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Courses Description

Calculus Basics & Math200 :
Course Description : Set theory-symbols and expressions-union-intersection- difference- complement- Ven's
diagram-sets.Numbers-natural numbers-integers numbers-rational numbers-real numbers.Relations and
functions- cartesian product- binary relations-.operations on relations- composition of relations- equivalence
relations and partitions.Maps- injective, surjective and bijective.Equivalence and countable sets- finite and
infinite sets- power of a set- countable and uncountable sets.
Basic Mathematics & Math 251
Course Description : Set theory-symbols and expressions-union-intersection- difference- complement- Ven's
diagram-sets.Numbers-natural numbers-integers numbers-rational numbers-real numbers.Relations and
functions- cartesian product- binary relations-.operations on relations- composition of relations- equivalence
relations and partitions.Maps- injective, surjective and bijective.Equivalence and countable sets- finite and
infinite sets- power of a set- countable and uncountable sets.
Analytic Geometry & Math 261
Course Description :_Cartesian and polar coordinates-Vectors in plane- algebra of vectors- angle between two
vectors- dot product- vector product- triple product- area of triangle-Vectors in three dimensions-.Straight
lines in plane- Straight lines in space- parametric representation of straight line-Conic sections- circle-
parabola- ellipse- hyperbola-Polar form of conic sections-Applications of conic sections in Astronomy,
Cylindrical coordinates- Spherical coordinates .
Advanced Calculus & Math 203
Course Description : Cylinderical and Spherical Polar Coordinates. Functions of several variables: partial
derivatives, chain rules. Tangent planes. The gradient and directional derivatives. Extreme of Functions of
several variables. Lagrange Multipliers. Multiple Integrals. Double Integrals. Area, Volume and Surface
Area. Double Integrals in Polar Coordinates. Triple Integrals. Change of variables in Multiple Integrals.
Vector Calculus. Vector Field. Line Integrals. Green’s Theorem. Curl and Divergence. Surface Integrals. The
Divergence Theorem. Stoke’s Theorem. Applications of vector calculus.
Differential Equations 1 & Math 204
Introduction to ordinary differential equations. Solution methods of first order differential equations. Solution
method of second order homogeneous and non homogeneous of linear ordinary differential equations.
Variational Method.
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Linear Algebra & Math 241
Introduction to systems of linear equations: Gaussian elimination and Gauss-Jordan elimination for solving
Equations; Matrices: Operations on matrices, properties of matrix operations, inverse of a matrix; Determinant
of a matrix: Elementary row operations, properties of determinants, Cramer’s rule; Vector spaces: Subspaces,
linear combinations, linear independence, bases and dimensions; Rank of a matrix: The coordinates, change of
bases; Linear transformations: Kernel, range, nullity of a linear transformation, linear transformations and
matrices; symmetric matrices; Eigenvectors: Introduction to eigen values, eigenvectors and eigen spaces.
General Statistics & Stat 201
Course Description: Methods of collection and Presentation Of Statistical Data by different ways, calculate
some Measures of Central Tendency, measures of dispersion, Correlation and Regression. The main
Principles of Probability, random variables and some Statistical Distributions
Differential Equations(2) & Math 305
Course Description: System of linear ordinary differential equations with an emphasis on applications on
initial value problems. Topics include power series solutions, Laplace transform, solution of initial value
problems, andnonlinear differential equations.
Real Analysisl &Math 311
Course Description : This course concerns itself with the concepts of limit and continuity, which are the basis
of mathematical analysis and the calculus from which it evolved. We focus on limits of sequences and of
functions, and continuity of functions and the the concept of differentiability. While the main context is the
real numbers, i.e. limits of sequences of real numbers, continuity of functions from the real numbers to the
real numbers,...Existence of global extrema and the Intermediate Value Theorem are studied. ..
Statistics & Stat. 311
Course Description_: The course focuses on the importance and the efficiency of the random variables idea in
statistical mechanism. The several types of discrete and continuous random variables in addition to Some
applications of random variables beside the mathematical illustration of several issues related to random
variables and statistical distributions
Abstract Algebra 1 & Math 342
Course Description_ :Sets, relations and Binary operation - Definition and basic properties of group - Solutions
of equations in any group - power of element in a group The order of a group and the order of element -
Definition of Cyclic group — generators of a Cyclic group — Definition, elementary properties and Theorems
of a subgroups - Definition of function — one to one and onto function — definition of permutation—
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composition of permutation — cyclic notation — even and odd permutation Cosets of a subgroup - Lagrange's
theorem and its corollaries — multiplication of two subgroups - Normal subgroup and Quotient group—
Homomorphsim and The fundamental theorem of homomorphisms .
Partial differential equations & Math 406
Course Description: Introduction to PDEs and their solutions; existence-uniqueness theorem; derivation of
PDEs by elimination of arbitrary constants and arbitrary functions; solution of PDEs: linear PDEs of order
one: Lagrange's method; non-linear PDEs of order one; Charpit's method; method of characteristics, linear and
quasi-linear PDEs, examples from physics; Second order linear PDEs: classification; d’Alembert’s solution to
the wave equation and propagation of discontinuities; Fourier series and their convergence; Separation of
Variables: homogeneous equations, examples from the heat, wave, and Laplace equations.
Abstract Algebra (2) & Math 343
Course Description: Definition and basic properties of a ring - fields - Divisors of zero and cancellation -
Integral domain - The characteristic of a ring - Quotient rings and ideals - Definition and elementary properties
- Maximal and Prime ideals - Ring of polynomials - The division algorithm in F[x] — Irreducible polynomials -
Uniqueness of Factorization in F[x] - Euclidean Domain - Conjugate classes and the class equation — the sylow
theorem — Application to p-group.
Introduction to numerical analysis & MATH 334
Course Description_:_ Numerical solutions of non-linear equations: Bisection method, Newton-Raphson
method, secant method, convergence .Finite difference: Newton ‘s forward and backward formulas.
Interpolation :Lagrange, Newton divided difference, Hermite formulas .Numerical differentiation:First
derivative, higher derivatives.Numerical integration: Trapezoidal rule, Simpson’s rule, Gaussian integration
Algorithms and programs
Introduction to Operation Research & Stat 340
Course Description : Modeling with linear programming. The simplex method, M-method and two phase
method. Transportation model and iterative computations of the transportation algorithm.
Mathematics and Packages Programs & Math 333
Course Description : This course is designed to strengthen mathematics computer programs concepts. Topics
include a Mathematica program which cover some areas of mathematics.
Integral Equations &MATH 408
Course Description: Relation between linear differential equations and Voltera’s integrals equations. Voltera’s
integral equations with analytical kernel. The solution of Voltera’s integral equations with analytical kernel.
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The method of successive approximations. Finding the analytic kernel using the successive kernels. Method of
Fredholm’s determinants. Integral equations with degenerated kernels- Eigenvalues and Eigenfunctions- the
solution of the homogenous integral equations.The solution of integro-differential equation by using Laplace
transform.

Complex Analysis 1 & MATH 413

Course Description : The Complex Number System, Geometric Representation of the Complex Number-Polar
form, Solving equations of in complex variables, Concept of Functions with Complex Variables, Limits and
Continuity, Differentiability, Polar form of the Cauchy-Riemann equations, L’Hospital’s Rule, Complex
differential operators, Complex Integration, Cauchy’s Integral formula, Laurent expansion and Residues .

General Topology & MATH 464

Course Description :_Definition of a topology: Open sets, closed sets, interior, closure, and boundary of a set.
Dense sets and separable spaces. Bases, Subbase and second countable spaces. Finite product of spaces-
Subspaces. Continuous functions and Homeomorphisms. Separation axioms- spaces: TO, T1,T2,T3,, T4
and regular, normal spaces. Metric spaces: Definitions of compact and connected spaces .

History of mathematics among the Arabs and Muslims & MATH 481

Course Description: Historical development of geometry, arithmetic, algebra, and calculus from ancient times
to 20th century

Discreet Mathematics & MATH 462

Course Description: Basic of discrete mathematics- Formal logic -Theorem sets. Algebraic basic rules-
semigroups- ldentities-Sets-Linear code. Graph theory: Graphs- Directed graphs-Paths- Walks - Eulerian and
Hamiltonian graphs- Shortest path - Planar graphs —Path colouring — Trees- Spanning trees —Different
algorithms. Viability of the account : Table of transition- Planning graphs-Homomorphisms,Isomorphism -The
partial regression functions- Languages and rules- The regular expressions.

Differential Geometry & Math 463

Course Description_: Study the Geometry of Curves and Surfaces in three dimensional space using calculus
techniques. Topics include Curves: arclength, tangent vector, curvaturebinormal vector, torsion Gauss
Curvature: normal section, principal curvature Surfaces in E3: surfaces of revolution, parallelsFirst
Fundamental Form: metric form, intrinsic property Second Fundamental Form: Frenet Frame, normal
curvature Gauss Curvature in Detail: principal curvature. .

Functional Analysis & MATH 462
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Course Description : Vector spaces:linear subspace - linear dependence and linear combination- dimension and
basis- spanning- direct sum decomposion for V(F). Inner product spaces:Cauchy Schwarz inequality-
Minkowski inequality- polarization identity — orthogonality and orthogonal sets of vectors - orthogonalization
(Gram-Schmidt). Normed spaces and metric spaces:Holder inequality- general Minkowski inequality- metric
and metric spaces- some topological notion in metric spaces- convergent and completeness — Cauchy sequence
— complete metric —continuity and uniform continuity on metric spaces- contraction mappings. Banach spaces
and Hilbert spaces: Linear manifold — orthogonal system — Fourier coefficient. Linear operators :bounded
operators —continuous — linear functional in Hilbert H- adjoint operator- self adjoint operator — normal operator-
unitary and isometric operators — projection operators- closed operator- graph of an operator- eigenvalues and

eigenvector — symmetric operators- positive operators- the formal differential operator (: ij - spectrum of self

adjoint operator.

Linear Algebra 2 & Math 342

Course Description: Linear equations and matrices, real vector spaces, linear transformations and matrices,
determinants, eigenvalues (CV) and the eign-vectors, Canonical Forms, Symmetric and Hermitian matrices,
Norm for vectors and matrices, positive selection matrices, non-negative matrices.

Complex Analysis 2 & MATH 414

Course Description_: Elementary functions, Complex powers, Trigonometric and Hyperbolic functions,
Inverse Trigonometric and Hyperbolic functions, Complex Integrals, Cauchy ‘s Integral Formulas, Sequences
and Series, Taylor Series, Laurent Series, Conformal Mapping.

Numerical Analysis and Applications & MATH 434

Course Description : Numerical methods to solve the first order initial value problems: Euler method,
Taylor's methods, classical methods, methods of Runge-Kutta - error analysis of each method.Numerical
methods to solve the boundary value problems: Linear shooting method —Finite difference methods.Direct
methods to solve systems of linear equations: Gauss' elimination- Gauss — Jordan- the inverse matrix method
-method of Kramer. Iterative methods to solve systems of linear equations: Jacobi- Gauss Seidel method, - the
over relaxation, error analysis in each method. Direct methods to solve the eigen- value and the eigen-vector
spaces- Spectral radius-Gerschgorin theorem.lterative methods to solve the eigen -value problem: the power
method- deflation- Householder 's methods, analysis of error in each method.
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Euclidean and non-Euclidean Geometry & MATH 465

Course Description :
The basic concepts of Euclidean geometry , Euclidean Axiomsand Equivalent Forms of the fifths Euclidean
parallel Axiom,Axioms of(Ruler,Betweenness,Separation,Protractor,Angles, Triangles, Congruence for
triangles, geometric Inequalities, Area of polygons,theory of Pythagoras and similar polygons, System
postulates in modern mathematics, Projective and Hyperbolicgeometry, affine geometry, the hyperbolic
planegeometry, parallel postulate, Forms of Saccheri quadrilateral, Triangles convergence, Equivalence of
Polygon and Triangles, defect Area
Special Functions & Math 427
Course Description : Power series solution of differential equations , Frobenius method,Gamma functions,
Incomplete Gamma Function, Beta functions, Chebyshev Polynomial, Hypergeometric Functions, Legendre
functions, Orthogonal Polynomials, Bessel Functions.
Financial Mathematics & Math 332
Course Description : The course aims to provide the students with the basic concepts of the financial
mathematical to use it in banks and business.
Real Analysis 2 & Math 312
Course Description : In Real Analysis I1, we will study Integrals, however, are far more complicated than a
Calculus I/11 course would lead us to believe, especially if they involve discontinuous functions. Thus much
of Real Analysis Il will be concerned with properties of the Riemann integral. Other material will include
some introductory material on sequences of functions as uniform convergence.At the completion of this
course, the successful student will have demonstrated these abilities:

Elementary theory of integration on IRp,The Riemann Integral, The topology of Cartesian spaces, Sequences

of functions ,Series of functions..._
Applied Mathematics & Math 332

Course Description :
e Vectors and index notation, Vector multiplication, Derivatives of vectors.

e Tensor analysis: transformation of coordinates
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The orthogonality condition, tensor multiplication.
Transformation of a second-order tensor, Eigenvalues of a second-order tensor.
Hamilton-Cayley theorem, The principal directions.
Analysis of stress: Forces and equilibrium equations, Principal stress and stress invariants.
Maximum and Minimum shear stress values, Deviatoic stress tensor.
Analysis of strain: Coordinate systems in undeformed and deformed states.
The metric tensor or green deformation tensor, The strain-displacement relation.
Rate of deformation tensor, Principal strain.

Fundamental equations: The conservation of mass.
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