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427 611 Advanced Mathematics for Telecommunication Engineering 4 (4-0-12)
Prerequisite : None
Course Description

Review of complex numbers, functions of complex variables; ordinary differential
equations; boundary conditions and eigen functions; Green's functions; integral equations;
solutions of Laplace's and Poisson’s equations; wave equations and vector fields; introduction

to linear systems; linear vector spaces; state-space representation of linear dynamic systems.

Course Qutline

Topics No. of Hours
1. Review of complex numbers 4
2. Functions of complex variables 6
3. Ordinary d_ifferentiaf equations 4
4. Boundary conditions and éigen functions 4
5. Green's functions 6
6. Integral equations 6
7. Solutions of Laplace’s and Poisson’s equations 6
8. Wave equations and vector fields 4
9. Introduction to linear systems : 4

10. Linear vector spaces, state-space representation of linear dynamic

systems. 4

Total 48
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427 612 Computational Methods for Electromagnetic 4 (4-0-12)
Prerequisite: 427 621 Advanced Electromagnetic Theory

Course Description

Integration and differential methods for scattering from infinite cylinders; algorithms for
the solution of linear systems of equations; the discretization process; basis/testing functions
and convergence; surface integral equation formulations; three-dimensional problems with
translational or rotational symmetry; subsectional basis functions for multidimensional and
vector problems; integral equation method for three-dimensional bodies; frequency-domain
differential equation formulations for open three-dimensional problems; finite-difference-

domain methods on orthogonal meshes.

Course Outline
Topics No. of Hours

1. Integration and differential methods for scattering from infinite

cylinders 8
2. Algorithms for the solution of linear systems of equations 4
3. The discretization process 8
4. Surface integral equation formulations 8

5. Three-dimensional problems with translational or rotational
symmetry 8

6. Integral equation method for three-dimensional bodies - 4

7. Frequency-domain differential equation formulations for open

three-dimensional problems 4
8. Finite-difference-domain methods on orthogonal meshes 4
Total 48
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427 613 Digital Signal Processing 4 (4-0-12)
Prerequisite: None

Course Description
Discrete-time signals and systems; z-transform; discrete Fourier transform; FFT
algorithms; IIR and FIR digital filter design; multi-dimension digital signal processing; multirate

digital signal processing.

Course Outline

Topics No. of Hours

1. Introduction 2
2. Discrete-time signals and systems 2
3. Z-transform and applications to the analysis of‘LTI systems 8
4, Discrete Fourier Transform 8
5. EFT algorit_hms 6
6. IIRand FIR digital filter design 6
7. Multi-dimension digital signal processing 8
8. Multirate digital signal processing 8

Total 48
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427 614 Adaptive Filter Theory 4 (4-0-12)
Prerequisite: 427 611 Advanced Mathematics for Telecom. Eng.
Course Description

Stationary processes and models; Wiener filters; linear prediction; Kalman Filter; LMS

and RLS algorithms; non-linear adaptive filters; tracking of time-varying systems; blind de-

convolution; applications, equalizers and echo cancellers.

Course Outline

Topics No. of Hours

1. Introduction 2
2. Stationary processes and models 4
3. Wiener Filters 4
4. Linear prediction 4
5. Kalman Fil_ter 4
6. LMS and algorithms 6
7. non-linear adaptive filters 6
8. Tracking of time-varying systems 6
9. Blind de-convolution 6
10. Applications 6
Total 48

T



427 615 Stochastic Processes 4 (4-0-12)
Prerequisite: None

Course Description

The course consists of 2 main parts. Part | emphasizes on stochastic processes which
include probability, random variables, stochastic processes; random walks and basic
applications; spectral representation and spectrum estimation; mean square estimation;
entropy. Part || emphasizes on renewal processes which include renewal theory; basic
applications; regenerative processes. Poisson processes; Markov processes and queueing

theory; semi-Markov processes.

Course Qutline

Topics No. of Hours

1. Probability, Random variables, Stochastic proéesses 8
2. Random walks and basic applications 2
3. Spectral representation and spectrum estimation 6
4. Mean square estimation 4
5. Entropy 4
6. Renewal theory 6
7. Basic applications 2
8. Regenerative processes _ 4
9. Poisson processes 4
10. Markov processes and queueing theory 4
11. Semi-Markov processes 4
Total 48
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427 616 Traffic Theory and Queueing Systems 4 (4-0-12)
Prerequisite: 427 615 Stochastic Processes

Course Description

Review of fundamental concepts such as probability distribution functions, stochastic
processes; Markov chains; traffic modeling for circuit-switched communication networks, the
Birth/Death processes, Erlang and Engset traffic models, models for overflow traffic; traffic
modeling for packet switched communication networks, infinite and finite buffered systems,
non-Markov queueing systems, priority queueing systems, networks of queues; traffic
modeling for broadband communication networks, the fluid flow and Markov-modulated

Poisson process models, admission and access control in broadband networks.

Course Outline

Topics No. of Hours

1. Probability distribution functions, Stochastic processes 4
2. Discrete and continuous-time Markov chains 4
3. Traffic modeling for circuit-switched communication networks 10
4. Traffic modeling for packet and communication networks 10
5. Traffic modeling for broadband communication networks 12
6. Admission and access control in broadband networks 8

Total 48
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427 619 Communication Theory 4 (4-0-12)
Prerequisite: 427 611 Advanced Mathematics for Telecom. Eng.

Course Description

Signal and noise representation in spaces, orthogonal signaling, channel capacity;
optimal receiver structures, MAP and ML receivers; communications on Gaussian channels;
communications for ISI channels, muti-tone OFDM systems; communications over wireless
fading channels, channel models, diversity receivers, RAKE receivers, BLAST systems,
space-time coding; multi-user theory, multiple accesses, information theory in building muti-

user systems.

Course QOutline
Topics No. of Hours
1. Introduction | 2

2. Signal and noise representation in spaces, orthogonal signaling,

channel capacity 2
3. Optimal receiver structures, MAP and ML receivers 8
4. Communications on Gaussian channels and performance 8
5. Communications for ISI channels, muti-tone OFDM systems 8

6. Communications over wireless fading channels, channel models,

djversity receivers, RAKE receivers, BLAST systems and space- 10
time coding

7. Multi-user theory, multiple accesses, information theory in building 10

muti-user systems

Total 48
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427 621 Advanced Electromagnetic Theory 4 (4-0-12)
Prerequisite: None

Course Description

Review of fundamental concepts; introduction to waves; wave equations, wave in
perfect and lossy dielectric, reflection of waves, boundary condition and waveguide concepts;
electromagnetic theorems and concepts, uniqueness theory, image theory, equivalent
principle, induction theorem, Green's functions, integral equations and construction of
solutions; plane wave functions; cylindrical wave functions; spherical wave functions;

perturbational and variational techniques.

Course Outline

Topics No. of Hours

1. Reviews of fundamental concepts 4
2. Introduction to waves and wave equations 8
3. Electromagnetic theorems and concepts 10
4. Plane wave functions 6
5. Cylindrical wave functions 8
6. Spherical wave functions 8
7. Perturbational and variational techniques 4

Total 48
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427 622 Advanced Antenna Theory 4 (4-0-12)
Prerequisite: 427 621 Advanced Electromagnetic Theory

Course Description

Review of antenna system parameters; methods of antenna analysis, equivalent
theorem, induction theorem, Huygens’ principle, physical and geometrical optics; integral
equations for simple radiators, thin wire antennas and linear dipoles, kernel functions and
approximate representations; discrete arrays and aperture antennas; antenna measurements;
special topics in antenna technology, log-periodic antennas, low-profile antennas, multiple-

beam and steerable-beam antennas; reflector antennas and smart antennas.

Course Outline

Topics No. of Hours

1. Review of antenna system parameters 4
2. Methods of antenna analysis 12
3. Integral equations for simple radiators 10
4, Discrete arrays and aperture antennas 8
5. Antenna measurements 4
6. Special topics in antenna technology 10

Total 48
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427 631 Communications and Networking 4 (4-0-12)
Prerequisite: None

Course Description

Introduction to communication networks, voice and data communication concept and
technology, OSI reference model; TCP/IP and the Internet; quality of service in the internet;
LAN, WAN, WLAN; cellular telephone and satellite networks and MANETS; remote access and
wireless networking; network security; network survivability; network design and development;

network management.

Course Outline

Topics No. of Hours

1. Introduction to communication networks 6
2. TCP/IP and the Intérnet 6
3. Quality of service in the Internet 6
4. LAN, WAN, WLAN 6
5. Cellular telephone and satellite networks and MANETs 4
6. Remote access and wireless networking 4
7. Network security +
8. Network survivability 4
9. Network design and development ; 4
10. Network management =
Total 48

- 48 -



427 632 Wireless Communication Systems 4 (4-0-12)
Prerequisite: None

Course Description

The topics include wireless communication systems especially mobile communication,
wireless LANs, cellular concepts, propagation, propagation models, modulation and
equalization techniques, data and channel coding, multiple access techniques, TDMA, FDMA

and CDMA; mobile system standards.

Course Outline

Topics No. of Hours

1. Introduction 2
2. Cellular concepts 2
3. Propagation losses and distortion 4
4. Multi-path propagation and fading, propagation models 8
5. Modulation and equalizations techniques 8
6. Data and channel coding 8
7. Multiple access techniques, TDMA, FDMA and CDMA 8
8. Mobile system standards 8

Total 48
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427 633 Digital Communications 4 (4-0-12)
Prerequisite: None

Course Description

The topics include performance analysis and techniques of digital communication
systems; sampling theorem, signal space representations, pulses shaping; stochastic signal
processing, distribution models, channel capacity, modulation and detection; performance

analysis of systems under the white noise; error control; equalization and synchronization.

Course Outline

Topics No. of Hours

1. Introduction 2

2. Sampling theorem, signal space representations and pulse

shaping 6

3. Stochastic signal processing, distribution moeels and channel 8
capacity

4. Modulation and detection 8

5. Performance analysis of systems under the white noise 8

6. Error control techniques 8

7. Equalization and synchronization 8

Total 48
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427 634 Network Design and Performance Evaluation 4 (4-0-12)
Prerequisite: 427 616 Traffic Theory and Queueing Systems

Course Description
Introduction to networking design; traffic issues and solutions; tele-traffic engineering;
performance evaluation; fundamentals of network simulation; traffic models, basic packet

queueing; resource reservation; IP buffer management; self-similar traffic.

Course Outline

Topics No. of Hours

1. Introduction to networking design 4
2. Traffic issues and solutions 6
3. Tele-traffic engineering 6
4. Performance evaluation 8
5. Fundamer;tals of network simulation 4
6. Traffic models 4
7. Basic packet queueing 4
8. Resource reservation 4
9. IP buffer management 4
10. Self-similar traffic 4
Total 48
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