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Functions — Operations on the functions — Algebraic functions — Limits — Continuity — Derivatives — Applications of

derivatives.
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Introduction — Permutations — Binary operation — Theory of group — Subgroup — Permutation and cyclic groups —

Homomorphism.
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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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Introduction to the science of statics includes 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 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.
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Integrations — Methods of integrations — Applications of integrations
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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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Mathematics and civilization — evolution of numbers — mathematical operations — the genesis of algebra. Algebra

for Arabs — The Development of Algebra
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The vectors in space with different coordinates — straight line in space — relationship between three planes — general
surface equation — different spherical equations — different cylindrical equations — conical surface and study of some

conical surfaces.

:3}5.1‘.:35

2:5eiall oleludl sus Grlea] el S lais | 2y pal | el
52t e MAT2320

eleasdl dh gl @udlly lyllly Caylally @ualall caya5: 4] 5,80 o @

P g&.l.t.” Syl Joida 9@

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.

ww|éhﬁA1)ﬂ|M| yyall 89S

2:8ueial | olelud! sue Sobe) 54l _
QY‘ MAT2330

JY el (@ denas o das, Ll @y Ll 8ylally eualall Cayai s d) yall Bue®
e lall ggizmll Joida 9@

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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Vector space: various examples of vector spaces, subspaces, solution space for a homogeneous linear combinations,
generation, linear independence, linear independence testing using elementary row operations, basis and dimension
— row spaces and column spaces for matrix, the order and the vertical rank and its equal — the matrix rank its zero and
the relationship between them — using the tank in choose the solvability of a system of linear equations —
applications — the space of the internal product: the axioms of the internal product, 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 space, linear
transformation representation with a matrix — Kernel and range, two transformer matrix, linear transformation matrix

affected by base change, similarity of matrices — Linear inverse transformer matrix, convert to diagonal matrix.
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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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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

(Y+9)

(YY) usroflsadt /pudbucdt Ados 10) alaal! M 5o galt aaei DN




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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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 result — 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 solution 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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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 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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The importance of statistics in life, samples, population, sampling methods, frequency tables, graphs, measures of
central tendency measures of variations, measures of position. 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.
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Introduction to mathematical computer packages (Mathematica, MAPLE,...) and Statistical computer packages ( SPSS,

Minitab,...).
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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.

:)).5.“.:35

25eiall cleludlsue | glea] 2all Slos Eigomy ALl el
MAT3620

Sldaall &gz Aa syl @ually )Ly Caylally eualall cdyai:: d) 8l e ®
e golall ggimll Jaida g @

Anintroduction to decision- making science that includes its origin and importance and basic concepts in general
formulation of mathematical programming and types of mathematical 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
irregular solution .- 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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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
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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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Functions — Operations on the functions — Algebraic functions — Limits — Continuity — Derivatives — Applications of

derivatives.

opiall @latll Sl yia 3azs cilegisge sl

(1+V)

(YoXY) gy Eadt! / puibuatlt Jaln 50) adnadl S1Ae Y oo galf Jax M




@ @agn.\“ p\hj : 8:\»\3\ ._,,\)_J\

a.yla.v‘gh..\.&'.n :))-&'l‘p.w‘ 1ypall 598

2:3ueiad | aleludl sue 3\ ARSYE-IY
Las¥ly c¥ LY MAT2450E1

slas¥ly c¥lasdl ah s Ul alyllly Co)lally cealall cayai: ) 5 yall B @

Sl oo it — Aglas¥l clalliall pany Ciais slas¥] le oo Rahe Aulys tle alall ssiel Joiias®
— 4, ,SEl Slay eally 8ayall S LLd) AT unlae — 2,83l cilas jgallg Bayall cliledl pplas — Aslas)

— ¥l e slighas — Jlasd aladl ggslall — Jleo Casyad — dall Gl — Sialadl — Ll clad — cile gzl
a5 — ol aiaall — JLeza¥l Alls — lydeall ki) hupad — Lpliardats juas Aylas — Sl — oy il JLazs]
wlaghasy andall ajenll — dliasie 3 leis]

ol igalea L0 e 9yall 39S
dilacdasy MAT2460E2

“e

2:3ueiad | aleludl sue &sleis 2y yall

sladasy JalSall tgolies Al euilly oLy 3ylally eualall ayai: J) 5,aL0 St
e lall ggrell Jaidog®

Integrations — Methods of integrations — Applications of integrations.
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Vector space: various examples of vector spaces, subspaces, solution space for a homogeneous linear combinations,
generation, linear independence, linear independence testing using elementary row operations, basis and dimension
— row spaces and column spaces for matrix, the order and the vertical rank and its equal — the matrix rank its zero and
the relationship between them — using the tank in choose the solvability of a system of linear equations —
applications — the space of the internal product: the axioms of the internal product, 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 space, linear
transformation representation with a matrix — Kernel and range, two transformer matrix, linear transformation matrix

affected by base change, similarity of matrices — Linear inverse transformer matrix, convert to diagonal matrix.
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Introduction to C++: This module offers a gentle introduction to C++ by covering its history, basic syntax, and key

features. Students will learn how C++ fits into the broader landscape of programming languages.
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2. Data Types and Variables: Participants will delve into C++'s rich set of data types, variables, and constants. They will
learn how to declare, initialize, and manipulate these elements.

3. Control Structures: This section covers control structures like loops and conditional statements. Students will gain
expertise in writing efficient and effective code using these constructs.

4. Arrays and Pointers: This module delves into arrays and pointers, essential components in C++. Students will
discover how to work with arrays of various data types and utilize pointers for memory management.

5. Functions: Students will explore the concept of functions, including function prototypes, parameters, and return

values. They will learn how to create modular and reusable code.
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The mathematical theory of elasticity — displacement, deformation, and stress, arising from the rest or motion of

elastic bodies under the actions of loads.
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Constraints, Mechanical system, and generalized coordinates. Degree of freedom. The generalization of the
momentum and kinetic energy. Language 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 Language equations from the principal of Hamilton. The
periodic coordinates — Routh function. The canonical and tangential transformations. Hamilton — Jacobi equations —

Poisson and Language brackets and their applications.
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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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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 its applications.
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Tensors (its derivative and applications). Analysis of tensors, Transformation Laws for Cartestian tensors. Matrix and
tensors — Analysis of stress — Cauchy’s stress principal — The stress vector — The stress tensor. Stress tensor symmetry
— Stress transformation laws — Principal stresses and stress invariants — Maximum and minimum shear stress values
— Deviators 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)

principal.
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General forces. The potential and attractions of bodies. The problem of two bodies. The determination of orbits. The

problem of three bodies. The special theory of relativity and applications.
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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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Functions — Operations on the functions — Algebraic functions — Limits — Continuity — Derivatives

— Applications of derivatives.
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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.
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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.

Baeial | olebudl sue 1ypall a8

PESESYV-14 A 1l |
2 Szl ol A A e MAT114

Introduction — Permutations — Binary operation — Theory of group — Subgroup — Permutation and

cyclic groups — Homomorphism.
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Integrations — Methods of integrations — Applications of 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
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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.

Boeiall olebudl sue WP ™) il 19yall 39S
Sle) i) 4a Y) dddlms dia 1y ,a
2 e a MAT123

Dssally Goradl § pudiad] Jasedl c¥slal alisell Houally (oldlus) wlas C8ya3 1 J) 5301 S ®

5,500l Aslal 2alisl

c¥alal Lalisl) Hemll — ddaally 455,501 SlSlusY — cldlasY wlai: e wladl gzl Juida 9@

Lalizl) yoall — clegdiadl 7195 — Goiwdl (B Al (elall Uslas — gorudl 3 @uaiwd! Lzl

Al 8 39-sall — Lpasy Grlos Husactiglly Lilnall Lsolsig Aubogyill cLellall — 5,5101 AsLal

Ao gyl alellhall cluladl c¥slan — Ao gyl olellaall

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.
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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.
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Descriptions: This course develops further the basic topics of differentiation and integration of
functions of several variables. The course consists of two main parts: Part 1: Differential calculus of
functions of several variables - Limits and continuity- Partial derivatives - Directional derivatives and
the gradient -Normal lines and tangent planes — Extreme values - Lagrange multipliers -
applications. Part 2: Multiple Integrals- Double integrals in different spaces and some applications-
Triple integrals in different spaces with some applications - Transformation of coordinates - Change

of variables in multiple Integrals.
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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.

il oleludl sue ‘ ‘ " 1ypall 548
PESRSTYA) s n yall
2 & ? " MAT233

418,85 colagl Mg cpaamy (3 wlezmally cligaially Lol c¥olall @las (8, a7 : )y all B @

gl Brsall ) Lebigmig adolaall dapnill 85l cdnshaall 5 94all J A5 iall Jogzs
Loy Adasel cgmilly Buelad) clzilly

— olayl Mg (ppiny B wlzmall - wligasally Adasdl coLall @las: e godall ggizll Jaiin 9@

5 s9sall - 2ylaall 559 all J A8gdiall (Lgms - 2uslill clailly 2l ] euall — dazell alall § 1,411

sla¥l — sl IMaz e — il clelyall — 2 gilall 55 sall J) Lligmig Adolaall dpay Ul

- Baalail) bzl — qli@ll pall — Awladl bzl Jgms — alelyall 4wl bzl

(1‘ Y)
(YY) (uar ot eadt / udbucdtt Ados 10) adaad! S Su galt eI




Lelaahasy adasedl oML geedl|
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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Reports and truth tables, Reporting tools (negation, conjunction, conditional). 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.

sddeiall oleludl sue uasasid| § Slelyd Al p—w‘ 1ypall agS
3 FEARSYY-IY .
2 ol UL MAT235
Bl DLl asanall 3 olsly
il olebudl sue WP () Aekiokis cfslae 55500 19yall 39S
Sobe] 4 ddolas o¥alas y,yd
2 = . MAT236

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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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
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surfaces (eIIipsoid, paraboloid, and hyperboloid) — General equation of quadratic surfaces.
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Motion of a material point on different curves, Cyclic motion, Motion of a particle on a rough curve,
Central 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.
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Introduction — Study of Real numbers — Study of Sequences — Study of Series.
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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.
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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.
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The concept of biomathematics (importance and applications). General theory of stress and rate of
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strain. Revision on Navier-Strokes 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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Rings, Integral domains and fields, Characteristic of a ring, generating sets, and principal ideals,
Ideals in a ring quotient ring using given, Prime and maximal ideals in a ring, Quotient rings,
Homeomorphisms. Field of quotients of an integral domain, Rings of polynomial, principal ideal

domains, Factorization in domains.
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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 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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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.
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Introduction to fluid dynamics, including some basic concepts such as fluid pressure — viscosity —
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irrotational flow and compressibility. Streamlines, 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-Strokes 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.
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Constraints, Mechanical system, and generalized coordinates. Degree of freedom. The
generalization of the momentum and kinetic energy. Language 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 Language equations from the principal of Hamilton. The periodic coordinates — Routh function.
The canonical and tangential transformations. Hamilton — Jacobi equations — Poisson and

Language brackets and their applications.
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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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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

OPeratortheoremS.
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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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Linear spaces, non-correlation, linear transformations, and transitions are integral and metric
spaces. Standard and Completion Spaces — Branch Spaces — Continuity — Homeomorphisms,

Double spaces, reflexive spaces, inner product spaces — Hilbert space, orthogonal groups —

projections.
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Complex numbers — complex functions: some complex functions — Limits — continuity —

derivatives, analytical functions in a complex variable — Cauchy — Riemann equations — power
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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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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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Functions — Operations on the functions — Algebraic functions — Limits — Continuity — Derivatives

— Applications of derivatives.
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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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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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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 — parametric
differentiation — 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.
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The mathematical theory of elasticity — displacement, deformation, and stress, arising from the rest
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or motion of elastic bodies under the actions of loads.
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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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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 diploe — 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).
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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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Local curve theory: curvature, torsion and the fernet — 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 —

surface of constant curvature.
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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 (Language Equations and Hamiliton
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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Motion of rigid body in the space using spherical and cylindrical polar coordinates — Moments of
inertia. A general introduction on the field of 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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