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L. School Science

2. Department Mathematics

3. Program title (Arabic) Ciladaly M B gy g8
4. Program title (English) B. Sc. In Mathematics

5. Components of Curriculum:

The curriculum for the bachelor’s degree in Mathematics consists of ( 132 ) credit hours

distributed as follows
Number Type of requirement credit hours
First University Requirements 27
Second Faculty Requirements N 21
Third Specialization Obligatory 66
L Requirements
Fourth Specialization Elective 1
. 8
B Requirements
Total 132
6. Numbering System:
A- Department number
Number Department
e Mathematics
Gt ) ¥V ST 2 Physics
21 AUG 2019 3 Chemistry
4 Biological Sciences
Jh'\é!s-k&n ﬁw“ AST‘T%»".“;;};;:;L 5 Geolog'y
6 Clinical Sciences

QF-AQAC-02.03.1.2
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B- Course number

I

Domain | Domain title Domain Domain title
| _number number
0 Calculus and General 5 Foundation of mathematics
Mathematics
1 Analysis 6 Geometry and Topology
2 Differential Equations 7 Applied mathematics and actuarial
science
3 Statistics and Probability 8 Teaching mathematics and History
of Mathematics -
4 Algebra 9 Seminar and Research
C- Course number consists of 7 digits
School Department Level Serial number
0 30 1 2 4 1
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First: University Requirements:

»{ Q‘i"*‘dz”o%' 1“2*-«*4' Al d.}.wj

Study Plan- Bachelors

Preparation Program Requirements
(0 - 15 Credit Hours)
No. Course Title C(§xorse g;id:: Prerequisites Notes
1 Basics of Arabic 3201099 3 Pass/Fail '
5 | Arabic Languages -
Skills 3201100 3 3201099 Pass/Fail
| W) 3 | Basics of English 3202099 3 _ Pass/Fail
4 English Language
Skills 3202100 3 3202099 Pass/Fail
3 | Basics of Computing | 1932099 | 3 Pass/Fail
Compulsory Requirements
(18 Credit Hours)
No. Course Title Course Credit Hours || Prerequisites § Notes
No
; 1 | Military Science 2200100 3
2 | National Culture 3400100 3
3202099
§. | 3 |Learning & Research Skills 3400101 3 3201099
' _ 1932099
i} 4 | Communication Skills 3400102 3 3400101
5 Introduction to Philosophy and Critical
Thinking 3400103 3 3400101
6 | Human Civilization 3400104 3
(Zero credit;
. one-hour
i e, weekly
; ; ngpum'Eiﬁibﬂ_ 3400105 meeting)
. ad l
N i
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Electives

(9 Credit Hours)

(3 Credit hours From Each Group)

I

?
i 21 AUG 2 ;’
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Study Plan- Bachelors

(First Group)

No. Course Title C(l)\;:::se Credit Hours Prerequisites ot
1| Great Books 3400107 3
2 Islam and Current Issues 0400101 3
3 | Arab-Yslamic Civilization 2300101 3
- 4 | Jordan: History and Civilization | 2300102 3
5 | Jerusalem 3400108 3

J Electives
p Second Group)

No. Course Title C;;Ll:se Credit Hours Prerequisites ot
U | {egal Culture 1000102 3
2 Environmental Culture 0300102 3
;3‘ Physical Fitness Culture 1100100 3
‘4 | Islamic Cultare 0409193 3
5| Health Culture 0720100 3

Electives
(Third Group)

g 0. Course Title C(I:lol:se Crodit Hours Prerequisites oo
, 1 | Entreprencurship & Creativity 3400109 3
: 2 Foreign Language 2200103 3
‘ 3 Electronic Commerce B 1600100 ~ 3
4 | Social Media 1900101 3
' Appreciation of Arts 2000100 3
o Spegial Sthject o111 3400106 3

|
3
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! Second: all students must do exams in Arabic, English and computer skills, students who fail in these

exams should study and pass (099) course additional to curriculum.

Third: School courses: distributed as follows:

A. Obligatory school courses: (21 ) credit hours

——— e -

B. Elective school courses: (0 ) credit hours

A. Obligatory school courses: ( 21 ) credit hours:

Contact Hours

Course . . Credit | Pre-
Number Course Title Theoretical fractlca Hours | requisite

0300010 | Ethics and Skills of University Life
| 0301101 | Calculus I

0301131 | Principles of Statistics

. 0302101 | General Physics I

| 0303101 | General Chemistry 1

I 0304101 | General Biology I

0305101 | General Geology I

1931102 | Computer _ Skills for Scientific 1901098,
Faculties - 1902099

W W W W Wi Wl w o
Wl W W] W Wl Wl w o

B. Elective school courses: ( 0 ) credit hours:

% Fourth: Specialty courses: (84 ) credit hours distributed as follows:
B. Obligatory specialty courses: ( 66 ) credit hours

C.Elective specialty courses: (18 ) credit hours

YAt gy S
Y.‘m ot i
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A. Obligatory specialty courses: (66 ) credit hours:

i | Contact Hours )
} é gﬁ:ls;r Course Title Theoretical | Practical Iclzi(i-l: f:;;isite
;
| 10301102 | Calculus I 3 3| 0301101
~ 10301201 | Calculus III 3 3 | 0301102
; . 0301211 | Principles of Mathematics 3 3 | 0301102
! 0331212 | Real Analysis 3 3 0301211
| 0301221 | Ordinary Differential Equations I 3 3 0301102
~ § [030124T | Tinear Algebral 3 3| 0301101
0331261 ; Modern Euclidean Geometry 3 3 0301211
| 0301273 | Mathematics Lab 2 2 0301201
0331301 | Advanced Calculus 3 3| 0301201
0301311 | Mathematical Analysis 1 3 3 0331212
' 0331321 | Partial Differential Equations I 3 3 0301221
0341332 | Statistical Techniques 3 3 | 0301131
0301333 | Probability Theory 3 3 0301201
+ 0331341 | Modern Algebral 3 3 0301211
: | 0301342 | Number Theory 3 3 0301211
', 0301361 | General Topology I 3 3 0331212
\ 0301411 | Mathematical Analysis Il 3 3 0301311
kﬁ’ 0331412 | Complex Analysis . 3 3 0331212
0331431 | Mathematical Statistics 3 3 | 0301333
0301441 | Linear Algebra II 3 3 0301241
0331442 | Modern Algebra I 3 3 0331341
| 0301472 | Numerical Methods 3 3 0331321
0301498 | Graduate Project 1 I | 0301273
— - stud_*}-ling
21 AUG 2019
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B. Elective specialty courses: (18) credit hours:

t

e Y

': Contact Hours
Course Course Title - ) Credit | Pre- )
Number | Theoretical | Practical | Hours | requisite
| 0301274 | Mathematics for Finance 3 3 0301102
0331334 | Stochastic Processes 3 3 0301333
! 034.1_3_36 Design and Analysis of Experiments 3 3 0301333
‘ 030i338 Applied Probability 3 * 3 03013-33
! 0301371 | Mathematical Programming 3 3 0301241
0301376 | Risk Theory 3 3 | 0301333
y 0301381 ' Teaching Mathematics 3 3 0331301
i 0331413 | Basics in Functional Analysis 3 3 0331212
0331421 | Ordinary Differential Equations II 3 3 0301221
0331422 | Partial Differential Equations II 3 3 0301221
0301424 ° Special Functions 3 3 0331321
| [ 0331432 | Time Series 3 3 | 0301333
i (0331443 | Combinatorial Analysis 3 3 | 0301241
! 0301445 | Graph Theory 3 3 0301241
| 0301446 | Cryptography Theory ) 3 3. 0301342
0301451 | Foundations of Mathematics 3 3 0331212
0331461 | Non- Euclidean Geometry 3 3 0331261
° 0331462 | General Topology IT 3 3 0301361
| [0301471 | Methods of Applied Mathematics 3 3 0331412
' 0301481 | History of Mathematics 3 3 0331301
' 0302331 | Electricity and Magnetism 3 3 0331321
: i 03302r282
X l o
|

T e e
[T g,

Fifth: Courses offered by other faculties and departments: None ;i - .~ v e
;], Rt P Eiue:z,ai_,?q,” I i
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QF-AQAC-02.03.1.2 S
Study Plan- Bachelors




¢ AoicH jLpn
j g2l (lloosy

Sixth: Advisory Study Plan

(First) Year
(First ) Semester (Second ) Semester
Course _ Credit | Course Credit,
Course Title Course Title
Number Hours Number Hours
0301101 | Calculus I 3 0301102 | Calculus IT 3
0301131 | Principles of Statistics 3 0301241 | Linear Algebra I 3
College Requirement 3 College Requirement 3
T College Requirement 3 College Requirement 3
University Requirement 3 University Requirement 3
Total B 15 Total 15
(Second) Year
( First ) Semester " (Second ) Semester
. Course ‘ Credit Course Credit
Course Title Course Title
Number  Hours Number Hours
0301201 | Calculus IT¥ 3 0331261 | Modern Euclidean Geometry 3
0301211 | Principles of 3 0301273  Mathematics Lab 2
Mathematics _
0301221 Ordinary Differential 3 0331212 | Real Analysis 3
Equations 1
College Requirement 3 Elective Specialization 3
Requirement
University Requirement 3 University Requirement 3
University Requirement 3 University Requirement 3
Total 18 Total 17

QF-AQAC-02.03.1.2
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(Third) Year
(First ) Semester | (Second ) Semester
Course Credit | Course Credit
Course Title Course Title
Number Hours Number Hours
0331301 | Advanced Calculus 3 1770301361 | General Topology I 3
0301311 | Mathematical Analysis I 3 0341332 | Statistical Techniques 3
0331321 | Partial Differential 3 0301342 | Number Theory 3
N Equations 1 i
0301333 | Probability Theory 3 0331341 ! Modern Algebra I 3
Elective Specialization 3 Elective Specialization 3
Requirement Requirement
University Requirement 3 University Requirement 3
Total 18 Total 18
(Fourth) Year
(First ) Semester (Second ) Semester
Course Credit | Course Credit
+ Course Title Course Title
Number Hours Number Hours
0331412 | Complex Analysis 3 0301411 | Mathematical Analysis Il 3
0331431 | Mathematical Statistics 3 0301441 | Linear Algebra Il 3
0331442 | Modern Algebra I1 3 0301472 | Numerical Analysis 3
Elective Specialization 3 0301498 Graduate Project 1
Requirement
Elective Specialization 3
L L Requirement
Elective Specialization 3 i University Requirement 3
Requirement :
Total 15 Total 16

QF-AQAC-02.03.1.2
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Course Description BSc Mathematics

Pre-Calculus (3 Credit Hours)
Prerequisite: (None)

Algebraic expressions; factorization; exponents; logarithms; Cartesian coordinates;
straight lines; parabolas; equations: linear, linear and quadratic, exponential,
logarithmic; inequalities; functions; sequences; Binomial theorem.

Calculusl (3 Credit Hours)
Prerequisite: (None)

Functions: domain, operations on functions, graphs of functions; trigonometric
functions; limits: meaning of a limit, computational techniques, limits at infinity,
infinite limits;continuity; limits and continuity of trigonometric functions; the
derivative: techniques of differentiation, derivatives of trigonometric functions; the
chain rule; implicit differentiation; differentials; Roll’s Theorem; the mean value
theorem; L’Hopital’s rule; increasing and decreasing functions; concavity;
maximum and minimum values of a function; graphs of functions including rational
functions; antiderivatives; the indefinite integral; the definite integral; the
fundamental theorem of calculus ;transcendental functions: inverse functions,
logarithmic and exponential functions; derivatives and integrals; limits (the
indeterminate forms); hyperbolic functions; inverse trigonometric functions.

CalculusII (3 Credit Hours)
Prerequisite: ( 0301101)

Techniques of integration; application of definite integral: volumes, length of a
plane curve, area of a surface of revolution polar coordinates, graphs in polar
coordinates, area in polar coordinates; infinite series: sequences, infinite series,
convergence tests, absolute convergence, conditional convergence; alternating
series; power series: Taylor and Maclurine series, differentiation and integration of
power series, representing functions using power series.

Mathematics for Business Administration
and Social Sciences
Prerequisite: (None)

(3 Credit Hours)

Linear functions: Graphs, solving system of linear functions. Economic applications.
Non-linear functions: Quadric, exponential and logarithmic, economic applications.
Differentiation: Rules for differentiation, derivatives of exponential and logarithmic
functions, optimization, economic applications. Partial derivatives: several variable
functions, optimization, Lagrange multipliers. Integration: definite and indefinite.

Yoo
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" 0301131

0301201

0301202

0301211

0101212

Principles of Statistics
Prerequisite: (None)

(3 Credit Hours)

Describing statistical data by tables, graphs and numerical measures, Chebychev’s
inequality and the empirical rule, counting methods, combinations, permutations,
elements of probability and random variables, the binomial, the Poisson, and the
normal distributions, sampling distributions, elements of testing hypotheses,
statistical inference about one and two populations parameters.

CalculusIII
Prerequisite: (0301102)

Three dimensional space rectangular coordinates in 3-space; vectors: dot product, ,
cross product, parametric equations of lines. planes in 3-spaces; vector -valued
functions: calculus of vector valued functions, arc length, curvature, functions of
two or more variable: domain, limits, and continuity; partial derivatives;
differentiability; total differentials; the chain rule; the gradient; directional
derivatives; tangent planes; normal lines; maxima and minima of functions of
two variables; Lagrange multipliers; multiple integrals:double integral, double
integrals in polar coordinates; triple integrals; triple integrals in cylindrical and
spherical coordinates.

(3 Credit Hours)

Engineering Mathematicsl (3 Credit Hours)

Prerequisite: (0301201)

Ordinary differential equations, linear differential equations of second and higher
order, systems of differential equations, series solutions of differential equations,
orthogonal functions, Laplace transforms, linear systems of equations, matrices
and determinants:

Principles of Mathematics
Prerequisite: (0301102)

Logic: axioms and theorems, negations, quantifiers. Algebra of sets: union,
intersection, symmetric difference, difference, complement. Functions: domain and
range, different classes of functions including 1-1 and onto, graph of a function.
Relations on sets: equivalence relations and equivalence classes, partial order
relation, total order relation. Cardinality of sets: finite sets, countable sets,
uncountable sets. :

(3 Credit Hours)

Real Analysis (3 Credit Hours)

Prerequisite: (0301211)

The completeness property of the set of real numbers. Applications of the
supremum property. Sequence of real numbers: convergent sequences,

monotone and bounded sequences. Cauchy sequences. Bolzano--Weierstrass
Theorem, Limits of real valued functions. Continuous functions on R.
Boundedness of continuous functions and the extreme value theorem. Uniformly

sontinuous..functions. Differentiation: Rolle’s Theorem, Mean value theorem.

A3
o

-‘Qn:lu} o } ]

o

12 Javlgr fih
21 AUG 2019

3 bl "4.,4".,“4‘; bl '&-b_éu'i

ek giouciur: | ST . .
eorgm with remainder. L' Hospital's rule.

———




*

i
0301221 Ordinary Differential Equationsl (3 Credit Hours)
Prerequisite: (030102)

Solutions of differential equations (first order, second order, and higher orders)

method.

]
!

i . with applications to mechanics and physics, series solutions, Laplace transform
1

0301241 Linear Algebra I (3 Credit Hours)
Prerequisite: (0301101)

Systems of linear equations; matrices and matrix operations; Gaussian elimination;
elementary matrices and a method for finding A~'; determinants, General vector
spaces; subspaces; basis; dimension; row space; column space; null space of a
matrix; rank and nullity; inner product spaces; eigenvalues and diagonalization;
linear transformations.

L %%

-

0331261 Modern Euclidean Geometry (3 Credit Hours)
’ Prerequisite: (0301211)

Axiomatic systems: consistency, independence and completeness, finite projective
geometry, paradoxes of Euclidean geometry, the postulates of connection, the
measurement of distance, ruler postulate, order relations, plane-separation
postulate, space-separation theorem, Pasch theorem, further properties of angles,
triangles, congruence postulate, parallel postulate, similarity, Pythagorean
theorem, theorems of Ceva and Menelous, Erdds theorem, circles, central and
inscribed angles, cyclic quadrilaterals, Simson's line, nine point circle, lines and
i planes in space.

l 0301274 Matixematics for Finance (3 Credit Hours)
' Prerequisite: (0301102)

Mathematical and Statistical techniques in compound interest, discounted cash
flow, valuation of cash flows of insurance contracts, analysis and valuation of

V annuities, bonds, loans and other securities. Yield curves and immunization.

Stochastic interest rate models. Actuarial applications.

0301273 Mathematics Lab : (2 Credit Hours)
Prerequisite: (0301201)

A mathematical software is used in a computer lab to illustrate selected
mathematical concepts, explore some mathematical facts, build algorithms for
problem solving cases, do numerical and analytical computations, do simulation
studies and plot graphs. The selected topics can cover a range of mathematical
topics from basic algebra and trigonometry, calculus, probability and statistics. The
l{?’“‘%@u@&sﬂwph training on using the package and ends with writing computer

[ R 37 HE%%IE,%’&FO ﬁ e some specific mathematical problems.
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0331301

0331302

0301311

0331321

0341332

Advanced Calculus (3 Credit Hours)
Prerequisite: (0301201)

Vector differential calculus: gradient, divergence, curl, curvilinear coordinates;
vector integral calculus: line integral, surface integral volume integral, Green’s
theorem, Stoke’s theorem, divergence theorem; implicit and inverse function
theorems; Leibnitz theorem; calculus of variations (functionals of one variable).

Engineering Mathematics II (3 Credit Hours)
Prerequisite (0301202)

Vector differential calculus, line and surface integrals, integral theorems, Fourier
series, Fourier integrals, Fourier transforms, partial differential equations.

Mathematical Analysis I (3 Credit Hours)
Prerequisite: (0331212)

Functions of bounded variation. Riemann integral: the definition, basic properties
and some theorems on Riemann integrable functions.The Riemann-
Stieltjesintegral: the definition, basic properties of R-S integral, and some
theorems related to R-S integral. Linear transformations on R® and their matrix
representation(fast revision). Functions from R® to R™ (basic setup and examples).
The derivative of vector valued functions of several variables. Directional
derivatives. Partial derivatives. Matrix representation of the derivative. Important
theorems related to the differentiability in R».

Partial Differential Equations I (3 Credit Hours)
Prerequisite: (0301221)

Classification; some physical models (heat, wave, Laplace equations);
separation of variables; Sturm-Liouville BVP; Fourier series, integrals and
transforms; Homogeneous and nonhomogeneous problems, Infinite domain
problems, BVP involving rectangular and circular regions; BVP involving
cylindrical and spherical regions.

Statistical Techniques (3 Credit Hours)
Prerequisite: (0301131)

Simple and multiple regression, correlation coefficient, the analysis of variance of
one and two-factor experiments, Chi square test for homogeneity, independences,
and goodness of fit, non-parametric statistics: the sign test, Wilcoxon rank sum
test, Wilcoxon signed rank test, and Mann-Whiteny test, Spearman correlation
coefficient,
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0301333

;‘ ' 0331334

| &

0341336

0301338

0331341

0301342

Probability Theory (3 Credit Hours)
Prerequisite: (0301201)

Distributions of random variables, conditional probability and stochastic
independence, some special distributions (discrete and continuous distributions),
univariate, bivariate and multivariate distributions, distributions of functions of
random variables (distribution function method, moment generating function
method, and the Jacobian transformation method), limiting distributions.

Stochastic Processes (3 Credit Hours)
Prerequisite: (0301333)

Markov chains, transition probability, classification of states, branching and
queueing chains, stationary distributions of Markov chain, Markov pure jump
processes, second order processes, mean and covariance functions, Gaussian
process and Wiener process.

Design and Analysis of Experiments (3 Credit Hours)
Prerequisite: (0301333)

Randomization, blocking and replication, one way completely randomized design
for fixed/random effects experiments, analysis of variance, comparison of multiple
treatment means and the generalized type 1 error rate, orthogonal contrasts, simple
linear regression and the analysis of covariance, hierarchical (nested) designs.
randomized complete and incomplete block designs, latin square and cross.

Applied Probability (3 Credit Hours)
Prerequisite: (0301333)

Revision of probability distributions and statistical inference, queueing
theory(Poisson process, birth-death processes), reliability theory(life distributions,
composite systems, repairable systems), quality control and acceptance sampling,
information theory and coding.

Modern Algebra I (3 Credit Hours)
Prerequisite: (0301211)

Groups and subgroups; cyclic groups; permutation groups; isomophisms of
groups; direct product of groups; cosets, and Lagrange theorem; normal subgroups
and factor groups; homomorphisms of groups; the first isomorphism theorems

Number Theory (3 Credit Hours)
Prerequisite: (0301211)

Division algorithm; divisibility; greatest common divisor and least common
multiple; Diophentine equations; prime numbers and their distribution;
fundamental theorem of arithmetic; congruence; linear congruence equations;
Chinese remainder theorem; tests of divisibility. Fermat little theorem; Wilson's

o
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. 0301361

0301371

1
1l

u 0301376

0301381

0301411

General Topologyl (3 Credit Hours)
Prerequisite: (0331212)

Topological spaces; open sets; boundary; interior; accumulation points; topologies
induced by functions; subspace topology; bases and subbases; finite products;
continuous functions; open and closed functions homeomorphisms; separation
axioms; countability axioms; metric spaces, connectedness and compactness.

Mathematical Programming (3 Credit Hours)
Prerequisite: (0301241)

Formulation of linear problems; the simplex method; the geometry of the simplex
method; duality in linear programming; the dual simplex method; sensitivity
analysis; introduction to graphs; network flows.

Risk Theory (3 Credit Hours)
Prerequisite: (0301333)

Severity of risks (losses), aggregate claims, convolutions and mixtures models for
loss severity, effect of policy modifications, tail behavior, compound Poisson
models, ruin probability, Brownian motion for risk process,policy limits, policy
deductibles, combined policy limit, various premium principle.

Teaching Mathematics (3 Credit Hours)
Prerequisite: (0331301)

Nature of mathematics; mathematics curriculum; learning mathematics; teaching
strategies; teaching mathematical concepts; principles and generalizations;
algorithms and skills; teaching problem solving; proofs; planning for effective
teaching evaluation.

Mathematical Analysisll (3 Credit Hours)
Prerequisite: (0301311)

Liminf and limsup of sequences of real numbers. Series of real numbers: the
algebraicproperties and convergence. Review of tests of convergence. Advanced
tests of convergence. Infinite product and its relation to infinite series. Sequences
of functions. Uniform convergence. Uniform convergence and integrabilty on
[a,b]. Series of functions: definition and basic properties. Pointwise and uniform
convergence of series of functions. Weierstrass M-test. Uniformly convergent
series of continuous functions. The space C[a,b]: definition, metric and algebraic
properties. The Weierstrass approximation theorem. Improper integral.

t &Lv:a-‘ ﬁ)'}m]‘sﬁau:&‘:-@fwﬂ
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0331412 Complex Analysis (3 Credit Hours)
Prerequisite: (0331212)

Complex numbers and the complex plane.Functions of complex variable. Analytic
functions. Harmonic functions. Elementary functions (exponential, logarithmic,
trigonometric, ...etc). Contours and contour integration. Important theorems on
integration like the Cauchy-Goursat theorem on Simply and multiply connected
regions, the Cauchy integral formula,Morera'sTheorem,...etc. Sequences and
series of complex numbers. Taylor series andLaurent series. Residues and Residue
theorem. Improper integrals of the form f:’ f(z)dz.

0301413 Basics in Functional Analysis (3 Credit Hours)
Prerequisite: (0301212)

Norms on vector spaces. Examples of norms. Relation between norm and metric

on vector spaces. Equivalent norms. Sequences in Normed spaces. Convergence of
V sequences in Normed spaces (strong convergence). Complete Normed spaces.
Examples of complete Normed spaces. Finite dimensional Normed spaces.
Compactness of the unit ball in Normed spaces. Linear operators on Normed
spaces. Continuous linear operators. Bounded linear operators. Norms on Bounded
linear operators.

¢ 0331421 Ordinary Differential EquationsII (3 Credit Hours)
| Prerequisite: (0301221)

| Linear ordinary differential equations; Homogeneous ad non-homogeneous linear
systems with constant coefficients; non-linear differential equations and stability.

0331422 Partial Differential Equations II (3 Credit Hours)
i Prerequisite: (0301221)

First order differential equation in two independent variables; semilinear and
quasilinear equations; first order non-linear equations; second order linear
i equations; canonical forms; Green’s function method; transforms method.

Prerequlslte (0301221)

Series solutions of differential equations. Gamma and Beta functions, Legeﬁdre
polynomials and functions, Bessel functions, Hermite and Laguerre polynomials,
Chebyshev polynomials, Hyper geometric functions. Other special functions.

g 0301424 Special Functions (3 Credit Hours)
I .

0331431 Mathematical Statistics (3 Credit Hours)
Prerequisite: (0301333)

Method of estimation including non-Bayesian andBayes estimation, confidence

intervals, pivotal statistics, sufficient statistics and its properties, complete

B statistics exponential family, Fisher information and the Rao-Cramer inequality, |
f" ]" "‘““-—-Mw

i ""”"“mostmerﬁjl (MP) test, uniformly MP test, likelihood ratio tests, sequential test.
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0331432

0301441

0331442

0331443

0301445

R e
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Time Series . (3 Credit Hours)
Prerequisite: (0301333)

Descriptive techniques, types of variations: trend, cycle and seasonal fluctuations,
autocorrelation, probability models for time series, stationary processes;
autocorrelation function, estimation in time domain, fitting an autoregressive
process, fitting a moving average process, forecasting, box and Jenkin's methods,
stationary processes in the frequency domain, spectral analysis.

Linear Algebra I1 . (3 Credit Hours)
Prerequisite: (0301241)

Vector spaces; subspaces; linear independence and bases; linear transformations;
eigenvalues, eigenvectors and determinants of linear transformations; matrix
representation; change of basis and similarity; invariant subspaces; canonical
forms of linear transformations; diagonal form; triangular form; nilpotent
transformations; Jordan form; companion matrices; commutators; the trace
functional and Jacobson’s lemma; normal transformations and the spectral
theorem.

Modern Algebrall (3 Credit Hours)
Prerequisite: (0331341)

Rings, subrings, integral domains, factor rings and ideals. Ring homomorphisms;
polynomial rings; factorization of polynomials; reducibility and irreducibility
tests; divisibility in integral domains; principal ideal domains and unique
factorization domains. Euclidean domains.

Combinatorial Analysis (3 Credit Hours)
Prerequisite: (0301241)

Principles of enumeration; finite difference calculus; generating function;
principles of inclusion and exclusion; introduction to the theory of graphs; circuits
and graph coloring; trees, Eulerian and Hamiltonian Graphs.

Graph Theory (3 Credit Hours)
Prerequisite: (0301241)

Definition of graphs multigraphs and digraphs. Examples on graphs multigraphs
and digraphs. Important type of graphs such as: Complete Graphs, Null Graphs,
Paths, Cycles, Wheels, Bipartite Graphs, Complete Bipartite Graphs, Hypercubes
and Trees. Operations on graphs such as: Complement of a graph, Union of two
graphs, Join of two graphs, Cartesian product of two graphs. Subgraphs and
Induced Subgraphs. Isomorphisms, Adjacency and Incidence Matrices. Connected
Graphs, Eulerian Graphs, and Hamiltonian Graphs. Planar Graph and Crossing
number. Domination number, Clique number, Chromatic number, and
Independence number. Matchings and Hall’s marriage theorem. Applications such

Fnied 3 5

as. Network-FlowjProblem, Four Color Problem, Traveling Salesman Problem,
and ff\‘/ﬁ'ﬁ‘i'tﬁﬂrﬁ’Con;;'ector Problem. (If time permit)
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0301446

0301451

0331461

0331462

0301471

0301472
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Cryptography Theory
Prerequisite: (0301342)

Classical Cryptosystems such as: Shift ciphers, Affine ciphers, The Vigen'ere
cipher, Substitution ciphers, The Playfair cipher, ADFGX cipher, and Block
ciphers. One time pad, Pseudo-Random Bit Generation, and Linear feedback shift
register. World War II ciphers such as: Enigma and Lorenz. Public key
cryptosystems, The RSA, Primality testing and attack on RSA, The AlGamal
Public key cryptosystem. Symmetric block cipher systems such as: DES and
Rijndael. Digital Signatures such as: RSA signatures, The AlGamal signature
scheme, and Hash functions. Elliptic curves and elliptic curves cryptosystems. (If
time permit)

(3 Credit Hours)

Foundations of Mathematics
Prerequisite: (0301211)

Introduction and paradoxes; axioms of set theory; equivalence relations and
functions; partially ordered classes; lattices; well-ordered classes; the axiom of
choice and related principles; Dedekind cuts; cardinals and ordinals.

(3 Credit Hours)

Non- Euclidean Geometry (3 Credit Hours)

Prerequisite: (0331261)

Study of the parallel postulate and some of its equivalent statements. Hyperbolic
geometry and some related theorems. Elliptic geometry and some related
theorems. Spherical geometry.
General TopologyIl (3 Credit Hours)
Prerequisite: (0331361)

Separation axioms Tz, T3, T4 and some examples and theorems related to them.
Compact spaces and some related theorems, Connected spaces and some related
theorems. Metric spaces and some related examples and theorems. Sequences and
their convergence in topological spaces.

Methods of Applied Mathematics
Prerequisite: (0331412)

Integral equations; integral transforms; asymptotic techniques: algebraic equations
and integrals; complex analytic methods: conformal mapping and harmonic
analysis.

(3 Credit Hours)

Numerical Methods (3 Credit Hours)

Prerequisite: (0331302)

;_“Mumﬁrj&al analysis; numerical methods in linear algebra; numerical methods for

Bt gongap%gyp gp’a\_p?.t;tlard_%fferentxal equations.
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| 0301481  History of Mathematics (3 Credit Hours)
Prerequisite: (0331301)

Evolution of some mathematical concepts, facts and algorithms in arithmetic,
algebra, trigonometry, Euclidean geometry, analytic geometry and calculus
through early civilizations, Egyptians, Babylonians, Greeks, Indians, Chinese,
Muslims and Europeans, evolution of solutions of some conjectures and open
problems.

0301498 Graduate Project (1 Credit Hours)
Prerequisite: (0301273)

Graduation project in Mathematics. A comprehensive project in which the student
applies the knowledge and skills accumulated from different courses in some area
of mathematics. These areas include but not limited to: linear algebra, differential
equation, mathematical modelling, optimization and operations research, graph
theory, numerical methods, computational mathematics, financial mathematics,
actuarial science and statistics.
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