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Review on probability, variables, discrete and continuous variables, distribution

functions and density functions. Joint distribution functions. Expectation,
moments, moment generating function. Some discrete and continuous

distributions, Normal distribution, and related distributions.
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Introduction to the science of statics include its origin, development, and

importance, and some of the basic concepts such as (the concept of power -
moments — equilibrium). Equation of plane — Vectors — Vectors Algebra - scalar
multiplication, directional multiplication, and triple multiplication of vectors. Rigid
body (definitions— Moments of force- Couples— Line action of resultant). Friction

(Laws of friction equilibrium— Friction angle), Centre of gravity. Virtual work.

2 thaeiall aleludl sue | gylexl 1,4l el=ig Aoy shas| Y
‘;5_44‘9_” elasl Ak, ﬁ.éj_ﬂj Q\‘)L(‘ib aslally ML&:—U dﬁjtd! ‘)J.El‘ S
e eladl gzl Joidag

The importance of statistics in life, samples, population, sampling methods,

frequency tables, graphs, measures of central tendency, measures of variations,
measures of positions. Definitions of probability, calculations of probability
using counting methods.

Introduction to sampling theory. Normal distribution and related distributions,

testing hypothesis, ANOVA, simple linear regression, simple linear correlation.

2 thdeiall leludl sue | Gylexl iy ,all Sldee Gigomy 8
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An introduction to decision—-making science that includes its origin and

importance and basic concepts in the general formulation of mathematical
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programming and types of mathematical programming and includes linear
programming, correct linear programming and non-linear programming.-
geometry and algebra of linear programming and includes convex groups and
the level above and half the space and cone of the polygon and The marginal
points and the geometrical solution.— The initial simplex method for solving
linear programming and includes the basic concepts of the simplex algorithm.—
Special cases: None of uniqueness solution- the infinite target function- the
state of the irregularsolution.— The solution of linear programming in a two-
stage manner when it has clear nonlinear solution—- The dual simplex method.
The improved simplex method- The basic theory of duality and sensitivity

analysis
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Introduction to mathematical computer packages (Mathematica, MAPLE,...) and

Statistical computer packages (SPSS, Minitab,...).
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Mathematics and civilization — evolution of numbers - mathematical operations

— the genesis of algebra. Algebra for Arabs — The Development of Algebra
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e gelall ggrmll Jaidag

Linear spaces, non-correlation, linear transformations, and transitions are
integral and metric spaces. Standard and Completion Spaces - Banach Spaces

— Continuity - Homeomorphisms. Double spaces, reflexive spaces, inner

product spaces- Hilbert space, orthogonal groups — projections

2 thdeiall leludl sue | Gylexl iy ,all Gode Julxi LA
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An introduction to numerical analysis — study of sources of error and algebra of

errors — numerical solutions of nonlinear equations - methods of successive

improvement and theories of convergence of these methods - theories that

e

157 I

T———————



study the accuracy of the results — numerical differentiation and integration -
Pothen and Kots methods - Romberg integrations — undetermined coefficients
- Gauss integrals - Least square method - Numerical squares of ordinary
differential equations with initial conditions — Numerical solutions for systems of
linear equations - Direct methods such as Gaussian methods and matrix
analysis methods — Sequential optimization methods such as Jacobi, Gaussian

and Seidel method, and relaxation method.
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Topological on the straight line and plane - topological spaces — neighborhood
— limit points — closed groups - finding group closure — intense groups - inside
and outside the group - boundaries and relative topology - basic and sub-
basic — continuity — continuous groups — Metric spaces — Distance between two
groups — Radius of the neighborhood ball — Finite groups — Symmetric spaces

— Countability — Conditions of discontinuous

2 thaeiall aleludl sue | gylexl 1,4l (1) a> Y
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Introduction — Permutations — Binary operation — Theory of group —Subgroup —

Permutation and cyclic groups — Homomorphism.
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circular group and its properties and building the finite circular group - the
properties of subgroups - Study the quotient groups - study of the
homomorphism between the groups - direct product of two groups - the
generating groups and the basic theory of the specific generation groups - the

three theories of Cilo and its applications
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Vector space: various examples of vector spaces, subspaces, solution space for
a homogeneous linear system of equations — linear combinations, generation,
linear independence, linear independence testing using elementary row
operations, basis and dimension - row spaces and column spaces for the
matrix, the order and the vertical rank and its equal — the matrix rank and its
zero and the relationship between them - using the rank in choose the
solvability of a system of linear equations - applications - the space of the
internal product : the axioms of the internal products, various examples of
internal products, length, angle between two vectors , Orthogonality, Gram-
Schmidt method for obtaining basic orthogonal norm general linear
transformations applications: linear transformations between two vector spaces,
linear transformation representation with a matrix — kernel and range, two
transformer matrix, linear transformation matrix affected by base change, similarity

of matrices— Linear inverse transformation matrix, convert to diagonal matrix.
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Functions — Operations on the functions — Algebraic functions — Limits -

Continuity — Derivatives — Applications of derivatives.
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Integrations — Methods of integrations — Applications on integrations
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Rectilinear motion, Motion of a particle in a resistive medium, Motion of a
particle with variable mass, Motion of a particle in plane, (cartesian coordinates
and projectiles— polar coordinates) in horizontal plane, in vertical plane (motion
in a vertical circle) , Combination between vertical circular motion and
projectiles, Simple Harmonic Motion (force depends on time- on distance- on

velocity), Equilibrium of chains and thread
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Introduction to differential equations - solution of first order differential
equations and first degree - solution of differential equations with constant
coefficients - solution of second order differential equations with variable

coefficients
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Introduction to partial differential equations and their classification — Study of
the method of separating variables to solve partial differential equations — Using
characteristic equations to solve partial differential equations - Some

applications on partial differential equations
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Introduction to computer science, introduction to operating systems, numerical
systems, computer program flowcharts, basics of Fortran language - control
phrases — arranged groups — subprograms.
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The Basic Concepts of Quantum Mechanics. Conservation Laws in Quantum
Mechanics. Schrodinger’s Equation. Some Applications of Schrodinger’s
Equation. Perturbation Theory. Dirac notation of quantum mechanics (Ket
vector— Bra vector—- scalar product). Linea operator- Hermitian operator. Mean
value of an observable. Heisenberg uncertainty principle. Some general operator

theorems.
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The coordinates — The equations of straight line in plane — The equation of

circle — the equations of the conical sectors — The equations of second order in

two variables.
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Plane coordinates — straight line in the plane - changing axes — circle equation

— conical sectors — general equation of second degree in two variables.
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The vectors in space with different coordinates - straight line in space -
relationshipbetween three planes - general surface equation - different
spherical equations - different cylindrical equations — conical surface and study

of some conical surfaces

2 thderall aleludl sue | goleal 1,4l Sleluse Luwa WY
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Euclid Geometry postulates (four + fifth axiom parallelism) - Hilbert engineering
axiom - Falling axiom - order axiom - separation axiom — continuity axiom -
definition of normal geometry — external angle theory of a triangle — the proof of
a Escari gender theorem —sum of triangle angles Less or equal to 180 - Types
of geometry — Triangle deflection - Quadruple dielectric properties — Escari

hypotheses — the proof of formulas equivalent to the Euclid axioms

sBazall cleldl sue | gslaxsl oy,all S Juloxs
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Complex numbers - complex functions: some complex functions - Limits -
continuity — derivatives, analytical functions in a complex variable - Cauchy -
Riemann equations - power series — Laurent series — The analytic functions -

Integration in Complex pace, Cauchy Theory of Integration, Cauchy Integrations.

The residue theory and its applications to find complex integration - The
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applications of the residual theory to find real integrations.

tdaiall cleludl sue | gylasl oy ,all S ENR VS

5 omlal) mmally iyl plly Cilgally Chjlaally pnliall Capel 1Y il Cangs
et sl gl daidyg

Motion of rigid body in the space using spherical and cylindrical polar
coordinates

Moments of inertia. A general introduction on the field of the rigid body
dynamics. Equation of motions of a rigid body (The translation and rotational
motion, Euler’s equation, motion of a symmetrical top of a rigid body moves in
a gyroscopic motion). Applications on the pure rolling of a rigid body. Elliptic
integrals and their uses in solving the integrated problems of a rigid body. First
integrals of a rigid body. The conservation systems. The integrated cases of the

rigid body.
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Introduction to the science of fluid dynamics, including its origin, evolution,
importance, and some of its basic concepts (the concept of fluid pressure -
viscosity - compressible flow ...). Streamlines, vortex lines and their
applications. Continuity equation and its applications. Equation of the motion of
non-viscous fluid (Euler equation) and its applications Bernoulli equation and
its applications. The boundary conditions and the tensor of momentum.
Equation of motion of viscous liquids (Navier-Stokes equation) and the
corresponding boundary conditions. The exact solutions for the incompressible
viscous fluids (Poiseuille flow— Couette flow— flow through pipes with arbitrary

cross section— flow through rotating annulus). The boundary layer theory and
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Constraints, Mechanical system, and generalized coordinates. Degrees of
freedom. The generalization of the momentum and kinetic energy. Lagrange
equation for the exact constraints and non-exact constraint systems and
impulsive forces. The definition of the Hamiltonian function and the derivation of
their equations of motion. Hamilton principal for the last action. Derivation of
the Lagrange equations from the principal of Hamilton. The periodic
coordinates— Routh function. The canonical and tangential transformations.
Hamilton-Jacobi equations—- Poisson and Lagrange brackets and their

applications.
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arising from the rest or motion of elastic bodies under the actions of loads.
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Complex numbers - complex functions: some complex functions - Limits -
continuity — derivatives, analytical functions in a complex variable — Cauchy -
Riemann equations - power series — Laurent series — The analytic functions -
Integration in Complex pace, Cauchy Theory of Integration, Cauchy Integrations.
The residue theory and its applications to find complex integration - The

applications of the residual theory to find real integrations.
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Tensors (its derivative and applications). Analysis of tensors Transformation

laws for Cartesian tensors. Matrix and tensors— Analysis of stress— Cauchy’s

stress principle— The stress vector— The stress tensor. Stress tensor symmetry—

Stress transformation laws— Principal stresses and stress invariants— Maximum

and minimum shear stress values— Deviator and spherical stress tensors.

Deformation and strain. Motion and flow—- Velocity and acceleration— Rate of

deformation and vorticity tensors— Equilibrium equation—- Moment of momentum
(Angular momentum) principle.
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Central forces. The potential and attractions of bodies. The problem of two
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bodies. The determination of orbits. The problem of three bodies. The special

theory of relativity and applications.
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Principles of the theory of relativity, appearance, and evolution. Special
Relativity theory and the idea of general relativity theory. Galileo
transformations - Lorentz transformations and their applications. Relative
mechanics and some of its applications (Lagrange Equations and Hamilton
Equations). Minkowski space, relevance, and compatibility with the principles of
Einstein's theory of relativity and applications. Applications in dynamic
electromagnetism and nanoparticles in mass. Tensors analysis — Cronker Delta

— Tensors algebra. Geodesic curves — Introduction to general relativity
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To use a comparative approach to study how physiological processes in groups of
unrelated animals have evolved to cope with similar environmental challenges.
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Algebra of vectors- Force. Moments and couples-Equivalent system of forces-Equilibrium of rigid bodies in 2D -
Equilibrium of rigid bodies in 3D — Structures — Bending moments and Shearing force- Trusses.

Cables and distributed loads - Center of mass (wires.plane figures and solid bodies- Moments of Inertia —

Product of Inertia- Theory of parallel axes- rotation of axes and principal moments — Virtual Work and stability

of equilibrium- Introduction to hydrostatics.

2:8ucial! cleludl suce Sl v Syl 1yl (2) Kol 2 5,all gl

Revision on vectors includes relevant and basic concepts. Orthogonal curvilinear Coordinates and vector units
differentiation. Vector operators. Integration of vector functions (line, surface, volume integrations). Field and

potential theories. Attraction and potential. Fluid statics.
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Linear Programming: Formulations and graphical solution — Algebraic solution: The simplex method and dual —
simplex method — Sensitivity analysis — Transportation and assignment Problems — Integer Programming:

cutting — Plane algorithms — branch and bound method. Dynamic programming: Examples of the dynamic

programming — Models and computations. Solution of linear programs by dynamic programs.
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Introduction of mathematical and symbolic programing- Introduction of numerical programing using known

programs like Matlab. SPSS. Mathematica. Using mathematical programs to calculate calculus . differential

equations -

23 seiall alelud! sue ozl | Y| glalall i Jelos a0 el
Introduction —Study of Real numbers — Study of Sequences — Study of Series .

2beaall olelid! sue ozl | Y| glalall J1s Jelws 5L el

Linear spaces, non-correlation, linear transformations and transitions are integral and metric spaces. Standard
and Completion Spaces - Banach Spaces - Continuity - Homeomorphisms. Double spaces, reflexive spaces, inner

product spaces- Hilbert space, orthogonal groups - projections

2:bezall alelal sue ozl | Y| glalall 3ee Jeloes 25,301 ol

An introduction to numerical analysis - study of sources of error and algebra of errors - numerical solutions of
nonlinear equations - methods of successive improvement and theories of convergence of these methods -
theories that study the accuracy of the results - numerical differentiation and integration - Pothen and Kots
methods - Romberg integrations - undetermined coefficients - Gauss integrals - Least square method - Numerical
squares of ordinary differential equations with initial conditions - Numerical solutions for systems of linear
equations - Direct methods such as Gaussian methods and matrix analysis methods - Sequential optimization

methods such as Jacobi, Gaussian and Seidel method, and relaxation method.

2:5ezall clelal sue ozl | Y| glalall e Sz il el

Complex numbers - complex functions: some complex functions - Limits - continuity — derivatives , analytical
functions in a complex variable - Cauchy - Riemann equations - power series - Laurent series - The analytic
functions - Integration in Complex pace, Cauchy Theory of Integration, Cauchy Integrations. The residue theory

and its applications to find complex integration - The applications of the residual theory to find real integrations.
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Concept of topology — Open and closed sets — Interior — closure — boundary — Derivative — First

and second axioms of countability separable spaces — Methods of generating topology on sets —

Interior operators —closure operators — Base method — Separation axioms — subspaces — Cartesian

product —sum — compactness — Local compactness — compactification — Topological metric spaces.
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Introduction — Permutations — Binary operation — Theory of group —Subgroup — Permutation and cyclic groups —

Homomorphism.
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Algebra of matrices and properties of determinates. Solutions of system of linear equations. Eigen values and Eigen — vectors.
Diagonalization of a square matrix. Quadratic forms and transformation to canonical forms.

Vector spaces and vector subspaces . Linear independence. Bases and dimensions. Coordinates and transformation of bases . Inner

product spaces — orthogonal and orthonormal vectors. Linear transformation and matrix representation . Applications
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Rectilinear motion, Motion of a particle in a resistive medium, Motion of a particle with variable
mass, Motion of a particle in plane, (Cartesian coordinates and projectiles- polar coordinates) in
horizontal plane, in vertical plane (motion in a vertical circle) , Combination between vertical
circular motion and projectiles, Simple Harmonic Motion (force depends on time- on distance- on

velocity), Equilibrium of chains and thread.

2:8ueiall cleludl suce &l v Syl 18l (2) Kealins : 5,8l ol

Motion of a material point on different curves, Cyclic motion, Motion of a particle on a rough curve, Central
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paths, Semi-circular paths. Newton's Law of general Attraction - Kepler's Laws. Motive motion. Motion of a

material point in the space. Motion of a rigid body - the compound pendulum

2:8aiall olelad! sue Sl v Sole! oy ,all dleloes ISGalis 1 5,aL ) sl
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The concept of biomathematics (importance and applications). General theory of stress and rate of strain.
Revision on Navier-Stokes equations and its applications for (blood flow, Cardiovascular system, flows in
Kidney, small, and Large intestine). The Energy equation for steady and unsteady systems. Dimensional and
dimensionless analysis (dimensionless parameters and similarity of flows) Unsteady laminar flow of viscous
fluids (model of blood and related diseases) flows through different shapes of channels as models for (blood
vessels and different shapes in engineering applications). Boundary layer theory and its applications in

engineering processes and industry.
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Introduction to partial differential equations and their classification - Study of the method of separating variables
to solve partial differential equations - Using characteristic equations to solve partial differential equations -

Some applications on partial differential equations

2:8aiall olelud! sue Sl v Syl 1y yall alolsS ¥ slas 1ALl el

Preliminaries: Taylor Series — Ordinary Differential Equations — Leibnitz Rule of Differentiation & Integrals -
Reducing Multiple Integrals to Single Integrals — Properties of Laplace Transform — Infinite Geometric Series.
Classification of Integro-Differential Equations. Voltera Integral Equations of First Kind. Voltera Integral

Equations of Second Kind.

25 ezall oleludl sue ozl | Y| glalall slas¥l g derda il el

Importance of statistics in life, samples, population, frequency tables, graphs of data and frequency tables,
measures of central tendency, measures of variation, measures of position. Definition of probability, methods of

calculating probability.

2:8ueial! olelud! suce &l 4 Syl 1yl Ghoilly saall Aylas § deude:)yall el

Reports and truth tables, Reporting tools (negation, conjunction, conditional). The greatest common divisor
(GCD) and least common multiples (LCM). The Division algorithm, The Euclidean algorithm, The Diophantine
Equation. Prime numbers and Prime Factorizations. Congruence and its properties. Pythagorean Triples, sum of

two squares and sum of four squares.

2:8aiall olelud! sue Sl v Sole! oy ,all alse 2oyall o

Introduction to fluid dynamics, including some basic concepts such as fluid pressure - viscosity - irrotational flow
and compressibility.Stream lines, vortex lines and their applications. Continuity equation and its applications.
Equation of the motion of non-viscous fluid (Euler's equation) and its applications Bernoulli's equation and its
applications. The boundary conditions and the tensor of momentum. Equation of motion of viscous liquids
(Navier-Stokes equation) and the corresponding boundary conditions. Exact solutions of Navier- Stokes
equations. (Poiseuille flow- Couette flow- flow through pipes with arbitrary cross section- flow through rotating

annulus). The boundary layer theory and its applications.

2:5ezall clelal sue ol | Y| elalall oS IS0 3 yaL I ol

The Basic Concepts of Quantum Mechanics. Conservation Laws in Quantum Mechanics. Schrédinger’s
Equation. Some Applications of Schrédinger’s Equation. Perturbation Theory. Dirac notation of quantum
mechanics (Ket vector- Bra vector- scalar product). Linea operator- Hermitian operator. Mean value of an

observable. Heisenberg uncertainty principle. Some general operator theorems.

2:ueiall oleludl sue &l v Solex! 1yl Jedally bl ciliybas: yyall el

Rings, Integral domains and fields, Characteristic of a ring, generating sets , and principal ideals, Ideals in a

ringquotient rings using given, Prime and maximal ideals in a ring, Quotient rings, Homeomorphisms. Field of
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quotients of an integral domain, Rings of polynomial, Principalideal domains, Factorization in domains.

25 ezall oleludl sue ozl | Y| glalall PRUETUXEI-I (PO

Study of multiplication of subgroups of the group and its properties - Study of the circular group and its
properties and building the finite circular group - the properties of subgroups — Study the quotient groups - study
of the homomorphism between the groups - direct product of two groups - the generating groups and the basic

theory of the specific generation groups - the three theories of Cilo and its applications

2ueiadl oleladl sae Slasl | V] elal el 1 Alelas Zuoiia 2 il el

The coordinates — The equations of straight line in plane — The equation of circle — the equations of the conical

sectors — The equations of second order in two variables.
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Cartesian and Polar Coordinates — Equations of straight line —equation of a tangent to a plane curve- pairs of
lines — different forms of the equation of a circle — Study of conic sections (elliptic-parabolic and hyperbolic) in
Cartesian and Polar coordinates- Physical and geometric properties of conic sections — method of drawing conic

sections. Translation and rotation of axes — General equation of the second degree and its classifications.

2:5ezall clelal sue ol | Y| elal il Ay Bwcia s yyall ool
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Space geometry: Equations of straight line in space — Vector and parametric equations special curves in the

space. Equation of a plane. Equation of a sheaf of planes. sphere. cone. intersections of different surfaces with

planes and other surfaces. Surfaces of revolution. cylindrical surfaces. conic surfaces (ellipsoid« paraboloid. and

hyperboloid )- General equation of quadratic surfaces

2:50eiall olelud) sue v Syl 3 PN ERYV-AY slasyly el 2 AL el

Review of the definition of probability, variables, discrete and continuous variables, probability distributions,
distribution function, density function, expectation, moments, moment generating function, some discrete and

continuous distributions. Normal distribution and related distributions.
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Pre-calculus review — sets — real numbers line — Inequalities — Intervals — real valued functions (Polynomial
functions — rational function — irrational functions — exponential functions — Logarithmic functions —
Trigonometric functions. Limits and continuity of real functions — Differentiation of algebraic and transcendental
functions : Implicit differentiation -Parametricdifferentiation — Related rates — Decreasing and increasing
functions— Extreme of functions — asymptotes . Integration by using tables. Applications: area under curve —

Calculation the Surface and volume of revolution

2iaenall cleldl sae |V Sl Sl 1y yall wgyll:yyall el

2:50eiall olelud) sue v Sl Sole! oy ,all EWORT[ WU ESYV-A { O

Principles of the theory of relativity, appearance and evolution. Special Relativity theory and the idea of general
relativity theory. Galileo transformations — Lorentz transformations and their Applications. Relative mechanics
and some of its applications (Lagrange Equations and Hamilton Equations). Minkowski space, relevance, and
compatibility with the principles of Einstein's theory of relativity and applications. Applications in dynamic
electromagnetism and nanoparticles in mass. Tensors analysis - Cronker Delta — Tensors algebra. Geodesic

curves - Introduction to general relativity

2:50eiall olelud) sue v Sl Sl sl (1) b Lisia 9 S 2 ydaill 2 55311 sl

Electrostatic fields- Coulomb's law-The electric potential- Gauss's theorem of electrostatic — Poisons and Laplac's
equation . Boundary conditions at the interface-Lines of force-Equipotential surfaces — The electric dipole- Linear
quadruple. - General theorems of electrostatics, Equipotential surfaces, Green's equivalent stratum, The
uniqueness theorem. The electrostatic energy. The general solution of Laplace's equation ( In Cartesian

coordinates, In spherical coordinates, In cylindrical coordinates) .

2:8uciall clelidl sue 4 Sl Sole! oy ,all (2) b Lisia 9 SI1 2 ,daill 2 5311 sl

Constant magnetic field (how it arises — Faraday’s, ampere, Bio-Savart ... laws — Energy stored in magnetic field -
vector magnetic potential). Maxwell's equations. Electromagnetic waves. Hertz solution for electrical and
magnetic field equations (Hertzian oscillations). Boundary value problems (boundary conditions of magnetic

and electrical fields). Reflection and refraction on the boundary surface between two media and the law of Snell.

General solution of wave equations (in Cartesian- Cylindrical- Spherical coordinates). Waveguide.
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Introduction to sampling theory. Normal distribution and related distributions, testing hypothesis, ANOVA,

simple linear regression, simple linear correlation.
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Kinematics of rigid bodies-translational and rotational motion — the rate of change of a vector due to rotation —
rotational axes - Kinetics of rigid bodies Plane motion- Euler's angles — Euler’s equations-Motion of a

symmetrical top .

25sezall cleladl s | Y &l Slz] sl Lo clesly 1ALl el

The concept of biomathematics (importance and applications). General theory of stress and rate of strain.
Revision on Navier-Stokes equations and its applications for (blood flow, Cardiovascular system, flows in
Kidney, small, and Large intestine). The Energy equation for steady and unsteady systems. Dimensional and
dimensionless analysis (dimensionless parameters and similarity of flows) Unsteady laminar flow of viscous
fluids (model of blood and related diseases) flows through different shapes of channels as models for (blood
vessels and different shapes in engineering applications). Boundary layer theory and its applications in

engineering processes and industry.

2iaenall aleldl sae |V Sl ESIFESREY-IY Ay &ulslas c¥slae 1 yyall el

Introduction to partial differential equations and their classification - Study of the method of separating variables
to solve partial differential equations - Using characteristic equations to solve partial differential equations -

Some applications on partial differential equations

2:8aiall olelad! sue v Sl Sle]1yyall A § Heuda 1yl el
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Introduction — Permutations — Binary operation — Theory of group —Subgroup — Permutationand cyclic groups — Homomorphism.

2:8ueiall olelud! sue 4 &l 3 PSRV el e § ouda 1Al el

Introduction to computer science, introduction to operating systems, numerical systems, computer program flowcharts, basics of

Fortran language - control phrases - arranged groups - subprograms
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Motion of rigid body in the space using spherical and cylindrical polar coordinates
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- Moments of inertia. A general introduction on the field of the rigid body dynamics. Equation of motions of a
rigid body (The translation and rotational motion, Euler’s equation, motion of a symmetrical top of a rigid body
moves in a gyroscopic motion). Applications on the pure rolling of a rigid body. Elliptic integrals and their uses in
solving the integrated problems of a rigid body. First integrals of a rigid body. The conservation systems. The

integrated cases of the rigid body.
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Introduction to planetary motion and its applications- Motion of artificial satellites and space crafts — Orbital
elements in 3D — transformation of orbital elements to state vectors and — the reverse transformation — types of

Space Orbits — Designe of space orbits according to the required mission

2boerall leladl sue | ¥ Sl b))yl ilan) Kolls 1 ypal | sl

isipall 5 Slesnl) Auigilall Slasipilly «lepunl on Agars 1552) Sliasd! ciumsll Ciyiid] ikl it

- Jles¥! & lai) dlad) palall — &lyodl Kaalipdl cnilsd e dale Zanlie e edadl ozl Joidug
Llasdl — &Ll ele ol —olasey Jsgulle aies. Sligigall — Slorurll (10 Acgome ASym) lias¥l asmsll
Slisisall o ileguzell Agilall il joall — 280 9,8l Slaoliall — 8 gSu0 9, S — 29800 9, Sl

basic theoretical concepts (thermodynamic method. theory of probability -Basic Probability concepts-Statistical
description of systems of particles and photons — Maxwell-Boltzmann distribution . Thermal interactions-
Microscopic and macroscopic theories-Microscopic measurements-Canonical distribution of particles and

photons.
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A general introduction to the basic concepts in the perturbation theory: Expansions, gauge functions, order
symbols, and asymptotic series and expansions. Algebraic and transcendental equations: Quadratic equations,
cubic equations, higher order equations and transcendental equations. Integrals: Expansion of integrands,
integration by parts, Laplace’s method and method of stationary phase. Exact solution. Straightforward
expansion. The methods of Lindstedt-Poincare’ technique. Renormalization method. Multiple time scale

technique. Frequency expansion method.
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An Introduction to Graphs, Trees and Connectivity, Euler Tours and Hamiltonian Cycles, Matching, Planar Graphs, Coloring,

Directed Graphs, Networks.
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Local curve theory : Curvature. torsion and the Frenet — Serret theorem — The fundamental existence and
uniqueness theorem for curves.
Global theory of plane curves: The isoperimetric inequality — Four — Vertex theorem — Rotation index. Local
surface theory: The first fundamental form — Normal and Geodesic curvature — Parallelism — Second
fundamental form — Weingarten map — Principle. Gaussian. Mean. and normal curvatures — Isometrics and the

fundamental theorem of surface — surfaces of constant curvature.
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Euclid Geometry postulates (four + fifth axiom parallelism) - Hilbert engineering axiom - Falling axiom - order
axiom - separation axiom — continuity axiom - definition of normal geometry - external angle theory of a triangle
- the proof of a Escari gender theorem —sum of triangle angles Less or equal to 180 - Types of geometry - Triangle
deflection - Quadruple dielectric properties - Escari hypotheses — the proof of formulas equivalent to the Euclid

axioms
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