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ANAAANTTUgIEmSUImNg 3(3-0-6)
(Advanced Mathematics for Engineers)
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Prerequisite  : Department Permission
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Linear Algebra. Eigen value and Matrix Analysis. Vector spaces and linear operators. Function
of complex variable. Residue and Application.
MFIATIERBSATUTZENA 3(3-0-6)
(Applied Numerical Analysis)
dsdunen  : Tpganuiiureureiniain
Prerequisite  : Department Permission
N197BUUTNIADIMATNAABAABULUY Ton19Tsdtaviugendwisnsadinaans 35n153sdtaalu
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Modeling and simulation. Numerical methods and mathematical software. Numerical linear algebra.
Nonlinear equations.  Optimization. Interpolation and approximation. Numerical integration and

differentiation. Numerical solution of differential equations. Random numbers and simulation.

wAANMSMANImENEauTan 3(3-0-6)
(Optimization Techniques)
ndsduien  : Tpeanuiiureureinain

Prerequisite  :  Department Permission
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Optimization of multivariable functions. Lagrange multiplier. Linear programming. Sensitivity
analysis. Nonlinear programming. Dynamic programming. Genetic algorithm. Simulated annealing.
Evolutionary computation techniques.
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Model of a neuron. Network architecture. Learning processes. Multilayer perceptron. Radial-basis function
network. Kohonen network. Simple genetic algorithm. Genetic operators. Multi-objective optimization using a

genetic algorithm. Fuzzy sets and systems. Mamdani fuzzy model. Takagi-Sugeno fuzzy model.
msUsvanadyuRIneatugs 3(3-0-6)
(Advanced Digital Signal Processing)

Fdsdunew  : TngaudiureuveInIAivnn

Prerequisite  :  Department Permission
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fAneaLuunatenian NsUsznadyy 1ufInoatuuUTUAILeY waziAsoUeUTEaLTibL

Discrete-time signals and systems. Efficient algorithms for filter design: IIR and FIR. Spectral
estimations. Multirate digital signal processing wavelets. Multi-dimensional digital signal
processing. Adaptive digital signal processing and neural networks. DSP systems design.

o

dyanduuagnszuiunsalnaasn 3(3-0-6)
(Random Signal and Stochastic Process)
ndsdunew  : TngaudiureuveInIAivn

Prerequisite  :  Department Permission
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Probability and random variables. Mathematical description of random signals.
Autocorrelation function. Crosscorrelation function. Power spectral density function. Response of
linear systems to random inputs. Wiener filter. Discrete Kalman filter and its applications.

Continuous Kalman filter.

YANNI5VBIDANDIoU 3(3-0-6)
(Principle of Algorithms)
IdeAuneu - lpeAuiuYeuTeINIAIT

Prerequisite  :  Department Permission
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Graduate-level introductory course on the fundamentals of algorithm analysis and designs.
Fundamental and advanced data structures such as lists, stacks/queues, trees and graphs. Graph
theories and manipulations. Pattern matching. Sorting and searching techniques. Algorithm complexity
and tractability.
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Quantitative principles of computer design. Physical characteristics of parallel computers.
Principles of scalable performance. Memory hierarchy. Cache and virtual memory. Shared and
distributed memory organizations. Processor architecture. Pipeline processors. Instruction level
parallelism. Multithreading. Dataflow and hybrid architectures. Multiprocessor system
architecture. Cache coherency. Direct and indirect interconnection networks. Interconnection
issues in shared and distributed memory systems. Message routing.

ATIATITIAUTTOULVDITEUUADUNIADS 3(3-0-6)
(Computer System Performance Analysis)
IdeAuneu ¢ lReANUIUYRUYDINIAIU

Prerequisite  :  Department Permission
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Workload characterization and fundamental laws. Introduction to queueing theory. Analysis
and solutions of queueing models. Mean value analysis and related techniques. Stochastic
processes. Markov chains and Petri nets. Analysis of specific subsystems: processor, memory, and
I/0 disks. Performance analysis of multiprocessor architectures. Simulation techniques and use of

software tools for performance analysis.

FEUUU RS 3(3-0-6)
(Operating Systems)

ndsduten  : Tpgenuiureuresniain

Prerequisite  :  Department Permission
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Introduction to OS. Process, creation, control and termination. Scheduling of process. Process
synchronization. Deadlock. Memory management. Virtual memory. I/O and storage systems.

Security and protection.
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Database management system. Different data models currently used to structure the logical
view of the database: relational, hierarchical, and network. Hands-on experience with relational
and network-based database systems. Implementation techniques for database systems. File
organization, query processing, concurrency control, rollback and recovery. Integrity and

consistency and view implementation.

LASBUUABUN MBS 3(3-0-6)
(Computer Networking)
Fsiuneu - legANuiuYRUYRINIAIUY

Prerequisite  :  Department Permission
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Basics of switched communication networks. Overlay Networks. TCP/IP networking.  Packet switch

architecture. Flow and congestion control. Quality-of-service networks. Multiaccess and wireless networks.

AMUUADAAEUDITTUUABNNIADILALLATOUUADNNIADS 3(3-0-6)
(Computer System Security and Network Security)
Fndsiunew  : Tegaudiureuresnain

Prerequisite  :  Department Permission
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Computer and network security: basic cryptography, security policies. Multilevel security models.
Attack and protection mechanisms. Legal and ethical issues. Implementation, configuration, testing of
security software and hardware. Networking monitoring.  Intrusion Detection System.  Intrusion
Prevention System, Firewall System. Attack Mitigation for SPAM, PHISHING, DDOS.

JEUUAIUANLTALAY 3(3-0-6)
(Linear Control Systems)
Indesduten 1 TngAnuiuroUveInIAIY
Prerequisite  :  Department Permission
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Frequency response analysis. Frequency response design. State-space models. Solution of state

equations. Pole-placement design. State estimation. Controllability and observability properties.
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Switch-mode dc-dc converter topologies such as buck, boost, buck-boost, CUK, SEPIC, dual
SEPIC and their characteristics. Mode of operation: continuous inductor current mode and
discontinuous inductor current mode. Converter design and circuit modelings. Dc-dc converter
with electrical isolation topologies, applications of switch-mode converters in switching power
supply circuits. Principle of switching power supply design and various related topics such as high
frequency transformer, semiconductor devices, input line-filter, EMI, etc. Resonant converters

such as resonant-switch converter, load-resonant converter and their applications.

nsuSuanMensesaszuulninidsiuuienn 3(3-0-6)
(Active Power Line-Current Conditioning)
Jdsiuney - TpeAUiuseuueInIAIv

Prerequisite  : Department Permission

nuMUeNeInasluszuulni Adauszneun1as nszlavd1vensasulasuliadu-lunse uas
nszuagnsuedng n1suvasdun1delaeidnisaing Lar9aTUUUANN 9 N1991809N1SVNUVDITZUY
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uviasagluiman

Review of power terms in electrical power system, power factor. Line input- current of ac-dc
converter circuits, power switching converter topologies and circuits, modern power electronic
devices. Computer simulation of power electronics circuits and modeling. Harmonic elimination
methods: passive, active and hybrid methods. Active power filter and active power-factor correction

topologies. Utility interface with power electronic systems.

o '

doyaasuniumansiwdnliiiuaziSnsaaveu 3(3-0-6)
(EMI and Noise Reduction Techniques)

a o

wdsRunew - TegAudiuYauYINIAIN
Prerequisite  :  Department Permission

nquin1siadgyarusuniunisdaniniuaznsdsaedygin Msaadygyiasuniuiiedsnis
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Theory and practice of E.M. noise coupling; Techniques for noise reduction: shielding,
grounding and filtering. Measurement of EMI to comply with government regulation. EMI

problems and solutions to switching power supply applications. Design of EMI filter.



115501

115601

115701

115702

\A3Bana AL Te1 3(3-0-6)
(Induction Machines)
Idaduniew  : TpeAnuiureuveInNIAIv

Prerequisite  :  Department Permission

wqngWma’mm msviaunsiidudadu nsansiuuaunislidesas wdeanalniimieniuuy
AUUININAD UL pgflazanIurNain mimmumalmma wdnsnalilihwienihuuvassaluanie
ammmuaﬂuaumm LﬂiaJﬂal‘V\l'ﬁ’WL%u&J’JU’]LLUUMa’]EJLWﬂLLauLWHL@&J’J miﬂ’m@umimﬂaiv\lﬁﬂ
wilethuwarnsiasinsyhoudelusunsuneufinnes

Reference frame theory. Linearized equations. Reduced-order equations. Symmetrical
induction machine in steady and dynamic. Unbalanced operation. Theory of symmetrical and
unsymmetrical two-phase induction machines. Poly-phase and single phase induction machines.
Control of induction machines and computer simulations.

AsIAsIzszuUbiinAdenauimes 3(3-0-6)
(Computer Analysis in Power Systems)
IdeAuneu - lReANUIUYRUYDINIAIU

Prerequisite  :  Department Permission

WRsNgaRnUGLazlATItIY danesdudmSUNTASMASNGlATINe TASIIBLUY 3 e nsIlAsEn
ANUAANTEY NsfnwIMsinavestasinil Msleseiivgdndes nmsussdiuaniugsyuuli

Incidence and network matrices. Algorithms for formation of network matrices. Three-phase
networks. Fault analysis. Load flow studies. Contingency analysis. State estimation.

PENNITVRINISHOAITAINDA 3(3-0-6)
(Principle of Digital Communications)
IdsAuneu - lpeAUiuYeuYeINIAIT

Prerequisite  :  Department Permission

LUUTAeUessEUUABANSAdRen NsNBgERLAYITALegIARLUUATRea  nadanisBmelaisdy
nssiawaznsnensiatesdyyia malianisdafindnduaznisidaiindnd  Audnvauzves
‘daﬂé’mzyﬂmmﬂﬁyq syuvdoansitneanuunszasaaniy szuUdeansuuunatstesdyain wuuTane
pduwtikazuuuvanedld wadansldmmumainuansdmiunsdeans

Models of digital communication system. Digital modulation and demodulation. Synchronization
and equalization techniques. Channel coding and decoding techniques. Characterization of fading
multipath channels. Spread spectrum digital communication systems. Multi-user, Multi carrier, Multi-

channel communication systems. Diversity techniques for communications.

nsdoasnTifiou 3(3-0-6)
(Satellite Communications)
Indedunen ¢ TngAnuiuroUveInIAIT
Prerequisite  :  Department Permission

wumumwjiwu%"ami mﬂﬁﬂmiua@Lamﬁm%’mzwﬁamﬁmuﬁw WAtANISIT DD I8 Y10
WUUBUIRDNUATLUUATNEA kA FDMA uaz TDMA N15uoglanIeninaiy wagn1ssuniusening
i amﬁmﬂﬁuau NIUEUBUABS LAYTEUUAIEDINIA NISATUIMEINSUNITODALUTIUUTEUIUNNT
Feusean oy léun ANsgauds Al LazASRTAILTDIA AL RSy USUN I

Review of communication system theory. Modulation techniques for satellite
communications. Analog and digital multiple access techniques: FDMA and TDMA.
Intermodulation and interference. Earth stations, transponders and antenna systems.
Calculations of satellite link budget design: losses, sensitivity and carrier-to-noise ratio.



115703

115704

115705

ASADEANTA LA 3(3-0-6)
(Optical Communications)
IdeAunen ¢ lReANUIUYRUYDINIAIU

Prerequisite  :  Department Permission

wdnn1svendunatLanduloiuas AuautRvondulotuas Tuansnsealevoas nsaanau
Funauaziamesty wedansadaduleduas widaridauauaziinmaduuas 299sa3osduay
idossudmiunsdeasiisuas  mIdUURs madeudeuazmisaluad  maueguaneuidiLad-nng
ayTunnsaznaianistafiondng  nsdaRmdnduuuutseuemeiy wietiedultiuas v
laBuazluslnnaa

Principles of light wave and optical fiber. Optical fiber characteristics: light propagation modes,
attenuation and dispersion. Optical fiber fabrication techniques. Light sources and photodetectors.
Transmitter and receiver circuits for optical communications. Coupling, connection and splicing.
Intensity modulation-direct detection (IM-DD) and multiplexing techniques. Wavelength division

multiplexing (WDM). Optical fiber networking—topology and protocols.

nsdeansduunnanazliane 3(3-0-6)
(Wireless and Personal Communications)
Fndsuneu - TagAUiuyeuueInInIT

Prerequisite  :  Department Permission

numumsdeansuuuliane mmgmmiU%mi‘uENmiﬁamia'auqﬂﬂaLLazmiﬁamﬂ%ma Lot
F¥UU GSM Whag CDMA Iﬂiﬂﬁ%ﬂﬂ‘ﬂ@ﬂﬂj@ﬂgﬁgm’lm%’]ﬂﬂ’lﬂﬂ’lWLLﬁ%%Nﬁ]iiﬂ NSLUIUNITASLS BN NI1IAIUALN
MasIuLazNswaURoaY mmfﬂ;uaqL%aa‘LLazizquwiﬁwﬁmqﬁq nsisiaieruauaLRanatn
PRIV RO ATREL. (T SRR ﬂ’liaaﬂLL‘U‘Uﬂ']iL%auﬁaﬁ@@ﬂm%ﬂ%ﬂLLa%ﬁu’lad MsuUsIdgm
Fynamanefianis uazeiosunuulanesdn syuvdeansdyanaliaoadelnd 1dud  WCDMA,
CDMA2000, HSDPA, 1 xEV-DO

Overview of wireless communications. Wireless and personal communication services (PCS)
standards. GSM , CDMA. Physical and logical channel structures. Call processing. Handoff and
power control. Cellular cell and system capacity. Error control coding. Cellular network planning
and performance. Forward and reverse link design. Multipath mitigation and diversity receivers.
The modern wireless PCS systems such as WCDMA , CDMA2000 , HSDPA , 1 xEV-DO.

MU UMETazNIssHE 3(3-0-6)
(Information Theory and Coding)
Fdsdunew  : Tegaudiureuresnain

Prerequisite  :  Department Permission

JEUVdRaIuaznanN1svemMEuNas  nsiaunaias mehsiadmiuunasdyaandu
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¥ Yosdygrandurruuulianud) wavanuguesosdyga ngefnsdisiadmiutesdygio

sunu wiallansidnsiawansnensavesosdgygramuulinnudisedygrandudaa
Communication systems and principles of information theory. Measure of information. Coding

for discrete source. Discrete memoryless channels and channel capacity. Noisy-channel coding

theorem. Techniques for coding and decoding memoryless channels with discrete time.



115706

116301

116304

116305

nsdeasloyauarAeNiiines 3(3-0-6)
(Data and Computer Communications)
wdeduney  : leeAuiureUYeINIAIY

Prerequisite  :  Department Permission
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Aevfes infetneRdneariienisulnisuuuTi

Analog and digital transmission. Asynchronous and synchronous transmission. Transmission
media. Data encoding and multiplexing techniques. Error detection. Data link control protocols.
Packet switching. Local and metropolitan area networks. Computer communication architectures.

Integrated service digital network.

NINUNIUFDAIURANTDIVDITLTUUADUNIAD 3(3-0-6)
(Fault-Tolerance of Computer Systems)
Jdeunen  : TagANuUTiNYaUTBIN1ATY
Prerequisite  :  Department Permission

NM5A%UUUSIADIwBIAILAnNTes ATANSIENT8Y N1SEdIIUUTIaeweIANELnsalunns
Tiusnsuazanulingdals nsanamenuianaiawaglannisuiludaianain AsINaseANNRANTDS
NSNUADAMURANTDIVDIWBNALISATEANN

Fault modeling. Redundancy techniques. Availability and reliability modeling.  Error detecting

and correcting codes. Fault diagnosis. Software fault tolerance. Case studies.

ﬂ?i‘ﬂﬂﬁa‘uLLaSﬂ’]iE]E]ﬂLLUU%Q%@?{QUIG’{“UENiS‘U‘Ua?mE]a 3(3-0-6)
(Testing and Testable Design of Digital Systems)

ndsduien  : Tpeanuiiureureinain

Prerequisite  :  Department Permission

JaRanansing 9 wazsukuurasteiianan gunsallun1snsivdeu nisivuan snaaeudniuieas
LUULTBIAIAULAZ9THEN N1531a0staRaNaTn nursANdwazn1sageululasinswawes n1s
pnLUUdAmsUAINEILIsalUNTYIAdDU L%ﬂﬁﬂmi@ﬁ%%ﬁauﬁ’wﬁ’sLENLLﬂ%ﬂ’]SLL?’]’WTWLmﬁﬂﬂﬂﬁﬁﬂwmﬂ

Faults and fault modeling. Test equipment. Test generation for combinational and sequential
circuits. Fault simulation. Memory and microprocessor testing. Design for testability. Built-in self-
test techniques and fault location.

JEUUARNILABSHIMN 3(3-0-6)
(Embedded Computer Systems)

Indedunen ¢ TngAnuiurouvesnIAIvn

Prerequisite  : Department Permission

nseonuuy MUl wasmsmaseuvessrULRoNRumesilii nintundeuiu nsnue
LU gunsalreldonsnuiuazsensing wagnisauaudenianann

Design, implementation, and testing of embedded computer systems. Concurrency, real-time

control, hardware/software interfaces, and error handling.



116306

116307

116308

FTUUABUNADTUUULIAIDI 3(3-0-6)
(Real-Time Computer Systems)
ndsdunew : Tegaudiureuresniaiv
Prerequisite  :  Department Permission
wuzihfemseenuuuasmslenziiie[lulUsunsuussgndluunmTi meatiuayureseniaiua
gonduwaf Wadundnuseiutrananiefifefinnarauarliifidofianatn nsdnnismineins nisinse
mi?iamﬂﬁammmnm MIMTIaKarAN KLU UTBINTAL MENNIVDLABSLUAANTS AL
MsAnyIe e
Introduction to the unique issues in the design and analysis of computer systems for real-
time applications. Hardware and software support for guaranteeing timeliness with and without
failures. Resource management, time-constrained communication, scheduling and imprecise

computations, real-time kernels and case studies.

Sesdmamenaduimnssunoufinnes 3(3-0-6)

(Selected Topics in Computer Engineering)

Fndsfuney  : Tegaudiureuresniain

Prerequisite  :  Department Permission
'“asmﬁwmamquﬁqLﬁamﬁag”Lummau‘Lamaﬁmﬁmﬂssuﬂamﬁamai‘ mmmiﬁmﬁaﬂﬁuaﬂému

The course will cover topics of interest selected by the instructor in the field of computer engineering.

STUURNTAULTIA 3(3-0-6)
(Information Systems)

wdaduney  : leeAuiuteuYesnAlY

Prerequisite  :  Department Permission

msAnunszuvansaumaiilUldlunumeiugsie  Ussiamvesssuudnasteya Tasutny
dnuagvemhiinsiuuassudnunzvesasaia mdvddidnmsednduargsfedidnusednd svuu
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niidayanludeya sy ¥mnsesgsna seuvaduayunsiindula

Course Description:  Study of information systems used in business enterprises. Class of
information systems with respect to organizational functions and structures. E-commerce and E-
business. Transaction processing system. Supply chain management. Data warehouses and data
marts. Knowledge management systems. Discovering knowledge in data. Business intelligence.

Decision support systems.



116309

116310

116311

NSAUIULUUANTIULEA 3(3-0-6)
(High Performance Computing)
Judeunen - TegANUTiuYaUTRINIATY

Prerequisite  :  Department Permission

wediansdeulusunsuiionsAuassavsam Mgy MILUALINATTIIYAIU M3
miﬁ’mﬂﬁ’ﬁﬁEjrﬂﬁumﬂaﬂwma'ﬁ NTeUlUTNTULUUIEAWSA MITEUIUTNTULUUTNUE M UNSATWIN
WUUMNEAILEITIY . @0NURUNTIUUDIABNNAADI LUUTUU ﬂauﬁaLmaﬁﬂﬁaLmaﬁ‘ﬂizawﬁquﬁ QYRR
Tusunsunuvrmilngliiduitle sudewdimssunuuunnu n3areufinhe Andawisdmiunianeufina
N15UTNIIN3A miﬁqf\]ﬁ?{wé n1seugIanIsiildszuunia mssnwenudasadedeya lun1sAiuiu
UseAnSainas MIuTmsuardaassninegIns NMnsIaaeunsyineureINIsyineusEuunia Widenis
NsanAuATYgAans NsldanuaasalunmIAnnMUTEEMEAMNgRINTEUUWE TS

Programming techniques for high performance computing. Loop unrolling, memory allocation, compiler
optimization. Multithreading programming. Shared memory programming. Parallel machine architectures. High
performance computer clusters. Message passing programming paradism  using MPI. Basic parallel algorithms,
matrix multiplication, embarrassingly  parallel algorithms, etc.  Introduction to grid computing. Middleware for
gid computing.  Grid services.  Authentication, authorization, confidentiality in  hish  performance
computing. Resource allocations and management. Resource monitoring in large scale.  Economy
consideration in grid computing.  Harvesting computing power from Peer-to-Peer computing.

ASWAILNLDNALITHUUR I 3(3-0-6)
(Embedded Software Development)
Fndsuneu - TpeAUiuseuueInIAIv

Prerequisite  :  Department Permission

wuzthimaluladdussuuanesnatlaia anlinenssuvesszuvavesnatied esduseneviiduensauas
uazapALITURITEUUaLRInalsiluszavan lnenssy nMslisulisunsunie@dmnsugensiiasil i
spUUANEIIU ganiuaf sruuufiinnsinanate sueuituasiaiesiiolunisesnvenduafileia s
PONLUUTINTENINETALISUaTTeNARIS NMIvedeussuuTenalIsiledd sUkuuNseanLUUdmSUTSIUY
aveanaflsfivhauuunaass wediansiaugendwsiluinisddmsdngny

An introduction to embedded system technology, embedded system architecture. Hardware and
software components of embedded systems at architecture level. Embedded C programming.
Multitasking. Real-Time Operating Systems (RTOS). Methodologies and tools for embedded software
development. Hardware-software codesign. Embedded software testing, design patterns for real-time
embedded systems. Development techniques for power-aware embedded software.

AsiaRalavaanwIs 3(3-0-6)
(Software Dependability)
Fndsiuneu - TpeAnUiuseuueInIAIv

Prerequisite  :  Department Permission

@mamﬁ’a‘17'1"13&1mmﬁﬁﬂﬁmwwaﬂﬁuﬁ pgradu anulingdals awaunsalumsliuinisla
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Properties that define dependability in software systems such as reliability, availability,
security, safety, survivability, and maintainability. Dependability models. Software dependability
alternatives and tradeoffs. Methods and tools for evaluating and improving dependability.
Software Testing and fault-tolerance techniques.



116312

116313

116314

ArnssuanALIS 3(3-0-6)
(Software Engineering)
IdeAunen ¢ lReANUIUYRUYDINIAIU

Prerequisite  :  Department Permission

WIAATEIMNTIUTONALNS NTEUIUMSTIUMTNALRENALITUUUAT) MIRAIUITOWAKISUUUEY 2995
TInU93waNALIT NTZUIUNITTIVUTINAIUADINITULAZNITAS MNLONANTAINUATOWINAUIT A1TOONKU
anrtlasnssumendnng  msoonuuuldeing wagmsldnueiesdenie  lumsoonuuy msimuaun
MINSWEUIUTUNTURAZNITAIUAN NUNELAVNITAINBULIINAKIS N1sUeNAwITNaUNTLY N15UINIS
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nsUIINSlAsINSHaIgaNALS

Software  engineering concept.  Software processes. Agile and rapid software
development. Software development life cycle.  Requirement process and requirement
engineering. Software architecture and software design. Object oriented software design. Tools
in software development. Coding guideline and control. Two-way traceability of requirement
work products. Software reuses. Management of software components. Software testing

and maintenance. Software process improvement. Project management.

NUFIUNITTIADITEUUABUNIADS 3(3-0-6)
(Computer Systems Modeling Fundamentals)
wdeduney  : leeAuiuYeUYRINIAIY

Prerequisite  :  Department Permission

nssuzinlizanAseofiug1u wasn1sunluuszgndldu Wediasinsiaulazinssissuy
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An introduction to basic tools and applications for modeling and analysis of computer
systems. Fundamentals of network flow graphs, graph models of computation and stochastic
models of computer system performance. Network delay analysis and capacity planning,
reachability analysis for deadlock detection in distributed systems, Markov chains, elementary

queuing theory, basic concepts of queuing network models and associated analyses.

wugiFraumerans 3(3-0-6)
(Introduction to Bioinformatics)
Fdstunew : TngaudiureuveInIAIvn
Prerequisite  :  Department Permission

%umau‘i%ﬁm%uﬂzg‘vmL%aﬁ']mmiu%’ﬁwmwﬁ'uimLaqa Funordsdmiutam wu msadunuiity
MIFUTUMIEAULUUR agRUUTANEa1AY seuiaineiugenans ilaldnd uasmsiinsievdeyanis
UARIDDNUDIBY

Algorithms for computational problems in molecular biology. Algorithms for problems such as
gene mapping, pairwise and multiple sequence alignment, genetic epidemiology, phylogenetics,

and gene-expression data analysis.



116315

116316

116317

116401

wsadnewuulsansuasiafoui 3(3-0-6)
(Mobile and Wireless Networking)
IdeAunen ¢ lReANUIUYRUYDINIAIU

Prerequisite  :  Department Permission

nseenuuuuarldenulysinreauazuenndindulussuy n1sinfetnsuuulians nadansld
Fosdyyn tunmsdeaslussuunietelians 1iud Winneia nualeinuasusendindu Jaymlu
szuuiadetnelime loun dedinvesgunsal uaznisindeuiives node

Design and implementation of protocols, systems, and applications for mobile and wireless
networking, particularly at the media access control, network, transport, and application layers.
Focus is on the unique problems and challenges presented by the properties of wireless

transmission, various device constraints such as limited battery power, and node mobility.

nsdoasdeysvay 3(3-0-6)
(Multimedia Communications)
dsdunen  : Tpganuiiureuresniain
Prerequisite  : Department Permission

wiavesdyai 919 U 3ale wavdyaadss nismeulnduarnisidisiia n1sduda nns
dauaznslumadoye mia%ﬁaLLaxmié’aLﬂswﬁé’ag@m?ﬁaﬂi:ﬁammmgm JPEG, MPEG-xx, H.26x
ey DVD

Signal types : images, video and audio. Quantization and coding. Compression. Transmission and signal
modeling. Composition and synthesis of multimedia signals. JPEG, MPEG-xx, H.26x and DVD standards.

MSATLIURUUYINAUY AU 3(3-0-6)
(Pervasive Computing)
Fndsdunew  : Teeaudiureuresniaiv
Prerequisite  :  Department Permission

MANNITAMINRUUNNVUYNUNS TdeviFiues  weiser 99AUITENDUVDINITATUIULUUYINAUINWIAS
UsyansnmuazMsUTEndand U seuvanesnaiai syuumsuvils nseteduwesiians n3eie
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Conncepts of Pervasive Computing. Weiser’s Vision. Components of Pervasive Computing.
Energy Efficiency. Embedded System. Location-based System. Human Computer Interface.

Wireless Sensor Networks, Personal Area Network.

ASLUBINUANS U UL I UUN 3(3-0-6)
(Resonant Power Conversion)

Fndsduneu  : TagAnUiuyeuueInInIT
Prerequisite  :  Department Permission

JsneueimeswarduesmesuuusITwLw malansulasiuiddlngldamsslauuu AusTouu
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Resonant converter and inverters. High-frequency quasi-resonant and multi-resonant power
conversion techniques. Pulse-modulation control, frequency modulation techniques, nonlinear

analysis techniques for resonant inverters and converters.



116402

116403

116404

NM33189939THUAIUMAUAENSAIUAY 3(3-0-6)
(Power Converter Modeling and Control)
ndsdunew : Tegaudiureuresniaiv

Prerequisite  :  Department Permission

mMsdnassszuvTasiuidaiesng q Alaudnvaghifudadu feanadeeyiuslidady
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Modeling of nonlinear power converters using differential equations, Matlab/Simulink
modeling technique. Small-signal modeling of nonlinear power converters using state-space
averaging technique, current injected equivalent circuit approach (CIECA) and PWM switch.
Dynamic analysis by considered from their transfer functions, Dc-dc controller design.

Fundamental of paralleled Dc-dc converters, Idea of distributed power system (DPS).

WATANISMIANANYETBITTUY 3(3-0-6)
(System Identification Techniques)
Fndsuneu - TagAUiuyeuueInInIT

Prerequisite  :  Department Permission

spuLNaTRLazLUUTR0Y SunalumIvnAEnNETesEUL uuUTTRemessrULBRduilliuBsuutas
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Dynamical systems and models. System identification procedure. Models of linear time-
invariant systems. Nonparametric time and frequency-domain methods. Parameter estimation by
least-square method. Recursive estimation methods. Experiment design. Choice of identification

criterion, model structure selection and model validation.

FEUUMIUANMIUADUT LIS 3(3-0-6)
(Computer-Controlled Systems)
Indesduten ¢ TngAnuiutoUveInIAIT

Prerequisite  :  Department Permission

ngNseudtyay e maejmé’zgﬁg’]maﬁzwammawa%ﬁmL’Jmﬁimﬁaa nsUauUTIa0sEaLE
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Sampling theorem. Sampling of a continuous-time state-space system. Transformation of
state-space models. Z-transform. Input-output models. Pulse- transfer function. Stability.
Controllability and observability. Frequency domain analysis. Design of state-feedback regulators

and observers. Tracking systems.



116405
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116408

STUUAUANDNALA 3(3-0-6)
(Optimal Control Systems)
ndsdunew  : Tnganudiureuvesnain

Prerequisite  : Department Permission

sondluduiiiinstefusinaunin nsmemevvestymeaniluedusuumlsialisaien
ﬂ’mﬂm%ﬂl,ﬁwuﬁmL’JaWVLiJGiaLﬁadLLimmamﬁﬂ Jaymnsinenadayeynad LABAREYEINITNULUT N5
fnovvasilymeenilueduuuuinliviasedes famuaudsdurianaideidsuuaiensidn
AUNITIAAIA {ngwmmimnmﬁﬁaaﬁqﬂ Mé’ﬂmimﬂ'ﬂﬁﬂqmmwaw%mﬁu TUsunsunadnuaznis
Usegnaldiuseuuniuaueendla

Optimization with equality constraints. Solution of the general discrete optimization problem.
Discrete-time linear quadratic regulator. Tracking problem. Calculus of variations. Solution of the
general continuous optimization problem. Continuous-time linear quadratic regulator. Riccati
equation. Minimum-time problem. Pontryagin’ minimum principle. Dynamic programming and its
application in optimal control.
sruumuANviiaUIuiies 3(3-0-6)
(Adaptive Control Systems)
Indedunen ¢ TnegAnuiurouvesnIAIvn

Prerequisite  : Department Permission

Yaymuagn1suszendldnismunuelinliuiiies mMaUssanaaImIslnesaunanase 3ndseaetey
fanuazuuudtaestinsadu fMeuauuiauiuusisavefussutlnensazuuulneson fauauia
USuusisrnmeiiaawuumanziulasiuualanain ssuuusuiiewiialdiuuinesdneds ngufdeuen
msmunuadiausUseuualamain Usudiudu 4 MiRedesmenulfifuarmsaineszuy

Adaptive control problems and applications. Real-time parameter estimation. Least squares
and regression models. Direct and indirect self-tuning regulators.Stochastic and predictive self-
tuning regulators. Model-reference adaptive systems. Lyapunov theory. Stochastic adaptive
control. Auto-tuning regulators. Practical issues involving the implementation of an adaptive
control strategy.

N130NHUUTEUUAIUANVANEFILUT 3(3-0-6)
(Multivariable Control System Design)

ndsduden  : Tesaruiiureuvesnindvnn

Prerequisite  :  Department Permission

wnsndsguunyun wvsndilsidumelou Auautiddasaivesssuunangdudsinduazgud
nsnadeuaiesnmkuuluaiavatefiuys nseentuulafanman e

Polynomial system matrix.  Transfer function matrix.  Structural properties of multivariable
systems. Poles and zeros. Multivariable Nyquist stability test. Characteristic locus design.

AN309NLUUSEUUMIUANTTAAINY 3(3-0-6)
(Robust Control System Designs)
Fndsduneu - TagAUiuyeuueInInIT

Prerequisite  :  Department Permission
a ¢ a a ¢ PN (04 H
ANFUATIEALEDYTAMNIUAAINUY NNTUATIENRLASNTINNANTIOUSAINY AUETY  © LAy © N9
- o H . o ‘o H
AMUANTUA LOG ‘i’jiymsuadmﬂ’m@u © NNTAAKUUINRBINTAUATIENAIAIUAN
- . . o
Robust stability analysis. Robust performance analysis and enhancement. The space ~ ® and

Heo . LQG control. Heo Regulator problem. Model reduction. Heo controller synthesis.



116409

116410

116412

116501

szuuAIURLalaAaineandla 3(3-0-6)
(Stochastic Optimal Control Systems)
Fddunew  : lngaudiureuveInIAInn

Prerequisite  :  Department Permission

vumuAsiivamandy adamansdmiunsmusumarmsuszinan wwudiaeduuigiianiugi
Furdouseduyaasumurn deuluiisiduseneiisd miuoenisiads nsusanueanaviseenfila
finsesenamuaziInaazuoondsia sruuiifidunadutuuduuaznisiafiliauysal enuamuvesia
muAulinalanaRneanisia

Review of probability, Mathematics of control and estimation, Linear state-space models
driven by white noise, Necessary and sufficient conditions for optimality. Optimal state
estimation. Kalman filter and optimal predictor. Systems with random inputs and imperfect
measurements. Robustness of stochastic-optimal regulators.
sruumuaNligadu 3(3-0-6)
(Nonlinear Control Systems)
ndeduien  : TpganuiureuveinInin
Prerequisite  :  Department Permission

nauvesssuuliiBadu flaiduussens Sinstnddn faiduayuen Bnsiviluazitnsiaoswes
duen mlnsiaiosninvesssuulidady msleseissuivaniug

Nonlinear systems theory. Describing function. Limit cycle Liapumov function. First and
second method of Liapumov. Stability analysis of nonlinear system. State plane analysis.

FefRRNIZNIIUIEUIUMIUANLAZBIaNTSa ndia 3(3-0-6)
(Selected Topics in Control Systems and Power Electronics)
Indesduten 1 TngAnuiuroUveInIAIY

Prerequisite  :  Department Permission

[

%ﬁwmaumuﬁaLﬁamﬁ'a&ﬂummau%mqé’mﬁzwmmmLLaséLﬁﬂmaﬁﬂéﬁwad AIUNTT
AnLdenvaeaau

The course will cover topics of interest selected by the instructor in the field of control
engineering and power electronics.

wspanalWindalasila 3(3-0-6)
(Synchronous Machines)
Jndsuney - TagAUiureuueInIAIT

Prerequisite  :  Department Permission

wuzthngunsudads mlissiiaiesnalulihdslasdaianiuzegfuazaniugnain ngui
Lﬂ%@ﬂﬂﬂﬂimlﬂmiﬂﬁlhjﬁLL‘UiQﬂ"TLJ ’SllﬁLL@U‘BﬁWQWULLﬂ%ﬁWﬂQﬁL’Ja']“UENLﬂ%‘l@ﬂﬂa%ﬂiﬂiﬁﬂ nsYnaunIs
Judadu msandruuaunslifosas mavhaoudlelidslasluduarliauga wdssnalihddesialy
svuuliiidsuarseuudundou nssiaesdielusunsunesfinmes

Introduction to reference frame theory. Analysis of synchronous machines in steady and
dynamic. Theory of brushless dc machines. Operational impedances and time constants of
synchronous machines. Linearized equations. Reduced-order. Asynchronous and unbalanced
operation. Synchronous machines in power system and drives. Computer simulations.



116502

116601

116602

116603

116604

fdupdause i 3(3-0-6)
(Electric Drives)
Itedunew - TpeAnuiuteuveInNIAIn

Prerequisite  : Department Permission

aunsiasaasenaliihnssuaadudmivszuuduindeu vdnnsauauuuunmes mMaiauly
dannzasiuaztinivememasiniyii uewmesddasila uavuemainivuanss
AC motor models for drive applications. Fundamental of vector control. Steady-state and

transient operation of induction, synchronous and DC motor drives.

nainvassruulninige w@hesnn WAYNIIAIUAL 3(3-0-6)
(Power System Dynamics, Stability and Control)
Fdsiuneu - TpeAUiuseuueInIAIv

Prerequisite  : Department Permission

nsInasINAdnAEnsuazNITIlATITENaTRveATasn el nsdunaudsInI@elasia
nleseiaiesnndaslagldiedundsanu wiesnnvesusadulngi
Modeling and dynamic of synchronous generator. Low frequency oscillations. Subsynchronous

frequency oscillations. Transient stability analysis by energy functions. Voltage stability.

NIHAALALNITAUATOINTUNANLATUFANANS 3(3-0-6)
(Economic Generation & Operations)
ndsdunen  : Tpganudiureureiniain

Prerequisite  :  Department Permission

ﬂmﬁﬂwmzmaﬂLﬂ%ﬁﬁﬂL%IWﬂﬂﬂ miLauLﬂ%ﬁmumﬁﬂLﬂiwgmam% Havesauandeluaieds
MsNauHUNsAuLazvgaeiosiudaliil nmswdalpomdsdandanudita msUszaunsfuedes
vadlseliftmdsmnufeunasndani NsAUANMGIHARLAEENlULR mslnavasidslnifivangan
Characteristics of power generation units. Economic dispatch. Transmission loss effects. Unit
commitment. Generation with limited energy supply. Hydro-thermal coordination. Automatic
generation control. Optimal power flow.
nudouamslninluszuuluiamas 3(3-0-6)
(Electrical Transients in Power Systems)
ndsdunew : Teganudiureuvesnain

Prerequisite  :  Department Permission

viudeudiomnnisan-duaindnulniuazandu Usngniseimeusivdnliihan voudeud
if pduasuuEneds Tk matlestuussuiuavsudeus waliansTauasvedounay

Simple switching transients. Abnormal switching transient. Electromagnetic phenomena under
transient conditions. Traveling wave on transmission lines. Lightning. Protection against transient
over-voltages. Measurement technique and surge testing.
msﬁmﬁuswﬂﬂﬂwﬁwé’ﬁuqq 3(3-0-6)
(Advanced Power System Protection)
ndsduten  : TpeanuiureureInIain

Prerequisite  :  Department Permission
o = s & a s 1% = & o a= a sa & a '3
NANNITVDITLAINLUUABUNILADY ﬂ’]iﬂi%‘cﬂqﬂﬁﬂ‘dﬁuﬂaﬁ 9ANDIONYDITLAYNMUUADUNILADT AT
Uosfuanuds w3nsnalii ndouvasiaziauis nsdnaduvesenianns
Introduction of computer relaying. Relaying practices. Mathematical basis for relay algorithms.

Transmission lines, machines, transformers and buses protection. Hardware organization.



116605

116607

116701

116702

anundetielaluszuulidi 3(3-0-6)
(Power System Reliability)
ndsduien  : TpgenuiiureureInIAin
Prerequisite  :  Department Permission

winmaidosuresanudefiold udnnadesiuremguiauinnadu mssiasdaseiouagns
Ui%Lﬁu‘Uaﬂi%UUﬁlﬂlﬂﬂ ﬂ’ﬁﬁ']aﬁ)ﬂiﬂiﬂ“lhﬂLLﬁ%ﬂWi‘Ui%Lﬁu‘Uaﬂi%UUﬁl%JU%@u ﬂ’ﬁ"dizLﬁUﬂ’JWNW@LﬁﬂﬂuiSUU
Na# ﬂﬁi‘UiZLﬁ‘Hﬂ’NQJWSLWENIUiZUUSI’JiJﬁu ﬂﬁiﬂi%LﬁUﬂ’ﬁllW’f]LWSQIU§3UU§’W?‘1JWEJ

Basic reliability concepts. Basic probability theory. Network Modeling and evaluation of simple
systems. Modeling and evaluation of complex systems. Generation system adequacy

assessment. Composite system adequacy evaluation. Distribution system adequacy assessment.

Fesfnamzymanulnimduagziaienalw 3(3-0-6)

(Selected Topics in Power Systems and Machines)

ndeduten  : TpganuiureuveinIiIn

Prerequisite  :  Department Permission
Inilazaseunquiiadomiegluaualamsiulnihiduasedosnaliih munisdndonosaou

The course will cover topics of interest selected by the instructor in the field of power

systems and machines.

VgufuaIney 3(3-0-6)
(Queueing Theory)

Wwsuteu  : Tesenuiiureuvesnaiv

Prerequisite  : Department Permission

MsuuzdIAgIfUsEULLIAY ﬂizmumsduﬁéﬁmmm mwﬁumﬂamﬁmﬁu sEuunInayly
anmezaunalluy  Birth-death W@z  Markovian Wﬁ]iﬂﬁLLﬂ?ﬂBﬂ%ﬂﬂﬁN \A3BYBUAIABY N1TIA
UsEANSANT09LATT 8N IADE

Preliminaries of queueing systems. Some important random processes. Elementary queueing
theory. Birth-death and Markovian queueing systems in equilibrium. Intermediate queueing

theory. Networks of Queues. Performance of Queuing Network.

auuwdundnlninaznisnszanenau 3(3-0-6)
(Electromagnetic Field and Wave Propagation)
IdeAuneu - lpeAUiuYeuTeINIAIT

Prerequisite  :  Department Permission

AUNTVBUNGLIR AUNIAAULAYARLIIIU STTTRTBININSEANEAAY aunimteniluiiuiu Su
downmnedufafy  nsnszanevesaduiiuioin  nsnszanepduniuAsinuanennssIend  ns
ﬂi%%?ﬂﬂguﬂlﬂi’maﬁw 9

Maxwell’s equations. Wave equation and plane waves. Nature of wave propagation. Induced
fields in the conduction ground due to surface waves. Propagation of waves through the sky.
Wave propagation through some natural obstacles. Propagation of waves at various frequencies.



116703

116704

116705

116706

116707

FFAsAuaBaiavdmsusdwantuliin 3(3-0-6)
(Nmerical Techniques for Electromagnetics)
IdeAunen ¢ lReANUIUYRUYDINIAIU

Prerequisite  :  Department Permission

MumuaNMIveInda Malwswilaynameuvesawmwivaniin s lwidianns  uaglilui
Avllersus F5mslaust TBmsvsuivilad F8msUssnanauuumy msUsvgndlddmiugunsallalasim
guUnsifiaTimesim gunsalvnae wazdy 4

Review of Maxwell’s equations. Finite element and finite difference analysis of electromagnetic
boundary value problems. Method of moment. Transmission line method. Parallel processing
method. Applications in microwave, milimeterwave, optic devices, etc.

VW WaZNITEBNRUUAILDINFA 3(3-0-6)
(Atenna Theory and Design)
ndeduien : TpganuiureuveinInIn

Prerequisite  :  Department Permission

N1510L08SVBIE1UDINA wa"’ﬂmmr;iﬂé"wuaaawmmﬂ #1881NALUULEUAIN @189 INIALUUNIG
afisdresasenAkuuduaIn aserndlalnauutieauinte aeeniALUUARLAsA1BeIN
LLUUiﬂ‘ﬁ’uﬁ}UﬂﬁﬂiJa AU9INIALUUUINLAT @1801N1ALUUTES E189INALUUESYIOULAZULUULAUS N1g
duaszvianuainie atiansinaigainie

Antenna parameters. Principle of antenna radiation. Linear wire antennas. Loop antennas.
Arrays of wire antenna. Broadband dipole antennas. Traveling wave antennas. Frequency
independent antennas. Horn antennas. Slot antennas. Reflector and lens antennas. Antenna
synthesis. Antenna measurement techniques.
ﬂ’]iE]E]ﬂLLUUﬁﬂﬁ]iﬂ’]igaﬁﬂi 3(3-0-6)
(Cmmunication Circuit Design)
ndeduten  : TpganuiureuvesnIin
Prerequisite  :  Department Permission

2smsdeansasivlnl nsesnuuuIasnIsaeas Toun qumaﬁiﬁé’ayzmmumuﬁw 29959818
f1ds 2993mIuANEMIIN1sYEBUUUSHUTR 2s9siadengy 1e9seeatalan 199sEUATIEEAINLE 2993
UBQAALAZANBAEN NTIATIEVHYYIUTUNIUNINE

Modern communication circuits. The circuit designs of low-noise and power amplifiers,
automatic gain control, digital phase-locked loops, oscillators, frequency synthesizers,

modulators and demodulators. Phase noise analysis.

miaaﬂLLUU’msaaaﬁTjaLamazﬁumaé’mapmmmﬁgq 3(3-0-6)
(High Frequency Amplifier and Oscillator Design)
ndsduien  : Tpeenuiureureiniain
Prerequisite  :  Department Permission
nuanetdyain wunmvesaisiasinadanisuundriggunsaliuuauiuazadiu wsdiwes
‘uawsm%ama%ﬁmmﬁqq Anuadeswazauliiafios  N1990NUULNATEDATALANLAZ 99TV
doyanalegldaunamesannsiives mseeuiludnnanifiveasosadaanuaz1993vensdyyi
Transmission line theory. Smith chart and matching techniques with lump elements and
stubs. Transistor parameters at high frequency. Stability and instability. Amplifier and oscillator

design using scattering parameters. Optimizations for amplifier and oscillator characteristics.

nMseBnLUUNIsHarsruUlulAsn 3(3-0-6)



116708

116709

116901

(Microwave Circuit and System Design)
Jndsduneu  : TagAUiuYeUTRINIAIT

Prerequisite  :  Department Permission

nuensfsstilalasion léun  BIT, MESFET, MOSFET, Gunn walalenlallasiadu o msuszendly
Twsesvenedayayios 295eeaTalan 1ITHONWN kA IRTHANF YA Hsanmsesniuussuulilasion N3
@@ﬂLLUUﬂWSL%@iJGiBI@JIﬂiL’JW

Theory of microwave semiconductors: BJT, MESFET, MOSFET, Gunn and other microwave
diodes. Applications in microwave ampilifier, oscillator, modulator and mixer circuits. Microwave

system design considerations. Microwave link design.

msdeasuauning 3(3-0-6)
(Broadband Communications)
Fndsdunew : TngaudiureuvesnIain
Prerequisite  : Department Permission

mﬁamﬁagaﬁaﬂﬁu A0NURENTTULALVANNISYINTUVBBAI BUNBLAUNIN LauA ISDN, B-ISDN waglunm
mameleunuvezddlasida (ATM) aumnluslareauuutures  ATM MIPUANNIAUATUAZNITIANS
aasteya idetemuanuuddasta/uardduiuiineauuuslasia (SONET/SDH) amimenssunis
WIEUULAUNINS XDSL, FTTH, HFC, Wi-MAX

Introduction to data communications. Architecture and principles of operation for broadband
networks : ISDN, B-ISDN and asynchronous transfer mode (ATM) protocols. ATM layered protocol
stack. Traffic management and congestion control. Synchronous optical network/Synchronous
digital hierarchy (SONET/SDH). Broadband access architecture. xDSL, FTTH, HFC, Wi-MAX.

Sesmanzmeimimnssiluindoas 3(3-0-6)

(Selected Topics in Communication Engineering)

Wwsuteu  : Tewenuiiureuvesnaiv

Prerequisite  : Department Permission
IntlavaseuaquiadomileglummmlamsinAmnsslnihdeas mumsdndonvesaou

The course will cover topics of interest selected by the instructor in the field of communication engineering.

enlinug Ewdundngasuuy 1.2) 3(3-0-6)
(Dissertation)

wdeunen  : TagANUTiNYaUYBINIATY

Prerequisite  :  Department Permission

‘VTWmﬁé’f&uﬁ&J’Jﬁ’uﬁ’rﬁaﬁa&ﬂuﬂ’;’maﬂﬁlwﬁmmi:uVL'V\I‘W'] a?ﬂmamﬁé’f&uﬁamiﬂizsqumﬁsmmi
LALNELNT L TENTIVINTTEAUUIUNR

Research on the topic of interest in electrical engineering. The results of the research must be
summarized for international conference and publication.



116902

116903

116904

Wenlinug Ewsundngasuuy 1.1) 3(3-0-6)
(Dissertation)
ndeduten  : TpganuiureuveinIiIn
Prerequisite  :  Department Permission

vhmAdeReiuideioglurnuaulamadmnssulidi - asunanisideifiontsuszaumisizins
WAL N T15ENTIVINTTLAVUIUNYIA

Research on the topic of interest in electrical engineering. The results of the research must be
summarized for international conference and publication.

Wenlinus (@ mundnansuuu 2.2) 48
(Dissertation)

wdaduney  : leeAuiureuYesnIAlYn

Prerequisite  :  Department Permission

° av o U v Y oA a av A a

i sidungiuiitenegluanuaulamdamnssulii - asunan1sideiionisuseguniaivnis
LLa%LNEJLL‘Wﬂu’ﬂiﬁ’ﬁ%‘?ﬂﬂ’ﬁizﬁj‘l.lu’m’]‘ma

Research on the topic of interest in electrical engineering. The results of the research must be

summarized for international conference and publication.

Wenlinug Ewsundngasuuy 2.1) 36
(Dissertation)

Jwdeunen  : TagANUTiNYeaUIBINIATY

Prerequisite  :  Department Permission

vhmAdeReiuideioglurnuaulamadmnssulidi - asunanisideifionsuszaumisizins
WAz LN T13ENTIVINTILAVUIUNYIA

Research on the topic of interest in electrical engineering. The results of the research must be
summarized for international conference and publication.



