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ANINIYIUIAY
FUVIAVRNIZLVUS 6 Wuawhn
Foudowivdiduamizuans 2 391 Mnuausivlaususivniisolld
1 UVUIVIAINTTUABURADS

E G dasein IuIUKUEAN (UsTe-UUR-Aneriienuiag)
010147301  ndnnsvestunewds 3(3-0-6)
(Principles of Algorithm)
010147306  A39U1BABUNIAADS 3(3-0-6)

(Computer Networking)
2. LUUIVIIAINTTUAUANDALULIR

WAV daseim Iuumideiin (Ussee-UfUa-Anwnienuied)
010147401  SEUUAIUANLTUAY 3(3-0-6)
(Linear Control System)
010147408  SEUUAIUANMIEABNTIADS 3(3-0-6)

(Computer-controlled System)
3. wALIIB AN ITUINAINAS
WAV dosneiun Iuundlein (Ussene-Ujia-Anedaenuies)
010147601  msiaTgdszuulinmasaeuines 3(3-0-6)
(Power System Analysis with Computer)
010147605  msdesfuszuuluiiidadugs 3(3-0-6)
(Advanced Power System Protection)
4.1 UIVIANTIUINTANUIAY

AV Hasein Iuumiaein (Ussene-Ujia-Aneddenuies)
010147701  wdnn1svenIsaeansaava 3(3-0-6)
(Principles of Digital Communication)
010147708  aunuwiwmdnlnihuaynisnszaendu 3(3-0-6)
(Electromagnetic Field and Wave Propagation)
NYIANUS
SWEIY Fosre3w FIUIUNUIAA
010147901  Ane dwud (uv 1.1) a8
(Dissertation)
010147902  Anefinus (Wuu 1.2) 72
(Dissertation)
010147903 Anelwus (Wuu 2.1) 36
(Dissertation)
010147904  Anefinus (Wuu 2.2) 48
(Dissertation)

Fyduawn (Liduniseialunisdidanisne) @EwmsuindnefidonSeunuy 2.2) 1 wiaefn
seduazuuy S aauru/Aduiinels
sedumzuu U gouldinu/ldifuinels
eV GRLY Yosre3v1 uumiaeiin (Ussee-UjUa-Anwnienuied)
010147905  duuudInssuludi 1(0-2-1)

(Electrical Engineering Seminar)
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A nFonanizuus (@msuinfneidaniseuluu 2.2) 6 wUeNA
JwnFenamIEIILe 4 LU UsEnaumiy WINIIAINTINABNTIWEY WILIITIAINTTUAIUAN
SRR wanRInNTsulniiAas wazkruRvimnssunsanway IHNANwIEeNS LAY NABNRINIZLIL 2 97
MNLIUDIT AwILR s lull
1. BYUIVIIAINTTUADUNINDS

E G dasein IuIUKUIEAN (UsTe-UUR-Aneriienuiag)

010147310  szUUADNRILADTHIM 3(3-0-6)
(Embedded Computer System)

010147316  AMINTINBONAWIS 3(3-0-6)
(Software Engineering)

010147318  fugwFraumerans 3(3-0-6)
(Fundamentals of Bio-informatics)

010147319  3evnsuuuliasuasindoui 3(3-0-6)
(Mobile and Wireless Networking)

010147321 NISAUINUUUYNNUYNKIAS 3(3-0-6)

(Pervasive Computing)
2. wruaInIANssuAUANSALUIA

WY dasein IuIUNUIEAN (UTT8-UUR-Anerdienuiag)

010147402  29asUasiunsaingias 3(3-0-6)
(Power Switching Converters)

010147404  dyarausuniumausiwaniviuazisnisaavieu 3(3-0-6)
(EMI and Noise Reduction Techniques)

010147406  MsAeNRTHUaUAGILAENIAIUAY 3(3-0-6)
(Power Converter Modeling and Control)

010147409  STUUAIUANTMNETIEN 3(3-0-6)
(Optimal Control System)

010147417  BesAmamismefuszuunmunuardiannsetndias 3(3-0-6)

(Selected Topic in Control System and Power Electronics)
3. wuuaIraInssulniiigs

WY dasein Iuumiaeiin (Ussene-Ujua-Anwnienuied)

010147602  wainvasszuulninnas desnn uwaznisaiuay 3(3-0-6)
(Power System Dynamics, Stability and Control)

010147604  nueusmsinitlussuulniiamgs 3(3-0-6)
(Electrical Transient in Power System)

010147606  aadedieldlussuulniliias 3(3-0-6)
(Power System Reliability)

010147607  szuusaluiidluaandluiheoy 3(3-0-6)
(Substation Automation)

010147608  n1sUszenAldssuupaNiiunasiuuiiamlussuulnfinige 3(3-0-6)

(Embedded Computer System Application in Power System)
4. wIuIVIANTTUINIANUIAL
WY dasein IuIUKUIEAN (UsTe-UUR-Aneriienuiag)
010147319  Sevneuuuliasuasindouii 3(3-0-6)
(Mobile and Wireless Networking)



010147703  n1sdeans@IouLa 3(3-0-6)

(Optical Communication)

010147705  ngufansaumekasnIssia 3(3-0-6)
(Information Theory and Coding)
010147710  MHULALNITEONLULAILDINIA 3(3-0-6)
(Antenna Theory and Design)
010147714  msdeansuauning 3(3-0-6)
(Broadband Communication)
Jyndeninll (FwduiindnefidonFeunuy 2.1 waz wuu 2.2) 6 wuein

WiinfnwdenSeulunguizndeninly devivineiinus mnseinswielull lnedensiedile o Alad
aglundnans
Y Y

AV Hasein Iuunmiaein (Ussene-Ujua-Aneddenuies)

010147301  wdnnsvesTunewds 3(3-0-6)
(Principles of Algorithm)

010147302 am{]maﬂiimamﬁamai‘%uga 3(3-0-6)
(Advanced Computer Architecture)

010147303  MTIATITRAUTIOULVDITLUUADNRUAADS 3(3-0-6)
(Computer System Performance Analysis)

010147304  seuuU{URNT 3(3-0-6)
(Operating System)

010147305  szUUNSTIANIEIUTOYE 3(3-0-6)
(Database Management System)

010147306  LA39ULADURINDT 3(3-0-6)
(Computer Networking)

010147307  ANUUABANIYDITEUUABLNILADSUALLATOUNEADNRIADS 3(3-0-6)
(Computer System and Network Security)

010147308  NISNUNIUABAIURANTDIVDITZUUABNNILADS 3(3-0-6)
(Fault-tolerance of Computer System)

010147309  MIsMAABULarNSEaNLULTNAaeuldvesszULATTa 3(3-0-6)
(Digital System Testing and Testable Design)

010147310  SEUUABUNLABSHIA 3(3-0-6)
(Embedded Computer System)

010147311  SEUUABNAILADILUULIANAN 3(3-0-6)
(Real-time Computer System)

010147312  S8UUANTAUNA 3(3-0-6)
(Information System)

010147313 NSAMUIULUUALTIOULES 3(3-0-6)
(High Performance Computing)

010147314 s geNALISWUUESA 3(3-0-6)
(Embedded Software Development)

010147315  misfisfisléveswonsiuag 3(3-0-6)
(Software Dependability)

010147316  AMINTTULONAUIT 3(3-0-6)

(Software Engineering)



010147317

010147318

010147319

010147320

010147321

010147322

010147401

010147402

010147403

010147404

010147405

010147406

010147407

010147408

010147409

010147410

010147411

010147412

010147413

010147414

010147415

v

NUFIUNTTNEBITEUUABUTNIAADS 3(3-0-6)
(Fundamentals of Computer System Modeling)

fuguihaunamans 3(3-0-6)
(Fundamentals of Bio-informatics)

wSotnauvuliaouazindoud 3(3-0-6)
(Mobile and Wireless Networking)

msfeansdeusvay 3(3-0-6)
(Multimedia Communication)

MSATLIURUUYINUY U 3(3-0-6)
(Pervasive Computing)

Fosdmanznsduimnssuneufianes 3(3-0-6)
(Selected Topic in Computer Engineering)

FEUUAIUANLTUAY 3(3-0-6)
(Linear Control System)

199suUaIuN1TEARGAAY 3(3-0-6)
(Power Switching Converters)

nsUsuanznszuaszuulnimauuLe AR 3(3-0-6)
(Active Power Line-current Conditioning)

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

nsuUasduiasuuLslowuun 3(3-0-6)
(Resonant Power Conversion)

N39188939THUARUARAENTATUAY 3(3-0-6)
(Power Converter Modeling and Control)

WATANTMAMN YL YBITEUY 3(3-0-6)
(System Identification Techniques)

FEUUMIUANMIUABLT LIS 3(3-0-6)
(Computer-controlled System)

izwmuqmﬁmmsﬁqﬂ 3(3-0-6)
(Optimal Control System)

srUUAIUANTIAUSUAILeY 3(3-0-6)
(Adaptive Control System)

N50NIUUTTUUAIUANVANEFAILUT 3(3-0-6)
(Multivariable Control System Design)

N1388NLUUTEUUMIUANTUAAINU 3(3-0-6)
(Robust Control System Design)

srUUmMUANIINE gaLuvalaaain 3(3-0-6)
(Stochastic Optimal Control System)

sruumuAuliigLd 3(3-0-6)
(Nonlinear Control System)

sruuaINlngn 3(3-0-6)

(Electric Traction System)



010147416

010147417

010147501

010147502

010147503

010147601

010147602

010147603

010147604

010147605

010147606

010147607

010147608

010147609

010147701

010147702

010147703

010147704

010147705

010147706

010147707

NHNIUNALNY

(Renewable Energy)
Sesfmanznsinuszuumuuardidnnsednding
(Selected Topic in Control System and Power Electronics)
w3osnalriiimileani

(Induction Machines)

in3osnalninddlasia

(Synchronous Machines)

Frduindeuselndii

(Electric Drives)
mMyleTgiszuulnimamspeuines

(Power System Analysis with Computer)
wadnvasszuuliinmds wiesnm wagnisaiuay
(Power System Dynamics, Stability and Control)
MsHARLAEMIALLATRIIMANIATYgAan
(Economic Generation and Operations)
nudsuanslnitlussuulninmas

(Electrical Transient in Power System)
nsflestussuulnihidsdugs

(Advanced Power System Protection)
andetieldluszuulniiias

(Power System Reliability)
syuusaludaluandlniegos

(Substation Automation)
nsUszgnAldssuunauiamesuuuidalussuulndinmgs
(Embedded Computer System Application in Power System)
Fosdmameneduliihiidaziedasnaliin
(Selected Topic in Power System and Machines)
wdnnsvenIsiealsnaa

(Principles of Digital Communication)
mMsfeansniiioy

(Satellite Communication)

nsdeansiiowa

(Optical Communication)
miﬁamﬁﬁauqﬂﬂauazﬁma

(Wireless and Personal Communication)

VU ansaumekaznIsTVE

(Information Theory and Coding)
miﬁlamﬁaaﬂaLLazﬂauﬁamai‘

(Data and Computer Communication)

N B w0IADY

(Queueing Theory)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



010147708  aunuusndnlwiuaznisnszanendu 3(3-0-6)

(Electromagnetic Field and Wave Propagation)

010147709  ABn1sAmuwinndeiavdmsuusiuanluii 3(3-0-6)
(Numerical Techniques for Electromagnetics)

010147710 MUY uALNITEBNLUVAILDINTA 3(3-0-6)
(Antenna Theory and Design)

010147711  AI59BNUULININITADANS 3(3-0-6)
(Communication Circuit Design)

010147712 m*iaaﬂLLUUN%@%%LamLazﬁJmsﬁﬁyigﬂmﬂ’gmﬁga 3(3-0-6)
(High Frequency Amplifier and Oscillator Design)

010147713  nsesnLuvsaswazsyuululasiv 3(3-0-6)
(Microwave Circuit and System Design)

010147714  misdeanswaun’i 3(3-0-6)
(Broadband Communication)

010147715  Besdmamiemuinidmnssulnsauuiay 3(3-0-6)

(Selected Topic in Communication Engineering)

Jyndenneadineans (@wsutindnenfidenSeunuu 2.1 uaz wuu 2.2) 6 wulwhn
TinAnwidenseulividenmendamans 2 31 mnseivselli
AV dosne3un Iuunmdlein (Ussene-Ujia-Anedqenuies)
010147201 maﬁmmam%%uqaﬁ’m%’ﬁmm 3(3-0-6)
(Advanced Mathematics for Engineers)
010147202  MFIATIRRTNAVUTZENA 3(3-0-6)
(Applied Numerical Analysis)
010147203 mﬂﬁﬂmimﬂ'wﬁmmzﬁqm 3(3-0-6)
(Optimization Techniques)
010147204  SEUUDIATYL 3(3-0-6)
(Intelligent System)
010147205 miﬂismaé’zyfy’lma?]ﬁa%uqq 3(3-0-6)
(Advanced Digital Signal Processing)
010147206  dyaaiduuaznszUIUNTAlARAIERN 3(3-0-6)
(Random Signal and Stochastic Process)
WAUAISANY
WUU 1.1

amedeinentinus binumensanwmay 15 ymiena weldnamidneinusnamesitosnin 6 mansanwuni

I 1 anamsAnend 1
SHEIY Fosre3m FIUIUNUINA
010147901  Ane1iwus (wuu 1.1) 9
(Dissertation)
39U 9 WA



SHEIY
010147901

SHEIY
010147901

SHEIYN
010147901

SHEYN
010147901

SUEIY
010147901

wuu 1.2

Ineinus (wuu 1.1)

(Dissertation)

AnerTdnus (wuu 1.1)

(Dissertation)

Ingfdnus (wuu 1.1)

(Dissertation)

Igfnus (wuu 1.1)

(Dissertation)

Ineinus (wuu 1.1)

(Dissertation)

U9 1 aansfnen 2
Ja51873%1

591 9 wuUlwnA

UM 2 aansfneN 1
J251873%1

S99 wUlenn

U9 2 aanasened 2
Y2583

S99 wULwAA

U9 3 aansAne® 1
Ia5187391

S91 9 wuUenA

U9 3 aansAnen 2
Ja51873%1

591 9 wulwnA

FUIUUUILAAN
9

FUIUNUILARN
9

MUIUNULLAN
9
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9
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9
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AU
010147902

SHEIYN
010147902

SHEYN
010147902

Ane1Tnus (Wuu 1.2)

(Dissertation)

IS (Wuu 1.2)

(Dissertation)

INgTINUS (Wuu 1.2)

(Dissertation)

U9 1 aansfned 1
J251873%1

S99 wUlenn

U9 1 aanasdned 2
Y2583

9 9 wULWAA

U9 2 aansAne® 1
Io5197391

S91 9 wuUlenA

FUIUNUILARN
9

MUIUNULAN
9

IUIUNULYNA
9



AU
010147902

SHEYN
010147902

SWEIY
010147902

SHEIY
010147902

SHEIYN
010147902

Wuu 2.1

SWEY
010147xxx

010147xxx

0101472xx

SHAY
0101472xx

010147903

INgInus (WU 1.2)

(Dissertation)

IS (Wuu 1.2)

(Dissertation)

INeanus (wuu 1.2)

(Dissertation)

e Tnus (Wuu 1.2)

(Dissertation)

INgInus (Wuu 1.2)

(Dissertation)

Fyudaniild

(General Elective Course)

v ndeniild

(General Elective Course)

AV ndennanfnFans

U9 2 aanrsfned 2
Y2583

S 9 wUlwAA

U9 3 nansAne® 1
Ia5183U1

S91 9 wuUlenA

U9 3 aansenen 2
Ja51873%1

91 9 wuUlenA

UM 4 aan1sfneN 1
Jo51873%1

S99 wUlenn

U9 4 aanrsAned 2
Y2583

S 9 wULwnA

U9 1 aansfnen 1
Ja51873%1

(Mathematical Elective Course)

Fvndennanfineans

591 9 wuUlwnA

U9 1 aansfnen 2
Ja51873%1

(Mathematical Elective Course)

IS (Wuu 2.1)

(Dissertation)

91 9 wuUlwhn

MUIUNULAN
9

IUIUNULYNA
9

FUIUUUILAAN
9

FUIUNUILARN
9

MUIUNUYAN
9

FUIUUUILAAN
3(3-0-6)

3(3-0-6)

3(3-0-6)

FUIUNUILARN
3(3-0-6)



SHEIY
010147903

SHEIY
010147903

SHEIYN
010147903

SHEYN
010147903

wuu 2.2

SHEIYI

010147xxx

010147xxx

0101472xx

SHEY
010147xxx

010147xxx

0101472xx

Ineinus (wuu 2.1)

(Dissertation)

AneTnus (wuu 2.1)

(Dissertation)

Ingdnus (wuu 2.1)

(Dissertation)

IeTInuS (Wuu 2.1)

(Dissertation)

Ay naeniild

(General Elective Course)

v deniild

(General Elective Course)

Fvndennanfineans

U9 2 aansAneN 1
Ja51873%1

591 9 wuUlwnA

U9 2 aansfnen 2
Jo51873%1

S99 wUlenn

U9 3 nansAne® 1
Y2583

9 9 wULwAA

U9 2 ananasAne® 2
Ia5183U1

591 3 wulenn

U9 1 aansfned 1
J251873%1

(Mathematical Elective Course)

APUFONAWIZUVUS

S99 wUlenn

U9 1 aanrsAned 2
Y2583

(Branch Specific Compulsory Course)

P NFDNANIZLIU

(Branch Specific Compulsory Course)

A FoNN19ANAAIENS

(Mathematical Elective Course)

9 9 wULwAA

FUIUUUILAAN
9

FUIUNUILARN
9

MUIUNUYAN
9

IUIUNULYNA
3

FUIUNUILARN
3(3-0-6)

3(3-0-6)

3(3-0-6)
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3(3-0-6)

3(3-0-6)



SWEY
010147xxx

010147xxx

010147904

010147905

SHEYN
010147904

SUEIY
010147904

SHEIY
010147904

SHEYI
010147904

AU
010147904

Fyudaniild

(General Elective Course)

v ndeniild

(General Elective Course)

ININUS (WU 2.2)

(Dissertation)

Funumaimnssulnia

U9 2 aansAneN 1
Ja51873%1

(Electrical Engineering Seminar)

INYTNUS (WU 2.2)

(Dissertation)

ININUS (WU 2.2)

(Dissertation)

Ane1Tnus (wuu 2.2)

(Dissertation)

NS (WU 2.2)

(Dissertation)

INYTNUS (WU 2.2)

(Dissertation)

S99 wULwAA

U9 2 ananasAne® 2
Io518391

591 9 wuUlwhA

U9 3 aansneN 1
Ja51873%1

591 9 wuUlwnA

U9 3 aansAnen 2
I251873%1

S99 wUlenn

U9 4 aansAne® 1
Y2583

9 9 wULwAA

U9 4 aansAne® 2
Io5183U1

591 9 wuUlwnn

FUIUUUILAAN
3(3-0-6)

3(3-0-6)

1(0-2-1)

IUIUNULYNA
9

FUIUUUILAAN
9

FUIUNUILARN
9

MUIUNULAN
9

IUIUNULYNA
9



A5 UNYS183Y

010147201

010147202

010147203

010147204

Adiamansdugsdmiviamng 3(3-0-6)
(Advanced Mathematics for Engineers)
wdedunen ¢ il
Prerequisite  : None

Hypdlagady AlamzuaenTIATeiring Usgiinnwesiasiidiliunmslady fduvesdiuys
Fadou dmndng warnsussand

Linear algebra, eigenvalue and matrix analysis, vector spaces and linear operators, functions

of complex variable, residue and applications.

MTIATIMTIT AU TEYNA 3(3-0-6)
(Applied Numerical Analysis)
Idsauneu  : ldd
Prerequisite  : None

ANFASIAUUULALNITINABT TDNITIRAAVLaLTENALISIAEAFEnS T0N 1539 avluivAtlage
W aunsihidadu mevnaAmngiign mavssanualurae mameyiuduazmduiinidsiaey
MIMAMDULTIFAAVVBIAUN TTIBUNUS LavduarnIdnaes

Modeling and simulation, numerical methods and mathematical software, numerical linear
algebra, nonlinear equations, optimization, interpolation, numerical differentiation and

integration, numerical solutions of differential equations, random numbers and simulation.

Lwﬂﬁﬂmﬁmmﬁmmzﬁqm 3(3-0-6)
(Optimization Techniques)
Fdsduneu ;- Ll
Prerequisite  : None

mi‘mﬁhmmzﬁqmmﬁqﬁ%’uwmaﬁaLLUi fAmaINg Il Muuanadady n1sinseiauls
savuamslildadu dvuanmawath duseudBiBeiugnssy n1sdaesniseunien wadiansdiuam
1B Tl

Optimization of multivariable functions, Lagrange multiplier, linear programming, sensitivity
analysis, nonlinear programming, dynamic programming, genetic algorithm, simulated annealing,

evolutionary computation techniques.

JTUUDIRILL 3(3-0-6)
(Intelligent System)

Jdsduneu ¢ Ll

Prerequisite  : None

wuudaesesiseu aondnenssuvesisau nszuiun1sseud dafawesmesidunseu 1eeu
Rsandaileidu Teamilaleiu duneulfidaiugnssuegisie Mdudunsdaiugnsss N1l
wnggauuuaeInUszas wnileduazsruuited wuudiaesilefuuuni uwudaosiledmand-gily

Models of a Neuron, network architecture, learning process, multilayer perceptron, radial-basis
function network, Kohonen network, simple genetic algorithm, genetic operators, multi-objective

optimization, fuzzy sets and system, Mamdani fuzzy model, Takagi-Sugeno fuzzy model.



010147205

010147206

010147301

msUsaadyauRIviaduga 3(3-0-6)
(Advanced Digital Signal Processing)
deduneu ;- Ll

Prerequisite : None

a

fyaaunarszuvlineiilos TunsudsNIUszANSAMEIMIUNITORNLUUINITN IR Y IULUU IR
way FIR MsUszanaalaniy nsuszanadygamdvialuuagdnsigy nvan nsussanadayaiu
AAviaLUUNABLR NMsUTEIaRYYIMAITELUUUSTUM 1nTeTsUsra Lol N1990NLUUTEUUUIENNE

3
dyeumana

Discrete-time signals and system, efficient algorithm for IIR and FIR filter design, spectral
estimations, multirate digital-signal processing, wavelets, multi-dimensional digital signal

processing, adaptive digital signal processing, neural networks, DSP system design.

FryayauduuaznIzuIuNsalaRERN 3(3-0-6)
(Random Signal and Stochastic Process)

Jdsdvneu - lud

Prerequisite  : None

anuhasdularfulsdy adamansvasdaya gy feiduanduiusiies faiduanduiusdy
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HedunnuvusiureLt@Una sy nanevaueweIsEuLTAduiodunmdy finsedlitiiues dinses
mavuriialdsediosuaznisldnu finsesmaneilaneiio

Probability and random variables, mathematics of random signals, auto-correlation function,
cross-correlation function, power spectrum density function, responses of linear system to random

inputs, Wiener filter, discrete Kalman filter and its applications, continuous Kalman filter.

wdnMsvesuREUAS 3(3-0-6)
(Principles of Algorithm)
wdsdunew - hifl
Prerequisite  : None

ydnmadewiuresmainneitazmssonuuuiuneuds Tasasedoya e auwnn womos v3 Dy
fu voefingl mastuguuy medansdneuarnsfumdeya anududeusarnsinmusesvesiunou
3

Fundamentals of algorithm analysis and design, data structures, lists, stacks, queues, trees, graph
theory, pattern matching, data sorting and searching techniques, algorithm complexity and
tractability.



010147302

010147303

010147304

ami‘]maﬂiimamﬁama%ﬁuqa 3(3-0-6)
(Advanced Computer Architecture)
dsAuneu  : Ll
Prerequisite : None

NANNFTIUTUIUVDINITORNLUUABUNAADS ANYALNNNIEATNVDIADUNULADTLUUIUIY RENNTT
YOIAUTTAUTUUUVETY EUTUTeIMI8A1081 nireAusuu e ukazLUULAY N1540
NwAMNIMLNLAENUIIAINT150 danlnenssuvesdiUszuiana fuszuanatuulnlal n1svin
yunlusedudds dafmsadis nslvavesdoya andmenssuuuuleuda aandnenssuvesszuumioe
Ussananavaness n1sienloswemitennuswuuuat nsileudomdetisuuuaswarling ns
\Boussluszuumsanudmenuazmennudism msmidunvesdeya

Quantitative principless of computer design, physical characteristics of parallel computers,
principless of scalable performance, memory hierarchy, cache and virtual memory, shared and
distributed memory organizations, processor architecture, pipeline processors, instruction level
parallelism, multi-threading, data-flow, hybrid architecture, multi-processor system architecture,
cache coherency, direct and indirect interconnection networks, interconnection in shared and

distributed memory system, message routing.

ATIATITVFUTTOULVBITLUUABLNIADS 3(3-0-6)
(Computer System Performance Analysis)

Indeduney  : 1dd

Prerequisite  : None
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Wugnnes Malnssiawdsuazimeiafiisites msuszuanawuualaaiafin nnanlgveusnem
wazmvvsiiin nslesisissuuges 9 wieUsyulana wiieAuswarfanfildsu-waniua n1s
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gordurfduedosdelunmsinseiaussousvesssuuneufinmes

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 subsystem, processor, memory
and I/O disks, performance analysis of multi-processor architectures, simulation techniques

and use of software tools for performance analysis.

SrUUUURNIS 3(3-0-6)
(Operating System)

Jdeduneu - lud

Prerequisite  : None

ﬁugmswuﬂﬁﬁams N1383579N15AIUAN LATENLANTUIUNIT NI1TINGIFUNITINIUYDIYUIUNIS
AM5UTEAIUNTYINNUIEWINIVUIUATT NNTABNANEY ANSIANTTIUUNUIBANT NUEAUT LAY
FEUUBUNALALLD AN LLazisUULﬁm’fayja N3AIUANUALNNTATIITUANUUADASY

Introduction to OS, process, creation, control and termination, scheduling of process, process
synchronization, deadlock, memory management, virtual memory, I/O and storage system,

security and protection.



010147305

010147306

010147307

TLUUNIINNTFIUTRLA 3(3-0-6)
(Database Management System)
wdsdunew ;- Ll
Prerequisite : None

sruunsdnnisgudeya auuansslugiuuuvestassairsteyadloludssananalugudeya
Arwdaiug §1dutu uarlasetne vdnmasnnuduiusuariasmisssuugudeya malanisthssuy
gudeyaitenslénu madnssuuuilidens nssuaumsmdayaiifosmamseunumsiiatunieuriy
nMsnteya warnsnavdaniusiAy anudenndeazANaY ol Laryutedlunsldau

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 system, implementation techniques for database system, file
organization, query processing, concurrency control, rollback and recovery, integrity, consistency

and view implementation.

LA301LADUNINDT 3(3-0-6)
(Computer Networking)
dedunew ¢ lad
Prerequisite : None

w3etsuuuaindiiugy indetreuuulenesiad in3etds TCP/P andnenssunuuaindunniin
nsdsiuuaznismuaNnsdsiuteyaretieiifinisiansqanimuins w3edrsuuudeasieya
naeanazliane

Basics of switched communication networks, overlay networks, TCP/IP networking, packet
switch architecture, flow and congestion control, quality-of-service networks, multi-access and

wireless networks.

AMUUADAAEUDITTUUABNNINDIUALLATOUIUADNNIADS 3(3-0-6)
(Computer System and Network Security)
dedunew ¢ lad
Prerequisite  : None

ANUUARAAEURITEUUARUT AN DT AL TEUULAST DU mm%’wﬁaﬁugﬂu MIAVUANSNNITVBIAIY
Uaansdy  guuuuresamUaeadeluvate 9 sedu  nssuaunsmslanduaznistesiurnugnaeduiiy
nvnekazsesessn msthldlFou  nskaeaeng q nsnedeusruuALUaeafBTesESANITuaY
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Taumguuuulyad SPAM, PHISHING DDOS

Computer and network security, basic cryptography, security policies, multi-level security
models, attack and protection mechanisms, legal and ethical issues, implementation,
configuration, testing of security software and hardware, network monitoring, intrusion detection
system, intrusion prevention system, firewall system, attack mitigation for SPAM, PHISHING and
DDOS.



010147308

010147309

010147310

010147311

ASNUNTUADANURANTDIVDITEUUABNNUADS 3(3-0-6)
(Fault-tolerance of Computer System)
Jderunen  : il
Prerequisite : None

AN3A3IIULUUTIADIVBIAURANT BT MATIANTSEIEN58T NTESIUUUS1ADIvasrNaNIsalunTs
Tiusnsuaganulingdald msaamanuiianaiaiazlannisunladaianain N15INa8ANURAANT D
ANSNURDAILAANTBIVBITENALITUALATEIANY

Fault modeling, redundancy techniques, availability and reliability modeling, error detecting

and correcting codes, fault diagnosis, software fault tolerance and case studies.

MIvedpULarNIseanwUUTinadeulduessTuURTa 3(3-0-6)
(Digital System Testing and Testable Design)
Idsauneu  : ldd
Prerequisite  : None
YORANAINAIY LLasgﬂLLuumaﬁﬁﬁaﬁmwmm qﬂﬂiaﬂumimwﬂau NINNUANITNAFDUAINTUINAT
LUUISEIR1AULAE19TNEN N15T1a0sdaRianatn nulsaudazn1vegeululasinswawes n1s
PONWUUFNIUANENNTALUNMIVIAFRU INATIANITRTIVABUAILH D LLa:miLLﬁmﬁwLmﬁaﬁmﬁﬁmwmm
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.

FTUUADUNADTEIF7 3(3-0-6)
(Embedded Computer System)
Fdsdunew ¢ lad
Prerequisite  : None

nseenuuy msthluldnu wazmImadeuvesszuuneufiumesilesh maindundousu N13AIUAY
LA gunsalseldenansnuuaseeng uaznismuALteRanain

Design, implementation and testing of embedded computer system, concurrency, real-time

control, hardware/software interfaces and error handling.

FTUUABUNLADTUUULIANDZY 3(3-0-6)
(Real-time Computer System)
Jdsduneu - lud
Prerequisite  : None

wugihdsnmIsenuuusarmiengiiielilulusunsuussgnduuunaats mssduayueseniaug
wargonlduad odundnuseiuthanandelidefinnatnuarliififefianatn n1sdnnimineins s
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Na193LarNIsAnwIaL9azIdYn

Introduction to the unique issues in the design and analysis of computer system 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.



010147312

010147313

010147314

FEUURTAULNA 3(3-0-6)
(Information System)
Jdsduneu - lud
Prerequisite  : None

miﬁﬂwﬁzuumiaumﬂﬁﬁﬂﬂi‘fﬂumumaﬁmqiﬁﬁ] UTELNNUDITEUUATAUNAN NS NBULVDY
wihiinsiauuaglassaiis mdvddidnnselind uagssnedidnnseind szuunsUszananaginssy
M33n1slgunu ARstayalaraaIntoya seUUIANITesRAINS NsAumasAANiiudeua seuy
U1IN5095378 sruvatiuayunisindula

Study on information system used in business enterprises, classes of information system 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 system, discovering knowledge in data, business intelligence, decision support system.

MSAMINUUUENTTOUSES 3(3-0-6)
(High Performance Computing)
dedunew ¢ Tl
Prerequisite : None
LWﬂﬁﬂmiLsﬁ&JuIUiLLﬂiuLﬁamﬁﬁﬂmmwuamiauzgd nM3Aanggu MIINATIVILIBAINTT ORTR
Amshauliafigavesaoslmass mslusunsuuuuiaimsn nistusuasuLUUIULdmMSUMSA YIS
WUUMIEANNITIN a01URENTINTDIMBUNIADTUUUVUIU ABNTIABSATAMDTLUUANTIOULES N3
Feulusunsuwuvauilagldiduiile funeuituvuruiu ninneufiaie Aafaursdmiuninaouiians
A5UINIINIA ﬂ’liﬁgjﬁ]‘lj?i‘l/l%( nseugan1siinldszuunia mssnwanuasadedayalunisAiuim
WUUANTIAUZEY NITUSUISUAZIAATIVSNGINT N1IATIRE0UNITINNUVBINITINUTEUUNTA FITe
MsRsamUAsEgAans msldanuausalunisauinyssdnsnngannssuuiesyies
Programming techniques for high performance computing, loop unrolling, memory allocation, compiler
optimization, multi-threading programming, shared memory programming, parallel machine architectures,
high performance computer clusters, message passing programming paradigm using MPI, basic parallel
algorithm, matrix  multiplication, embarrassingly parallel algorithm, grid computing, middleware for erid
computing, grid services, authentication, authorization, confidentiality in high performance computing,
resource allocations and management, resource monitoring in large scale, economy consideration in grid

computing, harvesting computing power from peer-to-peer computing.

MINAIULONALITLUUE A7 3(3-0-6)
(Embedded Software Development)
Jdsduneu ¢ Lidl
Prerequisite  : None

waluladduszuvanenailed aodnenssuvesszuvansnailedy ssduseneuiiduaninuwasuas
gonfLIsrsTzuLaNasnalsilussivandnenssuy nslusunsun e ddmsureniulsiled ssuu
wa191u srUuUiAnisnataie sudeuituaziniesdielunsiauneenduasildn niseaniuuiau
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Hashilianuwuunanads medansimwigendutsiidddnsldndsn

Embedded system technology, embedded system architecture, hardware and software
components of embedded system at architecture level, embedded C programming, multi-tasking,
real-time operating system (RTOS), methodologies and tools for embedded software development,
hardware and software co-design, embedded software testing, design patterns for real-time

embedded system, development techniques for power-aware embedded software.
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010147316

010147317

msfisfslivosmeniuag 3(3-0-6)
(Software Dependability)
Jdsduneu - lud
Prerequisite  : None

aaandATdemnsisislalussuvaeniug anulindald anuamnsalunisluingld A
ffuns anuUaeady ANNEINSAtUNITEETER ANAINNTAlUNSARaSIEILA wuusaeInsafisld
madonvesmsisiidldveseniuifuaznnganng BnisuaziniesdlodmiunsUssidiuauazUiuss
nsfiefisld nsveaeureNiuIsuasmaiansudenILAANTos

Properties dependability in software system, reliability, availability, security, safety,
survivability, maintainability, dependability models, software dependability alternatives and
tradeoffs, methods and tools for evaluating and improving dependability, software testing and

fault-tolerance techniques.

AmnsIugeNALS 3(3-0-6)
(Software Engineering)
Jdsdunew - lud
Prerequisite  : None

WNARYBNAINTIUTENAWS NTEUIUMTIUMIHRINTONALIS NMSHAILTENALISHUULSY 2993090
YO9TONALIT NITUIUNITTIUTINAIINADINITUALIAINTIUAINGDIN1T danUnenssugeniuds n13
panuUUTeNALSTeTng tndeailelumstawenduad wumnsnisdeulusunsunaznisaiuay
nuglaInITdaUTeNALIS nsirendAwIsnaULIlY ATUTINIEIUUTTNOUTDIWRNALIS N1TNAGDU
wazU1 393N wgaNALIT N15USUUTINTEUIUNIS UM SARIZaNALIT  N1SUTMstATINTg

Software engineering concept, software processes, agile and rapid software development,
software development life cycle, requirement process and requirement engineering, software
architecture, 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.

ﬁugmmﬁwamiswﬂauﬁama% 3(3-0-6)
(Fundamentals of Computer System Modeling)
Jdsduneu - lud
Prerequisite  : None

Lﬂ%aaﬁaﬁugﬂu LLas‘Uizqﬂmri‘ﬁmul,ﬁamﬁﬂam LA AATITRTEUUABUNNDS ﬁugmtﬁmﬁmmﬂ‘uaﬂ
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pradunafonrluszuunsyats shildunsaen nauiunaesiiugiu vnmsvesuuusaesdmiuunaoy
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Basic tools and applications for modeling and analysis of computer system, fundamentals of
network flow graphs, eraph models of computation, stochastic models of computer system
performance, network delay analysis and capacity planning, reachability analysis for deadlock
detection in distributed system, Markov chains, elementary queuing theory, concepts of

queuing network models and associated analysis.
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AugTraumamans 3(3-0-6)
(Fundamentals of Bio-informatics)
dsAuneu  : Lidl
Prerequisite : None

%umau%%ém%’m‘]ﬁgmL%aﬁﬂmmiu%ﬁwmszﬁﬂmaqa Fupeuisdmiudam  msasuNuiity
MIUSuLUIAAULUUARARLUUTIANEAAY Stunineiiugaans Ila-audnd waenisiasevideyans
UAPNODNUBIBIY

Algorithm for computational problems in molecular biology, algorithm for problems, gene
mapping, pairwise and multiple sequence alignment, genetic epidemiology, phylogenetics and

gene-expression data analysis.

wSetnsuuulFasuazindoud 3(3-0-6)
(Mobile and Wireless Networking)
Jdsdvneu ¢ lud
Prerequisite : None

mseenuuuuagldaulusinnoa wonndiaduluszuu indeteuuuliasuasindeousl waanisld
Fesdynyn Sunsdeanslussuuinieteldans Wnnesa nsuavedn wazuonmandu Jaymluszuu
w3etneliany dedrinuesgunial uazmsiadeuiives node

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

various device constraints, limited battery power, and node mobility.

nsdeansdeusvay 3(3-0-6)
(Multimedia Communication)
Jdsduneu - lud
Prerequisite  : None
yievesdgan U Adlsuazdygrandes  nsmeulnduaznisitnsia nstusn nsdsinu
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waznIslunadyyIa msaswLLazmﬁumwﬁé’mmmﬁaﬂszam M3 JPEG, MPEG-xx, H.26x Loy
DVD

Signal types, images, video and audio, quantization and coding, compression, transmission and
signal modeling, composition and synthesis of multimedia signals, standards of JPEG, MPEG-xx, H.26x
and DVD.

NSAMUIULUUYINAUYINIIA 3(3-0-6)
(Pervasive Computing)
JdeAuneu ;o Lidl
Prerequisite  : None

VANNITAMUIULUUNNAUNNLAL TdeTiFree Weiser 2aAUTENOUYDINITATUIULUUYNUINLK
U525 1nuazn15UTEndana U sEuvaneInailed sUUMIAILULe in3eU1sdugestians
GERLREEANIGED mﬁﬁamiaﬁwdwmauﬁamaimswwé

Concepts of pervasive computing, Weiser’s vision, components of pervasive computing,
energy saving and efficiency, embedded system, location-based system, wireless sensor

networks, personal area network, human computer interface.
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Sosdnanennesuimnssuneuiunes 3(3-0-6)
(Selected Topic in Computer Engineering)
JdeRunen  : il
Prerequisite  : None
%wﬁ%mamquﬁﬁLﬁyamﬁagiiummauiﬁmwﬁmﬁmﬂﬁsmauﬁama% AIUNTARLERNYDIE AR

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

JLUUAIUAMLTUAY 3(3-0-6)
(Linear Control System)
Fdedunew ¢ lud
Prerequisite  : None
N1531A9IEWN1TABUALIAINT N15EBNLUUNTNDUALBIAINA wuudnaesanuz-Usnil naaae
YDIANNTTANUY NTOBNLUUNITINING NsUsEIManIuy AuauTin1sauulduaznsdunaled
Frequency response analysis, frequency response design, state-space models, solution of state

equations, pole-placement design, state estimation, controlability and observability properties.

ashUasuNsEIRga 3(3-0-6)
(Power Switching Converters)
Jdsduneu - lud
Prerequisite  : None

25ulasiulnn s lnn s MensEinduuuAIe 9 WaYANANBALUDIINAT NTYITUVDINATUUUNTEUA
seiiles uazuvunszudlisoies ssvsuuuiilifuasinmsuenandunisidin ssesudasiulingsninsed
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dmiulfiduundsdnsussiunuuaings fdesins q Mifertes nsesnuuunieutasusafuauigs
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Switch-mode DC-DC converter topologies and their characteristics, continuous inductor current
mode and discontinuous inductor current modes, converter design and circuit modelings, DC-DC
converter with electrical isolation topologies, applications of switch-mode converters in switching
power supply circuits, principles of switching power supply design and various related topic, high
frequency transformer, semiconductor devices, input line-filter, EMI, resonant converters, resonant-
switch converter, load-resonant converter and their applications.

nsusvanznszuaszuulnimamuukenin 3(3-0-6)
(Active Power Line-current Conditioning)
Jdsduneu - lud
Prerequisite  : None

NUNIUNOUTDINIAlUsTUUMAINTN dusenaumds nszuandnvednvswlasiulnadu-lnase
uarnszuagsuelng nsulasiumailaeiSnsaing Laz9ATLUUAN 9 N1TINABINITYINNTUTDITEUY
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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 system.



010147404

010147405

010147406

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

Jdsduneu - lud

Prerequisite  : None
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Theory and practice of EM 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.

AT UAIHUASUUULT DLW 3(3-0-6)
(Resonant Power Conversion)
Idsauneu  : ldd
Prerequisite  : None

1995ABULIDIIADS Warduesmosuuulslouuu wallan1suuasdundslaeldrsanslouuuni
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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.

M3naenssulaiumdwaznIsAIUAL 3(3-0-6)
(Power Converter Modeling and Control)
dedunen ¢ il
Prerequisite  : None
ns$raesszuvIsIsulasiuidsiianing q Aflaadnuarlidadu Ineldaumsideoysius s
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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).
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010147408

010147409

wAlANTMAMNYULYBITTUY 3(3-0-6)
(System Identification Techniques)
Jdsdunew ¢ lud
Prerequisite : None
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Dynamical system and models, system identification procedure, models of linear time-
invariant system, nonparametric time and frequency-domain methods, parameter estimation by
least-square method, recursive estimation methods, experimental design, choices of

identification criterion, model structure selection and model validation.

FEUUMIUANMIYABUTILADS 3(3-0-6)
(Computer-controlled System)
wdsduneou ;o fl
Prerequisite  : None
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Sampling theorem, sampling of 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 system.

wwmmmﬁmmzﬁqm 3(3-0-6)
(Optimal Control System)
Jdsdvneu ¢ lud
Prerequisite  : None
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Optimization with equality constraints, solution of discrete optimization problems, discrete-
time linear guadratic regulator, tracking problem, calculus of variations, solution of the general
continuous optimization problem, continuous-time linear quadratic regulator, Riccati equation,
minimum-time problem, Pontryagin’s minimum principles, dynamic programming and its

applications in optimal control.



010147410

010147411

010147412

010147413

sruumuANsiiaUIuiies 3(3-0-6)
(Adaptive Control System)
Fwdeunen ¢ Ll
Prerequisite : None

gymuaznsussgnaldmsnivaueiinUuiies nMsUszanaaImilnesnunante Femaswetey
Aapuazuuuiasiannes famuausiinyiuudsadefuemuilasasuazuuulaedeu damuauin
USuudarrieiieauumaasiiaziuualamain ssuuusuieswiinliuuuinaesend nguidenyuen
msmuaNelinUfuseuuvalnain Ussiudu 9 fiferdesmeiulifuaznsaiisszuy

Adaptive control problems and applications, real-time parameter estimation, least square method
and regression models, direct and indirect self-tuning regulators, stochastic and predictive self-tuning
regulators, model-reference adaptive system, Lyapunov theory, stochastic adaptive control, auto-

tuning regulators, practical issues involving the implementation of an adaptive control strategy.

NNTOAKUUTLUUMIUANYANEAINYS 3(3-0-6)
(Multivariable Control System Design)
wdsduneou ;o fl
Prerequisite  : None

Luﬁﬂ%iwuwyjmu wvsngflsiduanslou amﬁﬁL%ﬂmm%ﬁﬂ‘uaaiwuwmaﬁuLL‘UﬂwaLLazﬂuﬁ A9
agouladuTnLuUluAlanaisfiinls nseentuulandanyazianig

Polynomial system matrix, transfer function matrix, structural properties of multivariable

system, poles and zeros, multi-variable Nyquist stability test, characteristic locus design.

MIPONLUUTEUUAIUANYLAAINY
(Robust Control System Design)
dsdunen il
Prerequisite  : None
mnsgieisnmalinnmu mlienesiuasmsiiivaussausamy Uigivesimuny o way

H_ nseuaueiin LG Jgvvesinmuan H nsaauuudiaes msduaswvseuay H_
Robust stability analysis, robust performance analysis and enhancement, the space a, and

H_ , LQG control, H_ regulator problem, model reduction, H_  controller synthesis.

o0

sxwmuqummxﬁqmmuaﬂmmaaﬂ 3(3-0-6)
(Stochastic Optimal Control System)
wdsduneow Tl
Prerequisite  : None

nunuAgaiuauiesdy ademansdmiuniseuauuaznisUszanue wudiaeduaniug-
Ugiidaduifuindeusnedyanusuniuen foulvduduuazneifissdmiveendtadd nsuszunm
AanUELUUINETgR fnsesnasnuaziInanziusendsta suuiTdunmluuuuduuaznnsing
alaysol mmmwmaaﬁamuauﬁmuwﬁqmjﬁmaimmaﬁﬂ

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, system with random inputs and imperfect

measurements, robustness of stochastic-optimal regulators.



010147414  szuupIUANbiTuEY 3(3-0-6)

010147415

010147416

010147417

(Nonlinear Control System)
Fwdeunen ¢ Ll
Prerequisite : None
nuvosszuuliiBadu Heituussens Sginsalie Heidudomuen FBnsindauazisnsitaes
vosdemuen MilnseiafivsnnvesszuulilBady mslengvissuvaniue
Nonlinear system theory, describing function, limit cycle Lyapunov function, first and second

methods of Lyapunov, stability analysis of nonlinear systems, state-plane analysis.

sruvangabni 3(3-0-6)
(Electric Traction Systemn)

Jdsduneu ¢ lud

Prerequisite  : None

szuvvessalillvil Wuldwansdnvaraudfvesnnusviusadisuiuna nalnnsndeudive
yuusa unasendsnuliudsalsilai sewesiiliduiadeusuiusa msmvaummSLazNTEgn
salulndlh wagnsdsanemasludanan

System of electric traction, speed-time curve, mechanism of motion in electric traction,
electric traction power supply, selection of electric traction machines, speed and brake control

of electric traction machines and power transfer to shafts.

NANUNALNY 3(3-0-6)
(Renewable Energy)

Jdsduneu - lud

Prerequisite  : None

dnenm wasinlivesnsindarumaunudmsunsdalnih meluladduguezundsiniaves
wdmanmuiewasudundnilii waduasoing fofuay wdauh Tsdlwiimgnuanuteuan
wawe1fing Aedanin audewnnlétu pduilunsia nsiivsnemdnuiingald Tnedslduunned
lelnsiu madnenma dowdss waswaluladiugedu 4 nsmumesdaluimnndsnunauudis
TassainsszuulvinvesUsemanasssuuang i dasy

Potentials and threats of usage of renewable energy for electrical power generation,
advanced technologies and sources for renewable energy conversion into electrical power;
photovoltaic; wind turbines; hydro power and solar thermal power plants, biogas, geothermal
or wave energy, power generation storage of energy by means of batteries, hydrogen,
compressed air, flywheels or other advance technologies, integration of power generators fed

by renewable energy into national grid structures and independent power supply system.

L%"aqﬁmLawwmqﬁmizwmuquLLazSLﬁﬂmaﬁﬂﬁﬁﬂé’n 3(3-0-6)
(Selected Topic in Control System and Power Electronics)
Fdedunew ¢ lad
Prerequisite  : None
Arfligaseunguiadeomilegluanuaulanisiussuunivauuardidnnsedndids auns
AnLRanveaou
The course will cover topic of interest selected by the instructor in the field of control

engineering and power electronics.



010147501

010147502

010147503

010147601

w3oenalnilmienth 3(3-0-6)
(Induction Machines)
dsduneu ;- Lidl
Prerequisite : None

nuimsudeds maiaunstidudadu aunsandudu wiesnalwiunienihuuvauunsi
annuregiuaganiuznain msvhendieliiauna in3enaluliumisniuvuaurdluaninzauinns
wagliananng w3eanalifiundeniuvuvasmauazimaies nsmuauedosnalniiivieniuay
N1591809N197UMElUSINTUABNRILADS

Reference frame theory, linearized equations, reduced-order equation, 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.

w3nenaluiinddasiva 3(3-0-6)
(Synchronous Machines)
Jdeduneu - lud
Prerequisite  : None

nuiisusnsds malienegiedesnalniiddasiaiianuzogiuazaniugnain nquiiniedna
nszuansafilifiuysee Sufiwaudianuiazaasiinaivenadeanadalasta nsvhaunislmdudadu
aunsandudiu mayvinnudlolidadasluduazliauna wn3esnalnidslasialussuulifiiiduas seuy
Fuindou n3dasidereuinmes

Reference frame theory, analysis of synchronous machines in steady and dynamic state,
theory of brushless DC machines, operational impedances and time constants of synchronous
machines, linearized equations, reduced-order equation, asynchronous and unbalanced

operations, synchronous machines in power system and drives, computer simulations.

Frduindoudaelnil 3(3-0-6)
(Electric Drives)

deAuneu  : Lidl

Prerequisite  : None

wuudnasansadnabifiinssuaadudmsussuuduniow ndnnisarvauuuunnwes n1svinauly
annzasiuaztinjvewemesiviyni vewmesddasla uaruemeinivuanse
AC motor models for drive applications, fundamental of vector control, steady-state and

transient operation of induction, synchronous and DC motor drives.

MsiAszvsruulimasereines 3(3-0-6)
(Power System Analysis with Computer)
Ideduney  : ldd
Prerequisite  : None
Wn3ndouBinuduazlaswie Juneudsdviunisadiaumsndlaseie Tasewisunuy 3 wa ns
TpTeauRanse Msfnwnsavesiasiih nsliessivadades nsUssdiuaniugsyuuliih
Incidence and network matrices, algorithm for formation of network matrices, three-phase

networks, fault analysis, load flow studies, contingency analysis, state estimation.



010147602

010147603

010147604

010147605

wadnvesszuulninmds wiesnim waznsaiuay 3(3-0-6)
(Power System Dynamics, Stability and Control)
deduneu ;- Ll
Prerequisite : None

nsdraemeadiamaniuaznisinszinainvenaiastuialiin psduiiniuddiningalasia
mnsgiefiosnmdiaslnglifleitundanuy wdosnmussussiulyiin

Mathematical modeling and dynamics of synchronous generator, low frequency oscillations, sub-

synchronous frequency oscillations, transient stability analysis by energy functions, voltage stability.

miwamLLazmiLﬁmﬂ%mmuﬁé’ﬂLﬂi@gmam‘ 3(3-0-6)
(Economic Generation and Operations)
wdsduneow Tl
Prerequisite  : None
@mé’n@mmmméaaﬁ%ﬁﬂﬂﬁn muﬁum%wmwﬁﬂLﬂi‘lﬂgmam‘ Naﬁuaﬂﬂ’amqmlﬁﬂumadﬂ A9
QNLLN‘uﬂﬁLa‘HLLaZ‘VIEMLﬂdﬁia\‘iﬁ’lLﬁGﬂWﬁ’l nsuanlaefldmdsusain nsUszaunsifuniesves
Tsslwitmaseuousazndni nemuauidsndnlnesnluif@ mslnavesirdsluindvmnyan
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.

nyudsudnisluinlussuulainmas 3(3-0-6)
(Electrical Transient in Power System)
Jdedvneu - lud
Prerequisite  : None

noufiads nudeudidesannisan-duainduuulaiund Usingnisainisiiunimantii
demnnsudeud aduasuuaieds M nstlestuussiuiuannsu-deud wadanisiauay
nagouUs WAL UTEUA n3nsransussiuuugUnsalluiiussgenielfanzidefonsnudousd
wazN1TUsTAUNITAUIY

Transmission line theory, abnormal switching transient, electromagnetic phenomena under
transient conditions, traveling wave on transmission lines, lightning, protection against transient
over-voltages, measurement technique, surge testing, voltage distribution on power apparatus

under transient conditions and insulation coordination.

ﬂ’]'ﬁﬁjadﬁuSSUUIWﬂ”lﬁ”lﬁﬂ‘ﬂquQ 3(3-0-6)
(Advanced Power System Protection)
dsAuneu ;- Lidl
Prerequisite  : None

ST duneufinned maUstandldodiad véndendamanidmiutuneuisvestiad nstiosfiu
anwds wdesnalii nleulawazdauts msdadduvesensauwas

Computer relaying, relaying practices, mathematical basis for relay algorithm, transmission

lines, machines, transformers and buses protection, hardware organization.



010147606

010147607

010147608

010147609

anandetieldluszuulniinids 3(3-0-6)
(Power System Reliability)
Jdsdvneu - lud
Prerequisite : None

winmadesfurosaudefiold  vauferuiandy  mssaedasiteuarnisussidiuszuy
2819478 miﬁi’waaﬂmwhmmsmﬁ%@mwuﬁ%’u%’au ﬂ’]iﬂi%LﬁUﬂ’NNW@LﬁENIUizUUNaW N9
‘Ui%Lﬁ‘Llﬂ’JWiI‘W’eJLWENIU§SUU§I’JSJﬁu msﬂsxLﬁummwaLﬁaﬂuszwﬁmu’m

Basic reliability concepts, probability theory, network modeling and evaluation of simple
system, modeling and evaluation of complex system, generation system adequacy assessment,

composite system adequacy evaluation, distribution system adequacy assessment.

sruudnluifluandlnigos 3(3-0-6)
(Substation Automation)
Fwdeunen ¢l
Prerequisite : None
gunsalugugiluaanifliingos nihfivesszuusaludaluandlnihges Tassaauazaninenssy
vaszuuUsnludluan i wesfnusninesuaznisaiuan n13nsIvindyaramielni gunsal
§aa38 svUU SCADA mstlaafunuuuinaniie msdoaslussuusnlusia smsgiu IEC 61850
Primary equipment in substations, functions of substation automation, structure and
architectures of substation automation, circuit breaker and control, electrical measurement, IED,

SCADA, wide area protection, communication in substation automation, standard IEC 61850.

nsUsegndldszuupeuiameswuuilaiilussuulnihmas 3(3-0-6)
(Embedded Computer System Application in Power System)
Jdsduneu  : Lidl
Prerequisite  : None
maUsgendvesssuuneuiawesuuulsimnlglunmsusznadyaalussuuliiiimas suawasyuves
nszuauazusuluszuu s Areud msimamatidnu nMsduumemdsnuSueadi
MIMAMIUTENOUMST NMIeTRdunsiinanuRaUn@luszuulninmas nsnsesdeyein
Applications of embedded computer system for signal processing in power system,
magnitude and angle of current and voltage, power system’s frequency, power consumption,

reactive power, power factor, abnormality detection in power system, signal filtering.

SosAnamzneaulnihmdaznsosnalni 3(3-0-6)

(Selected Topic in Power System and Machines)

Jdsdvneu ¢ lud

Prerequisite  : None
a & ~ & a v o w .:4' o A v
Aniavaseuaguiiailenitegluanuaulanisiuliihindussesenaluih munsdnienveaeu
The course will cover topic of interest selected by the instructor in the field of power

System and machines.



010147701

010147702

010147703

wdnnsreInsieasiana 3(3-0-6)
(Principles of Digital Communication)
deduneu ;- Ll
Prerequisite : None
LUUSADITBITEULADAAATA nstegankazNsALeaaLUUATTa  inalindadelatulasd
Tashuwdy  nsdisiauasnisnensiatesdynins  wallanisdafndnduaznisiffafimdnd
ﬂmé’ﬂwmzﬂuaaﬂdaaﬁagapmmﬁa seuvdeasidvauvunsrareaansy ssuvdsaisuuunany
Yoadnyaya LL‘U‘U‘VTa’lElﬂa‘lUW’lﬁLLa%LLUU%a’lﬁlﬁﬂ% wadiansldanumainwanedmiunisdeans
Models of digital commmunication system, digital modulation and demodulation, synchronization
and equalization techniques, channel coding and decoding techniques, multiplex and demultiplex,
characterization of fading multipath channels, spread spectrum digital communication system, multi-

user, multi-carrier and multi-channel communication system, diversity techniques for commmunication.

msdeansaadioy 3(3-0-6)
(Satellite Communication)
Jdsduneu - lud
Prerequisite  : None

svuUdes mﬂﬁﬂmiua@Lamﬁm%’mwugamimmﬁam WALANTILI 1 9% 9d QYU UULO UL A DNUAE MUY
f3via FOMA Uag TDMA Msueglansemdneiu Waemssunausemineiuy amilmeiuiu mudouses uay
STUUANEEMA MSAIINA M UNseeniuUuIuUsHnaIn sl endaan i AMsasds Aealy uaven
SodnvBRRUN MR e ey UMY

Communication system theory, modulation techniques for satellite communication, analog
and digital multiple access techniques, FDMA and TDMA, intermodulation and interference,
earth stations, transponders and antenna system, calculations of satellite link budget design,

losses, sensitivity and carrier-to-noise ratio.

nsdeasdeua 3(3-0-6)
(Optical Communication)
Jdsdvneu ¢ lud
Prerequisite  : None

vann1svesmauuaazidulotnas auaudfvendulotiuas Tuan1snszaisveuas nisanveu
Fyomarianeidu wmedansadaduletiuas unadstilauaiuasiinsatuuas 299sa3osduas
\3pssudmiunisdeansaisnas sAUUAs nsideuseuaznsallad N13UOYANAIUTUUEI-NTT
AT1RTUMASe uaswadanssafnmdnd nstafmdnduuuutsauenedy weteduletiuas -
Inlnlaguazluslamoa

Principles of light wave and optical fiber, optical fiber characteristics, lisht propagation modes,
attenuation and dispersion, optical fiber fabrication techniques, light sources and photodetectors,
transmitter and receiver circuits for optical communication, coupling, connection and splicing,
intensity modulation-direct detection (IM-DD) and multiplexing techniques, wavelength division

multiplexing (WDM), optical fiber networking-topology and protocols.



010147704

010147705

010147706

ﬂﬁ?iamizhuqﬂﬂal,l,asi%’aw 3(3-0-6)
(Wireless and Personal Communication)
Jdsdvneu ¢ lud
Prerequisite : None

VlUVI’JuﬂWiﬁE]ﬁWiLLUUI%ﬁWEJ MWG\Si’Wﬂ’]i‘U%ﬂWi‘U@\‘1ﬂ?igﬁlﬁ”l'iﬂ"JUQﬂﬂaLLa%ﬂ’Tiﬁ@ﬁ’]ﬂ%ﬁ’]ﬂ EUU
GSM wag CDMA Iﬂi\‘i’d%”]Q‘U@Qﬁiaﬂgm”mﬁm%’]ﬂﬂﬂﬂﬂﬁwLLaS‘VﬂWﬁiﬂ NITUVIUNIINISITEN ﬂ?iﬂ’JUﬂﬂJﬁ’Wﬁ\‘i
NULAZNITLEUADEN mwu’qﬁuadLszjaa‘uaxswuimﬁ’wﬁmqﬁd nMsihsfalonuANAARANaIA 119
NauruaIetelnsinyisasig ﬂﬁaaﬂLL“U‘UﬂWiL%@Mﬁ@ﬁfy@ﬁmsﬂW%ULLagmﬂad nsuUsIUyvdaysyned
naefianng uaziadosfuuuulaneddn svuudoarsdiuynaaliasaisld WCDMA, CDMA2000,
HSDPA, 1 XEV-DO

Overview of wireless communication, wireless and personal communication services (PCS)
standards, GSM and 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,
modern wireless PCS system, WCDMA, CDMA2000, HSDPA, 1 xEV-DO.

VU asAUALAZ NS 3(3-0-6)
(Information Theory and Coding)

Jdsduneu - lud

Prerequisite  : None

o

$UVADATUALANNITVRINGUR A TaUNA N3 TAUTIAETawmA N1snsRadmsuLrasdeyIn

[}
o

Wuras gesdyayrandudawuuliniudi wazanuguestdasdygia ngujnisdisiadiniu

Pesdyausuniu wmellansidnsiauaznsnensiavesosdygranuulinudimedygiandugaa
Communication system and principles of information theory, measurement 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.

nmsdeansteyauavaeniiames 3(3-0-6)
(Data and Computer Communication)

Fwdeunen ¢ Ll

Prerequisite  : None

o '

MsERUdYIMLUULBUYADNLAAITE NNTEINIUdTY

o

TULUUBLRILATTALAT WUUTILATHA Y1A
AN5ATIIUANURANEIRN LUSIeARANNS

a

vesaeidygiu walansdnsfadeyauaynisdafingn

o U
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AIvANNISWeNRedeya n1saindunniin wsetieviesdunaziiiesivg anrlnenssunisdeans
ADLIILADT LA TALNONITUSAITLUUTIY

)

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.



010147707

010147708

010147709

010147710

VU w0IADY 3(3-0-6)
(Queueing Theory)
Jdsdvneu - lud
Prerequisite : None

ITUULLEIABDY ﬂiS‘U’Juﬂ’ﬁ?ill WQUﬁLLﬂ?ﬂ@SLﬁ@Qﬁu ASTUIUNSIAARU iSUULLﬂ’JﬂE]EJ@J’]%ﬂE]VﬂUﬂ’nSﬁﬁJﬂa
%QwﬁLLmﬂEJEJ%Uﬂa’N WI0UEYRMNIARY UsEAVEANUDIATEUBLAIADE

Queueing system, random processes, elementary queueing theory, birth-death processes,
Markovian queueing systems in equilibrium, intermediate queueing theory, networks of queues,

performance of queuing network.

awulmanlnduagnisnsraneadu 3(3-0-6)
(Electromagnetic Field and Wave Propagation)
Jdsduneu ¢ Ll
Prerequisite  : None

AUNNTTBWUNTIA AUNNITARULALAAUSEUNY 553UTIRVBINTINTLANEAAY dunmimteathluiiufu
Suilleanneduiniiu nsnszaevespduriuiiesin MsnsraeaduiuAinunemusssud 113
ﬂi%ﬁ]’]ﬂﬂguﬁﬂ?’mﬁﬁhﬂ 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.

Bnsiwnndeiavdmiuudimanlnii 3(3-0-6)
(Numerical Techniques for Electromagnetics)
Fdsdunew ¢ lad
Prerequisite  : None

nunuaNnIsvesLungiaa s twluvisiamuduazslnluidniwersud nsiaszilymarveures
aunuwsimdnlndih 3¥nstumud FBasmsufivdulad FBnnsuszananauuvruiy nsUszgnald
dmugunsailulasio gunsaifiativesion gunsaimauas uazdu o

Review of Maxwell’s equations, finite-element and finite-difference methods analysis of
electromagnetic boundary-value problems, methods of moment, transmission line method,

parallel processing method, applications in microwave, millimeter-wave, optic devices.

V¥ LaENITERNKUUAILINA 3(3-0-6)
(Antenna Theory and Design)
dedunew ¢ lud
Prerequisite  : None

W9 TR05UeIEIEDINIA NENNITLHARUVDIAIBOINIA 18D INIARUUIEUAIN A18DINIFARUUNI
9715158998988 1NALUULE WA ﬁ’]EJE]’]ﬂ”IﬁI@I‘WﬁLLUUGUI’NWJ’HJ?{ﬂ}J/”N ﬁWBQWﬂWﬂLLUUﬂquiﬁWSBWﬂWﬂLL‘UU
"Lai-%uﬁummﬁ A891NALULUINLAT 8188 1NALUUTOY 8180 NIALUUEETBULAEILUULALS N1SEUATIEN
A1891NA WATANTINEIYDINTA

Antenna parameters, principles 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.



010147711

010147712

010147713

010147714

NN50ONKULIAINNTHBANS 3(3-0-6)
(Communication Circuit Design)
Jdsdvneu - lud
Prerequisite : None

29asmsdeansadelvl n1seenuUURINITA0aNS 1995V T I QIS UNIWAT 2995V
FITATUANTATINTVL B UUSRIUITA N%L‘Wﬁﬁaﬂgﬂ 199500aTaER HATTUATIINAIIE NITUBY LA
LLazauacﬂLam MTIATIZRSYQYIUTUNIUNILNE

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

demodulators, phase noise analysis.

miaaﬂmewiaaa%aLamLLazmaﬂaé’mmwmﬂanmﬁqa 3(3-0-6)
(High Frequency Amplifier and Oscillator Design)
dsduneu ;- Lidl
Prerequisite : None
mwgmamammm LLNNﬂ”I‘W‘U’eNﬁlIﬁLLauLVIﬂuﬂﬂ’ﬁﬁ]Uﬂfﬂ’JEJE)‘UﬂSEULL‘U‘UalI‘WLLauﬁfﬂ‘U ‘W"Ii’]ﬂJL(ﬂE]SSUEN
mm%mawmmaaﬂ ANULEDNYSILAY ﬂ’ﬂlllllLﬁﬂEJi fﬂi@@ﬂLL‘U‘U’Nﬁ]iaaﬁeﬁaLﬁCﬂLLﬂJN‘ﬂi“U?ﬂEJﬁEUiU’]m
Iﬂ&ﬂ“ﬁﬁLLﬂWLm@idW’ﬁ’]ﬂJLmai ﬂ’]56aUthﬁIﬂmﬂMU@m@ﬂ’Nﬂiaaﬁ‘daLa[51LLaz’N’«Ji‘UU’IEJﬂinJﬂm
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.

nseenuuuIasLazszuululasm 3(3-0-6)
(Microwave Circuit and System Design)
Ideduneu  : ldd
Prerequisite  : None

ngufanshssatilulasion BJT, MESFET, MOSFET, Gunn uaglalenlulasiandu q nisuszendld
1‘1.!’335\]5%8’]851/@@1.}1@14 199500a%aLa0 ’N’\Jill@ﬁ]l,am LLa%’NﬂiWﬁMﬁiy@ﬂm NANTUINITODALUUTEUY
lelIﬂiL’]‘W ﬂ’ﬁaaﬂLLUUﬂ’]iL%’fJiJG]IShJIﬂiL’JW

Theory of microwave semiconductors, BJT, MESFET, MOSFET, Gunn and other microwave
diodes, applications in microwave amplifier, oscillator, modulator and mixer circuits, microwave

system design considerations, microwave link design.

msdeasuauniig 3(3-0-6)
(Broadband Communication)
Jdsdvneu - lud
Prerequisite  : None

msdeastoyaidesiu antinenssuuazvdnmsvhaueaeietieuauning ISON, B-ISON uazluanis
aelounuuasdalasta (ATM) aunnlusinpoanuutures ATM mamuaum’sﬁuﬁbﬂLLasmi’«‘ﬁ'ﬂmi
191957033 Wdernemauauudslasia/uardidutuRdtauuuslasia (SONET/SDH) anilnenssu
ATLIDGLUUBAUNING XDSL, FTTH, HFC, Wi-MAX

Introduction to data communication, 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.



010147715

010147901

010147902

010147903

010147904

Sosmanienadndemnssulnsauuna 3(3-0-6)
(Selected Topic in Communication Engineering)
wdsduneow Tl
Prerequisite  : None
Aniazasouaquiatemiieglunnuaulameiuimnsailnseuuan mumsdadenvesaeu
The course will cover topic of interest selected by the instructor in the field of

communication engineering.

eUNUS (Wuu 1.1) 48
(Dissertation)

Jdsduneu ¢ Ll

Prerequisite : None

insideneriuiidenegluanuaulanidimnssulnii agunanisidemenisuseguniadzinis
UALNELNS (U198 TIUINTIZAUUIUIYA
Research on the topic of interest in electrical engineering. The results of the research must

be summarized for international conference and journal publication.

einus Wuu 1.2) 72
(Dissertation)

Jdsduneu - lud

Prerequisite  : None

insideneiuiidenegluanuaulanadmnssulaii asunanisideiien1suseyuniadvinis
LAZINIUNS IUINTANTIVINTTEAUUIUYIR
Research on the topic of interest in electrical engineering. The results of the research must

be summarized for international conference and journal publication.

BUNUS (WUU 2.1) 36
(Dissertation)

Jdsduneu ¢ Ll

Prerequisite  : None

insideneriumideneglupnuaulanidimnssulnii aunanisidemenisuseguniadzinis
UALNELNS (U198 TIUINTIZAVUIUIYA
Research on the topic of interest in electrical engineering. The results of the research must

be summarized for international conference and journal publication.

einus Wuu 2.2) 48
(Dissertation)

Jdsduneu ¢ lud

Prerequisite  : None

insieneiuiidenegluanuaulanialmnssulnii asunanisideien1suseyun1adninis
LAZINIUNS IUINTATIVINTTEAUUIUYIR
Research on the topic of interest in electrical engineering. The results of the research must

be summarized for international conference and journal publication.
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dunuvadmnssulnii 1(0-2-1)
(Electrical Engineering Seminar)
wdsduneow  : Ll
Prerequisite  : None

UsseRefunsiifenmdmnssulailagenansddaeu dhanvidnsuilsnmsusseneidelnl
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widettaula LﬁamiﬁﬁmmﬁwuéﬁwLauamaﬂ’lsﬁﬂmﬁd«,mugméuLLasmi‘Uﬁi&nB

Preliminary lecture of researching in electrical engineering by instructors. Attending several
current and new topic in electrical engineering lectured by experts and researchers. Preliminary
study in the area of interest for dissertation by each student. Final report and oral presentation.



