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Matrix 3 1

Determinants

Cramer s rule

Invers of matrix

Function and their graphs

Slopes and equation of lines

Type of functions

Absolute value of magnitude

C|RNA | N[N [~V

Limits and continuity

Scalars, vectors, component of vector
algebra, dot product
Orthogonal vectors, component of
vector algebra, vector calculus
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Limit theory of derivative, chain rule

Derivative and inverse of trigonometric,
hyperbolic and inverse of hyperbolic
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Derivative of logarithmic, exponential

Curve sketching by y2,y3

[
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Application of differentiation
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D |

Theory of integration (area problem )

Definite and indefinite integral, integral of
trigonometric, integral of inverse
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trigonometric, integral of exponential , 19
logarithmic
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Integration by parts
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Application of definite integrals
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Approximation ( trapezoidal rule ) &
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Introduction

Lettering.

Geometrical Construction.

Conic Sections.

Isometric Drawing.

Orthogonal Projection.

Pictorial Projection.

Sections

Explanation & Drawing Of Electric &
Electronic Symbols.

Drawing Of Electric & Electronic
Board.

Integrated Circuit Drawings.

Drawing Of Generator Connectors.

Reading Different Electronic And
Electric Maps.
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Symbols and abbreviations

Units, electric and its element

Electric power and energy

Parallel and sense concretion

Kirchhoff's low and their use

Delta to star conversion

Star to delta conversion

Supper pasihon theorem

Thevenin's theorem

Norton's theorem

Maximum power transfer
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Types of alternating wave
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Form generation of attempting
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Current and voltage
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Mean values of current and
voltage
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Effecting values of current
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Circuit element

[\°]
(I3

[\)
SN

The vector diagram
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Series and parallel
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The instantaneous value
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Algorithm and Flow Chart 2

3

Introduction to C++ (Structure 4

of program) 5

Variables, Data Types, 6
Expressions and Basic Input

and Output 7

Operators (Bitwise, Arithmetic, 8

Conditionals) 9

Making Decisions (if...else and 10

switch) 11

Looping (While loop and for 12

loop) 13

Jump Statements (break, 14

continue) 15

Functions (Local and global
variables, Overload functions
and Recursion Functions)
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Arrays (Single and two
dimensional arrays)
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Character sequences and
String handling
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Pointers (Reference operator,
Dereference operator, Declaring
variables of pointer types,
Pointers and arrays, void
pointers and pointer to function)
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Dynamic Memory (Operators
new, Allocation memory,
Operators Delete)
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Number systems (decimal, binary, octal, 2 1
hexadecimal, BCD, excess-3, gray code, 2 2
conversions , operations, complement's) D) 3
Logic gates (AND, OR, NOT, NAND, 2 4
NOR, XOR, XNOR, logic simplification 2 5
(Boolean, DE Morgan's theorem)) ) 6
Karnaugh maps( 2-variables, 3- 2 7
variables, 4-variables,5-variables, SOP, 2 8
POS, don't care) D) 9
2 10
Arithmetic operations(adder , parallel 2 11
binary adder, subtractor, decoder, 2 12
encoder, multiplexgr, de—multi_ple)xer p) 13
,comparator, code conversion
P 2 | 14
2 15
2 16
Flip-flops(SR latch, D latch,T-latch,J-K 9] 17
F.F, edge triggered, conversion from one
type to another) 2 18
2 19
2 20
Counters (asynchronous, synchronous, ) 271
decade, up/down, cascade, counter
decoding) 2 22
2 23
Shift-registers (serial in/serial out, serial ) 24
in/parallel out, parallel in/serial out,
parallel in/parallel out, shift register
counter (Johnson counter, Ring 2 25
counter))
2 26
Multi vibrators (definition, as table, 2 27
bitable, constable, 555 timer)
2 28
AID and D/A convertors (R/2R DAC,
R/2nR DAC, flash ADC, tacking 2 29
ADC, slope ADC ,successive
approximation ADC, digital ramp ) 30
ADC, delta sigma ADC)
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Introduction , matlap environment ,
matlap windows (command window , 2 1
history , help window , editor window
A First program Expressions 2 2
constants , entering matrices
Subscripting , End as a subscript , 2 3
colon operator , Transpose deleting
Variable and assignment statement , 2 4
logical operator
Arrays , Built in functions , basic
matrix function (sum, max, min, 2 5
mean , magic, diag)
Length , size , median, pord, sort 2 6
Basic plotting ( Multiple data sets in
one graph , specifying line styles and 2 7
colors)
Multiple plots in one Figure, seeting 2
Axis limits
Arguments and return values 2
M-file , in put-output statement 2 10
Control statement (conditional 2 11
statement :if , else, else-if , switch case p) 12
2 13
Repetition statements : ( while 2 14
statement , for statement)
2 15
String handling 2 16
Procedures and function (a custom 2 17
matlab function , define the name of
the function, calling function) 2 18
2 19
Cells ( Pre-defined cells, its usage , 2 20
cell Arrays, cell two structure )
Printing output .Array function 2 21
(length , size , reshape, dot )
Handle graphics and user interface: 9] 22
1- pre-defined dialogs, 2-Handle
graphics, a- Graphics objects, b- 2 23
properties, c- modifying properties of
Graphics objects 2 24

.
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GUI Interface
2 26
Predefined GUIs 2 27
Dialog Boxes 2 28
Menu — driven programs: 2 29
a) controls, b) interactive graphics,
c)large program logic flow 2 30
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Introduction

Physical of semiconductor
Principle operation od diode
Forward and reverse bias of

diode
Half wave rectifier
Full wave rectifier
Bridge full wave
Center-tapped full wave
Clipper
Clamper
ON / OR gates
Bipolar junction transistor
introduction
Structure of BJT
Principle operation of BJT
Lead line analysis
Lead line analysis
DC biasing of BJT
Voltage divider DC
h-parameters
Re-parameters model
Transistor as amplifier
Transistor as amplifier
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Field effect transistor 23
Structure 24
Operation 25
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Equivalent circuit
Lead line analysis
Power amplifier
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Power amplifier
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Introduction logic design with 2 1
MSI components
Programmable logic devices 2 2
Comparators 2 3
Decoders and encoders 2 4
Multiplexers 2 5
Programmable logic devices 5 6
(PLDs)
Programmable logic arrays 2 7
(PLAS)
Programmable array logic 5 8
(PAL)
Synchronous sequential 5 9
networks
Structure and operation of
clocked synchronous sequential 2 10
networks
Analysis of clocked synchronous 5 11
sequential networks
Modeling clocked synchronous 5 12
sequential network
State table reduction 2 13
Completing design of clocked
synchronous sequential 2 14
networks
Algorithmic state 2 15
machine(ASM)
ASM charts 2 16
State assignments 2 17
ASM tables 2 18
ASM rcalizations 2 19
Asynchronous sequential
networks 2 20
Structure and operation of
asynchronous sequential 2 21
networks
Analvsis nf asvnchronniis - - b
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Races in asynchronous 9 23
sequential networks
Reduction of input restricted 5 24
flow tables
A general procedure to flow 2 25
table reduction
Completing design of
asynchronous sequential 2 26
network
Static hazards in combinational 5 27
networks
2 28
Dynamic hazards in ) 29
combinational networks
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Laplace transform,
Properties, Theorems and
Applications

Z-transform, Properties,
Theorems and Applications

Probability and set notation,
Law of Probability,
Independent events.
Statistics(graphical

representation, measure of
dispersion)

Numerical computation

NN (NN (NN NN NN NN INININ(N
[
[\®)

Newton —raphson method
Numerical solution of

ordinary differential 2 24
equation

Euler's method 2 25

Matrices(matrix operation) 2 26

Related matrices 2 27

Solution of system of ) )8
equation

Cayley-hamilton theorem 2 29
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Introduction To Control Systems

Open And Closed Loop System

Mathematical modeling of physical
systems

Transfer Functions

Mathematical Modeling of D.C.
Servo Motor

Block diagrams

Time-domain analysis of closed loop
control systems and error analysis

O | R |QA(N[([n|h]| W N

[
(=}

P, PI, PD and PID Modes of
Feedback Control, Realization of PID
Controller Using Active and Passive

Elements.

[y
[y

[
[\®)

Stability analysis and Rouths
stability Criterion

-
W

[
=

Root Locus Technique

[y
(=)

o
O |

Analysis of control system in
frequency domain and Bode
Diagrams

[y
o 2

o
\©

[\ ]
=

Design of control systems and
Compensation concepts.

[\®)
[y

Control system design using root

N
N

N
W

N (DN I (NN NN (NN (NN NI (NN N I NN NN (NN
[
N

locus method. 24

25

26

Control system design using Bode 27
Diagrams. 28

29
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Principle of power electronics

Power electronics devices, diode, transistor

Power transistor ,power MOSFET
JIGBT,

Rectifier circuits

Single- phase rectifier :uncontrolled ,half
controlled and fully controlled Three- phase
rectifier :uncontrolled ,half controlled and
fully controlled

Diode circuits with Re ,RL and RLC (
transient analysis) transient analysis of
AC line with RL load

Problems and solutions

DC line commutation technique

Parallel capacitors

pd |
g = R - RS I N O PN OV | SR

Complementary commutation

[
[\®)

Problems and solutions

-
W

AC voltage controller on- off and single
phase angle controller

[
=

Linear power supply

[y
(=)

DC -chopper :principle of switch mode
power supply

o
O |

Step —down convertorbuck

[y
o 2

Step up convertor boost

[
\©

Step up- down convertor buck boost

[\ ]
=

Inverter DC- to- AC convertor

[\®)
[y

Single phase half inverter

N
[\®

Single phase bridge inverter

39
W

Single phase bridge inverter

N
=

Three phase inverter

N
n

DC machine control basic machine
equations

[\o)
=)}

DC drive

[\®)
3

Control- feedback system of a de drive

[
o

Problems and solutions
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Signals, Systems, Specification

Analog computer components,
Systems

ADC, DAC:( Definition, Types,
Specifications, Errors, C/Cs and
Interfacing choosing).

Introduction to Digital systems

Basic interfacing devices

Data Transfer controlling

Un programmable interfacing
devices

Programmable interfacing

devices [ 8-bit compatible,

General purpose, Timers,
Peripheral controller].

Interrupts [Introduction, Types
(hardware and software)
Controller 8259A], Handshaking
and interrupts methods

DMA, Serial Interfacing [
Introduction , Standards, Types,
Controller
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Introduction to digital signal processing 2 1
Basic elements of DSP, DSP vs. ASP, 2 2
application of DSP
Continues time signal vs. discrete time 2 3
signals
2 4
Discrete time signals and sequences 2 5
2 6
Standard of discrete time signals ) v
(sequences), Unit sample sequence
Unit step sequence 2 8
Unit ramp sequence 2 9
Exponential sequence 2 10
Classification of discrete time signals, system 2 11
properties
Static and dynamic system, shift invariant 2 12
and shift variant system
Causal and non-causal system, linear and
nonlinear system, Stable and unstable 2 13
system
Convolution : direct form method, graphical 2 14
method, side rule method
Correlation of discrete time sequence 2 15
Cross correlation and auto correlation 2 16
Frequency domain representation 2 17
Find frequency response 2 18
Discrete Fourier transform DFT, linear 2 19
convolution using DFT, Invers Fourier 2 20
transform (IDFT) 2 21
Fast Fourier transform (FFT), Butterfly 2 22
computation, Invers Fast Fourier transform
(IFFT) 2 | 23
Introduction to Z transform, Definition of Z 2 24
transform and ROC, Properties of Z ) 25
transform, inverse Z transform, application
of Z transform, solution of difference o) 26
equation using Z transform
Realization of digital filter: Basic FIR filter 2 27
structure, direct form of FIR structure, p) 28
Cascaded form of FIR structure, basic IR
filter structure Cascaded form of IIR 2 29
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Introduction to digital communication

Signal types, General block diagram
of digital communication

Advantage and disadvantage of digital
modulation, digital coding

Unit impulse signal and Fourier
Transform

Sampling theorem, Pulse Amplitude
Modulation (PAM), Time Division
Multiplexing (TDM), Pulse width
and Pulse Position Modulation
(PWM & PPM), SIN inanalog pulse
modulation
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Intersymbole Interference (ISI),
Pulse Shaping to reduce ISI,
Equalizer, Adaptive Equalizer,
Matched Filter.
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Amplitude Shift Keying (ASK),
Frequency Shift Keying (FSK), Phase
Shift Keying (PSK), Coherent and
Non-coherent Detection, Differential 2
PSK, Error performance of Binary
System.

Amplitude  Shift Keying  (ASK), 2 16
Frequency Shift Keying (FSK), Phase
Shift Keying (PSK), Coherent and Non-
coherent Detection, Differential PSK, 2 17
Error performance of Binary System.
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2 18
2 19
2 20
2 21

Quadrature Phase Shift Keying (QPSK), D) 2

Offset QPSK, Minimum Shift Keying,

Multilevel Modulation Techniques M-ary 2 23

PSK, M-ary QAM, Bandwidth Efficiency 2 24

and power Spectra of modulated Signal,

Carrier Recovery and Clock Recovery. 2 25
2 26
2 27
2 28
2 29
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Introduction to networks simulation
Simulator vs. emulator
Why simulation
Benefits and limitation of simulations

Simulation techniques as an
engineering tools

Event driven vs. time driven
The use of measurement data
Networking terminology
Common physical and logical
topologies
Networking architectures
oSl
HUBs, SWITCHs, Routers
Understating IP. IPv6
Routing techniques

Remote management, network
monitoring tools

Troubleshooting
Systematic methodology
Tools to troubleshoots
Troubleshooting name resolution
Introduction to system models
Event probability
Discrete probability models
Continuous probability models
Basic queuing models
Introduction to discrete-event
Statistical estimation
Computer and network performance
Model building
Verification of simulation models
Calibration and validation of models
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Laplace transform,
Properties, Theorems and
Applications

Z-transform, Properties,
Theorems and Applications

Probability and set notation,
Law of Probability,
Independent events.
Statistics(graphical

representation, measure of
dispersion)

Numerical computation
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Newton —raphson method
Numerical solution of

ordinary differential 2 24
equation

Euler's method 2 25

Matrices(matrix operation) 2 26

Related matrices 2 27

Solution of system of ) )8
equation

Cayley-hamilton theorem 2 29
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Introduction To Control Systems

Open And Closed Loop System

Mathematical modeling of physical
systems

Transfer Functions

Mathematical Modeling of D.C.
Servo Motor

Block diagrams

Time-domain analysis of closed loop
control systems and error analysis
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P, PI, PD and PID Modes of
Feedback Control, Realization of PID
Controller Using Active and Passive

Elements.
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Stability analysis and Rouths
stability Criterion
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Root Locus Technique
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Analysis of control system in
frequency domain and Bode
Diagrams
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Design of control systems and
Compensation concepts.
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Control system design using root
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locus method. 24
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26

Control system design using Bode 27
Diagrams. 28

29
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Introduction, and classify the computer 2 1
networks according to application, size, ) >
transmission technology.
LANS: Topologies, CSMA/CD, token Access 2 3
protocols, and IP addressing
Connection-Oriented Versus Connectionless 2 4
Service, and service primitives
The 1SO reference Model, and TCP/IP 2 S
Reference Model. 2 6
Metropolitan Area Networks, Wide Area 2 7
Networks, Internetworks, and VPNs
Digital signal ( size of :text files, image files, ) 8
voice files, and videos files)
Bandwidth-Limited Signals, The Maximum 2 9
Data R ate of a channel
Guided transmission media, and wireless 2 10
transmission
Communication satellites: Geostationary,
Medium-Earth Orbit, and Low Earth orbit 2 11
satellites
Digital modulation and multiplexing : 2 12
Baseband, pass band, FDM, TDM, and
CDM 2 13
Public switched telephone network:
Structure of the Telephone System, DSL and 2 14
Trunks and Multiplexing and switching
(Circuit switching & packet switching)
Cable television 2 15
2 16
DATA LINK LAYER DESIGN ISSUES: ) 17
Framing, Error Control, And Flow Control
2 18
: 2 19
Elementary Data Link Protocols 5 20
. : 2 21
Sliding Window Protocols 5 27
Network layer(store-and-forward packet 2 23
switching)
Network layer 2 24
Network layer (Implementation of 2 25
connection-Oriented service) 2 26
2 27
Network layer (Routing Algorithms) ) 28
Network layer (Broadcast Routing)
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Definition of RTS

Signals, Systems, Specification

Analog computer components,
Systems

ADC, DAC:( Definition, Types,
Specifications, Errors, C/Cs and
Interfacing choosing).

Introduction to Digital systems

Basic interfacing devices

Data Transfer controlling

Un programmable interfacing
devices

Programmable interfacing

devices [ 8-bit compatible,

General purpose, Timers,
Peripheral controller].

Interrupts [Introduction, Types
(hardware and software)
Controller 8259A], Handshaking
and interrupts methods

DMA, Serial Interfacing [
Introduction , Standards, Types,
Controller
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Introduction to digital signal processing 2 1
Basic elements of DSP, DSP vs. ASP, 2 2
application of DSP
Continues time signal vs. discrete time 2 3
signals
2 4
Discrete time signals and sequences 2 5
2 6
Standard of discrete time signals ) v
(sequences), Unit sample sequence
Unit step sequence 2 8
Unit ramp sequence 2 9
Exponential sequence 2 10
Classification of discrete time signals, system 2 11
properties
Static and dynamic system, shift invariant 2 12
and shift variant system
Causal and non-causal system, linear and
nonlinear system, Stable and unstable 2 13
system
Convolution : direct form method, graphical 2 14
method, side rule method
Correlation of discrete time sequence 2 15
Cross correlation and auto correlation 2 16
Frequency domain representation 2 17
Find frequency response 2 18
Discrete Fourier transform DFT, linear 2 19
convolution using DFT, Invers Fourier 2 20
transform (IDFT) 2 21
Fast Fourier transform (FFT), Butterfly 2 22
computation, Invers Fast Fourier transform
(IFFT) 2 | 23
Introduction to Z transform, Definition of Z 2 24
transform and ROC, Properties of Z ) 25
transform, inverse Z transform, application
of Z transform, solution of difference o) 26
equation using Z transform
Realization of digital filter: Basic FIR filter 2 27
structure, direct form of FIR structure, p) 28
Cascaded form of FIR structure, basic IR
filter structure Cascaded form of IIR 2 29
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Introduction to digital communication

Signal types, General block diagram
of digital communication

Advantage and disadvantage of digital
modulation, digital coding

Unit impulse signal and Fourier
Transform

Sampling theorem, Pulse Amplitude
Modulation (PAM), Time Division
Multiplexing (TDM), Pulse width
and Pulse Position Modulation
(PWM & PPM), SIN inanalog pulse
modulation
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Intersymbole Interference (ISI),
Pulse Shaping to reduce ISI,
Equalizer, Adaptive Equalizer,
Matched Filter.
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Amplitude Shift Keying (ASK),
Frequency Shift Keying (FSK), Phase
Shift Keying (PSK), Coherent and
Non-coherent Detection, Differential 2
PSK, Error performance of Binary
System.

Amplitude  Shift Keying  (ASK), 2 16
Frequency Shift Keying (FSK), Phase
Shift Keying (PSK), Coherent and Non-
coherent Detection, Differential PSK, 2 17
Error performance of Binary System.
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Quadrature Phase Shift Keying (QPSK), D) 2

Offset QPSK, Minimum Shift Keying,

Multilevel Modulation Techniques M-ary 2 23

PSK, M-ary QAM, Bandwidth Efficiency 2 24

and power Spectra of modulated Signal,

Carrier Recovery and Clock Recovery. 2 25
2 26
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2 28
2 29
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Introductions and role of ANNS,
Fundamentals of biological neural
network, Basic Principles of ANNS.
Properties of ANNSs, advantages and
disadvantages.

Network architecture and logic gates
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Hub, Adaline, Mdaline, Delta rules
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Important Perceptron function
Neuron model, learning rules, traning

Back Propagation learning procedure,
derivation of BP algorithm,
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Search Algorithm, Genetic Algorithm
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Types of operators, population,
selections, crossover, mutation
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Population,  crossover,  mutation
algorithms
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Applications of GA
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Advantages and disadvantages of GA
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Introduction to computers

Internal organization of computers

Introduction to assembly programming
Segment in the 80 x 86
The up and its architecture

Addressing modes

Protected mode

Selectors and descriptors
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Local and global descriptor tables
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Descriptor and page table entries

Program
Illustrating local memory access

Memory paging
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Virtual memory
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Paging mechanism

Segment translation, Page translation
TLB

Major changes in the 80386
Hardware organization of the memory
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Bus states and pipelined 19
Cache memory 20
Examples cache 21

Cache memory for 386 22
Tow-way set associative 23
Enhancements of 80386 24

Pipelining 25

Intel's Pentium
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Feature of the Pentium
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Intel's overdrive
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Pentium pro
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Other Pentium and core processor
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Regulated design of power supply for
interfacing circuit, DC power supply

Voltage converters , digital and analog signal
generator
Parallel (centronic) port interface , pin
configuration

Internal hardware organization

Group (status, data and control)

Centronic experiment board design.

Expanding the RS232 interfacing.

RS232 serial interface, serial data transmission

RS232 pin configuration and internal
organization
RS232 experiment board design, RS232 to PIC
microcontroller interface

Expanding the RS232 interfacing
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Universal serial bus (USB) interface

USB to PIC microcontroller interface

USB to RS232 converter design, USB to
parallel converter design.
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Parallel to serial interface
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Serial to parallel interface

o
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Analog to digital converter. 18
Types of A\Ds 19
Specification of A\Ds 20

A\Ds converter with parallel \O interface
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A\Ds converter with serial I/0O interface.
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Digital to analog converter
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Specification of D/As
D/As execution using OP-AMP
Application projects
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Application projects
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Application projects
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Review
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Introduction to FPGA

Programming technologies
Programming technologies
Types of FPLD
SPLD
CPLD
FPGA architecture
Programming an FPGA
Introduction to VHDL
Fundamental VHDL
Data types —pre —defined data
types
Operators ,data attributes
Concurrent code (when)
Concurrent code(generate)

Sequential code(if, wait, case,
loop)

State machine

Packages components

Functions and procedures

Design examples
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Project Management

Economics and management for engineers

Layout of factories and workshops

Productivity
Critical Path Method (CPM)

Network (AOA)

PERT technique (Time & Cost)

The resource allocation problems

Linear Programming (graphical method,
simplex method)

Inventory Models (Economic order quantity)

(EOQ)

The break - even point

The cost of inventory

Maintenance policy and concept

Quality control
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Employer management
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Type of computer network

Classifying the computer network

The reference models

Connectionless layers services , service
primitives &the OSI layers
The reference models [2-the TCP/IP
Reference model ]

Connection — oriented network
LAN
Digital signal

OISR (I|SN| N | A (W

Channel data

[
(=}

Guided Transmission Media

[
[

[
[\®)

Unguided Transmission Media

-
W

Communication Satellites

The Public Switched Telephone 14
The local loop : Modems , ADSL , and
wireless
Trunks and Multiplexing (FDM , WDM & 16
TDM )

Switching (circuit switching , message
switching , packet switching )

Cable Television &internet over cable

o
O |

[
(o2}

(-
=}

The data link layer

[\ ]
=

Flow control , Error control

ERROR (type of error , error detection and
error detection and correction

Data link layer protocol

Sliding window protocol , a protocol using
Go Back N, a protocol using selective
repeat
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N
N

N
W

N
=

Network layer ( store and forward packet
switching, implementation of connectionless
service )

N
n

[\
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Network layer ( Routig Algorithms)
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N
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Network layers (Broadcast Routing )
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Introduction to Multimedia 2 1
Hypertext and Hypermedia 2 2
Computer Visior_1 and Image 2 3
Processing
Multimedia on the Web 2 4
Multimedia Application 2 5
Graphic and im_age data 5 6
representation 1
Graphic and im_age data 5 7
representation 2
Type of image 2 8
2 9
Image analysis 2 10
Arithmetic operation 2 11
logical operation 2 12
Image Restoration 2 13
Image histogram 2 14
Histogram Equalization 2 15
Image compression techniquesl 2 16
Image compression techniques2 2 17
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TCP/IP Reference model
Physical layer protocols
The Bluetooth protocol stack
OTN, SINET/SDH
Data link layer
Error control and flow control
algorithms
ARP, L2TP, PPP, MAC
STP, CSMA/CD
Check sum algorithm, CRC
Network layer protocols
Routing Algorithms
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sate routing
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Multicast routing 2 14
Routing in the internet 2 15
IPv4, IPv6 2 16

IPsec 2 17

ICMP, IGMP 2 18
Transport layer protocols 2 19
Congestions control 2 20
Flow control ) 21

End to end protocols (UDP) 2 22
TCP,RPC 2 23
Application layer protocols 2 24
WWW (HTTP, HTTPs, FTP) 2 25
Electronic Mail (SMTP, POP) 2 26
DHCP 2 27

DNS, SNMP 2 28

SSH, Telnet 2 29

BGP, RIP 2 30
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Review of related probability and statistics 2 1
Definition of random variable, definition of
Alphabet, definition of joint probability 2 2
Conditional probabilities and Bayes rule
.Independence of two random variables 2 3
.Venn's diagram.
Model of information transmission system.

Common sense definition of information ) 4
.Logarithmic measure of information. Self-
information.
Definition of information for noisy channel
.Posteriori probabilities. Average mutual 2 5

information for noisy channel.
Shannon representation diagram of

information source. Parameters of discrete 2 6
channel.
Average information (entropy) of a discrete
and continuous source, maximum source 2 7

entropy. Source efficiency
Entropy for continuous uniform distribution
source. Entropy for continuous Gaussian 2 8
distribution source.
Entropy for continuous Triangular
distribution source. Entropy for continuous 2 9
Exponential distribution source

Transition probability matrix of channel,

discrete noiseless and noisy channel models, 2 10
uniform channel. Ternary symmetric
channel.
Information transmission over symmetric
channel, noiseless channel, binary symmetric 2 11

channel, ternary symmetric channel.
Memory and memory less information

channels .Binary Erasure channel (BEC). 2 12
Capacity of discrete channel, channel
capacity for noiseless channel. 2 13
Channel efficiency and redundancy. 2 14
Channel capacity for symmetric channels.
Channel capacity for nonsymmetrical 2 15

channels .binary nonsymmetrical channel.
Mutual information of continuous channel.
Capacity of continuous channels. Efficiency 2 16
and redundancy of continuous channel.
Sampling of continuous source .Sampling
Theorem. Nyquist theorem for transmission 2 17
over band limited continuous channel
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Shannon-Hartly channel capacity theorem. 2 18
Cascaded information channels .Parallel ) 19
information channels.
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Fano coding method. 2 21
Shannon — Fano coding method. 2 22
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Codes.
Data compression basics. Lossless 2 27
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[ il 477 J
Elements of information theory by Thomas M. sl -40
Cover & Joy A. Thomas 5 aall

4 glhaal)

[ (sibaall) dpi ) an) sal) -2

J

Information theory and coding by Pavan S. <

Nuggehalli

) gl pall g sl

Claall ) L (a s
( eeney SR | dalall

I 207 - 234

Ggmlall agle ad aranal

aalall G ladll Ak©




i jlaal) A0SY dacs ) dadial) / A g 5K addadl) o .
¥ A e )] [ (P9 ASN) anlail X A g SN 2 yall-

o " . “‘g‘ ..‘
o S ) A2) g4

~N

[ @l pal) ekidld o478

Zgiall il pha Cuaail Jac gl A0 Aaalaadl/ Al jgSh) A0 Apaigl) AQSN pa ¢ gladl

asidl) d3ilaa dsalal) A3all) dB0Laa

[ — 208 - 234 [ —
Ggmlall agle ad aranal Azalall G jleall LI©




AT
E..h'-’ﬂ/VC
LN
L?L\ \ N)/g
[ JJM\&LAJGSJAJ } &b/b“/ Zre VWS

e Aad giall alail) cila Jia g Rl Gailad aaY Luziie §jlag) 138 ) jiall Ciay b s
A g Aalial) alail) (4 jd (e (5 guall) SalEILY) (3a 3B IS 1Y) Las U e Lgliliad i)
el g g (g W Jaa ) (pa

J 5
J’H-r:ﬂ PN
U =

NIVERS

daalad) G jlaall 4305 i Laleil) dwsall 482 \
o geakal) CLES Atia acd 1( JSoal)/ alad) sl o481 |
755056432 ][ Aditia cylat) daki) 1( oAl Jay /el 2484
a5 U8y B palaall Qlldal) ) s \( ghall jgaall Jed) 483 \
5 $iad) UL I[ awyoan g0
120 1( Al clelud) e | A'486 |
2018/3/23 i 1 e ) g ) - -485 \
[ «a)aa) -479
. J

Cligsall o G i) SIS g lglas (salaa g ALiiial) eV Aaki) o G 2l o
5 L Al 5 ATaiial) cLaiy) Jua) qulthall agled g AT8i5al) cYLAIY) Cila glile
dalil) g bl Jto b pdl) 9 (GSM ) dallad) ALiSial) cNLaY) aUaT o alesl)
Cpanail) Bl G Sl 9 (WI-Fi, WIMAX, ZigBee ) sl (e 930
(QPSK,MSK ) 4daiial) cylaiyl A

209 - 234
Ggmlall agle ad aranal Azalall G jleall LI©



[ il g el 5 g ) Clashe <487 ]

[ Y -B33AAS

U

(GSM )‘_,.Aw\ gl Alaiial) cylany) 408 anlad o
AL LA B )l Gpadail) £ 60 o Gullall gl o
Wi-Fi W) (a9 Qlalill fpa agaad) o 6 adl) o

 ALRIAl) MUY da gliie Sl Ao Gl g3 <

[ Lol gl GlaY)  _dddsas

Slawdil) aaia 3 8 e Slaad) Jaadl o B a8l o
L) gl aladiuly cilad pall g (bl paiall) £ gl H\S\AAJM
MAASJ‘ALE.\S\CJIAAJJA\MM\JA&ALJAGMASM\M\&.\YMY\M&‘M

. g pad

0‘0 0 >

[ plaill g paladll 3l sk ]

S LAY 48y oy Ayaliic ) 3 palaall g Data Show J) aladdialy 4. g <) 4y At ) palaall o
Ailanal) ¢l L 5N g dsalal) cu) iidal) g ABLILY

Erre

« (Gl CllaiaY) ) GdUal) cra daa) ) 3550 o
LAl alal gl o

:\..'uh]\ oAl das) o

Jmaadl) LAY o

I 210 - 234 I
Ggmlall agle ad aranal Axalal) G jlaall 41O



[ Y -ddddd ]

Jonall alall pSE1l G Gl gl B8 Je N Al Chuasl) (g8a o
Laiaall o Alad dpadd oS lgiings 9 il dnadd Jia

[ plaill g palal) (3 ko ]

Data show J) aladiady 4. 9 S 4y Bl & palaal) o
dGBlal) g o AN 4Gy oy Agalic ) 5 ualaal) o

dalal) cf ydall o

Al i3l o

Erre

(e sl Ulasia¥) ) Bl cpa dapl ) Akl o
Al il gl

dgalall 1) Alas) o

(Al CUaiaYT) Juaadll JLEAY) o

NPt A skl g

2l gl B8l Gad slaad) Jard) e 5 a8l

Z AL dry Lad paeal) 1Ay gl e W) Sl g Jladl) Juad g3l o 58l o
L ofAall A Gl ol )

Al g 7 guda g JUSEY) JAS g ppaatl) o 3 0RN o

0‘0

[ 211 - 234 [
ulall agle aud e

aalall G ladll Ak©



Introduction to wireless communication

system, evolution of mobile 5 1

communications, mobile radio system

around the word.

Types of wireless communication

system, comparison of common wireless 5 5

system, trend in cellular radio and

personal communication.

Second generation (2G) systems, 2 3

evolved second generation systems (2.5

G), third generation (3G) systems, fourth

generation (4G) systems, fifth 2 4

generation (5G) systems.

The cellular concept system design

fundamentals, cellular system, 5 5

hexagonal geometry cell and concept of

frequency reuse.

Channel assignment strategies, distance 5 6

to frequency reuse ratio.

Channel &co-channel interference 5 7

reduction factor.

S/I ratio consideration and calculation 5 8

for minimum.

Co-channel and adjacent interference. 2 9

Handoff strategies, umbrella cell 5 10
concept.

Traffic engineering: trucking and grade 5 11
of service ,

Improving coverage in cellular system 2 12
Improving capacity in cellular system 2 13
Cell splitting 2 14
Cell Sectorization 2 15
Large scale path loss, free space 5 16
propagation loss equation.

Path loss of NLOS and LOS systems 2 17
Reflections , ray ground reflection 5 18
model

Diffraction , scattering , link budget 5 19
desian
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Small scale multipath propagation,
impulse model for multipath channel,
delay spread, Fehr’s delay spread, upper
bound small scale.

, multipath measurement parameters of
multipath channels, types of small scale
fading, Rayleigh and ricin distribution

Modulation techniques for mobile radio,
review for basic digital modulation
techniques, QPSK, MSK, GMSK.

Multiple access techniques, frequency
division multiple access (FDMA), TIME
(TDMA), SPACE (SDMA).

Wireless systems, GSM system
architecture, radio interface, protocols
localization and calling, handover.

Authentication and security in GSM,
GSM speech coding, concept of
spectrum, architecture of 1S-95 CDMA
system.

Air interface, CDMA forward channels,
CDMA reverse channels, power control
in CDMA, cellular technology, GPRS
system architecture.

Recent trends, Wi-Fi, WIMAX, ZigBee
networks, software defined radio.

UWB radio, wireless Ad-hoc network
and mobile portability, security issues
and challenges in a wireless network.

29

30
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26- Mobile communication networks by Giovanni

Colombo .
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Introduction of security 2 1
Symmetric cipher model: plaintext,
encryption algorithm, secret key, cipher text, 2 2

decryption algorithm

Cryptography, cryptanalysis, block
and stream cipher

Caesar cipher

Mono alphabetic substitution cipher

Shift ciphers

Hill cipher

Play fair cipher

Polyalphabetic cipher vigenere cipher

Affine cipher

One time pad

Symmetric key

Cryptanalysis of a symmetric key

Euclid’s algorithm

Symmetric key algorithms

The data encryption standard

16 round feistel system

Public key algorithms

RSA

Other public key algorithms

Authentication basedon a shared secret key

Establishing a shared key : the Diffie-
hellman key exchange

Authentication using key distribution center

Authentication using kerberos

Authentication using public key cryptography

OSI security architecture, a model for
network security

Email security

PGP — pretty good privacy

Protection services
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Project Management

Economics and management for engineers

Layout of factories and workshops

Productivity
Critical Path Method (CPM)

Network (AOA)

PERT technique (Time & Cost)

The resource allocation problems

Linear Programming (graphical method,
simplex method)

Inventory Models (Economic order quantity)

(EOQ)

The break - even point

The cost of inventory

Maintenance policy and concept

Quality control
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-
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Employer management
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Introduction to Multimedia 2 1
Hypertext and Hypermedia 2 2
Computer Visior_1 and Image 2 3
Processing
Multimedia on the Web 2 4
Multimedia Application 2 5
Graphic and im_age data 5 6
representation 1
Graphic and im_age data 5 7
representation 2
Type of image 2 8
2 9
Image analysis 2 10
Arithmetic operation 2 11
logical operation 2 12
Image Restoration 2 13
Image histogram 2 14
Histogram Equalization 2 15
Image compression techniquesl 2 16
Image compression techniques2 2 17
Text compression techniquel 2 18
Text compression technique? 2 19
Sound and audio basics 2 20
Digitization of sound 2 21
synthetic sound 2 22
NY-Quist theorem 2 23
Compression of audio 2 24
Quantization of audio 2 25
2 26
Video basics 2 27
Video color model 2 28
Video compression 2 29
Multimedia over network 2 30
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Introduction to optical fiber

elements of optical fiber

Optical fibers modes

Refractive index in optical fiber

Step — index optical fiber

Analyses of step — index optical fiber

Graded index optical fiber

Analyses of graded index optical fiber

Analyses of graded index optical fiber

Losses in optical fiber

Transmitter (Laser diodes, and LEDs

Receiver (photo diode, and AFD)

Fiber Design and Fabrication
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28- Data. Communications. And. Networking. Fifth Edition. <<l 45
Behrouz A. Forouzan. 3 ) dal)
29- The Handbook of fiber optics communication system. . 4
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