J@J\
Material Covered
Week 1 Lab 1: MATLAB application
Week 2 Lab 2: The MATLAB Desktop Layout
Week 3 Lab 3: Some Mathematical Functions
Week 4 Lab 4: 2D Plots
Week 5 Lab 5: 3D Plots
Week 6 Lab 6: Plot curves
Week 7 Lab 7: Programming In MATLAB

(e 0]
o




Learning and Teaching Resources
ol eladdl jobas

Text Available in the Library?
ZLHJ.:J‘_)JW‘
iSe 58l pl dralr " OMLIL Aol (§ doddo " Guig)l dasell due Wi
2007 ¢ do,SJl.
Required Texts = WVES SR WEIN]

Khaled Abdul Hamid Al Hindi “An introduction to
Programming in MATLAB,” Umm Al-Qura University,
Makkah Al-Mukarramah, 2007.

Recommended
Texts
Websites
Grading Scheme
loyadl Jalaseo
Group Grade il Marks % Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [BEgeve: 80-89 Above average with some errors
Success Group ;
(50 - 100) C- Good NVES 70-79 Sound work with notable errors
D - Satisfactory owgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgatn 50-59 Work meets minimum criteria
Fail Group FX — Fail (AIlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F— Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

daww)y I Boladl Cauo g 7 gad

Module Information
Ay B3ladl Lo glaa

, Methods for Solution of Partial _
Module Title . . . Module Delivery
Differential Equations

Module Type Core Theory
[ Lecture

Module Code Math214
O Lab

ECTS Credits 6 Tutorial
O Practical

SWL (hr/sem) 150 O Seminar

Module Level 2 Semester of Delivery 4

Administering Department Type Dept. Code College Type College Code

Module Leader Name e-mail E-mail

Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.

Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval 20/06/2023 Version Number 10

Date

Relation with other Modules
sz_-;)ll dwlyd) ob.d\ &0 ANl
Prerequisite module Math213 Semester
Co-requisites module None Semester

90




Module Aims, Learning Outcomes and Indicative Contents
Lol Olgizally eladl g5l g dslyd) Bolell Colual

Module Objectives
dulyudl Baledl Colual

The student learns :
To classify and solve PDE by using different methods of

solutions. And, To understand the importance of
applications of PDE in many branches of physics.

Module Learning
Outcomes

8alel) @ladd) ol ysen
Aoy

1. Knowledge of Multivariate functions, linear partial differential equations.

2. Knowledge of canonical forms of partial differential equations and solution
of partial differential equations.

3. Finding partial differential equation from exact solution.

4. Study General form of first order partial differential equations, Lagrange’s
Equation.

5. Study Integral surface equation, non linear partial differential equations.

6. Define partial differential equations of forms EE(I\,R) =0, B(\,&,IF) = (
and B\, &) = BR, ).

7. Define Clairaut's extension partial differential equations, some
transformation.

8. Study Partial differential Operator, linear partial differential equations with
homogeneous terms and constant coefficients.

9. Study linear partial differential equations with non homogeneous terms
and constant coefficients , Cauchy’s Linear Partial Differential Equations.

10. Determine linear partial differential equations from second order with
variable coefficients, method of separation of variables.

11. Determine Even and odd functions, Fourier series, half range Fourier
series, Fourier integrations.

12. Study of Half Fourier integrals, solution Partial Differential Equations by
Fourier series.

13. Applications to Partial Differential Equations by given The heat equation,

the wave equation, Laplace equation.
14. Knowledge of Integral transforms, Laplace transforms, applications of
Laplace transform.

15.Knowledge of Fourier transforms, Fourier transforms for half the range,
applications of Fourier transform.

Indicative Contents
dyoliyVl wbgisal!

Indicative content includes the following.

Part A

Fundamental Concepts : Multivariate functions, linear partial differential
equations, canonical forms of partial differential equations solution of partial
differential equations, find partial differential equation from exact solution.
General form of first order partial differential equations, Lagrange’s Equation...

)

[30 hrs]

01
T




General form of first order partial differential equations, Lagrange’s Equation.
Integral surface equation, non linear partial differential equations. partial
differential equations of forms EB(A,R) =0, B(A\,R,IF) =0 al8\E) =
B3R, ). Clairaut's extension partial differential equations, some transformation.
. [30 hrs]

Partial differential Operator, linear partial differential equations with
homogeneous terms and constant coefficients. linear partial differential
equations with non homogeneous terms and constant coefficients, Cauchy’s
Linear Partial Differential Equations [30 hrs]

linear partial differential equations from second order with variable
coefficients, method of separation of variables. [30 hrs]

Part B

Even and odd functions, Fourier series, half range Fourier series, Fourier
integrations. Half Fourier integrals, solution Partial Differential Equations by
Fourier series.The heat equation, the wave equation, Laplace equation [30 hrs]

Integral transforms, Laplace transforms, applications of Laplace transform,.
Fourier transforms ,Fourier transforms for half the range, applications of
Fourier transform. [30 hrs]

Learning and Teaching Strategies

eakailly elaidl Olexdldul

Strategies

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of simple

experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jraddl I CIlall elatiall eyl Joxd! e ganl Il @laiol) @u\ Jasdl
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
et I CIUall elaxiall cye oyl Joxll e guul Il @laioll Skl Joxl
Total SWL (h/sem)

150

Jadl! P Il (1 bl Jal




Module Evaluation

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #9, #10
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #10, #11
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #12
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Week 1 Fundamental Concepts : Multivariate functions, linear partial differential equations, canonical forms
of partial differential equations
Week 2 solution of partial differential equations, find partial differential equation from exact solution.
Week 3 First Order Partial Differential Equations: General form of first order partial differential equations,
Lagrange’s Equation.
Week 4 Integral surface equation, non linear partial differential equations.
Week 5 partial differential equations of forms BB(IA\,R) =0, EB(\,R,IF) =0 apdNEZ) = BR ).
Week 6 Clairaut's extension partial differential equations, some transformation.
Week 7 Mid-term Exam
Week 8 Linear Partial Differential Equations: Partial differential Operator, linear partial differential equations
with homogeneous terms and constant coefficients.
Week 9 linear partial differential equations with non homogeneous terms and constant coefficients,
Cauchy’s Linear Partial Differential Equations.
Week 10 | linear partial differential equations from second order with variable coefficients, method of
separation of variables.
Week 11 Fourier Series: Even and odd functions, Fourier series, half range Fourier series, Fourier integrations.
Week 12 | Half Fourier integrals, solution Partial Differential Equations by Fourier series.
Week 13 | Applications to Partial Differential Equations: The heat equation, the wave equation, Laplace
equation.
Week 14 | Integral Transforms: Integral transforms, Laplace transforms, applications of Laplace transform,.
Week 15 | Fourier transforms ,Fourier transforms for half the range, applications of Fourier transform.
Week 16 |Preparatory week before the final Exayy.




Learning and Teaching Resources
w:’va‘ﬁ M‘)JL@A

Text Available in the Library?

Required Texts Sneddon I.N ,Elements of Partial Differential Equations

1. Brauer F. and Nohel J. A., “ Ordinary Differential Equations : A
First covrse " second on Edition " 1973 London , Amsterdam

2. Carrier. G. E. and Pearson. C. E. ,“Partial Differential Equations”
Theory and Technique,1976.

3. Garabedian. P. R., “Partial Differential Equations” New York
1964.

4. Raben stein “ Introduction to Ordinary Differential Equations
2nd Edition ,New York London 1972.

5. Rainville. E. D. and Bedient. P. H. “ Elementary Differential
Texts Equations “ 5th Edition , New York London 1974

6. Ross L- Finneg, Donald R. Ostberg “ Elementery Differential
Equations with Linear Algebra “ 1976

7.S. ). Farlow , “Partial Differential Equations For Scientists and
Engineers, 1989.

8. Wylie. C.R.,” Advanced Engineering Mathematics “ 3rd Edition,
Tokyo, Japan 1966

9. William E. Boyce and Richard C.Di Prima ,Elementary
Differential Equations and Boundary Value Problems(2001)

"

Recommended

Websites
Grading Scheme
C)L?:).JJ‘ Lo

Group Grade el Marks % Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
Success Group ;
(50 - 100) C- Good Ve 70-79 Sound work with notable errors

D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwsly | (45-49) More work required but credit awarded
(0- 49) F— Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
duy ! 83ladl Ologlan

Module Title Ring Theory Module Delivery
Module Type Core Theory

[ Lecture
Module Code Math218 O Lab
ECTS Credits 6 Tutorial

[ Practical
SWL (hr/sem) 150 COSeminar
Module Level 2 Semester of Delivery 4
Administering Department Type Dept. Code College Type College Code
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/06/2023 Version Number 1.0

Date

Relation with other Modules

6531 dslyl 31gall o Z3Mall

Prerequisite module Math217

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Lol lgizally elad) z5lG g Ayl Bolell Colua

Module Objectives Educate the students in the concept Ring Theory and introduced all theoretical
Gy Balad) Lol properties of Rings and investigating some kinds of rings.

Knowledge and understanding

1. Determine ways to solve different problems on the ring theory.
2. Know and understand how these methods work.
3. Knowledge of nilpotent elements, Boolean ring, Divisors of zero, integral

domain.

Know of Characteristic of ring, subring, center of ring.
. 5. Learn how to reach the simpler proof in the results in the ring theory.
Module Learning ) . ) . . - . .
Define the ideal and studying the, simple rings, Annihilator ideal, ideals
Outcomes
generated by a set.

bl sl lonyee 7. Studying the Principal ideal, direct sum of ideals, quotient ring.

Lt 8. Knowing the Prime and maximal ideal and the relations between them.
)

9. Define the Homomorphism, kernel of homomorphism, Properties of
homomorphism.

10. Studying the Canonical function and prove the fundamental theorems.

11. Define the field. Subfield, field of quotient, Prime field, Imbedded.

12. Studying the polynomial ring, the division algorithm theorem and
remainder theorem with some applications.

13. Knowing the extensions of fields, Kronecker's theorem with applications.

lidfesrive Carfams ¢ Asking sudden and overlapping questions to explain the subject.

dolanyl wlgisall

¢ Giving homework to students.

¢ Monthly and quarterly tests.

Learning and Teaching Strategies

eadailly elaidl bl

Education: Providing lectures and printed sources of modern, varied and rich, including
examples. Also, harnessing the blackboard to educate students, explain the steps of the
. solution and extract the results.

Strategies . ) )
Teaching: Solve some examples and have the students propose the solution with the

following steps

Learning: ask questions and inquiries and engage students in the debate.
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Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jradll I CIlall @laziall ey ) Jazsl Lo grl CIUall @laziadl hyd) Jooell

Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 6
el I CIlall plasiadl oy ey U1 Josl e el Il elatiall Coypyll] Joe

Total SWL (h/sem)

Jadll I3 Il (1 bl Jax) 10

Module Evaluation

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 11 LO #2, #3 and #9, #10
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #11
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #10, #11 and #12
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Skl g@.mlll a2y

Material Covered




Week 1

The Rings and Its properties :Definition of ring, idempotent elements.

Week 2 nilpotent elements, Boolean ring.
Week 3 Divisors of zero, integral domain.
Week 4 Characteristic of ring, subring, center of ring.
Week 5 Ideals :Definition of ideal , simple rings.
Week 6 Annihilator ideal, ideals generated by a set.
Week 7 Mid-term Exam
Week 8 Principal ideal, direct sum of ideals, quotient ring.
Week 9 Prime and maximal ideal and the relations between them .
Week 10 Isomorphic of Rings: Homomorphism, kernel of homomorphism, Properties of homomorphism.
Week 11 Canonical function, the fundamental theorems.
Week 12 | Fie|ds: Definition of field. Subfield, field of quotient.
Week 13 Prime field, Imbedded.
Polynomials ring: The polynomial ring, the division algorithm theorem and remainder theorem with
Week 14 some applications.
Week 15 |extensions of fields, Kronecker's theorem with applications.
Week 16 |Preparatory week before the Final Exam

Learning and Teaching Resources
u‘e)u\ﬂ\g ‘oh;d\).sw

Text Available in the Library?
Required Texts Burton, D.M. Abstract and Linear Algebra,1972. yes
1. John B. Fraleigh, A first course in abstract algebra, 1982.
2. Joseph J. Rotman, Advanced Modern Algebra, 2003.
3. Thomas W Judson, Abstract Algebra Theory and
Recommended Applications, 2009.
Texts 4. Joseph A. Gallian, Contemporary Abstract Algebra,
Seven Edition, 2010.
5. J.S. Milne, Group Theory, Version 4, 2021.
Websites -
Grading Scheme
C)lq:)u\” hlhss
Group Grade aaill Marks % Definition
Success Group A - Excellent Jial 90 - 100 Outstanding Performance
(50 - 100) B - Very Good l>a> S° | 80-89 Above average with some errors




C- Good NVES 70-79 Sound work with notable errors

D - Satisfactory bwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F— Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, w asa mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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