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Course Name Mathematics
Silualy

Course Course (title and code) Credit Units | contact | Lec- | Lab.

Information 1003101 3 Hours 3

Track ] University Requirement [_] College Requirement ] Core [] Elective

Level —_— Pre-requisite (if any) | Co-requisites (if any)

Course Objectives:

By the end of this course the student will be able to:
1- drive and manipulate algebraic expressions.

2- understand the mathematical fundamentals.
3- gain concrete skills for algebra fundamentals.
4- apply algebraic techniques in solving various types of equations and inequalities.

5- make a fresh look at how these ideas work together to solve problems and model.

Course Description:

This course is dealing mainly with mathematical fundamentals, concepts and skills which in-
cluding the following topics: fundamental concepts of Algebra (real numbers, exponents and
radicals, Algebraic expressions, fractional expressions), equations and inequalities (equations,
quadratic equations, other types of equations, inequalities and absolute value ), polynomials
and rational functions (polynomial functions of degree greater than 2, division, zeros of poly-
nomials, rational functions), systems of linear and nonlinear equations in two variables, bi-
nomial theorem, trigonometric functions (angle measure, trigonometric of right triangles,
trigonometric functions of angles, trigonometric identities and equations), exponential and
logarithmic (properties and equations of logarithmic and exponentials), sequences and
sums (summation notation, arithmetic sequences, geometric sequences, partial sums), re-
view of plane geometry (equation of straight line, circle, conic sections and their applica-
tion in sketching plane regions bounded by their graphs).

[l Periodic Tests | 40% | [] Project B Quizzes 5%

Evaluation
B Final-Exam | 40% | [ Lab [l Participation 15%

Textbook:
Algebra and trigonometry with analytic geometry, Earl W. Swokowski, Jeffery A. Cole, 12
ed., Brooks/ Cole, 2009.

Reference Book:

1- Precalculus, J. Stewart, L. Redin, S. Watson, Brooks / Cole, Cengage Learnings, 2012.

2- Contemporary precalculus; Thomas W. Hungerford, Douglas J. Show, Thomson Brooks/
Cole, 20009.
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Course Name Calculus |
1 Jalsil) g Jualdil) Gl

Course (title and code) Credit Units Lec. Tut. Tot.
Course Contact

Information Hours
1104101 4 3 1(*)

Track [] University Requirement ] College Requirement [] Core [] Elective

Level The First Level

Pre-requisite (if any) Co-requisites (if any):

Course Objectives:

By the end of this course the student will be able to:
1- grasp the central idea of limit and continuity, and its applications.

Understand the main theme of calculus and its applications .
differentiate standard functions by applying the fundamental rules of differentiation.
compute the optimal values of functions .

apply the concepts of monotonicity and concavity in sketching the plane curves.

Course Description:

This course is a first calculus dealing mainly with differential calculus. After a discussion of
few mathematical preliminaries, we introduce fundamental functions (polynomials, power,
trigonometric, logarithmic, exponential, hyperbolic functions), limits, continuity, derivatives,
differentiation rules, and finally applications of differentiation (monotonicity, concavity,
extrema, sketching the plane curves, Taylor and Maclaurin polynomials).

_ [ Periodic Tests | 40% | [] Project B Quizzes 10%
Evaluation

[ Final-Exam 40% |[]Lab [ Participation | 10%

Textbook:
Calculus, Early Transcendental; H. Anton, 1. Bivens and S. Davis, John Willy & Sons, 9" ed.,
2009.

Reference Book:
1-Calculus, Early Transcendental ; J. Stewart, International Metric Version, 6™ ed. 2008 .
2-Calculus : A Complete Course; R. Adams, C. Essex, Pearson Canada, 7" ed. 2010.
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Course Name Introduction to Statistics

Course (title and code) Credit Units Lec. | Lab. | Tot.
Course Contact

Information Hour
ormatio 1104131 3 ours 1 3

Track [] University Requirement ] College Requirement [] Core [] Elective

Co-requisites(if any):

Level The Second Level | Pre-requisite (if any)

Course Objectives:

By the end of this course the student will be able to:

1. understand the basic concepts of statistics.

2. present and describe data graphically and numerically.

3. understand the basic concepts of probability and probability distribution

4 comprehend the fundamentals of sampling distribution, estimation and hypotheses

testing.

5. quantify correlation between two variables and understand the basics of regression

analysis using simple regression as an example.

Course Description:

Collecting data, graphical presentation and tabulation. Measures of central tendency and
measures of dispersion. Basic concepts of probability of events. Random variables, probability
distributions, variance and expected value, binomial distribution and normal distribution.
Sampling and sampling distribution: Sampling distribution of sample mean, central limit
theorem and sampling distribution of proportion. Introduction to estimation and hypothesis
testing: Estimation of population mean and proportion. Tests of statistical hypotheses regard-
ing one mean and difference between two means. Tests of statistical hypotheses regarding one
proportion and difference between two proportions.

[l Periodic Tests | 40% | [ Project B Quizzes 10%

Evaluation

[l Final-Exam 40% |[]Lab [l Participation | 10%

Textbook:
Elementary Statistics: A Step by Step Approach; A. G .Bluman, MacGraw-Hill, 8" ed., 2011.

Reference Book:

1- Introduction to Probability and Statistics; W. Mendenhall, R. J. Beaver, and B. M. Beaver,
Cengage Learning, 14" ed., 2012.

2- Elementary Statistics Picturing the World; R. Larson, B. Farber, Pearson, 5™ ed. 2011 .
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Calculus 11

2 Jalsil) g Jualdil) laa

Course (title and code) Credit Units Lec. Tut. Tot.
Course Contact

Information Hours *
1104202 4 3 1M

Track [] University Requirement [_] College Requirement [J] Core [] Elective

Level The Third Level Pre-requisite (if any) Co-requisites(if any):

1104101

Course Objectives:

By the end of this course the student will be able to:
1. apply the concepts of inverse function in deriving equivalent formulas for certain in-

verse functions.

apply L’ Hépital’s rule in finding the limit of undetermined forms.

understand the concept of the fundamental theorem of calculus.

integrate functions by applying the techniques of integrations.

apply the concepts of definite integral to compute area between two curves, volumes,

length of a plane curve, area of a surface of revolution.

Course Description:

This course is mainly dealing with integral calculus, including the following topics: Inverse
functions, inverse trigonometric and hyperbolic functions and their derivatives, L’Hopital’s
rule, The indefinite integral, methods of integration (substitutions, parts, trigonometric substi-
tutions, partial fractions, ...). The definite integral, the fundamental theorem of calculus. Ap-
plications of definite integral (Area between two curves, volumes, length of a plane curve, area
of a surface of revolution, ...).

[ Periodic Tests | 40% | [] Project B Quizzes 10%

Evaluation

[ Final-Exam 40% | ] Lab [l Participation | 10%

Textbook:
Calculus, Early Transcendental; H. Anton, 1. Bivens and S. Davis, John Willy & Sons, 9" ed.,
20009.

Reference Book:
1- Calculus, Early Transcendental ; J. Stewart, International Metric Version, 6™ ed. 2008
2- Calculus, A Complete Course; R. Adams, C. Essex, Pearson Canada, 7" ed. 2010.
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Course Name | Foundations of Mathematics

Course (title and code) Credit Units Lec. Lab.
Course Contact

Inf ti H
nformation 1104221 3 ours 3

Track [] University Requirement [_] College Requirement ] Core [] Elective

Level The Third Level

Pre-requisite (if any) : Co-requisites(if any):

Course Objectives:
Upon completion of this course, students will be able to:
1. use formal logic and logical methods to establish a result : direct method, contraposition,
contradiction and Induction.
. understand the notion of set, subset, different operations on subsets.
. deal with the notion of a relation and be capable to decide whether a relation is an equiva-
lence one and determine its equivalence classes.
. distinguish between combinatory calculus notations and use the related formulas.
. solve problems in the set of integers Z and the set of complex numbers C.

Course Description:
Logical propositions, methods of proof, sets, relations, combinatory calculus, complex num-
bers, the set of integers Z, division algorithm, primes, common divisors and multiples.

[l Periodic Tests | 40% | [(JProject B Quizzes 10%

Evaluation
[l Final-exam 40% | [] Lab [l Participation 10%

Textbook:
Discrete Mathematics ; S. Lipschutz and M. Lipson, McGraw-Hill College, 3" Edition 2007.

Reference Book:
Proofs and Fundamentals : A first course in abstract mathematics; E. Bloch, Springer-Verlag,
2" edition 2011.




Introduction to Statistical | 4o 4l el aul
Analysis uasyl Jdatl) b datie

Course (title and code) Credit Units Lec. Tut. Tot.
Course Contact

Information Hours *
1104232 3 2 1)

Track [] University Requirement [_] College Requirement ] Core [] Elective

Level The Fourth Level Pre-requisite (if any) : Co-requisites(if any):

1104131

Course Objectives:

By the end of this course the student will be able to:
1- understand the role of statistics in real world problems.

apply statistics in various areas in science, social science and business.
use common statistical techniques.

use one of the standard statistical packages.

interpret statistical results.

Course Description:

The course focuses on the application of statistics in various branches of science, health and
medicine, business, and engineering. Topics taught in 1104131 are applied on one of the stan-
dard statistical software packages and using real data and case studies. In addition to statistic-
al techniques taught in 1104131, the course cover additional topics such as Chi-square test,
Fisher Exact test, McNemar and ANOVA. The course can focus on a particular area accord-
ing to the need of the departments.

[l Periodic Tests 20% | [ Project | 10% | ] Quizzes

Evaluation

[ Final-Exam 40% | Lab 20% | ] Participation

Textbook:
The Practice of Statistics; Starnes, Yates, and Moore. W.H. Freeman, 4" ed. 2010

Reference Book:
1- Fundamentals of biostatistics; B. Rosner, Cengage Learning, 7" ed., 2010.
2- Business Statistics; N. R. Sharpe, R. D. De Veaux, and P. F. Velleman, Pearson, 2" ed. 2012.
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Lec. Lab.

Course Name Linear Algebra

Credit
Course Units Contact

Information 1104222 3 Hours 3 _

Course (title and code)

Track [] University Requirement [_] College Requirement [J] Core [] Elective

Level The Third Level Pre-requisite (if any) Co-requisites(if any):

1104101

Course Objectives:
Upon completion of this course, students will be able to:

. deal with matrices and operations on them.

. use Gauss-Jordan method to solve linear systems, calculate Determinants and find the in-
verse of a squared matrix when it exists.

. define vector spaces and subspaces, linear independence, basis and write the coordinates
of a vector in different basis, characterize linear transformations and write transition ma-
trices.

. transform a basis into an orthogonal one (Gramm-Schmidt method) and use that to de-
termine the projection of a vector on a subspace: line, plane... .

. determine Eigenvalues and Eigenvectors of a matrix and use them to identify diagonaliz-
able matrices and then apply this to calculate the power of a matrix and to solve differen-
tial linear systems.

Course Description:
Matrices and linear systems, determinant, vector space, vector subspaces, orthogonal projec-

tion, linear transformation, Eigenvalues and Eigenvectors, diagonalization, power of a matrix,
differential system.

[ Periodic Tests 40% | [] Project B Quizzes 10%

Evaluation
[l Final-Exam 40% |[]Lab [l Participation | 10%

Textbook:
Elementary Linear Algebra; H. Anton and C. Rorres, John Willey & Sons, Inc. 10" Edition

2010.

Reference Book:
Introduction to Linear Algebra; G. Stang, Wellesley Cambridge, 4™ Edition 2009.
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Course Name Calculus 111

3 Jalil) g Jualdil) s

Credit

Course Units Contact Lec. Lab. Tot.

Course (title and code)

Inf ti H x
nformation 1104203 4 ours 3 1) 4

Track [] University Requirement [_] College Requirement ] Core [] Elective

Level The Eourth Level Pre-requisite (if any) Co-requisites(if any):

1104202

Course Objectives:
By the end of this course the student will be able to:
. express curves in parametric form and change from Cartesian coordinates to polar coor-
dinates and vice versa.
. sketch curves, evaluate arc length, and find areas in polar coordinates.
. gain an intuitive understanding of multivariable functions and perform partial differen-
tiations.
. evaluate integrals of functions over plane regions.

. change the coordinates in multiple integrals.

Course Description:

This course is mainly dealing with calculus of several variables, including the following topics :
Parametric equations and polar coordinates, calculus with parametric and polar curves, and
applications of parametric curves and polar coordinates. Functions of several variables, limits
and continuity, partial derivatives, the chain rule, implicit differentiations, applications of par-
tial derivatives. Multiple integrals: Double integrals over rectangles, general regions, polar
coordinates, applications of double integrals. Triple integrals in boxes, cylindrical, and spheri-
cal coordinates. Change of variables in multiple integrals.

[l Periodic Tests | 40% | [] Project B Quizzes 10%

Evaluation

[ Final-Exam 40% |[]Lab [l Participation 10%

Textbook:
Multivariable Calculus; J. Stewart, Brooks/Cole, Cengage Learnings, 7™ ed., 2012.

Reference Book:

1- Calculus, Early Transcendental; H. Anton, I. Bivens and S. Davis, John Willy & Sons,
9™ ed., 2009.

2- Calculus; Earl W. Swokowski, PWS Publishers, 1983.
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Course Name Real Analysis 1

1 gi.-.‘h Jla
Credit

Course Course (title and code) Units Contact Lec. | Lab.

Information 1104251 3 Hours 3 _ 3

Track [] University Requirement [_] College Requirement [J] Core (] Elective

Level The Eourth Level Pre-requisite Co-requisites(if any):

1104202

Course Objectives:
By the end of this course the student will be able to:
1- analyze situations in order to know their basic data.
2- familiarize with the real line and its topology.
3- fix the limit’s concept and its correlations with calculus.
4- learn classical concepts in the sequence language.
5- grasp the principal ideas of continuity, differentiability and its applications in one and
two variables.

Course Description:

This course begins by recognizing the real numbers among all sets: algebraic properties, or-
der properties, completeness axiom and its consequences, and describes its topology: open
sets, closed sets, limit point of a set, Bolzano-Weierstrass theorem, compact sets, Heine-Borel
theorem. Then the notion of real sequences: convergent sequences, limit theorems, monotone
sequences, limit superior and inferior of a sequence, Cauchy sequences , fixes the limit's con-
cept and its correlations with calculus and permits a construction of real numbers from ra-
tional numbers. We reinvestigate the classical concepts of limit ,continuity, differentiability in
one variable in terms of real sequences: limit of a function, continuous functions, and uniform
continuity. Differentiation: the derivative, the mean-value theorem, L'hopital’s rule. We finish
the course by generalizing those classical concepts to two variables: continuity, differentiabili-
ty, inverse function theorem and implicit function theorem.

_ [ Periodic Tests | 40% | [] Project B Quizzes 10%
Evaluation

[ Final-Exam 40% | ] Lab B Participation | 10%

Textbook:
Introduction to Real Analysis ; R.G. Bartle & D. R. Sherbert, John Wiley and Sons, 1982.

Reference Book:
A first course in calculus; S. Lang, Addison-Wesley publishing company, 4" ed., 1964.
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Course Name | Differential Equations 1

1 dlialds e alaa

Credit

Course Units Contact Lec. | Lab. Tot.

Course (title and code)

Information 1104241 3 Hours 3 _ 3

Track [] University Requirement [_]College Requirement [ Core [] Elective

Level The Fourth Level

Pre-requisite (if any) : Co-requisites(if any):
1104202 —_—

Course Objectives:

By the end of this course the student will be able to:
1- classify differential equations by order, linearity, and homogeneity.

solve first order DE’s and IVP’s of various types : especially separable, exact, linear, and
others reducible to them.

set up and solve physical motion problems, orthogonal trajectories and mixture problems.
solve second order linear differential equations with constant coefficients.

use Laplace transforms and their inverses to solve differential equations.

Course Description:

Basic definitions and construction of an ordinary differential equation, Methods of solving
ordinary differential equations of first order, Orthogonal trajectories, Ordinary differential
equations of higher orders with constant and variable coefficients, Laplace transform.

[l Periodic Tests | 40% | [JProject B Quizzes 10%

Evaluation
[l Final-Exam 40% | [JLab [l Participation | 10%

Textbook:
Elementary Differential Equations and Boundary Value Problems, W. E. Boyce and R. C. Di-
Prima, 10" Edition International Student Version, Wiley, 2012.

Reference Book:
Fundamentals of differential Equations & Boundary Value Problems, R.K. Nagle, E.B. Satt
and A.D. Snider, Addison Wesley, Longman, 2000.




Course Mathematical A adl A3l ) Rl Al

Name Programming daaaly ) daa )

Course (title and code) | Credit Units Lec. | Lab.

Course Contact
Information 1104271 3 Hours 2 1(M)

Track [JUniversity Requirement [_] College Requirement [Jj Core [] Elective

The Seventh | Pre-requisite (if any) Co-requisites (if any):

Level Level 1105101 & 1104222 1104241 & 1104203

Course Objectives:
By the end of this course, using one of standard mathematical programming software such as
MATLAB, Maple and Mathematica , the student will be able to :

1. solve problems in linear algebra.

2. plot two and three dimensional graphs.
implement programs for different mathematical problems.
. perform symbolic calculations.
. solve problems in modeling.

Course Description:

Mathematical software (MATLAB, Maple, Mathematica) basics. Matrix generation. Pro-
gramming (input output commands, branching, looping). Graphs (two dimensional plots,
three dimensional plots). Symbolic commands (limits, differentiation, integration, Taylor ex-
pansion, Differential equations).

[l Periodic Tests | 20% | [] Project B Quizzes

Evaluation

[l Final-Exam 40% | [ Lab 20% [l Participation

Textbook:
MATLAB Guide ; D. J. Higham and N. J. Higham, 2" ed., SIAM, 2005 .

Reference Book:

Programming in MATLAB;E. Neumann, Department of Mathematics, Southern Illinois Uni-
versity, Carbondale, 2005.
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Course Name Vector Analysis

Clgaia Jila

Course (title and code) Credit Units Lec. | Lab. | Tot.
Course Contact

Inf ti H
nformation 1104304 3 ours 3 3

Track [] University Requirement [_] College Requirement [J] Core (] Elective

Level The Fifth Level

Pre-requisite Co-requisites(if any):
1104203 S

Course Objectives:

By the end of this course the student will be able to:
1- understand some concepts of space geometry via vector differentiations.

2- compute integrals along curves and on surfaces in space.
3- understand the main theme of vector calculus and its applications.
4- change variables and transform the coordinates.

5- understand the relationships between the types of vector integrations.

Course Description:

This course is mainly dealing with calculus of vectors, including the following topics: Review
of vector algebra, vector fields, vector differentiations (del operator, gradient, divergence, curl,
conservative fields and potential functions).Vector integration: Line integrals, independence of
path; conservative vector fields, Green’s theorem, surface integrals, applications of surface in-
tegrals; flux, the divergence theorem, Stokes theorem. Transformation of coordinates.

[l Periodic Tests 40% | [] Project B Quizzes 10%

Evaluation
[l Final-Exam 40% | []Lab [l Participation 10%

Textbook:
Multivariable Calculus; J. Stewart, Brooks/Cole, Cengage Learnings, 7™ ed., 2012.

Reference Book:

1- Calculus, Early Transcendental; H. Anton, I. Bivens and S. Davis, John Willy & Sons,
9™ ed., 2009.

2- Calculus; Earl W. Swokowski, PWS Publishers, 1983.
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Course (title and code) Credit Units Lec. | Lab.
Course Contact

Information 1104323 3 Hours 3

Course Name G roup Theory

Track [] University Requirement [_]College Requirement ] Core [] Elective

Pre-requisites: Co-requisites(if any):

Level The Fifth Level 1104222

Course Objectives:
Upon completion of this course, students will be able to:

prove that an algebraic system is a group.

. determine the order of an element in a group, show whether a group is cyclic and give its
generators.

. deal with the group of permutations, use cycles, transpositions and determine the order of
a permutation.

. construct cosets and to decide whether a subgroup is normal.

. determine concretely the quotient groups, draw their tables and use the isomorphism theo-

rems.

Course Description:

Binary operation, group, subgroup, cyclic group, generators, group of congruence modulo n,
group of permutations, left and right cosets of a subgroup, normal subgroup, quotient group,
homomaorphism, isomorphism theorems.

[l Periodic Tests | 40% | [] Project B Quizzes

Evaluation
[ Final-Exam 40% | []Lab [l Participation

Textbook:
A First Course in Abstract Algebra; J. B. Fraleigh, 7" edition, Pearson Edition, 2002.

Reference Book:
1- Abstract Algebra, J. A. Beachy and W.D. Blair, Waveland Press Inc. Illinois, 3" ed., 2005.

2- Fundamentals of Abstract Algebra; D. S. Malik and al, McGraw-Hill College Edition, 1996.
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Course (title and code) Credit Units Lec. | Lab.

Course Contact

Information 1104352 3 Hours 3 0

Course Name Real Analysis 2

Track [] University Requirement [_]College Requirement ] Core [] Elective

Pre-requisite (if any): Co-requisites(if any):

Level The Fifth level 1104251

Course Objectives:

By the end of this course the student will be able to:
1- broaden the scope of elementary notions via a new viewpoint.

2- understand the fundamental theorem of calculus.

3- study a new tool of manufacturing functions and its comportment with classical proper-
ties of continuity, differentiability and integrability.

Course Description:
Riemann Integration, Series of real numbers, Power Series, Sequences and series of functions,

Topology of R". Completeness and compactness in R" . Continuity and uniform continuity
of functionson R".

_ [l Periodic Tests | 40% ] Project B Quizzes 10%
Evaluation

[l Final-Exam | 40% [JLab [l Participation | 10%

Textbook:
Introduction to Real Analysis; R. G. Bartle & D. R. Sherbert, John Wiley and Sons, 1982.

Reference Book:
A first course in calculus; S. Lang, Addison-Wesley publishing company, 4™ edition, 1964 .
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Course Name Probability 1

1 <Ylaial

Course (title and code) | Credit Units Lec. Lab.
Course Contact

Information Hour
ormatio 1104333 4 ours 4

Track [] University Requirement [_] College Requirement ] Core [] Elective

Pre-requisite: Co-requisites (if any):

Level The Fourth Level 1104131 1104202

Course Objectives:

By the end of this course the student will be able to:
1- understand the concept of random variable and its characteristics.

understated the discrete probability distributions and how they arise.

understand the characteristics of a discrete distribution using the moments, moment ge-
nerating function and probability generating function.

understated the continuous probability distributions and how they arise.

understand the characteristics of a continuous distribution using the moments and mo-
ment generating function.

Course Description:

Revision of probability concepts, Counting, Conditional probability, total probability and
Bayes rule, Random variables, discrete probability distribution variable, expectation and mo-
ments, moments generating function and probability generating function, Selected discrete dis-
tributions (Bernoulli, Binomial, Poisson, Geometric, Negative Binomial and Hypergeometric),
Continuous random variable and continuous distribution, expectation and moments, moments
generating function and probability generating function, Selected continuous distribution
(Uniform, Exponential, Normal, Gamma, Beta).

_ [ Periodic Tests | 40% | [] Project B Quizzes 10%
Evaluation

[ Final-Exam 40% |[]Lab [l Participation 10%

Textbook:
A first course in probability; S. Ross, Pearson, 9" ed., 2012.

Reference Book:
1- Introduction to probability and mathematical statistics; L. j. Bain, and M. Engelhardt,
Duxbury Press, 2" ed. 2000.
2- Mathematical statistics with application; D. D. Wackerly, W. Mendenhall, and R. L.
Scheaffer, Thomson, 2008.
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Course

Dynamics

Name

el

Course (title and code) | Credit Units Lec. Lab.
Course Contact

Information 1104361 3 Hours 3 0

Track [] University Requirement [_] College Requirement [J] Core [] Elective

Level The Eifth Level Pre-requisite(if any) : Co-requisites(if any):

1104202

Course Objectives:

By the end of this course the student will be able to:
1- understand Newton’s laws of motion.

2- understand the concepts of conservative force, potential energy, and relationships
between them .

3- understand the concept of torque and to calculate magnitude and direction of the torque.

4- derive the equation of simple harmonic motion and solve it.

5- understand Kepler's laws of planetary motion.

Course Description:

Introduction Newton’s laws of motion, conservative force, potential energy, impulse, torque
and angular momentum, moment of momentum, freely falling bodies, projectile, statics in a
uniform gravitational field, constrained motion, Single-rope pulley, double-rope pulley, motion
in polar coordinate, simple harmonic motion, planetary motion, Kepler's laws of planetary
motion.

[ Periodic Tests | 40% | [JProject B Quizzes 10%
Evaluation

[ Final-Exam 40% | [JLab [l Participation 10%

Textbook:
Understanding Mechanics; A. J. Sadler, D. W. S. Thorning, Oxford University Press, 1996.

Reference Book:

1- Classical Mechanics Point Particles and Relativity; W. Greiner, Springer- Verlag New
Yourk, Inc., 2004.

2- Theory and Problems of Theoretical Mechanics; M. R. Spiegel, Mcgraw —Hill book
company , New your, 1982.
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Numerical Analysis
PRSI AR]

Course (title and code) Credit Units Lec. Lab.
Course Contact

Inf ti H
nformation 1104372 3 ours 3

Track [JUniversity Requirement [_] College Requirement [J] Core [] Elective

Level The Sixth Level Pre-requisite Co-requisites(if any):

1104241 & 1104271

Course Objectives:

By the end of this course the student will be able to:

1. construct and implement convergent algorithms to solve numerical analysis problems.
study different methods of solving the problem of zeros finding .
understand the different numerical methods of interpolation.

2
3
4, compute numerical differentiation using different methods .
5

compute numerical integration using different methods , solve the initial value

problem using different methods;

Course Description:

Calculus revision, Computer errors, Zeros finding methods (Bisection method, Newton-
Raphson’s method, Secant method, Fixed point method), rate of convergence of these methods,
Lagrange interpolation, Newton interpolation, Numerical differentiation, Numerical integra-
tion, Numerical solution of initial value problem, Numerical solution of systems of linear equa-
tions.

_ [ Periodic Tests | 20% | [] Project B Quizzes 10%
Evaluation

[ Final-Exam 40% | Lab 20% | [ Participation | 10%

Textbook:
Numerical Analysis; R. Burden, and J. D. Faires, PWS-Kent Publisher. 1993.

Reference Book:
Numerical Methods for Engineers; S. C. Chapra and R.P. Canale, 5th edition, McGraw-Hill,
2006.
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Course

Differential Equations 2

Name

2 §,lalis N alas

Course (title and code) Credit Units Lec. Lab.
Course Contact

Inf ti H
nformation 1104342 3 ours 3

Track [] University Requirement [ ] College Requirement Ill Core [ Elective

Pre-requisite Co-requisites(if any):

Level The Sixth Level 1104241

Course Objectives:

By the end of this course the student will be able to:
1- solve systems of linear differential equations using matrix techniques and eigenvalues.

identify singular points for a linear differential equation.

give series solutions for second order linear differential equations about both ordinary
and regular singular points.

define some special functions and explain their uses.

give Fourier expansions of a given periodic function.

Course Description:

Systems of linear first-order differential equations, Series solutions of linear equations around
ordinary and regular singular points (method of Frobenius), Special functions: Gamma, Beta
and Bessel functions, Fourier series.

[l Periodic Tests 40% | [JProject B Quizzes 10%

Evaluation

[l Final-Exam 40% | [JLab [l Participation | 10%

Textbook:
Elementary Differential Equations and Boundary Value Problems, W. E. Boyce and R. C. Di-
Prima, 10th Edition International Student Version, Wiley, 2012.

Reference Book:
Fundamentals of differential Equations & Boundary Value Problems, R. K. Nagle, E.B. Satt
and A.D. Snider, Addison Wesley, Longman, 2000.
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Course Name Topology

SRS

Course (title and code) | Credit Units Lec. | Lab.
Course Contact

Information 1104381 3 Hours 3 3

Track [] University Requirement [_] College Requirement [J] Core [] Elective

Level The Sixth Level Pre-requisite Co-requisites(if any):

1104352

Course Objectives:

By the end of this course the student will be able to:
1- understand the basic definition of topological space.

determine the derived set, closure of a set, interior ,exterior and boundary of a set.
determine the dense and nowhere dense set, neighborhood and relative topology .

understand the basic concepts of continuous functions-open and closed functions-
homeomorphisms..
classify the variant spaces.

Course Description:

Topological space, derived set closure of a set, interior ,exterior and boundary of a set, dense
and nowhere dense, neighborhood ,relative topology and subspace ,bases , continuous func-
tions, open and closed functions, homomorphisms, Separation axioms, To-Space, T;-Space,
Hausdorff space, T,-Space, regular space, T3-Space and T4-Space.

[l Periodic Tests | 40% | [JProject B Quizzes

Evaluation
[l Final-Exam 40% | [JLab [l Participation

Textbook:
Topology : A first course; J. Munkers, Precentice Hall, 1975.

Reference Book:
1- General topology; S. Willared, Reading MA1978, 1998.
2- Theory and Problems of General Topology ; S. Lipschutz, Schaum’s Series Mc. Garw —
Hill Int. , 1965 .
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Course Name Operations Research

Clles &gay

Credit

Course Units Contact Lec. | Lab.

Course (title and code)

Information 1104373 3 Hours 3 0 3

Track [] University Requirement [ ] College Requirement Il Core [] Elective

Pre-requisite Co-requisites(if any):

Level The Sixth Level 1104222

Course Objectives:

By the end of this course the student will be able to:
1. understand the definition of linear programming problems.
2. solve linear programming problems geometrically.
3. solve linear programming problem by the Simplex method.
4. understand the duality theory and solve the dual Simplex method.
5.  perform sensitivity analysis for linear programming problem.

Course Description (brief):

Introduction to operation research, Linear programming models, Mathematical formulation
of linear programming models, Geometrically Convex sets, Polygons, extreme points, Graphi-
cal methods for solving linear programming problems, Solving linear programming problem
by the Simplex method, Solving linear programming problem by BIG-M and Two-Phase me-
thods, Duality theory and dual Simplex method, Sensitivity analysis, Transportation models,
Network models.

[l Periodic Tests | 40% | [JProject B Quizzes 10%

Evaluation
[l Final-Exam 40% | [JLab [l Participation | 10%

Textbook:
Linear Programming; H. A. Taha, San Francisco, McGill University, W. H. Freeman
Company, 1983.

Reference Book:
Linear and nonlinear optimization; I. Griva, S. G. Nash and A. Sofer, SIAM, 2009.
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Course Name Complex Analysis

@S pa Julas

Course (title and code) | Credit Units Lec. | Lab.
Course Contact

Inf ti H
nformation 1104453 3 ours 3 3

Track [] University Requirement [_]College Requirement ] Core [] Elective

Pre-requisite Co-requisites(if any):

Level The Seventh Level 1104203 & 1104352

Course Objectives:

By the end of this course the student will be able to:

1- define complex number system and its relation with real number system.

2- recognize the importance and usefulness of complex analysis.

3- understand the concept of analytic functions, and their relation with Cauchy-Riemann
differential equations.

4- understand the concept of complex integration.

5- apply the concept of Laurent's series to compute the residues.

Course Description:

This course is mainly dealing with the complex number system: Algebraic properties, polar
and exponential forms, powers and roots, complex domain, complex functions: Limits, conti-
nuity, Cauchy-Riemann equations, analytic functions, Elementary functions and their proper-
ties with complex numbers: Exponential, trigonometric, hyperbolic, logarithmic, inverse tri-
gonometric and inverse hyperbolic functions, Complex Integration: Contours, contour inte-
grals, antiderivatives, Cauchy Integral Theorem, Cauchy Integral formula and its conse-
guences, Convergence of complex sequences and series: Taylor and Laurent series, Classifica-
tion of singularities, Calculus of residues.

_ [l Periodic Tests | 40% | [] Project B Quizzes 10%
Evaluation

[l Final-Exam | 40% | [] Lab [l Participation 10%

Textbook:
Complex variables and applications; J. W. Brown and R. V. Churchill, 8th Edition, McGraw-
Hill Company, New York, 2009.

Reference Book:
1- Complex analysis ; T. W. Gamelin , Springer, Corrected edition, 2003.
2- A first course in complex analysis with applications; D. G. Zill and P. D. Shanahan,
Jones and Bartlett Publishers, London, 2003.




Partial Differential A ad) ardlly ) 8l aud

Course Name

Equations 4 P ldaldl ci Al

Course (title and code) | Credit Units Lec. | Lab. Tot.
Course Contact

Information Hour
ormatio 1104443 3 ours 13 0

Track [] University Requirement [_|College Requirement [Jj Core [] Elective

Level The Seventh Level

Pre-requisite Co-requisites(if any):
1104342 —_—

Course Objectives:

By the end of this course the student will be able to:
1- classify partial differential equations and transform into canonical form.

describe real-world systems using PDEs.
solve first order PDEs using the method of characteristics.
solve second order linear PDESs using separation of variables and Fourier series.

use Charpit's method for solving nonlinear PDEs.

Course Description:

Classification and formation of Partial Differential Equations, First-order linear PDE in two
and several independent variables, Solution using Lagrange’s method, Particular and com-
plete solution of first order linear PDEs, First order nonlinear PDEs, Linear PDEs of second
and higher order with constant coefficients, Method of separation of variables and its applica-
tion in solving PDEs: Heat, Wave and Laplace equations , Second order PDEs with variable
coefficients.

Cvaluat [l Periodic Tests | 40% | [] Project B Quizzes 10%
valuation

[l Final-Exam 40% | []Lab [l Participation 10%

Textbook:

Introduction to Partial Differential Equations; J. O. Peter , Undergraduate Texts in Mathe-
matics, Springer, New York, 2014,

Reference Book:

Linear partial differential equations for scientists and engineers; T. Myint, U, L. Debnath, 4™
ed., Birkhauser, Berlin, 2007.



http://www.math.umn.edu/~olver
http://www.springer.com/series/666
http://www.springer.com/series/666
http://www.springer.com/
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Course Name Ring Theory

Credit
Course Units Contact

Information 1104424 3 Hours 3 0

Course (title and code) Lec. | Lab.

Track [] University Requirement [_] College Requirement ] Core [] Elective

Level The Seventh Level

Pre-requisites Co-requisites(if any):
1104323 S

Course Objectives:
Upon completion of this course, students will be able to:

prove that an algebraic system is a ring and know different notions concerning rings.

. deal with rings of polynomials, roots of a polynomial, division algorithm and irreduci-
ble polynomials.

. characterize ideals and factor rings.
use homomorphism of rings and theorems related to that notion: Isomorphism theo-
rems and decide whether an ideal is prime or maximal or neither.

. determine principal ideal domains and unique factorization domains.

Course Description:

Rings, fields, integral domains, homomorphism of rings, ring of polynomials, the division algo-
rithm, irreducible polynomials over a field, Eisenstein criterion, ideal in a commutative ring,
factor ring, isomorphism theorems, prime and maximal ideals, PID, UFD.

_ [l Periodic Tests | 40% | (] Project B Quizzes
Evaluation

B Final-Exam 40% | [] Lab [l Participation

Textbook:
A First Course in Abstract Algebra; J. B. Fraleigh, Pearson Editions, 7™ edition 2002.

Reference Book:
1- Abstract Algebra; J. A. Beachy and W.D. Blair, Waveland Press Inc. Illinois, 3" edition,

2005.
2- Contemporary Abstract Algebra; J. Gallian, Cengage Learning Editions, 8" edition 2012.




Sl s gheall @) e i g3




A ad) A3y 8l s

Course Name Differential Geometry

ALl Auia

Course (title and code) Credit Units Lec. | Lab.
Course Contact

Inf ti H
nformation 1104482 3 ours 3 0 3

Track [] University Requirement [_] College Requirement [JJ Core [] Elective

Pre-requisite Co-requisites(if any):

Level The Eighth Level 1104304

Course Objectives:

By the end of this course the student will be able to:
1- understand the basic concepts of parametric representation, regular curves.

determine the tangent line and normal plane, curvature, principle normal line , osculat-
ing plane, binormal line and rectifying plane.
understand the Serret - Frenet equations, existence, uniqueness theorem of space

curves, fundamental theorem, involutes and evolutes.
compute the Frist and second fundamental forms and its properties.

calculate the principle normal, mean and Gaussian curvatures.

Course Description:

Curves in the space, regular curves, arc length, natural parameterization-tangent line, nor-
mal plane, curvature-principle normal line, osculating plane, binormal line and rectifying
plane. Theory of curves: Serret - Frenet equations, existence and uniqueness theorem of
space curves, fundamental theorem, involutes and evolutes. Local theory of surface: basic
concepts, simple surface, tangent vectors and tangent space, Frist and second fundamental
forms and its properties-principle normal, mean and Gaussian curvatures.

[l Periodic Tests | 40% | [] Project Il Quizzes 10%

Evaluation
[l Final-Exam 40% | []Lab [l Participation | 10%

Textbook:
Differential Geometry of curves and surfaces, M. Docarmo, Boston 1992.

Reference Book:
1- Modern Differential Geometry of curves and surfaces; Gray, 2"edition, 1998.
2- Elementary Differential Geometry ; B. Neill, Academic press Inc., California, 1966.




Ly al) A3l ) i) s
N Functional Analysis
(A9 Jalad

Course (title and code) Credit Units Lec. Lab.
Course Contact

Information 1104454 3 Hours 3 0

Track [] University Requirement [_] College Requirement JJj Core [] Elective

Pre-requisite (if any) Co-requisites(if any):

Level The Eighth Level 1104352 & 1104381

Course Objectives:
By the end of this course the student will be able to:

1. define metric spaces and related concepts and illustrate them with typical examples.
2. understand the theory of inner product spaces and prove their properties.

3. understand the theory of normed spaces, Banach spaces.

4. derive and apply the basic properties of Hilbert spaces.

5. prove the fundamental theorems for normed and Banach spaces.

Course Description:

This course is intended to familiarize the students with the basic concepts, principles and me-
thods of functional analysis and its applications. The course covers many of important sub-
jects. It starts with Metric Spaces and ends with Fundamentals Theorems for Normed and
Banach Spaces. Between these two subjects, the student will deal with new concepts like
Normed Spaces, Banach Spaces, Inner Product Spaces, and Hilbert Spaces.

B Periodic Tests | 40% | [] Project M Quizzes

Evaluation

B rinal-Exam 40% | [] Lab B Participation

Textbook:

Introductory Functional Analysis with Applications ; Erwin Kreyszig , John Willy & Sons , 137
ed., 1989 .

Reference Book:

A Course in Functional Analysis; John B. Conway , Springer , 4™

printing edition , 1994 .




L ad) A2y 8l and
ourse Research Project

G £ 9 pda

Credit
Course Units Contact

Information 1104492 3 Hours 3 0

Course (title and code) Lec. Lab.

Track [] University Requirement [_] College Requirement [ Core [] Elective

Level The Eighth Level Pre-requisite
Department Permission

Course Objectives:
By the end of this course the student will be able to:
1. understand the general structure and processes of research in mathematical sciences.
2. know how to gather information from different sources.
3. know referencing styles.
4. know scientific writing.
5. present the project research.

Course Description:
The student has to select a topic in any area of mathematics (or its application) and to do the

research under the supervision of staff member. Finally, he or she has to submit the research
report.

[ ] Periodic Tests [l Project [ ] Quizzes
Evaluation

[ ] Final-Exam [ ]Lab [] Participation

Textbook:
References depend on the research topic. Student will be advised to read subsidiary materials

on how write a research project.
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Course Name Discrete Mathematics —
dzhaiial) sl

Credit

Course Units Contact Lec. | Lab. Tot.

Course (title and code)

Information 1104474 3 Hours 3 0 3

Track [] University Requirement [_] College Requirement [_] Core [Jj Elective

Pre-requisite Co-requisites(if any):

Level The seventh Level 1104222

Course Objectives:
By the end of this course the student will be able to:
1. demonstrate and understand the basic concepts of Boolean algebra, representations of
Boolean functions, minimizing representations.
2. demonstrate and understand the basic concepts of algorithms and apply appropriate
algorithms to solve problems in combinatorial mathematics.
3. solve problems involving recurrence relations and generating functions.
4. identify and apply the mathematics associated with languages and finite state
automations.
identify the basic properties of graphs and trees and use these concepts to model simple
applications.

Course Description:

Revision of Mathematical logic. Boolean Algebra: Boolean Functions, logical gates and combi-
natorial circuits, minimization of combinatorial circuits and Karnaugh maps. Fundamental of
counting: counting principles, permutation, derangement, combination and binomial theorem.
Recurrence relations and generating functions. Formal Languages and Grammar: finite state
Automata and finite state machine. Graph and trees: basic concepts, Paths and circuits, matrix
representation of graphs, trees.

M eriodic Tests | 40% | [IProject .Quizzes 10%

Evaluation

M ina-Exam 40% | [JLab N Participation | 10%

Textbook:
Discrete Mathematics with Applications; S. Susanna, Epp, PWS Publishing Company, 1993.

Reference Book:
Discrete Mathematics with Applications; T. Koshy, Massachusetts, 2003.




Course Introduction to Number ‘\*J"“ ML‘ JJ“‘ ?“-‘-“

Name Theory sl Ayl b dasia

Course (title and code) Credit Units Lec. | Lab. Tot.
Course Contact

Inf ti H
nformation 1104425 3 ours 3 0 3

Track [] University Requirement [_| College Requirement [_] Core [ Elective

Pre-requisite Co-requisites(if any):

Level The Seventh Level 1104221

Course Objectives:
Upon completion of this course, students will be able to:
1. know the congruence relation on the set of integers and use it to prove Fermat, Euler and
Wilson theorems and then apply this to solve several types of problems.

. solve Diophantine linear equations and higher order equations.

. deal with some arithmetical functions and exhibit their properties. .

. apply this knowledge in computer operations and cryptography.
know basic properties of algebraic numbers.

Course Description:

Congruence in the set of integers Z, theorems of Fermat, Euler and Wilson, Diophantine equa-
tions, some arithmetical functions, applications of number theory in computer operations and
cryptography, algebraic numbers.

[ Final-Exam 40% | ] Project [ Participation | 10%

Evaluation
[ Periodic Tests | 40% |[]Lab B Quizzes 10%

Textbook:
Elementary Number Theory and its Applications; K. H. Rosen,Addison-Wesley Publishing

Company, 5™ edition, 1984.

Reference Book:

1- Introduction to analytic number theory; T.M. Apostol. Springer-Verlag, 1976.

2- An introduction to the theory of number; G. Hardy and E. Wright, Oxford Univ. 4™ Edition
1975.
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Course Name Probability 2

Course (title and code) | Credit Units Lec. Lab.
Course Contact

Information 1104334 3 Hours 3 0

Track [] University Requirement [_] College Requirement [_|Core ] Elective

Pre-requisite : Co-requisites(if any):

Level The Seventh Level 1104333

Course Objectives:

By the end of this course the student will be able to:
1- understand the joint distribution.

find the marginal and the conditional of a bivariate distribution.
able to derive the characteristics of a bivariate distribution.
find the distribution of function of random variable.

derive Chi, t and F distributions.

Course Description:

This course focuses on the distribution of more than one variable and the distribution of func-
tions of random variables. Bivariate distribution: joint, marginal and conditional distribu-
tion; moments, independence, covariance and correlation. Probability generating function
and moment generating function. Probability distribution of functions of random variables.
Deriving Chi, t and F distributions.

_ [ Periodic Tests | 40% | [] Project B Quizzes 10%
Evaluation

[ Final-Exam 40% |[]Lab [l Participation | 10%

Textbook:
Introduction to probability and mathematical statistics; L. J. Bain, and M. Engelhardt, Dux-
bury Press, 2" ed. 2000.

Reference Book:

1- Mathematical statistics with application; D. D. Wackerly, W. Mendenhall, and R. L.
Scheaffer, Thomson, 2008.

2- A first course in probability; S. Ross, Pearson, 9" ed., 2012.
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Course Name Fluid Mechanics

& sal) 151l

Course (title and code) [ Credit Units Lec. Lab.
Course Contact

Inf ti H
nformation 1104462 3 ours 3 0 3

Track [] University Requirement [_] College Requirement [_] Core [Jj Elective

Level The Eighth Level

Pre-requisite (if any) : Co-requisites(if any):
1104443 & 1104453 —

Course Objectives:

By the end of this course the student will be able to:
1- understand the fluid properties and fundamentals of fluid flow.

derive the equation of continuity and motion of fluid flow.

understand the laminar and turbulent flow, stream function, and complex potential.
understand the concepts of viscous flow.

understand the measure various properties such as pressure, velocity, flow rate using

various instruments.

Course Description:

Introduction of fluid mechanics, steady flow, stream line, path line, Eulerian method, Lagran-
gian method, equation of continuity, Bernoulli’s equation, velocity potential, vorticity, circula-
tion, inviscid two dimensional flows, stream function and complex potential, sources , sinks,
doublets, general motion of cylinder, circle theorem, vortex motion, axisymmetrical motion,
sphere theorem, viscous motion, Navier Stoke’s equation, laminar flow, steady motion between
parallel planes, flow through a circular tube, slow motions, turbulent flow.

[ Periodic Tests | 40% | [JProject B Quizzes 10%
Evaluation

[l Final-Exam 40% | [JLab [l Participation | 10%

Textbook:

Fluid Mechanics and Hydraulic Machines; P. N. Modi, S.M. Seth, Standard Book House, New
Delhi, 2007.

Reference Book:
1- Fluid Mechanics and Hydraulic Machines; R. K. Rajput, S. Chand and Co., New
Delhi,1998.
2- Fluid Mechanics and Hydraulic Machines; R. K. Bansal, Laxmi Publications, New
Delhi, 2005.




Topics in Numerical Anall dadlly ) jhal) pud

Course Name

Analysis @) Jolatl) b aaa) g

. Credit
Course Course (title and code) Units Contact Lec. | Lab. Tot.

Information Hours -
1104475 3 2 | 19

Track [] University Requirement [_] College Requirement [_] Core H Elective

Pre-requisite (if any): Co-requisites (if any):

Level The Eighth Level 1104372 1104222

Course Objectives:

By the end of this course the student will be able to:
1. construct and implement convergent algorithms.

. study different direct methods and iterative method for solving linear system of equations.
. study the error analysis of methods for solving linear systems.

2
3
4. study different numerical methods for solving least square and Eigen value problems.
5

. compute the numerical solution of boundary value problems and study different me-

thods of solving partial differential equations.

Course Description:

Direct methods of solving linear system of equations (Gaussian elimination method, Gaussian
elimination with partial pivoting, the LD factorization method, LDLT factorization method, the
Cholesky factorization method). Iterative methods of solving linear system of equations (the
Jacobi’s method, Gauss-Siedel method, SOR method). Eigen value problem (the power me-
thod, the inverse power method, Diffraction method). Least square problems. Numerical me-
thods for boundary problems. Numerical methods for partial differential equations.

_ [ Periodic Tests|  40% | ] Project B Quizzes
Evaluation

[l Final-Exam 40% |[JLab [l Participation

Textbook:
Numerical Analysis, R. Burden, and J. D. Faires, PWS-Kent Publisher, 1993.

Reference Book:
Numerical Methods for Engineers and scientists, Joe D. Hoffman, McGraw-Hill, Inc. (New
York), (1992).
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Course Name Analytical Dynamics

ALlat) Lpalip)

Course (title and code) Credit Units Lec. Lab.
Course Contact

Information Hour
ormatio 1104464 3 ours 3 0

Track [] University Requirement [_] College Requirement [_] Core [Jj Elective

Pre-requisite (if any): Co-requisites (if any):

Level The Eighth Level 1104443 1104304

Course Objectives:

By the end of this course the student will be able to:

2- distinguish between Holonomic and non-holonomic dynamical system.

3- establish Lagrange's equations for holonomic system.

4-  Determine ignoration of co-ordinates and derive the Routhian function .

5-  apply Hamilton's equation oa conservative holonomic system .

6- compute Liouville's type, equilibrium configurations for conservative holonomic
dynamical system.

Course Description:

Holonomic and non-holonomic dynamical system, generalized velocities, virtual work and ge-
neralized forces, derivation of Lagrange's equations for holonomic system and the special case
when the generalized forces is conservative, Euler's angles, motion of a top, Stability investiga-
tion, generalized component of momentum and impulse, Lagrange's equation for impulsive
forces Ignoration of co-ordinates, the Routhian function , Hamilton's form (Canonical form) of
motion of a conservative holonomic system, Solution of system of Liouville's type, equilibrium
configurations for conservative holonomic dynamical system, theory of small oscillation of
conservative holonomic dynamical systems .

[ Periodic Tests | 40% | [] Project B Quizzes 10%

Evaluation
[ Final-Exam 40% |[]Lab [ Participation | 10%

Textbook:
Analytical Dynamics theory and applications ; M. D. Ardema, Kluwer Academic / Plenum
Publishers , New York , 2005

Reference Book:
Introduction to Analytical Dynamics ; N. M. J. woodhouse , Springer — Verlag , London Li-
mited , New Edition , 2009 .
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Course Name | Mathematical Modeling

dpaly ) Aadal

Course (title and code) | Credit Units Lec. | Lab.
Course Contact

Information 1104465 3 Hours 3 0 3

Track [] University Requirement [_] College Requirement [_| Core [ Elective

Pre-requisite (if any): Co-requisites (if any):

Level The Eighth Level 1104443

Course Objectives:
By the end of this course the student will be able to:
1- understand the basic concepts in mathematical modeling.

2- formulate a mathematical model that describes a particular phenomenon or system.
3- analyze the model and understand its properties.
4- interpret the results.

5- use one of standard software to facilitate computation in the process of model building.

Course Description(brief):

The course focuses on the fundamentals of mathematical modeling. Its emphasis is on model
construction, analysis and results interpretation. Example from real-world systems will be
considered (such as epidemiology, ecology, economics, physics, biology, chemistry ...etc).
Standard software will be used to facilitate computation.

[l Periodic Tests | 40% | [] Project B Quizzes 10%

Evaluation
B Final-Exam | 40% |[]Lab [l Participation | 10%

Textbook:

A First course in mathematical modeling; F. R. Giordano, W. P. Fox, and S. P. Horton, Cen-
gage Learning, 5™ ed., 2013.

Reference Book:

Mathematical Modeling; M. M. Meerschaert, Academic Press, 4™ ed., 2013.
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Theory of Elasticity

A g pal) 4y i

Course (title and code) | Credit Units Lec. Lab.
Course Contact

Inf ti H
nformation 1104463 3 ours 3 0 3

Track [] University Requirement [_] College Requirement [_] Core [Jj Elective

Pre-requisite Co-requisites(if any):

Level The Eighth Level | 1104443 & 1104453

Course Objectives:

By the end of this course the student will be able to:

1- understand the definition of stress and deformation and how to determine the components
of the stress and strain tensors.
use the equilibrium equations stated by the displacements and compatibility conditions
stated by stresses.
express the mechanical characteristics of materials, constitutive equations and generalized
Hook’s law.
define state of plane stress, state of plane strain.
solve the basic problems of the theory of elasticity by using Airy function expressed as bi-
harmonic function .

Course Description:

Stress tensor, analysis of stress, surface forces, body forces, stress components , equilibrium
equations, symmetric stress component, stress transform laws, stress surface, principle
stresses, maximum shear stress, Mohr’s circle, special states of stress, attributed stress to fun-
damental axises. Analysis of strain, affine transformation, geometric meaning of strain com-
ponent, general deformation, strain components, strain compatibility conditions. Generalized
Hook’s law, isotropic bodies, relation between stress components and strain in isotropic bo-
dies, statics equations of isotropic elastic bodies, dynamic equations of isotropic elastic bodies,
strain potential energy, strain potential energy for isotropic bodies.

[ Periodic Tests | 40% | [JProject B Quizzes 10%

Evaluation
[l Final-Exam 40% | [JLab [l Participation | 10%

Textbook:
Theory of Elasticity; S. Singh, Khanna Publishers, N. Delhi, 1995.

Reference Book:
1- Elasticity theory and Application; A. Saada, J. Ross Publishing, 2009.
2- Elasticity; R. W. Soutas-L.ittle, Courier Dover Publication, 1999.




Introduction to Graph A ad) A3l 8al) s
Theory a&ﬂj‘aﬁ#géhdh

Credit
Course Units Contact

Information 1104426 3 Hours 3 0

Course Name

Course (title and code) Lec. Lab. | Tot.

Track [CJUniversity Requirement[_] College Requirement [_] Core [J] Elective

Pre-requisite (if any): Co-requisites(if any):

Level The Eighth Level 1104222

Course Objectives:

By the end of this course the student will be able to:
1. understand the basic concepts of graph.

2. understand different types of graphs.
3. comprehend particular problems in graph theory.
4. view graph as mathematical structure to model relationships.

5. understand the application of graphs theory in different fields.

Course Description:

Basic concepts in graph theory, degree, isomorphic graphs, tree, cycle, matching, connectivi-
ty, transversability, planer graph, coloring of the graph, introduction to probabilistic graph,
application

[l Periodic Tests | 40% | [JProject [l Quizzes

Evaluation
[l Final-Exam 40% | []Lab [l Participation

Textbook:
Introduction to graph theory; D. West, Pearson, 2" ed., 2000.

Reference Book:
1. Afirst course in graph theory; G. Chartrand and P. Zhang, Dover Publications, 2012.
2. Graph theory ; R. Diestel, Springer, 4™ ed., 2010.
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Mathematics of Finance | Ll el ) b dedia

Course (title and code) | Credit Units Lec. | Lab. Tot.
Course Contact

Information H
1104466 3 ours 1 4 0 3

Track [] University Requirement [_] College Requirement [_] Core ] Elective

Level The Eighth Level

Pre-requisite Co-requisites(if any):
1104443 & 1104232 —_—

Course Objectives:
By the end of this course the student will be able to:

. understand the scope of mathematical of finance.

. understand the basic concepts of mathematics of finance.
. understand the basic risk measures.
. understand the basic pricing methodologies.

. understand the basic mathematical techniques used in finance.

Course Description:

This course serves as an introduction to mathematics of finance. Topics include : basic con-
cepts in mathematics of finance, risk and risk measures, pricing methods and arbitrage,
trees and option pricing, Ito calculus, Black — Scholes formula, risk neutrality and martin-
gales.

[l Periodic Tests | 40% | [IProject B Quizzes 10%

Evaluation
[l Final-Exam 40% | []Lab [l Participation | 10%

Textbook:
The Concepts and practice of mathematical finance ; M. S. Joshi, Cambridge University
Press, 2" ed., 2008.

Reference Book:
Financial Mathematics: A Comprehensive Treatment; G. Camolieti and R. N. Makarov,
Chapman & Hall/CRC, 1% ed., 2014.
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