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ACE 599 | Research Project 31100 (30| 70| 3 (A By | 048
Ql..\um‘ejbjz\mﬁh AU 5MQ\JMMG
Code Course Title Cr.|Mark| 2l (Class '%,’ffsr;‘ Al ial) ol 258
CSE 511 | Advanced Computer Eng. | 3 | 100 | 50 | 50 | 3 |4esiiall clalad) dasia o)) 2
CSE 512 | Digital System Eng. 3 [100| 50|50 | 3 40 ) i) dcia [0 Y 2
CSE 513 | Microprocessors 3110050 |50 ]| 3 dad) cilaleall | 09 ¥ man
CSE 514 | Parallel Processing 3 [100| 50|50 | 3 45 siad) Apllaal) 04 ¢ man
CSE 515 | Computer Architecture 3 [100| 50|50 | 3 Cllad) gly | 040 man
CSE 516 | Embedded Systems 3 1100|5050 | 3 ALdal) alail) | 017 man
CSE 517 | Distributed Systems 3 1100|500 [ 50| 3 de jeal) alall) [0V YV o
CSE 518 | Cloud Computing 3 1100|5050 ]| 3 dlad) Lowgall | 0 VA aa
Advanced topics in o Aadila e pasa |
CSE 519 Computer Eng. 31100 (|50 |50 | 3 clalal) dusia oV 4 man
CSE 521 | Programming Language 3 1100|5050 3 daapclal (oY) man
Data Structure and i) Jsla
CSE 522 Algorithms 310050 | 50 | 3 Gilsa j 6All g A o
CSE 523 | Operating Systems 3100|5050 ]| 3 Gladald) Sl ol [0 YY zaa
CSE 524 | Compiler Design 31100 (50|50 | 3 Clan jial) aranali (07 ¢ man
Object-Oriented P
PITRA Y
CSE 525 Programming 3 [100| 50|50 | 3 o) daa ) [ 0Y0 man
CSE 526 | Software Engineering 3 1100|5050 | 3 Cilaa ) dsia [ oYY maa
Silaa sl Al
CSE 527 | Advanced Software Eng. 3 1100 |50 |50 | 3 o ’J:";: oYV mah
CSE 528 | Modeling and Simulation 3 1100|5050 ]| 3 SSlaall g dadalll [0 YA maa
Advanced topics in A dadiia Cle i ga
CSE 529 Software Eng. 31100 (50|50 | 3 e ) it oY maa
Data Transfer between "
Gloadal) oo alilad) Jas
CSE 531 Computers 31100 (50|50 | 3 sealad) (s i) JAT | o) zaa
CSE 532 | Computer Networks 3 1100|5050 3 Glalall Gl (oYY maa
CSE 533 Advanced Computer 311200 |50 |50 | 3 |dasiiadcipmial cisd | ory paa
Networks
CSE 534 | Network Programming 310050 |50 3 UG A s | OV ¢ aa
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CSE 535 Wireless computer 31100 |50 | 50 | 3 | austosth sl cuisid | oo pan
Networks
CSE 536 | Computer Network Security 3 [100| 50|50 | 3 Clalad) Clud Cal 077 m2a
Advanced topics in (b Aaditla Cle gun ga
CSE 537 Computer Networks 3 [100| 50|50 | 3 o) Sl oYY mana
CSE 541 | Database System 3 |100 | 50| 50 | 3 i) a) g8 aid [ 01 ) maa
Advanced Database " . sy
Al Uil s ¢8 Al
CSE 542 Systems 3110050 |50 | 3 |a ULl 2o g8 alai (06 man
CSE 543 | Knowledge System 3 1100|5050 ]| 3 48 pal) alai | 0¥ an
CSE 544 | Information Systems 3 [100]| 50|50 | 3 ila glaal) alii | 06 ¢ mad
CSE 545 | Data mining 31100 (50|50 | 3 bl 8 uil) | 0¢0 man
CSE 546 | Big Data 3 [100| 50|50 | 3 dadal) cililyl) (061 man
Information Management . . ..
CSE 547 Systems 9 3 [100| 50|50 | 3 il glaall 3 0] ali [0 £V man
CSE 548 | Computer Applications 3 1100|5050 ]| 3 Clalad) clidad | 0 £A mad
CSE 549 | Information Security 3100|5050 ]| 3 il glaal) (el [ 069 o
CSE 551 | Artificial Intelligence 3 (100 | 50 | 50 | 3 Slhay) glsl) [00) mar
Artificial Neural Networks A Al S LE
CSE 5521 and Deep Learning 3 10050 | 50 | 3 Cianl) alail g A
CSE 553 | Digital Image Processing 3 1100|5050 3 b ) ) gual) dadlas [0 man
CSE 554 | Computer Vision 3 1100|5050 3 il L5 0 |00 ¢ man
CSE 555 | Computer Graphics 3 1100|5050 ]| 3 Gulally Sla g ) | 000 man
CSE 556 | Natural Language Processing | 3 [ 100 | 50 | 50 | 3 Load) clall) dgllaa | 001 man
Introduction in Machine Srol e 3%
CSE 557 Learning 3100|5050 3 AV alad B dadia |00V maa
CSE 558 | Human Computer Interface 3 1100 [ 50 [ 50 | 3 [&¥schady) o Joldl) [ 00A man
Advanced topics in (b Aadila Cile gun ga ]
CSE 599 | Artificial Intelligence 31100150 150 3 Slbay) sl | 77 e
CSE 599 | Research Project 31100 30| 70| 3 a2 £ g | 044 pana
dodigd) ciludals ) g Wy 3l 10 v v (g ghna ) jlay daild
Code Course Title Cr.[Mark| oo (Fese |Fram Zyally pjall ad | 258
PEM 501| Linear Algebra 31100 (|50 |50 | 3 PN ISVEN N L PR NS
PEM 502| Mathematical analysis 3 [100| 50|50 | 3 - NI TR ECH RLNR Y
PEM 503| Complex analysis 3 (100 50 [ 50| 3 Sy Jalad | o od
Special topics in P B lA e g ga .
PEM 504 Engineering Mathematics 31100150150 3 dpwaigl) clualy ) e
Linear Differential S Nx % voeys
. . Adald A Laldl Y alaa .
PEM 505| Equations (ordinary and 3(100| 50 (50| 3 R ,\‘“ 0.0 b
: (i 4le)
partial)
PEM 506 | Numerical analysis (1) 3 1100|5050 ]| 3 (V) g Julai | o0n o
Introduction to operational . . - ,
PEM 507 research 3 (100 | 50 | 50 | 3 | ctleadidigay Bdasia | 00V
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Introduction to probabilit alday) A dadia .
PEM 508| o0 10 e " Y |3 |10]|50|50]| 3 ;—i}m ok o
PEM 509| Abstract algebra 3110050 |50 | 3 3 aall gl [ o0d0)h
PEM 510| Discrete Mathematics 3 (10050 |50 | 3 dadaiial) ciluzaly 1) | 0+ o

Intr tion to Integral e alaall b dadia .
PEM 511 equgfi'gﬁso 0 Integra 3100 |50 |50 3 e | 2V e
PEM 512 | Modern Physics 3 |1100|50 |50 | 3 Aagaad) ey ll) [ 0V Y
PEM 513| Physical Optics 3 1100|5050 ]| 3 Ay 3b Cly ey | 0V 0
PEM 514| Quantum Mechanics 1 3 [100| 50|50 | 3 (V) pSh) \Suilaa | 018 00
PEM 515 pﬁf;;?('f; and molecular 31100 | 50 | 50 | 3 | dumjallsd i slizdl | ove s
PEM 516 Statistical thermodynamics | 3 [ 100 | 50 | 50 | 3 sl ‘j:::: oV o
PEM 517| Solid State Physics 1 3110050 |50 | 3 [(V)4kallQuadielyid | ovvojd
PEM 518| Physics of Dielectrics 3 1100|5050 ]| 3 el slujed | VAo b
PEM 519| Mathematical Physics 31100 (50|50 | 3 daal )l sl sadl | 0va o8
PEM 520| Materials Science 3 |100 | 50| 50 | 3 dgall ale | oYL 0
PEM 521| Laser physics 3 1100|5050 | 3 25l elisd | ovy o b
PEM 522| Plasma Physics 3 [100| 50|50 | 3 Ll sl | ovYojd
PEM 523| Computational Physics 3 1100|5050 | 3 A gudad) gl udl) | oYY o8
PEM 524| Experimental Physics 31100 (|50 |50 | 3 Ao il gl sl | oY o8
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Code Course Title Cr.|Mark| ;nal (Class E(;ffsr; L adly el o) a8
ECE 611 | Wireless Communications | 3 [ 100 | 50 | 50 | 3 Al elatyl| 1YY
Advanced Communication P
dadiial) LA ala] 1YY S
ECE 612 Systems 31100 (|50 |50 (| 3 alaiy) Al
Digital Modulation " e
. | Juansly VY Sy
ECE 613 Techniques 31100(50 |50 3 a8 ) Jpancil) ol
ECE 614 Statistical Communication 311001501501 3 Alany) CLaT) A 1) ¢
Systems
Network Architecture and . .
ASE) ¢ ¥ Sl g
ECE 615 Protocols 3 [100 | 50 | 50 | 3 | clsuddl Y gSghigmy iy 1Yo d
Mobile Sensing Systems Sl clipaig By
o A Aa
ECE 616 and Applications 3 [100| 50|50 | 3 AL i gg)
Estimation and Detection of o il LAY RSy ity
; . ) : A
ECE 617 Signals in Noise 3 [100| 50|50 | 3 sLia gl Y
Wireless Networking and Lugag Al sl
i . PR Aa
ECE 618 Mobile Computing 3 [100| 50|50 | 3 AU ) g
Advanced Optical Fiber & pad) Gl eyLan) .
. P Yy A
ECE 621 Communications | 3 [100| 50|50 | 3 (1) il
Optoelectronic and L pad) g Sl
- X AN o Aa
ECE 622 Photovoltaic Devices 3100 1 50 |50 | 3 44t g8 o5 68l) Jailail)
High Speed e ayLaty) il g TXF da
ECE 623 Communication Circuits 3| 10050 150 | 3 ie yul)
ECE 624 | Nonlinear Optics 3 1100|5050 | 3 AhadN) il padl| VY E G
Laser Systems and T
L Lauat ) dalaill 1Yo dla
ECE 625 Applications 31100 (50|50 3 lidaig ) 5ull °
ECE 626 | Optical Access Networks 31100 50|50 | 3 &yl MAD ol 1Y d
ECE 62V | Microwave Photonics 3100 |50 |50 | 3 il ga g pSpall il gigf YV la
ECE 628 | Integrated Optics 3 |1100|50 |50 | 3 Alalsiall &l panl] YA da
ECE 629 Silicon Photonics 3 1100|5050 3 OoSeliad) el gigd Y4 du
ECE 631 | Speech Signal Processing 3110050 (50| 3 Aol ol LAY Al YN da
ECE 632 | Adaptive Signal Processing| 3 | 100 | 50 | 50 | 3 ol c) LaY) dadlag Y'Y i
ECE 633 | Digital Image Processing 31100 50|50 ]| 3 Agad ) gl dadlad TFY s
ECE 634 | Medical Imaging Systems | 3 | 100 | 50 | 50 | 3 bl jaguail) a3y 1Y
ECE 635 | Pattern Recognition 3110050 (|50 (| 3 Ll Ao il tre du
Discrete Transforms and dalaiial) e gal
. . . N Y
ECE 636 Their Applications 3| 100150 150 | 3 gl g
Propagation theory of Clagal) jlaz) 4By
ECE 641 Electromagnetic Waves 3| 100150 150 | 3 dpualing 5 4<t)
Microwave Devices and SUETEIRCCS BN
ECE 642 Circuits 3[100| 50|50 | 3 g 5dl
Numerical Methods for Al gl
ECE 643 Electromagnetics 31100150150 3 dpuhaliig g <! ‘
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Advanced Antenna Agaall il ggd) dwria )
ECE 644 Engineering 3 [100| 50|50 | 3 needa
ECE 645 | Microwave Antennas 3 (10050 |50 | 3 Gl g0 g Sl Sl gaf 1 £ 0 A
ECE 646 | Electromagnetic Scattering [ 3 [ 100 | 50 | 50 | 3 (robalia g g <l cadillf Ten
Radar Systems Analysis DN Al avaualig Jalas )
ECE 647 and Design 3 [100| 50|50 | 3 eV
Numerical Methods for i) ggll Laand) (3 yhal) ,
ECE 648 Antennas 3 [100| 50|50 | 3 TEA da
Advanced Digital Al ) Adalsiall il gal) )
ECE 651 Integrated Circuits 31100150150 3 iy | 4
. . Aaial) lgall sl
ECE 652 Computer Aided Design for 31100150 |50 3 §asLouey ABUSH) e | To¥
VLSI
WEN|]
ECE 653 | Biomedical Electronics 31100 [ 50 | 50 | 3 | digad)dudall clyigasty) [ or da
Superconductive Devices Bl gal) i) g2 9 Jailys ;
ECE 654 and Circuits 3 [100| 50|50 | 3 o 521 Al Not du
Principles and Methods of aiail) (kg (salsa )
ECE 655 Nanofabrication 3 [100| 50|50 | 3 5l noe
MOS Analog Integrated ALalsiall i) gall apana ,
ECE 656 Circuits Design 3 [100| 50|50 | 3 iy L) nen du
ECE 657 | IC Layout Synthesis 3100|5050 ]| 3 Aagial) il gal) Jadadsi [ 1oV dla
Design of Microprocessor- e Sadinall LakY) arenal )
ECE 658 Based Systems 3 [100| 50|50 | 3 ) laal oA d
ECE 659 | Nanoelectronics 3 (100| 50|50 | 3 49l il g Y [ 109 e
Advanced Applications of Jailill A aadtalf calydatt) .
ECE 661 Acoustic Devices 3 [100| 50|50 | 3 i e ARRIETY
Underwater Acoustic slal) a4 gual) dalasly) .
ECE 662 Systems 3 [100| 50|50 | 3 Y da
ECE 671 | MEng Scientific Report | 3 | 100 | 50 | 50 | 3 sl :{J WY aa
Advanced Applications of ClSadl! daaiiall ciliyatl) .
ECE 672 Neural Networks 31100150150 3 dauanl) Y
ECE 673 | Remote Sensing 3 (100 50 [ 50 | 3 2 o Jlediay) | VY dl
Modern Coding and dlaal) g juddal) ok .
ECE 674 Encryption Systems 31100150150 3 d3aaly Ve
ECE 675 | Embedded Systems 3 (100 | 50 |50 | 3 Laaall aall) [ V0 cla
ECE 676 | Tele-traffic Engineering 3]1100|50 50| 3 G LEY) g0 Asdia [ TV A
ECE 677 | M.Sc. Thesis 12 Discussion Sfieale Adluy | VY dla
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= Final [Class |[Exam| 0
Code Course Title Cr. | Mark | \1ork [work | (hrs) Aadl Al o) 368
ACE 611 | Adaptive Control Systems 3 [ 100 | 50 | 50 3 (gl asadl) al35 1)) cla
ACE 612 | Optimal Control Systems 3 |100 | 50 | 50 | 3 Jia) asal) alai |1V Y cila
20 Al afladtig u(.sﬂ\
ACE 613 | Neural Networks Control 3 | 100 | 50 | 50 3 =ele 5 1 RRR
. CGhiall aladiu L asadl)
ACE 614 | Fuzzy Logic Control 3 | 100 | 50 | 50 3 ¢ "’Aw‘ T el
Real-Time Computer-Aided S Clualadly asadl) .
ACE 615 Control 3 | 100 | 50 | 50 3 YRR Yo el
Selective topics in Automatic (2 Bl e gudaga
2 - ‘ -
ACE 616 Control Systems 3 | 100 | 50 | 50 3 Y asadl r‘h" AR R AT
ACE 617 | Networked Control Systems | 3 | 100 | 50 | 50 | 3 Al asalf ala3 | 1YY cila
ACE 618 | Renewable Energy 3 | 100 | 50 | 50 asadiall A8l |1V A il
ACE 621 | Mobile Robots 31100 |50 |50 | 3 IS jatal) cligig M [1YY
Robotics Applications in (o g g ) iyl .
ACE 622 Manufacturing Systems 3 [ 100 150 150 3 EUY) Al 1YY cla
ACE 623 | Discrete Event Systems 3 | 100 | 50 | 50 3 Aladiall ¢aal) alad [TYY il
ACE 624 | Advanced Mechatronics 3 |1 100 | 50 | 50 3 daaEtal) il g lSeall [T Y E cla
Integrated Manufacturing T o e Aaed .
ACE 625 Systems 3 | 100 | 50 | 50 3 Alalsial) asiiail) Adal) |1Ye il
Selective topics in P 8l il g ga .
ACE 626 Mechatronics 31100 | 50 | 50 | 3 el s A AR
. . . 35 s &
ACE 627 | Selective topics in Robotics | 3 | 100 | 50 | 50 | 3 e el CE TR
<l g 500
ACE 628 | Advanced Power Electronics| 3 | 100 | 50 | 50 3 |Aadiial) 5 a8l el g5 SN [TYA Sl
. . . Gl aall @il gia .
ACE 629 | Electrical Drive Machines 3 | 100 | 50 | 50 3 Al g RN
Advanced Biomedical 4 goal) Alal) 3 3¢2Y) .
ACE 631 Systems 3 | 100 | 50 | 50 3 il Tyl
ACE 632 | Medical Informatics 3 | 100 | 50 | 50 3 i “-’%Mm Yl
4 gadl
ACE 633 | Biosignal processing 3 1100 | 50 | 50 | 3 | digeadl ol iy dadaa [TFY cla
I . . 3l dwain B dand
ACE 634 [Rehabilitation Engineering 3 | 100 | 50 | 50 3 = ‘-’AM;': e al
Artificial Intelligence in o Slhal) slsi) .
ACE 635 Medicine 3 | 100 | 50 | 50 3 Adal) Ay e il
Applications of Control in u—“- pSadil) il -
ACE 636 | 5iomedical Systems 3 [ 100150 50 1 3 Ay gaal) ddal) cila glaial) s
ACE 637 i‘r‘]’;‘;gfa' Imaging and 3100 | 50 | 50 | 3 | Jalailly ) geaill |1V cila
ACE 638 | Rehabilitation Robotics 3 | 100 | 50 | 50 3 Jaalil sale) gy [T¥A cla
Selected Topics in & 8l il g ga .
ACE 639 Biomedical Engineering 3 [ 100150 | 50} 3 4 gaad) dlal) alall) 1Al
IACE 699 | M.Sc. Thesis 12 Discussion pieale Adlu ) (149 cla
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Cilalad) agle g Audin 110+ (5 giasa il ) ey daild

Code Course Title Cr.|Mark| 2l [C1ass E(;‘fsr;‘ Ll ) jial) auf 268
Technical Language and aglag o 4,aY) dall
CSE 601 Report Writing 31100150150 3 il Tho
CSE 611 | Microprocessor Design 3 1100 | 50 | 50 | 3 | 4&8a) clallaal) aranal |19 gan
. Ay ) gial) cladlaall
CSE 612 | Advanced Parallel Processing | 3 | 100 | 50 | 50 | 3 215 “a_;m‘ Y
CSE 613 | Advanced Embedded Systems| 3 [ 100 | 50 | 50 | 3 daaiial) Aidal) aBail) [V ¥ maa
Advanced Cloud and Fog Alal) A gl "
CSE 614 Computing 31100150150 3 Aasin) Aty | 1 O
Advanced Computer " .
. Aftal) cluwlal) Uy | 1)
CSE 615 Architecture 3 (10050 |50 | 3 pdiial) Cilwlal) Uiy (1) 0 maa
Advanced Topics in o Al e g |
CSE 616 Computing 3 1100 |50 |50 | 3 il o
Advanced Modeling and Slslaall g dadall)

CSE 621 Simulation 3 1100 |50 |50 | 3 Loy | 1Y) &=
CSE 622 | Parallel Algorithms 3 (100| 50 (50| 3 45 sial) cilsa ) ) [ 1YY e
Advanced Computer P .

A8ial) Cludal) clsud
CSE 631 Networks 3 [ 100 [ 50 | 50 | 3 [4edsial) Clowlad) GlSedi | 7)) maa
CSE 632 | Wireless Ad-Hoc Networks 3 (100 | 50 | 50 | 3 [ AsludUlélon of clud [VFY maa
CSE 633 | Advanced Network 3 (120050 | 50 | 3 | desiial) cilsusd daay [1rY qan
Programming
CSE 634 | Internet of Things (1oT) 3]1100|50 |50 3 sl cud i) [V E e
_ bl ae g8 Al
CSE 641 | Distributed Database Systems | 3 [ 100 | 50 | 50 | 3 aa 'i:; j N6 pad
CSE 642 | Big Data 3 (100 |50 |50 | 3 dadal) clill) |14 paa
Advanced Artificial Neural daniial) el CASLA)
. = ; "
CSE 651 Networks and Deep Learning 3100150150 3 Crand) alaill g A
CSE 652 | Multi-agent Systems 3110050 |50 | 3 Cpadaiall eDS ol B33 | 10Y man
Advanced Digital Image ALdd ) ) puall dallaa \
CSE 653 Processing 3 (100 |50 |50 | 3 iy | VoY e
CSE 654 | Machine Learning 3 100 |50 |50 | 3 AN alas | N0t man
CSE 655 Computer Vision with Machine 311001501501 3 il pa uaada gy | .
Learning Prdl
CSE 656 | Virtual Reality 3 (10050 |50 | 3 ) S8y ad)gl) 0% pan
. daall clall) dallaa
CSE 657 | Natural Language Processing | 3 | 100 | 50 | 50 | 3 == Ty | VOV
CSE 658 | Advanced Machine Learning | 3 [ 100 | 50 | 50 | 3 paiial) ) alai | oA ma
CSE 659 | Reinforcement Learning 3 (100 | 50 | 50 | 3 Jorall plail) | 104 zaa
CSE 671 | Multimedia Security 3 100 50 | 50 | 3 dasaial) Jailus gl (pal | VY an
CSE 672 | Encryption Eng. 3 [100 |50 | 50 | 3 sl Auaia (VY man
CSE 673 | Data Compression 31100 |50 [50 | 3 il bt | TV zan
New Trends in Computer Awdin (b Las clalad) |
CSE 681 Science and Eng. 3 (100 | 50 | 50 | 3 Cilaulal) 2 gle g (o
CSE 699 | M.Sc. Thesis 12 Discussion Sale Alu )y | 199 maa
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Final

Class

Exam

Code Course Title Cr.|Mark| yark [work | (hre) Al A o) 268
PEM 601| Advanced Linear Algebra | 3 | 100 | 50 | 50 | 3 pilia bl jua | 10V 0
PEM 602| General Topology 3 [100| 50|50 | 3 aladl A glgaghll | 1Yo i
PEM 603 | Differential Geometry 3 (100 |50 |50 | 3 Aolalin) Auaigl | 1y ojd

Nonlinear Ordinary Aglalanl ey alaall .
. . : w” . - T
PEM 604 Differential Equations 310050 | 50 | 3 Aadll e Ajalall b
PEM 605| Mechanical Vibrations (1) | 3 | 100 | 50 | 50 | 3 |(}) 4ssilsall cuf i 5aY) [ 1ee o
PEM 606 | Numerical Analysis (2) 3 [100| 50 | 50 | 3 (Y) @) Jalail) [ 10108
PEM 607 | Control Theory 3 [100| 50 |50 | 3 aSal) 4y )i | Vv o
Introduction to Inverse COISdiall B dadia
PEM 608 | Problems in Partial 3 [100| 50|50 | 3 C¥alaall B dpusal) [ A6
Differential Equations di jal) Al
The Mathematical Theory JSUaall dualy 1 4y oty .
. .9
PEM 609 of Inverse Problems 3 100150 | 50 | 3 duSall Tefes
PEM 610| Operational research (1) 3 [100| 50|50 | 3 (V) cliles digag | 1Yo B
PEM 611| Probability and statistics (1)] 3 | 100 | 50 | 50 | 3 [()) slaallycilaiad) | WV o2
PEM 612| Applied statistical methods | 3 | 100 | 50 | 50 | 3 | A&fukil dulaay) Gkl [ 1Y o
PEM 613] Introduction to Combinatorics | 3 [ 100 | 50 | 50 | 3 Gl gl ale dadia [ VY0
PEM 614 Graph theory 3 1100|5050 3 S 4yl [ 11 e 08
PEM 615| Number and Design Theories | 3 | 100 | 50 | 50 | 3 | Yy asauaill iy dai [ 1165
PEM 616 I(_ll)near integral equations 311001501501 3 dgbadl) 4 lalgil) QY-\L;-:S)\ ST
PEM 617 (Sllygular Integral Equations | 5 | 104 | 59 | 5o | g | ks QY-";-:S)\ TNV o
Physics of Semiconductor Cla gall sludil £l jud .
; A
PEM 618 and Devices 31100 (|50 |50 | 3 Lgaili s RS
Physics of dielectric and A 5lad) 3 gal) el 5ud ,
. . - q
PEM 619 Magnetic Materials 3 100150 | 50 | 3 Aguphlizall o) gall g TS
PEM 620| Solid state Electronics 100 | 50 | 50 | 3 Qo) gall clyig S | Y. o8
Advanced Solid-State Alall Al el b .
PEM 621 Physics 100 [ 50 | 50 | 3 Lagayy | TV
1 H 2‘-‘3 B . .
PEM 622 Optlcgl properties of 31100150 |50 3 3 gall A gual) Ll gad) ATY i
materials
PEM 623| Solar Cell Physics 3 (10050 |50 | 3 Lpsadd) LYIAY) gLy 38 | 1YY o
PEM 624 | Super Conductivity 31100 (50|50 (| 3 ARAN Lluagil) | 1YE o
PEM 625| Spectra 31100 (|50 |50 | 3 iyl [ 1ye o d
PEM 626 | Transport Theory of Material | 3 | 100 | 50 | 50 | 3 | gall & JUiy) 4y i [ 1¥% o
PEM 627| M.Sc. Thesis 12 Discussion it Ao, | 1Yy o
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Code Course Title Cr.|Mark| fyrat|Coss |FXm] L ally il e | 258
Advanced Communication dasiial) cLaY) alai \
ECE 711 Systems 3 [100| 50|50 | 3 ARNC S
ECE 712 Communication Systems 31100150150 3 L) alhi pranal |
Design
Performance Analysis of Jaal) alad g o Jlas ;
ECE 713 Digital Modulation Systems 3 | 100150 150 | 3 20 VAT
Advanced Statistical Lilaay) claty) akii ,
ECE 714 Communication Systems 3 100150 | 50 | 3 dasiiay | i
Advanced Topics in (st Aaditia Cile gia ga \
ECE 715 Wireless Networks 3 100150 | 50 | 3 AL sl vie d
Analysis and Design of B avanall g Jalad
ECE 716 | Coding and Encryption 3 [100| 50|50 | 3 sl [ vt du
Systems
Capacity Analysis of Bl dad) Jalas
) - s
ECE 7T Communication Systems 3100501501 3 aylaiy) VAV
Advanced Optical Fiber iy pall Gty Ll ,
ECE 721 Communications 11 3 10050 | 50 | 3 (V) Lasiial) v da
ECE 722 Advanced Optoelectronics 311001501501 3 Ay padl) ag\{JJ%‘g\ VeY o
Aaadiall
ECE 723 | Ultrafast Optics 3110050 [ 50 | 3 | s ) 4Rild iy sl | VYT &la
ECE 724 | Quantum Optics 3110050 |50 | 3 aSl) il ey | VY £ la
ECE 725 | Nanophotonics 3 [100| 50|50 | 3 A il i gigdl) | VYo dla
Advanced Optical daaiial) 4 pad) clSudil) )
ECE 726 Networks 31100 (50 |50 | 3 vYs da
Biomedical Optics and Adal) 4 gaal) il pald) )
ECE 727 Biophotonics 31100 (|50 |50 (| 3 gl il gl g VYV da
ECE 728 | Optical Signal Processing 3 1100 | 50 | 50 | 3 |4 ci iyl daldaa | VYA dla
Techniques of Speech LY Aadlae ciluils )
ECE 731 Processing 31100 50|50 ]| 3 i gl AR
ECE 732 | Adaptive Filtering 3 |100 (50|50 | 3 dadil) clad yal) | VY'Y Sl
Advanced Digital Image dLad ) gual) dllaa )
ECE 733 Processing 3 [100| 50|50 | 3 iy | VYT
ECE 734 | Medical Image Analysis 31100 (|50 |50 | 3 dhall jgeall Julald | Ve S
Applications of Pattern S i) ks ,
ECE 735 Recognition 3 [100| 50|50 | 3 sy | VT EiN
ECE 736 | Digital Video Processing 31100 |50 | 50 | 3 | dwijpal) iy dadlas | VYT dla
Hardware Implementation Aadlas slie dd |
ECE 737 of Digital Signal Processing 31100150150 3 dad 1) ) Ly YTy s
Propagation of il gal) LGS \
ECE 741 Electromagnetic Waves 3 | 100150 | 50 | 3 duhalina g <) veyda
Performance Analysis of 3¢l g il ga g4l Jalas \
ECE 742 Microwave Devices and 3100150 |50 | 3 il ga 9 ySaal) vevda
Faculty of Electronic Engineering - Menoufia University Postgraduate Programs 2023 Page|66




YoYY sadiadl clelall aUat Llal) <l jall a5y

8 siall Al — i Y1 il A

Circuits
Advanced Numerical daaiial) gamd) (3 k)

ECE 743 | Methods for Antennasand | 3 [ 100 | 50 | 50 | 3 il gall g il ggll [ VEW dla
Microwave _all) dplital)

ECE 744 | Advanced Antenna Systems| 3 [ 100 | 50 | 50 | 3 Aaaiilal) il gl alas | VEE A
Design of Microwave Sl g8 araual ;

ECE 745 Antennas 3 [100| 50|50 | 3 i sas ual Vee du
Theory of Electromagnetic gl 4y i )

ECE 746 Scattering 3 (100|150 (50]| 3 gl 5 g Ve dla
Advanced Techniques in dalaty daaiial) it \

ECE 747 Radar Systems 31100150150 3 BB ViV s
Design Methods for Digital Sl aranali (4 4k )

ECE 751 Integrated Circuits 310050 | 50 | 3 dad 1) Alalgial) Yol da
Advanced Techniques for il daakial) cilyiiil)

ECE 752 | Computer-Aided Design of | 3 [ 100 | 50 | 50 | 3 |33cluas dlalsiall jilgall | VoY la
Integrated Circuits Clal)
Performance Study of 356aY) slal A ja

ECE 753 | Biomedical Electronic 31100 50|50 | 3 dgdaligdygaat) | Vor du
Equipments
Design of Superconductive <l gal) il 93 araal )

ECE 754 Circuits 3 10050 | 50 | 3 Zaay | VO
Advanced Techniques for oriaaitl dadial) i) )

ECE 755 Nano material Fabrication 3100 1 50 |50 | 3 L @S ya Voo da
Design Methods of Analog S 93l araal (3 4k

ECE 756 | MOS Integrated Circuits 3 (100 | 50 | 50 | 3 [assY 4 bl Adalsial) [ vor da

Cydnal)
Advanced Integrated Alalsial) il gall pranal ;

ECE 757 Circuit Design 3 [100| 50|50 | 3 gy | VOV S
Advanced Embedded Ladaall aBil asaial \

ECE 758 System Design 3 [100| 50|50 | 3 gy | VoM S
Design of Acoustic il gSall g Jailadl) asanal \

ECE 761 Devices and Components 31100150150 3 i pal) YN da
Propagation of Sound il gall L) Cliyda ,

ECE 762 \javes Under Water 3| 100150150 | 3 el A A gall YA da
Discrete Mathematics and daafial) ciludaly \

ECE 771 Applications 31100 50|50 ]| 3 i AANETY

ECE 772 | Deep Learning 3 |100 | 50|50 | 3 G aladl) | VVY diy
Applications of Remote O5 Jadia) iyl ;

ECE 773 Sensing 31100| 50|50 ]| 3 s ARG

ECE 774 | Network Security 3110050 (50| 3 CAEY cpal | VY E
Game Theory for cilSud b Glaty) 4 s )

ECE 775 Communication Networks 3| 100150150 | 3 aNlaty) Yve da
Convex Optimization and giliadat 5 caaail) At 5

ECE 776 Engineering Applications 3 100150 | 50 | 3 dwaigl) YV e
Nano communications and Lgalsadi g 4 il L) \

ECE 777 Networking 3[100| 50|50 | 3 VYV da

ECE 778 Ph.D. Thesis 12 Discussion ol siSall Ay [ VYA o
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asail) g e lial) il g ASY) dudia oV e v (g glasa Gl jhay daild

Code Course Title Or. | Mark | e |08 |Foe| Agpally el aasd | 258
Large Scale and Complex - S g
KYPON| -
ACE 711 Systems 3100|5050 3 Baiaall g dadual) alail) (VY iy
Neuro-Fuzzy Systems and ALl dpant) dalaiy) .
ACE 712 Modeling 3 (100 50 [ 50| 3 daidll VY cla
ACE 713| Stability Theory 3 1100|5050 | 3 OV At [V Y cla
ACE 714 | Robust Control 3 (100 50 [ 50| 3 Ol aSatl) VY € cla
Selected topics in o Bl il guaga .
ACE 715 Automatic Control 31100150150 3 Y asait) Vie cl
Advanced Networked ASal) psanl) alis .
ACE 716 Control Systems 3 (100 50 (50| 3 sl vVl ala
-y e uﬁ .o
ACE 717 | Embedded Systems and 1oT| 3 | 100 | 50 | 50 | 3 | SV¥* ;‘uﬁ: VAV el
ACE 718 | HYPrid and Cyber-physical | 5 1166 | 50 | 50 | 3 |4 el s Zingeal alilh |V3 A cla
Systems
ACE 721/ Intelligent Robotics 3100|5050 3 AU cligg ) [VYY cla
ACE 722| Robots Cooperation 3100|5050 | 3 4 glaial) ciligyg ) [VYY cla
ACE 723| Robot Vision 3(100(50][50] 3 g M A, (VY cla
Flexible Manufacturing ;. cogt g gaci .
ACE 724 Systems 3100|5050 ]| 3 A pal) LYY daai) (VY E Cla
ACE 725/ Flexible Links Robots 3 [100|50 |50 | 3 | “Heshe "ﬁﬁ: VYo cia
Selective topics in o Bl il guaga .
ACE 726 \techatronics 3 [100] 50150 | 3 iy ey |V ER
. . . 3 5 laa cile g
ACE 727 Selective topics in Robotics| 3 | 100 | 50 | 50 | 3 o) ,Lc,yay VYV
g5 )
Selective topics in o Bl il guaga .
ACE 728 | dustrial Electronics 3 [100]50 150 | 3 Lelial) cily g sy VYA cl
S5l alad
ACE 729 | MEMS and Nano 31100 | 50 | 50 | 3 |usslsisisdusilsagues (VY cla
Technology 4
sl
- s dadiia e i ga
Advanced Topics in i < o .
ACE 731 Computer-Aided Diagnosis 310050 | 50 | 3 Basbuusy "‘P:n VY cla
Qgulad)
. gﬁ Jsall Jiig :‘.LJJ\ .
ACE 732| PACs in Healthcare 31100 50|50 | 3 fnall ils vYY ala
Advanced Medical dgahal) il g sty .
ACE 733| Eectronics 3 [100]50 150 | 3 dagingy | V7T
Sports Medicine @bl qlal) La gl 935 .
ACE 734 Technology 311005050 3 el VYe cla
Automation and Control in (b asal) g Aiay) .
ACE 735 Biomedical Systems 3 100 1 50 |50 | 3 A gl el Aty [V7° e
Advanced Biosignal Ay gaad) @l LEY) Aallaa .
ACE 736 Processing 31100 50|50 ]| 3 i) VYRl
Management and E3oa Basulin 3 |y
ACE 737 Marketing of Medical 3100501501 3 b =
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Project
Selected Topics in 3o gas .
) . . Uil cile
ACE 738 Biomedical Imaging 3 [100| 50|50 | 3 "’:;j‘ J:mfm’: VYA cla
Systems el A
ACE 739| Brain Computer Interface 3110050 |50 | 3 Fdl g galall by | VYA Cla
ACE 799 | Ph.D. Thesis 12 Discussion o sisall Al | VA4 cla

Ciladad) agle g Audin 1V v v (5 giasa il ) ey daild

Code Course Title Cr.[Mark| [od (Fese | Fram Zyally pjall aad | 258
CSE 701 | Operation Research 3 1100|5050 3 alides Sigay | Vo) maa
Advanced Digital Eng. 4dd ) dunigh akai
CSE 711 Systems 31100 (50|50 | 3 PV AARE

Advanced Distributed 4 e g
At As ) ail)
CSE 712 Systems 31100 (50|50 | 3 da Ao jgall Alall) | VI Y man
High Speed Computing Alle dpwgal) plai |
CSE 713 Systems 31100 (50|50 | 3 is ) VAY gas
CSE 714 ?))ésstl(;r: Architecture and 31100150 |50 3 B 5y apancl | V1 ¢ gt
Advanced topic in (b Aadila Cile gua ga
CSE 715 Computer Architecture 31100150150 3 Claadal) ey e
Topics in parallel and Lugal) P ale glaga |
CSE 716 | bistributed Computing 3 [100]50 150 | 3 L galgde jea |V
Advanced Data Structure it Jslay
CSE 721\ and Algorithms 3 (1001150 150 13 | g, algassalg [V O
CSE 722 | Distributed Algorithms 3 (1100|5050 | 3 de jaal) ciliaj ) A1 | VYY man
Real time Operating Gal) dudal plis |
CSE 723 Systems 31100 (|50 |50 (| 3 da) VYY zar
Special topic in Computer (b Aadiiia Cle gun ga
CSE 724 Software 31100 (50 |50 | 3 TR VY ¢ man
. ) jpial) CilSuE
CSE 731 | Wireless Sensor Networks 3100 (50|50 | 3 R A
Advanced Network " .
. Afial) ClSudd) el [V YY
CSE 732 Security 31100 (|50 |50 | 3 palial) ClSuld) (el (G
CSE 733 | Internet of Things 31100 (|50 |50 | 3 el cud i) (VY paa
Advanced topic in (b Aadila Cile gun ga
CSE 734 Computer Networks 31100 (50 |50 (| 3 sl S VYE man
Advanced Database bl ao) g8 Al
" Ve
CSE 741 Systems 31100 (|50 |50 | 3 i) =
CSE 742 | Big Data 31100 (|50 |50 | 3 dadall clibyl) [VEY paa
Advanced Artificial " . .
CSE 751 Intelligence 3 1100 | 50 [ 50 | 3 |pial sl glS3) | Vo) zaa
. e adiial) Cudill)
CSE 752 | Advanced Data Mining 3100 (50|50 | 3 o e oy | VoY e
Advanced Topics in ali 8 dadiia Cile gua ga
CSE 753 Machine Learning 31100 (50|50 | 3 aylVoT e
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CSE 754 | Information Retrieval 3110050 |50 | 3 Claglral) £l sind | Vot man
CSE 755 | Natural Language 3[100|50 |50 3 Tl lill dallas [ Voo qan
Processing
CSE 756 | Advanced Computer Vision| 3 | 100 | 50 | 50 | 3 | desiall cadally 4301 | VoR pan
CSE 757 Eeep _and Reinforcement 31100050 50| 3 35mally caand alasl | VoV gan
earning
. . RS ELARR R e
CSE 758 | Meta-heuristic algorithms 3100|5050 3 ek Jf"a VoA man
‘éél.uu\;ﬂ
csE 771 | Advanced Data 310050 [ 50 | 3 | aiaa el ki [vvy g
Compression
Advanced Multimedia adnial) Jailiy ¢l Jakia
CSE 772 Compression 31100 (50|50 | 3 iy | VYT e
CSE 773 | Advanced Encryption Eng. | 3 [ 100 | 50 | 50 | 3 pdiial) bl dusia | VY'Y man
Advanced topic in (b Aadila Cile gun ga
CSE 774 information Security 3| 100150150 | 3 il glaal) (1) vVte
Special topics in o Aadia e pga |
CSE 781 Bioinformatics 3110050 |50 | 3 iy gl L) VAN maa
New Trends in Computer Autin (b A clalad) ||
CSE 782 Science and Eng. 31100 (50|50 | 3 EWRIS VAY pak
CSE 799 | Ph.D. Thesis 12 Discussion o) psiSal) Al | VA4
dowaigl) clucal ) g W 3ll) oV e v o glna &l jRay Aaild
Code Course Title Cr.|Mark| fyral|Cass |EXam] L ally ) jial) p) a8
Selected Topics in P B A e g ga
PEM 701| Advanced Computational | 3 | 100 | 50 [ 50 | 3 A galad) cilpaly ) |V o) o
Mathematics daaiial)
PEM 702| Functional Analysis 3 [100| 50|50 | 3 A Jalad VY o d
Advanced Topics in (b Aadiila Cle gua ga
PEM 703| Differential and Difference | 3 | 100 | 50 | 50 | 3 ALl e alaal) |V oy oo b
equations Bl N Maa
PEM 704| Mechanical Vibrations (2) | 3 [ 100 | 50 [ 50 | 3 |(¥) 4SSl il ji5aY) [V € o
Nonlinear Dynamics and Al i 1Saliual) .
! V.
PEM 705 Chaos 31100 (50|50 | 3 iy g sill g oo 8
PEM 706 | Bifurcation Theory 3 |100 (50|50 | 3 qadal) 4 85 (Va0 d
Inverse Problems in partial o el IS
PEM 707| differential equations 31100 (|50 |50 | 3 ALaaldl) eyalaad) [V oV o
4l
Advanced topics in A dadiia Cle i ga
PEM 708| mathematical theory of 31100 | 50 | 50 | 3 [dsbiall dualy b dg dail) |V Ao
inverse problems Lpusal)
Extreme methods for Jal 48 haia 3k
solving ill-posed problems 3 gualall b CMSEA Vid s
PEM 709 with applications to inverse 3100150150 | 3 JSLdia (guSad il aa ° A
heat transfer problems Blall g
i Liall Anbal) (3 k) .
PEM 710 _Computatlonal methods for 311001501501 3 Js w pJH VYo
inverse problems AuiSal)
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PEM 711| Operational research (2) 31100 |50 |50 | 3 (¥) chbalaad) Eigay (VYY) 0 b
PEM 712| Probability and statistics (2)] 3 | 100 | 50 | 50 | 3 |(Y) sbaaylgoilaia¥) [VVY o 4
Combinatorial Optimization: 14.88) gil) AtiaY) g8ad ,
PEM 713 Theory and Algorithms 100 | 50 [ 50 | 3 il ) Al g 4y ait) VIY o2
Combinatorics and game 4 59 (bl i) ale .

NAAK:
PEM 714 theory 3 [100| 50|50 | 3 ey o
PEM 715| Design Theory 3110050 (50| 3 psaal) 4y 135 (VY0 5 3
PEM 716| Finite Geometry 3 (10050 |50 | 3 3 ganal) daaighl [V o
PEM 717| Coding Theory 31100 (50|50 | 3 SR g lai VY e b
i i i Adadl) A dalsal) e alaal .
PEM 718 I(_2|)near integral equations 311001501501 3 [* Ay \uY.\(Y)\ VA o
i i BALEY Atalsil e ataal .
PEM 719 (Szlglgular Integral Equations 100 | 50 | 50 | 3 BALAY) Atalesl) o (*)\ V14 o
PEM 720| Photovoltaic devices 100 | 50 | 50 | 3 i guda g SV Jailll) VY 4 5 d
..Lus - “ 1% .
PEM 721 | Quantum theory of 3100|5050 3 sl By

nanoparticles A giul

Advanced technique for gl dadial) cilyiil) .

. T " vYY
PEM 722 nanomaterials fabrication 3100150 150 | 3 g 6Ll 3) gall °
Physical properties of thin ALl 3d) (al gAd) .
PEM 723 films 3 [100| 50|50 | 3 PR VYY o b
PEM 724| Electrodynamics 3100|5050 ]| 3 A sl \Sualial) [V Y E 5 8
PEM 725]| Introduction to Nanoscience 31100/ 50|50| 3 Sl ale uau.m VYoo b
PEM 726 | Nanomaterials 3 |1100|50 |50 | 3 Ay 50 s pall VY 0
PEM 727| Quantum Electronics 3 1100|5050 ]| 3 Al il g Sl [VYY o b
Advanced Functional daaiial) Auduls o) 31 gall .

. - VYA
PEM 728 Materials 3 [100| 50|50 | 3 02
Advanced Topics in (b dadilla e gua g ;

A ; . - AR
PEM 729 Engineering Physics 31100150 150 3 Aptigl) £y 54l °
PEM 730| PhD thesis 12 Discussion plusisa Al | VYo

Faculty of Electronic Engineering - Menoufia University Postgraduate Programs 2023 Page|71




Y YT saciaall ile Ll alais Llell el ) sy 28 iall Amala — A g SIVI Aigl) 4K

Faculty of Electronic Engineering - Menoufia University Postgraduate Programs 2023 Page|72



YT Y aciea) e bl Al el il jall A5y 2 siall Anala — A g IV Aigll 4

skl1Lagllt
labyull slaglia mlysss slygiaal sjming somy
Llell

%

. Faculty of Electronic Engineering - Menoufia University Postgraduate Programs 2023 Page|73



Y oYY sadiedl cile Ll alat Llal cilud ol dasy 28 iall Amala — A g SIVI Aigl) 4K

ashall B claghall <y jie Cligiaal jaide Ciag Yl
Ay gl eVt g el g S dwdia (awads duwaigl)

ECE 511 Mobile Communications:

Introduction to cellular mobile systems- frequency reuse- mobile radio environment -
Signal propagation in urban and suburban environment -models for path loss - Rayleigh
fading and lognormal shadowing - Co-channel interference reduction- second generation
(2G) mobile communication system (GSM) fundamentals, Third generation (3G) mobile
communication system (UMTS) fundamentals, introduction to fourth generation (4G)
Mobile communication system (LTE).

ECE 512 Communication Systems and Circuits:

Digital carrier modulation- M-ary signaling. Multiple-access techniques- FDMA-
TDMA- CDMA. Detection of digital signals- optimum receivers. Orthogonal frequency
division multiplexing. Error control coding. Applications to digital communication
systems such as satellite- microwave links- radar and mobile systems. Electronic
circuitry used in communication systems- mixers- up & down converters- PLL- filter
design- attenuators- phase shifters- Hilbert transformers- hybrids - Carrier and clock
recovery circuits - Pulse and timing circuits - Signal processing circuits-Switched
capacitor circuits.

ECE 513 Satellite Communication Systems:

Satellite orbits. Frequency allocations - Satellite antennas - Propagation effects - Power
budget and noise - Modulation techniques - Digital modulation and coding -
Multiplexing and multiple access techniques - Transmitter and receiver design —Analysis
of satellite channel - Applications.

ECE 514 Statistical Communications and Information Theory:

Random processes and spectral densities- random signals through linear and nonlinear
systems - Wide-sense stationary process and filtering- white noise- non-Gaussian
distributions -The concepts of source- channel- and rate of transmission of
information. Entropy- mutual information- and channel capacity- Source coding - Rate
distortion theory - Noisy channels - the coding theorem for finite state memoryless
channels - Markov chains - Applications.

ECE 515 Network Planning:

Stages in Planning- Present Network Knowledge- Traffic Forecasts- Plant Details-
Network Standards- Numbering Plan- Charging Plan- Routing Plan- Signaling
Standards- Grade of Service - Local Network Planning- Growth Planning.

ECE 521 Optical Communication Systems:

Optical versus radio frequency communications - Optical fibers - Ray representation in
optical fibers - Modal analysis in step and graded index optical fibers - Signal
degradation - Optical receivers - Optical properties of I11 -V semiconductors - Emitters:
SC laser diodes- light emitting diodes - Photo detectors PIN and avalanche photo diode
(APD)- Optical amplifiers- Optical filters. Examples of modern optical communication
systems.
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ECE 522 Optical and Optoelectronic Devices:

Visible and infrared photodetectors- including PIN and avalanche photodiodes- photon
counting devices and image intensifiers -imaging detectors- including vidicons and
charge tupled Devices - display devices semiconductor lasers- tusto-optic- electro-optic-
and waveguide modulators- flinonlinear optics- including second harmonic generation
and optical bistability- Integrated optics.

ECE 523 Electro-Optics and Lasers:

Propagation of laser beams: Gaussian wave optics and the ABCD law - Crystal
properties and the dielectric tensor - Electro-optic effects and devices - Acousto-optic
diffraction and devices - Introduction to nonlinear optics: Homogeneous and
inhomogeneous broadening mechanisms- Laser gain and gain saturation- Q-switching
and mode locking.

ECE 524 Quantum Mechanics and Optical Electronics:

The wave equation- Schrddinger equation: Steady state form-Particle in a box-Finite
potential well-Tunnel effect- Harmonic Oscillator. The laser principles- analysis of
specific laser systems such as gas lasers- semiconductor lasers- and other solid-state
lasers- laser dynamics- noise phenomena- nonlinear optics- guided wave optics- selected
applications of coherent optics.

ECE 525 Optical Properties of Nanocrystal:

Electron states in an ideal nanocrystal- General properties of spectrally inhomogeneous
media- Absorption and emission of light by semiconductor nanocrystals- Resonant
optical nonlinearities- Interface effects - Excitons in semiconductor nanocrystal- The I11-
V quantum dot systems - Quantum dots as artificial atoms or molecules and clusters- I1-
VI gquantum dots systems - QD- conjugated polymer composites.

ECE 526 Modern Spectroscopy:

Electromagnetic radiation and its interaction with atoms and molecules- General features
of experimental methods- Rotational spectroscopy- Vibrational spectroscopy-
Electronic spectroscopy- Lasers and Laser spectroscopy.

ECE 531 Speech Recognition:
Characteristics of speech signals- Feature extraction methods- feature matching
methods- Speech recognition criteria- Speech codes.

ECE 532 Signal Processing and Applications:

Discrete Fourier Transform- FFT Z Transform- Digital Filter- Adaptive Filters-
Application of Adaptive Filter- Echo Cancellers and Suppressors- Digital Signal
Processing of Speech- Digital Image Processing- Applications of Digital Signal
Processing to Radar Sonar Signal Processing- Digital Signal Processing in Geophysics-
Advanced applications of signal processing.

ECE 541 Antennas and Wave Propagation:

Communication With Radio Wave- Fundamentals of Electromagnetic Radiating
Antenna and Antenna Impedance: Some Basic Antenna Parameters- Dipoles- Arrays
and Long Wire Antenna- Biconical Antennas- Folded Dipole Antenna- Baluns- Array
Pattern Synthesis: Feed Network for Array- Phased Arrays- Aperture Type Antenna -
crossed field antennas - Application of Field Equivalence Principles to Aperture
Radiation- Open Wave-Guides and Horn Antennas- Receiving Antennas: Reciprocity
Theorem and Effective Area for Antennas- Receiving Antennas: Reciprocity Theorem
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and Effective Area for Antennas- Antenna Noise Temperature- Propagation: Surface
Wave Propagation- lonospheric Propagation- Microwave and Millimeter Wave
Propagation- Microstrip Antenna.

ECE 542 Design of Microwave Circuits:

Review of transmission line properties - Microstrip line sections and circuits — Scattering
and transmission (ABCD) matrix - Impedance matching - Microwave resonators — Some
passive microwave components — Microwave transistors — Microwave measurements
(Principle of operation and application of VSWR meter, Power meter, Spectrum
Analyzer).

ECE 543 Numerical Methods for Electromagnetic Fields:

Mathematical methods in electrostatics and magnetostatics-The canonical forms of
partial differential equations-Finite difference approximations. Boundary and initial
value problems-Interpolation and approximation. Finite element methods-Method of
moments and applications-Computer implementations of some of the considered
numerical methods.

ECE 544 Antenna Arrays Theory:

Linear and planar uniform arrays - Circular and elliptical arrays - Nonuniformly fed
arrays - Array synthesis techniques - Phased arrays omnidirectional arrays - Adaptive
arrays and beam forming - Random arrays and aperture thinning - Signal processing
arrays.

ECE 545 Microwave Measurements:

Manual and automatic microwave network analyzer measurements -Power- Power
spectrum- and noise measurements Characterization of devices and systems - Special
topics will include design and construction of microwave devices- RCS and antenna
measurements- microstrip measurements- and microwave circuit measurements -
Laboratory experiments dealing with the above topics.

ECE 546 Advanced Electromagnetic Field Theory:

Guided waves- plane- cylindrical- spherical - Radiation- scattering and identification as
boundary value problems -Introduction to tensor analysis - Propagation in multi-stream
ionized anisotropic media. Propagation in moving media. Relativistic effects -
Propagation in inhomogeneous and random media.

ECE 547 Microwave Electronics:

Types of microwave generations - Microwave semiconductor devices - Diodes with
positive dynamic resistance - Diodes with negative dynamic resistance — Wideband
microwave transistor amplifiers — Gyro-resonant devices.

ECE 548 Wave Propagation in Biological Media:

Medical terminology-dielectric behavior of biological molecules- measurement of the
electrical constants of the human body - Radiative signals in human body - Microwave
components used for human body- Magnetic resonance imaging- X-ray imaging- CT
imaging- Gamma ray imaging.

ECE 551 Integrated Circuits and Applications:

The IC Processes- The NMOS- The CMOS and The Bipolar Process- Active Elements-
Passive Elements- Layout of IC's- Building Blocks of Analog IC's- Building Blocks of
Digital IC's- Analog Circuits- Digital Circuits and Systems.-Integrated circuits
implementation- vertical implementation- design rules- design of IC bulk- opposite
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metal oxide negative semiconductor as a base unit for digital circuits- noise: propagation
delay time of power lost- metal gates circuits- negative semiconductor and metal- oxide
synchronous semiconductor- gallium circuits- digital arsenide- complete injection gates-
transistor gates- semiconductor design of memory circuits- read only memory- storage
memory- building of programmable sets.

ECE 552 VLSI and Applications:

General introduction- using SIPES in MOS transistor modeling —semiconductor-
fabrication technology- dynamic and static properties of inverters- execution process-
logic and sequential circuits- MOS circuits. Analysis of switching- timing- wave
shaping- and logic circuits using computers. Circuit models for solid state devices and
IC's in highly nonlinear circuits using computers.

ECE 553 Introduction to Biomedical Electronics:

Medical instrument- vital transmission principles- vital transmission of electrical
potential application- principles of design and application of filters- measurements of
blood pressure- lab.-analysis instruments- medical computer systems-principle of design
and amplification- X ray- XT ray — magnetic principles of electrical safety in medical
instruments.

ECE 554 Super-Conductor components and Applications:
Super conductor materials- Theory of operation- models of superconductors- Super
conductor components- Applications.

ECE 555 Nanomaterial and Nanostructure Fabrication:

Synthesis of Nanostructure: Principles of preparation - Nanomechanical structure
generation- Nanolithography- Nanofabrication by scanning probe technique -
Nanotechnical structure: Inorganic solids- Organic solids and layer structure- Molecular
monolayer and architectures- Architectures with single molecules- Combination of
molecular architectures and nanoparticle with planar technical structure. Effective mass
approximation- Pseudopotential method- Tight binding calculation - Effective bond
order model.

ECE 556 Devices Based on Nanostructures:
Nanotransducers- Nanoelectronic devices- Nanodiodes- Nanooptical devices- Magnetic
transducers.

ECE 557 Solid State Electronics:

Crystals structure and symmetries - Energy-band theory Cyclotron resonance - Tensor
effective mass - Statistics of electronics state population - Recombination theory —
Carrier transport theory. Interface properties - Optical processes and properties.

ECE 561 Acoustic Devices and Applications:

Basic principles- waves- propagation- impedance- reflection- trans- mission-
attenuation- scattering- power levels -Generation of ultrasonic waves- transducers-
focusing -Fraunhofer and Fresnel zones - Instrumentation- display methods- Doppler
techniques- signal processing. Industrial and medical applications will be emphasized.

ECE 562 Under Water Acoustics:

Media characteristics for acoustic waves- Acoustic wave propagation underwater-
Effects of media on acoustic waves- underwater imaging using acoustic waves-
Applications.
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ECE 563 Acoustics and Ultrasonics:

Plane and spherical waves - Simple and compound sound sources - Dynamically
analogous mechanical and acoustical circuits - Acoustic transducers - Loudspeakers-
types and systems - Microphone- types and systems - Measurements of sound -
Acoustics and Hearing - Acoustic environment outdoors - Acoustic environment indoors
- Ultrasonic applications - Sound isolating materials and their characteristics- Sound
propagation in buildings- sound propagation in closed rooms- Sound equalization-
Analysis of sound signals.

ECE 671 Applied Mathematics:

Algorithms for the Solution of: linear simultaneous equations- simultaneous linear and
non-linear differential equations- iteration techniques- optimization techniques- discrete
and continuous transforms- queuing theory- game theory- signal interpolation-
probability distributions- numerical analysis- advanced applications.

ECE 572 Neural Networks and Applications:

Anatomical -and physiological properties of neural networks -Mathematical modeling -
information capacity - Network adaptation- learning- and self-organization -
Applications to pattern recognition- associative memory- and classes of optimization
problems - Algorithmic approaches- single and multi-layered- deterministic and
stochastic - The problem of connectivity and implementation approaches-Applications.

ECE 573 Radar and Sonar Systems:

Radar fundamentals- physics and overview of electromagnetic scattering- exact
prediction techniques- high frequency RCS prediction techniques- phenomenological
examples of radar cross section- radar cross section reduction- radar absorbing
materials- radar absorber measurement techniques- antenna RCS and RCSR —-RCS
measurement requirements- outdoor RCS test ranges- indoor RCS test ranges- high
pocket RCS estimation- data presentation and reduction- Laser radar- ultrasonic radar-
Sonar Systems.

ECE 574 Computer Networks:

Packet switching techniques — layered network architectures- five layer TCP/IP protocol
stack —internet protocol (IP) Addressing and IP packet format- wired and wireless
transmission media — network devices - data link protocols- network protocols -
transport layer protocols (TCP/UDP) - local area networks (LANSs) - Medium Access
Control (MAC) protocols - wireless local area networks (WLANS).

ECE 575 Microprocessor and Applications:

Microprocessors fundamentals - microprocessor architecture - Commands and
programming - Assembly language - Types of interrupt signals - Interfacing
microprocessors with /0O units and circuits - Applications. Microprocessors applications
in communications- Methodologies- tools- and practical experience in the design and
implementation of digital systems using microprocessors- memories- and peripheral
devices - Proposal- design- implementation- and evaluation of individual projects - Use
of logic state analysis and microprocessor development stations.

ECE 576 Television Engineering:

Transmission Requirements- Color Mixing and Color Signals- Transmission Systems-
Effect of Transmission Errors- Chrominance Signals- Coding and Decoding of Color
Information Color Recovers- Special Circuits for Color TV. Comb Filters - Separation
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of Chrominance and Luminance - Transcoders - Techniques for Bit Rate Reduction-
Digital Coding- Digital TV Techniques.

ECE 577 Research Project:
Independent individual study or investigation of problems in a field related to the
Diploma- under the supervision of a faculty member
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ACE 511 System Modeling and Simulation: Introduction- Physical description-
mathematical description — system identifications- methods of simulation- verification
of simulation- continuous systems- discrete systems- computer languages- advanced
simulation techniques -applications - Case study.

ACE 512 Measurements: Process measurements: temperature- pressure- flow rate and
level sensors- transmitters- data acquisition- data loggers - Case study.

ACE 513 Digital Signal Processing and Systems: Signals fundamentals (types,
properties, and representation)— Sampling Theorem- Statistical and correlation analysis
of signals - Spectrum analysis (DFT, and PSD) - Digital Filter structures and designs
(FIR and 1IR) —Adaptive filtering (LMS) — Time frequency analysis (WLT) -
Applications.

ACE 514 Modern Control Systems: Introduction to automatic control systems —
Overview for state space representation- Multivariable control systems— Introduction to
Adaptive control — Applications using MATLAB or LabVIEW.

ACE 515 Industrial Process Control: Modeling of temperature- pressure- flow rate
and level systems- classical controllers-sensors-actuators- digital controllers- adaptive
controllers- Case study.

ACE 516 Advanced Nonlinear Control systems: Introduction to nonlinear control,
Modeling of mechatronics system and its properties, Nonlinear Control System Design,
MATLAB approach in design , Lyapunov’s direct method, Popov’s Method, Practical
examples.

ACE 517 Advanced Digital Control Systems: The design, analysis and
implementation of advanced mechatronics control systems. Discrete time systems and
the sampling process are examined. Digital state-space control methods are considered
in detail alongside artificial intelligence (Al) techniques including fuzzy logic and neural
networks. Emphasis is given to algorithm implementation, and implementation
platforms studied include micro-controllers, digital signal processors (DSP) and field-
programmable gate arrays (FGPA).

ACE 521 Introduction to Robotics: Basic definitions of robotics- geometry-
Actuators- sensors and vision- kinematics and inverse kinematics- task planning —
motion equations- robot position and trajectory design- robot programming based on
using MATLAB or LabVIEW- applications.
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ACE 522 Introduction to Mechatronics: Indirect Power Transfer Devices (Belts -
Smoother Drive Without Gears — Chain — Gears- Harmonic-Drive Speed Reducers -
Direct Power Transfer Devices (Couplings — Couplings - Different Splined Connections
- Torque Limiters ) - Wheeled ( Wheeled Mobility Systems )- Tracked Vehicle
Suspensions and Drive Trains.

ACE 523 Industrial Electronics Applications: Introduction — solid state devices-
Welding — voltage stabilizers- static protection- heating — induction heating — related
applications.

ACE 531 Biosignal Measurements: An introduction to measuring, transduction, and
displaying of signals generated from biopotentials, biomedical sensors/ transducers for
measuring vital efforts, gases in fluids, force, displacement, blood pressure, blood flow,
respiration, and temperature.

ACE 532 Therapeutic and Prosthetic Devices: Principles of operation and design
of therapeutic and prosthetic Devices, Hemodialysis and water treatment unit,
Ventilators and hospital piping system, anesthesia machines, diathermy and electrical
surgical unit, Examples and case studies of calibration and quality assurance of
prosthetic and therapeutic devices.

ACE 533 Biomechanics: Introduction to solving biomechanical problems.
Relationship between forces, moments, mass, and acceleration for human body and
body segment motions. Centroids, center of mass, mass moment of inertia, and
relative motion, mechanics of tissues, joints, and human movement. Basic anatomy
and physiology of limb and joint defects, biomechanics, motion analysis, and current
device designs. Application of mechanical engineering and biomaterial selection
principles in the design of artificial limbs and joints.

ACE 534 Clinical Engineering: Introduction to clinical engineering — Medical Devices
Design, Classes, codes, standards, and regulations — FDA product approval process -
Medical technology life cycle (planning and management) - Computerized medical
equipment management systems - Healthcare Technology management (QA, Risk
Management) - Healthcare facility design and management - Safety in healthcare -
Improving Performance: Quality, Indicators, Benchmarking and Audit.

ACE 535 Biomaterials: Introduction to biological materials and biomaterials. The
selection, processing, testing and performance of biomaterials. The structural, thermal,
mechanical properties and biocompatibility and surgical applicability of metallic,
polymeric and ceramic implants and prosthetic devices. The physiochemical interactions
between implant material and physiological environment. The use of biomaterials in
maxillofacial, orthopedic, dental, ophthalmic and neuromuscular applications.

ACE 536 Health Information Systems: The course provides an overview of key
healthcare information technologies and concepts: healthcare data collection, storage,
and analytics, electronic health records (EHR), health information exchanges (HIE),
healthcare information privacy and security, telemedicine, and consumer health and
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mobile health systems. Several case studies provide additional analysis of technology
challenges and solutions in healthcare informatics

ACE 537 Medical Laboratory Analysis Devices: Blood Chemistry measurements
(blood gas concentration, concentration of ions, elements present in the blood, PH, ...),
Micro-transport measurements: flow rate meter and flow rate through cellular
membranes, measurements in test tubes and in reality, testing protocols, security rules,
efficiency measurements.

ACE 538 Nuclear Imaging Systems: lonizing radiation, Atomic & nuclear structure,
Radioactive decay, Interaction of radiation with matter, attenuation. Radiation detectors.
Gamma Camera, SPECT and PET systems. Nuclear image reconstruction methods.
Radiation safety and radiation protection.

ACE 539 Scientific Research methodology and Ethics: An overview of research
methodology including basic concepts employed in quantitative and qualitative research
methods. Introduction to scientific research planning, design, and implementation. The
course includes research logics, starting with the research question to conclusions, as
well as research ethics. Furthermore, the course emphasizes the structure of the academic
text and the associated tools (e.g. using electronic databases, using reference
management programs, use different citation format and styles, etc....). The course
concludes with a case study with presentation and written scientific paper.

PEM 541 Engineering Mathematics: Correlation functions- calculation of eigen-
values and vectors- finding the roots of power series- z-transform- difference equations-
Fourier transformation- fast Fourier transforms — inverse Fourier transforms- Case
study.

ACE 599 Research Project: Independent individual study of problems in a field related
to the Diploma- under the supervision of a faculty member.
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CSE 511 Advanced Computer Engineering: Fundamentals of computer design: cost
models- performance models- evaluation methodologies- implementation techniques
and tools. Topics include instruction set architectures- pipeline design- memory system
design- and basic concepts in storage systems. Understanding the rules of parallelism
and power in current and possible future computer designs is a growing component.

CSE 512 Digital Systems Engineering: The basic aspects of digital systems, advanced
logic design, Programmable Logic Arrays (PLASs), Field Programmable Gate Arrays
(FPGA) Hardware Description Language (HDI), smart devices.
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CSE 513 Microprocessor: Evolution of most common microprocessors (Intel series-
Motorola series). Architecture of 8-bit processors. Architecture of advanced processor.
Microprocessor busses (data bus- address bus- control and status bus- bus multiplexing-
buffering). Microprocessor machine cycle and timing. Microprocessor interfacing.
Memory interfacing peripherals interfacing. 1/0 organization. Interrupt handling.
Interfacing. Basic instruction sets of a microprocessor. Applications in industry
embedded systems.

CSE 514 Parallel Processing: Introduction to parallel processing: parallelism in Uni-
processor systems- parallel computer structures- architecture classification schemes-
parallel processing application- principles of pipe-lining processors- vector processors-
multiprocessors. Architecture. Data flow computers. VLSI computation. Analysis of
memory organizations. The economics of a processor project. Programs behavior.
Performance analysis. Multiprocessors shared memory. /o0 system support for
multiprocessor. Processor studies. Co-design embedded systems. Case studies. New
trends in computer architecture.

CSE 515 Computer Architecture: Definition and terms of computer architectures-
instruction sets- basic data types- addressing modes- memory organization: virtual
memory and virtual top real mapping memory hierarchy and cache memory- massive
storage’s- Interfacing. Conventional architecture- pipelined processors- parallel array
processors- re-configurable parallel array processors- associative processors- massively
parallel processors. I/O systems organization- 1/O processors- 1/O channels- 1/0 support
for multiprocessors- multiple servers- single-server- disk modeling- inverted servers-
disk cache buffers- concurrent disk- clusters of independent disks- disk arrays-
redundancy in disk array.

CSE 516 Embedded Systems: Overview of embedded systems and their design
challenges- custom single-purpose processors- introduce general-purpose processors
and their use- design a general-purpose processor- describes numerous standard single-
purpose processors (peripherals) common in embedded systems. Introduce memories
and interfacing concepts- respectively- to complete the fundamental knowledge
necessary to build basic embedded systems.

CSE 517 Distributed Systems: The purpose of the Distributed Systems course is to
learn the state-of-the-art of practical distributed systems and to distill design principles
for building large network-based computational systems. Our readings and discussions
will help us identify the research frontier and extract methods and general approaches to
implement these advanced systems. The topics we will study include dynamic packet
routing- global namespace systems- component architectures- ontologies- resource
allocation strategies- distributed security and authentication protocols- fault-tolerant
databases- distributed artificial intelligence- and virtual worlds. The course involves
discussions of two or three papers a week and a large group project implementing a
distributed system.

CSE 518 Cloud Computing: Cloud computing systems today, whether open-source or
used inside companies, are built using a common set of core techniques, algorithms, and
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design philosophies — all centered around distributed systems. Learn about such
fundamental distributed computing "concepts" for cloud computing.

CSE 519 Advanced topics in Computer Engineering: Recent developments in
computer engineering will be presented in this course. Course material will reflect the
needs of the postgraduate students and their research activities. The main topics will
include Grid computing, distributed computing.

CSE 521 Programming Language: Main characteristics of computer languages.
Languages are classified into imperial languages such as Pascal or c. Artificial
intelligence languages such as prolog- object oriented programming languages and
parallel architecture languages. A stress on the compiler design issues for these
languages is also presented in this course.

CSE 522 Data Structure and Algorithm: Programming principles such as structuring-
looping- and data structures. Complexity measures. Program performance. Arrays-
queues- stacks- lists trees. Searching- hashing- sorting- traversal of trees and graphs.
Emphasis on typical exercises and examples.

CSE 523 Operating Systems: Basic introduction to operating systems regarding their
relevant design techniques and structuring methods. Basic concepts processes- process
scheduling- memory management- file systems- input/output- and deadlocks. Prelude to
distributed operating systems in general- and modern systems such as object-oriented
systems and real-time systems.

CSE 524 Compiler Design: Functions of a compilers its phases and design issues.
Lexical analysis- passing- code optimization and code generation. Each compilation
phase is to be studied with depth and stress on the theories- algorithms and design
examples. Programming exercises are needed to get the in-hand experience required for
the students of such course.

CSE 525 Object Oriented Programming: The object-oriented programming paradigm
- classes- objects- inheritance- overloading- overriding- messages- abstract data types &
object-oriented analysis (subjects- classes-&-objects- structures- methods- attributes)-
Methods and Method Overloaded. Classes and Objects, Constructors, Destructors,
Method and Constructor Overloading, Create, initialize, and destroy objects in
application. Define operators, use delegates, and add event specifications. Implement
properties and indexers. Inheritance and Polymorphism: Creating a Derived Class,
Demonstrating Inheritance, adding Functionality to a Derived Class, Overriding Base
Class Functionality, Calling Base Class Functionality, Multilevel Hierarchies,
Preventing Inheritance, Single and Multiple Inheritance, Constructors and Destructors
Inheritance, Polymorphism. Windows Programming. Object-oriented languages- the
c++ language- exercises with win a&d.

CSE 526 Software Engineering: well-engineered software- the software process-
management process models. Human factors in software engineering- knowledge
processing- group working- software specification: software requirements definition-
system modeling- requirements specification- software prototyping- formal
specification- algebraic specification- model-based specification. Software design: the
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design process- design strategies- design quality. Object oriented design: function
oriented design case tools. User interface. Validation and verification.

CSE 527 Advanced Software Engineering: This course presents some advanced topics
of software engineering using group projects as the basic vehicle. Topics covered
include systems planning- managing complexity- requirements specification-
architectural and detailed design- design for reusability- reliability and testability. The
tools and environments.

CSE 528 Modeling and Simulation: Classification of System Models. Analog / digital
models, mathematical and formal descriptions, model hierarchies. Examples of models:
mechanical system models, electrical system models, logical system models, continuous
and discrete models, automata models, control models, queueing models, resource
sharing models. Modelling Techniques and Model Specifications. Methods of Computer
Simulation. Continuous simulation, discrete simulation, discrete-time simulation. Event-
by-event simulation, Monte Carlo-simulation. Software Tools for Modelling and
Simulations. Examples: SPICE (el. circuit simulation), numerical simulation, queueing
simulation. Finite element simulation, VHDL (computer hardware description
language). Discrete event simulation- process scheduling approach- event scheduling
approach- queuing theory- test signals- random number generators- model validation
and verification- exposition to simulation packages.

CSE 529 Advanced Topics in Software Engineering:

Recent developments in software engineering will be presented in this course. Course
material will reflect the needs of the postgraduate students and their research activities.
This course focuses on software engineering for smart, critical, and complex software-
intensive systems. The course contains four modules. 1) Requirements specification
module focuses on methods to transit from user requirements to high-quality technical
requirements; 2) Testing management model focuses on testing strategies; 3) Code
quality module focuses on code analysis, code review, and code refactoring; 4) Complex
system module focuses on verification and validation of complex software systems.
Students will apply the requirement specification, testing techniques, and code review
and refactoring to homework assignments and group projects throughout the course.

CSE 531 Data Transfer Between Computers: This course provides programming
frameworks and their implementation issues in the Cloud. It explains multiple topics,
including scalable distributed data stores, resource management (for supporting multi-
tenancy and elasticity) and virtualization techniques. Optionally, the student will also be
guided in the implementation of a basic version of the distributed runtime system for the
Map-Reduce programming framework The course covers OSI model- line topologies-
LAN- MAN- WAN- introduction to circuit switching- packet switching- ATM- x.25
etc.- signals (analog and digital)- Fourier series and transform- Fourier transform
properties- modulation and encoding techniques- multiplexing techniques- error
correction & detection techniques.

CSE 532 Computer Networks: Computer network environment network hardware and
software standard models network examples and service network architecture layers-
protocols- services network applications-high-speed network. Network Models: Layard
tasks, Open System Interconnection (OSI) Model, functions of the OSI layers. Data
Transmission: concepts and terminology, analog and digital data transmission, data
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transmission Impairments/issues. Data Encoding: signaling, encoding and modulation,
encoding and modulation techniques: digital data-digital signal, analog data-digital
signal, digital data-analog signal, and analog data-analog signal. Data Communications
Interface: Asynchronous and Synchronous Transmission, Line Configuration,
Transmission modes and Interfacing. Data link control: Flow control, Error control,
Error detection, Error correction, and Forward error correction, High-Level Data Link
Control (HDLC). Multiplexing: frequency division multiplexing and time division
multiplexing. Switching techniques: Circuit-Switching and Packet-Switching.

CSE 533 Advanced Computer Networks: Local Area Networks: LAN Architecture,
LAN topologies (Bus, Star, Tree, Ring). Wired LANs: Components of LAN, IEEE
project 802, LAN Protocols, LAN implementation, Ethernet and Fast Ethernet, Token
Ring and FDDI, High Speed LANs. Wireless LANs: Wireless LAN Applications,
Wireless LAN Requirements, IEEE 802.11 Architecture and Services, IEEE 802.11
Medium Access Control, IEEE 802.11 Physical Layer, and Connecting LANS.

Networking and Internetworking: Networking and Internetworking concepts and
fundamentals, Principles of Internetworking, Connectionless Internetworking, Routing
Protocol, Congestion Control Algorithms, Quality of Service, networking and
Internetworking Devices. Transport Protocol: Transport Services, Elements of
Transport Protocols, Protocol Mechanisms, TCP and UDP. Application Layer: The
Domain Name System (DNS), Electronic Mail, HTTP, FTP, SNMP. The Internet:
General Overview of the Internet, The Internet Protocol, TCP/IP protocol suite, The
World Wide Web, The Building Blocks of WWW.

CSE 534 Network Programming:

The course discusses many programming facilities for the development of network
applications. Program Interface to Protocols, Basics for Sockets Programming (Berkeley
Sockets, and Library Routines), The Socket Interface, Socket Implementation, Windows
Sockets (WinSock), Internet Sockets, Remote Procedure Call Concept (RPC), Remote
Login, Network Security (Trivial File Transfer Protocol). Attention is paid to designing
and implementing applications with threads- sockets- rmi/rpc- cgi/bin- servlets- php. In
addition- attention is paid to security and modern enabling technologies like peer-to-
peer systems.

CSE 535 Wireless Computer Networks:

Types of wireless networks, layered network architectures, addressing, naming,
forwarding, routing, communication reliability, the client-server model, web and email
protocols. OSI layers of wireless networks, Interconnection of wireless networks,
security of wireless networks, data transfer between wireless networks.

CSE 536 Computer Network Security: Presentation of security problems- firewalls-
traditional cryptography- algorithms of secret keys. Public key cryptography.
Authentication protocols and digital signatures. Key production for management
network applications- security of electronic mail- security of ATM networks.
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CSE 537 Advanced Topics in Computer Networks: Recent developments in
Computer Network will be presented in this course. Course material will reflect the
needs of the postgraduate students and their research activities.

CSE 541 Database Systems: An overview of database system- database management
system architecture- database administration- data communication manager. Distributed
processing. Relational data structure: relational data structure- repeating groups- relation
integrity rules. Relational calculus: a syntax for the relational algebra- SQL language.
Database design. Concurrency- security. Object oriented systems.

CSE 542 Advanced Database Systems: Database systems concepts and architecture,
Concepts used in UML, EER, and XML E/R Model, Functional Dependencies and
Relational Database Design, Storage and File Systems, Tree and Hash Indexes, Query
Processing and Implementation of Relational Operators, Query Optimization, Physical
Database Design, Transactions, Concurrency Control Protocols.

CSE 543 Knowledge Systems: Origins- importance- applications- limitations.
Structure- development. Forward and backward chaining architectures. Rule systems-
production systems. Tools- expert system shells. The clips production system language.
Knowledge acquisition techniques. Uncertainty (Bayesian methods- mycin certainty
factors- fuzzy logic). Case studies (mycin- prospector- teiresias). Applications:
diagnosis- configuration- decision support systems. Reasoning (case based- model
based- qualitative). Classification- knowledge discovery in data bases.

CSE 544 Information Systems: Systems and organization. Information- decision-
making and models. Types of information systems. Networked information systems.
Databases and database management systems multimedia and imaging database.
Applications of information systems to improve- communication- decision making- the
use of knowledge- execution- and products. Information system planning. The system
life cycle. System development approaches. Implementation for effectiveness and
efficiency. Protecting information resources.

CSE 545 Data Mining: Data mining concepts: what is data mining? why data mining?,
cycles of data mining, the various cycles in practice, data mining methodology,
measurement of the effectiveness of data mining. Various data mining techniques: the
market based analysis, clustering, link analysis, decision trees, artificial neural networks,
genetic algorithms, data mining and the corporate data warehouses, OLAPs, and
choosing the right tool for the job, putting data mining to work. Implementations in open
source software. Data mining software like: DB MINIER, SPSS, etc.

CSE 546 Bigdata: This course presents important common big data component
technology principles and architecture; Using open source Hadoop or Fusion Insight HD
to import and export massive data; HDFS basic operations; HBase client and table
operations; Hive and HQL statement query; Spark components; Flink; Flume; Kafka,
etc.; comprehensive applications for typical scenarios

CSE 547 Information Management Systems: This course introduces management
information systems, what they are, how they affect the organization and its employees,
and how they can make businesses more competitive and efficient. The course will focus
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on ways in which advances in information technology and communications networks
continue to recast the role and value of information systems in business and
management. Example topics include: organizational and technical foundations of
information systems, systems development, information management, infrastructure
management, system security, and creative business applications of information
technology.

CSE 548 Computer Applications: Computer control principles- digital proportional-
derivative- integral control- pole-placement digital control- independent regulation and
tracking pole-placement control. Minimum variance controller- generalized minimum
variance control. Computer process identification using least squares method. Practical
tips of industrial process identification-using MATLAB for control algorithms
simulation.

CSE 549 Information Security: Different levels of data security inception algorithms
and cryptographic techniques including block and system ciphers- key management- and
digital signature. Information flow control mechanism inference controls. Operating
system security aspects. Network and Internetwork- security including electronic mail
and network management security.

CSE 551 Artificial Intelligence: Artificial Intelligence (Al) definitions- Al
applications- knowledge importance- knowledge based system- knowledge
representation- search problems- blind search- informed search- structured knowledge-
associative network- object oriented representation- rule based systems architectures-
knowledge acquisition. General learning model learning by induction.

CSE 552 Artificial Neural Networks and Deep Learning: machine learning process.
Mathematical models of neural networks; neural network topology; convolutional neural
networks; activation functions and sparsity; backpropagation; data augmentation;
stochastic gradient descent; sequential neural networks; attentions; autoencoders;
modern neural network architectures; problems with deep learning; regularizing neural
networks; deep unsupervised generative learning.

CSE 553 Digital Image Processing: An introduction to basic techniques of analysis
and manipulation of image. image capture, image resolution, colour representation.
Medical Imaging - X-Ray analysis, MRI and CT-Scans. Digital filter implementations.
Modify individual pixels (Brightness adjustment, Contrast adjustment, Histogram
equalization), modify pixels’ locations, local transforms (Convolution- smoothing —
sharpening), edge detection, low and high pass filters), global transforms (Hough,
Cosine, Wavelet). Image compression. Morphological Transformations. Thresholding,
Region Based Segmentation, Template matching, Edge-based segmentation.

CSE 554 Computer Vision: This course covers crucial elements that enable computer
vision. Topics include color, light and image formation; early, mid- and high-level
vision; and mathematics essential for computer vision. feature detection and matching;
recognition tasks; image alignment and stitching; Motion estimation; 3D shape
representation and depth estimation.
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CSE 555 Computer Graphics: An introduction to the principles of computer graphics.
This includes an introduction to graphics displays and systems- introduction to the
mathematics of affine and projective transformations in 2D and 3D, perspective- curve
and 3D surface modeling- algorithms for hidden-surface removal- - methods for
modeling, illumination, shading and reflection.

CSE 556 Natural language Processing: Syntactic processing (parsing techniques-
grammars for natural languages). Semantic interpretation strategies. Context and world
knowledge (knowledge representation- discourse structures- belief models and speech
acts ). Response generation (question-answering systems- natural language generation).
Introduction to machine translation (knowledge-based and statistical approaches).
Speech understanding systems.

CSE 557 Introduction in Machine Learning: This course focuses on understanding
how the primary machine learning algorithms work, so students will be able to select
and adapt the methods to solve specific problems. Topics include: introduction to
machine learning, data preprocessing, data visualization, regression, classification,
supervised learning methods (nearest neighbors, decision trees and forests, Bayesian
classification, model validation and selection) unsupervised learning methods
(clustering, dimensionality reduction, self-supervised learning)

CSE 558 Human Computer Interface: The human, The computer, The interaction,
Paradigms, Usability of Interactive Systems, Guidelines, Principles, and Theories.
Design Process: Interaction design basics, HCI in the software process, Design rules,
Implementation support, Evaluation techniques, Universal design, User support. Models
and Theories: Cognitive models, Socio-organizational issues and stakeholder
requirements, Communication and collaboration models, Task analysis, Dialogue
notations and design, Models of the system, Modeling rich interaction. Interaction
Styles: Direct Manipulation and Virtual Environments, Menu Selection, Form Filling
and Dialog Boxes, Command and Natural Languages, Interaction Devices,
Collaboration and Social Media Participation. Design Issues: Quality of Service,
Balancing Function and Fashion, User Documentation and Online Help, Information
Search, Information Visualization Outside the Box- Group ware, Ubiquitous computing
and augmented realities, Hypertext, multimedia, and the world wide web.

CSE 559 Advanced Topics in Artificial Intelligence: Recent developments in
Artificial Intelligence will be presented in this course. Course material will reflect the
needs of the postgraduate students and their research activities.

CSE 599 Research Project: Independent individual study or investigation of problems
in a field related to the Diploma- under the supervision of a faculty member.
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PEM 501 Linear Algebra: Linear transformations — Properties of Linear

transformation — Kernel and range— Geometry of linear transformations— Matrices of
linear transformations — Complex vector spaces.

PEM 502 Mathematical Analysis: Boolean algebra— mapping— denumerable sets—
Fundamental Metric spaces— Continuous mapping— Limits and Cauchy sequences
Compactness spaces— Space of continuous functions— Derivatives Formal rules of
derivation— Theory of sets and functions— The real numbers axioms— Suprema and
infima— The bounded functions axioms— Calculus of differentiation and integration.

PEM 503 Complex Analysis: Complex numbers — Complex functions — Limits and
continuity — Complex differentiation and the Cauchy-Riemann equations — Complex
integration and Cauchy’s integral theorem — Laurent’s series and the residue theorem —
Conformal mapping.

PEM 504 Special topics in Engineering Mathematics: Advanced techniques in the
analytical solution of engineering problems - Topics related to linear vector spaces-
Advanced applications of the theory of functions of complex variables— Applications of
transform methods — introduction to Perturbation techniques.

PEM 505 Linear Differential Equations (ordinary and partial): Geometrical
interpretation and solutions of ordinary differential equations - Linear ordinary
differential equations with constant coefficients- Homogeneous and non-homogeneous
linear differential equations with constant coefficients- Simultaneous equations- Euler's
and Lagrange differential equations- Linear ordinary differential equations with non-
constant coefficients- The wave equation in different dimensional equations- Laplace’s
equations in Cartesian- polar and cylindrical coordinates- Non-homogeneous partial
differential equations.

PEM 506 Numerical Analysis (1): Mathematical Preliminaries and Error Analysis -
Solutions of Equations in One Variable - Interpolation and Polynomial Approximation
-Numerical Differentiation and Integration- Initial-Value Problems for Ordinary
Differential Equations -Direct Methods for Solving Linear Systems - Iterative
Techniques in Matrix Algebra.

PEM 507 Introduction to Operational Research: Formulation of linear programming
problems— Basic concepts — Graphical solutions— Solutions using the simplex method
and compact simplex method— The alternating solutions, unbounded solutions and
degenerate solutions studies Optimality conditions of one dimensional optimization
Problems— Unconstrained optimization technique (Gradient method)— Constrained
optimization techniques: Direct method (linear combination method)— Indirect method
(Separable programming)— Quadratic programming.

PEM 508 Introduction to Probability and Statistics: Introduction to statistics and data
analysis- Measures of Location (The sample mean and median)-
Measures of Variability (sample range, sample variance, sample standard deviation)-
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Graphical Methods and Data Description - Correlation coefficient and regression lines-
Probability (Random experiment, Sample Space, Events, Counting Sample Points,
Probability of Events, Properties of Probability, Conditional Probability, Multiplicative
Rules and Bayes' Rule).

PEM 509 Abstract Algebra: Algebra construction - Abelian group — Finite and infinite
groups — Order of a finite group — Groups Permutations — Cyclic Permutations — Even
and Odd Permutations — The relation of isomorphism in the set of all groups — Complex
and subgroups of a group— Cosets— Lagrange’s, Euler's, Fermat's, Cayley's Theories—
Normal subgroups — Center of a group — Rings with or without zero divisors — Integral
domain — Field — Division ring — Isomorphism of rings — Quotient rings.

PEM 510 Discrete Mathematics: Fundamental principles of counting, Fundamental of
logic, Properties of the integers, Relation and functions, Equivalence relations and
partitions, generating functions, Recurrence relations, Trees, optimization and matching,
Rings and modular arithmetic, Boolean algebra and switching functions, Finite fields
and combinatorial designs.

PEM 511 Introduction to Integral Equations: Introductory Concepts (Definitions-
Classification of Linear Integral Equations- Integro-Differential Equations)- Linear
integral equations (Fredholm Linear Integral Equations -Volterra Linear Integral
Equations -Volterra-Fredholm Integral Equations- Solution of an Integral Equation -
Volterra-Fredholm Integro- Differential Equations- Converting Volterra Equation to an
ODE).

PEM 512 Modern Physics: Special Theory of Relativity, Planck’s Hypothesis and The
Black Body Radiation, The Photoelectric Effect, The Compton Effect, Atomic Line
Spectra and Bohr’s Theory for of The Hydrogen-Like Atom, Zeeman and Stark Effects,
De Broglie Waves and Schrddinger Equation and Its Applications, Electron Spin and
Atomic Structure, Classical and Quantum Statistics, The Fermi-Dirac Distribution
Function, Free Electron Theory of Solids, Crystal Structures, Semiconductors.

PEM 513 Physical Optics: Image Formation, Ray Tracing, Total Internal Reflection,
Refraction of Light, Aberrations of Lenses, Image Quality Evaluation, Dispersion
Theory, Optical Design, Interference of Light, Diffraction of Light, Polarization of
Light.

PEM 514 Quantum Mechanics 1: Origin of Quantum Mechanics, Postulates of
Quantum Mechanics, Solution of Schrodinger equation, Three-dimensional problems,
Angular Momentum, Approximation Methods.

PEM 515 Atomic and Molecular Physics: Radiation Theory, Photon— Particle
Scattering, Models of Hydrogen Atom, Optical Spectrum of the Atom, Quantum
Numbers and Electronic Distribution in the Atom.

PEM 516 Statistical Thermodynamics: Introduction to statistical methods — Statistical
description of particle systems — Statistical thermodynamics — Maxwell and Boltzmann
distribution — Simplified applications of statistical mechanics — Bose-Einstein and
Fermi-Dirac distribution functions — Applications.
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PEM 517 Solid State Physics (1): The Crystalline State, The Specific Heat of Solids
and Lattice Vibrations, The Band Theory of Solids, Free Electron Theory and
Conductivity of Metals, The Electron Distribution in Insulators and Semiconductors, p-
n Junctions and Transistors, Dielectric and Optical Properties of Insulators,
Photoconductivity, Luminescence, Diamagnetism and Para magnetism.

PEM 518 Physics of Dielectrics: Polarization of Dielectrics, Different Types of
Polarizabilities, Different Expressions for The Dielectric Constant, Dependence of
Dielectric Constant on Temperature and Frequency, Losses in Dielectrics Composite
Dielectrics.

PEM 519 Mathematical Physics: Vibrating Cord — Single-Wave Equation —
D’Alembert’s Equation of Wave Equation — One-Way Heat Flow — Heat Flow through
Infinite Rod — Oscillator — Two-dimensional Wave Equation — Rectangular Membrane
— Bessel Equation — Laplace Transform Properties

PEM 520 Materials Science: Introductory Principles: Materials and Properties,
Structure and Energy of Atoms, Atomic Bonding and Coordination, Structure of Solid
Phases: Crystalline Phases, Crystal Geometry, Structure Disorder, Solid Solution,
Electrical Processes in Solids, Dielectric Behavior of Materials, Electronic Properties of
Solids, Semi-Conduction in Solids, Magnetic Behavior of Solids, Polymers, Ceramics,
and Amorphous Materials.

PEM 521 Laser Physics: Absorption and Emission of light, Einstein Relations,
Population inversion, Gain coefficient, Optical resonator, Laser Modes, solid state
lasers, semiconductor lasers, Gas lasers, Dye lasers, Free electron laser and some new
lasers. Laser beam properties, Line width, Divergence, coherence, Brightness, focusing
properties of laser, Q-switching, Frequency doubling, Phase conjugation. Applications:
medical, industrial, Military, Scientific, Holography and compunctions.

PEM 522 Plasma Physics: Polarization of Dielectrics, Different Types of
Polarizabilities, Different Expressions for The Dielectric Constant, Dependence of
Dielectric Constant on Temperature and Frequency, Losses in Dielectrics Composite
Dielectrics.

PEM 523 Computational Physics: Calculating the coefficient of friction in fluid
mechanics — Calculation of velocity and acceleration — Calculation of heat transfer rate
— Solving the differential equation of an electric circuit — Calculation of the volumes of
the gas equation — Calculation of the heat needed to heat the material — Calculations of
the design of a nuclear reactor. — Calculation of oil well pressure — applications in
numerical methods

PEM 524 Experimental Physics: Electrical properties - Determination of refractive
index - Magnetic properties - Flexibility coefficient - Activation energy - The
characteristic curve of the solar cell.
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ECE 611 Wireless Communications: Overview of Wireless Communications,
Statistical Multipath Channel Models and Path Loss, and Shadowing, digital
communications over fading channels, diversity techniques for fading mitigation,
channel adaptive transmission, Capacity of Wireless Channels Performance of Wireless
Channels in terms of probability of error, Cellular Systems and Infrastructure-Based
Wireless Networks, Ad Hoc Wireless Networks. Key technologies for wireless
networks.

ECE 612 Advanced Communication Systems: Introduction to 5G System and its
challenges — Cognitive Radio fundamentals — Cooperative communication fundamentals
— D2D Communication — Millimeter wave channel characteristics — IOT — Massive
MIMO — performance analysis of 5G systems and optimization problems - spread
spectrum communications - synchronization and tracking techniques.

ECE 613 Digital Modulation Techniques: Signal Space Concepts and Representation
of Signals and Noise; Classification of Signals; Different Digital Modulation
Techniques, Optimum Receivers; Shannon-Hartley Theorem; Concepts and Metrics for
Comparison: Power spectra, spectral characterizations, sidelobe regrowth, Bandwidth
efficiency (bps/Hz), Performance in AWGN channel, Sensitivity to Intersymbol
Interference (I1SI); Comparison Tools: Eye Diagrams, Scatter Diagrams (signal & noise),
Signal Space Diagrams with Transitions, Phase Tree, Spectrum Analyzer.

ECE 614 Statistical Communication Systems: Random processes and spectral
densities- random signals through linear and nonlinear systems - Wide-sense stationary
process and filtering- white noise- non-Gaussian distributions -The concepts of source-
channel- and rate of transmission of information. Entropy- mutual information- and
channel capacity- Source coding - Rate distortion theory - Noisy channels- the coding
theorem for finite state memoryless channels - Markov chains. Applications.

ECE 615 Network Architecture and Protocols: Approaches and metrics for
evaluation; synergies among evaluation, design and management; Queuing theory:
birth/death processes, M/M/1, M/M/1/K, M/M/m, M/M/wo, M/M/m/m, M/G/1 and
M/G/1 with priority models; Open and closed networks of queues; Discrete-time
queuing systems; Simulation models for network and protocol design and performance
analysis; Traffic characterization and modeling; self-similarity; Network bandwidth
assignment and bandwidth management; Graph theory and application to access and
backbone network design; Network Management and SNMP.

ECE 616 Mobile Sensing Systems and Applications: Mote-class sensing systems:
different sensor node platforms and MAC technologies, data dissemination, applications
in structure, environment and data center monitoring; Mobile device based sensing
systems: characteristics of modern mobile devices (e.g., smartphones, tablets) and their
embedded sensors; Participatory sensing: the paradigm, common mathematical and
algorithmic techniques, applications in transportation (e.g., fuel efficiency, road
monitoring), activity recognition, fitness/health monitoring (e.g., sleep quality,
exercise), environment monitoring (e.g., noise, pollution); Location sensing
technologies: WiFi based, light based, inertial based, image based, acoustic based,
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localization and indoor floor plan construction; Evolution towards future information
centric sensing; applications in vehicle based sensing and Internet-of-Things (e.g.,
energy efficiency for smart homes/buildings).

ECE 617 Estimation and Detection of Signals in Noise: Neyman-Pearson likelihood-
ratio tests for signal detection; Maximum-likelihood parameter estimation; Detection of
known and Gaussian signals in white or colored noise; quantized detection; narrowband
signal detection; distance measures and Chernoff bounds; sequential detection;
robustness; non-parametric detection; continuous-time detection and the Karhunen-
Loéve expansion; Applications to communications, radar, signal processing.

ECE 618 Wireless Networking and Mobile Computing: Overview of fundamental
challenges in wireless networking and potential techniques; Wide area wireless
networks: Mobile IP; Wireless local area networks (WLAN): MAC design principles,
802.11 (WIiFi); Wireless personal area networks (WPAN): 802.15.4 (ZigBee),
Bluetooth; Mobile ad hoc and sensor networks; Mobile computing and applications;
Mobile security platforms; Advanced topics in wireless networks and mobile computing.

ECE 621 Advanced Optical Fiber Communications 1: Evolution of Lightwave
Systems; Components of a Lightwave System; Optical Fibers: single- and multi-mode,
attenuation, modal dispersion, group-velocity dispersion, polarization-mode dispersion;
Nonlinear effects in fibers: Raman, Brillouin, Kerr; Self- and cross-phase modulation,
four-wave mixing. Sources: light-emitting diodes, laser diodes, modulation, chirp,
linewidth, intensity noise; Modulators: electro-optic, electro-absorption; Photodiodes:
p-i-n, avalanche, responsivity, capacitance, transit time. Receivers: high-impedance,
transimpedance, bandwidth, noise; Digital intensity modulation formats: non-return-to-
zero, return-to-zero; Direct Detection; Receiver performance: Q factor, bit-error ratio,
sensitivity, quantum limit; Sensitivity degradations: extinction ratio, intensity noise,
jitter, dispersion; Wavelength-division multiplexing.

ECE 622 Optoelectronic and Photovoltaic Devices: Dielectric optical waveguides and
optical fibers; Electronic Properties and Optical Processes in Semiconductors;
Compound semiconductor heterostructures; Spontaneous and Stimulated Emission;
Light Emitting Diodes (LED); Semiconductor Laser devices and quantum confined
systems; Optical Microcavities; Photonic crystals (PC) and Photonic Bandgaps (PBG);
Photodetectors and Optical Modulators; Recent advances and applications of micro- and
nano-photonics; Photovoltaic cells: fill factors and efficiency, temperature effects,
alternative materials and structures.

ECE 623 High Speed Communication Circuits: Communication Systems Overview;
Transceiver Architectures; WaveGuides and Transmission Lines; MOS Transistors,
Passive Components, Gain-Bandwidth Issue for Broadband Amplifiers; High Frequency
Broadband Amplifiers; Enhancement Techniques for Broadband Amplifiers,
Narrowband Amplifiers; Noise Modeling in Amplifiers; Low Noise Amplifiers; Voltage
Controlled Oscillators; Mixers; Noise in Voltage Controlled Oscillators; Power
Amplifiers, Modulation of Power Amplifiers; Linearization Techniques for Power
Amplifiers, Adaptive Biasing; Phase-Locked Loops and Integer-N Frequency
Synthesizers; Noise in Integer-N and Fractional-N Frequency Synthesizers; Design of
Fractional-N Frequency Synthesizers and Bandwidth Extension Techniques; Advanced
RF Topics; RF Transceiver Design Example.
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ECE 624 Nonlinear Optics: Nonlinear optical processes and their applications:
Nonlinear propagations in optical fiber, Fiber and semiconductor lasers, optical
amplifiers and modulators; Origin of second- and third-order nonlinear susceptibility,
symmetry properties, coupled-wave propagation, phase-matching techniques, sum- and
difference frequency generation, parametric amplification and oscillations, four-wave
mixing, self- and cross-phase modulation, Electro-optic, acousto-optic, and magneto-
optic devices; Soliton generation and propagation, Stimulated Raman scattering, and
two-photon absorption; phase-conjugate optics.

ECE 625 Laser Systems and Applications: Interaction of radiation with atoms, laser
oscillations and threshold conditions, 3- and 4-level laser systems, rate equations
analysis, Gaussian beams, gain saturation, Q-switching, mode locking , and laser safety;
CW lasers systems: Ruby-, Nd:YAG- and Nd:Glass lasers, DPSS lasers, fiber lasers, gas
lasers; Pulsed lasers: ns, ps, and fs lasers, excimer-, dye-, X-ray and free-electron lasers;
Semiconductor lasers: DH, QW, QCL, VCSEL, DFB and DBR lasers; Application of
lasers in data storage, communication and information technology; Laser applications in
optical metrology; Surface profile and dimensional measurements; Laser Applications
in material processing and manufacturing; 3D-printing, marking, drilling, cutting,
welding, hardening and manufacturing; Laser Doppler velocimetry, LIDAR, laser
spectroscopy, Bio-medical applications of lasers, Laser tweezers and applications, laser
applications in defense.

ECE 626 Optical Access Networks: Access Networks Overview: Digital Subscriber
Line (DSL), Cable Modem, Ethernet, Last-Mile Bottleneck, Optical Access Networks;
Passive Optical Networks: Economic Considerations in PON Development, WDM
PONs, TDM-PON, Other Types of PONs; PON Architectures; PON Standards;
Transceivers for Passive Optical Networks; Ranging and Dynamic Bandwidth
Allocation; Protection Architectures for PON; Next-generation PON; Hybrid Optical
Wireless Access Networks: FiWi access networks; Free-space optical communications;
Visible light communications; Underwater wireless optical communications.

ECE 627 Microwave Photonics: Introduction to microwave photonics; Basic optical
and RF components (optical sources, modulators, receivers, passive devices, RF mixers,
wireless receivers); Applications of microwave photonics — fiber-wireless links (basic
configuration, signal generation, transport strategies, design and analysis, limitation);
microwave photonics signal processing (filters, photonics analog-digital-converters,
Optical switching of microwave signals, Photonic Beamforming Techniques, electro-
optic sampling); Optoelectronic microwave oscillator (generation, frequency combs);
Photonic integrated circuits for microwave photonics); THz generation; Optical
interface used by industry in current 3G/4G systems; Optical Networking of Wireless
Networks: basic planning constraints, an optimization framework.

ECE 628 Integrated Optics: Review of Electromagnetic Principles; Planar Slab
Waveguides: Step-index and graded-index waveguides, guided and radiation modes;
Channel Waveguides; Fabrication of integrated optical waveguides and devices;
Numerical simulations: beam propagation method (BPM), finite-difference time-
domain (FDTD) method; Mode Coupling; Grating Theory; Air-to-Waveguide Couplers:
End, butt, prism, and grating coupling; Passive Waveguide Devices: Path bending
components, Branching waveguides, Polarizers and mode splitters, Wavelength
multiplexers and demultiplexers, Waveguide Lenses; Active Waveguide Devices:
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Electro-Optic, Acousto-Optic, Electroabsorption devices; Examples of Integrated Optics
Circuits: Acousto-Optic Correlators, Mach-Zehnder modulator, Integrated optics
sensors, etc.. Techniques for optoelectronic integration and the relevance of bipolar and
field-effect devices for monolithic integration.

ECE 629 Silicon Photonics: Introduction; Fundamentals of Light; Basics of Guided
Waves; Silicon-on-Insulator (SOI) Photonics; Loss and Coupling in SOI Photonics;
Waveguide Design; Directional Couplers; Directional Couplers Design; Periodic
Waveguides; More Building Blocks; Tunable Filters, Delay-Lines and Switching
Circuits in SOI Platform; Optical Input/output Design; Fabrication of Silicon Waveguide
Devices.

ECE 631 Speech Signal Processing: Speech Production and Modelling: Physiology of
speech generation; phonemics and phonetics; acoustic characteristic of speech sounds,
Discrete-time speech production model; Speech Analysis and Feature Extraction, Short-
term processing: short-term Fourier analysis; spectrograms, Speech parameterization:
linear prediction; cepstrum; Speech Enhancement: Classical: Spectral subtraction;
Wiener filtering; MMSE estimator, Advanced: deep neural networks (DNN)-based
approaches; Speech Coding: Attributes of speech coders; waveform coding; LPC;
MELP, Analysis-by-synthesis coders: CELP, MPLPC, G.729, G.723.1; Speech
Recognition: Feature parameters for speech recognition, Continuous speech recognition:
hidden Markov models (HMM), language models, DNN, DNN-HMM hybrid, Speaker
adaptation: MAP, MLLR, speaker adaptive training; Speaker Recognition: Applications
of speaker recognition technologies, Classical methods: Feature warping, GMM-UBM,
Advanced methods: GMM-SVM, i-vectors, PLDA, and DNN i-vectors.

ECE 632 Adaptive Signal Processing: Fundamentals for adaptive systems; mean-
square estimation, Wiener filters; Introduction to adaptive structures and the least
squares method; State space models; Kalman filters; Search techniques: Gradient and
Newton methods, LMS (least mean squares), RLS (recursive least squares); Analysis of
adaptive algorithms: Learning curve, convergence, stability, excess mean square error,
misadjustment; Generalizations of LMS and RLS.

ECE 633 Digital Image Processing: Digital Image Fundamentals; Image
Enhancement: Spatial domain techniques, Fourier domain techniques; Sampling and
quantization; Image Reconstruction from Projections: X-ray computed tomography
(CT), SPECT/PET (Single-Photon/Positron Emission CT), MRI (Magnetic Resonance
Imaging); Image Restoration; Color Image Processing; Image Segmentation; Image
Compression.

ECE 634 Medical Imaging Systems: Physics of Radiography: X-ray generation,
Interactions with matter, Detection; Projection Radiography: Instrumentation, Image
formation, Image quality; Computed Tomography: Instrumentation, Image formation,
Image quality; Physics of Nuclear Medicine: Nuclear decay, Statistics of nuclear decay;
Single Photon Emission Computed Tomography (SPECT) and Positron Emission
Tomography (PET): Instrumentation, Image formation and quality, Radiotracers and
applications; Physics of Ultrasound: Wave equation, Doppler effect; Ultrasound
Imaging: Instrumentation, Scan modes; Physics of Magnetic resonance imaging (MRI):
Formation of magnetization, Spin motion, Relaxation; MRI Imaging: Instrumentation,
K-space and pulse sequencing, Image quality.
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ECE 635 Pattern Recognition: Introduction: Problems in decision making processes,
Mathematical formulation; Pattern recognition and learning machines: Review of
probability theory and linear algebra, Bayes classification, Parametric classifier design,
Nonparametric classifier design, Estimation of classifiability, Classifier evaluation,
Learning algorithms; Data structure analysis: Feature extraction for signal
representation, Feature extraction for classification, Clustering, Modeling and validity
tests.

ECE 636 Discrete Transforms and Their Applications: Z-transform- Fourier
transform- Wavelet transform — Curvelet transform- Walsh transform — Hadamard
transform- Radon transform — Randlet transform- Fast implementation of discrete
transforms- Applications of discrete transforms in signal processing- image processing-
antennas- microwave and digital communications.

ECE 641 Propagation theory of Electromagnetic Waves: Electromagnetics and RF
Propagation, Atmospheric Effects, Near-Earth Propagation, Fading and Multipath
Characterization, Indoor Propagation, Rain Attenuation of Microwave and Millimeter
Wave Signals, Wave propagation for Satellite Communications.

ECE 642 Microwave Devices and Circuits: Power dividers and directional couplers -
Periodic structures and microwave filters - Microwave propagation in ferrites — Noise
and distortion in microwave circuits — Modern trends in microwave technology
(Metamaterials) - Microwave measurements (Network Analyzer, Impedance
Measurement, Frequency Measurement, Power Measurement).

ECE 643 Numerical Methods for Electromagnetics: Numerical methods for solutions
of problems in Electromagnetics with application to static, quasistatic, and high
frequency fields. Introduction to essential features of method of moments, finite element
method, finite-difference method, method of lines, field-matching and mode matching
techniques, transmission-line matrix method and spectral-domain approach: Fourier and
Hankel transforms, Green's functions in multilayered media. Applications to problems
in Microwave Circuits and Antennas.

ECE 644 Advanced Antenna Engineering: Transmitting and receiving antennas-
Linear and aperture antenna- Arrays - Coupling between elements - Broadband
antennas -small antennas- fractal antennas - Antenna synthesis and design - Antenna
measurements- Experimental investigation of antenna parameters such as gain- input
impedance and patterns of selected antenna types.

ECE 645 Microwave Antennas: Equivalence principle and radiation potentials -
Uniform and nonuniform illuminated apertures- Horn antennas - Curved surface
reflector antennas- paraboloid- spherical surfaces- shaped paraboloid and doubly curved
surface reflector antennas- Ray optic methods and asymptotic techniques - Lens
antennas - Microstrip antennas- Laboratory measurements of the parameters of some of
the considered antennas - electromagnetic simulation programs.

ECE 646 Electromagnetic Scattering: Boundary condition- field representations -
Low and high frequency scattering - Scattering by half plane (Wiener-Hopf method)-
Edge diffraction- Scattering by cylindrical surfaces and spheres- Watson transformation-
Airy-Fock functions- creeping waves - Geometrical and physical theory of diffraction.
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ECE 647 Radar Systems Analysis and Design: Review of radar systems; Swirling
models for radar cross-section and noise and clutter models; Sampling of pulsed radar
signals in space-time dimensions and Doppler spectrum; Design of matched filter of
moving target; Moving Target Indicator (MTI) and Doppler processing for clutter
attenuation; Neyman-Pearson detection theory for radar signals; Constant false alarm
detection techniques (CFAR); Beamforming and space-time adaptive processing.

ECE 648 Numerical Methods for Antennas: Numerical techniques for antennas -
Solution of integral equations - Method of moments - conjugate gradient- fast Fourier
transform and finite element boundary integral methods - High frequency methods -
Applications including planar antennas- strip dipoles and patches- arrays- apertures-
antenna synthesis and design - Computer implementations of some of the considered
numerical methods- fractal antennas.

ECE 651 Advanced Digital Integrated Circuits: Analysis and design of MOS and
bipolar large-scale integrated circuits at the circuit level - Fabrication processes- device
characteristics- parasitic effects and dynamic digital circuits for logic and memory
functions - Calculation of speed and power consumption from layout and fabrication
parameters- ROM.

ECE 652 Computer Aided Design for VLSI: Introduction to Application Specific
Integrated Circuits (ASICs) and Electronic Design Automation; Basic CMOS
technology and design rules; Overview of hardware modeling with VHDL; Graph
concepts, algorithms and their efficiency; Simulation; High-level synthesis: Datapath
and control synthesis; Logic-level synthesis and optimization of combinational and
sequential circuits; Testing (fault modeling, simulation, test generation) and design for
testability; Physical design automation (placement, floor planning, routing); Timing
analysis; Verification.

ECE 653 Biomedical Electronics: Circuit design for medical applications including
weak inversion amplifiers; integrated ULF filters; chopper stabilization; electrochemical
interfaces; neurostimulation pulse generation; wireless powering of and communication
with implantable devices. Electrophysiological signaling and aspects of signal
processing for biomedical systems.

ECE 654 Superconductive Devices and Circuits: Introduction to superconductivity -
Electron pairing. BCS and Ginzburg-Landu theories - Single-particle and Josephson
tunneling - Electrodynamics of superconductors and Josephson junctions - Proximity
effect - Mixed state in type Il superconductors - Thin film - Applications in analog and
digital circuits - Fabrication technology.

ECE 655 Principles and Methods of Nanofabrication: Top-down and bottom-up
approaches to the fabrication of nanoscale (<100 nm) materials and devices; limits of
optical and electron beam lithography; imprinting techniques; probe-based assembly;
synthesis of nanostructures by solution methods, metal-catalyzed reactions,
heteroepitaxy, phase separation; control of nucleation, coalescence and growth rate;
directed self-organization of nanoscale features (pores, islands, clusters, tubes and
wires); ion-beam and pulsed-laser processing at the nanoscale; stability of
nanostructures.
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ECE 656 MOS Analog Integrated Circuits Design: Analysis and design of MOS
amplifiers; Stability and compensation of feedback amplifiers; Switched capacitor
circuits; Sample-and-hold circuit and comparators; Data converter fundamentals;
Digital-to-analog Nyquist-rate converters; Analog-to-digital Nyquist-rate converters
(integrating, SAC, algorithmic, flash, two-step, interpolating, folding, pipelined); Delta-
sigma modulation; Low-voltage and low-current analog design; Bias circuits; Voltage
references and other analog circuits. Introduction to noise analysis in MOS circuits.

ECE 657 IC Layout Synthesis: Theory of circuit partitioning, floor planning and
placement algorithms. Techniques for routing and clock tree design. Timing analysis
and cycle time optimization. Topics in low-power design. Large-scale optimization
heuristics, simulated annealing and Al techniques in CAD. Modern physical design
methodologies and CAD software development.

ECE 658 Design of Microprocessor-Based Systems: Introduction to Embedded
systems design; Instructure Set Architecture (ARM); Assembly, C, and GNU
Toolchains; Memory and 1/O Architecture; Memory-Mapped Peripherals; Interrupts;
Timers, Counters, Compares, and Captures; Memory Technologies (SRAM, DRAM,
Flash); Serial Communications (UART, SPI, 12C); Data converters (ADC, DAC);
Wireless Communications; Circuit Board Design and Fabrication; Special Topics.

ECE 659 Nanoelectronics: Introduction (from classical electronics to nanoelectronics);
Wave-particle duality, Schrodinger wave equation; Materials for nanoelectronics:
Semiconductors, Carbon nanomaterials nanotubes; Electrons in low-dimensional
structures: Electrons in quantum wells, Electrons in quantum wires, Electrons in
quantum dots; Fabrication of nanostructures: Crystal growth, Nanolithography, Clusters
and nanocrystals, Nanotube growth, Characterization of nanostructures; Electron
transport in semiconductors and nanostructures: Time and length scales of the electrons
in solids, Statistics of the electrons in solids and low-dimensional structures, Electron
transport in nanostructures; Nanoelectronic devices: Resonant-tunneling diodes, Field-
effect transistors, Single-electron-transfer devices.

ECE 661 Advanced Applications of Acoustic Devices: Basic principles- waves-
propagation- impedance- reflection- trans- mission- attenuation- scattering- power
levels -Generation of ultrasonic waves- transducers- focusing -Fraunhofer and. Fresnel
zones - Instrumentation- display methods- Doppler techniques- signal processing.
Industrial and medical applications will be emphasized.

ECE 662 Underwater Acoustic Systems: Propagation of acoustic plane waves in a
homogeneous medium and its electrical equivalent model. Acoustic impedance.
Pressure measurements and units. Acoustic transducers and equivalent circuits. Acoustic
arrays, beam forming and beam steering. Sound transmission in the ocean. Ambient
noise. Sonar equations. Performance analysis of active and passive sonar systems.
Introduction to specialized acoustic systems.

ECE 671 MEng Scientific Report: This project-oriented course may include
theoretical, experimental, or computer studies in their area of specialization supervised
by an ECE department member. Students will receive guidance from their project
supervisor in developing the research topic. A substantial written document as well as a
public presentation of a completed project is required. Eligible for credit only towards
the MEng degree.
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ECE 672 Advanced Applications of Neural Networks: Principles of neural networks
and its mathematical models — Performance analysis of neural network models —
Application of neural networks in (signal and image processing - pattern recognition -
mobile communication - antenna and microwave design - optical component design —
circuit design — Digital communication systems).

ECE 673 Remote Sensing: Basic concepts - Airphoto- interpretation for terrain
evaluation - Thermal and multi-spectral scanning -Microwave sensing - SAR -LIDAR-
Earth resource satellites - Digital image processing.

ECE 674 Modern Coding and Encryption Systems: Cyclic Redundancy Codes-
Galois fields- Golay codes-Caesar Cipher-Mono-Alphabetic Ciphers-Polyalphabetic
Ciphers-Playfair Cipher-Vernam Cipher (Stream cipher)-Rail fence Technique
(Transposition cipher)-Row Transposition Ciphers-Hill Cipher-Vigenere Cipher-Affine
Cipher.

ECE 675 Embedded Systems: Introduction to embedded systems, overview of the
design flow; Embedded system specification and modeling; Embedded hardware
platforms and peripherals; Interfacing to the external world through sensors and
actuators; Design and synthesis of ASIC hardware; Software organization, scheduling,
and execution; Microcontroller and DSP architectures, 1/0 systems, timing and event
management; Embedded and real-time operating systems; Wired communication and
bus protocols; Basics of wireless communication and embedded networking; Energy
management and low-power design; Safety and reliability in embedded systems; Secure
embedded system design; Case studies: Low-end systems (medical devices, smart cards,
Sensors).

ECE 676 Tele-traffic Engineering: Elements of teletraffic theory- traffic units and
variations- dimensioning - Statistical description- traffic distributions- availability - Loss
and delay systems- loss system overflow- grading - Link systems - Routing networks -
Composite delay systems - Over- loading sensitivity.

ECE 677 M.Sc. Thesis: The student is required to produce original research, presented
in the form of a thesis, and defend his/her work before a panel of expert examiners in
the field as a partial fulfillment of the MSc degree.
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ACE 611 Adaptive Control Systems: Introduction - Real time parameter estimation of
systems- Properties of adaptive control systems - Self-tuning regulators- Direct and
indirect adaptive control systems - Model reference adaptive control systems -Model
predictive adaptive control systems- Convergence and stability of adaptive control
systems- Practical aspects and implementation of adaptive control systems -applications.

ACE 612 Optimal Control Systems: Controllability-Observability-Calculus of
variations- Pontryagin principle- optimal state feedback systems- output feedback
systems- Riccati equation- optimal PID controllers- stability.
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ACE 613 Neural Networks Control: Introduction to artificial neural networks -
Artificial models - Single layer perceptron - Multilayer feed forward networks —
Recurrent neural networks — System modeling using neural networks — Direct and
indirect neural networks control — Industrial applications.

ACE 614 Fuzzy Logic Control: Introduction to fuzzy logic systems — Basic concepts
of fuzzy sets — Mamdani fuzzy systems — Fuzzy control with Mamdani fuzzy systems —
Takagi-Sugeno fuzzy systems — Adaptive fuzzy control — Neuro-Fuzzy networks -
Industrial applications

ACE 615 Real-Time Computer-Aided Control: Introduction- review of real time
systems- computer concepts in real time - computer hardware for real time - software
requirements for real time- real time operating system — embedded operating system -
buses and interfacing- sensors interfacing — control design in real time - Applications.

ACE 616 Selected Topics in Automatic Control Systems: This course should include
the modern and the new scientific materials concerning the course- which is needed for
students- Case study.

ACE 617 Networked Control Systems: Introduction to computer Networking,
Networked Control system architectures and components, Quantization and Stability
Analysis of Networked Control Systems with network induced delay and packet
Dropout, System Stability , Predictive Control over Network and Controller Synthesis,
Fault Detection Over Network Subject to Delay and Packet loss, Security of Networked
Control Systems.

ACE 618 Renewable Energy: Thermal Solar systems ( Heating- Cooling and
Ventilation) — photovoltaic solar systems - Types of technologies - Architecture - Solar
Power Plants - Solar chemical - Energy storage - Solar Vehicles — Wind energy -
Wind variability and turbine power - Turbine placement - Utilization - Theoretical
potential - Economics and feasibility - Intermittency and variability - Energy storage -
Predictability - Ecology and pollution - Power generation — power electronics-
applications.

ACE 621 Mobile Robots: Introduction- architecture -specifications- motor drives-
sensors (ultrasound-infrared- -contact)-types of mobile robots- wheels types —
kinematics — dynamics — introduction to control the mobile robots - applications.

ACE 622 Robotics Applications in Manufacturing Systems: Introduction-
manufacturing system components (feeding-rotating tables-belt conveyer - rolling)-
robot system in manufacturing — specifications — programming -applications.

ACE 623 Discrete Event Systems: Introduction- sequential machines- state graphs-
Petri-nets (operations-properties- software packages) —-GRAFCET (operations-
properties- software packages)-programming- case study.

ACE 624 Advanced Mechatronics: Degrees of Freedom and Motion - Kinematic Pairs
— Contours - Planar Mechanism Decomposition - Position Analysis -Absolute Cartesian
Method - Crank Mechanism - Four-Bar Mechanism - Velocity and Acceleration
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Analysis — ( Rigid body - Crank Mechanism ) - Dynamic Force Analysis — computer
aided design.

ACE 625 Integrated Manufacturing Systems: Introduction- manufacturing system
layout- system planning- designing of individual units- designing of integrated system-
computer control- supervisory control- programming-applications.

ACE 626 Selected Topics in Mechatronics: This course includes the relevant modern
and the new scientific materials concerning the course- which is needed for students-
case study.

ACE 627 Selected Topics in Robotics: This course includes the relevant modern and
the new scientific materials concerning the course- which is needed for students- Case
study.

ACE 628 Advanced Power Electronics: DC/DC converter design -High-efficiency
low-voltage high-current DC/DC Voltage Regulator Modules -Hard-switching and soft-
switching DC/DC converters -DSP based distributed power system (DPS)- with current
sharing techniques -Inverter technology for distributed generation - Dynamic modeling
of switching mode power supplies - Low cost- high efficiency- AC/DC power supplies
with power factor correction -Digital control using FPGA and DSP — Applications.

ACE 629 Electrical Drive Machines: Conventional D.C. Motors - Induction Motors
Control — Brushless D.C. and Switched Reluctance Motors - D.C. Motor Derives —
Inverter- FED Induction Motor Drives — Motor Derive Selection — Closed Loop Control
- Applications of Electric Derive Machines — Applications to Electric Vehicles.

ACE 631 Advanced Biomedical Systems: Advanced topics in selected biomedical
systems, including but not limited to: cardiopulmonary, neuromuscular, renal and
endocrine.

ACE 632 Medical informatics: Introduction to medical informatics and applications of
information technology in the healthcare environment. The use of technology in health
care systems to improve quality and efficiency in care delivery. Identification of the
essential functions and components of the electronic health record (EHR) and personal
health record (PHR). Standards and interoperability of clinical data. The management of
images in clinical settings, including the use of PACS systems.

ACE 633 Biosignal Processing: Review of basic principles (systems and signals,
generation and characteristic of biosignals). Adaptive filters (LMS, RLS). Linear
prediction and Wiener Filter. Frequency analysis of signals. Time-frequency analysis
(Wavelet transform; CWT and DWT) -applications based on MATLAB or LabVIEW.

ACE 634 Rehabilitation Engineering: Introduction to rehabilitation engineering and
assistive technology. Clinical aspects of disability and applications of assistive
technology and current rehabilitation research - Physiological basis for neuromotor
recovery - General framework for neurorehabilitation robotics: biomechatronic
design criteria for robot-mediated rehabilitation therapy systems - Robot-assisted
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neurological rehabilitation: aids, modalities, design, and control strategies - Upper
limb rehabilitation exoskeletons - Lower limb rehabilitation exoskeletons -
Integrating robotics and virtual environments.

ACE 635 Artificial Intelligence in Medicine: Foundational of artificial intelligence
with emphasis on machine learning and knowledge representation and reasoning.
Applications to clinical risk stratification, phenotype and biomarker discovery, time
series analysis of physiological data, disease progression modeling, and patient
outcome prediction. Performance evaluation of machine learning models applied to
(bio) medical data.

ACE 636 Applications of Control in Biomedical Systems: Designing modern control
systems applicable to the use of digital computers, the development of control devices
with continuous and discrete methods, identifying model parameters, stability analysis,
control methods based on observers, control design of nonlinear systems. Emphasis on
application to physiological systems, physiological transport, pharmacokinetics,
glucose/insulin control, and respiratory control.

ACE 637 Biomedical Imaging and Analysis: The objective of this course is to develop
the basic skills in biomedical imaging and analysis and deeper knowledge of a specific
biomedical imaging and analysis application. The course consists of two parts: First part
covers physical image formation (e.g., imaging physics, 3D imaging, image formats,
visualization). Second part covers computational data analysis (e.g., digital image
processing, filtering, registration, segmentation, quantification). The two parts will be
applied to specific biomedical imaging modality.

ACE 638 Rehabilitation Robotics: This course explores the use of robotic and
mechatronic technology to restore function in individuals with sensorimotor
impairment. The theoretical framework will be introduced for assessment and design of
both assistive and therapeutic applications. Students will create a computer model of
movement of limb in conjunction with a mechatronic device. Topics Covered:
Kinematics and dynamics of multi-link systems, Jacobian matrices, feedback control,
actuators, sensors, physiology of movement impairment.

ACE 639 Selected Topics in Biomedical Engineering: This course introduces up-to-
date advanced topics in biomedical engineering not covered in the offered courses

ACE 699 M.Sc. Thesis: The student is required to produce original research, presented
in the form of a thesis, and defend his/her work before a panel of expert examiners in
the field as a partial fulfillment of the MSc degree.
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CSE 601 Technical Language and Report Writing: Learn general engineering
terminologies and abbreviations. Also, it learns how to write a scientific paper- The
anatomy of the scientific paper. How to create a project plan, the use of tables, images,
and flowcharts, and even touches on the future trends of technical communication. This
course aims to present a comprehensive overview of the essential elements of effective
technical report writing and help delegates develop the practical skills required to write
successfully, for an internal or external audience. It will teach the fundamental skills for
technical report writing.

CSE 611 Microprocessor Design: This course applies microprocessors as an integral
element of system design. Techniques required for successful incorporation of
microprocessor technology are studied and used. Hardware and software design
considerations which affect product reliability- performance- and flexibility are covered.
Students use hardware to gain familiarity with machine and assembly language for
software generation- interfacing to a microprocessor at the hardware level- and
emulation to check out system performance.

CSE 612 Advanced Parallel Processing: Introduction to parallel processing.
Organization-classification of parallel processing systems. Parallel processing
applications- Shared memory systems-distributed memory systems- Speedup-
efficiency- scalability- Amdahl’s law- Parallel processing in array processors- pipeline
machines- multiprocessors- dataflow machines- reduction machines- etc. Parallel
programming languages- Multiprocessing in transputer systems-. Occam language- The
TDS system. Program execution in a transputer network. Blitzen machine- blitzen
programming.

CSE 613 Advanced Embedded Systems: Overview of embedded systems and their
design challenges- custom single-purpose processors- introduce general-purpose
processors and their use- design a general-purpose processor- describes numerous
standard single-purpose processors (peripherals) common in embedded systems.
Introduce memories and interfacing concepts- respectively- to complete the fundamental
knowledge necessary to build basic embedded systems.

CSE 614 Advanced Cloud and Fog Computing: introducing some major concepts in
cloud and Fog computing, the economics foundations of it the concept of big data. The
concept of software defined architectures, and how virtualization results in cloud
infrastructure and how cloud service providers organize their offerings. Virtualization
and containers with deeper focus. Comparing the infrastructure as a service offering by
the big three: Amazon, Google, and Microsoft. Higher level of cloud offering, including
platform as a service, mobile backend as a service and even server less architectures.
The cloud middleware technologies that are fundamental to cloud-based applications
such as RPC and REST, JSON and load balancing. Metal as a service (MaaS), where
physical machines are provisioned in a cloud environment. Higher level cloud services
with special focus on cloud storage services. HDFS and Ceph as pure Big Data Storage
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and file systems, and move on to cloud object storage systems, virtual hard drives and
virtual archival storage options.

CSE 615 Advanced Computer Architecture: Hardware and software components.
Data types- The instruction set- Instruction- types- instruction format- Op-code
encoding- Addressing modes- Memory organization- virtual memory- memory
hierarchy- memory access control- Arithmetic and logical unit- arithmetic functions
realization- control unit- hardware realization of control unit- Micro programming-
Computer interfacing- Input / output devices- Input / output buffering- Secondary
storage devices- DMA and DASD devices- Non-congenital computer architectures.
Parallel and pipeline processing.

CSE 616 Advanced Topics in Computing: The course provides information on the
different types of edge compute deployments, different types of edge compute services
(such as CDN Edge, 10T Edge, and Multi-access Edge (MEC)). The course also
educates the students on the different vendor platforms, software services, standard
bodies and open source communities available for edge computing. the principles and
practices of distributed computing over the Internet. The course focuses on the Internet
as a domain for sharing resources with Grids, distributed computing with Web services,
and service-oriented computing. Applications of smartphones, cellular networks,
embedded sensor systems, localization systems, energy efficiency of mobile devices,
wearable and vehicular mobile systems, mobile security. Embedded Computing
Systems.

CSE 621 Advanced Modeling and Simulation: Discrete event simulation- process
scheduling approach- event scheduling approach- queuing theory- test signals- random
number generators- model validation and verification- exposition to simulation
packages- Case studies. Creating models of weather systems, simulating behavior based
on available data to generate predictive information for forecasts. A hurricane forecast
model, for example, is designed to predict a given storm's track and intensity, as well as
related events such as storm surges. Simulating the effect of severe weather events
like hurricanes and storm surges on infrastructure to guide the design of more resilient
systems. Creating a program to model a social situation and observing the behavior of
individuals in the simulation when the program runs. Social simulations can be used to
yield predictive data about how things happen in real-world environments, such as how
social norms develop. Simulating how a physical change to a system will affect its
performance. That information could potentially be used to develop designs that
reduce turbulence, which would make the vehicles quieter in operation.

CSE 622 Parallel Algorithms: Design Introduction and motivation- key concepts-
performance metrics- scalability and overheads- Classification of algorithms-
architectures and applications- searching- divide and conquer- data parallel. Static and
dynamic- message passing and shared memory- systolic- Sorting and searching
algorithms- merge sort- quicksort and bitonic sort- implementation on different
architectures- Parallel depth-first and breadth-first search techniques- Matrix
algorithms- striping and partitioning- matrix multiplication- linear equations-
eigenvalues- dense and sparse techniques- finite element and conjugate gradient
methods- Optimization- graph problems- shortest path and spanning trees- Dynamic
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programming- knapsack problems- scheduling- Element methods- Synthesis of parallel
algorithms- algebraic methods- pipelines- homomorphisms.

CSE 631 Advanced Computer Networks: Architecture of high-speed network
protocols- Inter-networking protocols with emphasis on new generation internet-
Transport layer protocols with emphasis on performance issues- Application layer issues
with emphasis on quality of service for multimedia applications. Learn practical and
theoretical skills in designing, building, troubleshooting and managing complex secure
network systems. develop solutions involving enterprise campus design, switching,
routing, internet connectivity and cyber security.

CSE 632 Wireless Ad-Hoc Networks: Introduction: Issues in Ad-Hoc Wireless
Networks. MAC Protocols — Issues, Classifications of MAC protocols, Multi channel
MAC & Power control MAC protocol. Ad-Hoc Network Routing and TCP:
Classifications of routing protocols — Hierarchical and Power aware. Multicast routing
— Classifications, Tree based, Mesh based. Ad Hoc Transport Layer Issues. TCP Over
Ad Hoc — Feedback based, TCP with explicit link,

CSE 633 Advanced Network Programming: Network programming course is divided
into following three phases- basic concepts: introduction of environment and
programming will be given to the students to revise their concepts about language- logic
and networks. Advanced concepts: in this phase students will learn about the
implementation of network application using sockets (TCP & UDP)- I/0O models- socket
options- remote procedure calls etc. Finally- present a comparative statement of different
technologies used for the development of network applications and submit a
comprehensive report along with presentation.

CSE 634 Internet of Things (1oT): Machine-To-Machine (M2M) to Internet of Things
(10T)-The Vision: Introduction, From M2M to loT, M2M towards 10T, , A use case
example, Differing Characteristics. M2M to loT — A Market Perspective, M2M Value
Chains, 10T Value Chains, An emerging industrial structure for IoT, The international
driven global value chain and global information monopolies. Building an architecture,
Main design principles and needed capabilities, An loT architecture outline, standards
considerations. Sensor modules, nodes and systems. M2M and loT Technology
Fundamentals: Devices and gateways, Local and wide area networking, Data
management, Business processes in 10T, Everything as a Service (XaaS), M2M and loT
Analytics, Knowledge Management. 10T Architecture: State of the Art — Introduction,
State of the art, Architecture Reference Model- Introduction, Reference Model and
architecture, 10T reference Model. 10T Reference Architecture: Introduction, Functional
View, Information View, Deployment and Operational View, Other Relevant
architectural views. Real-World Design Constraints, Technical Design constraints-
hardware is popular again, Data representation and visualization, Interaction and remote
control. Industrial Automation - Service-oriented architecture-based device integration,
SOCRADES.: realizing the enterprise integrated Web of Things, IMC-AESOP: from the
Web of Things to the Cloud of Things, Commercial Building Automation-, Case study:
phase one-commercial building automation today, Case study: phase two commercial
building automation in the future.
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CSE 641 Distributed Database Systems: Features of distributed versus centralized
database. Distributed database management system. Architecture for distributed
database- types of data fragmentation- distributed transparency for read only
application- distributed transparency for update application- distributed database access
primitives- integrity constrains. Distributed database design- Queries- Optimization of
access strategies- Concurrency and reliability control.

CSE 642 Big Data: Introduction: Big Data, Complexity of Big Data, Big Data
Processing Architectures, Exploring the Big Data Technologies, Big Data Business
Value, Big Data Analytics, Visualization and Data Scientist, overview applications,
market trend, and the things to learn. Data Warehouse: Re-Engineering the Data
Warehouse, Workload Management in the Data Warehouse, Integration of Big Data and
Data Warehouse, Data Driven Architecture, Information Management and Lifecycle.
Fundamental platforms: Hadoop (Hadoop features, Learning the HDFS and MapReduce
architecture), Spark, and other

CSE 651 Advanced Artificial Neural Networks and Deep Learning: Introduction-
models of neurons- network architecture- Learning process- error-correction learning-
Hebbian learning- supervised learning... Etc. Distributed memory mapping- correlation
matrix memory- Perceptron convergence theorem- Multi-layer perceptron’s- back-
propagation algorithm- accelerated convergence- Case studies and Deep Learning
Applications.

CSE 652 Multi-agent Systems: In the multi-agent course- various issues related to
multi-agent systems are studied. In this course we study some multi-agent development
methodologies as well as three programming languages and platforms that support the
implementation of multi-agent systems. In particular- we study methodologies for
specifying and designing multi-agent systems- 2apl- a practical agent programming
language- jason- the programming language for multi-agent systems based on
agentspeak- jadex- an bdi extension of jade which is java agent development framework.

CSE 653 Advanced Digital Image Processing:

Image analysis- image restoration- image segmentation- shape representation and
description- object recognition- image understanding- discrete image transforms- image
compression.  Morphological Transformations. Thresholding, Region Based
Segmentation, Edge-based segmentation. Features Extraction algorithms.

CSE 654 Machine learning: This part introduces the background and important
applications of machine learning. The following topics will be covered: k-nearest
neighbor, decision trees and forests, Bayesian classification, linear regression, neural
networks, support vector machines, clustering, dimensionality reduction, self-supervised
learning. Meanwhile, a series of important concepts and knowledge will be mentioned
including bias/variance tradeoffs, generative/discriminative learning, kernel methods,
parametric/non-parametric learning, graphic models, and deep learning. Some machine
learning libraries and development tool will be briefly introduced.

CSE 655 Computer Vision with Machine Learning: Introduction to the basic
concepts in computer vision. An introduction to low-level image analysis methods-
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including image formation- edge detection- feature detection- and image segmentation.
In this course, we are helping computers see and understand the world around us. A
number of machine learning (ML) algorithms and techniques can be used to accomplish
CV tasks, and as ML becomes faster and more efficient, we can deploy these techniques
to embedded systems. This course covers the concepts and vocabulary necessary to
understand how convolutional neural networks (CNNSs) operate, and it covers how to
use them to classify images and detect objects.

CSE 656 Virtual Reality: Introduction to virtual environment system. Visual auditory-
haptic environment system. Physiology and perception in virtual environments-
Intestrated and desktop vr systems. Distributed vr- systems. Software and operating
shells for vr. Vr displays. Position and orientation tracking- Interaction with visual
objects- Theory of light/object interaction- shadow generation. Texture mapping and
modeling- Ray tracking- and animation techniques.

CSE 657 Natural Language processing: Natural Language Processing (NLP) is
concerned with automatically processing human language. Applications include
machine translation, search, automatic summarization, and dialog systems. NLP has
proved to be a hard task, among other things because of the complexity of the structure
of human language, and because of the massive amount of world knowledge that humans
use in language understanding. Much of the most valuable information available online
today resides in textual form, but natural language is notoriously difficult to process
automatically. Applied natural language processing -- also known as automated content
analysis and language engineering -- can provide partial solutions. This topic will
examine the state-of-the-art in applied NLP, with an emphasis on how well the
algorithms work and how they can be used (or not) in applications. Today there are
many ready-to-use plug-and-play software tools for NLP algorithms. For this reason,
this course will emphasize getting facile with quick programs using existing tools.

CSE 658 Advanced Machine Learning: This course provides advanced topics in
machine learning including probabilistic models (time-series models, learning and
inference, probabilistic graphical models, belief propagation., approximate inference
methods, variational approximations, MCMC, conditional random fields, Bayesian
hierarchical modelling. Gaussian processes); non-linear manifold embedding; random
forests.

CSE 659 Reinforcement learning: This course provides an introduction to some of the
foundational ideas on which modern reinforcement learning is built, including Markov
decision processes, value functions, Monte Carlo estimation, dynamic programming,
temporal difference learning, eligibility traces, and function approximation. It will
develop an intuitive understanding of these concepts (taking the agent’s perspective),
while also focusing on the mathematical theory of reinforcement learning.

CSE 671 Multimedia Security: Classical approaches to security such as secure
communications- cryptography- secure delivery- scrambling and internet/network
security- intrusion detection and firewalls- Modern multimedia security- fundamentals
of digital communications theory- Steganography: requirements- solutions and attacks
(Stegoanalysis)- Robust Digital Watermarking and Tamper proofing.
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CSE 672 Encryption Engineering: Introduction to some basic concepts and models. A
quick look at conventional ciphers- aes- des and modern cryptanalysis- One-way
functions- variants- one-way permutations- trapdoor functions- examples- rsa- discrete
log- etc. Secure public-key encryption- passive security definitions- example systems-
The hard-core bit theorem and connections to encryption- Digital signatures- hash
functions- the hash-and-sign paradigm- tree-based authentication. Unconditional
security- information theory- Shannon’s perfect security results- universal hashing and
privacy amplification- key exchange over noisy channels- Key management- certificate
systems- secret sharing.

CSE 673 Data Compression: The course includes lossless and lossy compression
techniques and a review of the major algorithms used in Data, Practical speech- audio-
Image and Video coding.. Information and coding, static and dynamic Huffman coding,
arithmetic coding, dictionary methods (Ziv-Lempel), sampling and quantization,
predictive coding, transform coding, sub-band coding, compression of still images
(JPEG), video image compression (MPEG).

CSE 681 New Trends Computer Science and Engineering: New directions on recent
developments in computer science and engineering will be presented in this course.
Course material will reflect the needs of the graduate students and their research
activities.

CSE 699 M.Sc. Thesis: The student is required to produce original research, presented
in the form of a thesis, and defend his/her work before a panel of expert examiners in
the field as a partial fulfillment of the MSc degree.
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PEM 601 Advanced Linear Algebra: Vector Spaces Review- Orthogonality-
Eigenvalues and Eigenvectors -Positive Definite Matrices- Computations with Matrices.

PEM 602 General Topology: Topology of the line and the plane - Topological spaces
- Base for a Topology and Topologies generated by classes of a set - Continuity and
Topological equivalence - Separation axioms.

PEM 603 Differential Geometry: Theory of curves — Elementary topology in
Euclidean space — Theory of surfaces (Regular-irregular- parametric- simple)—
Topological characterization — Curvature and Torsion — Tensor analysis.

PEM 604 Nonlinear Ordinary Differential Equations: Second-order differential
equations in the phase plane- Plane autonomous systems and linearization -Geometrical
aspects of plane autonomous systems -Periodic solutions (averaging methods) -
Perturbation methods- Singular perturbation methods- Forced oscillations (harmonic
and subharmonic response, and entrainment)- Stability.

PEM 605 Mechanical Vibrations (1): Introduction- Modeling of SDOF systems- Free
vibrations of SDOF- Harmonic excitation of SDOF systems Transient vibrations of
SDOF systems - Two degree-of-freedom systems - Modeling of MDOF systems
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PEM 606 Numerical Analysis (2): Approximation Theory - Approximating
Eigenvalues - Numerical Solutions of Nonlinear Systems of Equations— Boundary Value
Problems for Ordinary Differential Equations- Numerical Solutions to Partial
Differential Equations.

PEM 607 Control Theory: Introduction to Control Systems - Nonlinear Models and
Nonlinear Phenomena- Second-Order Systems- Fundamental Properties- Lyapunov
Stability- Input-Output Stability- Passivity- Frequency Domain Analysis of Feedback
Systems- Advanced Stability Analysis- Stability of Perturbed Systems- Perturbation
Theory and Averaging- Singular Perturbations- Feedback Control- Feedback
Linearization- Nonlinear Design Tools.

PEM 608 Introduction to Inverse Problems in Partial Differential Equations: The
inverse problem of gravimetry -The inverse conductivity problem - Inverse scattering-
Tomography and the inverse seismic problem - Inverse spectral problems- 1ll-Posed
Problems and Regularization- Well and ill-posed problems- Conditional correctness:
Regularization - Construction of regularizers- Convergence of regularization
algorithms- Iterative algorithms- Uniqueness and Stability in the Cauchy Problem- The
backward parabolic equation- General Carleman estimates and the Cauchy problem-
Elliptic and parabolic equations- Hyperbolic and Schrodinger equations - Systems of
partial differential equations.

PEM 609 The Mathematical Theory of Inverse Problems: Regularization Theory for
Equations of the First Kind- A General Regularization Theory - Tikhonov
Regularization - Landweber Iteration - A Numerical Example- The Discrepancy
Principle of Morozov - Landweber’s Iteration Method with Stopping Rule- The
Conjugate Gradient Method - Regularization by Discretization - Projection Methods -
Galerkin Methods - The Least Squares Method - The Dual Least Squares Method-
Application to Symm’s Integral Equation of the First Kind - Collocation Methods-
Minimum Norm Collocation- Collocation of Symm’s Equation- Numerical Experiments
for Symm’s Equation - The Backus—Gilbert method.

PEM 610 Operational research (1): Linear programming problems and sensitivity
analysis — Basic concepts of duality theorem — Dual programming study — Parametric
programming study — Integer programming study — Network optimization models —
Dynamic programming study.

PEM 611 Probability and statistics (1): Random Variables and Probability
Distribution (Concept of Random Variable — Discrete Probability Distribution —
Continuous Probability Distributions — Joint Probability Distributions — Statistical
Independence) - Mathematical Expectation (Mean of Random a Variable — Variance and
Covariance — Means and Variances of Linear Combinations of Random Variables —
Chebyshev's Theorem) - Some Discrete Probability Distributions (Discrete Uniform
Distribution — Binomial and Multinomial Distribution — Hypergeometric Distribution —
Negative Binomial and Geometric Distributions — Poisson Distribution) - Some
Continuous Probability Distributions (Continuous Uniform Distribution — Normal
Distribution and its Applications — Normal Approximation to the Binomial — Gamma
and Exponential Distributions with their Applications — Chi-Squared Distribution —
Lognormal Distribution — Weibull Distribution).
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PEM 612 Applied statistical methods: Fundamental Sampling Distributions and Data
Descriptions (Random Sampling — Some Important Statistics — Data Displays and
Graphical Methods — Sampling Distribution of Means — Sampling Distribution of S2
— t-Distribution — F-Distribution) - One- and two-Sample Estimation Problems - Paired
Observations - Bayesian Methods of Estimation - Maximum Likelihood Estimation -
One- and Two-Sample Tests of Hypotheses Estimation Problems (Statistical Inference
— Point Estimate - Estimating the Mean — Prediction Interval - Estimating a Proportion
— Estimating the Variance) - Analysis of Variance Technique (ANOVA Technique) -
Analysis of data by using appropriate statistical software.

PEM 613 Introduction to Combinatorics: Sets and Blocks - Algebras and Arrays -
Matrices, Vectors -(v, k, A) Designs of Small Order - Triple Systems - BIBDs with Small
Block Size - t-Designs with t > 3 - Steiner Systems - Symmetric Designs - Mutually
Orthogonal Latin Squares (MOLS) - Incomplete MOLS - Self-Orthogonal Latin Squares
- Orthogonal Arrays.

PEM 614 Graph theory: Basic Concepts — Isomorphism of graphs — Subgraphs -
Degrees of vertices - Paths and connectedness - Line graphs - Operations on graphs -
Graph products - An application to Chemistry - Application to Social Psychology -
Graph decompositions — Graph labelling — Harmonious labelling — graceful labelling —
Cordial graphs — Cayley graphs — Graph covering — Incidence matrices - Directed graphs
and networks, Extension fields and Galois theory.

PEM 615 Number and Design Theories: The Euclid Algorithm — Prime and composite
integers — The number theoretic functions T(n) and o(n) - Multiplicative number
theoretic functions — Linear congruence — Diophantine equations of the first degree —
The Euler and Fermat theorems - Congruences of higher degree - Exponents and
primitive roots — The theory of indices - Hadamard matrices and Hadamard designs -
Orthogonal designs - D-optimal matrices - Bhaskar Rao designs - Generalized
Hadamard matrices - Covering arrays — Coverings - Cycle decompositions - Factorial
designs - Frequency squares and hypercubes — Magic squares - Room squares.

PEM 616 Linear integral equations (1): Solution of linear integral equations
(Introduction -The Adomian Decomposition Method -The Modified Decomposition
Method -The Noise Terms Phenomenon - The Direct Computation Method -The
Successive Approximations Method - Comparison between Alternative Methods -The
Method of Regularization) -Numerical methods for solving linear integral equations

PEM 617 Singular Integral Equations (1): Introductory Concepts (Definitions -
Classification of Singular Integral Equations) - Singular Integral Equations (The
Weakly-Singular Volterra Integral Equations -The Weakly-Singular Fredholm Integral
Equations) - Numerical methods for solving singular integral equations.

PEM 618 Physics of Semiconductors and Devices: The principles of the theory of
Energy bands for semiconductors, Electrons and holes in semiconductors, doping,
dispersion theory of charge carriers, diffusion, charge carriers, semiconductors junction,
diodes, photovoltaic diodes, bipolar and field effect transistors.

PEM 619 Physics of dielectric and Magnetic Materials: Insulation materials,
electrophoresis, different types of polarization, electrical constant of insulation
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materials, electrical stability of temperature and frequency, loss of insulation materials,
magnetic materials.

PEM 620 Solid state Electronics: Semiconductor materials and semiconductor
technology basics. Crystals and semiconductor fabrication. Electrical transport in metals
and semiconductors. Theory and operation of diodes, field-effect transistors, and bipolar
junction transistors.

PEM 621 Advanced Solid-State Physics: Translational symmetry and Bloch's
theorem, rotational symmetry and group representation, electron-electron interaction,
pseudopotential and energy band calculations, Boltzmann equation and thermoelectric
phenomena, optical properties of semiconductors, insulators and metals, origin of
ferromagnetism, models of Heisenberg.

PEM 622 Optical properties of materials: Properties of linear isotropic
materials, Light propagation in anisotropic dielectrics, polarization, propagation, matrix
formalism, reflection, Properties of linear anisotropic dielectrics: tensors, types of
materials, optical activity, Modification of optical properties, Liquid crystals: types of
ordering, switching behavior Non-linear optical materials: second-order effects, phase-
relations.

PEM 623 Solar Cell Physics: Energy requirements: conventional energy sources and
alternative sources, solar spectrum and its characteristics, geometric effects, solar cell
assemblies of solar cells, solar cell of semiconductors, binary link, heterogeneous
interface, Schottky barriers, some light effects in semiconductors and their devices, basic
equation of the solar cell The solar cell efficiency, the selection of materials to form the
solar cell, the limits of the work of photovoltaic converters, Solar cell fabrication from
semiconducting binary tin sulfide alloy on Si substrate, solar cells from thin films,
Connect solar cells, adopt a solar cell system.

PEM 624 Super Conductivity: Conventional superconductors - crystalline structure
and phase of superconducting materials - normal state properties - superposition
properties - Bardin and coprochriver theory - magnetic properties - head states -
superconductors in grading degrees as well as superconductors at relatively high grades.

PEM 625 Spectra: The use of spectroscopy - atomic structure - partial structure - light
sources - light detectors - optical dispersion and force analysis - diffraction mass -
interference scale - laser spectroscopy - emission and spectral absorption.

PEM 626 Transport Theory in Material: The transition of nanometric devices,
oscillation of conductivity, quantum effect, noise in nanometric devices, Green function
and its applications in nanometric devices.

PEM 627 M.Sc. Thesis: The student is required to produce original research, presented
in the form of a thesis, and defend his/her work before a panel of expert examiners in
the field as a partial fulfillment of the MSc degree.
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ECE 711 Advanced Communication Systems: Multi-antenna and OFDM Channel
Models; Channel Capacity; Diversity and Fading - Performance analysis; Beam-forming
- Optimal weights; adaptive algorithms; Orthogonal Space-Time Block Codes and
Space-time Trellis Codes; Spatial Multiplexing; BLAST spatial multiplexing
algorithms; Hybrid MIMO Techniques; OFDM - Introduction and performance analysis;
Degradation of OFDM due to Doppler-induced Inter-Carrier Interference; Multipath, the
Cyclic Prefix and guard intervals; Adaptive Modulation and Bit Loading; Peak-to-
Average Reduction; OFDMA,; Applications, Performance study of Wimax and Wi-Fi
systems — Performance study of Power line communications- Performance study of
CDMA systems- Performance study of SDMA systems- Performance study of Multi-
input —multi- output (MIMO) systems- Performance study of Wireless positioning
systems- Performance study of Bluetooth systems.

ECE 712 Communication Systems Design: Introduction to digital communications:
Modulation and detection, vector channel representation, Equalization, Multi-channel
systems (modulation methods, waterfiling, bit loading), Practical examples including
802.11a, Coding — sequence detection, convolutional and block codes; ASIC design
fundamentals: ASIC design flow, tools, system-on-a-chip design issues, Micro-
architectures and transformations (parallelism, pipelining, folding, time-multiplexing),
Hardware description languages: introduction to Bluespec™ and Verilog® review;
Theory and building blocks: Fast Fourier transform (theory, fast algorithms and VLSI
implementations), Convolutional and Trellis codes, and Viterbi algorithm (theory,
algorithms and VLSI implementations), Synchronization (phase and frequency tracking
loops, algorithms and VLSI implementations), Block codes (Hamming, BCH, Reed-
Solomon), basic theory and VLSI implementations; Wireless channel fundamentals:
Properties and modeling (fading, Doppler effect,...), Channel estimation (theory and
VLSI implementations).

ECE 713 Performance Analysis of Digital Modulation Systems: Fundamentals of
Digital Modulation Systems- Orthogonal Frequency Division multiplexing systems
(OFDM) - Performance analysis of digital modulation systems for different channel
types - Study of the effect of coding systems on the modulation technique.

ECE 714 Advanced Statistical Communication Systems: Random processes and
spectral densities- random signals through linear and nonlinear systems - Wide-sense
stationary process and filtering- white noise- non-Gaussian distributions -The concepts
of source- channel- and rate of transmission of information. Entropy- mutual
information- and channel capacity- Source coding - Rate distortion theory - Noisy
channels; the coding theorem for finite state memoryless channels - Markov chains.
Applications.

ECE 715 Advanced Topics in Wireless Networks: Overview of wireless network
architectures including cellular networks, local area networks, multi-hop wireless
networks such as ad hoc networks, mesh networks, and sensor networks; capacity of
wireless networks; medium access control, routing protocols, and transport protocols for
wireless networks. Evolution of cell phone networks from GSM, GPRS, 3G, LTE, 4G,
5G, and 6G". Mechanisms of different network architectures and analyzation of their

Faculty of Electronic Engineering - Menoufia University Postgraduate Programs 2023 Page|116



Y oYY sadiedl cile Ll alat Llal cilud ol dasy 28 iall Amala — A g SIVI Aigl) 4K

performance. Media access control in ad hoc and sensor networks; Network and
transport layer issues for ad hoc and sensor networks; Routing protocols — unicast and
multicast; Transport layer protocols; QoS for ad hoc networks; Security issues for ad
hoc networks; Energy issues; Sensor networks. Upcoming technologies for the mobile
and wireless scenarios, including 6G cellular, HetNets Networks, Small Cell Network
and the Internet of Things.

ECE 716 Analysis and Design of Coding and Encryption Systems: Low rate Reed
Muller Codes —Non-binary (Reed Solomon) Codes —Cyclic Redundancy Codes using
Galois fields-Low Density parity codes (LDPC) - Block Cipher Data Encryption
Standard (DES)-Simplified DES Key Creation How to get K1 and K2-Advanced
Encryption Standard (AES)-AES - Expansion-RSA.

ECE 717 Capacity Analysis of Communication Systems: Elements of teletraffic
theory- traffic units and variations- dimensioning - Statistical description- traffic
distributions- availability - Loss and delay systems- loss system overflow- grading - Link
systems - Routing networks - Composite delay systems - Over- loading sensitivity.

ECE 721 Advanced Optical Fiber Communications I1: Optical Amplifiers (Raman
amplifiers, Semiconductor amplifiers, Erbium-doped fiber amplifiers); lumped vs.
distributed amplification; Noise in Optical Amplifiers; amplifier chains; preamplified
receiver performance, amplifier chains; Dispersion Compensation; Signal Propagation
in Fibers; Impact of Nonlinear Effects; Multichannel systems: Time, subcarrier, code
and polarization-division multiplexing; WDM systems, WDM components: filters,
multiplexers; crosstalk; Optical SNR; Electrical SNR; Higher-order modulation
schemes: ODB, DPSK, DQPSK, Pol-Mod:QPSK, etc.; Coherent Detection; Coherent
Demodulation Schemes; OFDM principles; Optical OFDM Systems; Various Types of
Optical OFDM; MIMO-OFDM Perspective; Undersea Fiber Communication Systems;
SDM multiplexing, SDM component, SDM propagation in optical fiber.

ECE 722 Advanced Optoelectronics: Review of optoelectronic devices and integrated
circuit (IC) technologies (analog and digital); logic gates; self-electro-optic devices
(SEEDs), microlasers, Fabry-Perot (F-P) etalons and optoelectronic IC (OEICs);
modulators: F-P modulators (absorptive and refractive), spatial light modulators (SLMs)
and their applications; Vertical cavity devices and technology; bistable devices; bistable
laser amplifiers, resonant tunneling transistor lasers, and polarization bistability; optical
interconnects; architectural issues and optical processors based on Symmetric-SEED,
optical neural networks, and other devices.

ECE 723 Ultrafast Optics: Generation, propagation and applications of ultrashort
pulses (nano-, pico-, femto-, attosecond pulses); Linear and nonlinear pulse shaping
processes: Optical solitons, Pulse compression; Laser principles: Single- and multi-
mode laser dynamics, all-optical switching, Active and passive mode-locking; Pulse
characterization: Autocorrelation, Frequency-Resolved Optical Gating (FROG); Noise
in mode-locked lasers and its limitations in measurements; Laser amplifiers, optical
parametric amplifiers, and oscillators; Applications in research and industry: Pump-
probe techniques, Optical imaging, Frequency metrology, Laser ablation, High
harmonic generation, Ultrafast Optoelectronics; In addition, each student will select a
specific topic for in-depth study.
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ECE 724 Quantum Optics: Dirac notation quantum mechanics; harmonic oscillator
quantization; number states, coherent states, and squeezed states; representation and
classical fields; quantization of EM field; statistics of radiation; entanglement and
teleportation; quantum interferometry; quantum cryptography; principles of quantum
key distribution and quantum computation; Generation and detection of entangled states;
linear-optical quantum state engineering; entangled and correlated quantum imaging;
Quantum security applications.

ECE 725 Nanophotonics: Principles and applications of nanophotonics with focus on
optical metamaterials, plasmonics, and photonic bandgap crystals. Electric plasma,
magnetic plasma, optical magnetism, negative index metamaterials, localized and non-
localized surface plasmon polaritons, photonic bandgap structures, optical cloaking,
surface enhanced Raman spectroscopy, transformation optics, plasmonic sensors,
plasmonic waveguides.

ECE 726 Advanced Optical Networks: Optical Network Structure, multilayer
networks; optical networks design; optical switching, advanced techniques and devices
for optical networking: Techniques for Space and Spectral Signal Processing — MIMO
and OFDM, elastic modulation coding, ROADM and PXC design, wavelength agile
devices, impairment aware routing; energy Awareness; control and management,
network survivability, protection schemes; network modeling tools; network design
guidelines.

ECE 727 Biomedical Optics and Biophotonics: Light interactions with biological
tissues; Principles of biomedical optical imaging/sensing; Lasers/light sources: basic
principles of operation, various laser systems and their potential for biophotonics;
Optical spectroscopy techniques; Tissue spectroscopy; Optical coherence tomography;
Confocal and nonlinear microscopy techniques; Photoacoustics; Laser surgery.

ECE 728 Optical Signal Processing: Relation between signal processing and optics,
laws of geometrical optics, mirrors and lens formulas, the optical invariant, optical
aberrations, transforms analysis, maximum information capacity and optimum packing
density, system coherence; spectrum analysis and spatial filtering, spatial light
modulators, system performance parameters, optical signal processor and filter
generator, applications for optical signal processing.

ECE 731 Techniques of Speech Processing: Fundamentals of speech signal processing
- Spectral estimation of speech signals- Applications of digital filters in speech
processing- speech analysis- speech synthesis-speech feature extraction- Hidden
Markov models in speech processing- speech recognition- speech coding- speech
encryption- speech compression- speech enhancement- speech watermarking- speech
processing circuits.

ECE 732 Adaptive Filtering: Review of Discrete-time random processes; FIR Wiener
filters: Derivation of the Wiener-Hopf equations, Principle of orthogonality, Solving the
Wiener-Hopf equations; The Discrete Kalman Filter; Gradient-based adaptive filters;
Gradient Adaptive Lattice Filter; Recursive least squares; Adaptive IIR filters: IR LMS,
Fientuch and Horvath algorithms, HARF and SHARF; Nonlinear adaptive filters: Order
statistic adaptive filters and Volterra systems, Blind deconvolution - decision directed
feedback, Back propagation learning, Radial basis function networks; Other

Faculty of Electronic Engineering - Menoufia University Postgraduate Programs 2023 Page|118



Y oYY sadiedl cile Ll alat Llal cilud ol dasy 28 iall Amala — A g SIVI Aigl) 4K

Applications: Adaptive line enhancement, Adaptive spectrum estimation, frequency
tracking, Adaptive signal modeling.

ECE 733 Advanced Digital Image Processing: Feature Detection and
Characterization: Notion of Scale Space, Gaussian Derivatives, Differential Invariant
Structure, Nonlinear Scale Space, Anisotropic Diffusion, Diffusion of Higher Order
Derivatives; Shape Analysis: Fundamentals in Shape Analysis, Moment Invariants,
Contour-based Invariants, Active Shape Models (ASM), Active Appearance Models
(AAM), Elliptical Harmonics, Medial Axis Representation; Object Segmentation:
Generalized Hough Transform, 3D Deformable Models, Snakes, Level set evolution,
Others (Normalized Graph Cuts, etc.); Image Registration.

ECE 734 Medical Image Analysis: Medical image formation, reconstruction
mathematics (Fourier slice theorem, Abel, Hankel and Radon transforms), Compressed
Sensing (MRI/CT), partial differential equation (PDE)-based denoising, active 2D/3D
models and segmentation, segmentation via Bayesian estimation, shape priors, Image
matching/registration with application to uni- and multi-modal co-registration, diffusion
MRI analysis, shape/image classification.

ECE 735 Applications of Pattern Recognition: Fundamentals of pattern recognition-
feature extraction- feature matching — Hidden Markov models- Application of neural
networks in pattern recognition— Pattern recognition in satellite images— pattern
recognition in infrared images — speech recognition - Advanced applications.

ECE 73" Digital Video Processing: Representation of digital video. Image formation
models. Spatio-temporal sampling and sampling structure conversion. Two- and three-
dimensional motion estimation techniques. Optical flow, block-based and pel-recursive
methods for motion estimation. Still image and video compression methods and
standards. Interface compression and model-based methods for video compression.
Video enhancement methods (noise reduction, super-resolution, error concealment,
mosaicking). Digital video systems and applications.

ECE 737 Hardware Implementation of Digital Signal Processing: Design techniques
and hardware implementation of digital signal processing (DSP) algorithms. Design
flow from concept to bit true simulation to hardware implementation. DSP hardware
technologies including FPGA technology; the fundamentals of DSP Arithmetic; FPGA
elements for DSP algorithms; analysis and modelling of DSP algorithms; conversion of
models to fixed-point blocks; high-level DSP optimizations; common DSP structures
such as pipeline FFTs and finite/infinite impulse response filters; timing and
synchronization issues.

ECE 741 Propagation of Electromagnetic Waves: Basic electromagnetic theory -
uniqueness theorem and boundary conditions. Electromagnetic potentials and Hertz
vectors -Wave equation in different kinds of media including inhomogeneous-
anisotropic and time varying - Plane wave in lossy dielectric media- Reflection and
transmission - Surface waves - Propagation in ionized media - Propagation in layered
media.

ECE 742 Performance Analysis of Microwave Devices and Circuits: Noise and
distortion in microwave circuits — Microwave amplifier design - Microwave oscillator
design - Detectors and mixers - Modern trends in microwave technology (ferroelectric

Faculty of Electronic Engineering - Menoufia University Postgraduate Programs 2023 Page|119



Y oYY sadiedl cile Ll alat Llal cilud ol dasy 28 iall Amala — A g SIVI Aigl) 4K

and MEMS). Introduction to microwave systems. Microwave measurements (VSWR,
Q-factor, Dielectric constant, S-Parameters).

ECE 743 Advanced Numerical Methods for Antennas and microwave: Numerical
techniques for antennas - Solution of integral equations - Method of moments -
conjugate gradient- fast Fourier transform and finite element boundary integral methods
- High frequency methods - Applications including planar antennas- strip dipoles and
patches- arrays- apertures- antenna synthesis and design - Computer implementations of
some of the considered numerical methods- fractal antennas.

ECE 744 Advanced Antenna Systems: Transmitting and receiving antennas-Linear
and aperture antennas- Arrays - Coupling between elements - Broadband antennas -
small antennas- fractal antennas - Antenna synthesis and design - Antenna
measurements- Experimental investigation of antenna parameters such as gain- input
impedance and patterns of selected antenna types.

ECE 745 Design of Microwave Antennas: Analysis techniques for RF and microwave
antenna and network analysis- Metamaterials and antennas-Optimization methods in
antenna engineering- Terahertz and optical antennas-Dielectric resonator antennas-
Dielectric lens antennas-Reflectarray antennas -Self complimentary and broadband
antennas-Circularly polarized antennas- On chip antennas-Substrate integrated
waveguide antennas-Ultra wideband antennas-Wideband magneto electric dipole
antennas-Antenna  measurement-Antenna  sensors-Reconfigurable  antennas-
Applications systems and issues associated to antennas.

ECE 746 Theory of Electromagnetic Scattering: Introduction to Electromagnetic
Scattering by a single particle — Basic Theory of Electromagnetic Scattering —
Fundamentals of Random Scattering — Characteristics of Discrete Scatterers and Rough
Surfaces — Scattering and Emission of Layered Media — Single Scattering and
Applications - Random Surface Scattering.

ECE 747 Advanced Techniques in Radar Systems: Overview: Advanced Techniques
in Modern Radar, MIMO Radar, Synthetic Aperture Radar, Adaptive Digital
Beamforming, Clutter Suppression Using Space-Time Adaptive Processing,
Introduction to Radar Polarimetry, Human Detection with Radar.

ECE 751 Design Methods for Digital Integrated Circuits: Analysis and design of
MOS and bipolar large-scale integrated circuits at the circuit level - Fabrication
processes- device characteristics- parasitic effects and dynamic digital circuits for logic
and memory functions - Calculation of speed and power consumption from layout and
fabrication parameters- ROM. RAM- EEPROM circuits design - Use of SPICE and
other computer aids.

ECE 752 Advanced Techniques for Computer-Aided Design of Integrated Circuits:
This course covers a wide variety of topics relating to the development of computer aids
for integrated circuit design -It will emphasize the state-of-the-art techniques and both
the theoretical basis for the methods as well as the application of results to practical
problems- including details of implementation - Topics to be covered include
simulation- layout techniques- synthesis- verification — testing - and integrated design
systems- VHDL and Applications.
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ECE 753 Performance Study of Biomedical Electronic Equipment: Nuclear
Magnetic Resonance imaging and blood flow measurement principles - State-of-the-art
techniques in medical instrumentation to measure parameters of direct clinical
significance- NMR- electron spin resonance- viscosity determinations Measurement and
analysis of biopotentials and biomedical transducer characteristics; electrical safety-
operational amplifiers for signal processing and computer interfacing -signal analysis
and display on the laboratory minicomputer -Lectures and laboratory.

ECE 754 Design of Superconductive Circuits: Introduction to superconductivity -
Electron pairing. BCS and Ginzburg-Landu theories - Single-particle and Josephson
tunneling - Electrodynamics of superconductors and Josephson junctions - Proximity
effect - Mixed state in type 1l superconductors - Thin film - Applications in analog and
digital circuits - Fabrication technology.

ECE 755 Advanced Techniques for Nano material Fabrication: Fabrication of nano
materials includes nanostructured surfaces, nanoparticles, nanoporous materials using
both Top-Down Method and Bottoms—-Up Method. It includes Lithography technigues,
Nanosphere Lithiography, Plasma arcing, Chemical Vapor Deposition, Gel Synthesis,
Molecular Self Assembly. Training on the scanning tunneling microscope and the
different measuring tools for material characterization will be concentrated.

ECE 756 Design Methods of Analog MOS Integrated Circuits: Fundamentals of
analog MOS integrated circuit design - Small-signal device and circuit's models - Design
of amplifiers - analog switches- sample and hold circuits- comparators and voltage
reference - Analog subsystems- including A/D and D/A converters and switched
capacitor filters.

ECE 757 Advanced Integrated Circuit Design: Integrated circuit design process and
history, Review of MOS transistor theory, Device and interconnect scaling,
Interconnect-centric design; On-chip Interconnects: Modeling and extraction, Signal
propagation and delay analysis, Interconnect coupling noise: Crosstalk, Substrate
coupling noise, Global signaling methodologies; On-chip Power Networks: Power
generation, Power and ground distribution, Power consumption, Low power design
techniques; On-chip Clock Networks: Synchronization, On-chip clock generation,
Clock distribution, Timing optimization of synchronous systems.

ECE 758 Advanced Embedded System Design: FPGA based embedded systems:
microprocessor architectures, embedded system architecture, firmware, bootloader,
JTAG etc., bare metal processor vs embedded OS, Ard core and soft-core IP's,
interconnects between processor and FPGA, buses and interfaces, and external devices
such as sensors and cameras.

ECE 761 Design of Acoustic Devices and Components: Basic principles; waves
propagation — impedance - reflection- transmission — attenuation - scattering- power
levels - Generation of ultrasonic waves; transducers - focusing - Fraunhofer and Fresnel
zones - Instrumentation; display methods - Doppler techniques- signal processing.
Industrial and medical applications will be emphasized.

ECE 762 Propagation of Sound Waves Under Water: Media characteristics for
acoustic waves- Acoustic wave propagation underwater-Effects of media on acoustic
waves- underwater imaging using acoustic waves- Applications.
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ECE 771 Discrete Mathematics and Applications: Difference equations- Application
of Z-transform signal processing- Discrete Fourier transform and applications-
Applications of Wavelet transform in signal and image processing— Application of
Curvelet transform in image processing — Application of Walsh and Hadamard
transforms in digital communication- Application of Radon and Randlet transforms in
signal and image processing- Fast implementation of discrete transforms- Applications
of discrete mathematics in antennas and microwave engineering.

ECE 772 Deep Learning: History of Neural Networks and Background: Perceptron,
Multi-layer Perceptron, Backprop, Universal Function Approximators; Deep Learning
Models: Convolutional Neural Networks, Recurrent Neural Networks, Long Short-Term
Memory networks, Memory Networks and Boltzmann Machines; Modern Learning and
Optimization Techniques: Rectified Linear units, Dropout, Distillation and model
compression; Applications to Perception and Al: Image Classification, Detection,
Segmentation, Image to Sentence Generation, Reinforcement Learning; Design and
implementation of a technical project.

ECE 773 Applications of Remote Sensing: Basic concepts — Airphoto- interpretation
for terrain evaluation - Thermal and multi-spectral scanning -Microwave sensing - SAR
-LIDAR- Earth resource satellites - Digital image processing.

ECE 774 Network Security: Network security architecture, basic security concepts,
cryptographic techniques, networking concepts and attacks; Overview of authentication
systems, authentication of people; Security handshake principles and common pitfalls;
Security standards: Key Management Fundamentals, Network Authentication Protocol,
Public Key Infrastructure, Real-time communication security, Network Security
Protocols; Other network security topics: Email Security, Firewalls, Intrusion detection,
Wireless network security, Broadcasting and multicast security; Special topics:
blockchain and smart contract, privacy model, privacy in RFID systems, and wire typing
channel.

ECE 775 Game Theory for Communication Networks: Basics of game theory for
engineering systems; Noncooperative static games, Nash equilibrium; Application of
static games to communication networks; Noncooperative sequential games in extensive
form and applications; Learning in game theory; Cooperative bargaining games;
Cooperative coalition games and applications; Advanced game theory topics.

ECE 776 Convex Optimization and Engineering Applications: Introduction to
optimization; Convex sets, generalized inequalities; Convex functions; Convex
optimization problems, optimality criterion, linear program, quadratic program, second
order cone program, geometric program, semidefinite program; Duality, KKT
conditions, sensitivity analysis; Unconstrained optimization, first order methods,
Newton’s method; Constrained optimization, interior point methods; Decomposition
methods, distributed optimization; Convex relaxations of hard problems, and global
optimization via branch and bound. Robust optimization; Nonconvex problems;
Applications, network utility maximization, machine learning, statistical estimation,
experiment design, computer networking, circuit design, portfolio management, etc.

ECE 777 Nano communications and Networking: Study of Molecular
Communication (MC) Technology, type of MC, propagation in MC, channel modelling
in MC. Study the transmission and reception process in MC based on ligand and receptor
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mechanism. Understand the challenges in MC such as Inter-symbol interference (ISI)
and molecular communication layered architecture especially in physical layer
techniques (e.g., modulation, coding, transmission) and link layer solutions (e.g.,
medium access control, error control) will be described. Understand the idea of
molecular antenna based on graphene-enabled wireless communication and
biologically-inspired molecular communication.

ECE 778 Ph.D. Thesis: The student is required to produce original research, presented
in the form of a thesis, and defend his/her work before a panel of expert examiners in
the field as a partial fulfillment of the PhD degree.
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ACE 711 Large Scale and Complex Systems: Introduction to large scale and complex
systems - Centralized and decentralized systems- aggregation- decomposition-
decoupling - multilevel control- hierarchical control- stability analysis- case study.

ACE 712 Neuro-Fuzzy Systems and Modeling: Introduction to systems modeling-
Review on fuzzy logic system, neural networks, and learning rules- Fuzzy modeling
concept- Construction and types of fuzzy modeling - Combining Neural Networks and
Fuzzy Systems- Structure and parameter learning methods of Neuro-Fuzzy Systems -
Neuro-fuzzy modeling of nonlinear systems- Recurrent Neuro-Fuzzy Systems —
Clustering techniques - Industrial applications.

ACE 713 Stability Theory: Stability definitions of nonlinear dynamical systems,
covering the difference between local and global stability- analysis and applying
Lyapunov's Direct Method to prove these stability properties- hyper stability — positivity
of systems- Applications.

ACE 714 Robust Control: Introduction to Robust Control — Robust Stability and
Performance Analysis — Scaling - Standard Problem: PK Structure-Uncertainty and
Robustness — Obtaining P, N, and M Representation — Structured Singular Value (SSV)
— MU synthesis and DK- iterations — LQG Control H2 and H-Infinity Control — Well
Posendness of Feedback Loop-Linear Fraction Transformation (LFT).

ACE 715 Selected Topics in Automatic Control: This course includes the relevant
modern and the new scientific materials concerning the course- which is needed for
students- Case study.

ACE 716 Advanced Networked Control Systems: Overview of networked control
systems- Multi-Agent Systems including formation control, sensor and actuation
models- mobile sensor networks including coverage control, voronoi-based cooperation
strategies- Mobile communications networks- Connectivity maintenance- Analysis and
design of predictive control systems- Stability analysis of networked control systems-
Case studies.

ACE 717 Embedded Systems and 10T: Introduction, Imbedded system definition and
Arctucture, RTOS, 10T definition, Structure of 10T, Components of 10T, Embedded
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system and I0T, IoT sensors, 10T map device, 10T protocols, I0oT cloud infrastructe,
Performance and security in 10T, 10T programming, Application.

ACE 718 Hybrid and cyber-physical systems: Modelling of hybrid systems, timed
automata, hybrid automata, Model validation and verification, composition of hybrid
systems, supervisory control of hybrid systems. Cyber-physical systems analysis and
design, Characterization and modelling of cyber-physical systems, Validation and
verification of CPS, Model based testing of CPS, optimization and control of CPS,
Security in CPS, Multi-agent systems for industrial automation, Case studies: Smart grid
automation, autonomous networked robots.

ACE 721 Intelligent Robotics: Introduction- Machine learning- Kernel Methods-
classification- pattern recognition — speech recognition — applications.

ACE 722 Robots Cooperation: Robot characteristics — robot spaces- two robots
cooperation- three robot cooperation- killing avoidance — programming- vision-
inelegance- control-applications.

ACE 723 Robot Vision: Camera system — one camera and two-camera system -
wireless camera — space view- end effector view — calculation of space values — Path
planning - Vision-guided control in robots - pattern recognition — applications.

ACE 724 Flexible Manufacturing Systems: Introduction —design of individual
machines-complete machine for manufacturing- maintainability and functionality-
Emphasizes a system approach to design- computer models- component design-
Applications.

ACE 725 Flexible Links Robots: Introduction - Construction and design- Materials —
degree of freedom - actuators — sensors — computer interface — camera system — single
link arm — double link arm - vibration- dynamics and control- stability - applications.

ACE 726 Selected Topics in Mechatronics: This course should include the modern
and the new scientific materials concerning the course- which is needed for students-
Case study.

ACE 727 Selected Topics in Robotics: This course should include the modern and the
new scientific materials concerning the course- which is needed for students- Case study.

ACE 728 Selected Topics in Industrial Electronics: This course should include the
modern and the new scientific materials concerning the course- which is needed for
students- Case study.

ACE 729 MEMS and Nano Technology: Mechanical elements — micro sensors —micro
actuators — construction — materials fabrications-development of smart product —
microelectronics in mems -environmental control- total measurements- functionality —
reliability — sophistications- applications. Introduction to nano technology. Applications.

ACE 731 Advanced Topics in Computer-Aided Diagnosis: Studying advanced
scientific research in computer-aided diagnosis topics such as evidence-based medical
diagnosis, how to evaluate the diagnostic performance, introduction to computer-based
medical diagnostic systems and its components and examples, detection and
classification systems, initial processing of digital radiographs.
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ACE 732 PACs in Healthcare: Transition from physical films to PACs.
PACS/HIS/RIS concepts and terminology. Medical Imaging Workflow. Image Quality
and QA/QC. Introduction to DICOM, HL7 and IHE Basics. PACS/RIS procurement,
Configuration management, Administration and maintenance management. Practical :
Working with PACS software, Working with project documentation, configurations and
testing.

ACE 733 Advanced Medical Electronics: Microelectronic components and their
applications in medical devices, sensor and sensor network, embedded electronics,
wearable and implantable electronics. Application: development of medical device
design, development and testing capabilities.

ACE 734 Sports Medicine Technology: Models of human movement, clinical
applications, diagnosis of movement and rehabilitation by using computers, artificial
limbs, human simulation techniques, biomedical models, human interaction with the
machine.

ACE 735 Automation and Control in Biomedical Systems: This course provides
an in-depth knowledge of the automation, control, and optimization tools used in the
biomedical area. the course covers a wide scope of potential applications, for example,
biomedical treatment design systems for cancer, insulin-dependent diabetes, and
rehabilitation robots. The course concludes by introducing the emerging of novel
systems and automation tools.

ACE 736 Advanced Biosignal Processing: The course introduces advanced techniques
in feature extraction and classification of biosignals. Feature extraction methods such
as, Wavelet Transform, Eigen analysis-based methods, and Higher-order statistics
(cumulants and spectra) are studied. Classifiers such as neural networks (NN), genetic
algorithm (GL), fuzzy logic (FL), Support Vector Machine (SVM) are introduced.

ACE 737 Management and Marketing of Medical Project: Introduction to
marketing, management of medical project, the relationship between the management
and the consumer, health care planning and analysis.

ACE 738 Selected Topics in Biomedical Imaging Systems: This course includes the
relevant modern and advanced topics of Biomedical Imaging systems.

ACE 739 Brain Computer Interface: Advanced scientific research of Brain-computer
Interface (BCI) including computer hardware and processors used in BCI, problems of
BCI model such as P500-based systems, evaluation criteria for BCI research in addition
to advanced topics and applications. Case studies using BCI Databases.

ACE 799 Ph. D. Thesis: The student is required to produce original research, presented
in the form of a thesis, and defend his/her work before a panel of expert examiners in
the field as a partial fulfillment of the PhD degree.
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CSE 701 Operation Research: Formulation- solution techniques- and sensitivity
analysis for optimization problems which can be modeled as linear- integer- network
flow- and dynamic programs. Use of software packages to solve linear- integer- and
network problems.

CSE 711 Advanced Digital Engineering Systems: Synthesis of asynchronous
sequential circuits - state and flow tables - compatible states- reduction. Race free state
assignment- Msi components- adders- encoders and decoders- comparators-
multiplexers- registers- roms- counters- Programmable logic- plas- plds- prom-.
Algorithmic state machines- asm charts- timing- implementation. Hardware description
languages.

CSE 712 Advanced Distributed Systems: The purpose of the Distributed Systems
course is to learn the state-of-the-art of practical distributed systems and to distill design
principles for building large network-based computational systems. Our readings and
discussions will help us identify the research frontier and extract methods and general
approaches to implement these advanced systems. The topics we will study include
dynamic packet routing- global namespace systems- component architectures-
ontologies- resource allocation strategies- distributed security and authentication
protocols- fault-tolerant databases- distributed artificial intelligence- and virtual worlds.
The course involves discussions of two or three papers a week and a large group project
implementing a distributed system.

CSE 713 High Speed Computing systems: introduction to scalable parallel algorithms.
“Scale” really refers to two things: efficient as the problem size grows, and efficient as
the system size (measured in numbers of cores or compute nodes) grows. To really scale
your algorithm in both senses, you need to be smart about reducing asymptotic
complexity the way you’ve done for sequential algorithms; but you also need to think
about reducing communication and data movement. The techniques you’ll encounter
covers the main algorithm design and analysis ideas for three major classes of machines:
for multicore and manycore shared memory machines, via the work-span model; for
distributed memory machines like clusters and supercomputers, via network models; and
for sequential or parallel machines with deep memory hierarchies (e.g., caches). You
will see these techniques applied to fundamental problems, like sorting, search on trees
and graphs, and linear algebra, among others.

CSE 714 System Architecture and Design: This course covers the development of a
system architecture and hardware/software system design within the overall systems
engineering (SE) process. Major topics include development of an operational concept,
functional decomposition, requirements allocation and partitioning, interface definition,
inclusion of integrity, reliability, and maintainability within the design concept,
validation and verification, technical performance budgeting, quality function
deployment techniques, and statistical and linear models.
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CSE 715 Advanced Topic in Computer Architecture: Selected oriented topics on
recent developments in computer Architecture will be presented in this course- Course
material will reflect the needs of the graduate students and their research activities.

CSE 716 Topics in Parallel and Distributed Computing: The course gives an
overview of current technologies for programming and using parallel and distributed
high-performance computing systems. The course provides material in parallel
computing, cluster computing, distributed computing, grid, and cloud computing
technologies, including an introduction to web services and cloud platforms. Some
background is given on architectures for high performance computing, but the emphasis
is on what the software developer needs to know to exploit high performance distributed
computing architectures. A selection of topics from the following: the challenges faced
in constructing parallel and distributed applications, including testing, debugging and
performance evaluation. Various implementation techniques, paradigms, architectures,
and programming languages including: Flynn's taxonomy, MPI1, MapReduce, OpenMP,
GPGPU, concurrency and multi-threading.

CSE 721 Advanced Data Structure and Algorithms: The course demonstrates the use
of main algorithm analysis techniques such as recurrences and amortized analysis. Using
algorithms from different areas of computer science- main algorithm design techniques
are presented- including divide-and-conquer- greedy algorithms- dynamic
programming- heuristic algorithms- and approximation algorithms. The algorithms
covered span areas such as external memory algorithms and data structures- text search
and pattern matching- advanced graph algorithms- heuristic search- and computational
geometry algorithms and data structures.

CSE 722 Distributed Algorithms: Models of synchronous and asynchronous
distributed computing systems; synchronous networks, asynchronous shared memory,
asynchronous networks etc; basic algorithms for synchronous networks; leader election,
breadth first search, shortest path, minimum spanning tree etc.; advanced synchronous
algorithms; distributed consensus with failures, commit protocols; asynchronous shared
memory algorithms; mutual exclusion and consensus; relationship between shared
memory and network models; asynchronous networks with failures.

CSE 723 Real time Operating systems: Computer in industry- design of real time
systems. Interfaces to external signals and devices. Serial communications- board-based
microcomputer systems - Introduction to programmable logic controllers. Programming
using ladder diagram- programming languages - PLC hardware - Timers and counters -
arithmetic functions - advanced programming techniques.

CSE 724 Special Topics in Software Engineering: This course focuses on software
engineering for smart, critical, and complex software-intensive systems. The course
contains four modules: (1) Requirements specification module focuses on methods to
transit from user requirements to high-quality technical requirements. (2) Testing and
quality assurance model focuses on testing, code review, and verification and validation
strategies and methods, especially for high-assurance systems. (3) Process improvement
module focuses on modern agile methods, e.g. DevOps. (4) Complex system module
focuses on development, operation, and maintenance of large and complex software
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systems. Students will apply the requirement specification, testing, and agile techniques
to homework assignments and group-projects throughout the course.

CSE 731 Wireless Sensor Networks: Principles of sensor networks - Motivation for a
network of wireless sensor nodes - Types of sensor networks - Sensor network structure
- Operating systems - Planning of sensor networks - Sensor network protocols and layers
- Power management- Time synchronization - Signal processing techniques in sensor
networks - Applications of sensor networks - Sensor networks security - Localization -
Programming.

CSE 732 Advanced Network Security: Introduction to the basic concepts-
components- protocols- and software tools to achieve secure communication in a public
network. The concept of encryption- integrity verification- authentication- security
models- and the robustness analysis. Emphasis on the application level protocols and
vulnerabilities- firewalls- viruses- worm attack- Trojan horses- password security-
secure multicast - biometrics- VPNs- internet protocols such as SSL- IPSEC- PGP- and
SNMP. The policies for access control- user privacy- and trust establishment and abuse
in open environments.

CSE 733 Internet of Things: The Internet of Things (IoT) is the connection of
intelligent devices that captures data about how we live and what we do. All our
domestic appliances and basic networked devices are now being connected to the
Internet and are capable of sensing and transmitting data. As the connections grow,
devices will exchange information automatically, coordinating actions without human
intervention. Connected things will become ubiquitous and will create a single system
that transforms the world of everyday objects into a programmable environment. 10T
will change the way we think about life and work. Global industries such as
manufacturing, transportation, logistics, defense, agriculture, infrastructure, retail,
healthcare, and food services, are already investing heavily in developing their own loT
infrastructures. loT data analysis technologies and/or practical experience using
different data analysis tools in an 10T context.

CSE 734 Advanced Topic in Computer Networks: This Course allows students to
study several major advanced topics in networking in depth in an informal, small group
situation. Learning is based around a series of readings, where a set of readings is
discussed each week by the students and the subject coordinator.

CSE 741 Advanced Database Systems: Review of relational database systems Object-
oriented systems (ER- EER- OO models- EER to OO mapping design of OODBS-
physical level issues)- Parallel and distributed databases (client /server architecture- data
fragmentation- query processing of optimization- transaction processing)- Temporal
databases- Geographic information systems- Deductive databases- Information retrieval
systems- Content based retrieval and special access methods.

CSE 742 Big Data: Big data analytics is the process of examining large and varied data
sets -- i.e., big data -- to uncover hidden patterns, unknown correlations, market trends,
customer preferences and other useful information that can help organizations make
more-informed business decisions. Big data analytics benefits driven by specialized
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analytics systems and software, big data analytics can point the way to various business
benefits, including new revenue opportunities, more effective marketing, better
customer service, improved operational efficiency and competitive advantages over
rivals. Big data analytics applications enable data scientists, predictive modelers,
statisticians and other analytics professionals to analyze growing volumes of structured
transaction data, plus other forms of data that are often left untapped by conventional
business intelligence (BI) and analytics programs. That encompasses a mix of semi-
structured and unstructured data - for example, internet clickstream data, web server
logs, social media content, text from customer emails and survey responses, mobile-
phone call-detail records and machine data captured by sensors connected to the internet
of things.

CSE 751 Advanced Artificial Intelligence: Defining the term “software agent” and
discussing how software agents differ from programs in general. We will then take a
look at those problems in the field of Artificial Intelligence (Al) that tend to receive the
most attention. Different researchers approach these problems differently. In this
course, we will focus on how to build and search graph data structures needed to create
software agents, an approach that you will find useful for solving many problems in
Al. We will also learn to “break down” larger problems into a number of more specific,
manageable sub-problems. In the latter portion of this course, we will review the study
of logic and conceptualize the differences between propositional logic, first-order logic,
fuzzy logic, and default logic. After learning about statistical tools commonly used in
Al and about the basic symbol system used to represent knowledge, we will focus on
artificial neural network and machine learning, which are essential components of
computational and statistical methods, and theoretical computer science. The course
will then conclude with a study of the Turing machine and a discussion of the
questionable claims that human thinking is a symbol manipulation.

CSE 752 Advanced Data Mining: Introduction to the general principles of inferring
useful knowledge from large data sets (commonly known as data mining or knowledge
discovery)- Relevant concepts from statistics- databases and data structures-
optimization- artificial intelligence- and visualization are discussed in an integrated
manner- Visualization Techniques- Exploratory Data Analysis- Uncertainty and
Statistics- Presentation of Data Sets- Models and Patterns- Score Functions-
Optimization and Search- Classification Algorithms- Clustering Algorithms- Data
Management Principles.

CSE 753 Advanced Topics in Machine Learning: This Course allows students to
study several major advanced topics in Machine Learning in depth. Statistical Machine
Learning Theory- Analysis and Evaluation of Statistical Models- Analysis of Data-
Supervised Learning - Artificial Neural Networks- Supervised Learning - Kernel
Methods- Unsupervised Learning — Clustering- Unsupervised Learning - Topic
Modeling- Feature Engineering- Missing Data- Basic Reinforcement Learning- Basic
Semi-Supervised Learning

CSE 754 Information Retrieval: Basics of Information Retrieval and Introduction to
Search Engines, Boolean Retrieval, Boolean queries, Building simple indexes,
Processing Boolean queries. Term Vocabulary and Posting Lists: Choosing document
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units, Selection of terms, Stop word elimination, Stemming and lemmatization, Skip
lists, Positional postings and Phrase queries; Dictionaries and Tolerant Retrieval: Data
structures for dictionaries, Wildcard queries, Permuterm and K-gram indexes, Spelling
correction, Phonetic correction. Index Construction: Single pass scheme, Distributed
indexing, Map Reduce, Dynamic indexing; Index Compression - Statistical properties
of terms, Zipf's law, Heap'slaw, Dictionary compression, Postings file compression,
Variable byte codes, Gamma codes. Vector Space Model: Parametric and zone indexes,
Learning weights, Term frequency and weighting, Tf-1df weighting, VVector space model
for scoring, variant tf-idf functions. Computing Scores in a Complete Search System:
Efficient score and ranking, Inexact retrieval, Champion lists, Impact ordering, Cluster
pruning, Tiered indexes, Query term proximity, Vector space scoring and query
operations.

CSE 755 Natural Language Processing: This course provides text processing
fundamentals, including stemming and lemmatization. It also explores machine learning
methods in sentiment analysis and how to create tools for translating languages and
summarize text, and even build chatbots.

CSE 756 Advanced Computer vision: This course includes introduction to machine
learning and deep learning, computer vision tasks (image classification; semantic
segmentation; object localization detection; image synthesis, image denoising, style
transfer, image inpainting, 3D-shape representation and estimation); how to perform
transfer learning for computer vision tasks (fine-tuning, domain adaptation, semi-
supervised learning, and few-shot learning).

CSE 757 Deep and Reinforcement Learning: This course provides the foundations of
deep learning and the major technology trends driving deep learning. How to build, train
and apply fully connected deep neural networks. Understand the key parameters in a
neural network's architecture. This course also teaches an introduction to some of the
foundational ideas on which modern reinforcement learning is built, including Markov
decision processes, value functions, Monte Carlo estimation, dynamic programming,
temporal difference learning, eligibility traces, and function approximation.

CSE 758 Meta-heuristic Algorithms: This course provides an introduction to discrete
optimization and exposes students to some of the most fundamental concepts and
algorithms in the field. It also covers constraint programming, local search, and mixed-
integer programming from their foundations to their applications for complex practical
problems in areas such as scheduling, vehicle routing, supply-chain optimization, and
resource allocation.

CSE 771 Advanced Data Compression: This course will cover a broad range of
lossless and lossy compression techniques with Machine Learning - as well as explain
some of the practical implementations of these techniques that are in widespread use
today- An emphasis will be placed on learning techniques- so that one can easily learn
specific compression standards- and the reasons behind the design of the standards- This
course will cover compression of all types of data- including text- images- video- and
audio. Some of the techniques covered include block-based coding- dictionary coding-
predictive coding- vector quantization- and transform coding (including wavelets).
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CSE 772 Advanced Multimedia Compressions: Understanding of what video
compression is and why it is necessary- Understand the differences between commonly
used codecs- and when to apply them- Where compressed files are viewed- definition of
compression- why compression is important; a computer is not a TV- ways of reducing
video file size- commercial codecs- what they are- how they work and which to use for
different outputs- choosing a file format- Preparing a file using the Wizard. Prepare a
video for the web. Crop and prepare a video for a PowerPoint presentation.
Demonstration- How to change specific compression parameters- compressing multiple
files in a batch.

CSE 774 Advanced Topic in Information Security: This Course allows students to
study several major advanced topics in Information Security in depth in an informal,
small group situation. Learning is based around a series of readings, where a set of
readings is discussed each week by the students and the subject coordinator.

CSE 781 Special Topics in Bioinformatics: Bioinformatics is the computational
management and use of biological information to solve biological problems. This course
will cover several aspects of this rapidly evolving field. Topics will include descriptions
of genetic and biological databases and relevant tools available to retrieve and analyses
the information within these. An introduction to proteomics will be given, including
protein identification, molecular modeling, and methods to determine protein structure.
This course is designed to enable you to evaluate biological data using bioinformatic
techniques, and to become adept at performing such analyses.

CSE 782 Advances in Computer Science and Engineering: Selected oriented topics
on recent developments in computer science engineering will be presented in this course-
Course material will reflect the needs of the graduate students and their research
activities.

CSE 725 PhD Thesis: The student is required to produce original research, presented
in the form of a thesis, and defend his/her work before a panel of expert examiners in
the field as a partial fulfillment of the PhD degree.
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PEM701 Selected Topics in Advanced Computational Mathematics: Applied linear
Algebra- Framework for Applied Mathematics- Boundary Value Problems - Fourier
Series and Integrals - Analytic Functions - Initial Value Problems - Solving Large
Systems - Optimization and Minimum Principles

PEM 702 Functional Analysis: Normed spaces — Banach spaces— Hilbert spaces —
Discrete solutions — Linear operators — Continuous operators — Spectrum theory — Non-
linear operators in Banach spaces — Approximate discrete solutions of operator equation.

PEM 703 Advanced Topics in Differential and Difference equations: Qualitative
theory of differential equations (Autonomous systems— Linearization — Population
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models — Conservative systems— Lyapunov’s 2nd method) - Boundary Value Problems
(Green’s functions- Green’s functions for linear systems- Singular Sturm-Liouville
problems- Orthogonal polynomials- Nonhomogeneous boundary value problems) -
Applications of difference equations.

PEM 704 Mechanical Vibrations (2): Vibrations of continuous systems - Finite-
element method - Nonlinear vibrations (Free and Forced Vibrations of SDOF nonlinear
systems - Continuous systems — Chaos systems) - Random vibrations (Behavior of a
Random Variable- Functions of a Random Variable- Joint Probability Distributions -
Fourier Transforms - Mean Square Value of the Response).

PEM 705 Nonlinear Dynamics and Chaos: Introduction (discrete time systems-
continuous time systems- attracting sets- concepts of stability)- Equilibrium solutions-
Periodic solutions-Quasiperiodic solutions- Chaos- Numerical methods- Tools to
analyze motions (time histories-state Fourier spectra -Poincare sections and maps -
Lyapunov exponents)- Control (control of bifurcations - chaos control -
synchronization).

PEM 706 Bifurcation Theory: Introduction (Stationary Points and Stability of ODEs-
Maps- Some Fundamental Numerical Methods)- Basic Nonlinear Phenomena (Buckling
and Oscillation of a beam- Hopf Bifurcation and Stability)- Principles of Continuation
(Predictor Corrector Methods— Homotopy methods)- Calculation of the Branching
Behavior of Nonlinear Equations (Calculating Stability- Bifurcation Test Functions -
Indirect Methods for Calculating Bifurcation - Direct Methods for Calculating
Bifurcation Points).

PEM 707 Inverse Problems in partial differential equations: Elliptic Equations:
Single Boundary Measurements- Reconstruction of lower-order terms- The inverse
conductivity problem- Elliptic Equations: Many Boundary Measurements- The
Dirichlet-to-Neumann map- Boundary reconstruction - Reconstruction in Completeness
of products of solutions of PDE - Recovery of several coefficients- Nonlinear equations-
Discontinuous conductivities- Maxwell’s and elasticity systems- Inverse parabolic
problems- Final overdetermination- Lateral overdetermination- Discontinuous principal
coefficient and recovery of a domain.

PEM 708 Advanced topics in mathematical theory of inverse problems: Inverse
Eigenvalue Problems- Construction of a Fundamental System- Asymptotics of the
Eigenvalues and Eigenfunctions- Some Hyperbolic Problems- A Parameter
Identification Problem- Numerical Reconstruction Techniques- An Inverse Problem in
Electrical Impedance Tomography- The Direct Problem and the Neumann-Dirichlet
Operator- The Factorization Method- An Inverse Scattering Problem- The Direct
Scattering Problem- Uniqueness of the Inverse Problem- A Simplified Newton Method-
A Modified Gradient Method- The Dual Space Method.

PEM 709 Extreme methods for solving ill-posed problems with applications to
inverse heat transfer problems: Identification and inverse problems in the studies of
thermophysical processes- On mathematical modeling of physical processes-
Identification of mathematical models for physical processes - Uniqueness of inverse
heat conduction problem solutions - Iterative Regularization of IlI-Posed Problems -
Structure of Gradient methods - Construction of Gradient Algorithms for solving Inverse
heat transfer problems - Residual gradient in nonlinear problems - Iterative solution of
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boundary inverse heat conduction problems - Solution of linear inverse problem - Linear
inverse problem in the domain with moving boundaries - Solution of Nonlinear inverse
problems - Multidimensional inverse heat conduction problems- Inverse problems for
the quasilinear parabolic equation - Reconstruction of parameters in the Generalized heat
conduction equation with constant coefficients

PEM 710 Computational methods for inverse problems: Inverse Problems of
Mathematical Physics - Well-posed and Ill-posed Problems - The Tikhonov Theorem -
The Tikhonov Regularization Method - Main idea of parallel computing - Parallel
computing limitations - Formulation of the problem and method of solution - Finite-
difference approximation of the functional and its gradient - Parallelization of the
minimization problem - Regularization of Numerical Differentiation: Methods and
Applications - Regularized difference method (RDM) - Tikhonov’s variational
regularization (TiVR) - Discrete regularization method (DRM) - The inverse heat
conduct problems (IHCP).

PEM 711 Operational research (2): Queuing systems with combined arrival and
departure processes Priority queues - Network queues.

PEM 712 Probability and statistics (2): Functions of Random Variables-
Characteristic Function and its Properties - Central Limit Theorem and its Application -
Simple Linear Regression and Correlation - Multiple Linear Regression (Least Square
Estimation of the Parameter — Matrix Approach to Multiple Linear Regression —
Properties of the Least Squares Estimators — Hypothesis Tests in Multiple Linear
Regression)

PEM 713 Combinatorial Optimization: Theory and Algorithms : The rules of sum
and product — Permutations — The binomial theorem — Combinations with repetition —
The Catalan numbers — Basic connectives and truth tables — The law of logics — Rules
of inference - Dijkastra’s shortest path algorithm — Minimal spanning trees: The
algorithms of Kruskal and Prim — Transport networks: The max-flow min-cut theorem
— Matching theory.

PEM 714 Combinatorics and game theory: Sets and subsets — Set operations and the
laws of set theory — Counting and Venn diagrams — Prime numbers — The greatest
common divisor — The fundamental theorem of arithmetic - Permutations and
combinations - Permutations and combinations of multisets — Permutations and
colorings - Scheduling a tournament - Balanced tournament designs.

PEM 715 Design Theory: PBDs and GDDs: The basics - PBDs: Recursive
constructions - PBD-closure - Group divisible designs - PBDs, Frames, and
Resolvability - Pairwise balanced designs as linear spaces - Hadamard matrices and
Hadamard designs - Orthogonal designs - D-optimal matrices - Bhaskar Rao designs -
Generalized Hadamard matrices - Covering arrays — Coverings - Cycle decompositions
- Factorial designs - Frequency squares and hypercubes — Magic squares - Room squares.

PEM 716 Finite Geometry: Basic properties of finite geometry — Finite fields -
Algebraic derivation — Planes and mutually orthogonal Latin squares — Affine planes -
Projective planes — Desarguesian Planes - Nondesarguesian Planes.
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PEM 717 Coding Theory: Errors; Noise — VVenn diagram code — Binary codes; Weight;
Distance — Linear codes — Hamming codes — Codes and hat problem — Variable-Length
codes and data compression — Mutually orthogonal Latin squares — Orthogonal arrays —
Bounds on codes and orthogonal arrays - New codes from old —Binary codes.

PEM 718 Linear integral equations (2): Integro-differential equations (Introduction -
Fredholm Integro-Differential Equations - Volterra Integro-Differential Equations) -
Applications of linear integral equations (Introduction - Systems of Fredholm Integral
Equations -Systems of Volterra Integral Equations - Numerical Treatment of Fredholm
Integral Equations -Numerical Treatment of Volterra Integral Equation)

PEM 719 Singular Integral Equations (2): Singular integral equations (introduction -
The Adomian Decomposition Method -The Modified Decomposition Method - The
Weakly-Singular Volterra Integral Equations - The Weakly-Singular Fredholm Integral
Equations - Applications of singular integral equations (Introduction -Abel’s Problem-
The Generalized Abel’s Integral Equation).

PEM 720 Optical devices: Optical and optical detectors - Optical conductors, optical
diodes, photo intensifiers and photo detectors - Display devices from semiconductor,
electro-optic semiconductor, electrode, wave rate and optics - integrated optics.

PEM 721 Quantum theory of nanoparticles: Electron microscopic properties of
heterogeneous structures, oscillations of heterogeneous metal rings and semiconductors,
electronic and optical properties of quantum well, wire and multi-stranded points,
excitation in quantum well, wires and multi-stranded points, quantum synthesis of
quantum electrons Optical properties of graphene and carbon nanotubes, quantum
transfer of low - dimensional semiconductor devices.

PEM 722 Advanced Multiferroic Materials: Classification of multiferroic materials-
Theory and applications of Magneto-electric materials-Theory and applications of
ferroelectric materials ferromagnetic materials, and piezoelectric materials-
multifunctional- applications of smart multiferroics

PEM 723 Physical properties of thin films: Introduction to vacuum technology and its
tools - Different methods of preparation of thin films - Thin film thickness measurements
- Characterization of thin films and their applications.

PEM 724 Electrodynamics: Time-varying fields, Maxwell's equations, energy and
momentum conservation laws, plane electromagnetic waves and wave propagation,
simple transmission system, scattering and diffraction, magnetic hydrodynamics and
plasma physics, particle dynamics, emission and radiation in moving charges, polarity
domains, electromagnetic properties of superconductors.

PEM 725 Introduction to Nanoscience: Nanotechnology - Nanotechnologies -
Nanomaterials - Nanoparticles - Industrial atoms and their optical properties -
Absorption and optical emission of nanoparticles - Optical resonance in nanocrystals -
Properties and properties of nanostructures - Nanoparticles - Nano diodes -
Nanostructures Photovoltaic - Use of nanoscale installation as optical sensors - Use of
optical nanoparticles in open and close.

PEM 726 Spintronics: Theory and applications of Diluted magnetic semiconductors —
Theory and applications of Room temperature ferromagnetism-Dielectric properties of
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diluted magnetic semiconductors Theory and applications of spintronic semiconductors-
spintronic superconductors

PEM 727 Quantum Electronics: Wave equation - Schrodinger equation - steady state
- Potential well - perturbation phenomenon - Laser basics- Analysis of a particular
application

PEM 728 Advanced Functional Materials: Electrolysis, thermocouple, mesoscopic
systems, fracture materials, hydrogen generation techniques, condensate, and
superconducting technologies.

PEM 729 Advanced Topics in Engineering Physics: This course is taught through
lectures of a specialized and advanced nature covering advanced topics in engineering
physics and its applications, which are determined by the lecturer based on the scientific
background of the student and directed to his field of specialization in studies.

PEM 750 Ph.D. Thesis: The student is required to produce original research, presented
in the form of a thesis, and defend his/her work before a panel of expert examiners in
the field as a partial fulfillment of the PhD degree.
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