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Course Specifications of the Department of Mathematics  
 

Major Requirements Compulsory Courses (56 Credits) 

No. Code/No Course Units 

1 STAT 101 Introduction to Statistics 3.0 
2 MATH 101 Calculus I 4.0 
3 MATH 102 Calculus II 4.0 
4 MATH 203 Calculus III 3.0 
5 MATH 204 Differential Equations  3.0 
6 STAT 211 Theory of probability 4.0 
7 MATH 241 Linear Algebra I 3.0 
8 MATH 151 Foundations of Mathematics 3.0 
9 MATH 311 Real Analysis I 3.0 
10 MATH 312 Real Analysis II 3.0 
11 MATH 331 Mathematical Software and Programming 3.0 
12 MATH 342 Abstract Algebra I 3.0 
13 MATH 306 Partial Differential Equations  3.0 
14 MATH 301 Methods of Applied Mathematics 3.0 

15 MATH 413 Complex Analysis 3.0 
16 MATH 321 Numerical Methods 3.0 
17 MATH 464 Topology  3.0 
18 MATH 482 Graduation Project 2.0 

TOTAL 56.0 

  

 Major Requirements - Elective Courses from Mathematics Department (15 Credits) 

No. Code/No Course Units 

1 STAT 311 Mathematical Statistic 3.0 

2 MATH 333 Financial Mathematics 3.0 

3 MATH 343 Abstract Algebra II 3.0 

4 MATH 414 Topics in Real Analysis 3.0 

5 MATH 421 Numerical Analysis 3.0 

6 MATH 444 Number Theory 3.0 

7 MATH 445 Topics in Algebra 3.0 

8 MATH 462 Euclidean and non-Euclidean Geometry 3.0 

9 MATH 471 Discrete Mathematics 3.0 

10 MATH 481 History of Mathematics  3.0 

11 MATH 305 Topics in Differential Equations  3.0 

12 MATH 432 Operation Research  3.0 
13 MATH 463 Differential Geometry 3.0 
14 MATH 425 Graph Theory 3.0 

http://enweb.iu.edu.sa/Site/index/23
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 101 Mathematics  3 - 3 MATH 002 

 

Course Objectives: 

On completion of the course, the students should be able to: 

 Handle functions occurring in calculus and in the mathematical 

modeling of real-world problems. 

 Grasp the central idea of limit and continuity, and its application in a 

variety of problems. 

 Understand the main theme of calculus and its applications involving 

rates of change and the approximation of functions. 

 Differentiate standard functions by applying the fundamental rules of 

differentiation. 

 Compute   the   optimal   values   of   functions   and   handle   the 

optimization problems. 

 Apply the concepts of monotonicity and concavity in sketching the 

plane curves. 

 Deal with indeterminate forms and L’Hôpital’s rule. 

 Understand the connection between derivatives and antiderivatives  

Course Description:  

Limits, continuity and differentiability of a single variable functions 

(exponential, logarithmic, hyperbolic, trigonometric and inverse 

trigonometric functions). Applications: related rates, local linear 

approximation, differentials, absolute and local extrema, 1st and 2nd 

derivative tests, curve sketching, applied optimization problems. 

Antiderivatives, Definite integral. Fundamental Theorem of Calculus. 

Techniques of integration. 

Main Text Book: 

 Calculus: Early Transcendentals, by James Stewart, 8
th
 Ed., Cengage 

Learning, 2016. 

Subsidiary Books: 

 Calculus: Early Transcendentals, by Jon Rogawski and Colin Adams, 

3
rd

 Ed., Macmillan Education, 2015. 

<<BACK  
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 102 Calculus II 4 - 4 MATH 101 

 

Course Objectives: 

On completion of the course, the students should be able to 

 Comprehend the connection between differential and integral 

calculus, and use of integrals to find the area bounded by curves. 

 Calculate the volume of solids, lengths of plane curves, work done by 

a varying force, etc. By means a definite integral. 

 Use exponential and logarithmic functions to describe exponential 

growth and decay in problems of applied nature. 

 Evaluate the integrals using different techniques and integral formula. 

 Distinguish between proper and improper integrals. 

 Perform numerical integration. 

Course Description: 

Applications of the definite integral to area, volume, arc length and 

surface of revolution. Improper integrals. Sequences, series. Integral, 

comparison, ratio, and root tests. Alternating series. Absolute and 

conditional convergence, power series. Taylor and Maclaurin series. 

Parametric curves, polar curves, area in polar coordinates. Vectors, lines, 

planes and surfaces. 

 

Main Text Book: 

 Calculus: Early Transcendentals, by James Stewart, 8
th
 Ed., Cengage 

Learning, 2016. 

 

Subsidiary Books: 

 Calculus: Early Transcendentals, by Jon Rogawski and Colin Adams, 

3
rd

 Ed., Macmillan Education, 2015. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 203 Calculus III 3 - 3 MATH 102 

 

Course Objectives: 

After finishing the course, the student is expected to be familiar with the 

following: 

 Show the importance of differentiation and integration in branches of 

science and Geometry and recognize the relationship between them. 

 View basis of differentiation and integration of functions with 

multiple variables and their applications, and vector calculation. 

 Developing the student’s logical thinking and providing students with 

skills necessary to solve problems. 

 

Course Description: 

Functions of two and three variables, limits and continuity, partial 

derivatives, directional derivatives, extrema of functions of two variables; 

Double integrals in rectangular and polar coordinates. Triple integrals. 

Cylindrical and spherical coordinates. Triple integrals in cylindrical and 

spherical coordinates. Vector functions, line Integrals, Greens theorem, 

curl and divergence, surface integrals, Stoke’s, the divergence theorem. 

 

Main Text Book: 

 Calculus: Early Transcendentals, by James Stewart, 8
th
 Ed., Cengage 

Learning, 2016. 

 

Subsidiary Books: 

 Calculus: Early Transcendentals, by Jon Rogawski and Colin Adams, 

3
rd

 Ed., Macmillan Education, 2015. 
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Course 

No. 
Course Title 

No. of Units 
Pre-requisites 

Th. Pr. Credit 

STAT 101 
Introduction to 

Statistics 
3 - 3 

Co-requisite 

MATH 101 

 

Course Objectives: 

General Statistics is an important course in mathematics, studying this 

course enables the student using Statistics to organize, describe and 

represent data graphically, and find the relationship between statistics and 

different fields of life such as industry, economy, agricultures and many 

others. 

 

Course Description: 

Descriptive statistics and statistical inference, Summarizing data, 

Measures of central tendency, Measures of variation, Correlation, 

regression analysis, Introduction of probability, testing hypothesis.    

 

Main Text Book: 

 Elementary Statistics, by Mario F. Triola, 11
th

 edition,  Addison-

Wesley, 2012. 

 

Subsidiary Books: 

 Elementary Statistics: Picturing the World, by R. C. Larson, & E. 

Farber, 3
rd

 edition, Prentice Hall 2006. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

STAT 211 
Theory of 

Probability 
3 1 4 

STAT 101 

Co requisite MATH 101 

 

Course Objectives: 

After finishing the course, the student is expected to be familiar with the 

following: 

 Use probability in random experiment. 

 Use probability distributions in problems with an outcome that can’t 

be predicted. 

 Follow-up course of random operations in the future. 

 

Course Description: 

Random variables, Sample space and events, Rules of probability, 

Conditional probability, Bayes' Theorem , Mathematical expectation and 

moments, Probability distribution (discrete and continuous), Moment 

generating function, Introduction for distribution of several random 

variables. 

 

Main Text Book: 

 Introduction to Probability and Mathematical Statistics, by Lee J. Bain 

and  Max Engelhardt, Second Edition, Duxbury Press,  2000. 

 

Subsidiary Books: 

 A First Course in Probability, by Shelden Ross, 7
th

 edition, Prentice 

Hall 2005. 

 Probability, Random Variables and Stochastic Processes A. Papoulis 

& S. U. Pillai. 4
th

 edition, Tata McGraw-Hill 2005. 

 Introduction to statistics and probability, by Dr. Fair valleys and 

others, Alrashed Library, 2
nd

 edition 2005. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

STAT 311 
Mathematical 

Statistics 
4 3 2 

STAT 101 

STAT 211 

 

Course Objectives: 

Upon completion of the course, students should be able to:  

 Apply a number of different descriptive methods in the description of 

one or more variables. 

 Give an account of elementary probability concepts. 

 Identify discrete and continuous distributions. 

 Explain the concept of the central limit theorem. 

 Determine whether point estimation is efficient and whether it tallies 

with the mathematical expectation value.  

 Calculate confidence intervals. 

 Calculate confidence intervals for a proportion.  

 Perform hypothesis testing. 

 Master various non-parametric methods. 

Course Description: 

Theory of point estimation, Classical and Bayes Approaches, Statistical 

prediction, Distributions for several variables, Type of Censoring 

samples, Record statistics, Statistical Inference using censored samples. 

 

Main Text Book: 

 Mathematical Statistics with Applications, by  Dennis D. Wackerly, 

William Mendenhall III, Richard L. Scheaffer, 7
th

 edition Duxbury 

Press, 2008. 

 

Subsidiary Books: 

 Mathematical Statistics: Basic and Selected Topics, Peter J. Bickel 

and Kjell A. Doksum, 2nd edition, Pearson Prentice-Hall 2007. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 204 Differential Equations 3 - 3 MATH 102 

 

Course Objectives:  

 This course is primarily designed for undergraduate students studying 

physics and various disciplines of engineering.  

 Deriving ODEs that describe various phenomena in physics, 

mechanics, chemistry, biology, etc.  

 Learning various methods for solving a great variety of differential 

equations.  

 Upgrading the skills of the student to understand more better the other 

branches physics, mechanics, chemistry, biology. 

Course Description: 

First order and first degree differential equations (Separable, Exact, 

homogeneous, and liner equations, Linear equations, Bernoulli equation, 

Ricati equation, Applications). The homogeneous differential equations 

with constant coefficients. The methods of undetermined coefficients, 

Non homogeneous equation, reduction of order, and variation of 

parameters. The Cauchy-Euler equation. Series solutions. Systems of 

linear differential equations. Applications. 

 

Main Text Book: 

 

 A First Course in Differential Equations with Modeling Applications, 

10th Ed., by Dennis G. Zill (2013). 

 

Subsidiary Book: 

 Elementary Differential Equations with Boundary Value Problems, by 

C. H. Edwards and D. E. Penney, 6
th

 edition, Pearson Prentice Hill, 

2008. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 241 Linear Algebra 3 - 3 MATH 151 

 

Course Objectives:  

 Making the student acquainted with fundamental techniques in Linear 

Algebra such as: Solving linear systems, Matrix calculus, 

Determinants. 

 Allowing the student to get autonomy for finding the right method to 

be applied 

 Helping the student in how to use adequately a text book to get the 

appropriate information 

 

Course Description: 

Systems of linear equations, Gauss-Jordan elimination method, Matrix 

algebra, The inverse of a matrix,  Determinants, Cramer's rule, Vector 

spaces and subspaces, Euclidean spaces,  Linear transformations, The 

kernel and the range of a linear transformation, Spanning sets, 

Independent sets, Bases, Dimension, Eigenvalues and eigenvectors. 

 

Main Text Book: 

 Linear Algebra and its Applications, by David C. Lay, Pearson 

edition, 2006. 

 

Subsidiary Books: 

 Elementary Linear Algebra, by H. Anton, John Wiley, 2001. 

 Elementary Linear Algebra, by R. E. Larson and B. E. Edwards,       

5
th

 edition, Houghton Mifflin, 2004. 
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Course No. Course Title 

No. of Units 

Pre-requisites Th

. 
Pr. Credit 

MATH 151 
Foundations of 

Mathematics 
3 - 3 MATH 101 

 

Course Objectives: 

 To know how to think logically and mathematically.  

 To know mathematical arguments. 

 To gain the knowledge of writing proofs. 

 To formulate mathematical arguments in an elementary mathematical 

setting. 

 To know a particular set of mathematical facts of Set theory, Number 

theory, Complex number system and Algebraic structure and how to 

apply them. 

 To form a foundation of abstract mathematics. 

 

Course Description: 

Basic set theory, logic, methods of mathematical proofs, basic number 

theory, complex number system, mathematical proofs, different types of 

proofs, mathematical induction, algebraic structures, binary operations, 

group, ring, field, Boolean algebra, Boolean functions, representing 

Boolean functions. 

 

Main Text Book: 

 Discrete Mathematics and its Applications, by Kenneth. H. Rosen,     

6
th

 edition, McGraw-Hill 2007. 

 

Subsidiary Books: 

 Foundations of Discrete Mathematics, by  H. B. Hoyle, P. Fletcher, 

and C. W. Patty, International Thomson Publishing 1990. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 305 

Topics in 

Differential 

Equations 

3 - 3 
MATH 203 

MATH 204 

 

Course Objectives:  

 This course is primarily designed for undergraduate students studying 

physics and various disciplines of engineering. 

 The student will learn to find power series solutions for second order 

linear ODEs with variable coefficients. 

 The student will recognize and understand the special functions 

occurring in the solution of a variety of differential equations. 

 This course will enhance the students' skills to comprehend the 

expressions involving special functions in the solutions of the 

problems of physics, mechanics, chemistry and biology. 

 

Course Description: 

Ordinary differential equations with variable coefficients, power series 

solution, solution about singular points and the method of Frobenius, the 

gamma function, the beta function, hypergeometric functions, Bessel 

functions, Legendre polynomials, Hermite polynomials, Laguerre 

polynomials,  Chebyshev polynomials, applications.   

 

Main text book: 

 Special functions for scientists and engineers, by W. W. Bell, Dover 

Publications, 2004. 

 

Subsidiary books: 

 Elementary Differential Equations with Boundary Value Problems,  

by C. H. Edwards & D. E. Penney, 6
th
 edition, Pearson Education 

International,  Pearson Prentice Hill, 2009. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 311 Real Analysis I 3 - 3 
MATH 102 

 MATH 151 

Course Objectives: 

The aim of this course is to introduce the students to the core of the 

subject in order to extend their understanding of basic analysis and set 

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

 Know the algebraic properties and order properties. 

 Understand the completeness axiom. 

 Define convergent sequences. 

 Apply limit theorems for sequences. 

 Define monotone sequences and subsequences. 

 Recognize limit superior and inferior of a sequence. 

 Understand open and closed sets in R. 

 Recognize limit point of a set. 

 Apply the Bolzano-Weierstrass theorem. 

 Understand and apply the Heine-Borel theorem. 

 Compare the concepts of continuity and uniform continuity. 

 Evaluate the derivative. 

Course Description: 

The algebraic properties of R, The order properties, Completeness axiom 

and its consequences, Convergent sequences, Limit theorems, Monotone 

sequences, Subsequences, Limit superior and inferior of a sequence, 

Cauchy sequences, Open and closed sets, Limit points, Bolzano-

Weierstrass theorem, Compact sets, Heine-Borel theorem, Limit of a 

function, Continuous functions, Uniform continuity, Derivatives, The 

mean value theorem, L'Hospital's rule. 

 

Main Text Book: 

 Introduction to Real Analysis, by R. G. Bartle and   D. R. Sherbert, 3
rd

 

edition,  John Wiley, New York 1999. 

Subsidiary Books: 

 Introduction to Real Analysis, M. Stoll, 2
nd

 edition, Addison-

Wesley Longman, Boston, 2001. 

 Principles of Mathematical Analysis, by Walter Rudin,            

3
rd

 edition, 1986. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 312 Real Analysis II 3 - 3 
MATH 311 

MATH 241 

 

Course Objectives: 

After finishing the course, the student is expected to be familiar with the 

following: 

 Evaluation of the area using Riemann sums. 

 Using the difference mathematical proof methods to prove some 

fundamental theorems in analysis. 

 Using the fundamental theorems to evaluate Riemann integrals. 

 Distinction between the uniform and pointwise convergence of 

sequence of functions. 

 Using the convergent tests of numerical series and series of functions. 

Course Description: 

The Riemann integral, The fundamental theorem of calculus, Sequences 

and series of functions simple convergence and uniform convergence, 

Metric spaces, Metric on a set, Metric space, Topology on a metric space, 

Function of several variables, Differentiation and partial differentiation. 

 

Main Text Book: 

 Principles of Mathematical Analysis, by Walter Rudin,            

3
rd

 edition, 1986. 

Subsidiary Books: 

 Introduction to Real Analysis, by R. G. Bartle and   D. R. Sherbert,  

3
rd

 edition, John Wiley, New York 1999. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 331 

Mathematical 

Software and 

Programming 

2 1 3 
MATH 204 

MATH 241 

 

Course Objectives:  

After studying this course, the student will be able to: 

 Write any text, mathematical expressions and equations. 

 Compute using the facilities given in this package. 

 Draw 2-dim and 3-dim graphs. 

 Prepare worksheets in MS-Excel. 

Course Description: 

Scientific workplace, Writing text, Computing and drawing graphs, 

Mathematical software (mathematica/maple/matlab), Microsoft excel, 

Preparation of worksheets, Using formula, Compute and drawing graphs. 

 

Main Text Books: 

 Introduction to Maple and MatLab, by Moawwad E. A. El-Ikkawy, 

Mansoura University, Mansoura, 2005.  

 Brilliant Microsoft, by Steve Johnson, Pearson education, Inc., UK 

2007. 

Subsidiary Books: 

 Matlab: A Practical Introduction to Programming and Problem 

Solving, by Stormy Attaway, 3
rd

 edition, Butterworth-Heinemann, 

2013. 

 Getting Started with Maple, by Douglas B. Meade, S.J. Michael May, 

C-K. Cheung and G. E. Keough, Wiley 2009. 

 Programming with Mathematica: An Introduction, by Paul Wellin 

Cambridge University Press 2013. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 301 

Methods of 

Applied 

Mathematics 

3 - 3 MATH 241 

 

Course Objectives: 

 Explain the mathematical model of the deformation problem.  

 Recognize the relations between stresses and displacement for solid 

bodies.  

 Describe the traction, displacement, and mixed boundary conditions 

for structures.  

 Describe key features and operating principles of the general solution 

strategies for deformation problems.  

Course Description: 

Mathematical preliminaries, Stress and equilibrium, Material behaviors-

linear elastic solids, Hooke's law, Formulation and solution strategies, 

Principle of superposition, Strain energy and related principles, Principle 

of virtual work and principle of minimum potential and complementary 

energy. 

 

Main Text Book:  

 Applied Calculus, by S. T. Tan, 2
nd

 edition PWS-KENT 1990. 

 Matrix Analysis and Applied Linear algebra, C. D. Meyer, SIAM 

2001. 

 

Subsidiary Books: 

 Ordinary Differential Equations with Modern Applications,                

by G. Ladas and N. Finizio, Brooks/Cole, 1988. 

 Analytical Mechanics, by G. Fowles and George L. Cassiday,            

7
th

 edition, Cengage Learning 2004. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 333 
Financial 

Mathematics 
3 - 3 MATH 102 

 

Course Objectives: 

 To know a brief introduction on the origin of Mathematics of Finance.  

 To know how to think mathematically. 

 To gain the knowledge of writing solutions. 

 To formulate mathematical problems using different laws of solutions 

and compare between different forms. 

Course Description: 

Simple interest, Exact and approximate time, Bank Summary  of  simple  

interest  and  bank  discount  formulas, Compound interest, Assumption 

and notation, Put-call parity, Binomial trees, Wiener processes and Ito’s 

lemma, The Black-Scholes-Merton model, Volatility smiles. 

 

Main Text Book: 

 Options, Futures, and Other Prentice Derivatives, by John C. Hull,    

7
th

 edition, Prentice Hall, USA, 2009. 

 

Subsidiary Books: 

 Financial Mathematics: A Comprehensive Treatment, by G. 

Campolieti and R. N. Makarov, Chapman & Hall/CRC 1
st
 edition 

2014. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 342 
Abstract 

Algebra I  
3 - 3 

MATH 151 

MATH 241 

 

Course Objectives: 

At the end of this course, the student should be able to: 

 To introduce the basic concepts of abstract algebra. 

 To develop the students abstract and logical thinking Capabilities. 

 To develop the student’s mathematical ability to handle proofs. 

 

Course Description: 

Groups and subgroups, Definition of groups, Groupoids, Semigroups and 

monoids-elementary properties of groups, Permutation groups, 

Subgroups, Cosets, Lagrange's theorem, Homomorphism's and quotient 

groups, Homomorphism of groups, Normal subgroup, Quotient groups, 

Isomorphism, Cayley's theorem, Isomorphism theorems, Introduction to 

rings, Definition of rings and examples, Fields, Subrings, Rings of 

polynomials, Rings of matrices, Rings of quaternion, Rings of power 

series, Homomorphism between rings. 

 

Main Text Book: 

 A First Course in Abstract Algebra, by John B. Fraleigh,           

7
th

 edition, Addison-Wesley Publishing Company, 2002. 

 

Subsidiary Books: 

 Modern Algebra: An Introduction, by John R. Durbin, John Wiley & 

Sons, Inc. 4
th

 edition, 2000. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 343 
Abstract 

Algebra II  
3 - 3 MATH 342 

 

Course Objectives: 

 The student will improve his logical thinking and learn the techniques 

of the proof of theorems.  

 As a result he will be equipped with the methods of solved exercises. 

 It is expected that the students may apply the techniques learnt in this 

course to apply of the theorems of group theory. 

Course Description: 

Direct product, Finitely generated abelian groups, Group action, Theory 

of p-groups, Sylow theorems and its applications, Ring, Subrings, Factor 

rings, ring homomorphism, Integral domain, Division rings, Fields, 

Polynomial rings, Irreducible polynomials rings, Unique factorization 

domain,  Fields theory and quotient fields. 

 

Main Text Book: 

 A First Course in Abstract Algebra, by John B. Fraleigh,           

7
th

 edition, Addison-Wesley Publishing Company, 2002. 

Subsidiary Books: 

 Modern Algebra: An Introduction, by John R. Durbin, John Wiley & 

Sons, Inc. 4
th

 edition 2000. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 306 

Partial 

Differential 

Equations 

3 - 3 
MATH 203 

MATH 204 

 

Course Objectives: 

After finishing the course, the student is expected to be familiar with the 

following: 

 Where and how Partial Differential Equations are used in applications. 

 Conclude fundamental ideas in Partial Differential Equations theory. 

 Learn methods for solving Partial Differential Equations. 

 Know some applications in physics and mathematics. 

 

Course Description: 

Basic concepts, Existence and uniqueness of solutions, Method of 

Lagrange for first order quasilinear equations, Method of separation of 

variables for solving partial differential equations such as wave equation, 

Diffusion equation, steady state equation, use of Fourier and Laplace 

transforms to solve initial-boundary value problems for partial differential 

equations, Green's function and non-homogeneous problems, Integral 

equations and solution techniques. 

 

Main Text Book: 

 Introduction to Partial Differential equations, by A. Tveito, Springer, 

2003. 

 

Subsidiary Books: 

 Partial Differential Equations, 4
th
 edition, by Fritz John, Springer, 

1991. 

 Partial differential equations, by L. C. Evans, AMS, 1991. 

 Partial differential equations, methods and applications, by Mcowen, 

R. Prentice-Hall, 1996. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 413  Complex Analysis 3 - 3 MATH 312 

 

Course Objectives:  

 Know the basic need to define complex number system and its relation 

with real number system.  

 Recognize the importance and usefulness of complex analysis . 

 Extend some concepts studied in Math 311 and 312 and Calculus 

course.        

 Understand the concept of analytic functions, and their relation with 

Cauchy-Riemann differential equations.  

 Understand the concept of complex integration.  

 Be able to apply theorems and facts on analytic functions to complex 

integration. 

 Understand the concept of Laurent's series. 

 Understand and apply theorems and facts on Residues. 

 

Course Description: 

Complex numbers, complex valued functions, limit of complex valued 

functions, continuity, derivatives, Cauchy-Riemann equations, sufficient 

conditions for differentiability. Analytic functions, contours,  contour 

integrals, antiderivatives, Cauchy-Goursat theorem, Cauchy integral 

formula, Liouville's theorem, convergence of complex sequences and 

series, Taylor's and Laurent's  series and calculus of residues. 

 

Main text book: 

 Complex Variables and Applications, by R.V. Churchill and J. W. 

Brown, McGraw-Hill 2004. 

 

Subsidiary books: 

 Basic Complex Analysis, by J. E. Marsden and M. J. Hoffman,   

2
nd

 edition, W. H. Freeman and Company, New York, 1987. 

 Invitation to Complex Analysis, by R .P. Boas and H. P. Boas,    

2
nd

 revised edition, Mathematical Association of America 2010. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 414 
Topics in Real 

Analysis 
3 - 3 

Department 

Approval 

 

Course Objectives: 

 Provide new topics of Real Analysis that are not covered in other 

courses. 

 Use different resources to gather information about new topics. 

 

Course Description: 

There are no specific contents. The topics are freely selected by lecturers 

to cover an advanced course in real analysis. It is then changed from one 

semester to another. 

 

Main Text Book: 

 Principles of Mathematical Analysis, by Walter Rudin,            

3
rd

  edition, 1986. 

Subsidiary Books: 

 Introduction to Real Analysis, by R. G. Bartle and D. R. Sherbert,     

3
rd

 edition, John Wiley, New York, 1999. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 421 
Numerical 

Analysis 
3 - 3 

Math 204 

Math 241 

Math 331 

 

Course Objectives:  

 The students will learn how to solve nonlinear equations. 

 The students will learn how to interpolate using different formulas. 

 The students will learn how to approximate derivatives.  

 To teach the students how to approximate difficult integrals. 

 

Course Description: 

Shift operators, forward and reverse difference operators, Numerical 

solution of nonlinear equation using (bisection, fixed point, Newton 

method), Interpolation and polynomial approximation (Lagrange, 

Newton's formulas), Numerical differentiation (first and higher 

derivatives), Numerical integration (Trapezoidal, Simpson's and Gaussian 

Quadrature). 

 

Main Text Book: 

 Numerical Analysis, by Richard Burden and J. Douglas Faires,       

10
th

 edition, Thomson Brooks Cole, 2010. 

 

Subsidiary Books: 

 Numerical Analysis, by V. A. Patel, Harcourt Brace College 

Publishers, Orlando Florida 1994. 

 Numerical Mathematics and Computing, by W. Cheney and D. R. 

Kincaid, 7
th

 edition, Cengage Learning, 2012. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 422 

Topics in 

Numerical 

Analysis 

2 1 3 
Department 

Approval 

 

Course Objectives: 

After finishing the course, the student is expected to be familiar with the 

following: 

The use of numerical methods to solve ordinary differential equations: 

 The use of numerical methods in solving ordinary differential 

equations of higher order. 

 The use of numerical methods in solving Partial differential equations.  

 Introducing the Differential equations and numerical solutions. 

 The use of some Software (Matlab – Mathematica, and others) in 

solving ordinary and partial differential equations. 

Course Description: 

Numerical solution of linear systems (direct and iterative methods), 

Approximation theory and orthogonal polynomials, Curve fitting, 

Numerical solution of the initial value problems and the Eigenvalue 

problems. 

 

Main Text Book: 

 Numerical Analysis, by Richard Burden and J. Douglas Faires,        

10
th

 edition, Thomson Brooks Cole, 2010. 

 

Subsidiary Books: 

 Numerical Analysis, by V. A. Patel, Harcourt Brace College 

Publishers, Orlando Florida, 1994. 

 Numerical Mathematics and Computing, by W. Cheney and D. R. 

Kincaid, 7
th

 Edition, Cengage Learning, 2012. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 444 Number Theory 3 - 3 MATH 342 

 

Course Objectives:  

 The student will improve his logical thinking and learn the techniques 

of the proofs of the theorems. 

 The student will be equipped with the methods of solved exercises.   

 It is expected that the students may apply the techniques learn in this 

course to apply of the theorems of number theory. 

Course Description: 

Divisibility theorem in the integers, Primes and their distribution, The 

theory of congruencies, Fermat's theorem, Wilson's theorem and their 

applications, Primitive roots, Applications of congruencies, The quadratic 

reciprocity law. 

 

Main Text Book: 

 Elementary Number Theory and its Applications, by Kenneth H. 

Rosen, 5
th

 edition, Addison Wesley (Boston, New York) 2005. 

 

Subsidiary Books: 

 An Introduction to the Theory of Numbers, by G. H. Hardy, 

Edward M. Wright, Andrew Wiles, Roger Heath-Brown and  

Joseph Silverman,  6th edition, Oxford University Press 2008. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 445 
Topics in 

Algebra 
3 - 3 

Department 

Approval 

 

Course Objectives:  

 To teach areas in algebra those are not covered in the other algebra 

courses.  
 

 To develop the students abstract and logical thinking capabilities.  
 

 To develop the student's mathematical ability to handle proofs 

in finite group theory.  

 

Course Description: 

Series, Normal, Composition, Invariant, Chief series, Jordan-holder 

theorem, Automorphism, Characteristic, Minimal normal subgroups, 

Characteristically simple groups, Group commutators (derived group),  

Solvable groups, Subnormal subgroups, Nilpotent groups lower and 

upper central series, Nilpotent groups, Mean theorems on nilpotent 

groups. 

 

Main Text Book: 

 A Course in Group Theory, by John F. Humphreys, Oxford University 

Press 1996.  

 

Subsidiary Books: 

 Abstract Algebra, by David S. Dummit, Richard M. Foote, 3
rd

 edition, 

2003. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 462 

Euclidean and 

non-Euclidean 

Geometries 

3 - 3 MATH 342 

 

Course Objectives:  

At the end of the course, students should have a strong working 

knowledge of the following topics: 

 To introduce to the students the basic concepts of Euclidean and non-

Euclidean geometries.  

 To improve the students logical thinking.  

 Using elliptic property, the student will learn geometry without 

parallel lines.  

 Using hyperbolic parallel property, the student will learn geometry 

with several parallel lines through a point.  

 They will learn the use of ordered fields in various geometries.  

 They will learn the extension of affine plane as a projective plane.  

Course Description: 

Fundamentals of Euclidean and non-Euclidean geometries, Axioms of 

Incidence, Betweenness, Congruence, Hilbert-Euclidean, Dedekind, 

Elliptic Euclid’s and hyperbolic parallel properties, Affine and projective 

geometries, Ordered field, Defect of a triangle, Saccheri’s quadrilateral, 

Lobachevskian geometry, Independence of Parallel Postulate Beltrami-

Klein Model. 

 

Main Text Book: 

 Euclidean and non-Euclidean Geometries, Development and History, 

by Marvin Jay Greenberg, W. H. Freeman and Company, New York 

2007. 

 

Subsidiary Books: 

 Experiencing Geometry: Euclidean and Non-Euclidean with History, 

by D. W. Henderson and D. Taimina, Pearson; 3
rd

 edition, 2004. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 463 
Differential 

Geometry 
3 - 3 

MATH 203 

MATH 204 

 

Course Objectives:  

At the end of the course, students should have a strong working 

knowledge of the following topics: 

 To provide the simple concept of the manifold and classifications, 

such as Differentiable Manifold and Sub-manifold and highlighting 

the importance of differential geometry in all the various sciences. 

  Training the student to resolve the issues at Vector fields and tensor 

algebra and differential forms on manifolds.  

Course Description: 

Manifolds, Differentiable manifolds, Differentiable mapping, Sub 

manifolds, Tangent vector space, tangent vector, Tangent space, 

Differential at a point, Tangent bundle, Vector fields on manifolds, Lie 

algebra structure, Cotangent bundle, Co vector fields, Tensor Algebra, 

Exterior differential forms, Exterior form at a point, Differential forms on 

a manifold, Exterior differentiation, Orient able manifolds. 

 

Main Text Book: 

 Differential Geometry with Applications to Mechanics and Physics, 

by Y. Talpaert, First Edition, CRC Press, 2000.  

 

Subsidiary Books: 

 Differential Geometry, by Erwin Kreyszig, 1
st
 edition, Dover 

Publications, 1991. 
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Course Objectives:  

● How to write a mathematical report in a correct, clear, and short 

way.  
 

● How to read a mathematical report and understand it.  
 

● Learn the basics of Point-Set Topology.  

 

Course Description: 

Topological space, Some basic examples, Open and closed sets, Course, 

interior, Boundary, Dense sets, Bases and generating topologies, 

Subspaces and product spaces, Continuous functions and 

homeomorphisms, Separation axioms, Metric spaces, Connected and 

compact spaces. 

 

Main Text Book: 

 An introduction to general topology, by Paul Long, Charles E. Merrill 

Publishing Company 1970. 

 

Subsidiary Books: 

 Topology without tears, by Sidney A. Morris, Version of 2011. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 471 Discrete Mathematics  3 - 3 MATH 151 

 

Course Objectives: 

The objectives of this course are as follows:  

● To introduce to the students the basic concepts of Discrete 

Mathematics and its applications.  

● To improve the students logical thinking and dexterity in solving 

problems.  

● For instance to understand how the cardinalities of natural and 

rational numbers are equal while that of real numbers is different.  

● To introduce to the students graph theory with several applications 

and several algorithms.  

● They must learn in this course the concept of abstract machines, 

the languages and grammars. 

● They can use these concepts to understand problems and theory in 

computer science, abstract algebra, real and complex analysis, 

topology, manifolds, etc.  

 

Course Description: 

Fundamentals of discrete mathematics, Countable and uncountable sets, 

Pigeonhole principle, Lattices and Boolean algebras, Graph theory, Graphs, 

Digraphs, paths, Circuits, connectivity, Euler and Hamiltonian paths, 

Shortest path problem, planar graphs, Euler's formula for connected planar 

graphs, Kuratowski's theorem, Trees, Spanning trees, Trees, Various 

algorithms, Computability theory, Finite state machines, Languages, 

grammars. 

Main Text Book: 

 Discrete Mathematics and its Applications, by Kenneth H. Rosen,     

6
th

 edition, McGraw Hill, 2007. 

Subsidiary Books: 

 Discrete and combinatorial mathematics: an applied introduction, by 

R. P. Grimaldi, Pearson; 5
th

 edition 2003. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 481 
History of 

Mathematics  
3 - 3 

Department 

Approval 

 

Course Objectives:  

 To learn how mathematics developed from ancient times.  

 To learn the role of mathematics in the rise of science. 

 To study a life of a mathematician. 

Course Description: 

History of numbers, history of arithmetic's, History of Algebra, History of 

the concept of function (written and presentation assignment), History of 

Calculus (written and presentation assignment), Project (movie: a story of 

a mathematician). 

 

Main Text Books: 

 Mathematics from the birth of numbers, by Jan Gullberg and Peter 

Hilton, First Edition, W. W. Norton & Company 1997. 

 The Muslim contribution to mathematics, by Ali Abdullah Al-Daffa, 

Humanities Press, First Edition 1977. 

 

Subsidiary Books: 

 Mathematics: From the Birth of Numbers, by Jan Gullberg and 

Peter Hilton, W. W. Norton & Company; 1
st
 edition 1997. 
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Course No. Course Title 
No. of Units 

Pre-requisites 
Th. Pr. Credit 

MATH 482 

Graduation 

Project 

 

3 - 3 

Finishing 95 credit 

hours & permission 

of the department 

 

Course Objectives:  

 Explore new topics of mathematics that are not covered in other 

courses 

 Make a time table to organize their work after choosing the topic of 

research. 

 Use different resources to gather information about new topics. 

 Write a paper in mathematics using scientific word or Microsoft word 

etc. 

 Make a presentation using the computer software like power point. 

 Give a talk on the mathematical topic of research. 

Course Description: 

This is a supervised project that emphasizes on scientific research of a 

mathematical topic of interest and “writing” mathematics. It includes both 

oral and written reports of the topic of research by the student. 

 

Main Text Book: 

Depends on the subject of the research. 
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