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This course introduce the definition of real numbers and algebraic operations, solving equations and

algebraic variations and their applications. Algebraic inequalities and applications, then an idea of complex

numbers and clarification of the idea of matrices and algebraic operations. Determinant. Straight lines.
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Introduction to statistical and some statistical terms - presentation of statistical data - measures of central tendency

(mean - medium - mode) for individual data and in the case of repetitive distributions - deviation measures (range
- mean deviation - standard deviation and variance - the coefficient of variation) of the individual data and
frequency distributions - sets, algebraic operations on sets - Definition of sample space - Incident - Methods of
counting (Basic rules - Multiplication rule - Addition rule - Permutation - Combinations) - Definition of probability
- General law of probability - Applications to probabilities - Conditional probability - Estimation - The Bayesian
theory and its applications - Definition of the random variable - Probability function (probability distribution) -
Prediction and variance of the discrete and continuous random variable - Separate probability distributions
(Bernoulli - Binomial - Poisson) - Natural distribution and its applications.
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(2) Perm S. Mann : Introductory Statistics, John wiley and sons, Inc., 2001

(3) Harry Frank, Steven C. Althoen : Statistics concepts and Applications. Cambridge University
Press, 1994 .
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Definition of the function, methods of representation of the function, classification of functions, find the
domain of the function, algebraic operations on functions. The concept of the limit of the function, theories
and the calculation of the limits, the cases of non-defined and the evaluation of the limits, the definition of
the limit of the function, the continuity concept of the function at a point and on an interval.

The definition of slope, tangent slope, concept of derivative of function, rules and evaluation of derivative
of function, chain rule, derivatives of trigonometric functions, exponential, logarithmic, higher derivatives
of functions, implicit derivation of functions, mean value theory. Some applications of derivatives: critical
values, maximum values and minimum values of functions, calculation of intervals of increase, decrease,

concavity, second derivative test, some optimization issues.
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(2) Swokowski, Olinick, and Pence: Calculus, SIXTH EDITION. John Wiely & Sons, New York.
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MATH 234  Foundations of Mathematics 4 (3 + 2+0) credit-hours.

Algebra of propositions, Mathematical induction, operations on sets, binary relations, equivalence relations

and operations, denumerable sets, Cardinal numbers, Partial order. Boolean algebra.

Prerequisite: MATH 140
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MATH 212 Introduction to Integral Calculus 4 (3 + 2+0) credit Hours.
Definition of definite integral by using Reimman sum, properties of definite integral, Mean value theory of
integration and differentiation. Definition of non-definite integral, method of integration by substitution.
Logarithmic and power functions, Hyperbolic functions and their inverse. Method of integration: by parts,
by trigonometric functions, square complete, rational functions integration, approximate method of
definite integral, L'Hopital's rate, proper integral, calculations of area, rotation of value bodies, length of
curves, polar coordinates, graphic of some polar coordinate curves. Sequences, infinite series, Taylor and
Maclaurin series, the binomial series.
sl JalSall - Alaogal) Regall Blas — spumll JalSHl olss — olesy pyeme plusial sgamll JalSall -
LSl sl Jloudly Aausl3l Jloadly Aeassle ol Jlandl o et Jladl JolSS — ansgailly JolSI - S9uzs
JolSall il clasgasll pas plasial JolSHl , sgyaally JalSall o ilisll Ol Gl Gb -
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(3) Swokowski, Olinick, and Pence: Calculus, SIXTH EDITION. John Wiely & Sons, New York
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STAT 211 Probability Theory 1 3 (2 + 2+0) credit-hours.
Probability, Random Experiment, Sample Space, and Events. Axioms of Probability, Probability laws,
combinatorial analysis for Probability. Conditional Probability, and Independence Total Probability law,
and Bayes Theorem Random variables, Discrete Random variables, Probability Mass Function. Expectation
and Variance, Cumulative Distribution Function and their properties. Continuous Random Variables,
Probability Density Function, Cumulative Distribution Function, Expectation and Variance. Moments —
Moment Generating Function. Discrete Distributions, Bernoulli trials, Binomial distribution. Poisson and
Geometric Distributions. Negative Binomial and Hyper-geometric Distributions. Continuous Distributions:
Uniform, and Exponential. Normal, and Standard Normal Distributions, and the relation between them,
z distribution, T- distribution, F- distribution
Prerequisite: MATH 212 + STAT 101
Gyl Jul=dl | Jlas¥l (ilgd |, Jleao¥l cileluw , gall sliad , dilgdall ), ¥l caypad -
Algdall alpaall - adlgdall ol panall pe dslas, Jaradl JSI Jlaxsdl 0gild, gy adl Jlaas¥, JlezsU
asl) 2ilgdall Slpall — Lolgsg STl aseddl Als, calially adgall, Adlexs¥l ATl iy, dlnail
— oyl 3l I, agzall — culially @alll aBsall , 2uSTAN auseall lls , Aullers¥l 28U Al ,
Gl Slassorll ) Aol lass9ally Ognlsy s el 63 20593, 9 gl , Abiadill Adlazsdl ilas joall
el 3530l dall 5ol , il elanill sabasll Adlass¥l clas joall — cdbadl ol (35 Aswcin
Faust T asss, o ape g9, Lo 28Mally ouliall
s ao g 8y,all casdl
/21421 () dadall) sgasdle asieilly padll Badls Hls o c¥las¥l alas oaluall N> (1)
.“.\2000

(2) PermS. Mann: Introductory Statistics, John Wiley and sons, Inc., 2001
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MATH 231 Differential and Integral Calculus 4 (3 +2+0) credit-hours.

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, and triple integrals in cylindrical and spherical coordinates, surface area.
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Slaiie sae @ Jlsall JoHly Lol Clus @bl Osdan « gles Gilias o i ors (1)
(2) Swokowski, Olinick, and Pence: Calculus, SIXTH EDITION. John Wiely & Sons, New York
(3)R.E. Larsen and R.P. Hostetler, Calculus with Analytic Geometry, 5t edition, D.C. health and company,
1994.

(4)H. Anton, Calculus with analytical Geometry, 4™ edition, John Wiley & sons, New York, 1992 .
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STAT 302 Statistical methods 3 (2 +2+0) credit-hours.
Some discrete and continuous Statistical distributions. Sampling distribution and central limit theorem.
Estimation. Hypothesis testing. Chi-square tests. Analysis of variance. Analysis of correlation and
regression. Nonparametric methods
Prerequisite: STAT 212
allaslg padnll — 23Sk Ll aylass Anlall olayjes — Aiadilly Aatll Aalasl Silayjgdl yany
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(3)). Freund and R.E. Walpole, Mathematical Statistics, 5t ed., Prentice Hall Int. Inc, 1992.

(4)R. Yates and D. Goodman ,Probability and Stochastic Processes. John Wiley & Sons. Inc 1999
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MATH 335  Vector analysis 3 (2 + 2+0) credit-hours.

Vectors, dot product, cross product, parametric curves, velocity, acceleration, arc length, curvature,
torsion, tangent plane, scalar field and gradient, directional derivatives, Lagrange multipliers, double and
iterated integral, double integralin polar coordinates, change of variables, triple integralin rectangularand
spherical coordinates, Green theorem. Two dimensional Curl, simply connected region, surface integrals,

line integral in space, exactness.
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(3) M. R. Spiegel: Theory and Problems of Vector Analysis, Schaum's Outline, Series 1959.
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MATH 242 Linear Algebra 3 (2 + 2+0) credit-hours.
Matrices: matrix operations, inverse of a matrix, solving systems of linear equations. Determinants:
definition and properties, cofactor expansion and applications. Vectors in R2, R3 scalar and cross products,
lines and planes, applications. The vector space Rn, Subspaces, linear independence, basis and dimensions,
orthogonality. Gram — Schmidt orthogonalization process. Rank of matrix. Eigenvalues and Eigenvectors,
diagonalization of a matrix.
Prerequisite: MATH 233
- Luolgsg Lasyai bzl - dbasdl c¥alall @las J> (Adgamll 1usSan Lele dnzll cilileally ligasall
sbaall - claghes, clgradly Ledrall bghsdl, Jsludl ipall o My Sl ol cbasll § clezall
Alad et — aLS Ak - Gyuelaall, slag¥lg Gl sl JMaz | 23! clelbadll, Gisall bl
lbgaimall HaaY 215 - Anlill Szl 2lil @uall - Adgapmll 4, , dalasll
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21988 Sl Hls Bpad! dasle ,Guadl caslis zosx /o, Jasll axdl (1)
cagai AU dasle clegdas ¢ asdl pzdl @ Aedder Guga wel> (2)

(3)H. Anton :Elementary Linear Algebra.
(4)R .Allenby: Linear Algebra, Edward Arnold, London Sydney; 1995.
(5)Blyth, T. S, and Robertson :Matrices and Vector Spaces; Chapman and Hall, London; 1989 .
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MATH 353  Numerical analysis 3 (2 + 2+0) credit-hours.
Numerical solution of nonlinear equations. Numerical solution of linear algebraic systems: direct and
iterative methods. Polynomial interpolation. Least - squares approximation. Numerical integration.
caghas pall c¥sladl gouall Ul -
4, Sl Gylall — 5, L) @Gyladl sddasel) dypell AadasSU gouall Jadl —
rall Slas,ll s — sgell S -
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(1) Numerical Analysis, by Richard L. Burden and ). Douglas Faires, Brooks/Cole

(2) R.L.Burden and ).D. Faires: Numerical Analysis. 6'" Edition Brooks / cole , 1997.
(3) E.A.Volkov: Numerical methods. Mir Publishers Moscow, 1986.
(4) S.S. Sastry: Introductory Methods of Numerical Analysis. 8*" Edition, Prentice-Hall, 1985
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MATH 321 Elementary and Financial Mathematics 3 (2 + 2+0) credit-hours.
Mathematical models in economics. Interests and capital growth. Marginal cost. Profit maximization.
Elasticity of demand. Efficient small firm. Portfolios, arbitrage portfolio and state prices. IS-LM analysis.

Input-output models. Consumer surplus.
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Ordinary Differential Equations 3 (2 + 2+0) credit-hours.

Definition of differential equation, methods of solution of differential equations with order one-
orthogonal orbits. Solution of higher order linear differential equation with constants coefficients
and variable coefficients - linear systems of differential equation. Solution with polynomial

coefficients using the series method-Laplace's transforms, Fourier's series.

Aloladl Aslall J>, Aalesll LWl § Jo¥) 2,0l o3 adialanll c¥olall > @b (Alslazll Aslall Casyas
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#1999

aiyll 3iSe 09y Ty @assall alaims s /o, Jo¥1 63l — Adislanll =Ll (2)

(3) R.K. Nagle, E.B. Sattand A.D. Snider: Fundamentals of differential Equations &Boundary Value
Problems. Addison Wesley, Longman, 2000.

(4) Earl. D. Rainvillem and Philip E. Bedient: Elementary Differential Equations, 8™ edition, New York,
1974.

(5) Eare A. Coddington: An introduction to ordinary differential equations, New Jersy, 1961.
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STAT361  Operation Research 3(2+2+0) credit-hours.

Operation research introduction: history of op-research-meaning of OR-subjects of OR-problem
formulation-creation-creation of the mathematical model. Introduction to decision theory: pay off
matrix- Decision in the different situation (sure, risk, probabilistic) - returns — decision tree.
Introduction to linear programs and its applications: graphical method for solving L. P-
Transportation model. Assignment model. Introduction to graph theory and networks: shapes and
directed shapes- types of shapes- trees- network definition- shortest route problem in networks

without directive loops.
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Ul 39 Blalell Ul G5l Sl mlabea ,HLall 3Last el 1l St clghas clylall Jolas 28,al
ety Lelaas ealy Zuladl Laplll dasll dmapll (o S e 3,858 slacly ,hball 5xa aSW aue
Sl Jasdl gz 3gaill BUS B8ymag Jas Ay pasmiil] Ay Jaul Blives sl aplally &bl

Adasdl Al dilas § Leligdasy gl Golo o)l 244,85 (apimnsed]!

1 g 8,8l CasTI
2008, 30580 dazs slowl 5, Slileall Sgzy § Aada (1)

#2008, £50 528 Gy ,Olebo el 21, Sloall Bigmy § Zaskie (2)

(3) H.A.Taha: Operations Research(An Introduction) 3" ed. London ,Macmillan Publishing
Combany,Inc.,1983.
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MATH 371 Economic and Financial Mathematics 2 (2 +1+ 0) credit-hours.

First order recurrences. The Cobweb model. Contours and isoquants. Optimization in two variables.

Vectors, preferences and convexity. Constrained optimization, elementary theory of the firm, Cobb-

Douglas firm. Lagrangeans and the consumer, elementary theory of the consumer. Second order

recurrences, dynamics of economy, business cycles. Ordinary differential equations, continuous time

models, market trend and consumer demand.

saadlly alalall - clzmill - (updie 3 Aelad¥l - @S Agluda N1 - maddl z 3503 — Jo¥1 2,1 e il ,SI
- cllaadly calemilo M - Dlaga - aeS AS, 4l - a8, Al el & laddl - (g, adl ) sugall A laad -
sl - &bl Jlae¥l 005 - sLand ¥ 4 aliys - bl 46,00 (e @yl Sl - cllguald Byuanl! &,k

lleadl cllhies Gadl ool - 2laill 2,a85]1 & 3gaill - Ayalall Alslazll

1 g 85,8l CasTl
2009 , 92 cexi Jole /o, 4dWllg 2palazd ¥ aglall § ciluals,dl (1)

2004, Jatis 2S5 /5 saadl oy /3 Alailly 2uslazd¥l aglall 3 clusb, )l (4)
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MATH 383 Real Analysis 3 (2 +2) credit-hours

Limits of functions, continuous functions, properties of continuity, regular continuity, connected

set and continuity, derivative and properties of derivation, Mean value theorem, Lopital rule,

Taylor theory, Riemann sums, Fundamental theory of differential and integral calculus

aazall - Jhai¥ls Lolill clegenll - panll Juas¥l — Jhas¥l olss — Jisdl Jhasl — Jlsdl bl -

ALl B laal) — ol prpaloma - 5gbls Aylas — Jlasnged 5uiels — alasgall Logall 4las — GLALaN] salyss
JeolSdly haladdl lus @ JolSHly islazl

Iy llg 8,8kl casTl.

dadall . 55\’“5'.“"“'” @L@ .5‘9}.:5.5_" dozxa . ;n_JU ‘ QL’L” ¢ 3=xllg - Jjﬁ}” ¢ 3l ‘;5_5.5_7_” Jel=dl ceolie 1)
2 1419 4l

(2) Introduction to Real Analysis, Robert G. Bartle, Donald R. Sherbert, Third Edition, Wiley and
Sons.

(3) J. Mikusiuski and P. Mikusiuski : An Introduction to Analysis, John Wiley, New York , 1993.
(4) W.Rudin: Principles of Mathematical Analysis, McGraw-Hill Inc, New York , 1966
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MATH 417 Special Functions 3 (2 +2+0) credit-hours.
Gamma Function, Beta Function, Complete Elliptic Integral of the First Kind, Complete Elliptic Integral of
the Second Kind, Confluent (Degenerate) Hypergeometric Function of the First Kind, Confluent
(Degenerate) Hypergeometric Function of the Second Kind, Elliptic Integral of the First Kind, Elliptic
Integral of the Second Kind, Elliptic Integral of the Third Kind, Error Function, Hypergeometric Function,
Incomplete Gamma Function, Bessel Functions, Bessel Function of the First Kind, Bessel Function of the
Second Kind, Modified Bessel Function of the First Kind, Modified Bessel Function of the Second Kind,
Parabolic Cylinder Function, Whittaker Function, Chebyshev Polynomial of the First Kind, Chebyshev
Polynomial of the Second Kind, Gegenbauer Polynomial, Hermite Polynomial, Laguerre Polynomial,
Legendre Polynomial.
335 Jlall Gl el o Al adliall JalSall (531 il o alil adliall JolSl i Al Lol &l
JolSdl G gl o (amaidl) Alamill Bwidl God Jlodl Jo¥! goill (o (Amaill) Alnmill duwonil
Jlsadl Uasedl Al 2l poall o gadlindl Lol L g5ill (h gaBliall JolSall g8l g9l 0 (qaBliall
oty 1 U 301 (s ot 1 ST g9l o s 13 ) oty Jlg <als il Lol 1 Aol B9
d9d SIS ‘,gs;,;j Ay, IS Alghaud AN (G goall (e Buall s Wls ,Jo¥) goill (ya aluall
BAS o 39> BAIS ugiizein dod> SIS (Ul psill (e i ATl sgus 58 (Jo¥l gl (e carddid
ki sgds> S Y sgu>

I.l1g 85,8l s
adgil) dasla> aglall & Jolall wee Glinay .o - slasll deme .5 Aol Jlglf (1)
(2) Richard A. Silverman and N. N AUTOR LEBEDEV : Special Functions & Their Applications.

Courier Dover Publications, 1972



http://en.wikipedia.org/wiki/Gamma_function#Definition
http://en.wikipedia.org/wiki/Beta_function
http://mathworld.wolfram.com/CompleteEllipticIntegraloftheFirstKind.html
http://mathworld.wolfram.com/CompleteEllipticIntegraloftheSecondKind.html
http://mathworld.wolfram.com/CompleteEllipticIntegraloftheSecondKind.html
http://mathworld.wolfram.com/ConfluentHypergeometricFunctionoftheFirstKind.html
http://mathworld.wolfram.com/ConfluentHypergeometricFunctionoftheSecondKind.html
http://mathworld.wolfram.com/ConfluentHypergeometricFunctionoftheSecondKind.html
http://mathworld.wolfram.com/EllipticIntegraloftheFirstKind.html
http://mathworld.wolfram.com/EllipticIntegraloftheSecondKind.html
http://mathworld.wolfram.com/EllipticIntegraloftheSecondKind.html
http://mathworld.wolfram.com/EllipticIntegraloftheThirdKind.html
http://mathworld.wolfram.com/Erf.html
http://mathworld.wolfram.com/HypergeometricFunction.html
http://en.wikipedia.org/wiki/Incomplete_gamma_function
http://en.wikipedia.org/wiki/Bessel_function
http://mathworld.wolfram.com/BesselFunctionoftheFirstKind.html
http://mathworld.wolfram.com/BesselFunctionoftheSecondKind.html
http://mathworld.wolfram.com/BesselFunctionoftheSecondKind.html
http://mathworld.wolfram.com/ModifiedBesselFunctionoftheFirstKind.html
http://mathworld.wolfram.com/ModifiedBesselFunctionoftheSecondKind.html
http://mathworld.wolfram.com/ParabolicCylinderFunction.html
http://mathworld.wolfram.com/WhittakerFunction.html
http://mathworld.wolfram.com/ChebyshevPolynomialoftheFirstKind.html
http://mathworld.wolfram.com/ChebyshevPolynomialoftheSecondKind.html
http://mathworld.wolfram.com/ChebyshevPolynomialoftheSecondKind.html
http://mathworld.wolfram.com/GegenbauerPolynomial.html
http://mathworld.wolfram.com/HermitePolynomial.html
http://mathworld.wolfram.com/LaguerrePolynomial.html
http://mathworld.wolfram.com/LegendrePolynomial.html
http://www.google.com.sa/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22Richard+A.+Silverman%22
http://www.google.com.sa/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22N.+N+AUTOR+LEBEDEV%22
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MATH 344 Group Theory 3 (2 +2+0) credit-hours.

Definition and examples, subgroups, Lagrange theorem, normal subgroups, outer groups,

homomorphism isomorphic theorem, characteristic (Eigen) isomorphism Kayles theorem and its

generalizations. Simple groups, automorphisms, class equation effective groups on sets, prime groups.

Cauchy's theorem, Cylew's theorem , inner and outer product for groups, Brnsayed's theorem, even

groups, four's groups, characteristic isomorphism's for finite and infinite Cyclic groups.

Al sasl Rl 2l sl ol Aplas Al el lple Altely Luatliasy 8pa3ll iyl

e 8ol il -Juaadl @slas - bbbl Aaypud! ja3dl Logands (LS diase - 4aldl cMilezl) (USLAD

BYSUDNUINIVR TS PRVSTLPESIES[PRU EANT /U1 RSN DUV IRICATA PPV P VRPN (V31 [PETSOE S
gl e gl 230l el) Al ESBL a5 - bl ey cnlielyl ya) (i 9301

s alylly 85,81 casl
Sgrw Al Aasle L ASUN @398 /s Olmew geoyll we dgpma /s el Alas (1)
s ed e Amels ssre pdall we deme /o el el gsle (2)
(2)Marshall Hall, Jr. : The Theory of Groups, Amer Mathematical , 1975.

(3)W. Ledermann, A. J. Wiet : Introduction to Group Theory, Publisher Longman, 1996.

(4)). Rose : A course in group theory, Dover publications, Inc., 1994
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MATH 444  Ringsand Fields 3 (2 +2+0) credit-hours
Rings: definitions — basic properties of rings — subring — fields — division ring — integral domain —
characteristic of the ring — Ideals — quotient ring — unique factorization — Gauss lemma — maximal ideals
— Gauss primes — quadratic integers — ideal fractions — ideal classes — relations in ring — adjoining
elements —polynomial rings — Euclidean rings — ring homomorphism — ring endomorphism — Fields:
algebraic elements — field extension.
dalaio) Zolall Aaloll - dowdl) Aal> - Jododl — Aiadl Balall - Slalal 2wlad) jasbas)) -cilalall Cisyal
QUL - (Guslr Bugt) usle slans — il Jalontll — gl Zabadl - LI - Ralall s - (BulelSS
Ll § SlEMadl — Sl Jouad — LB HeuS - Apapll Azl slaed — ol cldgl — (lac]
Sdalall eISLa dal> - cISLad sls — auddyl claledl - seusdl SlS alils — a5l poball —
Jsazdl slazel — Jsandl e Al poliall

1,1l 8 5,abl casdl
oill 43S Baee Jole wama olsaie /3 1 (e — g)las ) Jsazlly wlalall § 2enis (1)

.W,MQPE\M\?,JW‘QJAAJIMM/J,AJ.;HMI soles (2)
Sga Ll dasls> S é))ﬁ /3 oleaw b9yae /3 Lazys Oyl gudle UL;l el "4.1).2_3 (3)

(3)).B .Farieigh : A first Course in Abstract Algebra. ; Addison — Wesley ;1989 .
(4)P. Hartley and T. O .Hawkes : Rings, Modules and Linear Algebra . London, New York ;
Chapman and Hall . 1991
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MATH 473 Topology 3 (2 +2+0) credit-hours.

sub base, metric spaces, continuous functions, Examples, classification of continuous functions on

topological spaces and metric spaces, Homomorphism between two topological spaces, topological

property, compact spaces, Examples, Separation Axioms, compact by sequences connected spaces,

Applications.

Az slosstll wlelianall e Alaill Jlgudl arlins — ltal — Asatll Jlgudl — AU Slebaall — il olud)

— Lol olebasll — A glastl Aol — Guzrsdess cusliad o (ISLAIN) 581 — 2,50 cleliaslly
aliadas - Ay Al alebaall alubing pel il —Jlas¥l clolue — 2l

e 85,80 casTl

(g9l e b /3 ,0lany palall e dest /3 T aladl aalsssall (1)

o391 acldally a5eally saill yadl Hls owgn Crans St /o ez sdsuill § Aanda (2)
22009 Jl52 o cAsladl Lz gdgll (3)

(4) James Munkers : Topology : A first Course, Prentice Hall, 1975
(5) S. Willard : General Topology, Reading M A, 1970
(6) D. Goshi : Introduction to General Topology, New Delhi 1986.
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MATH 432 Functional Analysis 3 (2 +2+0) credit-hours.

Holder and Minkowski inequality, different metric spaces, normal spaces, different Banach spaces, Riez,

Fisher theorem, Hana, Banach theorem. Hilbert spaces and normalized systems, introduction to bounded

and linear operators on different spaces. Applications.

Llas — dalisell UL alelad — bl lebasll — dalisell 4l olebasl — (SudsSueg yulen 2l -

e Bagazlly Adasdl @3l 3 dende — delall @lailly sl @leliad — FLL ola aplas — ;808 L)
oy - dalisll olelasll

s asl e 3y pall casI

il Aprelal Slegdall Glgs ddl dase s S 5l /5, uldl Jaleddl §9 mlsall Alas 3 ggalia (1)
1973

21411, 3dws oSl Hls Aadas Anl )l dadall aes aldl /o olelll 5ssl /5,5 pzdl (2)

(3) 1. ). Maddox : Elements of Functional Analysis . Cambridge University Press . 1970.

(4) W. Rudin : Functional Analysis , TATA McGraw-Hill Pup. Company LTD, New Delhi, 1973.

(5) E. Kreyszig : introductory functional Analysis with application, John Wiley & Sons, New York,
(1989).

(6) B. P. Rynne and M. A. Youngson, Linear Functioal Analysis, Spriger-Verlag,London,2000.
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MATH 475 differential geometry 3 (2 +2+0) credit-hours.
Theory of curves in R3 space, regular curves, changes of parameter, Serret - Frenet status and Theory,
Existence and uniqueness Theory of curves in R3 spaces. Local Theory of surfaces, simple surfaces,
Coordinate transformations, Tangent vector and space of tangents, First and Second fundamental forms.
Weingarten map. principal curvatures, Gauss curvature, mean curvature, Geodesic curves, Gauss-Codazzi-
Minardi equations.
Serret - 4,la59 fuio - Slalldl - Aebadl el - gud8Y) clasll § clumied) lad) 30l -
- dacud polasdl - gl sl Al 2 lasll - a8yl clasll 3 climiall ooy 392511 4yla5 - Frenet
- Wiengarten als -,@Lﬁb do¥1 Ll gpall - clulll slady Golell azall - dawlull edlg=all
Gauss- <¥slas - Geodesic guadguzmll cbisi¥l — clmi¥l Lawgie - Gauss sl - wlud! Slelins¥)
Codazzi-Minardi

s a e 3y il casd
42009, 2 1429 0]l 2Se bl JWal s o slami /o 1 aialasl) 2l (1)
(2) R. Millman & G. Parker, Elements of differential Geometry .

(3)Manfredo Do Carmo: Differential Geometry of Curves and Surfaces, Birkhauser, Boston , 1992.

(4) Michael Spivak: Introduction to differential Geometry, Vol. 1, 3 Edition, Addison-Wesley, 1965
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MATH 485  Complex Analysis 3 (2 +2+0) credit-hours.

Complex number, Polar and Cartesian representation of Complex number, Continuity, Limits of Complex
functions, Analytic functions, Cauchy-Riemann Theory, Harmonic functions, exponential, trigonometric,
hyperbolic and logarithmic functions. Complex integration, path integrations ,Cauchy theory, integral
Cauchy formula, boundness of abstract value of analytic function, representation of analytic function by
series, Taylor and Laurent Series, Zeros, Singular points, Residue Theorem, Applications in real and

improper integrals calculations.

i el Jloadl S Jlsall Sy (Jla¥l LS, slaedl ghaally Kol Jeterll (Sl saall
JoSa petnles ! Jlsadl At Jlgadl (alill Jlgud! (el Jlsad) aidloall Jlaadl colesy (ohsS
Jites cAldonnll Il ZAIAL) 2agall Bsgme (ulolSall (oS Hiem «shsS Aylas Ll e JalSal (S,
Slagdas « GLI) 2k (S3La Lolaudly )i il sd Aidadiog sty Ao «odladudlly 2l laall Jloutl

Alially Laddl M Clus

o lllo 8,al) casdl
rps Gall Sogl /3 ,olake pealp] Ggdaw /3 &2y iy alddy  ailiadaty S Sl (1)
g L daals
(2)Ruel V. Churchill & James Brown : Complex Analysis and Applications, McGraw-Hill, 5th
Edition, 1990.
(3)Dennis G. Zill : Complex Analysis with Application, Jenes and Bartlett publishers, Inc, 2003.




N 28 £ 84 daala
-y — ke Gla¥l g glal) Al

‘s%:fl:::‘::ﬁ; @L@im‘zj
| | glyd 9yie uoy g iged |
| 2 | o] oy, 468 || 03439 yakl 6|
T T ol ios[ a]
| 3 [ s s, 234]| Bl callazt]

2 yyall Slgizma Ciiog

MATH 468 Graph theory 3 (2 +2+0) credit-hours.

Definition of a graph, vertex set, edge set, loops, order of a graph, degree of a graph, subgraph, Types of
graph, Trees, bipartite graph, complete graph, directed graph, multigraph, Connectivity of a graph,
operations on graphs, complement of a graph, union, join, product of graphs, homomorphic graphs,

eulerian and Hamiltonian graphs, planar graphs, Euler formula, Graph coloring, line graphs -

glsl i) poudl cpsudl Bz cpsaeyl &y cnlalll (Aalnll Asgazmay (el Aegazme cpguall Cayad
Alaill agendl iclall agdl sl ayull el ag,l a5l ol agel slea¥l cpyuyl
asall L (ASLAI ) ALl agnyl) jaganrld alecaidly sbai¥l milys ALSU gyl cagan,dl e clileal

s pgy cpsdl gl hiol Bape sradl pgudl ¢ Apgtliad! pgunll - LYl

s 2l e 8y,all asdI
1983, Losll, e 3u5e e /3, obledl akas 3 e (1)

(2)Robin J. Wilson : Introduction to graph theory, second Edition, Longman , 1979.

(3) Mehdi Behzad, Gary Chatrand, and Linda Foster : Graphs & Digraphs, Wadsworth, 1979.
(4) Narsingh Deo : Graph Theory with Applications to Engineering and Computer Science.
Prentice-Hall, 1974.
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MATH 367 Number Theory 3 (2 +2+0) credit-hours.
well ordering principal, divisibility, Euclidean algorithm, prime numbers and the fundamental theorem of
arithmetic, Fermat numbers, Linear Diophantine Equations, Congruences, Residue Systems, systems of

linear Congruences, special Congruences, number theoretic functions, phythagorean triples,

pla)T ol elad dwladl 2y lailly 33o¥1 Slaedl ¢ outsl8) Hpa)les Lol LS (el st Tue
oliyladl Agdasd! laladl 2elasl L Lalasl Lolssg i) Aozl umlagyladl c¥olall (loyd
A a2l LM cagaaaldl Jleadl (aay (sl

s 2l e 8y,all asdI
! L“;u;).‘le o bl = pleews SN s raalslll = slae ZLl)L'\_} ‘3 deade (1)

(2)Kenneth H. Rosen: Elementary number theory and its Applications, Addison-Wesely Publishing
Company, Third Edition, 1993.

(3)Underwood Dudley: Elementary number theory, Last Edition.
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Rptall Hanzlly Sliilly paly olanl] § syl liablsily lanlly mualall iy sslais ¢5
Rudbaly uisanlly Auisally 2ublilly &yially Gapsll Shliandl e JolSally Loslaslly Aibasl] doigly
935815 (ol ool els - (sosladl ol s - pleil] — 2SIl — W21 — 5,5 5y Skt - eiolse))

Ll glmag A grall Jiludly Sl oy selat — (Illa - (ugle — Slsl - (LY - (395 Bl

s anl e 3y pall casdI

19815 Al ydl Ao g LBT ) s e, Cpabuad 9 copadl i byl ) (1)

Oligl gub cllally olasbyll § oyl il (2)

(2)Carl B. Boyer & Uta C. Merzbach, A History of Mathematics. John Wiley&Sons,1989.
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- sets

- Natural numbers:
Cardinal Numbers: Counting numbers.
Ordinal Numbers: Numbers that tell order.
Nominal Numbers: Numbers that are used to name or identify.
Digits: The numbers 0 — 9, which can be combined in different ways to write any number.
Place: Value The value of a digit based on its position in a number.
Fraction: A number that represents a part of a whole.
- Algebra of logic operations
- Open sentences
ol -
) e ALY e aa L s laeY) -
RT3 [RTES EN YRS RO i Y RVS |
el of Ba 2l Hhantad 1 lac¥l Aasd) slacd)
Falzell Glally slac¥l S § 7603 &1 (S gl 9 - 0 slasd a5
caaall § dadgs (e il ladsly a1 degall AgISL Aagall
IS e s 3l A (g ) sl : s
Gl pe clidece -
Asguall Jesl -

s asl e 3y pall asdI
1987 ,L‘.:jg_ﬂ Adyall e W oalall we Aabols /3 A3 ,J.:)}HZKS“XJ' Ll 9 AN (1)
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CS 300 Mathematical programming 2 (2+1+0) credit-hours.
Problem formulation, algorithm development, FORTRAN 95- program creation, compilation and linking
variables and parameters, flow control, subroutines and functions, use of libraries, C++ for scientific
users, Mathematica, numerical calculations, Graphics, MATLAB Matrix Laboratory, Applications:
polynomials, interpolation, integration, differentiation, graphic 2d and 3d, graphics program.
381 A3ln — lalllly il dausg prand) -05 Olyisgs § Aehe — il lyad - ALl &lyua -
(Jl9lly dpeyall ol
At —CH. Aalall Lpleluziwlg
Tl c¥slall Jog S8l halasdly pzedl @ ailasdasy Apsaall ciblusl § ailalusinl : Ksledle —
- Slimil) e yg Adislazlly
Al ol dg JolSally Lalally pmdl § aslindasy Ausaall cbladl § ailelasiul : ke
bl e 9 lisladlly
il Loz Jta slagl &6 39 cavay § ool Bndd) maladl (aamy plussiad -
s8Il a3mll L€ Bamius a3 6l alusial (S : dlasdle

s alydlg 35,8l ST
EXCEL SOLVER, LINGO, AND THE MATHEMATICAL e|.\.’xi_ml.) Sllaall &gy ‘3 Shluad! §yb 1)
$x ool we dale plide. 3 1 dls, MODELING LANGUAGER,

(2) CHow to program, Deitel , ISBN: 0-13-1426443-3, Prentice Hall 4™ Edition 2004
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STAT 312 Probability Theory2 3 (2 +2+0) credit-hours.

Continuous and discrete bivariate random variables — joint probability distributions — marginal
and conditional distributions- moments — independence — covariance — correlation coefficient —
moment generating function — bivariate normal distribution — multivariate variables -

distribution of the sum of random variables

b, adly Al ! cla 3ol - AS5LALI Ales¥l clas 3ol — Aliarlly Aladill A3l 2ty dall &lpiall-
claall — zossll badl m3eall - agsall wdys alls — LUl Jalas — laall — AGLA — agjall
Aslgdall Slaasll poame pa3e5 - poill Soaate

s sty llg 5,8kl s

1421 (a1 Zadall) — Busgaudl — a3aelly padld Jadls Hls — sloall Il cadls c¥LasY A ylas (1)
#2000 / 2

dopall AUl — ol a8 — padl die dema SigyS /s 0 YLy slashll Cuds Jsua (2)
(p 2004 - 2 1425) Ly3sadl

(3)). Freund and R.E. Walpole, Mathematical Statistics, 5*" ed. , Prentice Hall Int. Inc, 1992.
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MATH 315 Partial differential equations 3 (2 +2+0) credit-hours.
First and second order linear partial differential equations. The method of characteristics,
Separation of variables and its applications to linear partial differential equations- Fourier series —

Sturm-Liouville problems, Green functions.

Jimd assloy 20 Jlsudl Aasbs — 2l 2 Gms s Al e Adaidl gl Aulslanll m¥alall
Soosd Al - Abadl Aga) Adelall c¥sl e Lglagsy ol
Oz Wl - dedoud — aperd Sl —

s a8kl Casll

sy A viasgall e /3] — I 63 — Relialasll c¥alall (1)

, pidll daals Slygtie A seml algsll /o Acsiglly Aelall ALudSH Bl Zlalaall c¥olall (2)
1998 Lo

(3) Introduction to Partial Differential Equations and Boundary Value Problems, Rene Denmeyer,
Mac Graw-Hill.
(4) Applied Partial Differential Equations, Donald W. Trim PWS-KENT Publishing company.

(5) Introduction to Partial Differential Equation, R. Courant, Intersciencess Publisher, 1962.
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MATH 488 Graduation Project (1) 2(2+0+0) credit-hours.

Student should have a case study in his specialized topic and at the end he will write an essay in an English
language. There are no specific guidelines concerning the length of an essay but not to exceed 60 pages,
but students are reminded that an accurate and concise essay usually indicates a better understanding of
the topic. The organization of the essay should follow that of a typical research paper, as outlined below:
Title page - Abstract - Introduction - Materials & Methods - Results Discussion - Conclusions -
Acknowledgements — References. The Abstract should be brief and to the point, no more than half a page.
The Introduction The student should conduct a literature survey of the case he chooses for his study. He
should clearly identify the purpose of the work, especially focusing on the study case problems and
questions being addressed. Other researcheridea should be addressed and criticized. The student approach
to solve the problem should be justified. The other sections of the theses should have appropriate sub-
headings to make the story readable and easy to follow. There is a trend in modern papers for these
headings to be in the form of very short (e.g. 2-5 words) statements giving the main point of the section, a
trend you may wish to follow. The Materials & Methods, the results and the discussion should be
completed. The Conclusions should refer back to the introduction, showing how the completed work
relates to the original objectives. The References section should be accurate and in the style of one of the
leading journals in the field. Students are reminded to consult the Senate document relating to academic
honesty. Paraphrasing sentences or larger sections of research articles or reviews will constitute plagiarism.
Finally student at the end of the semester should write a draft report on the work he did in his project. His
report will be marked on the basis of completing the above requirements. Finally he should submit the
report and give at least couple of seminars on those topics.
slasl 448 e G Coang I e (8 L) Sl Adyaay sy Slis byl £ 9,8 asT @ G g 9ydie
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MATH 499 Graduation Project (2) 2(2+0+0) credit-hours.

The student should submit the essay and give at least couple of seminars on his work then he has to seta
viva-voice. Traditionally, the viva-voice or oral examination occurs after submitting an essay on the topics
that he had chosen. Oral presentations are a very good measure of student understands of a subject and
their ability to verbally explain the subject to someone else. Finally student should sit for oral examination.
Oral examinations may be conducted preferable by one external or one internal examiner. Oral
examinations typically have two main purposes. Firstly, the oral exam allows an examiner to ascertain the
comparability of a degree grade amongst different educational institutions. Secondly, it allows the
examiner to confirm or improve the appropriate degree grade classification for a student that may be just
under the borderline for a higher degree grade. Oral examinations are not just an assessment of the
student's performance- oral exams are usually an opportunity for the examiner to get feedback from the

students on the performance of the department and university.
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