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Aaiiliy
In the name of God, the Most Gracious, the Most Merciful. PEL TN,
Praise be to God, the Creator of the Universe, and may peace and blessings be upon
the most honorable of all prophets and messengers, our Prophet Muhammad, his
family, and his companions.

Since its inception, the Department of Mathematics has taken confident and deliberate

strides to guide students in applying logical methods, understanding correct mathematical concepts, and
honing their skills. These efforts are made possible through the dedicated work of a distinguished team of
faculty members specializing in diverse mathematical fields.

Our department plays a pivotal role in advancing scientific research, contributing to the dissemination of
knowledge through the publication of peer-reviewed articles in prestigious international journals and active
participation in global conferences. We offer both Bachelor’s and Master’s degree programs in
Mathematics to equip students for advanced doctoral as well as professional studies at esteemed national
and international institutions.

We are proud to have received conditional accreditation from the National Commission for Academic
Accreditation and Assessment at the national level. Additionally, the department plays a key role in
program delivery across the university, offering Mathematics courses to students enrolled in various
programs beyond those specifically provided by our department. In alignment with Prince Sattam Bin
Abdulaziz University's strategic objectives, we strive to establish our university as a world-class leader in
education and research through strong collaboration with the community.

Looking ahead, we are excited about several initiatives in the pipeline, including a Ph.D. program in
Mathematics, a B.Sc. in Mathematics with a specialization in Data Science, a Bachelor of Science in
Actuarial Science, a Professional Master’s program in Statistics and Data Science, and a minor program in
Data Science. These additions aim to meet the evolving needs of students and the global job market.

Our achievements are reflected in our ranking as the second-highest in Mathematics specialization
according to the Shanghai Rankings. Furthermore, eight of our esteemed faculty members are featured in
the global top 2% list of highly cited researchers. Our graduates find employment across a broad spectrum
of domains, including education, banking, finance, IT, and marketing, contributing significantly to various
industries.

We hope this handbook provides valuable insight into the department’s vision, mission, goals, academic
programs, research endeavors, and faculty achievements. Your feedback is invaluable in enhancing the
quality of education and fostering growth.

May God continue to bless us in our efforts, and may peace and blessings be upon the Prophet Muhammad
and his companions.

Sincerely,

Dr. Fahad AlJuaydi

Chairman, Department of Mathematics
Prince Sattam Bin Abdulaziz University



About the Department

O The Department of Mathematics is one of the oldest and largest departments of the College of

Science, as the department was established with the inception of the college in 1426 AH as one of
the affiliated colleges of the King Saud University. In the year 1430 H it joined the University of Al-
Kharj, then in 1432 H it became one of the departments in the college of science and humanities
affiliated to Prince Sattam bin Abdulaziz University. Since then, the department has been providing
teaching services to large number of male and female students in various faculties of the university,

as mathematics is the language of applied sciences.

The department consists of two branches: a male branch in the College of Science and Human
Studies and a female branch located in the College of Science (Girls Branch) in Al-Kharj. The
department comprise of an elite group of distinguished faculty members of all scientific ranks
(Professor, Associate Professor, Assistant Professor, Lecturer and Teaching Assistants) who have
vast experience in teaching and research in all areas of Mathematics, such as Pure Mathematics,

Applied Mathematics, Engineering Mathematics, Statistics and Operations Research.

The faculty members of the department are actively involved in Research and report their research
findings in peer reviewed scientific journals of repute. Not only that, they also take part in

arbitration and the review process of some prestigious journals.

The Department offers Bachelors and Master Degree Program in Mathematics and at the same
time shoulders the responsibility of delivering courses in Mathematics and Statistics in other
departments within the College of Science such as Physics and Chemistry and also programs
offered by other faculties such as Engineering, Computer Science, Business, Medicine, Applied

Medical Science, ...., etc.



Vision-Mission-

Vision
o Excellence in Mathematical Science and its applications to serve the community.

Mission
o To provide a stimulating academic environment for education and research in various branches
of Mathematics and its applications to serve the labor market and the community and inculcate
human values among students thus producing well qualified and competent graduates as per

national and international standards.

Objectives

o To provide quality education in Mathematics that is relevant to present day changes and
challenges and comparable with similar programs offered by universities of national and
international repute.

o To develop the logical and analytical thinking, quantitative reasoning and problem solving skills
of students, to ensure the effective achievements of students’ learning in Mathematics.

o To prepare the students to become eligible for professions having minimum eligibility as
graduation.

o To provide adequate facilities for proper teaching and learning of Mathematics.

o To prepare the students to serve the society socially as well as economically.

o To prepare the students to take up Graduate Programs in Mathematics.

Degree Awarded

o Bachelor of Science in Mathematics (B. Sc).

O Master of Science in Mathematics (M.Sc).

CAREER AVENLIES

(1) Working as a teaching assistant at any of the Saudi universities, military colleges and higher

institutes.
(2) Working with relevant government departments, such as quality laboratories, hospital

laboratories etc.



3) Work in institutions and companies specialized in the chemical industries.
4) Working as a research assistant or technician in the university laboratories.
5) Working as a researcher in research laboratories.

)
)
)
6) Teaching in the three stages of general education.
7) Working in medical laboratories.

)

(
(
(
(
(
(

8) Working in military factories.

The New Academic System (e-Register)

o Registration is the cornerstone of the academic system, the center of the educational process, and

the first step to start university life. The new Academic System (e-Register) offers students the
following opportunities:
(1) Online Registration including (registration, adding, and dropping) using the link:

http://sau.edu.sa/ar/register that helps the student to register, in person, from any location

during the period of registration and dropping plus an additional period specified in the
academic calendar. Thus, without having to visit the College or the Department after reviewing

his academic advisor, the student can perform the following:
[ Registration: Registration of courses and deciding the required number of credit hours.

B Adding and dropping: The student may drop and add courses during the first week of
teaching provided that the study load does not go above, or below, the allowed course load
and required course load.

(2) Toview the course schedule of the college and the available/ closed groups.

(3) Toview the weekly academic schedule and printit.

(4
(5

)
)
) To view the academic record (transcript) and print a copy (an unofficial copy).

) Toview the results of the final exams as soon as they are put online.

(6) To view the study plan, the courses passed by student, and the ones remaining to be studied.
(7) To know about the penalties imposed upon the student.

(8) To view the previous academic movements (deleting a course, apology for a semester).

(9) To view the financial rewards.

)
(10) To view and modify the personal information.


http://sau.edu.sa/ar/register

(11) To exchange electronic messages and change the password.
(1
(1

Rules and Mechanisms for Registration of Courses

o The course is a module that meets the needs of the level specified in the approved Study Plan. The

) To mail suggestion and submit complaints.

w N

) To write the academic performance evaluation of faculty members.

Course has a number, a code, a title, and a description of a course.

o The Course is divided into a set of theoretical lectures and practical lessons (study units) taught on
a weekly basis, during the academic level.

o Thecredithourisaweekly theoretical lecture thatis not less than fifty minutes, or a practical lesson

which is not less than one hundred minutes.

o The registration of the courses for all students is done automatically through the website

http://sau.edu.sa/ar/register.

o The academic levels vary in the number of the units of study, from 12 units to 20 units, for each

level.
o The Courses are registered automatically at the beginning of the following semester for the

student’s convenience. Then, the student can modify the course schedule by adding or dropping.

o The following table shows the student’s study load corresponding to the cumulative average:

12 15 16 17 18 19 20

” GPA ” 2 2.5 3 3.5 4 4.5 5
|| Hours allowed for registration

o The process of dropping and adding are performed by the student electronically in the first week

of the semester through accessing the gate of the academic system of the University Deanship of

Admission and Registration http://sau.edu.sa/ar/register. The student has no right to register a

course without passing its pre-requisite course.

O Students, who pass all courses without failures, are registered in the courses of in the hierarchy
levels according to the approved study plan.

O Students, who fail in some courses, are registered in such courses that ensure their minimum study

load in each semester taking into account the following point:

(1) No conflictin the schedule.

(2) Fulfilling the prerequisites of the course or courses to be registered.


http://sau.edu.sa/ar/register
http://sau.edu.sa/ar/register

Calculating of Average and Cumulative GPA

The Average and cumulate GPA are calculated every semester for the student automatically by the

system. To know how to calculate the averages, one should follow the following steps:

Calculating the Semester Average
o The GPAis calculated considering the following p

(1)

oints:

Knowing the number of credits of the courses.

(2) Knowing the mark obtained in each courses.

(3) Knowing the corresponding grade of each mark.

(4) Knowing the value of each grade.

(5) Knowing the points = number of hours of the course x value of the grade.

(6) Determining the total points obtained in all courses of the semester.

(7) Determining the total number of credits registered in the semester.

(8) The average is calculated every semester according to the following equation:

Total points (item 6)

GPA =

Number of hours registered in the semester (item 7)

o The following table shows the percentage of marks, grade and value obtained by the student in

each course, which is used to calculate the points:

Mark Grade Letter of Grade | Value of Grade
From 95 - 100 + Excellent +A 5.00
From 90 to less than 95 Excellent A 4.75
From 85 to less than 90 +Very Good +B 4.50
From 80 to less than 85 Very Good B 4.00
From 75 to less than 80 + Good +C 3.50
From 70 to less than 75 Good C 3.00
From 65 to less than 70 + Pass +D 2.50
From 60 to less than 65 Pass D 2.00
Less than 60 Failure E 1.00
Absence from lectures (25% or more) Debarred H 1.00




Calculating the Average cumulative:
O The GPA semester average is calculated as follows:

(1) The grand total of points (for all semesters that have been completed).

(2) The grand total of credit hours (for all semesters that have been completed successfully).

© The cumulative average is calculated according to the following equation:

Grand total of points
GPA=

Grand total of credit hours

O Hereis an example of how to calculate the grades above:

"Calculating the grade of the first semester"

Course Credit Hours | Mark | Grade |Grade Value Points
MATH 1050 3 67 +D 2.50 3X250=7.50
ENG 1210 3 73 C 3.00 3X3.00=9.00
ENG 1220 3 77 +C 3.50 3X3.50=10.50
ENG 1230 3 81 B 4.00 3X4.00=12.00
TECH 1400 3 92 A 4.75 3X4.75=14.25
-—- 15 - 53.25

GPA =Total points + No. of hours registered in semester =53.25+ 15 =
3.55

'Calculating the grade of the second semester”

Credit Grade )
Course Hours Mark | Grade Value Paoints
2X5.00=
SALAM 101 2 67 +A 5.00
10.00
ARAB 101 2 73 C 3.00 2X 3.00=6.00
PHYS 1010 4 77 +C 3.50 4X3.50=14
1060 3X4.00=12.00
3 81 B 4.00
MATH
COM 1400 2 63 D 2.50 2X2.50=5.00
3X4.50=
ENG 1604 3 88 +B 450
13.50
- 16 - 60.50

GPA =Total points + No. of hours registered in semester = 60.50 +~ 16 =
3.78




"Calculating the average cumulative”

GPA = total points + total hours of the semester =113.75 + 31 =3.67.

Dropping and adding of a course

o The process of dropping and adding is performed through portal (http://sau.edu.sa/ar/register)

during the first week of the semester only; but the number of credit hours registered has to be at
least 12 hours.

© The student may drop only one course due to excuse acceptable to the dean of the College. This
procedure should occur at least five weeks before the final exams begin. The student has the right
to apply for such a procedure at a maximum of four courses during the whole period of study at

the College.

Attendance, postponing and dropping out of College

o The student must be regular in attendance attending at least 75% of the lectures and the practical
classes.

o Ifany student has a percentage of absence of 25 %, or more, in any course, he is denied access to
the final exam of this course and his resultis F.

o Astudent may apply for postponement of the study before the beginning of the semester for an
excuse accepted by the College Board. The postponement should not exceed two consecutive
semesters or maximum of three semesters during the allowed duration of Program.

o The University Council may, in case of necessity, exempt the applicant from the previous
provision.

o If student drops out of College for one semester without requesting the postponement of his
registration, the University has the right to dismiss his registration. The university Council has the
right to do this for a lesser period of time.

o The student is not considered as dropping out of College if he is a visiting student at another

university.

10
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The Visiting student is student who studies some courses at another university, or at a branch of the

university to which he belongs without being transferred. The courses he studied are accredited

according to the following regulations:

o The student has a transcript (including a grade point average) for, at least, two semesters at his
college before he applies as a visiting student.

© The student must obtain a prior approval from his college permitting him to study as a visiting
student while specifying the courses that will be studied. The college has the right to require a
specific grade to be achieved by the student to offset the course. The student should obtain an
official letter from the Deanship of Admission and Registration directing him to study as a visiting
student.

o The student has to report back to his parent University/department after completion of the
course(s).

o The courses, undertaken by the student for study outside the university, must be equivalentin their
description to the similar courses offered in the parent university, and the total credit units should
be less than the units required for graduation.

o The total acquired credit units acquired from outside the University should not exceed a maximum
of 20% of the total credit units required for graduation from Prince Sattam Bin Abdulaziz
University.

o The courses undertaken by the visiting student are not included in the cumulative average.
However, these courses are recorded in his academic record.

o The student must provide the Deanship of Admission and Registration with the results he obtained
during the first two weeks of study in the semester following the period of study as a visitor. If not
reported within that period, the student is considered as dropping out of College during those

semesters.

11



Dismissal from the University

The student is dismissed from the University in the following cases:

o If he received three consecutive warnings due to a cumulative average below a minimum of 2 out
of 5.

© The student may be given a fourth opportunity by the Council of the University based upon the
recommendation of the College Council to raise his cumulative GPA by studying the available
courses.

o The University Council may give the dismissed students an opportunity that does not exceed two
semesters as a maximum.

o Ifthe student does not fulfill his graduation requirements at the college in a period of up to half of
the period prescribed for graduation in addition to the duration of the Program, the student is
deemed to be dismissed.

o The student is given an exceptional opportunity by the University Council to meet the graduation
requirements with the maximum period not exceeding twice the original term specified for
graduation.

o The University Council may allow dismissed students, due to the exhaustion of failure times, to
attend twice the duration of the Program. This extension should not exceed a maximum of two

semesters.

ion and Grades

o Based on the recommendations of the Department council, the college council specifies a mark for
the student’s course work, varying from 40% to 60% of the total marks of the course.

© The mark of the course’s semester work is calculated by one of the following two methods:

(1) Calculating the degree specified by the College Council for the semester work.

(2) Announcing how the semester work grades will be distributed to students at the beginning of
each semester, according to what is stated in the course description, and the date of the end
semester exams.

(3) Informing students of their performance in the quarterly test after announcing its result and

allowing the students to compare it with the standard answer for the test.

12



(4) Announcing the results of the semester exams within two weeks from the date of taking the
exam. Also, he is obligated to announce the detailed results of the other semester work at least

one week before the start of the final exams.

o Based on the recommendation of the course teacher, it is permissible for the Council of the
Department, that teaches the course, to allow the student to complete the requirements of any
course in the following semester and to give the student a grade of (I) (incomplete) in his academic
record. Only the grades achieved by the student are included in the GPA or cumulative after the
completion of the requirements of that course. If one semester passes without changing the grade
incomplete (1), the student is given an (F) which is calculated in the GPA and cumulative.

O The grades obtained by the student in each course are calculated according to the schedule

mentioned above.

End Semester Examination Regulations

(1) No student may be tested in more than two courses in one day.

(2) Astudentis not allowed to enter the exam room after half an hour of its beginning and is not
allowed to leave the exam room before half an hour after its beginning.

(3) Based onarecommendation from the relevant Department Council, the College Council specifies
the duration of the final written exam to be within a period not less than one hour, and not more
than three hours.

(4) Cheating in the exam, initiating it, or violating the instructions and rules of examination
procedures are actions punishable in accordance with the Regulation of the students’ Discipline
issued by the University Council.

(5) In cases of necessity, the college council, in charge of teaching a course, has the right to approve
re-marking of the answer sheets in a period of time not later than the beginning of the following
semester in accordance with the following rules:

o Astudentapplies for re-marking the answer sheet of only one course per semester.
o The student, who wishes to re-mark his answer sheets, may apply for re-marking to the

department that teaches this course, not later than one month after taking the final exam.

13



o A student, who has already applied for re-marking and proved the invalidity of his

application, should never apply for re-marking his answer sheets in any exam in the future.

()] "Transferring from one college to another within the University"

o ltis permissible, with the consent of the respective dean of the colleges; accept the transfer request
of astudent from one college to another in accordance with the conditions approved by the College
Council in which the student wishes to transfer.

o Thestudent’s college academic record has to show all courses previously studied, including grades,
semester and cumulative averages throughout the study at the college from which he is
transferred.

(2) "Transferring from one major to another within the college”

o The student may, after the approval of the Dean, transfer to another specialty within the College
according to the guidelines established by the College Council.

o Thestudent’s college academic record has to show all courses previously studied, including grades,
semester and cumulative averages throughout the study at the college from which he is

transferred.

14



Bachelor of Science in Mathematics

The Study System

Teaching at the mathematics department is subject to the following scheme:

(1) The school year consists mainly of two regular semesters and a summer semester, if available.

(2) The stage of academic progress is indicated by the academic level since the number of levels to
graduate is at least eight levels in conformity with the approved study plan.

(3) The duration of a level is a full semester (not less than 15 weeks) and this period does not
include the periods of registration and final exams.

(4) The duration of the summer semester is not less than eight weeks where the teaching time
allocated per week for each course is increased.

(5) Students have to study 138 class units (credit hours) to obtain a Bachelor's Degree as follows:

O The student completes 31 credit hours during the Preparatory Year (two semesters in one
academic year).

O University Requirements: The student acquires 8 credit hours during the period of the study
at the Department.

O The students acquire 76 credit hours (compulsory + elective) from the mathematics
department throughout the six semesters following the preparatory year (beginning with the
third semester).

O The students complete 15 credit hours (compulsory + elective) from other department.

O The students complete 6 credit hours (free elective) from other departments.

The students acquire 2 credit hours for the field training.

The student graduates after successfully completing graduation requirements according to the study

plan, provided that his cumulative average is not less than an average of 2 (pass), and the college
council, based on the recommendation of the competent department council, may determine
appropriate courses that the student can study to raise his cumulative average in the event of success

in the courses.

15



Study Plan of Bachelor Program

The Curriculum Leading to the Bachelor's degree in Mathematics

o Students must successfully complete total of (138) credit hours to earn a Bachelor Degree in
Mathematics.

o The study plan for students of the College of Science and Humanity Studies is designed to contain
the basic cognitive aspects in each of:
(1) Preliminary courses in the preparatory year.

(2) Islamic culture.

(3) Core and Elective Courses: These courses are offered starting from the third level to the eighth

level, and specialized courses are offered at these levels in various branches of mathematics (pure
mathematics, applied mathematics, statistics with other supporting courses), as well as practical
courses to train students to conduct mathematical and statistical applications and elicit and
analyze results. The study plan for the bachelor's stage in the Department of Mathematics,
provided that the total number of credits is the same as in the other departments of the college
and distributed among the preparatory year requirements with other requirements. The

following distribution shows the details of the study plan for the bachelor degree in mathematics:

Requirements s Credit Hours
Courses

Preparatory Year Requirements 11 31
University Requirements 4 8
Compulsory Courses from the Department 21 61
Elective Courses from the Department 5 15
Compulsory Courses from other departments 4 12
Elective Courses from other departments 1 3
Free elective Courses from other departments 2 6
Field Training -—-- 2
Total 48 138
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Detailed description of the requirements for a Bachelor degree in Mathematics

(a) Compulsory Courses at the Department (61 Credit Hours):

Course Code Course Name Credit Hours Prerequisite
Math 2240 Algebra and Geometry 3(3,1,0) Math 1060
Math 2250 Linear Algebra-| 3(3,1,0) Math 2240
Math 2290 Mechanics 3(3,1,0) Math 1060
Visual Programming of CT 1400
Math 2301 3(3,0,1)
Mathematical Problems (Computer Skills)
Infinite Series and
Math 2311 3(3,1,0) Math 1060
Calculus Applications
Math 2321 | Actuarial Mathematics—I | 3(3,1,0) Math 1060
Math 2455 Group Theory 3(3,1,0) Math 2240
Math 3280 Linear Algebra-II 3(3,1,0) Math 2250
Math 3320 Multivariable Calculus 3(3,1,0) Math 2311
Ordinary Differential Math 2250 +
Math 3330 3(3,1,0)
Equations-| Math 2311
Ordinary Differential
Math 3340 3(3,1,0) Math 3320 + Math 3330
Equations-I|
Math 3350 Vector analysis 3(3,1,0) Math 3320
Math 3370 Numerical Analysis 3(3,1,0) Math 2250 + Math 2311
Math 3320 + Math 3330 +
Math 3460 Real Analysis-| 3(3,1,0)
Math 2240
Math 3510 Mathematical Packages 3(3,1,0) Math 3330 + Math 2301
Math 4350 Complex Analysis 3(3,1,0) Math 3320 + Math 3330
Introduction to Partial
Math 4360 3(3,1,0) Math 3320 + Math 3330
Differential Equations
Math 4430 | Introduction to Topology | 3(3,1,0) Math 3460
Math 4455 Rings and Fields 3(3,1,0) Math 2455
Math 4620 | Ethics of Mathematicians | 1(1,0,0) Math 3460
Math 4820 Graduation Project 3(2,1,0) |Afteracquiring 115 credit hours
Credit Hours b1 (39,18, 1)

17




(b) Compulsory Courses at other Departments (12 credits):

Course Code Course Name Credit Hours | Prerequisite
Stat 2010 Principles of Statistics and Probability 3(3,1,0) | Math1060
Stat 2040 Statistical Methods 3(3,1,0) Stat 2010
Stat 3280 Statistical Packages 3(2,0,1) Stat 2040
Phys 2180 | General Physics for Mathematics Students (2) | 3(3,0,1) | Phys1010

Credit Hours 12(11, 2 2)

(c) Elective Courses from the Department (15 Credit Hours):

Five courses to be chosen from the following two groups of elective courses: (The student

chooses two courses from group-1 and three courses from the group-2 or vice versa)

Group (1)
Course Code Course Name Credit Hours Prerequisite
Math 3240 Actuarial Mathematics —Il 3(3,1,0) Math 2321
Math 3270 Number Theory 3(3,1,0) Math 2240
Math 2250 + Math 3320
Math 4390 Differential Geometry 3(3,1,0)
+ Math 3330
Introduction to Functional
Math 4420 3(3,1,0) Math 3280 + Math 3460
Analysis
Math 3460 + Math 3280
Math 4470 Real Analysis-II 3(3,1,0)
+ Math 3320
Math 4520 Calculus of Variations 3(3,1,0) Math 3320 + Math 3330
Math 4530 Methods of Optimization 3(3,1,0) Math 2250 + Math 3260
Group (2):
Course Code Course Name Credit Hours Prerequisite
Math 3260 Mathematical Programming 3(3,1,0 Math 2250 + Math 2311
Math 4380 Non-Linear Dynamics 3(3,1,0) Math 2250 + Math 3330
Math 4400 Advanced Fluid Mechanics 3(3,1,0) Math 2290 + Math 4360
Math 4410 Classical Mechanics 3(3,1,0) Math 2290 + Math 4360
Math 4480 | Principles of Automatic Control| 3 (3 1,0) Math 2250 + Math 3320
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+Math 3330
Applications of Continuum
Math 4490 . 3(3,1,0) Math 2250 + Math 4360
Mechanics
Numerical Methods to Solve
Math 4500 3(3,1,0) | Math 3370 + Math 4360
Partial Differential Equations
Math 2250 + Math 3330 +
Math 4540 Computational Geometry 3(3,1,0)
Math 3370
Math 4550 | Wavelet and Signal Processing | 3 (3,1,0) Math 4470
Math 4560 Dynamics of the Rigid Body 3(3,1,0) Math 2290 + Math 3330
(d) Elective Courses from other Departments (3 Credit Hours):

The student selects one course from the following list:

Course Code Course Name Credit Hours Prerequisite
Math 2300 Visual Programming -II 3(3,1,0) Math 2301
IS 2510 Databases 3(3,1,0) Math 2301
Phys 2140 Classical Mechanics - 3(3,1,0) Phys 1010
Phys 2230 Modern Physics 3(3,1,0) Phys 1010
Phys 2410 Thermodynamics 3(3,1,0) Phys 1010 + Math 1060
Stat 2150 Probability -I 3(3,1,0) Stat 2040

(e) FreeElective Courses (6 Credit Hours):
Students may select up to six credit hours for the development of their professional skills either
from the core courses or outside the College of Science and Humanity Studies. The selected

courses must meet the prerequisite.

Field Training:
Each student will be required to complete a training period for seven weeks appropriate to their

studies in an approved place after completing 95 credit hours.

Prerequisites
After completing 95 credit hours

Contact hours
2(0,0,15)

Courses Offered
Field Training

Course Code
Math 4590
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Distribution of Study Plan Courses

Third Level:
Course Code Course Name Credit Prerequisite
Hours
IC 102 Islam and Society 2(2,0,0) -
Math 2240 Algebra and Analytical Geometry 3(3,1,0) Math 1060
Visual Programming of
Math 2301 3(3,1,0) CT 1400
Mathematical Problem
Infinite Series and Calculus
Math 2311 o 3(3,1,0) Math 1060
Applications
General Physics for Students
Phys 2180 3(3,0,1) Phys 1010
of Mathematics -lI
Stat 2010 Elementary Probability and Statistics | 3(3,1,0) Math 1060
Credit Hours 17 (17,4.1)
Fourth Level:
Course Code Course Name Credit Hours Prerequisite
IC103 The Economic System in Islam 2(2,0,0) -
Math 2250 Linear Algebra- | 3(3,1,0) Math 2240
Math 2290 Mechanics 3(3,1,0) Math 1060
Math 2321 Actuarial Mathematics-| 3(3,0,0) Math 1060
Math 2455 Group Theory 3(3,1,0) Math 2240
Stat 2040 Statistical Methods 3(3,1,0) Stat 2010
Credit Hours 17 (17,4,0)
Fifth Level:
Course Code Course Name Credit Hours Prerequisite
IC 104 Political System in Islam 2(2,0,0) -
Math 3280 Linear Algebra- II 3(3,1,0) Math 2250
Math 3320 Multivariable Calculus 3(3,1,0) Math 2311
Ordinary Differential
Math 3330 3(3,1,0) Math 2250 + Math 2311
Equation- |
Math 3370 Numerical Analysis 3(3,1,0) Math 2250 + Math 2311
Stat 3280 Statistical Package 3(3,1,0) Stat 2040
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Credit Hours 17 (16,5,0)
Sixth Level:
Course Code Course Name Credit Hours Prerequisite
Math 3340 Ordinary Differential Equation I 3(3,1,0) Math 3330 + Math 3320
Math 3350 Vector Analysis 3(3,1,0) Math 3320
Math 3330 + Math 2240 +
Math 3460 Real Analysis- | 3(3,1,0)
Math 3320
Math 3510 Mathematical Package 3(3,1,0) Math 3330 + Math 2301
-- Free Course 3(3,1,0)
Elective Course from within the
— 3(3,1,0)
Department of Mathematics
Credit Hours 18 (17,6,0)
Field Training:

Course Code

Courses Offered

Contact hours

Prerequisites

Math 4590 Field Training 2(0,0,15) After completing 95 credit hours
Seventh Level:
Credit -
Course Code Course Name Prerequisite
Hours
Introduction to Partial
Math 4360 3(3,1,0) Math 3330 + Math 3320
Differential Equations
Math 4430 Introduction to Topology 3(3,1,0) Math 3460
Math 4455 Rings and Fields 3(3,1,0) Math 2455
Elective Course from within the ( ) Provided that Prerequisite has
— 3(3,1,0
Department of Mathematics completed
Elective Course from outside
Provided that Prerequisite has
— the Department of 3(3,1,0)
completed
Mathematics
- Free Course 3(3,1,0) -
Credit Hours 18 (18, 6, 0)
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Eighth Level:

Course Code Course Name Credit Prerequisite
Hours
Math 4350 Complex Analysis 3(3,1,0) Math 3330 + Math 3320
Elective Course from
Provided that Prerequisite has
within the Departmentof | 3(3,1,0)
— ' completed
Mathematics
Elective Course from
Provided that Prerequisite has
within the Departmentof | 3(3,1,0)
— . completed
Mathematics
Elective Course from
Provided that Prerequisite has
within the Departmentof | 3(3,1,0)
--- completed
Mathematics
Math 4620 Ethics 1 ('I, 0, O) Math 3460
Math 4820 Graduation Project 3(2,1,0) | Afteracquiring 115 credit hours
Arab 103 Writing Skills 2(2,0,0)
Credit Hours 18 (17, 5, 0)

Service Courses:

The courses offered by the department and taught in programs of other departments within the

college and beyond.

Course
Course Name Credit Hours
Code
Algebra and Analytic Geometry for students of
Math 2230 4(3,1,1)
Physics and Statistics
Math 3320 Multivariable Calculus 2(2,0,0)
Differential Equations for Physics and Chemistry
Math 3410 2(2,0,0)
students
Math 142 | Mathematics-I for students of Business Administration 2(2,0,1)
Mathematics-1l for students of Business
Math 143 2(2,0,0)
Administration
Math 1050 Differential Calculus (For Preparatory Year) 2(2,0,0)
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Math 1060 Integral Calculus (For Preparatory Year) 2(2,0,0)
Math 1070 Algebra and Analytic Geometry 2(2,0,0)
Math 2030 Differential and Integral Calculus 2(2,0,0)
Math 2040 Differential Equations 2(2,0,0)
Math 2440 Linear Algebra 2(2,0,0)
Math 2540 Numerical Methods 2(2,0,0)
Math 2220 Linear algebra for Computer Students 2(2,0,0)
Math 2350 Calculus for Computer Students 2(2,0,0)
Math 3310 Differential Equations for Computer Students 2(2,0,0)

Stat 106 Principles of Biostatistics for 2(2,0,0)

(For Preparatory Year)

Math 109 Mathematics for Pharmacy 2(2,0,0)
Math 2230 Differential Equations 2(2,0,0)
Math 3320 Linear Algebra 2(2,0,0)
Math 3410 Numerical Methods 2(2,0,0)
Math 1420 Linear algebra for Computer Students 2(2,0,0)
Math 1430 Calculus for Computer Students 2(2,0,0)
Math 1050 Differential Equations for Computer Students 2(2,0,0)

Principles of Biostatistics Program for Students of the
Math 1060 2(2,0,0)
Common Program of Medical Colleges
Math 109 Mathematics for Pharmacy 2(2,0,0)
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Courses which serve the labor market:

Course Code Course Name Credit Hours Labor Market
Math 2321 | Actuarial Mathematics-| 3(3,0,0) Capital Market
Actuarial Mathematics- .
Math 3240 ’ 3(3,1,0) Capital Market
Mathematical Support centers and
Math 3260 , 3(3,1,0) . .
Programming decision-making
Math 3370 Numerical Analysis 3(3,1,0) Research centers
Research Centers — Computer
Math 3510 Mathematical Packages 3(2,1,0) .
Companies
Advanced Fluid Research centers for oil,
Math 4400 3(3,1,0)
Mechanics water, and meteorological
Principles of Automatic
Math 4480 3(3,1,0) All fields of engineering
Control
Applications of Continuum
Math 4490 3(3,1,0) Research centers
Mechanics
Numerical Methods to
Math 4500 | Solve Partial Differential 3(3,1,0) Research centers
Equations
Methods of Research centers, Banks,
Math 4530 A 3(3,1,0)
optimization Airlines
Computational Support Centers and
Math 4540 3(3,1,0) . . .
Geometry decision making industries
Wavelet and signal Communication,
Math 4550 . 3(3,1,0) o
processing Englneerlng
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Description of Bachelor Program Courses

Course Code: Math 2240

Course Title: Algebra and Analytic Geometry
Credit Hours: 3(3,1,0)

Level: Third

Prerequisites: Math 1060

Course Code: Math 2250
Course Title: Linear Algebra- |
Credit Hours: 3(3,1,0)

Level: Fourth

Prerequisites: Math 2240

Course Description

Analytic Geometry: the straight line — Circle — Conic
sections General theory of second order curves —
Simplifying the general second order equation by
Translation and Rotation — systems of coordinates —
Introduction to mathematical logic: Statement —
Conjunction — Disconjunction — Conditional and bi-
conditional statements — Existential and universal
quantifiers — Negation — Converse— Inverse and
contrapositive — Truth tables — Methods of proof. Sets
theory: Concept De Morgan's laws — power set —
Cartesian product — ordered pairs and triples.
Relations: domain and range of relation notions of
reflexive — symmetric — transitive relation —
Equivalence relations — equivalence class — partition—
quotient set. Orderings: partial and total orderings —
Mapping and Functions — Different types of mapping
domain and range of a function — composition of
functions — Inverse of mapping — Composition of
mapping — Countable set — Equivalent sets — Cardinal

Number — Finite and infinite sets.

Course Description

Matrix Definition— Matrix ~ Operations—
Symmetric Matrices — Transpose and Inverse of a
Matrix — Hermitian Matrices — Markov Matrices —
Factorization — Positive definite Matrix — Row
Operations — Row Reduced Echelon Form — Linear
system of Equations — Solving AX=0 and AX=D
— Vector Spaces and Subspaces — Basis and
Dimension — Orthogonality — Similar Matrices —
Singular Value Decomposition — Least Squares
Approximations — Determinants — Properties of
Determinants — Applications of Determinants —
Cramer’s Rule — Gauss elimination rule — Gauss
Elimination — values and

Jordan Eigen

Eigenvectors — Linear

Transformation — Matrices with MATLAB.

Diagonalization —

Course Symbol and Code:2301 Math

Course Title: Visual Programming of Mathematical
Problems

Course hours: 3 (3,0,1)

Level: Third

Pre-requisite: 1400 TC

Course Code: Math 2311

Course Title: Infinite Series and Calculus
Applications

Credit Hours: 3(3,1,0)

Level: Third

Prerequisites: Math 1060

Course Description
The course covers the basic programming principles

focusing on graphical user interfaces and structured

Course Description
Sequences and Series — Sequence of real number
— Bounded

and monotonic sequences —
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programming techniques. The topics include design
interfaces for mathematical applications, using
variables and constants to store information,
input/output operations, arithmetic operations,
arithmetic expressions, sequential, selection, and
repetition programming structure, arrays
implementation, function implementation and other
related topics. Upon completion, students should be
able to design, code, test, and debug Visual

programs.

Geometric sequences — Infinite series —
Convergence and Divergence of Infinite Series —
Integral Test — Ratio Test — Root Test and
Comparison Test. Conditional Convergence and
Absolute Convergence — Alternating Series Test —
Power Series — Differentiation and integration of
power series —Taylor and Maclaurin series — The
centroid of a plane region — Moments and center
of mass — Work- Power — Energy — Fluid pressure
and force — Newton's Method — Linearization and

Differentials — Optimization.

Course Code: Math 2321

Course Title: Actuarial mathematics-|
Credit Hours: 3(3,0,0)

Level: Fourth

Prerequisites: Math 1060

Course Code: Math 3260

Course Title: Mathematical Programming
Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 2250, Math 2311

Course Description
Introduction and definitions — the general law of
simple interest —true and commercial interest —
present value and discount — the sum of annuities
—certain using fixed and variable simple interest
rates— some practical applications on simple
interest including methods of redemption of short
term loans, modification of loans and saving
accounts. The general law of compound interest: the
sum, present values and discount —the nominal rate
of compound interest — the calculation of the sum
and present value of annuities — certain with fixed
and variable compound rates of interest-some
practical applications on compound interest
including methods of redemption of long term
loans, modification of loans and redeemable
securities — investment using software and spread

sheets — insurance-Investment using Excel.

Course Description

Polyhedra—Extreme Points— Optimality
Conditions — The Simplex Method — Separating
Hyper planes and Duality — Sensitivity Analysis —
Parametric Programming — Interior Point Methods
— Affine Scaling—Network Problems and the
SimplexMethod — Duality in Networks — Shortest
Path  Problem —

Integer Programming

Formulations — Integer Programming Duality.

Course Code: Math 2290
Course Title: Mechanics
Credit Hours: 3(3,1,0)

Level: Fourth

Course Code: Math 3320

Course Title: Multivariable Calculus
Credit Hours: 3(3,1,0)

Level: Fifth
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Prerequisites: Math 1060

Prerequisites: Math 2311

Course Description

Static: Force as a vector — Vector Algebra — Free-

body Diagrams — Coplanar Forces — Couples.
Dynamics: Kinematics — Rectilinear Motion —
Position Vector — Velocity and Acceleration —

Graphical Methods — Relative Motion — Curvilinear

Motion — Position Vector -  Velocity and
Acceleration in 2- D and 3- D — Relative Motion —
Applications on Curvilinear Motion. Kinetics:
Newton's 2nd Law — Principle of Work and Kinetic
Energy — Principle of Impulse and Momentum —

Central Force — Impact—Vibrations.

Course Description

Coordinate Systems — Multivariable Functions —
Partial derivatives - Critical Points of Multivariable
Functions - Maxima and Minima of the Functions
of Two Variables —SP - Lagrange Multipliers —
Double Integrals in Rectangular Coordinates —
Double Integrals in Polar Coordinates —Triple
Integrals in  Rectangular and  Cylindrical
Coordinates — Spherical Coordinates — Centre of
Mass - Moment of Inertia - Gradient Fields and

Path Independence — Divergence and Curl.

Course Code: Math 3270
Course Title: Number Theory
Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 2240

Course Code: Math 3280
Course Title: Linear Algebra-II
Credit Hours: 3(3,1,0)

Level: Fifth

Prerequisites: Math 2250

Course Description
Divisibility — Greatest Common Divisor — Division
Algorithm — Prime Factorization and Binomial —
Binomial Theorem and Congruencies —
Congruencies — Residue Systems — Fermat's Little
Theorem — Euler's Theorem — Wilson's Theorem —
Diophantine Equations — Chinese Remainder
Theorem — RSA Cryptography - Hensel's Lemma —
Solving Equations Modulo Primes — Quadratic
Residue —Quadratic

Symbol Reciprocity—

Continued Fractions — Curves in Projective Space —
Statement of Falting's Theorem —(Mordell
Conjecture)—Singular Points and Smoothness —
Elliptic Curves — Abelian Groups — Torsion Points

and Finite Generation of Group of Torsion Points —

Course Description

Vector Spaces: Vector space axioms— Subspace
and Span — Linear Combination — Linear
independence — Generators — Basis and
Dimension — Coordinate and Change of Basis —
Rank of a Matrix — Linear Transformations—Kernel
and range— Isomorphism — Matrix of a Linear
transformation — Similarity and change of basis —
Trace — Determinants and Permutations — Odd
and even permutations — Computation by row and
column operations — Cofactor expansion —
Eigenvalues and Eigenvectors — Diagonalization —
Characteristic Polynomial — Cayley Hamilton
theorem —Jordan canonical form 1& Il — Symmetric
Matrices — Inner Product — Norm — orthogonal
transformations — Congruence — orthogonal basis
— orthogonal Projections — Isometrics — Spectral
theorem— Hermitian Products —Cauchy-Schwarz

inequality—Angle between vectors — Gram—
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Mazur's Theorem and Calculating the Torsion

Schmidt processes — Applications of Linear

Algebra: Graph Theory — Cryptography — Finding

Subgroup.
The Equation of a Curve Passing through a Point —
Computer Graphics.

Course Code: Math 3330 Course Code: Math 3340

Course Title: Ordinary Differential Equations-|
Credit Hours: 3(3,1,0)

Level: Fifth

Prerequisites: Math 2250, Math 2311

Course Title: Ordinary Differential Equations- Il
Credit Hours: 3(3,1,0)

Level: Sixth

Prerequisites: Math 3320, Math 3330

Course Description

First Order Equations: Non-Linear Separable —
Homogeneous — Exact Equation — Linear Bernoulli’s
Equation — Direction Fields. Second Order Linear
Constant Coefficients—

Equations with

Homogeneous case —  Non-homogeneous
Equations via Method of Undetermined Coefficients
— Non-homogeneous Equations via Method of
Variation of Parameters — Remarks on Higher Order
Equations — Linear Independence  and the
Wronksian — Applications to Forced Oscillation
Problems — Effect of Resonances — Laplace
Transform Application to Constant Coefficient

Linear Equations — Fourier Series.

Course Description

First Order Systems — Conversion of Second and
Higher Order Equations to First Order Systems —
Differentiation of Vector and Matrix Functions —
Solution of Linear Constant Coefficient Systems —
Two Dimensional Systems and Phase Plane —
Classification of Equilibria for Linear Systems —
Qualitative behaviour of Nonlinear Systems:
Classification of Equilibria—Stability —
Applications — Examples to the Pendulum and
Population Models — Singular Points of Linear
Second Order ODEs with Variable Coefficients —
Frobenius Method — Bessel Functions — Properties
of Bessel Functions—Modified Bessel Functions—

Differential Equations Satisfied by Bessel
Functions — Introduction to Boundary— Value
Problems — Eigenvalues—EigenFunctions—

Orthogonality of Eigen Functions—Sturm-Liouville
Problem— Fourier Series — Fourier Sine and Cosine
Series — Complete Fourier Series.

Course Code: Math 3350
Course Title: Vector Analysis
Credit Hours: 3(3,1,0)

Level: Sixth

Prerequisites: Math 3320

Course Code: Math 3370

Course Title: Numerical Analysis
Credit Hours: 3(3,1,0)

Level: Fifth

Prerequisites: Math 2250, Math 2311

Course Description
Vectors — Dot Product — Cross Product —Parametric
Curves — Velocity — Acceleration—arc length —

Curvature—Torsion—Level Curves—Partial

Course Description
Types of Errors — Interpolation — Numerical
Differentiation — Numerical Integration — Solving

Algebraic Systems of Equations by Iterations —
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Derivatives — Tangent Plane — Scalar Field and the

Gradient — Directional Derivative—Lagrange
Multipliers—Double and Iterated Integrals — Double
Integrals in Polar Coordinates — Applications —
Change of Variables—Triple Integrals in Rectangular
and Cylindrical Coordinates—Spherical
Fields Path

Independence — Conservative Fields and Potential

Coordinates—Gradient and
Functions—Green's Theorem—two dimensional Curl
(Vorticity)—Simply connected Regions— Flux Form
of Green's Theorem — Vector Fields in 3-D-space —
Surface Integrals and Flux — Divergence Theorem —
Line Integrals in Space — Exactness—Potential—
Laws—

Stokes' Theorem-Conservation

Heat/Diffusion Equation-Maxwell's Equations.

Root Finding — Solving System of Nonlinear
Equations — Methods of Solving First Order Initial
Value Ordinary Differential Equations —
Converting Higher Order Ordinary Differential
Equations to First Order Ones — Solving Systems of
First Order Initial Value Ordinary Differential
Equations — Finite Differences — Solving Two Point

Boundary Value Problems by Finite Differences.

Course Code: Math 2455
Course Title: Group Theory
Credit Hours: 3(3,1,0)
Level: Fourth
Prerequisites: Math 2240

Course Code: Math 3460

Course Title: Real Analysis- |

Credit Hours: 3(3,1,0)

Level: Sixth

Prerequisites: Math 2240, Math 3320, Math
3330

Course Description

Binary Operation — Associative — Commutative —
Identity element v Inverse of an element —
Fundamental Properties of Groups — Subgroups —
Cyclic Groups — Permutation Groups — Symmetry
Groups — Group Homeomorphisms and Cayley
Theorem — Cosets and Lagrange's Theorem —
Quotient Groups — Finite Groups — Discrete Groups
— Finite Rotation Groups — Normal and Factor
Groups — Bilinear Forms — Symmetric Forms —
Hermitian Forms —The Rotation Group — Abelian
Groups — Finitely Generated Abelian Groups — P
Group - The Isomorphism - Theorems of Groups —
Simple Group — Group Representation —Normal
and Subnormal Series — Composition Series —

Soluble Groups — Nilpotent Groups.

Course Description

Sets and Fields — The Real Numbers — Countability
— Metric Spaces — Closed Sets — Compact Spaces
— Compact Subsets of Euclidean Space —
Completeness — Sequences and Series —
Continuity — Continuity and Compactness —
Differentiability — Mean Value Theorem — Taylor
Series — Riemann- Stieltjes Integral — Integrability
— Fundamental Theorem of Calculus — Sequences
of Functions — Uniform Convergence —
Equicontinuity — Power Series — Fundamental

Theorem of Algebra.
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Course Code: Math 3510

Course Title: Mathematical Packages
Credit Hours: 3(2,1,0)

Level: Sixth

Prerequisites: Math 2301, Math 3330

Course Code: Math 4350

Course Title: Complex Analysis

Credit Hours: 3(3,1,0)

Level: Eighth

Prerequisites: Math 3320, Math 3330

Course Description

Introduction: Problem Formulation— Algorithm
Development. FORTRAN 95: Program Creation —
Compilation and Linking Variables and Parameters
— Flow Control — Subroutines and Functions —Use
of Libraries. C++ for Scientific Uses —
Mathematica®: Vectors and Matrices — Numerical
Calculations — Symbolic Calculations—Graphics.
MATLAB®"Matrix Laboratory”: MATLAB® Vectors
and Matrices — Numerical Calculation. Applications:
Polynomials — Interpolation — Integration —
Differentiation — ODE — Graphics — 2- D and 3- D.
Graphics: Review of Common Graphics Program —
Graphics with Spreadsheets — Kaleidagraph —

SigmaPlot — TecPlot, etc.

Course Description

Complex Algebra and Functions — Algebra of
Complex Numbers — Complex Plane — Polar Form —
Geometric Series — Functions of Complex Variable —
Analyticity—Cauchy-Riemann Conditions—
Harmonic Functions — Complex Exponential —
Complex Trigonometric and Hyperbolic Functions —
Complex Logarithm—Complex Powers—Inverse Trig.
Functions — Complex Integration — Contour
Integration — Path Independence—Cauchy's Integral
Theorem— Cauchy's Integral Formula — Higher
Derivatives — Bounds — Liouville's Theorem —
Maximum Modulus Principle — Mean value
Theorems — Fundamental Theorem of Algebra —
Radius of Convergence of Taylor Series — Residue
Calculus — Laurent Series — Poles — Essential
Singularities — Point at Infinity — Residue Theorem
— Integrals around Unit Circle — Real Integrals From
- to +e. Contours. Singularity on Path of
Integration — Principal Values — Integrals involving
Multivalued Functions — Conformal Mapping —
BiLinear/Mobius

Inversion Mappings —

Transformations.

Course Code: Math 4360

Course Title: Introduction to Partial Differential
Equations

Credit Hours: 3(3,1,0)

Level: Seventh

Prerequisites: Math 3320, Math 3330

Course Code: Math 4380
Course Title: Nonlinear Dynamics
Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 2250, Math 3330

Course Description
Introduction and Basic Facts about PDE's — Types of
PDE’s — Derivation of the Heat and Wave Equations

from physics — Solution of boundary problems

Course Description

Pendulum — Free Oscillator — Energy in the Plane
Pendulum — Stability of Solutions to ODEs — Linear
Systems — Nonlinear Systems — Conservation of
Volume in Phase Space — Damped Oscillators and
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(Dirichlet, Newmann, Robin) by Fourier series —
Eigenvalues—EigenFunctions—Orthogonality of
Eigen  Functions—Sturm—Liouville ~ Problem—
Separation of Variables: The Heat Equation in 1D —
The Wave Equation in 1D — Laplace’s Equation in
Rectangles, Circles - Inhomogeneous PDEs and the
(Generalized) Fourier series — Fourier Transform —
Solutions of PDE's by Fourier Transform — Heat and
Wave Equations in Half Space — Solving Simple

Equations by Characteristics.

Dissipative Systems — Phase Portrait of Damped
Pendulum — Forced Oscillators and Limit Cycles —
Van der Pol Equation — Parametric Oscillator —
Mathieu’s Equation — Elements of Floquet Theory —
Stability of the Parametric Pendulum — Damping.
Fourier Transforms: Continuous Fourier Transform

— Discrete Fourier Transform—Inverse DFT—
Autocorrelations—Power Spectra — Poincaré
Sections — Periodic — Quasiperiodic Flows —

Aperiodic Flows — 1— D Flows — Rossler Attractor—
Fluid Dynamics and Rayleigh— Bénard Convection —
The Concept of a Continuum — Mass Conservation
— Momentum Conservation —  Substantial

Derivative — Forces on Fluid Particle —
Nondimensionalization of Navier—Stokes Equations
—  Bifurcation Diagram — Pattern Formation—
Convection in the Earth — Introduction to Strange
Attractors — Dissipation and Attraction — Attractors
with 2D— Aperiodic Attractors — Rossler Attractor —
Lorenz Problem and

Equations — Physical

Parameterization—Equations of Motion—
Momentum Equation — Temperature Equation —
Dimensionless Equations — Stability — Diverging

Trajectories — Lyaponov Exponents.

Course Code: Math 4390

Course Title: Differential Geometry

Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 2250, Math 3320, Math
3330

Course Code: Math 4400

Course Title: Advanced Fluid Mechanics
Credit Hours: 3(3,1,0))

Level: Elective

Prerequisites: Math 2290, Math 4360

Course Description

Geometry of Curves in the Plane — Arc Length —
Tangential and Normal Vectors — (signed) Curvature
— Reconstruction of a Curve with given Curvature
and Arc Length — Evolutes and Involutes — the
Isoperimetric Inequality and Hopf's Theorem on the
Tangential Degree of an Embedded Closed Curve —
Geometry of Curves in the Space — Arc length —
Curvature — Torsion — The Frenet— Serret Equations

— Reconstruction of a curve with given curvature

Course Description

Continuum Viewpoint and the Equation of Motion
— Static Fluids — Mass Conservation — Inviscid
Flow (Differential Approach) — Euler's Equation —
Bernoulli's Integral — The Effects of Streamline
Curvature — Control Volume Theorems (Integral
Approach) — Linear Momentum Theorem —

Angular Momentum Theorem — First and Second

Laws of Thermodynamics — Navier— Stokes
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and torsion — Generalized helices — Evolutes and
involutes. Surfaces in Space: The first and second
fundamental forms — Area and the Gauss and
Codazzi Equations—Gaussian curvature—
developable surfaces — principal curvature —
Meunier’s Theorem — surfaces of constant Gaussian
curvature — mean curvature — minimal surfaces —
Intrinsic Geometry of Surfaces — Geodesic curvature
of curves on surfaces — First variation of arc length —

The Gauss— Bonnet Theorem and applications.

Equation and Viscous Flow — Boundary Layers —
Separation and the Effect on Drag and Lift —
Vorticity and Circulation — Potential Flow — Lift —
Drag and Thrust — Surface Tension and its Effect

on Flows.

Course Code: Math 4410

Course Title: Classical Mechanics
Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 2290, Math 4360

Course Code: Math 4420

Course Title: Introduction to Functional Analysis
Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 3280, Math 3460

Course Description

Principle of Stationary Action — Lagrange Equations —
Hamilton's Principle — Coordinate Transformations
and Rigid Constraints — Total time Derivatives and the
Euler— Lagrange Operator — State and Evolution —
Chaos — Conserved Quantities — Rigid Bodies —
Kinematics of Rigid Bodies — Moments of Inertia —
Generalized Coordinates for Rigid Bodies — Motion of
a Free Rigid Body — Axisymmetric Top — Spin— Orbit
Coupling — Euler's Equations —Hamilton's Equations
— Legendre Transformation — Hamiltonian Action and
Poisson Brackets — Phase Space Reduction — Phase
Space Evolution — Surfaces of Section — Autonomous
Systems: Henon— Heiles — Exponential Divergence —
Solar  System—Liouville Theorem—Phase Space
Structure — Linear Stability — Homoclinic Tangle —
Integrable Systems — Poincare — Birkhoff Theorem—
Invariant Curves — KAM Theorem — Canonical
Transformations — Integral Invariants — Extended
Phase Space — Generating Functions — Time Evolution
in Canonical  Hamilton—Jacobi Equation — Lie
Transforms — Perturbation Theory — Perturbation

Theory with Lie Series.

Course Description

Normed Vector Spaces — Completeness —
Functionals — Hilbert spaces — Isomorphism —
Cardinality — Aleph  Null — Invariant Subspace —
Basic theory of Banach Spaces — Lebesgue
Measure — Measurable Functions — Completeness
of L—p spaces — Dual Space " The space of all
Continuous Linear Functionals” — Frechet spaces -
Frechet Urysohn Space as a type of Sequential
Space — Major and Foundational results — The
Uniform Boundedness Principle or (Banach—
Steinhous Theorem) — Spectral Theorems -
Integral Formula for the Normal Operators on a
Hilbert Space —Hahn—Banach Theorem — extends
Functionals from a subspace to the full space —
Open Mapping Theorem — Closed Graph Theorem
— Theory of Compact Operators — Hilbert—

Schmidt and Trace Class Operators.
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Course Code: Math 4430

Course Title: Introduction to Topology
Credit Hours: 3(3,1,0)

Level : Seventh

Prerequisites: Math 3460

Course Code: Math 4455
Course Title: Rings and fields
Credit Hours: 3(3,1,0)

Level: Seventh
Prerequisites: Math 2455

Course Description

Logic and Foundations — Relations — Cardinality —
Axiom of Choice — Topologies — Closed Sets —
Continuous Functions — Arbitrary Products — Metric
Topologies — Quotient Topology — Connected
Spaces — Compact Spaces — Well— Ordered Sets —
Maximum Principle — Countability and Separation
Axioms — Urysohn Lemma — Metrization — Tietze
Theorem — Tychonoff Theorem — Stone—Cech
Compactification — Baire Spaces — Dimension —

Imbedding in Euclidean Space.

Course Description

Rings: Definitions — Basic Properties of Rings —
Subrings— Fields— Division Ring — Integral
Domain — Characteristic of the Rings — Right and
Left Ideal of the Ring — Quotient Rings — Principal
Ideal

Lemma — Explicit Factorization — Maximal Ideals

Domains—Unique  Factorization—Gauss'
— Gauss Primes— Quadratic Integers— Ideal
Fractions — Ideal Classes—Relations in a Ring—
Adjoining  Elements—

Polynomial Rings —

Euclidean Rings—Ring Homomorphism—Ring
Endomorphism — Fields: Algebraic Elements —
Modules over rings — Submodules — quotient

modulas.

Course Code: Math 4470

Course Title: Real Analysis—II

Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 3320, Math 3460, Math 3280

Course Code: Math 4480

Course Title: Principles of Automatic Control
Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 2250, Math 3320, Math 3330

Course Description: Metric Spaces — Continuity —
Limit Points — Compactness — Connectedness —
Differentiation in n Dimensions — Conditions for
Differentiability — Mean Value Theorem — Chain Rule
— Mean Value Theorem in n Dimensions — Inverse
Function Theorem — Reimann Integrals of Several
Variables — Conditions for Integrability — Measure
Zero — Fubini Theorem — Properties of Reimann
Integrals — Integration Over More General Regions —
Rectifiable Sets — Volume—Improper Integrals —
Exhaustions — Compact Support — Partitions of Unity

— Dual Spaces—Tensors—Pullback Operators —

Course Description

Closed— loop control systems — Open— loop
control systems — The Laplace Transform —
Mathematical Modelling of Dynamic Systems —
Transient response Analysis — Basic Control
Actions and Response of Control Systems — Root
Locus Analysis — Frequency— Response Analysis —

Analysis of Control System in State Space —
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Alternating Tensors — Redundant Tensors — Wedge

Product — Determinant — Orientations of Vector

Liapunov  Stability Analysis and Quadratic

Spaces — Tangent Spaces and k— Forms — The d Optimal
Operator — Pullback Operator on Exterior Forms —
Integration with Differential Forms — Change of

Variables Theorem—Sard's Theorem Poincare

Theorem — Generalization of Poincare Lemma —

Proper Maps and Degree — Regular Values — Degree

Formula — Topological Invariance of Degree —

Canonical Submersion and Immersion Theorems —

Manifolds — Tangent Spaces of Manifolds —
Differential Forms on Manifolds — Orientations of
Manifolds — Integration on Manifolds — Degree on

Manifolds — Hopf Theorem — Integration on Smooth

Domains — Stokes’ Theorem .

Course Code: Math 4490 Course Code: Math 4500

Course Title: Applications of Continuum Mechanics
to Earth, Atmospheric, and Planetary Sciences
Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 2250, Math 4360

Course Title: Numerical Methods for Partial
Differential Equations

Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 3370, Math 4360

Course Description
Tractions — Stress Tensor — Stress Tensor in
Different Coordinate Systems — Pore Fluid Pressure
— Newton's Second Law — Stress in the Earth —
Sandbox

Gradients —

Stress Rotation — Tectonics —

Displacement Measurement of
Displacement Gradient Tensor — Finite Strain —
Elasticity — Dislocation in Elastic Half space Model of

the Earthquake Cycle — Stress and Strain from a

Course Description
Finite Differences: Elliptic Problems — Parabolic

Problems — 2D Problems — Solution Methods —

lterative Methods — Multigrid Methods —
Hyperbolic Problems — Finite Volumes: Linear
Problems — Conservation Laws. Nonlinear
Problems. Finite Elements: Variational
Formulation — General Elliptic Problems —
Overview —Parabolic Problems — Eigenvalue
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Screw Dislocation Plates — Navier Stokes Equation —
Growth and Decay of Boundary undulations — Flow

in Porous Media.

Problems. Integral Equations: Collocation and

Galerkin Methods — Fast Solvers.

Course Code: Math 4520

Course Title: Calculus of Variations
Credit Hours: 3(3,1,0)

Level: Selective

Prerequisites: Math 3320, Math 3330

Course Code: Math 4530

Course Title: Optimization

Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 2250, Math 3320

Course Description

Review of Vector Spaces — Functional — The
Geodesics Problems — Brachistochrone — Linear
Functional — Properties of Functional — Local

Maximum — Local Minimum — Extremum Value —

Extremals with Corners — Euler's Necessary
Condition — Constant End Points Problems —
Minimal Time Curve Problem — Functional of

Several Variables — Canonical Euler — Lagrange
Equations — Hamilton’s Principle — Functional of
Higher Derivatives — Euler— Poisson Differential
Equation — Functional with Multiple integrals —

Minimal Surface Plateau’s Problem and Applications

— Schrodinger’s Equations — Inverse Problem —
Moving End Points Problems — Transversality
Conditions — Hamilton—  Jacobi Equation —

Extremals With Corners — Reflection of Extremals

Refraction of Extremals — Corners Conditions

Necessary and Sufficient Conditions of Extremals

Legendre Condition — Jacobi Conditions —
Weierstrass Condition — Optimal Control —
Optimality Principle — Bellman’s Equation —

Maximum Principle and Its Applications.

Course Description
The

Geometry of Linear Optimization — The Simplex

Linear Optimization — Introduction —
Method — Duality Theory | — Duality Theory Il —
Sensitivity Analysis — Robust Optimization — Large
Scale Optimization — Network Flows — Network
Optimization — Introduction and Applications —
Network Optimization — The Network Simplex
Algorithm—Discrete  Optimization —  Exact
Methods for IP — Lagrangian Methods — Heuristic
Methods — Dynamic Optimization — Dynamic
—Nonlinear

Programming Optimization—

Applications of Nonlinear Optimization —
Optimality Conditions and Gradient Methods for
Unconstrained Optimization— Line Searches and
Newton's Method — The Conjugate Gradient
Algorithm Optimality Conditions for Constrained
Optimization — The Affine Scaling Algorithm —
Barrier Interior Point Algorithms — Semidefinite

Optimization.

Course Code: Math 4550

Course Title: Wavelets and Modern Signal Processing
Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 4470

Course Code: Math 4560

Course Title: Rigid Body Dynamics
Credit Hours: 3(3,1,0)

Level: Elective

Prerequisites: Math 2290, Math 3330

Course Description

Course Description
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The Continuous Fourier Transform — The Discrete
Fourier Transform — FFT — Time Frequency Analysis
—Short time Fourier transform — The Wavelet
Transform —The Continuous Wavelet Transform —
Discrete Wavelet Transforms — Orthogonal Basis of
Wavelets — Statistical Estimation — Denoising by
Inverse  Problems —

Linear  Filtering —

Approximation Theory: Linear/Nonlinear

Approximation and  Applications to Data

Compression. — Wavelets and Algorithms— Fast
Wavelet Transforms — Avelet Packets — Cosine
Packets — Basis Pursuit — Data Compression —
Estimation in  Stochastic

Nonlinear — Topics

Processes— Topics in Numerical Analysis —

Multigrids and Fast Solvers.

CurviLinear Motion — Cartesian Coordinates —
Equations of Motion in Cartesian Coordinates —
Intrinsic Coordinates — Other Coordinate Systems —
Application Examples — Work and Energy —
Conservative Forces — Potential Energy— Linear
Impulse and Momentum — Angular Impulse and
Momentum — Relative Motion — Translating Axes —
Relative Motion Rotating/Translating Axes —
Newton's Second Law for Non— Inertial Observers
— Inertial Forces —Newtonian Relativity —
Gravitational Attraction —The Earth as a Non—
Inertial — Reference Frame — 2D Rigid Body
Kinematics — Conservation Laws for Systems of
Particles. 2D Rigid Body Dynamics: Equations of
Motion — Work and Energy —Impulse and
3D Rigid Body

Kinematics. 3D Rigid Body Dynamics: Inertia Tensor

Momentum—Pendulums.

— Equations of Motion — Gyroscopic Motion —
Torque— Free Motion — Spin Stabilization. Variable
Mass Systems: The Rocket Equation — Central Force
Motion — Keppler's Laws — Orbits — Orbit Transfer.

Course Code: Math 3240

Course Title: Actuarial mathematics-I1I
Credit Hours: 3(3,1,0)

Level:Elective

Prerequisites: Math 2320

Course Code: Math 4620

Course Title: Ethics of Mathematicians
Credit Hours: 1(1,0,0)

Level:Eighth

Prerequisites: Math 3460

Course Description

Review of financial models — portfolio selection —
taxation — Monte-Carlo simulation and option
pricing—measurement and  assessment  of
financial performance — Risk managemen —
financial analysis and planning — Finite Difference
methods for partial differential equations in
finance — Time series analysis and parameter

estimation — Applications

Course Description

Concept of Ethics in Islam — Manners of
Mathematicians—Difference between
Mathematical Ethics and Manners — Ethics and
General Welfare — Ethics in General jobs — Duties
in General job — Manners of the Mathematical
Employee — Illegal Manners of the Mathematical
Employee — Deviation of Authority or job —
Bribery — Gifts and Tips —  Favoritism —
Embezzlement — Forgery — Using the Authority or

job.

Course Code: Math 4820

Course Code: Math 1050
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Course Title: Graduation Project
Credit Hours: 3(2,1,0)

Level: Eighth

Prerequisites: Math 4430

Course Title: Differential Calculus
Credit Hours: 3(3,1,0)
Level: First (Preparatory Year)

Prerequisites: ---

Course Description

As a partial fulfilment for the award of degree of
Bachelor of Science in Mathematics, students are
required to complete a graduation project during the
course of study. At the beginning of the last semester
of the program the student will have to select a topic
for the project in consultation with the project
supervisor allotted to them from the department.
The student will have to do a detailed study of the
selected topic under the guidance of the supervisor
and submit a report by the end of the semester. The
project report will be examined by an examiner
appointed by the Head of the Department and

proper grade will be awarded for the project.

Course Description
Real numbers, polynomials, Functions, Limits &
Continuity: Algebraic Functions— Exponential and
Logarithmic Functions — Trigonometric Functions—
Limits—Continuity. Derivatives: Techniques of
Differentiation—Derivatives of Algebraic Functions—
Derivatives of Exponential Functions—Derivatives of
Logarithmic Functions —Derivatives of
Trigonometric Functions — Equations of the Tangent
The Chain Rule —

Trigonometric Functions — Hyperbolic Function and

and Normal — Inverse

Inverse Functions — Inverse

Hyperbolic

Trigonometric Functions — Derivatives of Inverse

Trigonometric  Functions —  Derivatives of
Hyperbolic  Functions — Inverse Hyperbolic
Functions—Derivatives of Inverse Hyperbolic

Functions — Calculation of the nth Derivatives—

Differentiation of a composite Functions—
Differentiation of Implicit Functions- Applications to
Calculus: Function graph— Rolle’s Theorem-mean

value theorem — L'Hospital Theorem -maxima and

minim — Related Rates -horizontal and vertical
asymptotes.
Course Code: Math 1060 Course Code: Math 3310
Course Title: Integral Calculus Course Title: Differential Equations for Computer
Credit Hours: 3(3,1,0) Students
Level: Second (Preparatory Year) Credit Hours: 3(3,1,0)
Prerequisites: Level:

Prerequisites:

Course Description:

Integration: Indefinite Integrals—Techniques of
Integration: Trigonometric Integrals — Integration by
Inverse Substitution—Completing the Square—

Partial Fractions—Integration by Parts — Reduction

Course Description
First order Equations: Nonlinear Separable —
Homogeneous—Exact ~ Equation  —  Linear
Bernoulli's Equation — Direction fields — Second
Order Linear Equations with Constant Coefficients
Case —

— Homogeneous Inhomogeneous
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Formulas — Definite Integrals— Arc length— Surface | Equations  via Method  of  Undetermined
Area-  Areas  between Curves—Volumes  of Coefficients — Inhomogeneous Equations via

Method of Variation of Parameters—Remarks on
Revolution— Numerical Integratlon—Parametrlc Higher Order Equations—Linear Independence
Equations—Polar Coordinates — Area in Polar | and the Wronskian—Applications to Forced

Laplace Transform —Application to Constant
Integrals

Coefficient Linear Equations — Fourier Series.
Course Code: Math 2350 Course Code: Math 2440

Course Title: Calculus for Computer Students
Credit Hours: 3(3,1,0)
Level:

Prerequisites:

Course Title: Linear Algebra

Credit Hours: 3(3,1,0)

Level: Fourth

Prerequisites: Math 1060, Math 1070

Course Description
Differentiation: Graphing — Derivatives — Slope —
Velocity — Rate of Change — Limits — Continuity—

Trigonometric Limits — Derivatives of Products —

Quotients—Derivatives of Trigonometric
Functions—Chain Rule — Higher Derivatives —
Implicit Differentiation — Inverses — Exponential
and Logarithmic Differentiation — Hyperbolic

Functions. Applications of Differentiation: Linear
and Quadratic Approximations — Function Graph —
Maxima and Minima — Related Rates — Newton's
Method and Other Applications — Mean Value
Theorem. Integration: Indefinite Integrals —
Techniques of Integration: Trigonometric Integrals —
Integration by Inverse Substitution — Completing the

Square — Partial Fractions — Integration by Parts —

Course Description

Column and Row Vectors — Product of Vectors —
Matrices and their combination with vectors —
Addition and Multiplication of Matrices. Solution
of Linear Equations — Inverse of Square Matrix —
Permutation Matrices. Systems of Equations and
inequalities — Matrix Algebra — Determinants —
Linear Dependence and Linear Independence —
Properties of Matrices — Adjoint Matrix — Matrix
Inverse — Matrix Functions of Single Variables —
Solution of Systems of Linear Equations — Solution
of Linear systems by elimination— Rank of
Matrices — Eignvalues and Eignvectors —

Introduction — Properties of Eignvalues and
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Reduction Formulas—Definite Integrals — Areas
between Curves — Volumes by Slicing — Volumes by
Disks — Work — Average Value — Numerical
Integration — Parametric Equations—Arc length —
Surface Area — Polar Coordinates—Area in Polar
Coordinates— Indeterminate Forms — L'Hospital's
Rule — Improper Integrals — Infinite Series —

Convergence Tests — Taylor Series.

Eignvectors — Applications — Diagonalizable
Matrices — Block Diagonal and Jordan Forms —

Review and Miscellaneous Exercises.

Course Code: Math 2220

Course Title: Linear Algebra for Computer Students
Credit Hours: 3(3,1,0)

Level:

Prerequisites:

Course Code: Math 109

Course Title: Mathematics for pharmacy Students
Credit Hours: 3(3,1,0)

Level: First

Prerequisites:

Course Description

Matrix Definition — Matrix Operations — Symmetric
Matrices — Transpose and Inverse of a Matrix —
Hermitian Matrices—Markov Matrices—
Factorization — Positive Definite Matrix — Row
Operations — Row Reduced Echelon Form — Linear
system of Equations — Solving Equation of the form
Ax=0and Ax=D.

Vector Spaces and Subspaces — Basis and
Dimension — Orthogonality — Similar Matrices —
Singular Value Decomposition — Least Squares
Approximations — Determinants — Properties of
Determinants — Applications of Determinants —
Cramer’s Rule — Gauss Elimination Rule — Gauss
Jordan Elimination — Eigenvalues and Eigenvectors

— Diagonalization — Linear Transformation —
Matrices with MATLAB.

Course Description

Real Numbers — Solutions of Algebraic Equalities
— Linear Inequalities — Roots of Quadratic
Equations — Trigonometric Functions — Limits —

Continuity — Derivatives—Rules of Derivatives —

Partial Derivatives—Integration—Techniques of
Integration: Integration by Substitution —
Integration by Parts — Integration by Partial

Fractions — Introduction to Differential Equations.
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Course Code: Math 142

Course Title: Mathematics-l for Students of
Business Administration

Credit Hours: 3(3,1,0)

Level: First

Prerequisites:

Course Code: Math 143

Course Title: Mathematics-1l for Students of
Business Administration

Credit Hours: 3(3,1,0)

Level: Second

Prerequisites: MATH 1420

Course Description

Properties of Real Numbers — Fractions — Solutions
to Algebraic Equations and Inequalities — Quadratic
Equations — Functions and their Graphs —
Trigonometric Functions — Matrices and Systems of

Algebraic Equations.

Course Description

Limits — Continuity — Asymptotic Lines —
Derivatives—Implicit Differentiations—
Applications to Calculus — Mean Value Theorem —
Rolle's Theorem — L'Hospital rule — Maxima and
Minima — Points of Inflection — Curvature —

Function Graph.

Course Code: Math 1070

Course Title: Algebra & Analytic Geometry
Credit Hours: 3(3,1,0)

Level: Third

Prerequisites: Math 1050

Course Code: Math 2030

Course Title: Differential and Integral Calculus
Credit Hours: 3(3,1,0)

Level: Fourth

Prerequisites: Math 1060, Math 1070

Course Description

Vectors in Two and Three Dimensions — Scalar and
Vector Products — Equations of Lines and Planes in
Space — Surfaces — Cylindrical and Spherical
Coordinates — Vector valued Functions — Limits and
Continuity — Derivatives and Integrals. Motion of a
particle in space — Tangential and Normal
components of Acceleration — Functions in two or
three variables — Limits — Continuity — Partial
Chain  Rule —

Directional Derivatives — Tangent Planes and

Derivatives — Differentials—
Normal Lines to Surfaces — Extrema of Functions of
Several Variables — Lagrange Multipliers — Systems
of Linear Equations — Matrices — Determinants —

Inverse of a Matrix —Cramer’s Rule.

Course Description

Infinite Series — Convergence and Divergence of
Infinite Series — Integral Test — Ratio Test, Root
and Test. Conditional

Test Comparison

Convergence and Absolute Convergence —
Alternating Series Test — Power Series — Taylorand
Maclaurin series — Double Integral and its

Applications to Area, Volume, Moments and

Center of Mass — Double Integrals in Polar
Coordinates — Triple Integral in Rectangular,
Cylindrical and Spherical Coordinates and

Applications to Volume, Moment and Center of
Mass — Vector Fields — Line Integrals — Surface
Integrals — Green’s Theorem — The Divergence

Theorem —Stoke’s Theorem.

Course Code: Math 2040
Course Title: Differential Equations
Credit Hours: 3(3,1,0)

Course Code: Math 2540
Course Title: Numerical Methods
Credit Hours: 3(3,1,0)
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Level: Fifth
Prerequisites: Math 2030

Level: Fifth
Prerequisites: Math 1070

Course Description

Introduction to Differential Equations — Equations
with separable variables — Homogeneous Equations
— Exact Equation — The Linear Equation of First
Order—Linear Equation of Second Order — Direct
Theorems—Linear

Deduction—Comparison

Equations with Constant Coefficients—

Inhomogeneous case — Methods of undetermined
Coefficients and Variations — Variation of
Parameters — Systems of Differential Equations —

Odd & Even Fourier Series — Fourier Integral.

Course Description
Linear and Quadratic Equations — Functions of a

Single Variable — Solution of Systems of Linear

Equations — Solution of Linear Systems by
Elimination — Elementary Introduction to Linear
Programming — Convex Sets— Maxima and
Minima of Linear Functions—Problems of

Maximizing or Minimizing a Linear Function to

Linear Constraints — Linear Programming

Problems—Numerical Solution of Differential
Equations — Mathematical Preliminaries — Simple
Difference Equations - Euler Method — Runge-
Kutta Methods —Systems of Linear Equations —
Introduction — Properties of Matrices — Diagonal
and Triangular Matrices — Numerical Solution of
Linear systems — The Pivoting Strategy —
the Numerical

Introduction, and

Methods.

Properties

Course Symbol and Code: Stat 1050

Course Title: Probability and Statistics for
Computer Students

Course hours: 3(3,1,0)

Level:

Pre-requisite: CS 1110

Course Symbol and Code: Stat 2010

Course Title: Elementary Probability and Statistics
Course hours: 3(3,1,0)

Level: Third

Pre-requisite: None

Course Description

Descriptive statistics, statistical data classification,
measures of central tendency, measures of
dispersion. Basic probability concepts, conditional
probability, Bayes law, random variable and
probability distribution. Some discrete distributions,
some continuous distributions and its applications.
Sampling distribution of the mean, central limit
theorem, estimation of the population mean and
proportion, testing hypotheses about population

mean and PI‘OPOI‘IiOI’I. Course must focus on

Course Description

Descriptive statistics: Statistical data classification
—Measures of central tendency —Measures of
dispersion. Basic probability concepts: Conditional
probability — Bayes law—Random variable and
probability distribution— Binomial distribution —
Normal distribution and its applications —
sampling distribution of the mean— Central limit
theorem, Estimation of the population mean and
proportion— Testing hypotheses about population

mean and PI‘OPOI‘tiOI’l.
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applications in the field of computer engineering

and sciences.

Course Symbol and Code: Stat 2040
Course Title: Statistical Methods
Course hours: 3 (3, 1,0)

Level: Fourth

Pre-requisite: Stat 2010

Course Symbol and Code: Stat 3280
Course Title: Statistical Packages
Course hours: 3 (2,1,0)

Level: Fifth

Pre-requisite: Stat 2040

Course Description

Concept of Ethics in Islam—Manners of

Mathematicians —Difference between
Mathematical Ethics and Manners — Ethics and
General Welfare — Ethics in General jobs — Duties in
General job - Manners of the Mathematical
Employee — lllegal Manners of the Mathematical
Employee — Deviation of Authority or job — Bribery
— Gifts and Tips —Favoritism — Embezzlement —

Forgery — Using the Authority or job.

Course Description

Using program code in a statistical software
package (Excel, MINITAB, SAS, SPSS, R and Maple
or MATLAB), to write a program for data and
statistical analysis. Topics include creating and
managing data files, graphical presentation, and

Monte Carlo simulations.

Course Symbol and Code: Stat 1060
Course Title: Biostatistics

Course hours: 2(1,1,0)

Level:

Pre-requisite: None

Course Symbol and Code: Stat 2060
Course Title: Statistics for Students of Biology
Course hours: 2(2,1,0)

Level: Third

Pre-requisite: Math 1060

Course Description

Descriptive Statistics — Measure of location and
dispersion — Elementary probability — Random
variable and probability distribution — Binomial
distribution — Poisson distribution — Normal
Distribution and with Applications — Testing and
confidence interval for and

sample mean

proportion.

Course Description

Descriptive statistics — Measure of location and
dispersion — Simple regression — Coefficient of
correlation — Elementary probability — Random
variable and probability distribution — Binomial
distribution — Poisson distribution — Normal
Distribution and with Applications — Testing and
confidence and

proportion — ANOVA

interval for sample mean
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Master of Science in Mathematics

Mission, Goals, and Program objectives

1. Program Mission:

To produce competent postgraduates who can disseminate their mathematical knowledge and understanding and serve

the job market and community by providing a stimulating academic and research environment.

2. Program Goals:

Providing in-depth knowledge of advanced mathematical theories and its applications

Preparing postgraduates who can conduct research or undertake professional projects in the field of
mathematics.

Producing Postgraduates who can disseminate their mathematical knowledge in various forms.

Preparing the students to serve the community by pursuing a career in the field of mathematics and related

fields.

3. Program objectives:

-

Equip students with foundational and advanced knowledge of mathematical concepts, principles, and theories,
fostering analytical and logical reasoning.

Prepare graduates to apply mathematical techniques and tools to solve real-world problems in various fields
such as science, engineering, finance, and technology.

Develop the ability to conduct research, identify relevant mathematical problems, and apply suitable methods
to propose solutions.

Enhance communication skills, enabling students to effectively articulate mathematical ideas and solutions in
both written and oral formats.

Instill ethical values, professionalism, and a commitment to integrity in academic and professional endeavors.
Promote lifelong learning and encourage students to pursue advanced studies or professional development in
mathematics and related disciplines.

Encourage students to serve the community and contribute to societal development through careers in

education, research, and industry.
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Program Learning Outcomes

Knowledge and Understanding

Demonstrate understanding of advanced Mathematical concepts, Principles and theories and their

K1
applications
K2 Describe various definitions and theorems and identify the underlying mathematical concepts.
Identifying relevant research problems in the field of mathematics and describe suitable
K3
algorithms.
Skills:
Apply appropriate theories, principles and concepts to solve mathematical problems using various
S1
techniques.
S2 Carryout research in the field of mathematics.
S3 Exhibit oral and written scientific or technical communication skills.

Values, Autonomy, and Responsibility:

V1

Work effectively exhibiting integrity and professional value to the assigned task.

V2

Conducting scholarly or professional activities in an ethical manner
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Professions/jobs for which students are qualified

Planning and Development Manager — 121310
Mathematics Science Specialist — 212001
Mathematics and Statistics Professor — 231017
Secondary Teacher of Mathematics — 233012
Intermediate Level of Math teacher — 233033
Primary School teacher — 234102

Primary School Science and Mathematics Teacher — 234108
Mathematics Assistant — 331402

© ° N Uk wWwN =

Armed Forces Officer - Zero Group
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Graduate attributes of Master of Science in Mathematics

Attribute Code Graduate Attributes

Ability to integrate mathematical principles with concepts from other disciplines,
Depth of Knowledge GA1

fostering a broader understanding of applications

Skills to apply mathematical concepts and tools to address real-world problems,
Problem solving skills GA2

demonstrating creativity and innovation in solutions.
Critical and creative Proficiency in evaluating problems, synthesizing information, and developing

GA3

thinking logical arguments to solve complex mathematical issues.

Ability to design, conduct, and analyze research projects, employing advanced
Research skills GA4

mathematical techniques and methodologies.

Familiarity with mathematical software, programming languages, and / or
Technical skills GA5

computational tools relevant to research and data analysis

Competence in effectively communicating complex mathematical ideas and
Communication skills GA6

research findings through written reports, presentations, and discussions.
Self-directed Lifelong Commitment to continued professional development and engagement with

GA7

learning ongoing advances in mathematics and related fields.

Experience working in collaborative research environments, demonstrating the
Career Skills GA8

ability to engage with peers and mentors.

Awareness of ethical considerations in research practices, including integrity,
Ethical responsibilities GA9

responsibility, and respect for intellectual property.
Social Responsibilities GA10 Ability to adjust to new conditions and contribute with the help of acquired

knowledge and skills.
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Admission Requirements

University Admission

. The candidate must hold a bachelor’s degree from an accredited local or foreign university or college, licensed
by the relevant authority in the country of study and recognized by the Ministry of Education.

2. The candidate must be Saudi, the child of a Saudi mother, or a recipient of an official scholarship for graduate
studies. Non-Saudis may be admitted to fee-based graduate programs.

3. The candidate must have a GPA not lower than the minimum required for each program and not less than
“Good” (2.75 out of 5.00, or equivalent).

4. The candidate’s score in the General Aptitude Test for University Graduates must not be lower than the
minimum required for each program and must not be less than 60 points. Executive programs are exempt from
this requirement.

5. Equivalency of a degree issued from outside the Kingdom of Saudi Arabia.

6. Fulfillment of the requirements of the program to which the candidate is applying.

Program Admission

1. The candidate must hold a bachelor’s degree in Mathematics with a GPA of not less than 2.75 out of 5.00 or its

equivalent.

2. The candidate must pass the written admission test and the personal interview conducted by the Department

of Mathematics.

3. The candidate must obtain a score of no less than 4 on the IELTS test or an equivalent score on other approved

English language tests.
4. The candidate’s score in the General Aptitude Test for University Graduates must not be less than 60 points.

. The candidate may have to take some supplementary courses if their previous academic record does not
include the core courses required in the department’s plan.
Note:

®  The Admission Committee may propose to the Department Council some rules according to the number of

applicants.
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Approved English language tests and their equivalent scores:

TOEFL
STEP ILETS

IBT CBT PBT
97 6 79-80 213 550
90 5.5 70 193 525
83 5 61 173 500
75 4.5 53 153 475
60 4 45 133 450
56 3.5 39 97 425
52 3 32 <97 400

® The TOEFL (ITP) test is not accepted.

Validity period of the tests required for admission to graduate programs.

Test Validity

General Aptitude Test for University
valid for five years from the test date

Graduates
GRE valid for five years from the test date
English Language Test (TOEFL / IELTS) valid for two years from the test date
English Proficiency Test (STEP) valid for three years from the test date

48



Grade Weight

Total GPA Total GPA Total GPA
Grade
(out of 4) (out of 5) (out of 100)
Excellent Atleast 3.5 Atleast 4.5 At least 90

Very Good From 2.75 to below 3.5 From 3.75 to below 4.5 From 80 to below 90

Good From 1.75 to below 2.75 | From 2.75to below 3.75 | From 70 to below 80

Fair From 1.00 to below 1.75 | From 2.00 to below 2.75 | From 60 to below 70

Graduation requirements

1. The Minimum period of study is 2 years and the Maximum time allowed is 4 years.

2. The Student must complete around 9 core courses and 1 elective course in the first
three semesters and submit a thesis on the research topic under a Supervisor allotted
by the Department Council.

3. Forsuccessful completion of each course, the student must secure at least 75% marks.

4, Regarding Master Thesis Course, the student must comply with the Thesis regulations

given below.
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Thesis Regulations

1. Registration of the thesis:

® Requirements and Procedures:

1. A student may be permitted to register for the thesis after completing 40% of the coursework.

2. The graduate student has the option to choose the supervisor of his choice. However, the Head
of the Department will allocate the supervisor in consultation with the coordinator of Higher
Education Committee of the Department.

3. The student in consultation with the allocated research supervisor selects the topic and makes
a formal application to the competent authority for consideration and approval.

4. Once approved, the graduate student registers the title in the National Library to avoid duplicate

work.

® Responsibilities and Procedures for Scientific Guidance:

1. The Research Supervisor advises the student on the research methodology to be adopted.

2. The Supervisor periodically interacts with the student and provide guidance with regard to

collection and review of literature, identifying the research problem and its solution.

2. Scientific Supervision:

The regulations of the selection of the scientific supervisor and his/her responsibilities, as well as the

procedures/ mechanisms of the scientific supervision and follow-up)

° Appointment of Supervisor:
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1.

The Research Supervisor must be a doctorate degree holder holding an academic rank of
Assistant Professor and above. However, in case of the supervisor being an Assistant Professor,
he must have published at least 2 publications after acquiring Ph D degree and immediately

before the appointment as Assistant Professor.

Responsibilities:

1.

The Supervisor is responsible for the quality of the research being undertaken by the graduate
student and the output.

The Supervisor advises the student from time to time and help the students in case of any
hardship in research.

The Supervisor must make a record of the progress of research by the graduate student from
time to time.

The Supervisor must ensure that at least one paper is published/accepted in a scientific journal

before submission of the thesis.

5. The duration allowed is a minimum of three to a maximum of five semesters.

6. On completion of preparation of the thesis by the student, the supervisor reviews for any
correction and modification and recommends the names of examinations for the evaluation of
thesis and defense.

7. Prior to the submission and defense of the thesis, the student must present a seminar in the
department.

3. Thesis Defense/Examination:

(The regulations for selection of the defense/examination committee and the requirements to proceed

for thesis defense, the procedures for defense and approval of the thesis, and criteria for evaluation of

the thesis)

1.

The Thesis evaluation committee is formed comprising of three to five examiners — (Supervisor

and two to four other examiners).
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2. The thesis evaluation committee is approved in the Department Council, College Council and
approved by the Higher Studies Committee of the University.

3. On approval, the supervisor forwards the thesis to the examiners for their evaluation and
comments and a suitable date for defense is notified.

4. On the date of defense, the graduate student makes a presentation on his/her work before the

audience and responds to their queries.

wi

After the open defense, the graduate student defends the thesis in private before the Committee.

Criteria for evaluation:
The committee considers the following aspects:

(a) Originality of Research

(b) Research Methodology

(c) Pastworkdonein the area

(d) Reporting of the derived results

(e) Scope for further research

(f) Presentation by the student and the defense on the questions raised by the committee

members.

The detailed evaluation rubrics are presented in the Course Specification (CS Math 699)
Notification of the Outcome:

On completion of the defense, the Chairman of the Committee prepares a report signed by all three
members and reads in the open house whether or not the Thesis could be considered for award of

Master Degree before the audience.
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Rules of Conduct and Discipline

(Based on Rules of conduct and discipline for university students)

Rights

In the Academic Field

*  Anappropriate educational environment

®  Access to learning materials and knowledge

®  Access to the study plans as well as the course syllabus

*  Receivingthe class schedules before the beginning of the semester

®  Faculty members’ adherence to lecture times and schedules

®  Properacademic inquiry and discussion

®  Access to all examinations and the announcement of their results

®  Ensuring that exam questions fall within the course content

*  Reviewing answer sheets

*  Carrying out the academic actions prescribed in the Graduate Studies Regulations, including: add/drop,
withdrawal, postponement, transfer, reinstatement, and continuation of studies after dismissal from the
university

®  Obtaining the graduation certificate

Access to the regulations and executive rules of university systems
In the Non-Academic Field

®  Access to the financial aid and social support provided by the university, and participation in the activities held
within it

®  Access to adequate healthcare and treatment in the university’s hospitals and health centers when available

Benefiting from the services and facilities of the university (university textbook, on-campus housing, central

and branch libraries, sports fields, restaurants, and parking areas) when available

®  Receiving the financial incentives and rewards prescribed by regulations

* Eligibility to be nominated for training courses, programs, and internal and external trips, as well as
participation in cultural activities, community service activities, and volunteer work

®  Therightto file a complaint or grievance regarding any matter that causes harm, whether related to faculty
members, the department, the college, or any university unit, in accordance with the applicable regulations

*  Beinginformed of the outcome of their complaint by the responsible authority

®  Theright to nominate a student representative to participate in the advisory councils of academic departments

®  Therightto defend oneself before any university authority in any disciplinary case filed against them
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®  No penalty shall be issued against the student without hearing their statement, and they must be summoned a
second time if they were absent with an acceptable excuse during the first hearing

®  Therightto appeal the disciplinary decision issued against them in accordance with the established regulations

*  Astudentwith a disability has the right to receive appropriate and adequate services that meet their needs in

accordance with the relevant regulations and guideline

Obligations

In the Academic Field

Regular attendance and completion of all academic requirements

®  Respecting faculty members and their equivalents, staff, workers, students, visiting guests, and personnel of
companies contracted with the university, and refraining from causing them any harm verbally or physically in
any form

®  Respecting the regulations and arrangements governing the conduct of lectures and maintaining regular
attendance

*  Demonstrating integrity and not attributing others’ work to oneself, and refraining from cheating or
participating in itin any form, whether in examinations, research, reports, or other essential course
requirements

*  Adheringto the regulations, rules, and guidelines governing examinations, and refraining from cheating,
attempting to cheat, assisting in cheating, impersonation, forgery, or bringing prohibited materials or devices
into exam halls or laboratories

®  Registering an email address on the university’s official website, ensuring that it functions properly, and
checking it daily to follow up on any announcements or instructions sent through it

®  Accessing one’s class schedule during the first week of the semester to avoid academic suspension

®  Reviewing, understanding, and complying with the university’s rules and regulations

®  Complying with any penalty imposed in the event of violating the university’s rules and regulations
The integrity (Regulations for Scientific Research and Innovation in Universities- Article 46)

The university works to promote academic integrity in research and innovation activities, ensuring their credibility,
honesty, and freedom from any practices thar violate scientific behavioral integrity and accepred research ethics, in
accordance with global standards. Research practices encompass all actions, whether related to research misconduct or

the ethics of scientific research.
In the Non-Academic Field

*  Comply with the university’s regulations, rules, instructions, and issued decisions, and must not circumvent or

violate them.
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®  The student must not submit forged documents to obtain any right or benefit contrary to the applicable
regulations.

®  Carry their university ID card while on campus and present it to faculty members or staff upon request and
when completing any official process within the university.

®  The student must not damage, tamper with, or disrupt the functioning of university property, nor participate in
such acts.

*  Payany financial penalties imposed by the university for violations committed by them or caused by their
actions.

*  Comply with the instructions governing the arrangement, organization, and use of university facilities and
equipment for their designated purposes, and must obtain prior approval from the relevant authority before
using them for any other purpose.

*  Adhere to the Saudi dress code and conduct themselves in accordance with Islamic values and university
norms, and must refrain from any acts that violate Islamic morals or public decency within the university.

®  Maintain calm and order within university facilities, refrain from smoking, and avoid causing disturbances or
participating in unauthorized gatherings.

®  Thestudent must not consume food or beverages inside classrooms, laboratories, workshops, or university
libraries.

*  Safeguard their university ID card and must not allow others to impersonate them, impersonate others, or use
the card as collateral.

®  The student must not damage the reputation of the university through any inappropriate behavior, whether

inside or outside the campus.

Disciplinary

Disciplinary Violations Requiring Action
1. Any violation of Islamic law and its morals committed by students within the university or its various facilities
2. Any violation by students of the university’s regulations, rules, or applicable instructions

3. Any act committed by a student that results in misconduct, disturbance of public order, or assault on any

person within the university

Disciplinary Penalties:

®  Verbal or written warning, along with signing an undertaking not to repeat the violation.
®  Written warning.
°

Temporary deprivation of some student services, privileges, activities, trips, visits, and similar benefits for a

period not exceeding two academic semesters.
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Denial of access to examinations in one or more courses during a single academic semester.

Cancellation of the student’s exam in up to three courses and considering them failed in those courses.

Suspension from study for one or two academic semesters, along with suspension of financial allowances.

Permanent dismissal from the university.
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Study Plan for Master Program of Science in Mathematics

(Thesis Option)
Pre- Type of requirements
Course Required Credit
Level Course Title R M L
(Institution, College, or
Code or Elective Hours
Courses Program)
Differential .
Math 620 ) Required -- 3(3,0,0) Program
Equations
Level Math 632 Linear Algebra Required - 3(3,0,0)
Research .
1 Math 610 Required - 3(3,0,0)
Methodology
Complex .
Math 629 . Required - 3(3,0,0)
Analysis
Numerical .
Math 633 . Required - 3(3,0,0)
Analysis
Selected Topics
Level Math 639 in Discrete Required - 3(3,0,0)
Mathematics
2
Partial
Math 615 Differential Required - 3(3,0,0)
Equations (1)
Math 611 Fluid Dynamics Required -- 3(3,0,0)
Selected Topics
Level . ) )
Math 621 in Applied Required - 3(3,0,0)
Mathematics
3
Math xxx Elective Course Elective - 3(3,0,0)
Level
Math 699 Thesis Required 6(0,0,6)
4
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The main objective is to prepare the students gain awareness about review of scientific literature, identify scientific
problem and associated research methods and writing scientific reports thus prepare them undertake independent

research in their field of interest on completion of the Program

:dlaa¥l 1

lladly bl aa¥l Eoml] Al | cud Ll s | e §yuall oo

el sy iaSly il Silll Jelos & SLLA pskas o
doudil| guad) 4Sadll &yl yaghas e

sl LS Syl L) o

ol dcal e Cdyaitle

(G g Auiyd ol ey Jlg ¢ g2 3l Gl el e Byuall e
Ayl agas ¢ 13T Addlia

Csasallrall

csbad) T bl L ds) o ¢
Atiso ABVe 3929 putcy Atiuad | (i 33ydil] @
ol Al dadl sus o
Ul pazr Lty bl o el @
Jlad g o Analall Sgdl oy o

codadl Sl Sl Jo § il 4Santl ol plseiuel o

ALl Sloglall L 9J9i85 5yl 90 altseiul @
19zl .2
Comdlolya| Slglas — Aibas dylas — dulec lall Sl ¢ 19l — ¥ Ll Calides § olatl Sl y909 Sl Cadlin] § Aantda
ol pogn § Winbad! cudla¥l (o cilie— Sl g laidl HUsY1 yolas - odadl Eemdl (9,9 Slual — o mudl — lall
Sigmdl ey SLENST - dall Cmild Cglual Hlias g slaiel — lall cmdl olya| Tz — ool Sl Azl — odall
cgeladl G dl LS - Acolall

58



Course Code Course Title Credits Prerequisite

Math 610 Research Methodology 2 hours

The main objective is to prepare the students gain awareness about review of scientific literature, identify scientific
problem and associated research methods and writing scientific reports thus prepare them undertake independent
research in their field of interest on completion of the Program
1. Objectives/ILO:

*  Demonstrate the ability to choose methods appropriate to research aims and objectives

®  Understand the limitations of particular research methods

*  Develop skills in qualitative and quantitative data analysis and presentation

*  Develop advanced critical thinking skills

*  Demonstrate enhanced writing skills.

® Recognize the importance of research.

®  Able to distinguish a purpose statement, a research question or hypothesis, and a research objective.

® Discuss types of study design.

® Demonstrate the sampling methods.

®  Differentiate between causal and no causal association

®  Select the proper sample for the research.

Course Description

® Discriminate between data collection methods and techniques.
®  Conductscientific research effectively.
®  Use critical thinking methods in solving scientific research problems.

®  Use available IT resources.

2. Content:

Introduction to research and the role of research in various fields.

Types of Research — Experimental, Theoretical, Statistical (Survey) - The research process - Conducting a critical review of the
literature - Development of research questions and objectives - Development of a theoretical framework - Sampling techniques -
Decisions in developing a research design and research strategy - (eg. Case study, action research) - Research methodologies (eg.
qualitative, quantitative, ethnography) - Research techniques (methods and analysis) - Ethical issues in doing research - Writing

a comprehensive research proposal
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The main purpose is to make students gain knowledge about various concepts of Quantum mechanics such as wave
functions, representation of operators, perturbations, oscillators etc., and their associated theories and results.
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Course Code Course Title Prerequisite

Math 619 Quantum Mechanics | 2 hours Math 620

1. Objectives: The main purpose is to make students gain knowledge about various concepts of Quantum mechanics such as

wave functions, representation of operators, perturbations, oscillators etc., and their associated theories and results.

ILO:
On completion of the course, the students will
®  have a basic understanding of the historical development, philosophies and concepts of quantum mechanic
*  understand the meaning of wave functions and the techniques of normalizing them.
*  be knowing all types of representations of operators and ways to apply them in different problems.
®  Gain knowledge and skill to solve the hydrogen atom problem by using quantum mechanics.
® Learnabouttime independent degenerate and non degenerate perturbations and to apply them in harmonic oscillator.
gain knowledge about unitary transformations, Dirac delta function, matrix representation of operators and their

applications.

Course Description
L]

*  Understand concept on angular momentum operator and their representation in spherical coordinates and addition of
angular momentum etc.
* Getaninsightto solve Schrodinger wave equation in three dimensions

2. Content:

Foundations of Quantum Mechanics and its mathematical tools. Energy Spectra for some molecules. — Heisenberg uncertainty
principle - Wave Mechanics and Schrodinger equation and its applications — simple harmonic oscillation — hydrogen atom —

helium atom - vector spaces- angular momentum in Q. M.
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The main objective : To provide students better understanding about some advanced concepts of quantum
mechanics such as time-independent perturbation theory and its applications, slater determinant,Born
approximation techniques etc.
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Course Code Course Title

Math 622 Quantum Mechanics Il 2 hours

Course Description

Objectives: To provide students better understanding about some advanced concepts of quantum mechanics -1
such as time-independent perturbation theory and its applications, slater determinant, Born approximation

techniques etc.
ILO:

On completion of the course, the students will

® understand the concept of time—independent perturbation theory and its applications in understanding physics

phenomena
®  acquire knowledge about time-dependent perturbation theory and its applications involving simple scattering problems
®  be knowing about the Einstein’s coefficients.
know about scattering in two different frames and can easily calculate scattering amplitude and scattering cross section.
®  Beable to write total energy and wave function as Slater determinant for system of identical fermions
®  gain awareness about the Born approximation concept
®  Use the Born approximation technique to solve physical problems of Quantum theory
® integrate several components of the course in the context of a new situation
® be able to make presentation in a given topic
® beable to perform research and develop mathematical models using quantum theory

2. Content:

Scattering Theory — time independent perturbation theory - time dependent perturbation theory- Born approximation- relativistic

QM.

63




2l Glgie ‘ 28l 0859 34,
2 Sl sl A, 612 Ly,

The main objective: To provide the students adequate knowledge about asymptotic expansions and Light Hill coordinate

technique in solving problems and to make presentation in selected topics
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Course Code Course Title Credits H Prerequisite

612Math Perturbation Theory 2 hours

Course Description

1. Objectives: To provide the students adequate knwoledge about asymptotic exapnasions and Light Hill

coordinate techgnique in solving problems and to make presentation in selected topics

ILO:
At the end of the course, the students shall be able to

® getathorough knowledge about asymptotic expansions

®  solve regular perturbation problems using asymptotic expansions

® getaclear understanding about Light hill’s Strained coordinate technique and the method of multiple scale

®  Apply the learnt techniques in solving physical problems

® Findsimple applications to fluid mechanics, magneto hydrodynamics, Quantum mechanics etc.

®  Make presentation in a given topic

®  Pursue research in related areas / fields
2. Content:
Asymptotic expansions, Regular perturbation problems, Methods used include matched asymptotic expansions, Light hill’s Strained
coordinate technique and the method of multiple scale, Applications to problems in fluid Mechanics, Magneto hydrodynamics and

Quantum Mechanics - and optimal control theory
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The main objective: To prepare the students get better understanding about various concepts and theories of fluid
dynamics and find simple analytical solutions of various types fluid flow including Boundary Layer flow
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Course Code Course Title Credits Prerequisite
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Course Description

Objectives: To prepare the students get better understading about various concepts and theories of fluid dynamics

ILO:

and find simple analytical solutions of various types fluid flow including Boundary Layer flow

On successful completion of the course, the student shall be able to:

*  Acquire knowledge on various basic concepts of fluid flow and associated theories there on

A

®  Understand the various physical laws on conservation such as mass, momentum, energy and apply the same in motion of

fluids

®  Understand the concept of incompressible flow of fluids

®  Understand and apply the Navier Stoke equations for incompressible flow

®  Able to derive the equations for incompressible flow

®  Able to find simple analytical solutions of fluid flow

*  Understand the theories and concept of Boundary Layer flow

®  Able to formulate mathematical problem on immersed flow and Boundary layer flow

®  Able to make presentation on a given topic

*  Conductresearch and design models using various constraints on fluid flow

2. Content:

Fundamental concepts. Basic equation for incompressible flow. Navier-Stokes equations. Boundary Layer. Flow about an immersed

body.
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The main objective: To provide various theories and concepts of Optimal Control and prepare the students solve

mathematical problems using variational approach
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Course Code Course Title Prerequisite

Math613 Calculus of Variations and Optimal control 2 hours

Course Description

1. Objectives : To provide various theories and concpets of Optimal Control and prepare the students solve
mathematical problems using variational approach
ILO:
Upon completion of the subject, students will be able to:
®  acquire knowledge about historical account for the theory, standard notations and simple formulations
®  Formulate simple problems in calculus of variations.
®  Gain ability to use Analytical techniques of Calculus of variations, dynamic programming and the maximum principle etc.
®  Apply theory and techniques of calculus of variations and optimal control to solve certain control problems.
®  Synthesize mathematical knowledge in modeling simple optimal control problems such as Bolza, Mayer and Lagrange
Formulation etc.
® Beableto apply Variational Approach to Optimal Control, Pontryagin Maximum Principle in solving mathematical
problems
®  Make presentation on a given topic
2. Content:

General variations of a functional constrained extrema. Euler equations. Hamilton-Jacobi equation and related topics. The second
variation and sufficient conditions for an extremum. Formation of optimal control Problems, Bolza, Mayer and Lagrange Formulation,

Variational Approach to Optimal Control, Pontryagin Maximum Principal, Dynamic programming.
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The main objective : To make the students aware of Stability Theory, Poincare’s Theory etc and solve differential equations
including Sturm-Liouville Boundary Problems using various techniques
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Course Code Course Title Prerequisite

Math620 Differential Equations 2 hours

1. Objectives: To make the students aware of Stability Theory, Poincare’s Theory etc and solve differential equations
including Sturm-Liouville Boundary Problems using various techniques
ILO:

Upon completion of this course, the student will be able to:

®  Understand the basic concept of Stability Theory

*  Acquire knowledge about the Poincare's theory for two dimensional systems

®  Learn how the differential equations are used to study various physical problems and formulate the same.

*  Formulate problems involving differential equations to analyse Poincare theory

®  Obtain solutions of several important classes of differential equations

®  Understand the Sturm-Liouville boundary problem

Course Description

*  Findthe solution of S- L boundary problem and analyze stability of linear and non-linearsystems
®  Able to make presentations / seminar on a given topic

2. Content:

Existence and uniqueness of solutions of linear systems. Stability theory. Poincare's theory for two dimensional systems.

Sturm-Liouville boundary problems.
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The main objective : Prepare the students solve various types of Linear Algebraic Problems using matrix factorization,
iterative methods, QR methods, Single value decomposition techniques etc.
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Course Code Course Title Prerequisite

Math 626 Numerical Linear Algebra 2 hours Math 632

iption

.

Course Descr

1. Objectives: Prepare the students solve various types of Linear Algebraic Problems using matrix factorization,
iterative methods, QR methods, Single value decomposition techniques etc.

ILO:

At the end of the course, the student shall be :
*  Abletosolve large systems of linear equations using direct matrix factorization, iterative numerical methods, and

computer software with the understanding and knowledge of the underlying mathematical concepts.

Apply, extend and generalize the main numerical methods

Understand various types of iteration methods and factorization methods

Understand the theoretical basis for direct and iterative methods for solving linear systems of equations

Know how to choose appropriate numerical methods to solve a particular linear algebra problem

Able to solve linear equations using factorization and iterative methods

Able to solve Matrix Eigen value problems independently

Understand the concepts of Power Method and inverse iteration techniques

Able to apply QR Method and singular value decompaction techniques

Able to make a presentation / seminar in a given topic

Able to use related mathematical soft wares / packages such as Matlab to find numerical solutions

Be able to implement, test and validate codes to solve problems in linear algebra numerically.

Understand the singular value decomposition and how to use it for data analysis

2. Content:

Direct solution of linear equations: Elimination and Factorization method, lll-conditioning, Iterative refinement, Orthogonal
Factorizations: (Jacobi, Gauss-Seidel, SOR, Conjugate Gradients, Pre-conditioning, Chebyshev semi-iteration methods). Matrix
Eigenvalue Problems: Power method and inverse iteration, Jacobi, Givens and Householder methods, Sturm Sequence and QR

method, Singular value decomposition.
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The main objective: Prepare the sudents formulate mathematical models involving PDEs and solve problems
involving Green's function and find applications of Elliptical Differential Operators etc.
RV
Asbind SLal 485l adsladdl c¥slall e golass Anlyy piles delua e
S alaidly Jo¥1 dmmyudl o Agdasell ¥ alall wyams «
Lyl e¥alally ¢ el Aslall o Y Aslas e golais (g Asbinall SLALI Calises J> e 8yuall e
Opr Hls pscho oid *
oo A5 e slais G SLAL g b
a3l 35l ageie od e
conlin sLadll 3 aadldl Jalasll 53l alusiul Slidadl e Gl »
e Foud90 (3 (9kET o ye 91 sliarus Joay pliall «
ayedl Adslanll c¥alall e golais (& Asbyll 7 3Ledl guaaty Eigmdl el |e
1gexll 2
Aslall LY Aslas) Larbiats 25001 23,01 (e Adasedl S¥lall AsLiall Jilueld 7 3LaS Businll Aulislanll c¥slal dlys
conbea Slelyd § Haslll Al olisell adadl Jatdl ooyt @ls o Jdl Bk ¢ (5yl)) Aslas (sl

'_(

o

73




Course Code Course Title Prerequisite

Math614 Applied Partial Differential Equations 2 hours Math615
1. Objectives: Prepare the sudents formulate mathematical models involving PDEs and solve problems
involving Green'’s function and find applications of Elliptical Differential Operators etc.
ILO:
*  Atthe end of the course, the student shall be able to:
*  Formulate mathematical models involving PDEs for physical problems
* Identify Linear Equations of first order and Second order
E ®  Able tosolve various physical problems involving Laplace Equation, Wave Equation, heat-equations
;‘- ®  Understand the concept of Green’s function
Q
g *  Analyse and solve problems involving Green’s function
% *  Understand the concept of elliptical operators
S *  Find applications using Elliptical differential operators in Hilbert space
*  Make a seminar or presentation in a given topic
*  Perform research and design mathematical models involving PDEs
2. Content:
* Partial Differential Equations as mathematical models of physical problems. Linear second order
equations and their classification (Laplace's equation, wave equation, heat- equation). Methods of
solution Green's function. Special analysis of elliptic differential operators in a Hilbert space.
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The main objective: To provide the students with various concepts of PDEs such as space distribution,
tempered distribution and fourier transforms. Sobolve spaces etc and train the students prepare
presentation on selected topics.
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Course Code Course Title Prerequisite

Math615 Partial Differential Equations | 2 hours Math620

Course Description

1. Objectives: To provide the students with various concepts of PDEs such as space distribution, tempered
distribution and fourier transforms. Sobolve spaces etc and train the students prepare presentation on
selected topics.

ILO:

At the end of the course, the student shall

*  Acquire knowledge about weak derivatives

®  Able to define space of distributions and their associated topologies

®  Understand the concept of convolution product of two distributions

*  Acquire knowledge and apply the existence theorem for linear equations

®  Define a Tempered Distribution

®  Understand the properties of tempered distribution

*  Acquire knowledge about the Fourier transform acting on Tempered distribution

*  Acquire knowledge about sobolev spaces

*  Able to make presentation on a given topic

®  Able to formulate mathematical models involving partial differential equations and find analytical solutions

there on

2. Content:

0 (Q)
The space of test functions 0 . The space of distributions and its topology. The convolution product of
two distributions. Existence theorem for linear equations with constant coefficients. The space of tempered

distributions and Fourier transforms. Sobolev spaces.
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The main objective: To make the students understand various types of PDEs and solutions of the same and their
applications, thus preparing the students undertake resarch in Applied PDEs
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Course Code Course Title Prerequisite

Math616 Partial Differential Equations (1) 2 hours Math615

Course Description

1. Objectives: To make the students understand various types of PDEs and solutions of the same and their applications,
thus preparing the students undertake resarch in Applied PDEs.
ILO:

At the end of the course, the student will be able to
®  Getathorough understanding on different types of PDEs such as parabolic, elliptic and hyperbolic equations

®  Describe the importance of partial differential equations and the relation between partial differential equations and other

sciences in solving Society problems
®  Acquire knowledge about the solution of PDEs under different boundary conditions
®  Demonstrate skills in solving various types of PDEs — parabolic, elliptic, and hyperbolic equations

®  (Conclude the essential facts, concepts, principles and theories relating to the linear second order partial differential

equations
®  Apply the learned concepts in other areas such as physical, sciences and engineering.
®  Make presentation on a given topic

®  Undertake research in a given topic of physical science and formulate mathematical models involving PDEs

2. Content:

Treatment of the Theory of partial differential equations with emphasis on the fundamental features of elliptic equations. Existence
and uniqueness of solutions for various types of boundary conditions. Discussion of representative examples of elliptic, parabolic and

hyperbolic equations.
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The main objective: To help the student acquire knowledge about Heat transfer and their associated theories such as

Boundary Layer Flow, Laminar Flow, Turbulant Flow, Convective mass transfer, thermal energy systems and process
etc.
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Course Code Course Title Prerequisite

Math617 Heat Transfer 2 hours Math611

1. Objectives: To help the student acquire knowledge about Heat transfer and their associated theories such as
Boundary Layer Flow, Laminar Flow, Turbulant Flow, Convective mass transfer, thermal energy systems and process
etc.

ILO:

®  Gain knowledge about the basic heat transfer mechanisms (conduction, convection and radiation).

®  Understand the theories and concepts Heat transfer by conduction in solids for steady-state and transient conditions.

®  Befamiliar with heat transfer by convection in closed conduits and on external surfaces and heat transfer by thermal
radiation.

*  Understand the concept of Convective mass transfer.

®  Gain knowledge about Boundary layer flow, laminar and turbulent flows.

*  Calculate heat transfer by conduction, convection and thermal radiation for practical situations.

*  Analyze and calculate heat transfer in complex systems involving several heat transfer mechanisms such as Natural

convection, forced convection etc.

Course Description

d Calculate mass transfer by analogy to heat transfer.
®  Gain basic competence related to other courses involving thermal energy systems and processes.
*  Skillsin analyzing and calculating heat transfer in complex problems
®  Able to make presentation in a given topic
®  Ableto conduct research in topics involving Heat Transfer concepts
2. Content:

Introduction, Steady-State Conduction-One Dimension, Steady-State conduction-Multiple Dimensions, Unsteady-State Conduction,
Principles of Convection, Empirical and Practical Relations or Forced-Convection Heat Transfer, Natural Convection Systems,

Radiation Heat Transfer.
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The main objective: to make the students gain knowledge about various mathematical formulations of Solid mechanics such
as Stress, Strain, various types of structures, Hooke’s Law, Euler Bernoulli Law and use the same to solve physical problems.
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Course Code Course Title Prerequisite

Math615
Math633

Math618 Solid Mechanics 2 hours

1. Objectives: The main objective is to make the students gain knowledge about various mathematical formulations
of Solid mechanics such as Stress, Strain, various types of structures, Hooke’s Law, Euler Bernoulli Law and use the
same to solve physical problems.

ILO:
Upon successful completion of this course students shall be able to:
®  Understand the fundamental concepts of stress and strain

®  Understand the relationship through the strain-stress equations in order to solve problems for simple tridimensional

elastic solids
®  (Calculate and represent the stress diagrams in bars and simple structures
®  Solve problems relating to pure and non-uniform bending of beams and other simple structures
®  Solve problems relating to tensional deformation of bars and other simple tri-dimensional structures

® Understand the concept of buckling and be able to solve the problems related to isolated bars

E ® understand and apply Hooke’s Law

P

€ ® solve equilibrium and dynamical equations for an isotropic elastic solid Boundary and initial conditions
w

a ® understand the Euler Bernoulli law and apply the same for solving physical problems

Q

n . , .

= ®  derive Alry’s stress function

o

()

® solve wave equation problems

® make presentation on a given topic

® perform research in mechanics and derive mathematical formulations and find analytical solution applying various
theories learnt

2. Content:

Elasticity Material time derivative. Analysis of stress and strain, Invariants, Infinitesimal deformation, Examples of strain. Equations of
continuity, motion, momentum and compatibility. Body and surface forces, stress tensor, Equation of equilibrium, Transformation of
coordinates, Principal stresses. Stress-strain relations in plane, Examples of stresses. Hooke’s law for Homogeneous and isotropic
media. Equilibrium and dynamical equations for an isotropic elastic solid Boundary and initial conditions, Navier’s equation, Bending
And Torsion: Bending of beams by terminal couples. The Euler Bernoulli law. Equations for plane strain. Alry’s stress function. Plane
stress, Torsion of circular and elliptical shaftand bars; Elastodynamics: One dimensional wave equation, Reflection and Transmission,
Plane harmonic wave, Elastic body waves, Reflection of SV-waves, Reflection and refraction of P & 5 waves at a free surface, at the

interface between slightly different media, energy balance for P- and S- waves.
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The main objective : Become fully conversant with all basic concepts of Linear Algebra such as Linear Functionals, Linear
Transformation, Vector Spaces and associated theorems and results and able to apply to solve mathematical problems.
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Course Code Course Title

Prerequisite
32Math6 Linear Algebra 2 hours

1. Objectives: Become fully conversant with all basic concepts of Linear Algebra such as Linear Functionals, Linear

Transformation, Vector Spaces and associated theorems and results and able to apply to solve mathematical

problems.
ILO:
After completing the course students shall be able to:
®  Understand the concept of Linear Functional and Dual Spaces

®  Able to write proof for associated theorems

s ® Understand the concept of Linear Transformation and able to present in matrix form (Both Real and Complex including
=
g‘ Unitary Matrices)
w
a ®  Able to represent Linear Transformation in canonical form
o
g ®  Understand the concept of tensor product of vector spaces
)
o ®  Able to present basic concepts and theorems within the parts of linear algebra as described by the course content.

®  Use basic concepts and theorems within the parts of linear algebra as described by the course content in order to solve

applied problems
pplied probl
®  Communicate with the help of mathematical terminology also in other contexts.
2. Content:

Linear functional and dual spaces, Canonical form of linear transformations, Jordan and rational forms, Multilinear forms, Hermitian,

unitary and normal transformations, Tensor product of vector spaces.
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The main objective: To prepare the students understand various concepts of Numerical Analysis and solve problems using various

methods such as iterative techniques, chord method, newton method, Bairsou Technique etc.
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Course Code Course Title Prerequisite

Math633 Numerical Analysis 2 hours

1. Objectives: To prepare the students understand various concepts of Numerical Analysis and solve problems using
various methods such as iterative techniques, chord method, newton method, Bairsou Technique etc.
ILO:

After Completion of the course, the student shall:

®  Understand the concepts of norms of vectors and matrices

®  Find iterative solution of non-linear equations using various techniques

®  Apply second and higher order iterations for non linear equations

®  Acquire skill to apply various techniques such as the chord method, newton method, false position method and atikin’s
delta square method

®  Understand the principle and theory of Bernoulli method and Bairsou’s technique

® Beable to find solution of system of nonlinear equations using substitution, secant method, newton raphson method etc.

Course Description

2. Content:

Norms, Arithmetic, and well-posed computations (Norms of vectors and matrices, Floating-point arithmetic and rounding errors,
Well-posed computations); Iterative solution of non- linear equations (Functional iterations for a single equation: error propagation,
second and higher order iteration methods. Some explicititeration procedures: The Chord method, Newton method, method of false
position and Aitkin's delta square method, Special methods for polynomials: evaluation of polynomials and their derivatives, sturm
sequence, Bernoulli's method, Bairsou's method); Solution of Systems of Nonlinear equations: Substitution, Secant and Newton

Raphson method, Continuation methods.
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The main objective: To make the students aware about Integral Equation, their formulations and findin solutions and its application
to mathematical physics.
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Course Code Course Title Prerequisite
620Math
633Math

28Math6 Numerical Solution of Integral Equations 2 hours

Course Description

1. Objectives: To make the students aware about Integral Equation, their formulations and findin solutions and its application to
mathematical physics.
ILO:
At the end of the course, the students will be able to:
®  Gain knowledge about the fundamental concepts of Integral Equations
®  Getawareness about Fredholm integral equations
®  Solve Fredholm integral equations using various techniques such as Nystrom's method, product integration methods,
projection methods etc
®  Solve eigen value problems involving integral equations
®  Getclear understanding about Volterra Integral Equations
®  Solve the Volterra Integral Equations using Quadrature, Spline methods and collocation techniques
®  Getawareness about the application of integral equation to mathematics physics
®  Solve boundary integral equations
®  Make a presentation in a given topic

®  Pursue research and solving problems involving integral equations
2. Content:
Review of basic theory of integral equations. Fredholm integral equations: Nystrom's method, product integration methods,
projection methods, Eigenvalue problems, First Kind equation and regularization. Volterra Integral Equations: Quadrature, Spline

methods and collocation. Integral equations of mathematical physics. Boundary Integral Equations.
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The main objective: To make the students gain skills in the Concept of Approximation theory such as Polynomial Interpolation,
Lagranges formula and its application etc., and able to apply the concepts in various types of physical problems.
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Course Code Course Title Prerequisite

Math630 Approximation Theory 2 hours

Course Description

1. Objectives: To make the students gain skills in the Concept of Approximation theory such as Polynomial Interpolation,
Lagrange’s formula and its application etc., and able to apply the concepts in various types of physical problems.
ILO:
At the end of the course, the students shall :
®  gain knowledge about polynomial interpolation
® understand the concept of Lagrange’s Interpolation formula and its applications
® beable to apply newton’s interpolation method to solve mathematical problems
® beable to reproduce the theories and apply associated results to approximation problem, and existence of best
approximation and uniqueness conditions
® beable to find approximation in various spaces such as metric spaces, normed space etc.
® gain knowledge about uniform convergence of polynomial approximations
®  be able to apply various approximation techniques such as Least Squares approximation, Chebyshev approximation,
Spline approximation etc.
®  be able to make presentation in a given topic
2. Content:

Polynomial Interpolation: Lagrange interpolation formula, error in polynomial interpolation, Newton's interpolation method, Hermite
interpolation‘ The approximation problem, existence of best approximation and uniqueness: approximation in a metric space,
approximation in normed space, conditions for uniqueness of the best approximation, the uniform convergence of polynomial

approximations, Least Squares approximation, Chebyshev approximation, Spline approximation.
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The main objective: To make the students become complacent with Linear Systems and able to find various applications of
Linear System; also gain awareness about various theorems such as Courant minimax theorem, Gershgorin’s theorems etc.,
and their applications
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Course Code Course Title

Prerequisite

Math640 Matrix Computation 2 hours

Course Description

1. Objectives: To make the students become complacent with Linear Systems and able to find various applications of Linear

System; also gain awareness about various theorems such as Courant minimax theorem, Gershgorin’s theorems etc., and
their applications

ILO:
At the end of the course, the students shall :

® getthorough knowledge about linear systems and its associated theories

be able to find applications of Jordan Canonical forms, Bilinear and Quadratic forms of Linear systems

® beable to perform matrix analysis of differential equations

be thorough with the concept of variational principles and apply the same to solve mathematical problems
be able to reproduce Courant minimax theorem and apply the same to solve mathematical problems

® getaclear understanding about the Gershgorin’s theorem and its applications

gain knowledge about vector norms and related matrix norms and make mathematical computations

®  be able to obtain the condition number of a matrix

®  be able to make presentation on a given topic

2. Content:

Review of the theory of linear systems. Eigenvalues and eigenvectors. The Jordan canonical form. Bilinear and quadratic forms. Matrix
analysis of differential equations. Variational principles and perturbation theory; the Courant minimax theorem, Weyl's inequalities,

Gershgorin’s theorem, perturbations of the spectrum, vector norms and related matrix norms, the condition number of a matrix.
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The main objective: To make students gain knowledge about manifolds and its types, whitney’s embedding theorem, Lie Group,
differntial forms and its application etc
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Course Code Course Title Prerequisite

Math634 Differentiable Manifolds 2 hours Math629

1. Objectives: To make students gain knowledge about manifolds and its types, whitney’s embedding theorem, Lie Group,
differential forms and its application etc
ILO:
At the end of the course the student shall be able to :
*  Define and give examples of Manifolds

* understand well the concepts smooth manifold, smooth map, and tangent space;
*  Canwork with submanifolds and know Whitney's embedding theorem;

*  Know fundamental results about vector fields, Lie brackets, and integral curves, are familiar with the Lie algebra and

exponential map of a Lie group;

*  (Cando calculations with differential forms and characterize the exterior derivative

Course Description

®  Understand the concept of integration on manifolds and apply the same

*  Will present, on a scientific level, a short thesis on a chosen topic of relevance

2. Content:

Definition and examples of manifolds, Sub manifolds, tangent and cotangent bundles, Vector fields, Differential forms, Tensors,

Integration on manifolds.
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The main objective: To prepare the students gain knowledge about advanced theoreis of differential manifolds such as Differential
Forms, De-Rham Theory of cohomology and derive structural equations, Schurz theorem and its applications etc.
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Course Code Course Title Prerequisite

Math 635

Geometry of Manifolds 2 Math 629

Course Description

1.

Differenti

Riemanni

Objectives: To prepare the students gain knowledge about advanced theoreis of differential manifolds such as Differential
Forms, De-Rham Theory of cohomology and derive structural equations, Schurz theorem and its applications etc.

ILO:

At the end of the course, the student shall :

Be familiar with all basic theories and concepts Differential Manifolds

Be able to acquire knowledge about Tensor fields

Be able to compute Tensor Products and Wedge Products

Be acquiring skill to find exterior derivatives

Be able to understand Differential forms and Integrate the same

Be Familiar with De-Rham Theory of Cohomology

Be able to apply the results of De-Rham Theorem

Be familiar with curvature forms and derive cartan’s structural equations

Be able to derive the first and second bianchi identity using exterior covariant derivative of torsion
Gain knowledge about curvature and geodesics

Be able to define Orthonormal frame

Acquire knowledge about normal coordinates of geodesics (Reimman Normal Coordinates) and their underlying concepts
Be able to reproduce and apply Schurz theorem

Able to make presentation in a given topic

Acquire skill to perform research in related topics in Differentiable Manifolds

2. Content:

able manifolds. Tensor fields and operations. Differential forms and de Rham's Theorem. Principal fiber bundles, holonomy

groups. Curvature form and structural equations. Bianchi's identity. Covariant differentiation. Geodesics. normal coordinates.

an connection. Spaces of constant curvature. Schurz Theorem.
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1. The main objective: The students gain better understanding about various concepts of contemporary complex analysis
and their applications in solving mathematical problems.
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Course Code Course Title Prerequisite

Math629 Complex Analysis 2 hours

2. Objectives: The students gain better understanding about various concepts of contemporary complex analysis and their
applications in solving mathematical problems.

ILO:

At the end of the course, the student shall be able to :
*  Understand some topics of contemporary complex analysis, in particular spaces of analytic functions, quasi-conformal
mappings, univalent functions etc.
*  Performindependent work in these topics and especially to use the methods of complex analysis in other areas of
mathematics such as harmonic analysis, differential equations etc.

*  Acquire skills to apply various techniques of contemporary complex analysis in solving mathematical problems

Course Description

*  Able to participate in scientific discussions
*  Conductresearches on high international level in contemporary and classical complex analysis and its applications.

2. Content:

Harmonic function, the general form of Cauchy's Theorem, Normal families, Conformal mapping. Analytic continuation, univalent

function theory.
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The main objective: To make the students gain thorough knowledge about Potential Theory and associated concpets such as
Harmonic and Subharmonic functions, classical Dirichlet problems and its solutions, super harmonic functions and their
applications etc.
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Course Code Course Title

Prerequisite

Math637 Potential Theory 2 hours

Course Description

1. Objectives: To make the students gain thorough knowledge about Potential Theory and associated concpets such as

Harmonic and Subharmonic functions, classical Dirichlet problems and its solutions, super harmonic functions and their
applications etc.

ILO:

At the end of the course, the student shall:

®  Understand the concept of Harmonic and subharmonic functions and their applications

®  Gain knowledge about poission integral and able to solve Classical Dirichlet problem

®  Be thorough with various definitions and axioms relating to harmonic functions
® Beable to apply the results of Reisz-decomposition theorem for positive super-harmonic functions
°

Be conversant with convergence theorem for decreasing filtered super-harmonic functions and its applications
® Beable to solve Generalized Dirichlet problem in a harmonic space
® Have an understanding on theory of flux and its use

®  Able to make presentation in a given topic

2. Content:

Harmonic and sub harmonic functionsin IRn. Poisson integral. Classical Dirichlet problem. Different sets of axioms defining harmonic
functions on a locally compact space. Super harmonic functions and potentials. Reisz-decomposition theorem for positive super
harmonic functions. Balayage. Exceptional sets (e.g. polar sets. sets of capacity Zero), a convergence theorem for decreasing filtered

super harmonic functions. Generalized Dirichlet problem in a harmonic space. Flux and its use in some super harmonic extension

theorems in a harmonic space without positive potentials.
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1.

The main objective: At the end of the course the students will be able to find numerical solution of ODE and error
estimation using various techniques.
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Course Code Course Title Credits Prerequisite

Math 6 Numerical Solution of Ordinary Differential Equation 2 hours
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Course Description

2. Obijectives: Atthe end of the course the students will be able to find numerical solution of ODE and error estimation
using various techniques.
ILO:
At the end of the course, the student shall
®  Be aware of various methods such as Taylor, Euler and Modified Euler methods to solve ODE problems
® Beable to compute bounds for local and global truncation error
®  Understand the concept of absolute and relative stability

®  Be thorough with various numerical methods such as Skob predictor-corrector methods, Milne's error estimate. Range-

Kuta Methods
® Beable to Derive classical RK methods of 2nd order, and ascertain their stability
® Beable tosolve boundary value problems
®  Be conversant with finite element method in solving mathematical problems

®  Able to apply various techniques such as shooting methods, collocation method and variational methods in finding

solution of ODEs
®  Able to make presentation to a given topic
®  Pursue research in the arena of ODE and its applications

2. Content:

Introduction: Taylor, Euler, and modified Euler methods. Linear Multistep Methods: Order, consistency, zero-stability, convergence,
Bounds for local and global truncation error, Absolute and relative stability, Skob predictor-corrector methods, Milne's error estimate.
Range-Kuta Methods: Derivation of classical RK methods of 2nd order, stability of RK methods. Boundary value problems: Finite

difference methods, shooting methods, collocation method and variational methods.
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The main objective: The students will be fully conversant with nonlinear dynamical systems and able to perform various calculations

such as periodic orbits and limit cycles, bifurcation diagrams etc.
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Course Code Course Title Prerequisite

Math 641 Nonlinear Dynamical Systems 2 Math 620

1. Objectives : The students will be fully conversant with nonlinear dynamical systems and able to perform various
calculations such as periodic orbits and limit cycles, bifurcation diagrams etc.
ILO:
On completion of the course, will give underlying mathematical ideas, but emphasize applications from many scientific fields. Also
the student should be able to
» Calculate periodic orbits and limit cycles and the stability of the dynamical systems;
« Calculate bifurcation diagrams for families of dynamic systems;
* Account for hyperbolicity, invariant, manifolds, homoclinic phenomena and structural stability;

» Analyze dynamic systems via bifurcations and application in some population dynamics.

2. Content:

Course Description

e  Existence and uniqueness proofs for solutions to ordinary differential equations.

e One-dimensional maps and difference equations: linear and nonlinear problems, graphical solutions, bifurcations, chaos.

e  First-order differential equations (one-dimensional flows): linear and nonlinear equations, graphical solutions,
bifurcations.

e Two-dimensional flows: phase plane, stability of fixed points, periodic solutions, and limit cycles. Introduction to
bifurcation theory, local and global bifurcations. Tools for studying global behavior of flows: Lyapunov functions,

Poincare-Bendixson Theorem, homoclinic phenomena, gradient of flows.

e  Three-dimensional flows: Lyapunov exponents, Poincare sections, strange attractors, chaos.
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The main objective: To prepare the students develop the skill in mathematical modelling for biological problems such as population
models, epidemic models and find analytical solutions under various constraints
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Course Code Course Title Prerequisite

Math 642 Mathematical biology 2 Math 620

1. Obijectives: To prepare the students develop the skill in mathematical modelling for biological problems such as
population models , epidemic models and find analytical solutions under various constraints
ILO:
This course introduces different modeling approaches to various biological and physiological phenomena are developed. By the end
of the course, the student will develop the following skills
» Different modeling approaches to understand and capture the essence of a wide variety of biological phenomena.
*Basic model analysis: simulation, equilibria, stability, assumptions, sensitivity analysis, validation.
» Formulate and solve mathematical models of evolution in terms of population models and Epidemic models

» Some of the analytical and computational methods used to study biological phenomena.

Course Description

2. Content:

e Modeling, discuss some models for the growth of bacteria, especially the logistic equation, Competition models and the
chemostat, steady states and stability analysis.

e Lotka-Volterra Predator prey models, steady states and linearized stability analysis.

e  Epidemic modeling, Susceptible, infected and recovered (SIR) model, SIS model,SEIR model and Vector transmitted

disease models.

e Oscillations and rhythms in biological systems, Flow in neurons, Hodgkin-Huxley model, Fitzhugh-Nagumo model.
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The main objective : To make the students understand the concept of SDEs and their applications in financial domain
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Course Code Course Title Prerequisite

Math 643 Computational Financial Mathematics 2 hours MATH 615, Math 620

1. Objectives: To make the students understand the concept of SDEs and their applications in financial domain

ILO: At the end of the course the students shall be able to:

(@) Understand the concept of SDEs and its applications
(b) Simulate Asset Pricing using Excel
. (c) Understand the concept of financial markets and associated theories
'§_ (d) Gain knowledge about hedging
g (e) Find numerical solutions of PDEs in Financial Domain
§ (f)  Make simple presentation on a given topic
5 2. Content:

Stochastic Calculus:. Stochastic Differential Equations (SDEs) - drift, diffusion, It"os Lemma, It"o Integral and It"o Isometry.
Simulating asset price SDEs in Excel.
Financial Products and Markets: Introduction to the financial markets and the products which are traded in them: Equities, indices,

foreign exchange and commodities. Options contracts and strategies for speculation and hedging.

Computational Finance: Solving the pricing PDEs numerically using Explicit Finite Difference Scheme.
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The main objective: To prepare the students apply the PDE for desiging models for Pricing Theory, Risk Analysis (Block-
Scholes Problem) etc., and finding their solutions
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Course Code Course Title Prerequisite

Math 644 Financial Applications of PDE 2 hours MATH 615

1. Obijectives: To prepare the students apply the PDE for designing models for Pricing Theory, Risk Analysis (Block-Scholes

Problem) etc., and finding their solutions

ILO: At the end of the course the students will be able to :

(@) Apply PDEs for Black-Scholes Problems

(b)  Apply the PDE techniques in pricing theory

(c) Gain knowledge in Monte Carlo Techniques of pricing
(d) Design CAPM and Fator Models

(e) Gain Knowledge about Arbitrage Pricing Theory

(f)  Understand the concept of Stochastic Interest rate models

(g) Solve Bond Pricing Equations

2. Content:

Course Description

Black-Scholes framework: Black-Scholes PDE. The PDE for pricing commodity and currency options. Discontinuous payoffs -
Binary and Digital options. The Greeks: theta, delta, gamma, vega& rho and their role in hedging. Pricing using Monte Carlo and
PDE approach.

Pricing Theory : Capital Asset Pricing Model (CAPM) -Factor models: the Ross-Huberman arbitrage pricing theory (APT) - Hedging
strategies and pricing by no-arbitrage - Fundamental Theorem of Asset Pricing.

Fixed-Income Products: Introduction to the properties and features of fixed income products; yield, duration & convexity; yield
curves & forward rates; zero coupon bonds. Stochastic interest rate models; bond pricing PDE; popular models for the spot rate

(Vasicek, CIR and Hull & White); solutions of the bond pricing equation.
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The main objective: To make the students gain awareness about Economical Applications of Mathematics using various
theorems such as Implicit function theorem, Ehtoven Sufficiency theorem, Fixed Point Theorems Game theory etc., and their
applications to Economic Problems
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Course Code Course Title Prerequisite

Math 645 Mathematical Economics 2 hours MATH 620

1. Objectives: To make the students gain awareness about Economical Applications of Mathematics using various theorems
such as Implicit function theorem, Ehtoven Sufficiency theorem, Fixed Point Theorems Game theory etc., and their
applications to Economic Problems

ILO: At the end of the course the students will be able to :

®  Understand the concepts of Ethoven Sufficiency Theorem and its applications

®  Gain knowledge about Envelop Theorem and its applications

®  Understand the impact of price change in profits and utility of customers

®  Getawareness about Equilibrium concepts and applications of Fixed Point Results to Equilibrium conditions

®  Gain knowledge about Game Theory

®  Able to apply various concepts of Game Theory for Economic models for various competitive situations

® Find applications of Non-cooperative Game Theory Models and Matrix Methods

2. Content:
I Techniques for Optimization with Equality Constraints

Modeling constrained choices. more applications of the substitution method, an overview of the Lagrangian method -

Course Description

Arrow-Enthoven Sufficiency Theorem
Il. The Implicit Function Theorem: The Implicit Function Theorem and differentiation rule, the envelop theorem. Applications: how
changing prices affect profit maximizing firms and utility maximizing consumers.
lll. General Equilibrium, a Short Overview

Mathematical Concepts: weak preference ordering, excess demand correspondence, Walras' law. Existence of a general
equilibrium, Browers fixed point theorem, Kakutani fixed point theorem
IV. Interdependent Decisions:

An Introduction to Game Theory (2) Essential Concepts and Mathematics of Games - Representing interdependent choices
with game matrices: strategy, payoff, non-cooperative games, best reply functions. Named games: prisoner's dilemma game, zero sum
games, coordination games, etc. - Economic games with strategy continua: duopoly, monopolistic competition, political competition,

rent seeking. Technical ideas and terms: Nash equilibrium, pure strategies, mixed strategies, subgame perfect equilibria. Existence of

Nash Equilibrium (Kakutani revisited) —OLS Estimator — Applications of Non-cooperative Game Theory and Matrix Methods
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The main objective: To train the students in designing algorithm, graph theory, structural induction. Lattices, Boolean
Algebra and their application to Computer Architecture
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Course Code Course Title Credits Prerequisite

Math 646 Discrete Mathematics 2 hours MATH 620

1. Obijectives: To train the students in designing algorithm, graph theory, structural induction. Lattices, Boolean Algebra and
their application to Computer Architecture

ILO: At the end of the course the students will be able to :

®  Understand the Principles of writing Algorithms

®  Gather knowledge and apply Mathematical Induction Principles to formulate algorithms

®  Understand the concept of structural induction and its applications

®  Able to solve problems using recursive relations

Apply the knowledge of graph for various types of optimal solutions

®  Gain knowledge about trees and their applications

Course Description
°

®  Understand the concept of Lattices

®  Gain knowledge of Boolean Algebra and its application to Computer Design using Logic Gates

2. Content:
Algorithms and Growth of Functions — Induction and Ordering Principles — structural induction — recurrence relations — Graph —

Euler and Hamiltonean Path — Trees, types and their Applications —Lattices — Boolean Algebra and Logic Gates
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The main objective : To prepare the student find numerical solutions of PDEs using various techniques and error estimation suing
Finite difference methods and their applciation to physical problems.
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Course Code Course Title Prerequisite

Math 647 Numerical solutions of partial differential equations 2 hours MATH 627

1. Objectives: To prepare the student find numerical solutions of PDEs using various techniques and error estimation suing
Finite difference methods and their applciation to physical problems.

ILO: At the end of the course the students will be able to :

®  Understanding a selection of PDEs describing physical phenomena

®  Give a detailed account for the principal differences, strengths and weaknesses of commonly used numerical methods for

PDE
®  Apply common numerical solution methods for various PDEs with associated boundary/ initial conditions
®  Discretize PDEs in space and time
®  Derive standard error estimates for finite element and finite difference methods

® Develop programming codes for common numerical discretization methods for PDEs

Course Description

® Presentand critically discuss solution methods and results in written reports

®  Select appropriate numerical methods based on the characteristics of a PDE problems

2. Content:
Explicit Finite difference schemes- Implicit Finite difference schemes- Initial/boundary value problems for parabolic and hyperbolic
PDEs-Boundary value problems for elliptic PDEs-Stability of numerical solutions- error estimation and control-Finite element

discretization-Finite volume discretization.
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The main objective: To prepare the student take up independent research in Mathematics on completion of the Program by
making them undertake a guided research project in any area of mathematics of their interest.
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Course Code Course Title Prerequisite

Math 695

Research Project 4 hours MATH 615

Course Description

1.

ILO:

Objectives: To prepare the student take up independent research in Mathematics on completion of the Program by making

them undertake a guided research project in any area of mathematics of their interest.

At the end of the course the student shall

®  Beable to collect information with regard to a given mathematical topic or associated area from scientific literature
®  Be able to make presentation from the gathered information
® Beable to formulate a research problem based on the acquired knowledge
®  Perform guided study under the supervision of a supervisor
®  Make seminar about the progress of work
®  Prepare areport of study
®  Make a presentation on the findings and the report and defend before a committee of scholars
2. Content:

As a partial fulfillment for the award of degree of master in science in applied mathematics students are required to complete a
research project. The student will have to make a detailed study of a topic allotted by the supervisor appointed by the department

council and submit a project report. The report will be examined by a panel of examiners appointed by the department council.
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Faculty Members

No Name of Faculty Member Degree Major
Head of the
| Dr. Fahd bin Misfer Al-Jaidi
Department
2 Professor Dr. Rene George Professor
Professor Dr. Essam Rushdi Al-
3 Zahhar Professor
Professor Dr. Muhammad Mudathir

4 Muhammad Abdo Professor

5 Professor Dr. Hossam Nabawy Professor

B Prof. Dr. / Nisar Kotakaran Subi Professor

7 Professor Dr. Mahmoud Mohamed Professor

Salim Saleh
Professor Dr. Abdel Basit Abdel
8 Hamid Mohamed Professor
q Professor Mohamed Abdel Rahman Professor
El Shorbagy
Dr. Abdullah bin Mohammed .

10 Ahmed Al-Durahim Associate Professor
il Dr. Khader Hayat Khan Associate Professor

12 Dr. Abdel-Aleem Abdo Al-Saadani | Associate Professor

13 Dr. Mahmoud Al-Morshedy Associate Professor
14 Dr. Amr Refaat Turki El-Sunbaty | Associate Professor
15 Dr. Raja Goplan Associate Professor
16 Dr. Abdel Fattah Azzam Associate Professor
17 Dr. Imad Rizq Attia Associate Professor
Dr. Fahd bin Samir Wadi Al- i
18 Shammari Associate Professor
19 Dr. Imad Al-Qadim Associate Professor

20 Dr. Murad Mustafa Shehadeh Ara R | Associate Professor

YA Dr. Hani Samih Bayoumi Associate Professor

22 Dr. Majid Khan Associate Professor

23 Dr. Mohamed Metwally Attia Associate Professor
Metwally

%% Dr. Muhammad Abdullah Al- Assistant Professor
Shahrani
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95 Dr. Mohamed Mohamed Awad | Assistant Professor
Abdel Jalil
76 Dr. Jalal Abdel Qader Al-Ashari Assistant Professor
Hamarsha
78 Dr. Muhammad Nasser Al-Shahrani | Assistant Professor
Assistant Professor Computational
Neuroscience &
79 Dr. Md. Taufig Nasseef )
Mathematical
Modelling
20 Dr. Muhammad Saud Abdul Aziz Al | Assistant Professor
Daoud
A Dr. Abdulaziz Al-Otaibi Assistant Professor
32 Dr. Tarig Muhammad Abdel Latif | Assistant Professor
23 Dr. Mahmoud Hosseini Harbi Assistant Professor

Faculty Members (Girls Section)

No Name of Faculty Member Drgree Major
| Afrah Abulqasim Basali Professor Mathematical Statistics
7 Mashael Mothebet Albaidani | Associate Professor Linear Algebra and its applications
Applied Mathematics
3 Laila Fouad Seddek Associate Professor
(Numerical Analysis)
4 Karima Mohamed Oraby Associate Professor Pure Mathematics
g Gehad Mohamed Mahfood Assistant Professor Pure Mathematics
B Ola Abdelnaby Ashour Assistant Professor Pure Mathematics
7 Shaimaa Abdou Ahmed Dawood | Assistant Professor Pure Mathematics
8 Abeer Adel Alnana Assistant Professor Applied Mathematics
g Jihan Ghazi Alahmadi Assistant Professor Applied Mathematics
0 Aeshah Abdullah Aldosari Assistant Professor Applied Mathematics
Il Sarah Rashed Aldawsari Assistant Professor Stochastic Modeling
|7 Hala Abdelmageed Mahmoud | Assistant Professor Pure Mathematics
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13 Rabab Omar Alzahrani Assistant Professor Applied Mathematics
|4 Hend Salah Shahen Assistant Professor Mathematical Statistics
15 Enas Hassan Elkordy Assistant Professor Pure Mathematics
16 Amna Mohammed Ali Lecturer Mathematics

17 Manal Abdullah Alhagbani Lecturer Mathematics

I8 Faizah Matar Alharbi Lecturer Mathematics

19 Ashwag Khalid Aljeraiwi Lecturer Mathematics
20 Shikhah Ibrahim Alothman Lecturer Statistics

2 Manasik Mahjob Mustafa Lecturer Mathematics
77 Basheer Rashid Aldosari Lecturer Mathematics
73 Nouf Katib Alawaji Lecturer Statistics

74 Noura Abdulrahman Alquwazani Lecturer Mathematics
75 Sarah Saleh Alassaf Lecturer Mathematics
7B Sabah Sidig Hasballa Sidig Lecturer Mathematics
77 Munirah Abdullah Alrumayli Lecturer Mathematics
78 Reem Sulaiman Alrashed Lecturer Statistics

79 Sharifah Ali Almaymuni Lecturer Mathematics
30 Maryam Mubarak Almadrada Lecturer Mathematics

3 Latifa Abdulatif Almulhim Teaching Assistant Mathematics
37 Fatimah Muhamad Aldrees Teaching Assistant Mathematics
33 Refah Mohammed Alwthiah Teaching Assistant Mathematics
34 Somaya Ibrahim ALshber Teaching Assistant Mathematics
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Committees in the department |

No. | Committee Name | Committee Coordinator Committee Members
Muhammad Awad Abd Muhammad Awad Abd aljalil
| Tables and Exams
aljalil Mohammed Modather Abdou
Raja Gopalan
Quality and Mahmoud Mahmoud Elmorshedy
i academic Raja Gopalan Mohammed Abd Elrahman Elshorbagy
accreditation Khizar Hayat Khan
Hafedh Mohammed Saleh Abdelli
Essam Basiouny Aboshanab
Essam Basiouny
3 Academic Advising Imed Rajab Kedim
Aboshanab
Ahmed Mansour Aljilani
Abdel Fattah Abdallah Abdel Fattah Abdallah Azzam
4 Alumni Affairs
Azzam Ferid Mahmoud Beldi
Ahmed Mansour Aljilani
g Community Service | Ahmed Mansour Aljilani Abdul Alim Abdo Elsadany
Abdulkareem Hamarsheh
Fahad Sameer Alshammari
B Field Training Fahad Sameer Alshammari Raja Gopalan
Abdullah Mohammed Alrogaib
Hossam Abdelmaksoud Nabwey
Hossam Abdelmaksoud Reny George
7 Study plans
Nabwey Muhammad Awad Abd aljalil
Imed Rajab Kedim
Abdul Alim Abdo Elsadany
8 Scientific Research | Abdul Alim Abdo Elsadany Imed Rajab Kedim
Amr Refat Torky Elsonbaty
Hossam Abdelmaksoud Nabwey
Hossam Abdelmaksoud Reny George
g Graduate Studies
Nabwey Fahad Sameer Alshammari
Abdullah bin Muhammad Aldurhim
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Laboratories,
devices, libraries an

classrooms

Mohammed Abd Elrahman
Elshorbagy

Mohammed Abd Elrahman Elshorbagy
Ahmed Mansour Aljilani
Hafedh Mohammed Saleh Abdelli

Student issues

Essam Basiouny

Aboshanab

Essam Basiouny Aboshanab
Essam Roshdy Moustafa El-Zahar
Emad Rizk Attia

Cultural student

activities

Abdulkareem Hamarsheh

Abdulkareem Hamarsheh
Mahmoud Mahmoud Elmorshedy
Fahad Mesfer Aljuaydi

Mohammed Abdulaziz Almutarrid

Sport activities

Mahmoud Nawasreh

Mahmoud Nawasreh
Firas Abdullah Ismael Alwawi

Mohammad Al-Sayed Al-Dawoody

Firas Abdullah Ismael

Firas Abdullah Ismael Alwawi

14 Media Fahad Mesfer Aljuaydi
Alwawi
Mohammed Abdulaziz Almutarrid
Mahmoud Mahmoud Elmorshedy
Mahmoud Mahmoud
15 Statistics Mohammad Al-Sayed Al-Dawoody
Elmorshedy
Jalal Abdulqadir Ahmad Alashari
Emad Rizk Attia
[B | Graduation Projects Emad Rizk Attia Ferid Mahmoud Beldi
Khizar Hayat Khan
Essam Roshdy Moustafa El-Zahar
Essam Roshdy Moustafa El-
|7 Scholarships Mohammed Modather Abdou

Zahar

Abdel Fattah Abdallah Azzam
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Contact Information

@ Department of Mathematics College of Science and Humanities Prince Sattam Bin

Abdul Aziz University - P.O Box 173, Al-Kharj 11942

mathematicsdepartment@gmail.com
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