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Set theory: Sets, Relations, Functions, Partially ordered sets. Recursion. |l 3. L. cila ke
Mathematical Induction. Logic Theory. Graph Theory. Trees ) ]
gleal

N TR ey e

An introduction to selected topics in Numerical Analysis. Typical areas
covered: error analysis, roots of equations, systems of linear equations, solving
a system of non-linear equations, linear programming, interpolation, numerical
integration, and ordinary differential equations.

dadhia c)la
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Introduction to Computer Engineering. Binary number system. Digital circuits.
Boolean Algebra and Switching Theory. Manipulation and minimization of
Boolean functions. Combinational Circuit Analysis and Design, multiplexers,
decoders, adders. Sequential circuit analysis and design, basic flip-flops,
clocking, and edge-triggering, registers, counters, timing sequences, state
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assignment and reduction techniques. Register transfer level operations.
Machine level programming.

This course covers the key concepts of computing, their practical applications
and use in the workplace and society. It consists of seven modules: Basic
Concepts of Information Technology, Using the computer and Managing Files,
Word Processing, Spreadsheets, Database, Presentation, , and Information and
communication.

laarall Aug @ilia)ledd)

RQITC521 clad) s Sl sl | i s
RQFE1 : ibed) lbaial 2 ke m Adedl) e L

The fundamental data structures and their effective use in a variety of
applications. Emphasis is on the data structure abstraction and choice,

modeling of real problems, and implementation for obtaining an efficient
algorithm for solving a given problem. Algorithms and Data Structures
emphasizes the following topics: data structures, abstract data types (including
Stacks, Queues ,...), recursive algorithms, algorithm analysis, sorting and
searching, algorithm complexity and problem-solving strategies.

The students work in practical sessions to design, develop a software related to
the above topics using the programming languages learned previously.
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An intermediate level object oriented programming concepts including:
classes, inheritance, polymorphism, overloading,... Exceptions Handling,
Delegates and Events.

Students will develop and implement specific programs in laboratory sessions.
A Suitable high level modern language (like C# or java) will be adopted.

modes, assembly language programming including arithmetical operations, 1/0
processing, interrupts, subroutines, and macros. Assignments are Intel-based.

An overview of Artificial Intelligence (definition, evolution, and applications).
Knowledge representation methods and techniques. Structures and strategies of
state space search. Heuristic search techniques. Artificial Intelligence
languages.Developing of simple Al applications using an appropriate
programming language.
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Introduction. Entity-Relation Model. Relational Model. Relational Databases:
SQL, Relational-Database Design. Students are required to do lab
Assignments.

Aoty dilaglaal) acd cilullaia ) jia
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Fundamentals of the Internet and the World Wide Web, Introduction to HTML
and XHTML, Cascading Style Sheets, JavaScript, Java Applets, Introduction
to XML, Perl and CGI Programming, Introduction to Web Servers and
Servlets, Introduction to PHP, Data Base Access through the Web.
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Introduction to Computer Organization. Octal and hexadecimal number
systems, ASCII codes. Assembly language programming, instruction formats
and types, memory and 1/O instructions, arithmetic instructions, addressing
modes, stack operations, and interrupts. ALU design. RTL,
microprogramming, and hardwired control design. Practice of assembly
language programming. Memory hierarchy and cache memory. Integer and
floating arithmetic. Instruction and arithmetic pipelining, super scalar
architecture. Reduced Instruction Set Computers. Parallel architectures and
interconnection networks.
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Introduction to data communication. Overview of the OSI model. Frequency
response, bandwidth, filtering and noise. Fourier series and Fourier transform.
Information theory concepts: Nyquist's theorem, Shannon's and Sampling
theorems. Analog and digital modulation techniques. Pulse Code Modulation
(PCM). Communication systems circuits and devices. Data encoding. Physical
layer protocols. Data link control (point to point communication, design issues,
link management, error control, flow control). Multiplexing and switching.

Introduction to computer networks. Circuits, message, packet, and cell
switching. The OSI model. WAN and LAN design issues. LAN standards.
Network layer design issues. Routing and congestion control. Internetworking.
ISDN, B-ISDN, and ATM. Transport layer design issues and protocols.
Application layer design issues and protocols. Examples of protocol suites and
networks.

Design and implementation of system programs, including study of the
structure of execution modules, assemblers, relocating linking loaders, text
editors, file utilities, monitors, 1/0 handlers, schedulers, operating systems
requirements. Lab. work is included

Al Clyjia
gl
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Linear programming. Solution techniques of linear programs. The
transportation problem. Project scheduling by critical path method. Nonlinear
programming. Dynamical programming. Selected Topics in operational
research: Integer programming. Queuing theory. Decision analysis and others.

An overview of software engineering (definition, evaluation, applications).
Software process models. Software life cycle. Software requirements analysis.
Software requirements analysis.

An overview of system analysis and design. Concepts and methods used in the
analysis, design, and deployment of information systems. Explore the major
Issues at each stage in the system development life cycle, including
requirement analysis, logical design, functional design, and implementation.
Technical tools such as data flow diagrams, entity relationship diagrams, and
CASE tools are introduced.

Software documentation. Software design methodologies. Development
strategies and project management.

daalily) Aila glaall ‘wz clllia &) jia
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Relational-Database Design, Object-Oriented Databases Object-Relational
Databases, Storage and File Structure, Indexing, Transactions. Students are
required to do lab Assignments.
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An mtroductory study of evolution, services, and structure of operatlng
systems. It covers the basic concepts of operating system design and
implementation and management of system resources such as CPU,
Input/Output devices and drivers, memory and software. Examples given from
modern operating system such as Unix and Windows- driven operating
systems. Students will study the different instructions of an adopted operating
system, and develop some software drivers using their knowledge in
programming.

4.\.4)3‘2\ dilaglaall ?’“‘d lullaia &) j2a

Regular Ianguages and Regular expressions, Determlnlstlc and
Nondeterministic Finite Automata, Converting NFA to DFA, minimization
methods of DFA, Context-free languages, pushdown automata, Turing
Machine and their languages, Unsolvable problems and computable functions.

Computer security basics, secure systems, planning and administration, access
control, conventional encryption , public- key encryption , hash functions,
network security practice.
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Introduction to compilation, interpretation, translation, formal languages and

grammars, major compilation phases such as lexical analysis, syntax analysis, | duulu) cifayia
intermediate code generation, semantic analysis, optimization, and code . )
generation. Students are required to do project work gl «*
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Information system physical design, and implementation, within a database

management system environment. Students design and construct a physical
system using database software. Topics include data models and modeling
tools/ techniques; structured and object design techniques, models for
databases: relational, hierarchical , networked , and object oriented design, z gl st
Graphical user interface (GUI) coding and implementation, and client-server )

planning, testing , and installation.

Al Clajia
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Architecture and distribution models. Client/server, object management and
www database information system models. Design and Development of
Client/server systems. Design and Development of Internet/www database
information system. Security, Management and processing of transaction,
Distributed software.

A )y) Clasteal) A

e T

Information Systems and Management of Contemporary Business Enterprises,
Types of Information Systems, Electronic Commerce and Electronic Business.
Social, Political, and Ethical Issues in the Information Age, Computer
Hardware and Software, Managing Data Resources, Telecommunications and
Networks, Systems Development. Information Systems Security, Quality, and
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Control. Decision Support Systems, Avrtificial Intelligence. :l
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Computer generated media, text, still graphics, animation and sound. software

development cycle of computer generated multimedia applications, exploring | diulu) < jia
the user interface, design and implementation of a real multimedia project will . X
be part of the class. Lab. work is included. gl &
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This course gives an introduction to the methods used in compllers to translate
high-level programming languages into machine code. Topics include lexical
analysis, syntax analysis, syntax-directed translation, type checking, run-time
environments, intermediate code generation, and code generation. The students
are expected to write a complete compiler for a very simple high level
programming language.

Topics include: Introduction to Information Retrleval
Models , Retrieval Evaluation , Text Classification , Indexing and Searching.
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An introduction defining robotics brief history. Mobile platforms manipulators.
Direct kinematics dynamics. Inverse kinematics feedback control. Behavior-
based control. Group Robotics. Introduction to Expert Systems, Knowledge
Representation, Methods of Inference, Reasoning under Uncertainty, Examples
of Expert Systems.
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Supervised learning (generative/discriminative learning, parametric/non-
parametric learning, neural networks, support vector machines); unsupervised
learning (clustering, dimensionality reduction, kernel methods); learning
theory (bias/variance tradeoffs, practical advice); reinforcement learning and
adaptive control. The course will also discuss recent applications of machine z gl st
learning, such as to robotic control, data mining, autonomous navigation, )
bioinformatics, speech recognition, and text and web data processing.
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