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Course Title: Algebra and Analytic Gromelry S Ay iad sl e
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Course Description
Analytic Geometry: the straight line-cirele, Conic sections General theory of second order curves — Simplifymg the
genern! second arder equation by Translation and Rotatlen — systems of coordinates —Introduction 1o maihematical
logic: Statement — Conjunction — Discanjunction — Conditional and bi<conditional statements — Existential and
universal quamiifiers — Negation- Converse — Inversz and contrapositive— Truth bles — Methade of proof. Seis
theary; Concepl De Mongun's laws— power sol = Cantesian product = oodered pairs and triples. Relations: domain ond
range of relation rotions of reflexive — symmetric — wansitive relation = Equivaience relations - equivalence class —
partition— quotient set, Oederings: partial and total orderings — Mapping and Functions — Differeni types of mapping
damain and range of a fimction — composition of functons - laverse of mapping — Composition of mapping-
Countzhle set = Equivalent sets — Cardinal Number — Finite and infinite sets.

Suppested Texthooks aa da ot

~Artin M. "Algebra”, Englewood Cliffs - NJI: Prentice- Hall, ISBN; 01300476

-Strang Gilbert. "Introduction to Algebra®, 3rd ed. Wellesley, MA: Wellesley- Cambridge Press, March
(20031, 1SBN: 0961208878
A lpebraic and Analyvtic Geometry, Amnon Neeman
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Course Code: MAT 2250 ’ g TTE. sl Ny el

Course Title: Linear Algebra- | | aid el ydal g
Credit Hoors: 3(3,1,0) _ [+61eT)T tigudl i Zdda gl
Lapwel; Pourth ' .-_.l-_.!l_-__;.;.‘-...-l
Prerequisites: MAT 2240 | gy YV Ee 2 e ol
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Conrse I'l-ultripﬁll-i

Matrix Definition — Matrix Operations — Symmetric Matrices — Transpose and Inverse of a Matrix — Hermitian
Matrices — Murkov Matrices — Factosization — Positive definite Matrix — Row Operations — Row Reduced
Echelon Farm — Linear systern of Fquations — Solving Ax =0 and Ay =5 — Vestor 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
— Guuss elimination rule — Gauss Jordan Elimination — Eigenvalues and Eigenvectors — Dingonnlization -
Linear Transformation - Matrices with MATLAB

Sugeested Textbooks G

-Strang Gilbert. "Introduction to Linear Algebra®, 3rd ed. Wellesley, MA: Wellesley- Cambridge Press, March
(2003}, ISBN: 0961 408898,

-Intreduction o linear algebra by Gilbert and Howard anton

=Linvar Algehra: A Modern Introduction, David Poole
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-Cﬂmig'nhnluﬂfudr 2301 MAT iy TPl iy jad
Course Title: Visual Programming of Mathematical ints ) Pl 38l el 2 Y
Problems (G pusla imly )
Course hours: 3 (3. 0.1) (Voo JTYT tdgual 0 Chiagh
Level: Third L) g penad
Pre-requisite: 1400 TC ol Ve e olkia
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Contents:

The course covers the baeic programming principles focusing on graphical user imerfaces and
structured programming techniques. The topics include design interfaces for mathematical
applications, using varables and constants to store informatien, inputioulput operations,
arithmetic operations, arithmetic expréssions, sequential, selection, and repebition
programming structure, arrays implementation. funclion implementation and other related
topics, Upon completion, stuedents should be able to design, code, test, and debug \isual

programs.

References: Al y K0

- Visuml basic2010 how to program, Deitel & Deliel
- Simply Visual Basic 2008 (3rd Edition), Paul Deitel

= Visual C& 2010 How w Program (4ih Edition), Harvey Deilel
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Course Code: MAT 2311 — oy YT iy e
Course Title: Infinite Series and Caleulus Applications s Tk AS T SOl g hall e
el Lol
Credit Hours: 3(3,1,0) (Fr )T o tdgaald dll o2 am o
Level: Third -‘-lﬂ-'ﬂ"-qjl--:ﬂ
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| Course Description

Sequences and Serics — sequence of real number- Bounded amd monctonic sequences- Geometric
saquences-infinite series- Convergence end Divergence of Infinite Series - Integral Test - Ratio Test- Roor
Test and Comparizen Test. Conditional Convergence and Absalute Convergence - Alternating Senes Test-
Power Series — Differentiation snd integration of power series - Taylor and Maclaurin series- The centroid
of a plane region- Moments and cemer of mass — Work- Power —Energy-Fluid pressure and furce- Newton's
Bethod- Linearization and Differentials- Optimization, :

Sugpested Textbouks o ] )

- Howard Anton, "Caleulus with analytical geometry”, John Wiley & Sons, Last Edition.
= Caleulus by Ron Larson (Jan 11, 2003)
- Caleulus by Bruce H. Edwards and Ron Larson (Jan 16, 20049)
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Course Code: MAT 2321 ' ey TTTY iy Ja

"Course Tifle: Actuarial mathematics-1 [=ag jl gl Slpalsy 2 g phall pod

Credit Hours: 3(3,0,0) (0TI sl ) i gl

Level: Fourth i A teg Sl

Prerequisites: MAT | 060 i T e ek
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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, presemt 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 ¢ompound
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.

Suggested Textbooks e A 0
- An Undergraduate [ntroduction te Financial Mathematics, J. Robert Buchanan, ISBN 981-256-637-6
- Rubert Cissell and et al (2009), Mathematics of Finance, Houghton Mifflin Company.
-T. T. Song (2003), Fundamentials of probability and Finance for engineering, John Wily and Sons, Ltd. Paul
Mac Berthouex and Linficld
- C, Brown, Mathematics for Finance Second Edition, LEWIS PUBLISHERS
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Course Code: MAT 3260 gy TV @y el
Course Title: Mathematical Programming o F F g pd
Credit Hours: 3(3,1,0) (#o V)T s Cilda gl
Level: Clective g il g lenal
Prevequisites: MAT 2250, MAT 2311 e TTAY g 1720 2 e s
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Course Deseription

Polybedra — Extreme Points = Optimality Conditions — The Simplex Method — Separating Hyperplanes
and Duglity — Sensitivity Analysis — Parametric Progmmming = Interior Point Mcthods - AfTine Scaling
— Network Problems and the Simplex Method - Duality in Networks — Shoriest Path Problem — Integer
Programming Formulations — Integer Programming Duality.

Suggested Textbooks da Tl it

- Berisimas D. and Tsitsiklis 1. M., "Introduction to Linear Optimization”, Athena Scientific, ISBN;
1EER52910]

- Oiperation research , an introduction, By hamdy taha

- Shaum’s outline series : operation res¢arch
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Conrse Code: MAT 3270 oy TIV Al Ay el
Course Tithe: Number Theory ey A et 1) Rk
Credit Howrs: 3(3,1,0) [+ 1aT)F sigual ud Chia gt
Level: Elective L Al 1o el
Prerequisites: MA| 2240 2 TTE e illie
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Counrse Deseription

Divisibility — Createst Common Divisor = Division Algorithm — Prime Factorization and Binomial -
Rinomial Theorem and Congroencies — Congruencies — Hesidue Systems - Fermat's Little Theorem —
Euler's Theorem — Wilson's Theorem - Diophantine Equations — Chinese Remainder Theorem — RSA
Cryptagraphy - Hensel's Lemma - Solving Equations Module Primes - Quadnitic Residue Symbaol -
Quadratic Reciprocity — Continued Froctions — Curves in Projective Space — Statement of Falting's
Theorem — (Mordell Conjecture) — Singular Points and Smoothness — Elliptic Curves = Abelian Groups -
Torsion Points and Findle Generation of Group of Torsion Points — Mazur's Theorem and Caleulating the
_Torsion Subgroup.

Suggested Textbooks da gl sl

-Wiven Ivan, Herbert S. Zuckerman and Hugh L. Montgomery, "An Introduction to the Theory of
Mumbers", New York: Wiley Text Books, ISBN: 0471623469,
-MNumber Theory for Mathematical Contests, David A. SANTOS

-Introduction to Modern Mumber Theory, Fundamental Problems, Ideas and Theories , Yuri Ivanovic
Moanin
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Conrse Code: MAT 3280 ) YA ol By Ja)d
Course Title: Linear Algebra-1] I- i e 2 gl g
Credit Hours: 3(3,1,0) [+ T i B Chimgll |
Level: Fifth ) S g g |
Prerequisites: MAT 2250 g VT 1 Rl apillls |
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Course DeseriptionVector Spaces: Vector space sxioms — Subepace and Span = 1Linear Combination -
Linear independence — Generators — Basis and Dimension — Coordinate and Change of Basis — Rank of a
Matrix - Lincar Transformations — Kernel and range — Isomorphism — Matrix of 2 Linear tmnaformation
— Similarity and change of basis — Trace — Determinants and Permutations — (dd and even permutations
~ Computation by row and column operations — Cofactor expansion — Eigenvalues and Eigenvectors -
Diagonalization — Characteristic Palynomial — Cayley Hamilion theorem — Jordan canonical form lé& 11—
Symmetric Matrices - Inner Product — Norm — orthogonal trans formations — Congruence - orthogonal
hasis — orthogonal Projections — Isometrics — Spectral theorem = Hermitian Products — Cauchy- Schwarz
inequality — Angle between veciors — Gram—3chmidi processes — Applivativns ol Linca Algcloa, Craph
Theory = Cryptography - Finding The Equation of a Curve Passing through a Point - Computer
Graphics.

Suggested Texthooks da i) ikl

-Bretscher O, "Linear Algebra with Applications”, 3rd ed. Upper Saddle River, NJ: Prentice Hall,
(2004), ISBN: 0131453343

- Serang Gilberi. "Introduction 1o Linear Algebra®, 3rd od. Wellesley, MA: Wellesley- Cambridge Press,
March (2003, ISBN: 096 1408898,
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Course Code: MAT 229 iy TY0 LAy g
“Course Title: Mechanics i 1 g adl pad
Credit Hours: 3(3,1,0) [2edeT)T ragud ja0 Sdan gt
Level: Fourth o A g
Prerequisites: MAT 1060 T TREAE o pillaia
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Conrse Mese I"I'l'lH:-rm

Static: Force as a veclor — Vector Algebra — Free-body Diagroms - Coplanar Foroes — Couples.
Dynamics: Kinematics — Rectil.inear Motion — Position Vector = Velocity and Acceleration — Graphical
Methods — Relative Motion = CurviLinear Motion — Position Vector - Velocity and Acceleration in 2- [
and 3- 1) — Relative Motlon — Applications on CurviLinear Motlon, Kinetics: Newion's 2nd Law =
Principle of Work and Kinetic Energy = Principle of Impulse and Momentum — Central Force - Impact —
Vibrations.

Sugzested Texthooks s il sl
-Hibbeler K. L., "Engineering Mechanics: Statics And Dynamics”, Lipper Suddlle River, M- Prentice
Hall 2001, ISBN: 0130200069
« Introdict ion 1o Classical Mechanics: With Problems and Solutions, by David Morin , ISBN 978-0-521-
B7622-3 hardbock. Printed in United Kingdom ot the University Press, Cambridge. (2008)

-Advanced Dynamics by Donald T. Greenwood (2008) ISBN10: 0511056214 , ISBN13:
9YEOS1 1056215, Edition/Copyright: 03
- Classical Dynamics of Particles and Systems by Stephen T, Thomton and Jerry B. Marion ISBN10:

0514408966 , ISBN13: 9780534408961 . Edition/Copyright: 5TH 04
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Course Code: MAT 3320 gy TTYe sl iy e
‘Course Title; Multivariable Calculus (aniall) JelSll g bl i 3 et past
Credit Hours: 3(3,1.0) (1N T)T s Al Siangh
Level: ﬁfth el *J:I-ld
Prerequisites: MAT 2311 aa g TOVY 1 s culhlia
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Canree Teseription

Coordinate Systerns — Multivariable Functions — Partial derivatives - Critical Points of Multivariable
Functions = Maxima and Minima of the Functions of Two Variables —8P - Lagrange Multipliers —
Double Integrals in Recngular Coordinates — Double Integrals in Polar Coordinates ~Triphk Integrals in
Rectangular and Cvlindrical Coordinates - Spherical Coordinates — Centre of Mass - Moment of Inertia -
Gradient Fields and Path Independence ~ Divergence and Curl.

Suggested Texthooks e b ok
-CALCULUS VOLUME II Miul ti- variable Calculus and Linear Algebra, with Applications to Differenbal
Equations and Probability SECOND EDITION, John Wiley & Sons Aew York Londgon Syohey Toronto, CO
NSULTINGEDIT, OR George Springer, fndtana Unfversity, COPYRIGHT O 1969 BY XEROX
CORPORATION
-Advanced Calculus end Analysis MA1002, lan Craw, April 13, 2000, Version 1.3, Copyright © 2000
by lan Craw and the University of Absrdeen
-Thomas G., "Calculus®, 1 1th edition. (2002 )
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Course Code: MAT 3330 s T iy Jagl
Course Title: Ordinary Differential Equations—| = dilalii ...'H.i.-.. t kel | o
Credit Hours: 3(3,1.0) (+ VeT)T igd b laa gl
Level: Tifih oAl g )
Frerequisites: MAT 2230, MAT 2311 ) TENY g ) VI ) e ik
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Course Description

First Order Fquations: MNon-Linear Separable — Homogeneous — Exact Equation — Linear Bemoulli's
Fquation — Direction Fields.

Second Order Linear Equations with Constant Coefficients — Homogenegous case — Non-homogeneous
Eyuations via Method of Lindetermined Cocllicients — Nop-hymogencows Eguations vin Mothod of
Vordation of Parameters — Remarks on Higher Order Equations — Linear Independence and the
Wronskian — Applications to Forced Oscillation Problems = Effect of Resonances ~ Laplace Transform

Apolication to Constant Coellicient Linear Equations - Fourier Series,

Suggested Textbooks Lodd JEmy

Edwards C., and Penney D, "Elementary Differentiol Equations with Boundary Value Problems”, Sth ed.
Upper Saddle River, MJ; Prentice Hall, (2003, ISBN; 013 143773X.

Willkam Bevee, and Richard C, THPrima, "Elemeniary DiMerential Equations and Bowndary Value
Problems”, Tth ed, John Wiley and Sons.
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Course Code: MAT 3340 oy PP s d By jad ]
Course Title: Ordinary Differential Equations- 11 11 ~agcte Aliokin ot e ¢y hall pal
Credit Hours: 3(3,1.0) (+010T)7 o il Shia gl
Level: Sixth I:E.i“_ii:&
PrerequisitessMAT 3320, MAT 3330 g VT4, gy YUY o2 fila it
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Conrse 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 Cocfficient Systems — Two
Dimensional Systems and Phase Plane — Classification of Equilibria lor Linear Systems = Uualiiative
behavioe of Monlinear 0 USvsiems: Classification of Equilibria — Stability — Applications - Examples to
the Pendulum and Populsticn Models — Singular Points of Lincar Second Order ODEs with Variable
Coefficients — Frobenius Method = Bessel Functions — Properties of Bessel Functions = Modified Bessel
| Functions — Differentisl Equations Satisfied by Bessel Functions — Introduction w Boundary- Value
Problems - Eigenvalues — EigenFunctions = Orthogonality of EigenFunctions — Sturm-Liouville Problem
— Fourier Series — Fourier Sine and Cosine Serles — Complete Fourier Series.

Sugpested Textbooks aa i) )

-Edwards C., and Penney D, "Elementary Differential Equations with Boundary Value Problems”®, 5th
ed. Upper Saddle River, NJ: Prentice Hall, (2003), ISBN: 013145773X

-William Boyee, and Richard C. DiPrima, "Elementary Differential Equations and Boundary Value
Problems", Tth ed, John Wiley and Sons
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Course Code: MAT 3350 wig TTO (ub By fa i
Course Title: Veclor Analysis Siganall Jilai 1 el g
Credit Hours: 3(3,1,0) (1 eT)T shpud jall Shaa gl
Level: Sixth o) g gl
Prerequisites: MAT 3170 a3 TTT e 1, s iullala
t g hall SN g

— Ay g Al i~ Sl slil — B gl y el Al = el el = il gl
Bl b iiaidl din A genll y Aplaad Shgpind — il e i gienal i it = iy B
e R B I R e R R e e I R
- o e e cNGSH = el - sel@l - el sy dsladd Sl - oyl daslil SYlsall = el

clipilie S das — 6 all Aslee — i Ll - g AR = e dg el O ) Ge R

Course Deseription

Vectors = Dot Product — Cross Product — Parametric Curves — Velogity — Acceleration — are length —
Curvature = Torsion = Level Curves — Partinl Derivatives ~ Tangent Plane — Scalar Ficld and the
Gradient — Directional Derivative = Lagrange Multipliers — Uouble and [tcrated Integrals = Drouble
Integrals in Polar Coordinates — Applications — Change ol Varfables — Triple Integrals in Rectangular and
Culindrical Coordinates — Spherical Coordinates — (iradient Fields and Path Independence -
Censervative Fields and Potential Functions — Green's Theorem — two dimensional Curl (Vortieity) —
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 — Exaciness — Potential — Siokes'
Theorem — Conservation Laws — Heat/Diffusion Equation = Maxwell's Equations,

Suggested Texthooks da i 50

~"Vector Analysis®, Wilson Gibbs. 1. Willand (Edwin) -  1922;

“Vector Analysis and an introduction 1o lensor analysis”, Murray R. Spicgle- Schaum's Outline Series,
MeCGirmw Hill 1959- ISBN 07-060228-X

<Thomas G, "Calealus", |tk edition, (2007 )

"Multivariable and Vector Analysis®, by W W L Chen, Publisher: Macquarie University 2008
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Course Code: MAT 3370 ey TV Ay A

Course Title: Numerical Analysis cpaial Jabadll il el

Credit Hoars: 3(3.1,0) [ra1aT)T :i.,_ut_ Al s gl

Level: Fifih el g el

Prerequisitess MAT 2250, MAT 2311 g TN iy T8 e ke ol
L L T
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Conrse Deseription

Types of Errors — Interpolation — Numerical Differentintion — Numerical Integration — Solving Algebraic
Systems of Egquutions by lieratios — Root Finding — Solving System of Nanlinear Fquations — Mathods
of Solving First Order Initial Value Ordinary Differentinl Equations - Converting Higher Order Ordinary
Differential Equations 1o First Order Ones — Solving Systems of First Order Initial Value Ordinory
Differential Equations — Finite Differences = Solving Two Point Boundary Value Problems by Finite
Differences.

Suggested Texibooks A el wpald
Burden, Richard L. and Douglas Faires 1., "Numerical Analysis", Tth ed. Belmont, CA: Brocks Cole,
(2000}, ISBN: 0534382169
Strang Gilber. "Introduction to Numerical Analysis ", 2rd ed. Wellesley, MA: Wellesley- Cambridge
Press, March (2004, ISBN: (061408898
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Course Code: MAT 2450 iy TEee Sy Jajl
Course Title: Abstract Algebra -1 [=s palt a1l pud
Credit Hours: 3(3,1,0) [+e1 )T rdyud i) Shingd
Level: Fourth il Al
Prerequisites: MAT 2240 YRR LET™

3 g el Sl s
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Course Descriprion

Rinary Operation — Associative = Commutative — Identity eclement v Inverse of an element -
Fundamental Properties of Groups - Subgrowps — Cyclic Groups = Permutation Groups — Symmetry
Groups — Group Homeomorphisms and Cayvley Theorem — Cosets and Lagrange's Theorem — Quotient
Groups — Finite Groups — Diserete Groups — Finite Rotation Groups — Normal and Factor Groups —
BiLinear Forms — Symmetric Forms — Hemmitian Forms ~The Rotation Group — Abelion Groups
Finitely Generated Abelian Groups — P Group - The lsomorphism - Theorems of Groups — Simple Group
~ Group Representation —Normal and Subnormal Series — Composition Series — Soluble Groups -
Nilpotent Groups,

Sugzested Textbooks A gl Lt

-Artin M., "Algebra”, Englewood Cliffs, NJ: Prentice- Hall, ISBN: 013004765,
-Introduction to Abstract Algebra, Jonathan D. H. Smith
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Course Code: MAT 3460 oy TE7 ik g sl
Course Title: Real Analysis- | | = gidiall _!,!'5.:! 2 hall sl
Credit Hours: 33, 1.07 R A e o d:h__,ﬂ
Level: =ixih cpetall -I'H‘Pufl
Prerequisites: MAT 2240, MAT 3320, MAT 3330 gy TN e oy FPY o oy VY20 1 s ol

1 g pad] oy pans
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Course I-lﬂﬂlplhl'l

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 — Differentinbility ~ Mean Value Theorem — Taylor Series — Riemann- Stieltjes
Integral — Imtegrability = Fundamental Theorem of Calculus = Sequences of Functlans - Unifiorm
Convergence — Equicontinuity — Power Series — Fundamenial Theorem of Algebra.

Suggested Textbooks da Ehall wash

-Rudin W., "Principles of Mathematical Analysis™, 3rd ed. McCGraw- Hill Science/Enginecring/Math,
New York, NY: MeGraw- Hill, ISBN: 007054235X

- Flemensary Real Amalysic, Seemwd Ediion, Brion S, Thomson, Judith B, Bruckner, Andrew M. Bruckner.
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Course Code: MAT 3510 f g, TEN e Rl

Course Title: Mathematical Fi:ﬁn&m S o Tl
Credit Hours: 3(2,1.0) {+sVaTyF 2d gl 8 Zdn gl
Level: 3ixth B _=;-.'l—'l o
Prerequisites: MAT 2301, MAT 3330 crmg s TP o apping )y TF1 3 b pilliia
gl g g
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Course Description

Introduction: Problem Formulation - Algorithm Development. FORTRAN 953: Program Creation —
Compilation and Linking Variables and Parameters - Flow Centrol = Subroutines and Funetions — Use of
|ibearies. ©11 for Scientific Uscs — Mathematica® : Veotors and Matrices — Mumerical Caleulations —
Symbolic Caleulations — Graphics. MATLABE  Matrix Laborstory™ MATLAR® 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 = Sigmal*lot = TecPlor, etc.

Suggested Textbooks e gl oo
- Advanced Mathemartics and Mechanies Applications Using, Howard B. Wilson And Louis H
Turcotte,

- & Guide v MATLABE for Beginners and Experienced Users, Brian R. Hunt Ronald L. Lipsman.

- MATLARRE An Intoduction with Applications, Amos Gilat,
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Course Code: MAT 4350 ' oA AT by ]
Course Title: Complex Analysis e Ty
Credit Hours: 3(3,1.0) L O oY)
Ievel: Figth Ry
Prerequisites: MAT 3320, MAT 3330 sty TYT o o ymg TPV 2 kas s |
Y ™ FUOW
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Course Deseription

Complex Algebra and Funciions — Algebra of Complex Numbers — Complex Plane = Polar Form -
Geometric Series — Functions of Complex Variable — Analyticity — Cauchy- Riemann Conditions —
Harmonic Functions — Complex Exponential — Complex [rigonometric and Hyperbolic Functions —
Comples. Logarithm — Complex Powers — Inverse Trig. Functions — Complex Integration — Contour
Integration — Path Independence ~ Cauchy's Integral Theorem — Cauchy's Integral Formula — Higher
Derivatives — Bounds — Liowville's Thecrem — Maximum Modulus Principle — Mean value Theorems —
Fundamental Theorem of Algebra — Radius of Convergence of Taylor Series — Residue Caleulus —
Laurent Series — Poles — Essential Singularities — Paint a1 Infinity — Residue Theorem = Integrals around
Unit Circle — Real Integrals From - = to +=, Centeurs. Singularity on Path of Integmition — Principal
Values — Integrals involving Multivalued Functions — Confarmal Mapping — Inversion Mappings —
HiLinearMobius Transformations.

Suggested Texthooks da el 50
«Sall Edward B. and Arthur David Snider, “Fundamentals of Complex Analvsis with Applications 1o
Engineering Science and Mathematics”, 3rd ed. Upper Saddle River - NJ: Prentice Hall, (2002), ISBN:
01ID0TET46
-An introduction 1o complex for engineers, Michael 1, Alder, June 3, 1997,

-A first course in Complex analysis, version 1,24, Matthias Beck, Gerald Marchesi, and Dennis Pixton,
Copynght 2002-2009
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Course Code: MA 1 4360 T LARET P TRY
Course Title: Introduction to Partial Differential Ao ol Agdail Y dad A 1 gk
Fquations

Credit Howrs: 3(3,1,0) (++V 7)o il Shin )
Level: Seventh _ ol 35 fial
Frerequisites: MAT 3320, MAT 3330 s VT + iy V77 + e vl
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Course Deseription

Introduction and Basi¢ Facts about PDE's — Types of PDE's —  Derivation of the Heat and Wave
Equations from physies — Solution of boundnry problems (Lhrichlet, Newmann, Kobin) by Fourier senies
— Eigenvalues -  EigenFunctions — Orhogonality of EigenFunctions — Sturm—Liouville Problem -
Separation of Variables: The Heat Equation in 1D = The Wave Fquation in 113,

Laplace’s Equation in Rectangles, Circles - Inhomegencous PDEs and the (Generalized) Fourier series —
Fourier Transform ~ Solutions of PDE' by Fourier Transform — Hewt and Wave Equations in Half Space
— Salving Simple Equations by Characteristics,

Suggested Teathooks POy PO 1
-Elementary applied Partial Differential Equations, Richard Haberman, ISBN 0— 13- 2528754,

-Hartial Differential Equations with Fourier Series and Boundary value Problems, Nakhale Asmar
-An introduction 1o partial differentinl equations. Yehuda Pinchover and Jacob Rubinstein
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Course Code: MAT 4380 Ry ETAr sl Ay a0
Course Title: Nonlinear Dynamics askal b bl 5 kel ad
Credit Hours: 3(3,1.0) (Vi7" sduad 2 Chin )
Level: Elective 3 o) 1 g gadd
Prerequisites: MAT 2250, MAT 3330 S R L e
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Course Description

Pendulum - Free Oscillator = Energy in the Plane Pendulum — Stability of Solutions 10 ODEs = Linear Sysiems -
Monlinear Systems — Conservation of Volume in Phase Space - Damped Oseillators and Dissipative Systems
Phase Portrsit of Damped Pendulum - Forced Oscillators and Limit Cycles — Van der Pol Equation = Parametric
Oscilluzor ~ Mathieu’s Equation — Elements of Floquet Theory = Stability of the Parametric Pendulum - Damping,
Fuinrier Trnsfonns: Contineous  Fourter  Transform — Discrere Foorder  Transform —  Inverse DFT =
Autocorretations — Power Spectra - Poincaré Sections - Periodic - Quasiperiodic Flows = Aperiodic Flows = |- D
Flows — Rissler Attractor — Fluid Dynamics and Rayleigh— Bénard Convection = The Cancept of a Continuum —
Mass Conservation - Momentum Conservation - Substantial Derivative — Forces on Fluid Particle -
Mondimensionalization of Navier-Stokes Equations — Rifurcation Diagram - Pattern Formation — Convection in
the Earth = Intreduction o Strange Attractors — Dissipation and Attraction - Attractors with 2D = Aperiodic
Attractors — Rissler Attractor — Lorenz Cquations — Physical Problém and Parametrization — Equations of Motion
- Momentum Equation - Temperature Equation - Dimensionless Equations - Stability = Diverging Trajectories -

Lyoponov Exponents,

Suggested Texthooks Aa_dhali ot
-Nonlinear Dynamics and Chaos: With Applications 1o Physics, Biolagy, Chemistry and Engineering
(Studies in nonlincarity) by Steven H. Strogatz (29 Dec 2000)

- Understanding Nonlinear Dvaamies, by Daniel Kaplan und Leon Glass, Publisher: Springer: 1st
ad. 1995, Corr, 2nd printing adibon (1 Mewv lgg?:lr ISBMN-10: 0387044400, ISBAN-13: 978
0387544401
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Course Code: MAT 4390 Ry, ET4. s Ny S0
Cowrse Thtle: DA Terential Gunmatr:.- I NS TN Yy = f'-i
Credit Hours: 3(3,1.0) [#aha™)F 2dpud b s gh
Level: Flective I 7.g flaad
Prerequisites: MAT 2250, MA T 3320, MAT 3330 a3 T+ 7YY o agms; V990 5 R il |
kel Sl
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Course Description

Geometry of Curves in the Plane — Arc Length — Tangential and Normal Vectors — (signed) Curvature -
Reconstraction of a Curve with given Curvature and Are Length — Evelutes and Involutes - the
Isopenimetric Inequality and Hopl's Theorem on the Tangential Degree of an Embeddad Closed Curve -
Geometry of Curves in the Space - Arc length - Curvature - Torsion = The Frenel— Serret Equations -
REeconstruction of a curve with given curvature and torsion - Generalized helices — Evolutes and
involutes. Surfaces in Space: The first and second fundamental forms — Area and the Gaoss and Codazzi
Equations - Gaussian curvature — developahle surfaces — principal curvature = Meuniar’s Theorem =
surfaces of consant Gaussian curvature — mean curvature — minimal surfaces — Intrinsic Geometry of
Surfaces — Gendesic curvature of curves on surfaces — First variation of arc length — The Gauss— Bonnet
Theorem and applications.

Sagpested Tevthooks as Shaf o5

<Ldirk Jan Struik, "Lectures on classical differential geometry"”, Dover Publications,
| = Elementary Differential Geometry, Second Edition, Barrett O"Neill, 2006
| = Schaum's putlines. "Differential Geometry”, Martin M. Lipschute, Ph. D, 1969,
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Conrse Code: MAT 4400 T TR RN FLITY
Counrse Title: Advanced Fluid Mechanics Al ad pall 1B ) Rt )
Credit Hours: 3(1,1,0) A M e e
Level: Elactive 5 i Dy gl
Prerequisites: MAT Y200, MAT 4360 s AT ) TV e ol
Pashal Sl gias |
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bl e a pflay aled) Bl = bl A i

' Counrse Dese ription

Continuum Viewpoint and the Equation of Maotion — Static Fluids - Mass Conservation - Inviscid Flow
iDifterential Approach)— Euler's Equation — Bernoulli's Integral — The Effects of Streamline Curvature
= Cantrol Volume Thearems (Integral Approach) = Linear Momentum Theorem = Angular Momenium
Theorem — First and Second Laws of Thermodynamics — Navier— Stokes Equation and Viscous Flow -
Boundary Layers — Separation and the Effect on Drag and Lift — Vorticity and Circulation — Potential
Flow - Lift — Drag and Thrust - Surfoce Tension and its Effect on Flows,

Sugegested Texthooks da ) o2
-Kundu Pijush K. and Im M. Cohen, © Fluid Mechanics”, 3rd ed. Burlington, MA; Elsevier, (2004),
ISBN: 9780121782535
- Fundamentals of Fluld Mechanics, by Bruce R, Munson, 5th Editien, 2006 | ISBN-10; 0470067223 |
ISOM-13: 9TE-ATO0ETI22 |
=Introduction to Fluid Mechanics (Bth), Philip 1. Pritchard, John C Leylegian, Robert W Fox, Alan T
MeDonald
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Course Code: MAT 4410 ey B e sl G
| Course Title: Classical Mechunics i Al S _;j_-n_!t-.l_
Credit Hours: 3(3,1,0) (VT sl Chia g)
Level: Elective of hia) g el
Prereqguisites: MAT 2200, MAT 4360 g BT YT s
Pl il s
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Course Deseription

Principle of Stationary Action - Lagrange Eguations — Hamilon's Principle — Coordinate
Transformations and Rigid Constraints — Total time Derivatives and the Evler- Lagrunge Operator -
State and Evolution = Chaos — Conserved Cuantities — Rigid Bodies — Kinematics of Rigid Bodies -
Moments of Inertia — Generalized Coondinates for Rigid Bedies = Motion of a Free Rigid Body -
Axisymmetric Top — Spin- (hit Coupling - Fuler's Fquations — Hamilton's Equations — Legendre
Transformation — Hamiltonian Action and Poisson Brackets — Phase Space Reduction — Phase Space
Evolution — Surfaces of Section — Autonomous Systemns: Henon— Heiles — Exponential Divergence —
Solar System — Liouville Theorem - Phase Space Structure - Linear Swubility - Homoclinie Tangle -
Intcgrable Systems — Poincare- Birkhoff Theorem — Invariant Curves — KAM Theorem — Canonical
Transformations — Imegral Invariants — Extended Phase Space — Generating Functions — Time Evolution
in Canonical Hamilton— Jacobi Equation — Lie Transforms — Periurbation Theory — Perturbation Theory
with Lie Series.

Suggested Texthooks PR P

| - Bussman Gerald Jay and Jack Wisdom, "Structure and Interpretation of Classical Mechanics”,
| Cambridge, MA: MIT Press March 10, (2001), ISBN: 97280262 19045546.
| «(lassical Mechanics, Herbent Galdstein
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Course Code: MAT 4420 wRey LET sl By e b

| Course Thtle: introduction to Functional Analysis e T
Credit Hours: 3(3,1.0) {261 aT)T sagud il Cdaa g

Level: Elective f_,-l.ﬁi'- F,ilj-ll

Prevequisites: MAT 3280, MAT 3460 e TET ) TV 2 T
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Course Deseription

MNormed Vector Spaces — Completeness - Functionals = Hilbert spaces — [somorphism — Cardinality —
Aleph  Mull - 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 — Hilben-Schmidt and Trace Class Operstors.

Suggested Texthooks aa plhall L2t

Giles J. R., "Introduction to the Analysis of Normed Linear Spaces”, Cambridge University, Press
(2000).

-Functional Analysis, Scbolev Spaces and Partial Differential Equations , Haim Brezis

- Applied Functional Analysis . D 1 Griffel
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Course Code: MAT 4430 dm g A BT ad By el
Course Title: Introduction to Topology e Sl b ek 1 Al ad
Credit Honrs: 3(3,1,0) O
Lovel : Seventh plaall 1 flanal
Prerequisites: MAT 3460 ety TET e & Bhew
el oy e
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Course Description

Logic and Foundations — Relations — Cardinality = Axiom of Choice = Topalogies = Closed Sefs =
Continuous Functions - Arbitrary Products - Metric Topologies — Quotient Topology — Connecled
Spaces - Compact Spaces — Well- Ordered Sets = Maximum Principle = Countability and Scparation
Axioms - Urysohn Lemma - Metrization — Tietze Theorem — Tychonofl Theorem — Stone—Cech
Compactification — Baire Spaces — Dimension — Imbedding in Euclhidean Space,

Suggested Textbooks da ikl g0

Munkres James, "Topology”, 2nd ed, Upper Saddie River— NJI: Prentice Hall, ISBN: D131816292
JInroduction 1o General Topology, by George L. Cain, ISBN10: 0201756110, ISBN13; 978
0201756111

~Topology : Introduction to Paint -5et and Algebraic, by Donald W. Kahn, ISBN10: 0485586004
15HN1S 7 B-{MESESEIHT
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Course Code: MAT 4450 gy 10 sad Ny e d
Course Title: Absiract Algebra-11 M=aaall ad &y Akad pud
| Credit Hours: 3(3,1,0) (= aT)T 2 o cilan gl
Level: Seventh gl £ ganal |
| Prerequisites: MAT 2450) ™
Pl i
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Course Description

Rings: Delinitions — Basic Properties of Rings — Subring — Ficlds — Division Ring - Integral Domain -
Characteristic of the Rings — Right and Left Ideal of the Ring - Quotiemt Rings — Principlal Ideal
Domains  Unique Factorization — Gauss' Lemma — Explicit Factorization = Maximal Ideals = Gauss
Primes - Quadratic Integers — [deal Fractions — ldeal Classes — Relations in a Ring - Adjoining Flements
- Polynomial Rings — Euclidean Rinps — Ring Homomerphism — Ring Endomorphism — Fields:
Algebraic Elements — Modules over rings - Submodules — quotient modulas,

Sugpested Texthooks da Chal SR
Artin M., "Algebra”, Englewcod Cliffs, NJ: Prentice- Hall, ISBN: 01 30047635,
Herstein N, Abstract algebra, macmillam Inc, 1986

Gallian 1A, contemporary shstract algebra 3™ edition D.C. heath company, 1994
J.B.fraleigh , a first course in abstract nlgebra, 4" edition adddison Wesley, 1989
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Course Code: MAT 4470 ey LRV gy Gl

Euumfﬂr:ﬁ:ﬂl.ﬂnalyﬂﬂl = il JaT 2l el
Credit Hours: 3(3,1,0) (*0VaT)T il il ik B
Level: Elective F ) 1 g faaad
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Crarse Deseription

Metric Spaces — Continuity — Limit Points — Compactness - Connectedness — Differentiation in n Dimensions -
Conditions for Differentiability — Mean Value Theorem — Chain Rule = Mean Value Theorem in n [imeénsions —
Inverse Function Theorem — Reimann Integrals of Several Variables - Conditions for Integrability — Measure Zero
— Fubini Theorem — Properties of Reimann lntegrals = Integration Cner More General Regions = Rectifiable Sets -
Volume - Improper Integrals — Exhnustions = Compact Support = Partitions of Unity = Dual Spaces - Tensors -
Pullback Operators — Altemnating Tensors - Rechindant Tensors — Wedge Product = Deterninant - Orientations of
Vector Spaces — Tangent Spaces and k= Forms = The d Operaior — Pullback Operater on Exterior Forms -
Integration with Differentinl Forms = Chonge of Vorishles 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 — Manifokds — Tangenl Spaces of
Muanifolds — DefTerential Forms on Manifolds = Orieniztions of Manifolds — Inegration on Manifolds = Degree on
| Manifolds — Hopf Theorem — Integration on Smooth Domains -~ Stokes’ Theorem
da ghall L ogh

Sugzested Texthooks

Micieguisites; MMAT 320, MAT 3460, AT 2200

- Murkres J., "Analysis on Manifolds”, Cambridge, MA: Perscus Publishing, ISBN- 0201510355 -
15BN 020131 3963,

- Spivak M., "Calculus on Manifolds: A Modem Approach to Classical Theorems of Advanced
Caleulus", Cambridge, MA: Perseus Publishing, [SBN: DB05390219.

| VETTVETY o ol ] iy S e 3 e
. AT [ e

VORI ITY Ll ey ol s e
VYT [ g e

| aulth e e |t
= ,..."i'l :'lu.:';:ﬂ
= P N 1o 50
R e .:'.___.;"-; ":‘\.
Y T ik TH
F:‘.-"??""'.' s -r"'_-"_"-\-:_\. r-ll:t.:jl:}\
F i g R
B[\ 5 '-Lu
| i
(11 (F )]
| e = 4
h W gy T -"_"'. |
N A
i _.‘--._.-~"': W i
-] rl....'.-'.,."r- L }
.:_‘ '.-._:' 'I"'-'I"t-'
e i

A Rl Jigadize elies ) dadly o RSy djaghedd Jpntll Sadlal ANS g o daals o pdll w



Course Code: MAT 4480 waiy LEAs iy e
Course Thile: Principles of Automaiic Control (A pEadl 5l il e
Credit Hours: 3(3,1,0) (2 VTt G
Level: Elective kR Ty e
Prerequisites: MAT 2250, MAT 3320, MAT 3330 s YT g y T e i VY00 il e

§ kel S it
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Course Description

Closcd- loop control systems — Open- loop control systems = The Laplace Transform - Mathematical
Modeling 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 — Lizpunov Stability Analysis and Quadratic Optimal.

Suggested Textbooks da Jhadl oL
Ogata K., "Modern Control Engincering”, Prentice Hall
Chpata K | "Solving Contml Faginesring Problemes with BMATLABE", Prentice Hall

Kuo Benjamin, "Automatic Control Systems”, Prentice Hall
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Course Code: MAT 4450 gy LB 2B By Ja
Course Tifle: Applications of Continuum Mechanies to | pals b Al Tl j¥ 15055 ikl 1 kel st
Earth, Atmospheric, and Planctary Scignces ) gy gadl g
Credit Howrs: 3(3,1.0) [0 VaT)T sagual il o gl
Level: Elective e
Prevequisites: MAT 2250, MA T 4360 ey ET T ) TYE R ol

t el Ly i
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Course Deseription

Tractions — Stress Tensor — Stress Fensor i Different Coordinale Systems — Poce Fluid Pressure —
Newton's Second Law — Stress in the Farth — Stress Rotation — Sandbox Tectonics — Displacement
Gradients — Measurement of Displacement Gradient Tensor — Finite Strain — Elasticity - Dislocation in
Elastic Half space Made| of the Farthquake Cycle — Stress and Strain from a Screw Dislocation Plates -
Mavier Stokes Eguation — Growth and Decay of Boundary undulations = Flow in Porous Media.

Suggested Texthbooks da TRl N

Schubent G., Turcotte D. L. and Schubert 1., "Geodynamics”, Cambridge, MA; New York — NY:
Cambridge University Press (2001), ISBN: 9780521666244,

(. V. Middleton and Wilcock P. R., "Mechanics in the Earth and Environmental Sciences", Cambridge,
MA: New York— NY: Cambridge University Press (1994), ISBN: 978052 1446693.
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Course Code: MAT 4500 iy B il By e d

Course Title: Numerical Methods for Partial . jad Al il S sl Jad sl 3kl £ Al e

Differential Equations

Credit Hoars: 3(3,1.0) (oo VeT)HT rigaad ) Cilan gl

Level: Elective o ] 3 g gResali

Prerequisitess MA 3370, MAT 4360 o= BT T o ey TPV s il
FaAa e
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Course Deseription

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 — Owerview —Parabolic Problems — Eigenvalue Problems. Integral Equations: Collocation and
Galerkin Methods — Fast Solvers.

Suggesied Textbooks Aa clald 53
Trefethen L, N. and Bau D, " Numerical Linear Algebra”, Philadelphia, PA: SIAM, {1997). ISBN:
FTROEIETI 3619,

Levecque R, "Numerical Methods for Conservation Laws", Lectures in Mathematics, ETH Zurich,
Hirkhatser,

Quarteroni A, and Valli A., " Mumerical Approximation of Partial Differential Equations”, Berlin; New
York, NY: Springer— Verag, (1997), ISBN: 9783540571117,
Atkinson K. E., "The Numerical Solution of Integral Fquations of the Second Kind", Cambridge, UK

Cambridge University Press (1997), 1ISBN: 9780521583916,
Briggs W. L. ecal, A Muligrd Tueorial”, 2nd ed. Fhiladelphia — FA: SIAM, (S0, ISHN:
OTRORGHT 4623
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Course Code: MAT 4510 LT TR
Course Title: Calculus of Variations Sl et ) e
Credit Hours: 3(3.1.0) [0V sl 20 i gl
Level: Selective 5 i) g gl
FMrevequisites: MAT 3320, MAT 3310 iy PO i, VPR G el

1akall Gly glas
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Course Description
Review of Veotor Spaces = Funclional = The Geodesics Problems — Brachistochrone = Linear Funetivnal —
Propertics of Functional - Local Maximum - Local Minimum — Extremum Value — Extremal with Comers -
Enler's Necessary Condition — Constant End Points Problems — Minimal Time Curve Problem — Funtional of
Several Varinbles — Canonical Foler - Logrange Equations — Hamilton's Principle — Functional of Higher
Derivatives — Euler- Poisson Differentin] Fouation — Functional with Muliple integrals — Minimal Surface
Plaican’s Problem and Applications = Schrsdingsr's Equations — [nverse Problem - Moving End Points Problems
= Transversality Conditions = Hamilion— Jacobi Equetion — Extremals With Comers = Reflection of Extremals —
Refraction of Extremals - Corners Conditions — Megessary and Sufficient Conditions of Extremals ~ Legendre
Condition ~ Jacobi Conditions — Weierstrass Condition —~ Optimal Control — Optimality Principle — Bellman's
Equation = Maximum Principle and [is Applications.

Sugzested Texthooks a3 gihall ol
Giaquinta M. and Hilderbrandi S, "Calculus of Variations 1", New York — NY! Springer, ISBN:
9780387506258,
| Troutman J. L., "Variational Calculus with Elementary Coavexity™, New Yark = NY: Springer— Verlag,
ISBN: 9780387907710,
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Course Code: MAT 4530 TR LA I TRy
Course Title: Optimization ALl (B s 3 g el et
Credit Hours: 3(3,1,0) (VT tigd ) chin
Level: Dlective i ] g gend
Prerequisites: MAT 2250, MAT 3320 e TPV e o m YY 0 1 e ke

e
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Course Description

Linear Optimization — Introduction — The Geometry of Linear Optimization — The Simplex Method -
Duality Theory | = Duality Theory 11 = Sensitivity Analydis = Robust Optimization — Large Seale
Oiptimization — Network Flows — Network Optimization — [ntroduction and Applications — Metwork
Optimization = The Metwork Simplex Algorithm - Discrete Optimization — Exnct Methods for [P -
Lagrangian Methods — Heuristic Methods — Dynamic Optimization — Dynamic Progrmamming — MNonlingar
Optimization — Applications of Nonlincar Oplimization — Optumality Conditions and Gradient Methods
for Unconstrained Optimization — Line Searches and Mewton's Method — The Conjugate Gradient
Algorithm Optimality Conditions for Constrained Optimization — The Affine Scaling Algorithm — Barrier
Interior Point Algorithms — Semidefinite Optimization.

Sugzesied Tevibooks Ay gliall 8N

- Bertsimas Dimitris and John Tuitsiklis, "Introduction to Linear Optimization®, Belmont —  MA: Athena
Scientific Press, ISBN: 9781886320190
= A First Course in Optimization Theory by Rangarajan K. Sundaram (Jun 13, 1996)

- Enginegring Optimization: Theory and Practice by §. 5. Rao (Jul 20, 200%)
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Course Code: MA 1 4540 ' gy E8E . ab By e
Course Title: Computations! Geametry dovaall otk ;) Rl
Credit Howrs: 3(3,1,0) (07T sdged ol Shaa pb
Level: Elective o5 et gl
Prerequisites: MAT 2250, MAT 3330, MAT 3370 AR S DR e
1 hadl Sy i

ol Sl — e i Tk = mlaay el ALY Al — Bt Sl w Ml i

Course Description

Classification of Geometric Modeling Farms — Differential Geometry of Curves — Differential Geometry
of Surfaces — Intrdisetinn 1o Spline Corves — B— splines { Uniform and Neon— unifamm) — Spline Surfaces
- Physically— Based Deformahle Surfaces — Fairing - Generalized Cylinders — Blending Surfaces —
Surface Intersections — Noalinear Solvers — Interval Methods — Robustness — OfTset Curves and Surfaces
— Advanced Topics in Differential Geometry (Geodesies - Developable Surfaces — Umbilics — Parabolic
Line = Ridge Line - Sub— Parabolic Line) = Localizativn — Discrete Differemial Geometry.

Suggesied Texthooks o Shall il
= Computaticonal UGeometry, CEU Press
- Patrikalakiz N. M. and Meckaws T,, "Shape Interrogation for Computer Aided Design and

Manufacturing”, New York — NY: Springer Verleg, February (2002), ISBN: 9783540424543,
- Computational Geometry: Algorithms and Applications by Mark H. Overmars (Nov 19, 2010)
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Course Code: MAT 4550 gy 108 By e
Course Title: Wavelets and Modem Signal Processing S ! ey ol 2l e
Credit Howrs: 3(3,1,0) (0D gl 0 i da g
sevel Lol g A i )
Prorequisites: MAT 3470 i BEY e 3 Rl ipudaia

1 g hall iy
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Course Deseription

The Continuous Fourier Transform - The Discrete Fourier Transform = FFT = Time Frequency Analysis
~ahor time Fourier tmnsform — The Wavelet Transform =The Continuous Wavelet Transform — Discrete
Wavelet Transforms = Orthogonal Basis of Wavelets — Statistical Estimation — Denoising by Linear
Filtering Inverse Problems — Approximation Theory! LincarMonlincar Approximation and
Applications to Data Compression. = Wavelets and Algorithms— Fast Wavelel Transforms — Avelet
Packets — Cosine Packets — Basls Pursuit — Data Compression — Nonlinear Estimation — Topics in
Sochastic Processes— Topics in Numerical Analysis = Multigrids and Fast Solvers,

Suggested Textbooks da hall 50
- " Wavelets and Filter Banks®, Wellesley, Cambridge Press,
= Wavelets & Signal Processing by Lokenath Debnath (Jul 2, 2003)
- A Wavelet Tour of Signal Processing, Third Edition: The Sparse Way by 5. G. Mallat { Dec 25, 2008)
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Course Code: MAT 4560 ey 18N, 1y Ga gl
Course Title: Rigid Body Dynamics Ll ) Vgl 1 il PR |
Credit Howrs: 3(3,1,0} (VM7 g )40 Chan gl
Level: El=ctive L et 3 sl
Prerequisites: MAT 2290, MAT 3330 coma g TT e o ms y TR s alialie

B L=

= alilad gl = Al = Jald ADN - gt — 4 S - aphall - 400 S0 il Sl Gt e A
G = O Glh L gladl By st = Aaalll 8 el gyl 1 A8 adl A8 — A5 el A -l = i A
g o i gl Uil il ey LA ) A T ) Gl — A Bl = SN il
o il el sl y S el A = Al St Sfdles 8 el S es tipeey 6 Bl el 1S5l
G s 45 gl = 3 el 48 b — a el A5l — U1 - A e g el 36 ad - 35 el e = el S f 1A

- S s b = R S e Sl el 35 el — g gl 35 — ALEY

Course Description
CurvilLinear Motion — Carteslan Coordinates — Cquations of Motion in Canesian Coordinates — Intrirsic
Coordinates — Other Coordinate Systems - Application Examples — Work and Energy — Conservalive Forces -
Potential Energy — Lincar Impulse and Momerum - Angular Impulse and Momenium — Relative Motion —
Transiating Axes — Relative Motion RotatingTranslating Axes — Newton's Second Law for Non-  Inenial
Observers = Inertial Forces — MNewlonian Relativity = Gravilational Attraction = The Earth 85 & Mon— Incriial -
Reference Frame - 2D Rigid Body Kinematics — Conservation Laws for Systems of Panticles. 2D Rigid Body
Dynamics: Equations of Moton — Work and Energy - Impulse and Momentum — Pendulums, 3D Rigd Body
Kinematics. 3D Rigid Body Dynamics: Inertia Tensor - Equations of Motion — Gyroscopic Motion — Torgue—
Free Motion = Spin Stabilimtion, Varishle Maoss Systems: The Rocket Equation — Centml Force Mofion —
Keppler's Laws = Orbits — Orbit Trensfer, 5

Suggested Textbooks fa il 200
Meriam J. L. and Kraige L. G, "Engineering Mechanics: Lvnamics”, 5th ed. New York: Wiley —
December 28, (2001), ISBN: 0471406457,
Harrison H. R, and Nettleton T., "Advanced Enginecring Dynamics®, London: Amald, ISBN:
0340645717.
Hibbeler R. C., "Engineering Mechanics: Statics And Dynamics”, Yth ed, Upper Saddle River - M. 1.:
Preatice Hall, December 15, (2001 ), [SBMN: 0] 30200069,
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Course Code: MAT 3240 ol TR 'ﬂa’d )
Course Title: Aztuarial mathematics-11 1l=dy § G5} Sdyialsp 2 hall gl
Credit Hours: 3(3.1,0) [+0aT)T s il Shaa g
Level: Elective it Ty ghsad
Prerequisitess MAT 2311 rasy TPV g Rl ki
okl Sy glas
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Course Description:

Review of financial models - porifolio selection -laxation - Monte-Carlo simulation and
option pricing - measurement and assessment of financial performance - risk
management - financial analysis and planning - Finite Difference methods for partial
differential equations in finance - Time series amalvsis and parameter estimation -
Applications

Suggested Textbooks da i D

An Undergraduate Introduction 1o Financlal M athematics, J. Robert Buchanan, ISBN 93] -256-637-6
-Robert Clssell and et al (2009), Mathematics of Finance, Houghton Mifflin Company,

1. T, Song (2005 ), Fundamentals of probability and Finance tor engineering, John Wily and Sons, Lid.

« Paul Mac Berthouex and Linfield C. Brown, Mathematics for Finance Second Edition, LEWIS
PLIR]ISHERS
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Course Code: MAT 4620 ey 19T iy Je
Course Tithe; Ethics of Mathematicians ezl s 1D e A alall danial 1 kel .|I-=J
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Course Description

| Concept of Ethies in [slam - Manners of Mathematicians - Difference between Mathematical Ethics and

| Manners = Ethics and General Welfare — Ethics in Geagral jobs — Duties in General job - Manners of the
Mathematical Emplovee — [llegal Manners of the Mathematical Employee — Deviation of Authority or job
— Bribery — Gifis and Tips - Favoritism — Embezzlement — Forgery — Using the Autharity or job.
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Course Code: MAT 4820 iy LAY iy e
Course Title: Graduation Project A e kel aud
Credit Hours: 3(2,1.0) (V)T thgaal i it gh
Level: Eigth cpelil g el
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Course Description

As a partial fulfillment for the award of degree of Bachelor of Science in Mathematics, students ane
required to complete o graduation project during the course of study. At the beginning of the last semester
of the program the student will have o select o topic for the project in consultation with the project
supervisor allotted 1o them from the depantment. 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 Depaniment and proper grade will be
awarded for the project.

Suggested Testhooks da jikal) wuikd
,_,.'..'l,_n*wrl,ufrrq_;‘,ﬂl,uﬁ Gl Sl _daa dll e | o VETTNETY Ol LT abday sl e Al g
e T _n:‘j.r.'rl.f | g Casha Lils
AN e ——ar
T ,!n.-.i"i" :_-util"
(a8 N st 0
i E,
) 19
Il,IJIE .
Ry k'LJ
1.;_..5'7:

———————————————————————————————————————————eeeeeeeeeeeeeeeee e
TY daial eadiie u e el Al - A€ s iadatl gyl Aaalal ARGy o Sipiay Gl mdd



Course Code: Stat 2010 el Tt sl Ay e

Course Title: Elementary Probability and Siatistics iy o lemaf] (g ha 7 g el e |

Credit Hours: 33, 1, U) [y 1, TIT v i Chdangh

Level: Third S g e
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Counrse Ohjectives
The aim of this course is 1v understand
1= The basic concepts end principles in the descriptive statistics.
2- The hisic probability concepis, sampling distributicn.
3= The estimation and testing hypotheses about population mean and proportion,

Course Conlenils

Descriptive Statistics: Statistical data classilication - Measures of central tendency — Measures of
dispersion. Basic probability concepis: Conditional probahility — Bayes law — Random variable and
probubility distribution — Binomial distribution — Normal distribution and its applications — Sampling
distribution of the mean central limit theorem — Estimation of the population mean and proportion —
Testing hyputheses about population mean aml proportion.

Exercises: Include problems o cover the entire course contents.

Suggested Text Books skl olof

|- Elementary Statistics (A step by step approach), By Allan G, Bluman {8th edion}, 2012,

2- Introduction in Statistics and probability with Application by Excel. Author Name: Abdullah Sheha
and Adnan Bery, Publisher: Al-Shakery Library Year: 142% H.
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Course Title: Statistical Methods Aan) 5 ok oy kall gl
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Course Objectives
The aim of this course is to understand
|- The basic concepts and principles in the statistical distributions.

J- The Interval estimation.

3= Testing hypotheses and Comelation and regression,

Course Conienis

Some Swtistical distributions (without proofs) = Sampling distnbutions = Central limit theorem (without
proof) — Chebvchey's inequality = Interval estimation (two populations case) — Tesling hypotheses (two
populations case) — Intreduction to experimental designs (CRD and RBD) - ANOVA {one and two ways)
~ Regression {simple regression) —Cormelation (Pearson and Spearman) — Chi square tests and application
= Some nonparamelric lests.

Exercises: Include problems to cover the entire course conlents,

Supgpested Toxi Books rila GhaN o KN

I- Probability and Statistics for Engineering and the Sciences (6th edition) by lay .. Devare. Duxbury
Press (2003),

2. Elementary Statistics (A step by step approach), By Aflan G.Bluman (8th edition], 2012,
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Course Code: Stat 2150
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Course Objectives
The aim of this course is to understand basic concepts and principles
| -The definitions and properties of discrete and continuous random vanables.

Z-Bivariate probability distributions and Independence and correlution,

3-Likelihoods of continuous random variahle = functions of random variables.

Course Contents

Continuing the STAT 2010 concepts — Definitions and properties of discrete and continuous random
variables — Famous discrete and continuous probability distributions — Discrete bivariaie probability
distributions — Marginal and conditional probability distributions — Expecarion and variation -
Multinomial and GHG distributions — Independence and correlation = Likelihoods of continuous Random
Sample — Functions of random variables : ¥'.¢, F,

Exercises; Include problems to cover the ¢nline Course conlents

Sugpgested Text Books sda e 080

I- Applied Statistics and Probability lor Engineers Third Edition, Douglas C. Montgomery, Arizena
State, University George C. Runger Arlzoma State University John Wiley, Fundamental of
Distribution Theory, Al Rziza, KSU.
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Course Title: Statistical packages T e s A ]
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| Course abjeciives
I- To keam bow use the statistical pockapes.
2. Understanding in depth the meaning of statistical analysis.
3- Train students to test the hypotheses for population parameters.
4= Inerepse dipdent ahility o undersiand the meaning of ANOW A
5- Applications of statistical methods basis for caleulation of the measurements of siatistics.
6~ Provide students with the ability to understand the hasis and coneepts of the statistical packages.,
Conrse contents
Review of Basic Statistical Concepts {Branches of Statistics — Types of Data - Data Sources ~ Methods of Data
Collection — Data Preseniation) = Measures of Centrad Tendency — Measures of Dispersion — Correlation -
Regression. Excel Program (Opening the program - Data Entry - Data analysis wsing Microsofi Excel Frequency
distribution — Histogram — Deseriptive statistics. Data analysis using Microsoft Excel (Select Random Sample —
Generating random numbers — Correlatlon — Regression), SPSS Program (Run the program — Eistering data in
SP55). Daln analysis using spes (Frequency distribution = Descriptive statistics), Data analysis using spss
{Hypotheses tests). Normality test — Nomnality 1est by graph — One Sample t-test. Independent {-test — Comrelation
— Regresion — ANOVA.
Eacrchsea: Include problems to cover the eintlic coumse contents.
Suggested Text Books e
l- I_Is.inf; IAM SPSS Sutiddics foe Ressarch Methods by William E. Wagner, 1l Publishing by SAGE
PUBLICATOINS, INC. Edition (2013). Latest edition.
| 2- SPSS 11,0 Guide to Data Analysis by Marija Norusis Minitan Guide, Desmond J. Higham and Nicholas I,
Higham A-Jin Publishing Company, 2006 5econd Edition,
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