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Module Description

In this course we will study the arithmetic on Z , the ring Z / nZ and then
the field Z / pZ. When p=2 we can introduce the binary code. We give
an overview on the history of the cryptography and introduce the
symmetric cryptography.

We introduce the RSA coding and the notion of code correcting.

A Large part of the course is devoted to linear codes, the Hamming
codes, dual codes, generating Matrix and many notions related to linear
codes are introduced
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This course deals with the mathematical ideas underlying modern coding
theory and cryptography, including algebra, number theory and
probability theory.

This course aims to address the efficient error free and secure delivery of
information using binary data streams. For efficiency, the information
source is coded to reduce redundancy. To minimize the effects of errors,
channel coding is employed and finally cryptographic techniques are
required to make the data secure. The aim is to present the basic theory
and objectives of each of these steps, together with the basics of
information theory.
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theory

code

- Know the importance of the coding

- How he can make some elementary codes
- Know all the tools used in linear codes

- Extract the generator of a code

- Construct the dual code of a given linear

- Correct some errors induced by the canal
- Determine the Hamming distance
between two words code
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Springer Undergraduate Norman An i'::g?g:;ﬁg%n 0
2008 Mathematics Series 2008 . .
L.Biggs communication and
cryptography
Introduction to
Pearson-Lawrence C. Cryptography with
2011 Washington,Wade Trappe Coding Theory
Originally published
o . . Cryptography:
1995 Editor: Doug Stinson Doug Stinson Theory and Practice
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https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Trappe&search-alias=books&field-author=Trappe&sort=relevancerank
https://www.google.fr/search?newwindow=1&sa=X&biw=1511&bih=735&q=Doug+Stinson&stick=H4sIAAAAAAAAAOPgE-LSz9U3MIk3qyjMVQKzjYqyy1IqtGSyk630k_Lzs_XLizJLSlLz4svzi7KtEktLMvKLAEjgZrk4AAAA&ved=0ahUKEwj9j5P71avSAhXC2SwKHS28AvkQmxMIowEoATAQ
https://www.google.fr/search?newwindow=1&sa=X&biw=1511&bih=735&q=cryptography:+theory+and+practice+originally+published&stick=H4sIAAAAAAAAAOPgE-LSz9U3MIk3qyjM1ZLPTrbST8rPz9YvL8osKUnNiy_PL8q2KihNyskszkhNAQDzsQclLwAAAA&ved=0ahUKEwj9j5P71avSAhXC2SwKHS28AvkQ6BMInwEoADAP
https://www.google.fr/search?newwindow=1&sa=X&biw=1511&bih=735&q=Doug+Stinson&stick=H4sIAAAAAAAAAOPgE-LSz9U3MIk3qyjMVQKzjYqyy1IqtJQzyq30k_NzclKTSzLz8_TLizJLSlLz4svzi7KLrVJTMkvyiwAiK4m3PwAAAA&ved=0ahUKEwj9j5P71avSAhXC2SwKHS28AvkQmxMIpwEoATAR
https://www.google.fr/search?newwindow=1&sa=X&biw=1511&bih=735&q=cryptography:+theory+and+practice+editor&stick=H4sIAAAAAAAAAOPgE-LSz9U3MIk3qyjM1VLOKLfST87PyUlNLsnMz9MvL8osKUnNiy_PL8outkpNySzJLwIAbnm4OTMAAAA&ved=0ahUKEwj9j5P71avSAhXC2SwKHS28AvkQ6BMIpgEoADAR
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spaces - First and second fundamental Lk — Ol pesla

forms— Normal and geodesic curvature —
Weingarten map- Principal, Gaussian and
mean curvatures- Geodesics- Equations of
Gauss and Godazzi-Mainardi.
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Having the knowledge of theory of curves - RN diad (e ciliniall o ggde (e o aill -
in R3-Regular curves - arc length and — el bl Bale ] 5 (o sall J gha — dalaiall Cilyiniall
reparametrization —Natural parametrization | (e <ol 28Vl 2l 5 il pll Jiadll 5
— Curvature and Torsion - Serret-Frenet Caiph ¥ ales Gl o) 5lY) 5 e LinaY)
equations ) = shandl - shandl Adaal) 2 i) e ol —
Having the knowledge of local theory of Glulaall sliad 5 (laall 4 - Al @3l gl -
surfaces-Simple surfaces-Coordinate 5 W) Al dspeal) -
transformations-Tangent vectors & tangent plind) - A sl 5 Anledl) Cleliady) e ol —
spaces - First and second fundamental - A gl il - o gl Sla VI g Gugla
forms g2 e (5325 el Ve
Having the knowledge of Normal and
geodesic curvature — Weingarten map-
Principal Gaussian and mean curvatures-
Geodesics- Equations of Gauss and
Godazzi-Mainardi.
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Having the knowledge of theory of curves in | - R Juad (3o cilisiall agefe e Cajmill -

R3-Regular curves - arc length and | — il i sale) s ol J sl — dadaiidll cilyiniall
reparametrization —Natural parameterization- | aaill ) ALaYL anhll (g il il Jiiall
Curvature and Torsion- Serret-Frenet equation G 8 S alee e

Having the knowledge of Existence and | 4l lls agall 4k 4pkill e Gl —
uniqueness theorem for space curves-Bertrand | »&SUll — i) 55 Slisie — eladll 8 Slisiall
curves- Involutes and evolutes- —£ ) Al Finial el

Having the knowledge of Normal and geodesic | - dwwspalls sl Cleliasy) e Cajedl -
curvature — Weingarten map- Principal | Slisiall - dasagll sUaiWly pagls eliadl
Gaussian and mean curvatures- Geodesics- | . b as)lasSy egls OYalae - A gl
Equations of Gauss and Godazzi-Mainardi.
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Module Description

This course aims to make the student aware of metric
and normed spaces, understand the properties of linear
operators in normed spaces, understand Hilbert spaces
and bounded operators in a Hilbert space.
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- Introducing the notion of the different spaces
(Metric-linear-Normed -Bannach--Inner product-
and Hilbert spaces )

- Clarifying the meaning of the open and closed
sets in metric spaces

- Introducing the notion of the bounded linear,
continuous operators and related theorems

- Solving some problems which clarify the
essential properties of the above spaces

- Studying the inner product space which is a
corner stone in the theory of Functional Analysis

- Introducing the bounded linear operators
between Hilbert spaces —Self adjoint-normal and
unitary  operators
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Differentiating between different spaces.
Understanding the basic theorems concerning
the above spaces.

Making sure that the concept of open and
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sets in metric spaces is well known.
Understanding the notion of bounded linear

operators.
Understanding the concept of Hilbert spaces
and bounded linear operators between Hilbert

spaces.
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A student prepares a research project in one of the
Math. Topics under the supervision of the staff.
The student should submit a report for an oral
exam.

Wi 48 jra 22ny sl & 558 aal 3 s g 5 e
138 slae] Aak e Gllall o aty g el e o yiall
& Al a3y 5 Aapaaall dalall 3kl Jad) g 5 sl

il 48 yray anill Canl) Juadl) A

Module Aims
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This course is designed to give the student research skills
and apply some mathematical methods studied in previous

courses for processing theoretical and applied problems
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- Teach students required skills of writing
research.

- Providing students with the skill of self.

- Search for a topic in mathematics.

- Student learning some actual applications of
sports topics.

- Writing and presentation skills.
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Motion in two dimension polar coordinates —Newton's law in a plane-
fundamental of fluid dynamic-continuity equation in different fluids -
Derivative - The initial and boundary problems in MHD- Temperature
equation- some special solutions for last problems by using suitable
mathematical methods
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Module Aims
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- Derivative the motion's law in different
coordinate for point and rigid body

- Studying the fundamental theory in fluid
dynamic and derivative of the continuity
equation for different fluids

- Studying and derivative the boundary value
problem in MHD

- Studying and derivative the temperature
distribution, temperature a equation and wave
equation

- Studying derivative methods for Fourier
series

- Studying methods solutions the boundary
value problems by using the different
mathematical methods
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- To know the fundamental studying methods the motion for different co-

ordinate for the point and rod body.

- Knowing new methods for integration and using it to solve the problems

the fluid dynamic and the motion in different coordinate.

- Knowing methods by using Fourier series to solve the boundary problem

in temperature and MHD.

- Knowing methods to deduce the applied mathematics problems by using

differential equations.

- Knowing methods for understand- ting solution of partial differential

equations by using suitable mathematical methods.
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Definition of Algebra and (sigma algebra)- Finite el s afiall ppantll dpald - Lengs iy il -
additive and countable additive- Main extension - @B bl 5 Al padil) il s el Jial)
theorem and outer measure- Measurable sets - Jsall - dual s 5l Gl - (ulll ALl Cile ganal)
Measure - Lebesgue measure and its properties- byl - JalSS - ulaall ALY JI all - ddagusil)
Simple functions- Measurable functions- Lebesgue Ol JalS5 5 el JalSS (g A8l - oyl
integral- Theorems of convergence- The relation
between Lebesgue and Riemann integral.
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The aim of this course is to: ool 13 Caagy

- Study Dario theorem a, Riemann sums properties and the principle theorem | il (& Ll 3 kil 5 ey gaelaa s sapla 4k 5 Glayy JalSE 4l 0 —
in calculus. el 5 Jualal

- Study a sequence , series of functions, pointwice convergence, uniform | sl - alaiiall oo a5 Jasal) o el - J)sal) O lida g o) 2l )2
convergence, algebra and sigma algebra. Ledaw i

- Study finite additive and countable additive- Main extension theorem and | dslu¥) waaill @il i —aall JH&) puenill y atiall auaatl) dpald 4l 0 -
outer measure- measurable sets. ol AL e ganall - o Al bl

- Study a measure , Lebesgue measure and its properties, simple functions, | - cubell AL J)sall - ddased) J)sall - dal g2 5 g uld g (uladll A 0 -
measurable functions, Lebesgue integral, theorems of convergence, and the Ol JalSE 5 el JalSS G A8l - ol il plas - el JalSS
relation between Lebesgue and Riemann integral
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- Understanding of algebra and sigma algebra. Laaaw g ol -
- Have knowledge of finite additive and countable Al mpeaill g Atiall peaill dpald 48 e -
additive- Main extension theorem and outer > AN Gl 5 Al el by s _aall
measure- measurable sets. Lol ALl Cle ganall -

- Knowing the concept of a measure , Lebesgue dual s gl al g uladll o se8e o il -
measure and its properties, simple functions, Jalss - (] AL J)gall - Aol J) sall -
measurable functions, Lebesgue integral, gl eSS A83all - ol il phas -
theorems of convergence, and the relation e JalSi

between Lebesgue and Riemann integral
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Module Description

oAl g

— Benefits — Annual Payments
Simple Interest , Compound Interest , A comparison between the value of
simple interest and compound interest and the total value of interest
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— Pricing

Concept Pricing, Pricing targets, Factors Affecting Pricing Determination,
Pricing policies, Identification of pricing methods, Determine the reaction of
consumers, Price control...
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— Tax

Tax definition , Tax Characteristics , Tax types ; return tax , VAT , Sales tax,
income tax ,

Customs duties tax
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— Insurance

The legal principles of insurance and analysis of insurance contracts, types of
insurers and marketing systems operations of insurance companies; which
include: rate making, underwriting, production, claim settlement and
reinsurance, and insurance pricing, o life insurance
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—Amortization and loans

Introduction of bank lending, overview of credit policy and loan
characteristics, evaluating commercial loan requests, evaluating consumer
loans, tools and methods of the credit analysis, and pricing of loans
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— Investment

the concepts and measurements of return and risk and their relation. the
efficient market hypothesis, asset pricing models (CAPM, APT, and
multifactor models), equity securities, fixed income securities, behavioral
finance, and the psychology of investing
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Module Aims

© Rl Calaal

Introduce students to math and use of financial -
management in banks and business and trade
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Studying of the application of mathematical
methods in the treatment of the problems
faced by the community in the fields of
finance, such as the stock market and banks
and investment areas

2- Understand policies and procedures related

to credit analysis

3- Understanding the insurance principles & the
fundamentals of risk.

4- Knowing the basic principles of buying
insurance and settling claims

5- Understand the basic principles and theories
of investment

COSEA #Ole (A dpaly ) 5kl Guki A 0 -1
Jio Al V)l (4 ainall 4l
Il el 5 & il g da ) sl

Jalaty dalatiall Glel a¥ly clubwdl LWy -2
‘ A ead) (= Al

4aSy JadYl o seia s aalil) (5alaay Ol Gl -3
o haxd Al Adlisal el 35 Leiga) 5e
dady)

G G Ayl ael @l e bl el 4
Al A gt Gand 5 il 61 5 i Lgile ) e

Aanl) i) il ki g (galae allY) -5

ol cle L Yl axe

e gum gall 203

Introduction (financial market)

Options

Ito's Lemma

Option pricing

Delta hedging

American option
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Binomial method
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Edition
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= Press Finance 2" Edition,
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Module Description
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Basic concepts for optimality- Convex and concave functions- Quadratic
Forms- Optimality of unconstrained nonlinear functions in one or several
variables- Hessian matrix- Optimality of nonlinear functions with equality
constraints- Direct substitution method- Lagrangian multipliers method-
Optimality of nonlinear functions with inequality constraints — Kuhn —
Tucker conditions- Quadratic Programming.
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Module Aims
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- This course aims to give students the basic concepts of optimization and
different ways to treat optimization restricted and unrestricted and the
possibility of the practical application of these concepts.
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- Recognizing the basic concepts of
optimization functions convex and concave
functions and the quadratic formulas.

- Solving the optimization of non-linear
programming in one variable or multiple
variables and how to use the Hessian matrix
for it.

- Recognizing on methods for solving the

optimization  problem of  non-linear
programming with  constrained equations
(substitution direct method - Lagrange
multiplier method

- Recognizing the methods of solving
optimization problem with inequality

constraints
- Recognizing the Kuhn-Tucker and Fritz—John
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conditions for solving the optimization
problem
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Extremum of a function of many variables ( absolute
and conditional extremum) - The Functional - The
variation of a functional and its properties - The
elementary problem in the calculus of variations-
Euler’s equation- Generalizations of the elementary
problem of the calculus of variations - Field of
Extremals, Sufficient conditions for the extremum of
a functional — conditional extremum- moving
boundary problems, The Hamilton-Jacobi theory- the
variation principles of Mechanics, Some applications
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- Having the elementary knowledge of extremum for function of several | & J)sall (alaall 5 s orall adll e Jgaall Al aaliall Qllal) clac)  —
variables PELNUEN]

- Having the knowledge of Euler-Lagrange equations and its applications Leilinhat (g il a Y Sl ol e ol —

- Having the knowledge of the generalizations and special cases of Euler- Leilagand Gll3S 5 il ja¥ Sl ol c¥alaal Lalall eV e G pill -
Lagrange equations Leliadat s ) silials c¥alae e gl —

- Having a knowledge of Hamiltonian equations and its applications
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- Solving some extremum problems of functions of several variables e (e SS) 8 J)sall g praall g abiall all) Bliss pazy da -
- Deriving of Euler-Lagrange equation Sl gl aY bl dlslea plisiad - -
- Deriving of the generalizations and special cases of Euler equation ZoaY Sl c¥aled ddliaal Vsl Flimal -
- Deriving of Hamiltonian equations Osilels Y alas Flitial -
- Having the knowledge of some variation calculus applications ol Gl Gl any e cajatll -
- Making some search in Libraries and internet (oY) A ey GliSall A dadll -
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9 3 Extremum of a function of many variables (absolute and
conditional extremum).
The Functional - The variation of a functional and its properties,
9 3 . i
The elementary problem in the calculus of variations.
Euler’s equation- Generalizations of the elementary problem of
9 3 - ) ; .
the calculus of variations, Invariance of Euler’s equation
5 5 - Field of Extremals, Sufficient conditions for the extremum of
a functional.
3 1 conditional extremum- moving boundary problems,
5 5 The Hamilton-Jacobi theory- the wvariation principles of
Mechanics, Some applications.
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10: 0486654990 — An Introduction to the
13: 978-0486654997 2010 Dover Publications Charles Fox Calculus of Variations
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(5) gsa
oA dua gl pailda
MTH 485:0 35 y_2all a8 D8 dalad ) el e
Fourier Analysis
4 a1 Rall Gy 3 45 MTH + MTH 482 :__adll Gl callaiall
323
aclu 2 dadiaadl cile Ll L”g)\:u;\ sl (5 glua
Module Description Dol Caag

Topological vector spaces: Definitions, semi- norms and their induced | Juail Jlse -disall il ol o5y alalill oludl il pa ¢ dgaiall dun sl sl Sl Liadl)
topologies- criteria for continuity of semi-norms and linear maps- Schwartz Jsall Juai¥l- S(R) i) s eliad- sl gaudail) g alalil) Lol
space S(R) -continuity of S(R) — R™ Tempered distributions: the space | w_all s gy sill Jualéic §'(R) sbiad ; dsiddl cilay 5l - §(R) — R
S'(R) - differentiation of distributions and multiplication by functions of | — bl (ailias- S(R) e usd Jalad 1y s dalas ALl 33l Loy J) 5
slow increase - examples. Fourier analysis : Fourier transform on S(R) - main | (o> s} siill-gaibas- S'(R) e 58 disad -dI Dl dapa — AanSall yy 558 4yl
pr0p’erties- Fourier_inversion theorem- Plan,cheral formu_la— Fom_Jrie_r trarllsform eVl 5 o) Y1 alsa - S'(RT) b st Al _S'(R™) Lo Gl
on S'(R) - properties -weak topology of S'(R) - Fourier series in S'(R) -| C* (R o C.(R") ) .
convolutions and continuity properties - compatibility - Riemann-Lebesgue | 485 - ~o slad (4SS 4, Hhas- 0 sl Glay ) Apdgai-d g ol
lemma - the space Co(R™) . Density theorems : the space CS"([R”)?density elemd BCT sy ) 3, gl BCT Ll _S(R") b Co(R")
of C5°(R™) in S(R) -the space BC'- approximations to §, - approximations | . KeR . . . . o
in BC' .Sobolev spaces : definition of H*(R™) - Fourier transform when k € AL -palad - Lo saost desnd -HE(R™) o rid s
R - properties - distributional derivative - duality of H~%(R™) with HF(R™) O il g i 3,5 H alaaidy H R IE
H*(R"™) - Sobolev embedding theorem for H*(R") .
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- Provide key concepts in Fourier analysis and the theory of distribution so that
the student by knowing the advanced concepts analysis application and
utilization of important analytical techniques in the analysis of the signal and in

partial differential equations.

- Student learns some new concepts, some different spaces and some different

types of convergence of mathematics.
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equations.

mathematics.

- Providing key concepts in Fourier analysis and the
theory of distribution so that the student by knowing
the advanced concepts analysis application and
utilization of important analytical techniques in the
analysis of the signal and in partial differential

- Students learn some new concepts, some different
spaces and some different types of convergence of
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Introduction to graph theory, Basic concepts (complete graphs- sub
graphs- spanning sub graphs n-partite graphs complete bipartite graphs —
complementary graphs)- Operations on graphs- Sequences and graphs-
Matrices and graphs- Paths, circuits, cycles and connected graphs-
Eulerian and Hamiltonian graphs- Trees- minimal spanning trees-Planar
and non-planar graphs- Graph- Graph coloring (complete graphs- Trees —
Cubes — partite graphs-Applications- shortest path problems
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Module Aims
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Our aims in this course are two folds. First, to discuss some of the major
results of graph theory, and to provide an introduction to the language,
methods and terminology of the subject. Second, to emphasize various
approaches (algorithmic, probabilistic, etc) that have proved fruitful in
modern graph theory: these modes of thinking about the subject have also
proved successful in other areas of mathematics, and we hope that
students will find the techniques learnt in this course to be useful in other
areas of mathematics such as computer science (studies networks),
bioinformatics, statistical physics, chemistry, sociology, etc.

2-More precisely In this module we will focus on results from structural
graph theory and its applications in related areas, in particular, in
algorithm design and number theory. The module should provide an
overview of main techniques with their potential applications. We will
focus, in particular, our attention on networks and give real world
examples of networks include transport networks such as the Gautrain rail
system, electric networks, social networks and the internet

alldall agh e 2SI —cla g 11 45 Hhas il Al 4 pdaill asaliall e CalUall Gy )
de giie alial (e JA e zleiall 8 Laaiall iy ylaill 5 dpaly ) Cildy el (5 sinal
UM‘ _5).5.&

by )l lanlal 5 shiad) alasiul Ll Cllall Ciy i) il il e oS Lo da -
- el L) dgla) gl iangy (Ul Ciy - bl

Cialand) 5 2 21 ) Jlgall 5 4 yaall 5 agdll) sailedill s jie

esle 1008 06 o ) 1agd atul 50 aay Uy ia i

- Acquisition of the principal concepts of the theory of graphs.

- To be able to transcript the life problems and then representing in
graph theory in order to apply the acquired knowledge to solve them

- The student discovers the importance of Mathematics in solving
problems of life. The student will also discover that the theory of
graphs can be useful for any other branch of sciences.
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Triangular, diagonal and symmetric matrices- diagonalizable matrix- Matrix ol - A kil A han Al A siad) — ABLaA "LUM‘{ Al 2l shoaal
exponential - Computing the matrix exponential -Eigenvalues and A8yl 30030 ?"“ - AN Cleatall 5 340N adl) — 28 shas Gl ‘;—‘L‘“ — 48 ginall
Eigenvectors- complex and multiple eigenvalues - Solving a system of | — B gadl G Jlaaiuly B COlad) Lball dbalitl) Laki¥1 da -5 ) Sl
differential linear equations with constant coefficients using matrix \edanki; Caley-Hamilton 4 5 —Jordan JSi 5 Clé siadl
exponential The Jordan form - Caley-Hamilton theorem and its applications
Module Aims : el Caloa)
- Introducing students to some of the advanced concepts in linear algebra Dkl any ae Jadll jaall 8 derdiall aaliall (aey Qllall iy 23 —
with some applications o3 aladinly ddshiadl (il cclaaadl dede 4l Glleally Cligiad) -
- Matrices: The algebraic operations, determinants, the use of these Apbadll ¥ abadll alai da A asalaall
concepts to solve systems of linear equations. Lede il s Lebua 488 5 Lgaal 53 5 Ay yall 48 s0nall 3 jaaall Cilgaiall y 2l -
- Giving a survey of eignvalues and Eigen vectors of square matrix and its | aslall s duxigll 5 eban¥l g Dbl jll e Jilose da (& sl pall aalie Gobay -
properties and applications A ldial)
- Applied concepts of linear algebra to solve the mathematics, statistics,
engineering and social sciences problems
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- Computing the matrix exponential. Bghadl ol alay) -
- Solving a system of linear equations by matrix exponential method. Adghadl (l 48 jhay dadl) c¥oleall (e allai Ja -
- Understanding the Eigen values and Eigen vectors. A 4l g g AR Cileaiall 5 AIA al) agd -
- ldentifying Kelly Hamilton Theory. Osilels LS Ak e aoail) -
- Making a connection between linear algebra concepts and other branches Szl ) e gAY g s il 8 adll sl analicday; -

of mathematics. Lela g danday JSLE. -
- Solving practical problems. ke IS Lualy y cpal ) L alodinl A4S 48 jee —
- Having knowledge of using proofs techniques.
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Propositional calculus. The deduction theorem for propositional calculus-
Completeness and consistency of propositional calculus. Predicate calculus-
First-order theorems- Consistency of first-order predicate calculus-
Completeness theorem for predicate logic.
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Module Aims

Applying the concepts of mathematical structures in resolving issues in
other fields such as computer science.

fact.
Choosing and applying appropriate methods of proof in a particular case.

Applying the concepts of mathematical structures in resolving issues of
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applications.
The student uses the concepts of mathematical logic and methods of proof
the study of modern mathematics and related courses

Studying and learning some of the concepts in mathematical logic and its
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10: 0122384520

13: 978-0122384523 2001

academic Press

A Mathematical Introduction to
Logic, Second Edition

Herbert Enderton , Herbert
B. Enderton

10: 0486425339

13° 978-0486425337 2002 Dover Publications Stephen Cole Kleene Mathematical Logic
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Review of random experiment , random variable

Random sampling and its methods, normal distribution, t- distribution

Distribution of the sample mean, sampling from two populations, testing

hypothesis about the population mean, - The analysis of variance ( ANOVA)
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Goodness of fit— chi- square test, - fixed and random factors- testing hypothesis
about correlation coefficient p - SPSS or MINITAB  Statistics Software
Packages
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Module Aims

Understanding the statistic and the parameter- deducing the distribution of
the sample mean. Using t- distribution for testing hypotheses and
confidence intervals.

Constructing confidence intervals on the mean of a normal distribution,
using either the normal distribution or the t distribution

Deducing and understanding the distribution of the sample proportion.
Testing hypothesis about correlation coefficient.

Understanding how the analysis of variance is used to analyze the data
from these experiments

Use SPSS or MINTAB Statistics Software Packages
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Deducing the distribution of the sample mean.
Constructing confidence intervals on the mean
Understanding meaning of statistical testing hypotheses
Interpreting the analysis of variance

Using SPSS or MINTAB Statistics Software Packages
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Evolution of some mathematical concepts, facts and algorithms in

arithmetic, algebra, trigonometry, Euclidean geometry, analytic

geometry and calculus through Civilizations, as Egyptian, Babylonian,

Greek, Indian, Chinese, Muslim and Modern European one.
Evolution of solutions of some conjectures and open problems.
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Module Aims
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To acquire knowledge about the nature of
mathematics and its evolution throughout the
civilizations.

- The student recognizes the achievements of
different nations in mathematics

- To recognize the achievements of Muslim
scholars in mathematics

- The student should be proud of what his ancestors
have done in mathematics for all mankind.

Some Muslim scholars, such as Al-Khwarizmi,

Thabit ibn Qara, Omar Al-Khayyam, Abu Al-
Wafaa Al-Buzgani, Jaber Ibn Hayaan, Al-Razi.

- Some Renaissance mathematicians such as
Laplace, Gauss Galois, recognize
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Knowledge of the great similarity between
ancient civilizations such as Egyptian,
Babylonian, Greek, Chinese, Islamic and
European - the knowledge that some modern
theories in Mathematical science have

Deep roots in the depths of history so be more
established and stable in mind - study the history
of many different mathematical concepts and
mathematical algorithms in arithmetic, algebra,
trigonometry, geometry, analytic geometry and
differentiation

The integration - knowledge of some famous
mathematicians. And the role of Arab and Muslim
scientists in the development of mathematics.
The student should know that the nature of
science is cumulative

The student recognizes the achievements of
Muslim scholars in mathematics

Some Famous Muslim scholars such as Al-
Khawazmi, Thabet ibn Qura, 1bn al-Khayyam and
Abu Al-Wafa Al-Buzjani ...

Some Renaissance mathematicians such as
Laplace, Gauss Galois, recognize
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Module Description
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Advanced Numerical methods with computer applications-approximation theory
— polynomial approximations- Chebyshev polynomials- trigonometric
polynomials-rational function approximation - least square problems- Direct
methods for large and sparse linear and nonlinear systems- backward error
analysis-Numerical methods for solving ordinary differential equations- solving
partial differential equations by finite differences and finite elements methods.
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Module Aims
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- Learning the basics of mathematical calculators and recycling Errors

- Deriving some numerical methods, error analysis and studying the stability
and convergence.

- Studying some numerical methods to solve boundary value problems (finite
difference methods for issues of linear and non-linear assembly and method
of error analysis and convergence study)

- Writing the implementation of algorithms to solve some issues using
numerical methods by computer.
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- Learning numerical methods for solving ordinary
differential equations.

- Learning methods to solve numerical threshold
values.

- Learning numerical methods for solving partial
differential equations wusing finite difference
method.

- Learning numerical methods for solving partial
differential equations using finite element method.
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- Games notions
- Zero-Sum two-person Games

- Mixed Strategy- Pour Strategy-Saddle point- mathematical

Expectation
-Matrix Games

- Static Games (Information Structures: open-Loop, Closed-Loop,

Closed-Loop no memory, Feedback(

- Player's strategy (open-Loop, Closed-Loop, Closed-Loop no

memory, Feedback(

- Different types of static games (a-Nash Equilibrium-Min-Max Zero
sum two person static game - Stackelberg open loop Equilibrium static

game
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Module Aims
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- Knowing the concept of the game theory
- Knowing the kinds of the strategy
-Solving the matrix game

- Knowing the information structure and the player's strategy

- Knowing the static game and its solving game
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Knowing the games notions

Knowing Zero-Sum Games, Mixed Strategy,
Pour Strategy, Saddle point and mathematical
Expectation

Solving the matrix Games

Knowing and solving the static games and the
information structures: open-Loop, Closed-
Loop, Closed-Loop no memory, Feedback(
Knowing the player's strategy (open-Loop,
Closed-Loop, Closed-Loop no memory,
Feedback(

Studing the different types of static games (a-
Nash Equilibrium-Min-Max Zero sum two
person static game - Stackelberg open loop
Equilibrium static game
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6 2 Games Notion-Zero sum two person games-Mixed strategy

6 2 Pure Strategy-Saddle point —minimax value- mathematical Expectation
12 4 Matrix Games
3 1 Information Structures: open-Loop, Closed-Loop, Closed-Loop no memory, Feedback)
3 1 Player's strategy (open-Loop, Closed-Loop, Closed-Loop no memory, Feedback)
12 4 Different types of static games (a-Nash Equilibrium-Min-Max Zero sum two person static game c-
Stackelberg open loop Equilibrium static game
Lt IVON é;\‘)AMJ ))SAS\ N
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3666-2 and Oxford UK
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Module Description
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Vector moment of a force, Varignon’s Theorem on moments, Resultant
of a couple, Resultant of coplanar forces, Equation of line of action of
the resultant. Equilibrium of a rigid body, Conditions of equilibrium of
three force body. Principle of virtual work. Solutions of problems
involving equilibrium by principle of virtual work. Centre of gravity.
Centre of gravity of arcs, plane areas, solids of revolution and surfaces
of revolution. Tangential, normal, radial and transverse components of
velocity and acceleration. Motion of projectile without resistance.
Motion of particles in central orbits. Stability of circular orbits.
Kepler’s laws of planetary motion. Simple harmonic motion. Motion
of a simple pendulum.
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- Have a knowledge of vector moment of forces, resultant of forces in sl (8o gl diasay g5l agie o cajatl)
the plane. Aaibad 55 @l Jae Jad Aabaa e ol -
- Have an equations of a line of action and its properties. Aailiad s calia a0 3 Lalasdul jo -
- To study about the equilibrium points of rigid bodies and their A A el Jilaall a5 ol Y1 Jadll Tane e ol -
properties. LB S e alag) 4aS alas -
- To study the principal of virtual work and solve the problem related Alnall g de pull 4550 511 5 4y laall 5 a0 saall 5 dpuleadl @l Hall e oyl -
to it. o) 56l da glie Jlaals Cild 30al) AS ya agh -
- Have knowledge of finding the center of gravity. Al & ) 8l haall A4S pa Al jo -
- Have a knowledge of Tangential, normal, radial and transverse SIS AS jad LS il B e ca gl -

components of velocity and acceleration
- To find the motion of projectile without resistance.

- To study the motion of particles in central orbits and their stability.

- To study the Kepler’s laws of planetary motion.

- To study about Simple harmonic motion and Motion of a simple

pendulum.
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- Describe the concepts of Mechanics.
- To be able to represent in the mechanics in order to apply the acquired

Ml 6 salae Caia g e 1yals llall S o -
i) e S a8 3Kl e sheall Gadad e 10l Cllall (5 6 o -

knowledge to solve the problem.

- The student discovers the importance of Mathematics in solving problems
in their day to day life. The student will also be found that the mechanics
can be useful for the other branches of science.
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9 3 Vector moment of a force, Varignon’s Theorem on moments, Resultant of a couple, Resultant of
coplanar forces,

9 3 Equation of line of action of the resultant. Equilibrium of a rigid body, Conditions of equilibrium
of three force body.

8 2 Principle of virtual work. Solutions of problems involving equilibrium by principle of virtual work.

9 3 Centre of gravity. Centre of gravity of arcs, plane areas, solids of revolution and surfaces of
revolution. Tangential, normal, radial and transverse components of velocity and acceleration.

8 2 Motion of projectile without resistance. Motion of particles in central orbits. Stability of circular
orbits. Kepler’s laws of planetary motion.

4 1 Simple harmonic motion. Motion of a simple pendulum.
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Module Description
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Types of fluids, fluid motion by Lagrangian and Eulerian method,
Translation, Rotation and Deformation. Stream lines, Path lines and
streak lines. Acceleration of a fluid particle in Cartesian, Cylindrical
Polar and Spherical Polar Coordinates. Vorticity Vector, Vortex Lines,
Rotational and Irrotational motion of fluid, Velocity Potential,
Boundary surface, Newton’s law of viscosity, Boundary conditions for
viscous fluid, Navier-Stokes equation of motion. Energy Equation,
Conversation of Energy. Energy dissipation function due to viscosity.
Diffusion of vorticity, Reynolds number, slow viscous flow, flow past
a sphere. Prandtl’s Boundary layer concept, Boundary layer thickness-
displacement. Momentum and energy integrals, condition for
separation, boundary layer flow along a semi-infinite plate in a
uniform stream. Reynold transport theorem. Principle of conservation
of mass-Equation of continuity (By Lagrangian and Eulerian method).
Euler’s equation of motion, conservation of momentum, Bernoulli’s
Equation. Kinetic energy of liquid, Motion of sphere through a liquid
at rest at infinity. Liquid streaming past a fixed sphere, Axis-
Symmetric flow, Stoke’s flow and function.
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1- Have knowledge of types of fluid and their motions. LS pa s il sall g1 g3 e oyl -]

2- Have knowledge of accelerations in different coordinate system. Al cllaay) dadail 8 Asall anie Lo G pail) 2
3- To study about the laws of motion and their properties. Leal 52 g A jal) (il B Al 0 23
4- To study the principal of conservation of mass and solve the problem A Adasi yall Jilusall Ja g ALY Jada e e iyl 4

related to it. A gy dae alay) 48K 5
5- Have knowledge of finding the Reynold number. 20 sall i g Hlas 5 (Jilaiall ) san pe Nl e o il -6

6- Have a knowledge of Axis-Symmetric flow, Stoke’s flow and function
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sl 1038 (S Ol 3¢ il 53 ey lUally (v iy

- Acquisition of the principal concepts of the fluid | .J3 sl 1SlSaal Tl aalaal) Cllall sy o -

Mechanics. &5 (e s ISl Aadai e 1,0l Q) () 6 of - -
- To be able to transcript the problems and then dal e S gl 1851800 e guin sa 2a] (B Leal )
representing in the fluid mechanics in order to Lelad AauiSall 48 paall Gadas
apply the acquired knowledge to solve them. Aoasall adls 3 bl )l el Qi adiy o~
- The student discovers the importance of OS8O oS il sl 851800 of Al G o -
Mathematics in solving problems in their day to il Al s S il Bade
day life.

- The student will also found that the fluid
mechanics can be useful for the companies related
to the fluids.
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Types of fluids, fluid motion by Lagrangian and Eulerian method, Translation, Rotation and
12 3 Deformation. Stream lines, Path lines and streak lines, Acceleration of a fluid particle in Cartesian,
Cylindrical Polar and Spherical Polar Coordinates. Vorticity Vector, Vortex Lines

Rotational and Irrotational motion of fluid, Velocity Potential, Boundary surface, Newton’s law of
12 3 . ) . . . . : .
viscosity, Boundary conditions for viscous fluid, Navier-Stokes equation of motion

Energy Equation, Conversation of Energy. Energy dissipation function due to viscosity. Diffusion
12 3 of vorticity, Reynolds number, slow viscous flow, flow past a sphere. Prandtl’s Boundary layer
concept, Boundary layer thickness-displacement.

Momentum and energy integrals, condition for separation, boundary layer flow along a semi-infinite
12 3 plate in a uniform stream. Reynold transport theorem. Principle of conservation of mass-Equation
of continuity (By Lagrangian and Eulerian method).

4 1 Euler’s equation of motion, conservation of momentum, Bernoulli’s Equation. Kinetic energy of
liquid, Motion of sphere through a liquid at rest at infinity.

4 1 Liquid streaming past a fixed sphere, Axis-Symmetric flow, Stoke’s flow and function.
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Publishers,
Delhi.
Fluid
Dynamics,
9780849333972 2005 | C.R.C.Press Z.U.A. Warsi Theorefica
Computational
Approaches
Prentice Hall of Foundation of
1967 India Pvt. Ltd. S.W. Yuan Fluid
New Delhi Mechanics,
http://doi.org/10.11470/0 1968 D. Van Nostrand N. Curleand H J Modern fluid
ubutsu1932.38.801 Co. Ltd. Davies dynamics
Laminar
1963 Oxford Press L. Rosenhead Bolundary
ayer
Fluid
9781906574925 2012 New Academlc Vijay Gupta, Mechgmcs and
Science Santosh Kumar its
Applications
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Module Description Dol Caag
Construction of mathematical models, Modeling using proportionality, G858 ¢ raighl AL aladtuly dadeil) cunliil) aladinly Aadaill dpaly )l kel oLy
modeling using geometric similarity, model fitting, difference e e A il (BN Y alae e A daill a3 Y laa ¢ pualy N 3 gl
equations: Modeling change with difference equations, approximating | <Yl cadadiall Gl 73 gai ¢(3 )l ¥ alae dadai) Al Aadai¥) o3 el S Alaa
change with difference equations, dynamical systems, systems of o)l de ja Chia g 23 gad (OS] 5l 23 gad rAlialds
difference equations, discrete optimization model, differential
equations: population growth, prescribing drug dosage.
Module Aims F k) ol
This course has been designed as an introduction to Mathematical VoAl 138 Caagy Al ) Andail) ale 8 308aS ) jall 138 arenal a3 28
Modeling. This course aims to i . i
Al )l CJLA.'J\ Oedigeda celu i jo -
Studying construction, solving , and interpreting of mathematical - X . ) ) R )
models. Alaall JSLE a8 Gzl ) Caraa 938 (A48 e dnal 5 0 -
Have the knowledge of appreciate the power and limitations of - gyl Andail) s AR el oG 0l -
mathematics in solving practical real-life problems.
Have the knowledge of the basic mathematical modeling skills -
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Recognize the mathematical modeling meaning. - Al )l Asdaill e ol il o 6 o) -
Compare and classify models as deterministic, probabilistic, linear, nonlingar. — | Adadll ye ;s duhall ddlaiay) daaiall il Qi) Caiayy o )& ol -
Understand how numerical methods work to solve problems of mathematical - Apaaall 3 hall aladiuls Al N 23kl Ja A4S QI gy o - -

modeling in realistic setting.

Recognize logical justification of the modeling results. - Agaly )l gz 3lail) il dlaial) <l aall @l ol Cllall o 68y -

ailisall aal yall s ) jiall UK
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ISBN-13: 978-1285050904 2014 William P. Fox , Steven | A FirstCourse in Mathematical
B. Horton Modeling, 5 edition
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2014

Chapman and Hall/CRC

Mathematical Modeling: Models,

Sandip Banerjee Analysis and Applications
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Review of Mathematical modeling, continuous and discrete models of single
species in the biological sciences as: Tumour Cell Growth , Models for
Interacting Populations as :Lotka—\Volterra System, Competition Models,
Mutualism or Symbiosi model, Dynamics of Infectious Diseases:

Epidemic Models, Reaction Diffusion Equations by using partial differential

equations, Mathematical tools such as stability and phase portraits
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Module Aims
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This course has been designed as an introduction to biological Mathematics.

This course aims to

- Studying continuous and discrete models in the biological sciences.

- Studying mathematical models for interacting Populations.

- Studying some dynamics of biological sciences.

- Have the knowledge of some mathematical tools.
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- Understand describing some biological models by using mathematics
- Recognize the difference between continuous and discrete models.
- Recognize the difference between mathematical models of single species and | cs SSY 5 as) g 53l dnzaly Hll 23l G GO &) ol gy of - —

interacting species .

- Recognize logical justification of the biological modeling results.

Azl Sl aladiuly & gaal) #3laill (any Ciua s aghy callall o gy of - —
Aadaiall 5 Abeaiall dpaly 1 z3lail (p COOAY) &) ol allal) o iy o -

Jeliie g 5
Ao sl gz 3lail) gl dghaiall < ) jaall @l ol Gl o gy G- -

DRl (5 sina
il e L RIS Cile gun sall daild
3 2 Al )l dadaill daal e
6 3 Al ) LAY sai Jie 4y goadl a glall (8 2al 5 ¢ 5 daaitic y dlalia ol
3 2 Dol g8 1S5 ol Ui Jie g g e ST el 3l
3 1 Lol =3
3 1 S T il 23 s
3 2 20 sl 3 amdll [l YT i
6 2 el Alaalall Yl alasauly LNl a¥ ol
6 2 Aoaigl) Gl jlaall Al ja g ) HaiaY) Fie dacaly ) &l gal




ailesall aal yall 5 ) jiall K

ISBN s ::n S il S
. Mathematical Biology:
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edition
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— An overview of statistics and Probability

— Probability -value, how to compute it and how to use it

— Inferences about p with ¢ unknown: the t-distribution and the
assumptions required to check in order to use it

— Compare the mean of two populations for independent samples: using
pooled variances t-test versus separate variances t-test

— Compare the mean of two populations for paired data.

— Compare two population proportions

— Using contingency table and the Chi-square test of independence

— Using an F-test to compare the variances of two populations

— Concepts related to linear regression models including, least squares
method, correlation, Spearman's rank order correlation, inferences about
the parameters in the linear regression model

VY5 sbany) (e dsle dadl

Lgaladin) 5 cddlaia¥) dasll lua

Gaaaill 4 gl QM\).\S‘}[\}{@J}E u)ﬂﬁu;:x‘u@udpu‘ﬁym\ﬂ
galadin) Jal (e

£ ia) manall (5 5 il aladind : pcinal) Al Ciliml) (pa i) o sias 4 )lia
t bl dladic (358l Jilia

il Uil el e (il an gie A5 lia

Al S mye s 5 Alaia Y] Jsaad) aladiiu

il e 0l (35 Al ARl F s alasi

(g pmall Gl yall 43y Hla ey 4 Ly Jhdll laai¥l 23l ddleiall awlial)
‘;LAJ\ Jlassy! CJ}A.: ‘f Clalzall d); Glaliviul ¢ yla 6Lu_)‘2“3

Module Aims

-yl Calaal

On successful completion of this course, you will be able to:

- Calculate the probability value, and how to use it

- Inferences about p with an unknown sigma

- Compare community ratios and samples

- Use the probability table to compare the two differences of the community

- Using different methods of reasoning around parameters in regression and
linear correlation models
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— How to calculate the probability value, and how to use it
— How to inference about p with an unknown sigma
— How to compare Populations ratios and samples

— Use the probability table to compare the two differences of the Populations.
— Apply different methods of reasoning around parameters in regression and
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linear correlation models-Use Statistical analysis software SPSS in, analysis bl B Y

and representation of data
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— Apply MINITAB program to statistically analyze of data and explain the results s Jlal)

in statistical analysis
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An overview of statistics and Probability
4 1 Probability -value, how to compute it and how to use it
8 5 Inferences about u with ¢ unknown: the t-distribution and the assumptions required to check in order to use it

How to compare the mean of two populations for independent samples: using pooled variances t-test versus separate
12 2 variances t-test

How to compare the mean of two populations for paired data.
12 3 How to compare two population proportions
g 5 Using contingency table and the Chi-square test of independence
9 5 Using an F-test to compare the variances of two populations

Understanding concepts related to linear regression models including, least squares method, correlation, Spearman's
8 2 rank order correlation, inferences about the parameters in the linear regression model
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