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Course Description

Course Numbers: Math 101 Course Name: Calculus (1)
Credit Hours (lecture + exercises) : 4(3+)) Level : First
Prerequisite : -----

Contents: Real numbers and real line — Inequality- Functions — The graph of a function — even and
odd functions — composite of functions — Review of Trigonometric functions — inverse functions —
Limits— Properties of Limits — Techniques for Evaluating Limits — Infinites Limits- Continuity—
Properties of continuity- The Derivative of a function — Differentiability and continuity — Chain rule

— Derivatives of Trigonometric functions — Logarithmic and exponential functions and their
derivatives — Hyperbolic functions- Inverse trigonometric functions and their derivatives- Extrema

on an interval — Rolle's theorem and the mean value theorem — Increasing and Decreasing functions
and the first derivative test — concavity and second derivative test —Optimization and graphs plotting—
related rates- Conic sections.
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(1)Swokowski, Olinick, and Pence: Calculus, SIXTH EDITION. John Wiely & Sons, New York.
(2) H. Anton : Calculus with Analytical Geometry , 5™ ed ,John Wiely & Sons , New York , 1995.
(3) R. E. Larson and R. P. Hostetler: Calculus with Analytic Geometry, 5™ Ed, D. C. health and
company, 1994.
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Course Description

Course Numbers: STAT 101 Course Name: Introduction in Statistics and Probability
Credit Hours (lecture + exercises) : 3(2+1) Level : Second

Contents: Introduction and overview of statistics and the definition of some statistical concepts -
Organization and presentation of statistical data - Measures of central tendency (Mean, Median,
Mode, ...) of the simple data and the frequency distribution - Measures of dispersion (The Range —
The Mean Deviation — The Variance and the standard deviation - Coefficient of variation of the
simple data and the frequency distribution — Sets and the operations on sets - Sample space and

Events - Counting Techniques (Fundamental basics, Addition Rule — Multiplication Rule-
Permutation and Combinations) — Definition of the probability and its applications - Conditional
probability - Independence of events and Bayes theorem and its applications — Definition of the
random variable- The probability function (The probability Distribution)- The Expectation and the

variance of the random variable (Discrete and Continuous) — Discrete probability Distributions

(Bernoulli, Binomial and Poisson) — Continuous probability distribution (Normal distribution and its
application).

Ll y asla Y1 SULIL s SVl 2y 2akad) Lol bl e ol 3 b e Gl Ol -y 1Al ol 2

(EL e ale sl lad]) SIS o 3 lax Y1 Gkl Gty Al Y1 el plisisad e 518l

AL NSl g S IV e 1) ol LT

DA I Bl B Lo U U1 (3 e U i Bt ol s Aol se e 5,030 03,

Aflam ) 3 kally el plissnaly sedar IS e sl Ll LST

e A Al (S

(1) Perm S. Mann : Introductory Statistics , John wiley and sons, Inc., 2001

(2) Harry Frank, Steven C. Althoen : Statistics concepts and Applications. Cambridge University
Press, 1994.
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Course Description

Course Numbers: MATH 231 Course Name: Basics of Mathematics
Credit Hours (lecture + exercises): 3(2+1) Level: third

Prerequisite. MATH 101

Contents
Introduction to Mathematical Logic- Methods of proofs-Mathematical Induction- Set theory-The
product of a sets- Binary operations- Equivalence Relations - Equivalence Classes and Partitions —
Mappings -The images and inverse images of a sets under mappings -Equivalence Sets- Countable
and finite sets. Binary operations- morphisms- Definition and examples of groups- definition and
examples of rings and fields-Polynomials-Partial fractions.
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(1) R. A. Dean : Classical Abstract Algebra , Harper and Row. Inc., 1990 .

(2) M. Madan : Set Theory, Mass-Wesley , 1970 .

(3) D. Saracino : Abstract Algebra, A first Course, Addison Wesley , 1980 .
2V EYY b g 2SS ¢ Ll Ole sl & 1 g ) Ol e U ()
2 Y s Sl el A g ¢ Gl SLBL N el 10l Oy ee (0)

k) e L el oLkl ) e Ol ()

¥



ol and o slad) S el el

g_w\ﬁ)ju J.a,ajcbj_é

(V) LSy folidl Gl o Al SR Y tegey Al 3,
el s sl CEAD IR C S PE R TSy S W PRV TN ERN |
ub—i)\'\ uUG-Z—U

oy Sl Ll Gl s LS Gl Bl sl sllas) 3l Bl

Syl f ezt St bl L) ahadl JlasY)

EE SN I x> 0. x> 0.

DA ol o

g U Lol = sasl e [l — LalSly Loladh Gl (3 Gl 3 ol — LS (3 o sl dadl) 3 i — asl oty 50| LS iy 0
— i) Oy sl — e ety oSl = gl S i b S G b — Sl a8 s 2 1 )l ISy izt awllY)
) Gl L aliall oS = Jl o 5066 = 2T Sl s — 3 S 1l oVl — 2540 5SS —e A Jls g b
—i il olodl v R SUMS Y- ol s 2 b plsunl o) Lol il 3 J b Ol — 2515 5l sl Y1 p g
SAged)) Ui el oLl

Course Description
Course Numbers: MATH 202 Course Name: Calculus (2)
Credit Hours (lecture + exercises): ¢(3+1) Level: Third

Prerequisite. MATH 101

Contents :Definite integral and its properties — mean value theorem of integral — the fundamental
theorem of calculus-Indefinite integral — standard integrals.-Derivatives&integralsof hyperpolic and
inverse hyperpolic functions- Integration methods: integration by substitution — integration by parts-
integration by partial fractions — Other substitutions- L'Hospitals Rule - evaluation of area and
volume of revolution- arc length- Numerical integration(Trapiziodal rule)-Polar coordinates-Polar
curves graphs-Areas using polar coordinates.
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(1)Swokowski, Olinick, and Pence: Calculus, SIXTH EDITION. John Wiely & Sons, New York
(2) R.E. Larsen and R.P. Hostetler: Calculus with Analytic Geometry, 5™ edition, D.C. health and

company, 1994.
(3) H. Anton: Calculus with analytical Geometry, 4™ edition, John Wiley & sons, New York, 1992.
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Course Description

Course Numbers: STAT 202 Course Name: Principles of Probability Distributions Theory
Credit Hours (lecture + exercises): 4(3+1) Level: Third

Prerequisite: STAT 101

Contents: Discrete Probability Distributions (The Mass Probability Function and its properties — Expectation,
variance, Standard Deviation and the Moment Generating Functions of the discrete distributions) —
Continuous Probability Distributions (The Density Probability Function and its properties — Expectation,
variance, Standard Deviation and the Moment Generating Functions of the continuous distributions) —
Discrete and Continuous Bivariate Random Variables and their properties (Expectation, Covariance,
Correlation Coefficient, Variance of sum or difference of two random variables and the Moment Generating
Functions of Bivariate Random Variables) - Bivariate Distributions (Marginal and Conditional Distributions —
Independence of Random Variables — Conditional Expectaion) — Distributions Function of Random Vector —
Random Samples (Distribution of Sample Mean — Law of Large Number — Central Limit Theorem).
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(1) Perm S. Mann: Introductory Statistics, John Wiley and sons, Inc., 2001
(2) Harry Frank, Steven C. Althoen: Statistics concepts and Applications. Cambridge University
Press, 1994.
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Course Description

Course Numbers: MATH 213 Course Name: Introduction to Geometry
Credit Hours (lecture + exercises): 3(2+1) Level: Third
Prerequisite: MATH101

Contents
Plane Euclidean Geometry: coordinates, transformation- reflections —translation- isometries-

similarity-theorems on triangles- circles- tangents and angles-polygon-polyhedra- regular

polyhedra and its classification, properties.
Spherical Geometry: Sum of angle formula for spherical triangles- projection-conservative functions.

Affine Geometry : Linear and affine transformation- isometries- finite affine planes.
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(1)Artzy Rafael, linear Geometry, Dover, 2008.
(2 Swokowski: Calculus with Analytic Geometry, 6™ edition.
(3) J.E. Marsden & A. J. Trumba: Vector Calculus, W. H. Freeman & company, 5" edition (August
2003).
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Course Description

Course Numbers: MATH 203 Course Name: Differential and Integral
Calculus in Several Variables

Credit Hours (lecture + exercises): 4(3+1) Level: Fourth

Prerequisite. MATH 202

Contents

Function of two or more variables-Domain of the function-three dimension rectangular coordinates-
Limits-Continuity-Partial derivative-Higher-order partial derivatives-Differentiation of composed
function- Maxima and minima-Method of Lagrange multipliers for maxima and minima. Double
integrals in Cartesian and Polar coordinates - Triple integrals in spherical and cylindrical coordinates-
Infinite series- convergence tests-Rrepresentation of functions by power series- Taylor and Maclaurin
and the binomial series.
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(1) Swokowski, Olinick, and Pence: Calculus, SIXTH EDITION. John Wiely & Sons, New York
(2) R.E. Larsen and R.P. Hostetler, Calculus with Analytic Geometry, 5™ edition, D.C. health and

company, 1994.
(3) H. Anton, Calculus with analytical Geometry , 4™ edition, John Wiley & sons, New York, 1992.
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Course Description

Course Numbers: MATH 204 Course Name: Vector Calculus
Credit Hours (lecture + exercises) : 3(2+1) Level : Fourth
Prerequisite: MATH 202

Contents
Vectors in two and three dimensions- scalar and vector products- equations of lines and planes in 3-

dimensional space-  Surfaces of revolution and their equations in cylindrical and spherical
coordinates- Vector valued functions of a real variable- curves in space- curvature- Rates of change
in tangent and normal directions- directional derivatives- Gradient of a function- Application to
equations of normal and tangent space to a surface at a point- Vector fields- divergence- curl of a

vector- line and surface integrals- Green's theorem- Gauss' divergence theorem- Stock's theorem.
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(1)Swokowski,Olinick,and Pence: Calculus,SIXTH EDITION. John Wiely & Sons , New York

(2) J.E. Marsden & A. J. Trumba : Vector Calculus, W. H. Freeman & company, 5™ edition (August
2003).
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Course Description

Course Numbers: MATH 242 Course Name: Linear Algebra(1)
Credit Hours (lecture + exercises): 4(3+1) Level : Fourth
Prerequisite: MATH 231

Contents :
Matrices and their operations- Types of matrices- Elementary transformations- Determinants-

elementary properties of determinants- Inverse of a matrix- Rank of matrix- Linear systems of

equations- Vector spaces- Linear independence - Finite dimensional spaces - Linear subspaces- Inner
product spaces-Linear mappings- Kernel and image of a linear mapping- Eigenvalues and
eigenvectors of a matrix and of a linear operator mapping.
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(1) H. Anton: Elementary Linear Algebra.
(2) R. Allenby: Linear Algebra, Edward Arnold, London Sydney; 1995.
(3) Blyth, T. S, and Robertson: Matrices and Vector Spaces; Chapman and Hall, London; 1989.
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Course Description

Course Numbers: MATH 251 Course Name: Mathematical computer applications
Credit Hours (lecture + exercises): 2(1+1) Level: Fouth
Prerequisite: MATH202

Contents:
Introduction to mathematics software: Mathematica-Matlap-Calculus by mathematica - Linear

algebra by Matlap. Applicatios: modeling —simulation and visualization - Internet research - Writing
Mathematical reports and projects with Scientific Work Place.
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(1) Matlap Guide , by Desmond and Higham
(2) The Mathematica Book ,by Stephen Wolfram
(3) Scientific Papers and Presentations , by Martha Davis
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Course Description

Course Numbers: MATH 321 Course Name: Introduction to Ordinary Differential Equations

Credit Hours (lecture + exercises): 4(3+1) Level: Fifth
Prerequisite: MATH 202

Contents
Basic definitions and construction of an ordinary differential equation- Methods of solving ordinary

differential equations of first order - Orthogonal trajectories- Ordinary differential equations of high
orders with constant coefficients and with variable coefficients- Types of solutions- Linear systems
of ordinary differential equations- Series solutions of a linear ordinary differential equation of second
order with polynomial coefficient- Laplace transform.
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(1) R.K.Nagle, E.B. Satt and A.D. Snider: Fundementals of differential Equations& Boundary Value
Problems.Addison Wesley, Longman, 2000.
(2) Earl. D. Rainvillem and Philip E. Bedient: Elementary Differential Equations, 8" edition, New
York, 1974.
(3)Eare A. Coddington: An introduction to ordinary differential equations, New Jersy, 1961.
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Course Description

Course Numbers: Math 351 Course Name: Numerical Analysis

Credit Hours (lecture + exercises): 4(3+1) Level: Fifth

Prerequisite: Math 242

Contents :Numerical methods for solving nonlinear equations ( bisection — iteration — Newton - false

position ... )- errors and rates of convergence- Direct methods for solving linear systems (Gauss

elimination,LU decomposition) and iterative methods (Jacobi —Gauss Seidel — Relaxation)-errors-

iteration matrices and convergence of iterative methods- Polynomial interpolation (Lagrange-

Newton's methods: divided differences- forward and backward differences) and analysis of errors-

Numerical differentiation and integration- errors and accuracy- Gaussian integration formulas.
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(1) R.L. Burden and J.D. Faires: Numerical Analysis. 6™ Edition Brooks / cole , 1997.

(2) E.A. Volkov: Numerical methods. Mir Publishers Moscow, 1986.
(3) S.S. Sastry: Introductory Methods of Numerical Analysis. 8" Edition, Prentice-Hall, 1985.
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Course Description

Course Numbers: OPER 213 Course Name: Linear Programming
Credit Hours (lecture + exercises) : 4(3+1) Level : Fifth
Prerequisite: MATH 242

Contents:

Introduction to operations research-Mathematical model for some real problems- Mathematical
formulation of linear programming problem- Graphical method for solving linear programming
problems- Convex sets-Polygons- Extreme point- Optimality theorem- Analytical method (Simplex
method) — Big-M method — Two-phase method- Formulation mistakes- Dual problem- Sensitivity
analysis- Application to transportation and network problems.
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(1) V. Chvatal : Linear Programming, San Francisco:McGill University, W.H. Freeman and
Company ,1983
(2) H.A. Taha : Operations Research(An Introduction) 3" ed. ,London ,Macmillan Publishing
Combany,Inc.,1983.
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Course Description

Course Numbers: MATH 382 Course Name: Real Analysis (1)
Credit Hours (lecture + exercises) : 4(3+1) Level : Sixth
Prerequisite: MATH 203

Contents

Basic Properties of the field of real numbers — completeness axiom - Series and their convergence —
monotone sequence — Bolzano-Weirstrass theorem — Cauchy criterion- Basic topologyical properties
of the real numbers- Limit of a function — continuous functions and their properties - Uniform
continuity - compact sets and its properties- The derivative of a function -Mean value theorem.

L'Hospital rule-Taylor theorem.
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[1] R. Bartle and D. Sherbert : Introduction to Real Analysis , John-Wiley & Sons , New York
(Recent Edition) .
[2] J. Mikusiuski and P. Mikusiuski : An Introduction to Analysis , John Wiley , New York , 1993.
[3] W. Rudin : Principles of Mathematical Analysis , McGraw-Hill Inc , New York , 1966
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Course Description

Course Numbers: MATH 326 Course Name: Mathematical Methods
Credit Hours (lecture + exercises) : 4(3+1) Level : Sixth
Prerequisite: MATH 321

Contents:

Series Solutions of Ordinary differential equations with variable coefficients- Inner product space of
functions- self-adjoint operator- Sturm-Liouville theory- Orthogonal polynomials and special
functions( Legender, Hermite, gamma, bete, Bessel)- Generalized theory of Fourier series - Fourier
integral .
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(1) Fourier Analysis and its Applications, Geral B. F Fourier Folland, Pacific Grove,1992.
(2) Walter Rudin : Principle of Mathematical Analysis , 2"ed. , New York , 1964
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Course Description

Course Numbers: MATH 343 Course Name: Group Theory
Credit Hours (lecture + exercises) : 4(3+1) Level : Sixth
Prerequisite: MATH 242

Contents
The axioms of group theory and some examples of groups- Subgroups- Cyclic groups- Lagrange

theorem- Normal subgroup- Factor group- homomorphisms- Fundamental theorems of
isomorphisms- Automorphisms- Caley theorem and its generalization- Simple groups- Permutation
groups- Class equation-Group action on a set- P-groups- Cauchy theorem- Sylow's theorems-
External and internal direct product of group- Burnside theorem- Dihedral- Quaternians- Groups of
automorphisms on finite and infinite cyclic groups.
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(1) Marshall Hall, Jr. : The Theory of Groups, Amer Mathematical , 1975.
(2) W. Ledermann , A. J. Wiet : Introduction to Group Theory, Publisher Longman , 1996.
(3) J. Rose : A course in group theory, Dover publications, Inc., 1994
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Course Description

Course Numbers: MATH 444 Course Name: Rings and Fields
Credit Hours (lecture + exercises) : 4(3+1) Level: Seventh

Prerequisite: MATH 343

Contents:

Rings. Group of units group of automorphisms of a ring - Ideals and factor rings- Principal ring.
Prime and maximal ideals- Field of quotient of integral domain- Characteristic of a ring- Direct
sum of rings- Modules- Euclidean rings- Ring of Polynomials- Roots of polynomials over a
field- Fields extensions- Finite and simple extensions of fields- Algebraic closure of a field- Splitting
fields- finite fields.
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(1) J.B. Farieigh : A first Course in Abstract Algebra. ; Addison — Wesley ;1989 .

(2) P. Hartley and T. O. Hawkes : Rings , Modules and Linear Algebra . London , New York ;
Chapman and Hall . 1991 .

(3) T. W. Hungerford : Algebra , New York ; Springer — Verlag ; 1984 .

(4) S. Lang: Algebra . Reading , Massachusetts ; Addison — Wesley; 1984 .

(5) R. Lidl and H. Niederreiter : Introduction to Finite Fields and Their Applications. Revised edition
, Cambridge University Press ; 1994 .

(6) H. Matsumura : Commutative Rings Theory . Cambridge University Press, Cambridge; 1992.
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Course Description

Course Numbers: MATH 471 Course Name: Introduction to Topology
Credit Hours (lecture + exercises) : 4(3+1) Level : Seventh
Prerequisite: MATH 382

Contents:

Topological Spaces- Examples-closure of a set-derived set-Topological subspaces- Bases —finite
product topology- subbases- Metric spaces — examples- metrizability-Continuous functions —
characterization of continuous functions on topological and metric spaces —homeomorphisms-
examples- Topological property- Compact spaces- Examples — Limit point and sequentially compact
spaces.
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(2) James Munkers : Topology : A first Course, Prentice Hall, 1975
(3) S. Willard : General Topology, Reading M A, 1970
(4) D. Goshi : Introduction to General Topology, New Delhi 1986 .
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Course Description

Course Numbers: MATH 483 Course Name: Real Analysis (2)
Credit Hours (lecture + exercises): 4(3+1) Level : Seventh
Prerequisite: MATH 382

Contents
Definition of Riemann integral- Darboux theorem and Riemann sums - Properties and the principle

theorem in calculus. Series of functions- Pointwice convergence and uniform convergence- Algebra
and o— algebra (sigma algebra)- Finite additivity and countable additivity- Main extension theorem
and outer measure- Measurable sets - Measure - Lebesgue measure and its properties- Simple
functions- Measurable functions- Lebesgue integral- Theorems of convergence- The relation
between Lebesgue and Riemann integral .
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[1] H. L. Royden : Real Analysis , 3" edition , Macmillan Publishing Co. , Inc. New York , 1988

[2] D. L. Cohn : Measure theory , Birkhauser Verlag AG, 1993.
[3] S. J. Taylor : Introduction to Measure & Integration , Cambridge University Press, 1973.
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Course Description

Course Numbers: MATH 499 Course Name: Research Project
Credit Hours (lecture + exercises) : 4(0+4) Level : Seventh

Prerequisite: Math 343 +MATH 382

Contents

A student prepares a research project in one of the Math. Topics under the supervision of the staff.
The student should submit a report for an oral exam.
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Course Description
Course Numbers: MATH 422 Course Name: Introduction to Partial
Differential Equation

Credit Hours (lecture + exercises): 4(3+1) Level : Eighth
Prerequisite: MATH 326

Contents:

Clssification and Formation of Partial Differential Equation -First-order linear P.D.E. - Solution
using Lagrange’s method — Cauchy problem — Second-order linear P. D. E. in several variables —
Physical application using separation of variables — Classifications of P.D.E. — Some boundary value
problems — Green’s function.
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(1) R. Courant : Introduction to Partial Differential Equation , Intersciencess Publisher , 1962.
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Course Description

Course Numbers: MATH 472 Course Name: Introduction to Differential Geometry
Credit Hours (lecture + exercises) : 4(3+1) Level : Eiegth
Prerequisite: MATH 204

Contents:

Theory of curves in R*-Regular curves - arc length and reparametrization —Natural parametrization-
Serret-Frenet apparatus — Existence and uniqueness theorem for space curves-Bertrand curves-
Involutes and evolutes-Local theory of surfaces-Simple surfaces-Coordinate transformations-Tangent
vectors & tangent spaces - First and second fundamental forms— Normal and geodesic curvature —
Weingarten map- Pricipal Gaussian and mean curvatures- Geodesics- Equations of Gauss and
Godazzi-Mainardi.
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(1) R. Millman &G.Parker,Elements of differential Geometry .
(2) Manfredo Do Carmo: Differential Geometry of Curves and Surfaces, Birkhauser, Boston , 1992.
(3) Michael Spivak: Introduction to differential Geometry, Vol. 1, 3 Edition, Addison-Wesley, 1965
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Course Description

Course Numbers: MATH 484 Course Name: Complex Analysis
Credit Hours (lecture + exercises) : 4(3+1) Level : Eighth

Prerequisite: MATH 382

Contents:

Complex Numbers - Cartesian and polar representation of complex numbers- powers and roots of
complex numbers- Limits and continuity of complex functions-Analytic functions -Cauchy-
Riemann equations. Harmonic functions. Exponential, trigonometric - hyperbolic functions and

logarithmic functions- Complex Integration- contour integral -Cauchy’s theorem- Cauchy’s integral
formula. Bounds on analytic functions -Taylor and Laurent series-Power series- Zeros and
singularities- Residue theory-Applications to real and improper integrals.
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(1) Ruel V. Churchill & James Brown : Complex Analysis and Applications, McGraw-Hill , 5t
Edition , 1990.
(2) Dennis G. Zill : Complex Analysis with Application , Jenes and Bartlett publishers , Inc , 2003.
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Course Description
Course Numbers: MATH 201 Course Name: Calculus for Science(2)
Credit Hours (lecture + exercises): 3(2+1) Level: Third

Prerequisite. MATH 101

Contents :Definite integral and its properties — mean value theorem of integral — the fundamental
theorem of calculus-Indefinite integral — standard integrals.-Derivatives&integralsof hyperpolic and
inverse hyperpolic functions- Integration methods: integration by substitution — integration by parts-
integration by partial fractions — Other substitutions- L'Hospitals Rule -Improper Integrals.
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(1)Swokowski,Olinick,and Pence: Calculus,SIXTH EDITION. John Wiely & Sons , New York
(2) R.E. Larsen and R.P. Hostetler : Calculus with Analytic Geometry , 5™ edition, D.C. health and

company, 1994.
(3) H. Anton : Calculus with analytical Geometry , 4™ edition, John Wiley & sons, New York, 1992.
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Course Description

Course Numbers: MATH 205 Course Name: Calculus for Science(1)
Credit Hours (lecture + exercises) : 3(2+1) Level : Fourth

Prerequisite: MATH 202

Contents:

Cartesian, cylindrical and spherical coordinate systems- Functions of two and three variables- limits
and continuity- partial derivatives- the chain rule- extreme of functions of two variables- Lagrange
multipliers- Double integrals- moments and center of mass- double integrals in polar coordinates-

triple integrals- application of triple integrals in cylindrical and spherical coordinates.
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(1) R.E. Larson and R.P. Hostetles : Calculus with Analytic Geometry , 5™ edition, D.C. health and
company, 1994.
(2) H. Anton : Calculus with analytical Geometry , 4t editon, John wiley sons, New York, 1992.

(3) Salas , Hille, Etgen : Calculus, one and several variables , 11™ Edition , John Wiley , New York ,
2006.
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Course Description

Course Numbers: MATH 206 Course Name: Differential Equations
Credit Hours (lecture + exercises) : 3(2+1) Level : Sixth
Prerequisite: MATH 205

Contents:

Basic definitions and construcion of an ordinary differential equation-Solution of various types of
first order equations and their applications- Linear equations of higher order- Systems of linear
equations with constant coefficients- reduction of order- Solution of O.D.E-with constant

coefficients- Fourier series - Fourier series for even and odd functions.
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(1) Shepley L. ross : Differential Equations , John Wiley & Sons , 3™ Edition , 1984.
(2) Erwin Kreyszig : Advanced Engineering Mathematics, John Wiley & Sons, New York , 1993.
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Course Description

Course Numbers: MATH 232 : 3(2+1) Course name: History of Mathematics
Prerequisite : MATH 231 Level: Elective
Contents

-algebra,trigonometry-Evolution of some mathematical concepts ,facts and algorithms in arithmetic

Euclidean geometry-analytic geometry and calculus through early civilizations-Egyptian-
Babylonians-Greeks-Indeans-Chinese-Muslims and Europeans — Evolution of solutions of some
conjectures and open problems.
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(1) Carl B. Boyer & Uta C. Merzbach, A History of Mathematics. John Wiley&Sons,1989.
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Course Description

Course Numbers: MATH 233 Course Name: Graphs Theory
Credit Hours (lecture + exercises): 3 (2+1) Level : Elective

Prerequisite: MATH 231

Contents

Introduction to graph theory, basic concepts (complete graphs- subgraphs- spanning subgraphs n-
partite graphs complete bipartite graphs — complementary graphs) operations on graphs (Cubes )-
Sequences and graphs- matrices and graphs- Paths- circuits- cycles and connected graphs- Eulerian
and Hamiltonian graphs- Trees- minimal spanning trees- Planar and non-planar graphs- Graph

coloring (complete graphs- Trees — Cubes — partite graphs- Applications- shortest path problems
(Dijkstra — Floyed).
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(1) Robin J. Wilson : Introduction to graph theory , second Edition, Longman , 1979.
(2) Mehdi Behzad, Gary Chatrand, and Linda Foster : Graphs & Digraphs , Wadsworth , 1979.
(3) Narsingh Deo : Graph Theory with Applications to Engineering and Computer Science. Prentice-
Hall , 1974.
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Course Description

Course Numbers: MATH244 Course name: Linear Algebra( 2)
Prerequisite : MATH 242 Level: Elective
Contents:

Triangular matrix- Caley-Hamilton theorem- Charachteristic polynomials- Eigen values &Eigen
vectors- Danvour analysis- The Jordan form- Function of matrix- Properties of e*
- Linear differential equations with constant coefficients and the exponential e
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I- R. Allemby : Linear Algebra , Addison-Wesley, 1996.
2- Serge Lang : Linear Algebra, Edward Arnold, London, Sydney,1995.
3- Evar D. Nering : Linear Algebra and Matrix Theory, Second Edition, Jhon Wiley,1970.
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Course Description
Course Numbers: MATH 345 Course Name: Algebra Applications

Credit Hours (lecture + exercises) : 3(2+1) Level : Elective
Prerequisite: MATH 242

Contents:
Classical cipher systems- Steam ciphers- Introduction to cryptanalysis- Exponential ciphers and
public keys-Introduction to codes- Linear codes.
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2-Cryptography: theory and Practice, By Douglas R. Stinson
3-Coding Theory : The Essentials, By D.G. Hoffman et al
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Course Description

Course Numbers: MATH 411 Course Name: Topics in Applied Mathematics
Credit Hours (lecture + exercises) : 3(2+1) Level : Elective
Prerequisite: MATH 321

Contents:
Deviation of the mathematical model for initial and boundary value problems that appear in the
following applied sciences: Mechanics of particles and rigid bodies in different dimensions- Fluid

mechanics and heat transfer in different dimension- Electromagnetic. Finding the particular solutions
for these models using the appropriate mathematical methods.
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(1) S. L. Loney :L Dynamics of particle , Cambridge university press 1960

(2) S. L. Loney :L Statics , Cambridge university press 1960

(3) John David Jackson : classical Electrodynamics , 2" Edition , John Wiely & Sons , Inc. , 1975.

(4) Mary L. Boas : Mathematical Methods in the physical sciences , 3 Edition , John Wiely & Sons
, Inc.
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Course Description

Course Numbers: MATH 432 Course Name: Mathematical Logic
Credit Hours (lecture + exercises) : 3(2+1) Level : Elective
Prerequisite: MATH 471

Contents:
Propositional calculus. The deduction theorem for propositional calculus- Completeness and

consistency of propositional calculus. Predicate calculus- First-order theorems- Consistency of first-
order predicate calculus- Completeness theorem for predicate logic.
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Mathematical Logic. Theory and Application, By Jean Rubin.
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Course Description

Course Numbers: MATH451 Course : Discrete Mathematics
Credit Hours (lecture + exercises): 3(2+1) Level: Elective
Prerequisite: MATH 101

Contents

Sentential Calculus- Logical Equivalence-Arguments- Methods of Proof-Relations- Equivalence
Relations- Order Relations- Boolean Algebras — Logic Circuit- Graph Theory- Connected Graph-
Isomorphic Graph- Planar Graph- Trees.
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Course Description

Course Numbers: MATH 485 Course Name: Introduction to Functional Analysis
Credit Hours (lecture + exercises) : 3(2+1) Level : Elective
Prerequisite: MATH 482

Contents:

Complete metric spaces — separable spaces. Normed spaces (Definition and elementary properties -
convergence and completeness — Linear operators and functionals). Banach spaces (Hahn- Banach
theorem — Weak convergence). Banach algebras. Hilbert spaces (Inner product space and Hilbert
spacey — Orthonormal Sets - Dual space of a Hilbert space - Linear operators on a Hilbert space -

Some examples of Banach and Hilbert spaces- L” spaces(Main theorems-Inequalities).
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(1) L. J. Maddox : Elements of Functional Analysis . Cambridge University Press . 1970.
(2) W. Rudin : Functional Analysis , TATA McGraw-Hill Pup. Company LTD , New Delhi , 1973.
(3) E. Kreyszig : introductory functional Analysis with application , John Wiley & Sons , New York
, (1989).
(4) B.P.Rynne and M.A.Youngson,Linear Functioal Analysis,Spriger-Verlag,L.ondon,2000.
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Course Description

Course Numbers: MATH 486 Course Name: Multi-variables Analysis
Credit Hours (lecture + exercises) : 3(2+1) Level : Elective
Prerequisite: MATH 382

Contents:

Norms- inner product on general vector spaces-linear transformation and its properties- basic
concepts of topology in the Euclidian space-continuous functions on the Euclidian space and their
properties- Differentiability in R"and its properties- chain rule and other rules- higher order
derivatives and Taylor's Theorems. Maxima and minima- quadratic forms, Lagrange multiplier
method- Inverse and implicit function theorems in higher dimension-Integration of functions of n
variables-Fubinis theorem and change of variables formula.
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(1)Trumba &Marsden :Vector Calculus
(2) W.Fleming :Functions of Several Variables. Springer,1977.
(3) Multivariable Calculus , By L.Corwin and R.Szcz
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Course Description

Course Numbers: MATH487 Course name: Fourier Analysis
Prerequisite : MATH483+MATH471 Level: Elective
Contents

Topological vector spaces : definitions,seminorms and their induced topologies- criteria for continuity of
seminorms and linear maps- Schwartz space S(R" ) -continuity of S(R") — R"

Tempered distributions : the space S'(R") - differentiation of distributions and multiplication by functions of
slow increase - examples.
Fourier analysis : Fourier transform onS(R")- main properties - Fourier inversion theorem- Plancheral

formula - Fourier transform on S'(R") - properties -weak topology of S'(R") - Fourier series in S'(R") -
convolutions and continuity properties - compatability - Riemann-Lebesgue lemma - the space  C,(R")

Density theorems : the space  C. (R") - density of  C (R") in  S(R") - the space BC" -

aproximations to &, - approximations in BC".Sobolev spaces : definition of H *(R")- Fourier transform

when k € R - properties - distributional derivative - duality of H with H* - Sobolev embedding

theorem for H*(R") .
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1-Reed &Simon :Methods of modern mathematical physics ,Vol. I ,VoLII .
2- M. Al-Gwaiz : Theory of distributions , Moreel dekleer , New York, 1992.
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Course Description
Course Numbers: STAT 203 Course Name: Mathematical Statistics

Credit Hours (lecture + exercises) : 3(2+1) Level : -
Prerequisite: STAT 202

Contents
Some special probability distributions (t, F and o Distributions) — The Statistical Estimation (Point

and Confidence Interval) of population parameters -Moments Estimation Method MLE-Estimation —
Properties and Comparison of Estimators — Statistical Tests of Hypothesis (One Sample — Difference

of two Samples) of population parameters - Power Test — ¥-Tests.
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(1) J. Freund and R.E. Walpole, Mathematical Statistics, 5" ed. , Prentice Hall Int. Inc , 1992.
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Course Description

Course Numbers: MATH 243 Course Name: Number Theory
Credit Hours (lecture + exercises): 3(2+1) Level: Fourth
Prerequisite: MATH 231

Contents

First and second principle of Mathematical Induction- Well-ordering principle — Divisibility-
Euclidean Algorithm. Primary Numbers and their properties- Linear Diphontaine Equations-
Cogruences and their properties- linear Congruence's- The Chinese Remainder Theorem- Fermat’s
little theorem- Euler’s theorem-Wilson’s theorem- Arithmetic functions- Pythagorean triples.
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(1) Kenneth H. Rosen: Elementary number theory and its Applications, Addison-Wesely Publishing

Company, Third Edition, 1993.

(2) Underwood Dudley: Elementary number theory, Last Edition.
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Course Description

Course Numbers: MATH 402 Course Name: Mathematical Economics
Credit Hours (lecture + exercises) : 3(2+1) Level : Elective
Prerequisite: MATH 242

Contents:

Economics models- Static analysis — Linear models and matrix algebra — Derivation — Calculus —
Optimization problem — Dynamics analysis — Comparative-static analysis — Mathematical
programming.
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(1) H.G. William .: Econometric Analysis, Macmillan Company, 1990.
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Course Description

Course Numbers: MATH 403 Course Name: Mathematical Biology
Credit Hours (lecture + exercises) : 3(2+1) Level : Elective
Prerequisite: MATH 203

Contents:
Modeling a variety of spatial problems in biomedical sciences- Topics chosen from spatial spread of

populations- traveling wave phenomena-pattern formations in biology- Discrete and continuous

compartment models- phase-plane analysis- the conservation equation- birth and death processes-

branching processes- population dynamics- red blood cell production, population genetics- Ordinary

differential equations: Predator-prey models- Lotka-Volterra model- modeling and evolution of the

genome- heart beat model/cycle- transport and diffusion - partial differential equations: tumor
growth- modeling evolution of the genome- pattern formation
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(1) A Course in Mathematical Biology, By de Vries, Helln
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Course Description

Course Numbers: MATH 404: 3(2+1) Course name: Financial Mathematics
Prerequisite : MATH 202 Level: Elective
Contents

Pricing — Tax — Insurance — Benefits — Annual Payments — Amortization - Investment
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An Elementary Introduction to Mathematical Finance , Sheldon M. Ross ,2nd Edition ,Cambridge
,2003.
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Course Description
Course Numbers: MATH 454 : 3(2+1) Course name: Computational Numerical Analysis
Prerequisite : MATH 351 Level:Elective
Contents:

Advanced Numerical methods with computer applications- approximation theory- polynomial
approximations-  Chebyshev polynomials-  trigonometric  polynomials-rational function
approximation- least square problems- Direct methods for large and sparse linear and nonlinear
systems- backward error analysis-Numerical methods for solving ordinary differential equations-
boundary value problems- solving partial differential equations by finite differences and finite
elements methods.
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Computational Methods in Elementary Numerical Analysis, by J.L. Morris
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Course Description

Course Numbers: CSC 201 Course Name: Introduction to Computer Programming
Credit Hours (lecture + exercises): 3(2+1) Level : Elective
Prerequisite: CSC 101

Contents:
Problem-solving- algorithmic design- Introduction to Programming- Structured Program

Development-Program Control- Functions — Arrays-Assignments in algorithm design and translation
of algorithms in high level language like C language.
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C How to program, Deitel & Deitel , ISBN: 0-13-1426443-3, Prentice Hall 4™ Edition 2004
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Course Description

Course Numbers: STAT 30o Course Name: Theory of Probability
Credit Hours (lecture + exercises) : 3(y+)) Level : Elective
Prerequisite: STAT 20¥

Contents

Random vectors — Bivariate distributions — Independence of random variables — conditional

expectation — Distributions of functions of random variables — Random samples — Distribution of

sample mean — Law of large numbers — Central limit theorem — Elementary statistical Inference

(estimation and hypothesis testing) — The probability distributions (t, 9 and F ) — Inference from one

sample and two samples.
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(1) J. Freund and R.E. Walpole, Mathematical Statistics, 5" ed. , Prentice Hall Int. Inc , 1992.
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Course Description

Course Numbers: OPER 302 Course Name: Inventory Models
Credit Hours (lecture + exercises) : 3(y+)) Level : Elective

Prerequisite : STAT 203

Contents:

General introduction - Deterministic inventory models for single item and multiple items - Some
dynamic inventory models - Some probabilistic inventory models - Some probabilistic inventory
models - Dynamic optimization of inventory scheduling.
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(1) Tersine ,R. Principles of Inventory and Material Management, 2™ ed., New York : North-Holand
, 1984.
(2) Taha, H.A. Operations Research (An Introduction), 3" ed. London: Macmillan Publishing
Company , Inc., 1983.
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Course Description
Course Numbers: OPER 401 Course Name: Optimality Techniques
Credit Hours (lecture + exercises) : v(y+)) Level : Elective

Prerequisite: MATH 352

Contents:

Basic concepts for optimality- Convex &concave functions- Quadratic Forms- Optimality of
unconstrained nonlinear functions in one or several variables- Hessian matrix- Optimality of
nonlinear functions with equality constraints- Direct substitution method- Lagrangian multipliers
method- Optimality of nonlinear functions with inequality constraints — Kuhn —Tucker conditions-
Quadratic Programming.
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(1) B. Gottfried and J. Weisman : Introduction To Optimization Theory, Prentic-Hall, Inc.,
Englewood Cliffs,New Jersey(1973).

(2) H. Taha : Introduction to operations research, 3 ed. , London - Macmillan Publishing Company

JInc., 1983.

(3) M. Bazaraa and Shetly : Nonlinear Programming, Theory and Algorithms, New York, John
Wiley, 1993.
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