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L) ensbiad all Aot80a00 AapU

Mathematics and Engineering Physics Course Offering — credit four

PME¢ ) Atomic and Nuclear Physics

Atomic structure. Thmoson’s model of the atom. Rutherford’s theory of a-particles
scattering. The special theory of relativity: Michelson-Morley experiment. The Compton
effect. The hydrogen atom. Multi-electron atoms. Isotopes. A-decay. B-decay. y rays and vy-
decay. Elementary particles. Nuclear reactions. Nuclear forces and nuclear structure.

PME¢ » ¥ Statistical Thermodynamics

Introducing the statistical methods. Statistical description of a particle system. Statistical
thermodynamics. Maxwell-Boltzmann distribution. Simple applications of statistical
thermodynamics. Bose-Einestein and Fermi-Dirac distributions. Applications: Law of mass
action; transport phenomena.

PME¢ ¥ Plasma Physics

Act of collision of particles in a plasma. Magnetohydrodynamic waves. Macroscopic motion
in a plasma. Coulomb scattering. Waves in a plasma. Fokker-Plank equation. Collision
equations. Radiation processes. Radiation losses from the plasma. Plasma stability.

PME¢ + ¢ Optics and Applications

Electromagnetic waves. Interference. Fraunhofer and Fresnel diffraction. Polarization.
Laser and oscillation.Resonators. Optical waveguides. Optical fibers. Introducing nonlinear
optics. Fourier optics. Stimulated emission and amplification. Saturation. Q switching.
Coherent optical oscillations..

PME¢ ¢ Electromagnetic Wave Theory

Vector analysis. Electrostatics. Boundary conditions in electrostatics. Multiple poles.
Dielectrics. Magnetostatics. The magnetic field due to a steady current in free-space. The
magnetic field in the presence of matter.. Magnetic energy method of solving field problems
subjected to certain boundary conditions.

PME¢ % Material Science and Technology

Behavior of solids. Characterization of matter. Phase equilibrium. Phase instability.
Transformations. Material response to mechanical forces (static and dynamic loads).
Electromagnetic properties of matter. Non-ferrous alloys. Glass and amorphous materials.
Substances and material treatment. Material response to surrounding chemical environment.
Polymers.

PME¢ «+V Measurements

Basic principles of measurements. Types of energy converters. Displacement. Strain.
Vibration. Pressure. Temperature. Amplifiers. Signal generation and processing. Signal
filtering and analysis. Data acquisition and conversion. Transmission and analysis of digital
signals. Microprocessors. General purpose of electronic testing devices. Microchips.

PME¢ + A Topics in Applied Physics
Tow or three topics are specified by the supervisor based on the academic background and
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aiming support the next courses .

PME ¢¢4 Mathematical Analysis

Boolean Algebra- Real numbers- Matrix spaces (Basis- Continuous mapping- limits-
Cauchy- sequences space of continuous functions- derivatives) - Real sequences- real series-
Hel bort spices- calculus and integral.

PME ¢+ Linear Algebra:

Linear vector space- basis- linear independence and dependence- linear transformation-
Eigenvolues and Eigen Vectors- linear programming.

PME £ Numerical Analysis:

Solution of algebraic equations - Interpolation- Numerical integration and numerical
differentiation - Numerical solution of ordinary differential equation- Approximation theory
- Error bound- Application of computer in numerical analysis.

PME £\ Y Probability Theory

Definition of probability- Conditional probability- Baye's theory-Functions of random
variable —mathematical expectation-moments- some important discrete and continuous
probability distributions-Basics of sampling theory- Confidence intervals- basics of
hypothesis testing.

PME ¢\ Y Differential Equation

Existence and uniqueness- linear system- analytic system- stability theory-Sturm- Liouville
theory- Introduction in partial differential equations.

PME ¢Y¢ Groups Theory

Basics - Selio theory- gorden - Holder theory-Application of discrete groups-
common(ordinary) group.

PME ¢)¢ general Topology

Definitional Topology- Examples on Topological spaces- closed sets- Accumulation points-
Inteior set- closure of a set- Exterior of a set-boundary set- Neigbbourhood system - Basis
of topology- Continuity- discontinous- compactness.

PME ¢\1 Fluid mechanics
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Introduction- Equations of motion- Bernoulli’s equations of energy- Impluse theory- Plane
motion- Relation between energy equations- Complex variables theory- Harmonic
Transformation- Viscosity - Continuous quantum motion.

Mathematics and Engineering Physics Course Offering — credit five

PME® +\ Radiation Detection And Measurements

Radiation Interactions, Counting Statistics, Radiation Spectroscopy With Scintillators,
Germanium Pulse Processing And Shaping, Multi Channel Pulse Analysis, Background
And Detector Shielding.

PME¢® ¥ Principles of atomic physics

Electron waves, wave mechanics, electron clouds of atoms, characteristic of X-ray
spectrum, chemical bonds, crystal formation, lattice structure of crystals X-ray diffraction,
ionic lattices, and atomic nucleus

PME?® ¥ Quantum Physics

Special theory of relativity. Duality: particle properties of waves; wave properties of
particles. Atomic spectra and atomic structure. Elementary quantum mechanics. Quantum
theory of the hydrogen atom. Atoms with multiple electrons. Moleules. Atomic reactions.

PME¢ ¢ Energy Methods In Electromagnetism

Electromagnetism and mechanics — varitional principles in mechanics - varitional principles
in electromagnetism — some general energy theorems — some conditions — electromechanical
energy conservation — comparison of method for the calculation of electromagnetic field .

PME¢ ¢ Solid State Physics

Crystal structure. Diffraction of waves by crystals. Reciprocal lattice. Elastic constants and
elastic moduli. Crystal binding. Phonons: lattice vibrations; thermal properties. Dielectrics.
Fermi energy of a multi-electron system. Electrical conductivity at high frequencies.
Plasmons. Binding energy. Thermoionic emission. Energy bands. Semiconductor crystals.
Fermi surfaces. Metals

PME® 1 Topics in Applied Physics

Specified topics on applied physics in current developments. The topics are selected by the
supervisor based on the audience background and aiming directing them into their
postgraduate field of interest.

PME® +V Applied Project — physics

Y)Y o



L) ensbiad all Aot80a00 AapU

PME ¢+ A Basic of statistics and its Applications
Multivariate random variables- Marginal expectation- Joint probability distributions-
Estimation theory- Hypothesis testing theory- Simple linear regression and correlation-

Sampling distribution- Application

PME ¢+ 4 Mathematical Programming

Introduction — Basic concepts — Programming skills — Vectors and matrices — Application
on engineering problems using software packages such as Matlab, Mathematica, Maple,
MathCAD.

PME®\+ Applied Project — Mathematics

PME ¢\ Differential geometry
Representation of planes- Representation of curves in spaces - Curvature- Representation of

surfaces and its properties - Mapping other different types.

PME ¢\ Y Ordinary differential equations
Qualitative behavior theory of ordinary differential - Equations existence and uniqueness of

solutions- Stability theory- Limit cycle - Application on vibration theory.
PME ¢\Y Algebraic Topology

Basics groups- Singular Homology theory and its application- Komology theory- Homotopy
theory- Relation between Homology and Homotopy- Applications- Duality theory.
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Mathematics and Engineering Physics Course Offering — credit six

PME?" +\ Electrodynamics

Time-dependent fields. Maxwell’s equations. Conservation of energy and momentum.
Planar electromagnetic waves. Wave propagation. Simple radiation systems. Scattering and
diffraction. Magnetohydrodynamics and the plasma physics. Dynamics of relativistic
particles. Radiation by moving charges. Multipole fields. Electromagnetic properties of
superconductors.

PME" + ¥ Advanced Topics in Applied Physics
Specified topics on applied physics in current developments. Two topics are selected by the
supervisor based on the academic background and aiming towards.

PME" « ¥ Optoelectronics
Atomic transitions. Semiconductor devices. Superconducting electronics. Optoelectronic
modification of lasers. Optical fibers. Masers. Ferrites. Liquid crystals and applications.

PME?" + ¢ Advanced Topics in Theoretical and Statistical Physics

Quantum statistical mechanics. Quantization of scalar and Dirac fields. Quantum
electrodynamics. Conformal field theory. Statistical mechanics for lattice gas. Transport
phenomena computational physics.

PME?" : ¢ Introduction to Biophysics

Membrances, interaction between fluid Membrances, the Halfrich undulation interaction
between flexible fluid Membrances, synchrotron X-ray scattering, DNA- Membrances
complexes, the Lamellar LC phase of cationic limpsome — DNA complexes, overcharging of
CL-DNA complexes, the inverted hexagonal HC phase of CL-DNA complexes, DNA in two
dimensions, Multi- Lamellar onion phase, Vesosmes -Liposomes inside vesicles.

PME?" + % Nuclear and Radiation physics(})
Specified topics on nuclear and radiation physics in current developments selected by the
supervisor aimed to directing them into their postgraduate field

PME" + vV Hydrogen Energy Technologies

Physical and chemical properties of hydrogen. Hydrogen production technology from: fossil
fuels; biomass; water. Energy storage: gaseous storage; liquid storage; metal hydrides.
Hydrogen conversion technologies. Applications.

PME?" + A Optical Systems

Optical waveguides : geometric optics; Maxwell’s equations; dispersion; material;
absorption and other loss mechanisms. Optical transmitters : basic concepts of light
emission from: semiconductors; LEDs, lasers. Optical receivers. Optical amplifiers:
semiconductor amplifiers; Raman amplifier; rare-earth doping amplifiers.
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PME? + 4 Seminar - physics

Each student is required to prepare and present a major seminar, based upon extensive
research work and literature surveys, on any topic of current research interest in Engineering
Physics.

PME "+ Integral equations
Methods of solution of integral equations- Singular types of integral equations and the

methods of its solution.

PME %Y\ Optimization Theory
Unconditional optimization- Nonlinear programming — Non differential optimization-

Applications.

PME 1Y Topological Group
Basics of Har’s measure - General theory for group transformation theory- Applications

Smith theory for group transformation.

PME "\ Y Advanced linear Algebra:
Advanced topics selected by supervisor

PME 1) ¢ Fractional Differential Equation (V)

Introduction — Different types of fractional derivatives and fractional integrals - Ordinary
fractional differential equations - Theory of Existence and uniqueness of solutions -
Methods for explicitly solving fractional differential equations.

PME" ¢ Seminar - Mathematics

Each student is required to prepare and present a major seminar, based upon extensive
research work and literature surveys, on any topic of current research interest in Engineering
Mathematics.

PME V1 Partial differential equations(V)
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Wave equation in irregular domain - Solution of non homogenous P.D.E. under time
condition in cartisan coordinates-Applications of complex variables techniques Green’s
function for dependence and independence of time. Characteristic methods for wave

equation under discontinuity condition.

PME 1YY Mechanical Fluids and theory of Elasticity

Groups: Assumptions and Examples- Lagrange’s theory and Topics selected by supervisor.

PME YA Advanced Numerical Methods

Numerical methods for solving ordinary ,fractional and partial differential equations: finite
difference, iterative, finite element, pseudo spectral , method of lines and multi grid
methods; Introduction to high performance computing and parallel algorithms; Grid

computing; Visualization tools, software development.

PME 14 Advanced Ordinary Differential Equations

Existence and Uniqueness of Solutions( for autonomous systems,for non autonomous
systems) -Linear Systems With Constant, Periodic and Analytic Coefficients, Singularities
of Autonomous Systems, Self-Adjoint Eigenvalue Problem, Expansion in Terms of Eigen
Functions, Stability Theory and Liapunov Functions-Singularities of Autonomous Systems,

stability of autonomous systems, stability of non autonomous systems.
PME 1Y+ Functional Analysis

Norrmed spaces- Banach space- Escolli theory-Weierstrasis theory- Banach theory- Double

spaces- Ritz theory- Helbert’s space.

PME 1Y\ Topology and Graph Theory
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Introduction in general topology- Graph theory definitions, isomorphic graphs- dependency

optimization- coloring and printing- trees double trees- applications.

PME 1YY Algebraic Topology
Groups: Assumptions and Examples- Lagrange’s theory and its applications - Relations-
Subgroups- Rings and fields. Homemorphism. Topological space: Subspaces- Quotient

space- Multiplication- House dark space- compactness and connectness.

PME 1YY Advanced Probability theory
Multiple linear regression- Analysis of variance- Nonparametric statistics- Experimental

design.

PME 1 Y¢ Computational Methods for Partial Differential Equations

Introduction -Classes of problems and PDEs- Types of boundary conditions- Classes of
numerical methods for PDEs - Analysis of numerical methods for PDEs - errors, time,
memory).

Boundary value problems: Elliptic PDEs (Finite difference methods, second order, higher
order , Finite element methods: Galerkin, collocation , Convergence , Overview of linear
solvers for PDEs).

Initial value problems: Parabolic and Hyperbolic PDEs (Parabolic PDEs - Finite difference
methods ,Hyperbolic PDEs - Finite difference methods ,Convergence and Stability , Method
of lines)

Advanced and parallel methods for PDEs (time permitting)(Parallel methods for BVPs,
Domain decomposition, Schur complement method , Schwarz alternating (splitting) method

, Multigrid method , Fast Fourier Transform solvers )- software development.

PME 1Ye Differential dynamics
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Manifolds- Differential dynamics- Vector of stationary fixed point and orbits- Stable and

unstable- manifolds- Attractive bodies - Classification of mappings of fixed point and
periodic orbits saddle nodes- Applications.

PME ¢ Y% Operational Researches

Optimization theory- Optimization for functions of single and several variables- Methods of
research- Unconditional problems- Problems in one and multidimential different types of

mathematical programming.

Mathematics and Engineering Physics Course Offering — credit seven

PMEY +Y Nuclear and Radiation Physics(Y)
YV




Specified topics on nuclear and radiation physics in current developments. The topics are
selected by the supervisor based on the audience background and aiming directing them into
their postgraduate field of interest.

PMEV « ¥ Solid State Electronics
Electronic energy bands. Semiconductors crystals. Superconductivity. Dielectric properties.
Ferroelectric crystals. Diamagnetism, paramagnetism and ferromagnetism.

PMEY « ¥ Quantum Mechanics

SchrOdinger equation and its solution. Continuous and discrete spectra of SchrOdinger
equation. Approximate methods to solve SchrOdinger equation. Statistical interpretation of
quantum mechanics. Harmonic linear oscillator. Perturbation theory. Quantum theory of
radiation. General theory for the motion of a particle in a uniform central field. Solving
simple problems in spherical coordinates. The hydrogen atom in an electric field. Particle
scattering by a central force. The atom in a magnetic field

PMEYV « ¢ The opportunity to offer anew topic in physics

PMEY ¢ Applied Spectral Analysis

Specified topics on applied spectral analysis in current developments. The topics are
selected by the supervisor based on the audience background and aiming directing them into
their postgraduate field of interest.

PMEY « % Acoustics

Basics of oscillatory motion. Longitudinal waves. The vibrating string. Vibrating rods. Two-
dimensional wave equation. Sound wave equation and its simple solution. Reflection and
transmission. Absorption and attenuation of sound waves in fluids. Transmitting and
receiving sound waves.

PMEY Vv Advanced Topics in Energy Physics

Elementary particle phenomena. Leptons and their interactions. The quark model. Particle
accelerators. Mango-plasma and energetic particles. Fusion reactors. Solar physics. Solar
energy techniques. High temperature superconductivity.

PMEYV « A Principles of Health Physics

The future of radiology, radiation therapy- from cobalt bombs, nuclear medicine- trends and
aspirations, nuclear-magnetic — resonance imaging, measurement of bioelectricity and
biomagnetism tracing motion and emotion, medical application of ultrasonic and lasers .

PMEY + % Seminar - physics
Each student is required to prepare and present a major seminar, based upon extensive
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research work and literature surveys, on any topic of current research interest in Engineering
Physics.

PME V1 Stochastic Processes

Mathematical system for multi random - Operations and sub-methods- Markov’s Method

(continuous and discrete parameter) Poison’s method - Gauss method- Bronian’s motion.

PME Y\ Queuing Theory
Description of Queuing system — Suitable Random operations- Initials Queuing system-

Markovian and non Markovian Queuing system- Queuing net

PME Y\ Y Advanced dynamics for rigid bodies
Euller’s and poison’s equation- Integration by series- Elliptic functions- Integral for Euller’s
poison equation- Rigid body motion in the field of Newtonien force.

PME Y\Y Rough Sets

Introduction on the theory of knowledge — knowledge Base — knowledge and classifications
— Equivalence Relations and knowledge classifications — Approximation spaces and it’s
properties — Rough sets —lower and upper for a set — Topological characterization of
Imprecision — Rough Equality and Inclusion of sets — Reduction of knowledge — Redact and
core of knowledge — Dependencies in knowledge base — knowledge Representation —
Discernibility Matrix — decision tables simplification of decision tables.

PME V¢ Graph theory

Graph and simple graphs — Graph isomorphism — Incidence and adjacency matrices —
Subgraphs vertex degree — Cycles — Applications (the shortest path problem — Sperner’s
lemma) — trees .

PME Ve Fuzzy sets
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From ordinary (crips) sets to Fuzzy sets — Basic concepts of Fuzzy set — Representations of
Fuzzy set — operations on Fuzzy sets- Fuzzy numbers - Fuzzy relations - Fuzzy relation

equations.

PMEV 1 Seminar - Mathematics

Each student is required to prepare and present a major seminar, based upon extensive
research work and literature surveys, on any topic of current research interest in Engineering

Mathematics.

PME YV Reliability theory and life tests

Failure Models- Poisson and weibull distributions- Hazard’s function and reliability
function- counting processes- systems of independent components- Markov models-
Accelerated life testing- Life data analysis- Classes of life distributions.

PME YA Differential geometry

Differential geometry for curves and surface- Algorithms: Intersection of street segment-
Concave- Convergence.

PME V4 Mathematical Models

Definitions of Mathematical models and its technics- Application of mathematical models
using matlab and simulink programs-other continuous dynamical system selected by

instructor.

PME VY. Partial Differential Equations(Y)
Laplace’s Equation, Green's Functions, Complex Variable Methods, Sturm-Lioville Problem
and Eigen-Function Expansions, Hilbert Space Methods for Elliptic Equations, EXistence,

Uniqueness, Regularity.

PME V¥ High Performance Computing (V)
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Introduction in parallel computing-Linear systems( Direct methods such as Gauss

elimination, LU factorization, Symmetric and symmetric positive definite matrices, Banded
systems, Pivoting in banded systems, Tridiagonal systems, Banded Systems, Partitioning
methods)- Linear systems(lterative methods such as Jacobi and Gauss Seidel methods,
Conjugate gradient method ,Preconditioning , Preconditioned conjugate gradient method,
application to the YD BVP, SOR and SSOR methods, the GS, SOR and SSOR methods for
the YD BVP, Block iterative methods).

PME VYY¥ Digital topology on digital image (DlI)
Two dimension adjacency on DI — Three dimension adjacency on DI — Tessellations and
grids — Component of digital images labeling (Rosenfeld ,Sean order) — Digital curves and

arcs — digital topology.

PMEVY YY¥ Appications on Fuzzy sets
Possibility theory - Fuzzy logic — Uncertainty — Based information Fuzzy systems — Pattern

recognition - Fuzzy data base and information retrivial systems - Fuzzy decision making .

PME VY ¢ Random Modeling
Generating random numbers- Generating discrete random variables- Generating continuous
random variables- Simulation of discrete events- Statistical analysis for simulating

outcomes- Applications.

PME VYe¢ Analytical mechanics for system of particles and rigid bodies

Basics and definitions- Rigid body motion in two and three disentail space- limited rotation
theory for rigid body- Basics quantum mechanics- Potential and work- General equation of
dynamic- Analytical statistics- Lagrange equation- Different forms of motion equations-

Relative dynamic motion- Jacopian theory.

PME VY1 High Performance Computing (Y)
Partial Differential Equations( Schur complement method, arrowhead matrix, application to

the YD BVP, The use of CG for the solution of the Schur complement system, Schur
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complement method, arrowhead matrix, application to the YD BVP, Schwarz alternating

(splitting) method, preconditioning ,Multigrid method, Fast Fourier Transform methods,
application to the YD BVP, Tensor products of matrices, FFT methods for the YD BVP)-
Interpolation( Deboor decomposition).

PME Y YV Fractional Differential Equation ()

Basic theory of fractional differentiation equations - Integral transform method for excplicit
solutions to fractional differential equations - Sequential linear differential equations of
fractional order - Analytical numerical methods of solution of fractional differential

equations.

PME VYA Rough Sets and Decision Making

Reasoning about knowledge — language of decision logic — Deduction in decision logic —
Truth and indiscernibility - Dependency of attributes — Reduction of decision rules —
decision making — simplification of decision table — decision algorithm — The case of
incomplete information data analysis —Pattern recognition — Switching circuits — Machine

learning .

PME VY4 Graph theory ¥
Connectivity in graph theory — Blocks application in Connectivity — Euler Tours and
Hamilton cycles — Application on Euler and Hamilton cycles — Matching — Matching in

Bipartite graph - Flow and maximum flow — Coloring vertices and edges .

PME VY. Graph theory ¥
Maximal matching — Perfect matching — Edges coloring — Vertex coloring — Independent
sets in graph — Planar graph — Directed graph — Networks — The cycle space and Bond

space.

PME YY)\ Finite Element Methods for Engineers

Introduction — Basic concepts — Mesh generation and mesh refinement — Direct stiffness —

Method of weighted residuals, weak formulation, and variation techniques in the solution

-YYY -



of engineering problems such as (trusses, beams, plane frames, time-dependent problems

of fluid and heat flow, One and two-dimensional problems, Elasticity problems)- software
development.

PME Y¥Y Perturbation theory and the method of approximation

Different types of method- Ordinary and singular perturbation theory- Initial boundary

layers- Ray’s theory- Applied problems.
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