T.C.
AKSARAY UN iVERSITESI
FEN BILIMLERI ENSTITUSU

ELEKTRIK-ELEKTRON K VE BILGISAYAR MUHENDISLIGI
LISANSUSTU DISIPLINLERARASI PROGRAMLARI

DERS ICERIKLERI

Dersin Kodu EEBM 501
Dersin Kredisi _(3+0+O) 3 Kredi 6 AKTS
Dersin Adi lleri Miihendislik Matematigi (Advanced Engineering Mathematics)

Dersin lIceri gi

Kompleks fonksiyonlar, Analitik fonksiyonlar, Taylor ve Lourent Serileri, Olasilik,
Rastgele degiskenler, Stokastik Sirecler

Kaynaklar 1. E. Kreyszig, H. Kreyszig, E.J. Norminton, “Advanced engineering mathematics”
John Wiley and Sons, 2010

Dersin Kodu EEBM 502

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi ileri Miihendislik Elektromanyetigi (Advanced Engineering Electromagnetics)

Dersin Iceri §i

Maxwell denklemleri. Zamanda harmonik alanlar. Dalga denkleminin yayilim,
sacilim ve 1sinim problemleri kapsaminda ¢6zimu. Maddenin elektriksel 6zellikleri.
Polarizasyon. Elektromanyetik teoremler.

Kaynaklar 1) C.A. Balanis, "Advanced Engineering Electromagnetics," Wiley, 2012.
2) J. A. Stratton, “ElectromagneticTheory,” McGraw-Hill, 1941.
3) D. K. Cheng, "Field and Wave Electromagnetics," Addison-Wesley, 1989.
4) M. N. O. Sadiku, "Elements of Electromagnetics," Oxford Univ. press, 2009.
Dersin Kodu EEBM 503
Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS
Dersin Adi Hesaplamal Elektromanyetik (Computational Electromagnetics)

Dersin Iceri §i

Elektromanyetik problemlerin ¢6zimunde kullanilan sayisal yontemler. Diferansiyel
denklemlere dayanan sayisal yontemler: sonlu farklar yontemi, sonlu farklar zaman
yontemi, sonlu elemanlar yéntemi. integral denklemlere dayanan sayisal yontemler:
moment yontemi, fiziksel optik. Herbir ydontemin Matlab yazilimi tabanh bilgisayar
projeleri sayesinde pratik problemlere uygulanmasi.

Kaynaklar

1) M.N.O. Sadiku, "Numerical Techniques in Electromagnetics," CRC Press, 2001.
2) A. F. Paterson, S. L. Ray, R. Mittra, "Computational Methods for
Electromagnetics," IEEE press, 1998.

3) R. F. Harrington, "Field Computation by Moment Methods," IEEE press series on
Electromagnetic Waves, Piscataway, 1993.

4) J.M. Jin, The Finite Element Method in Electromagnetics, Wiley, 2002.

5) A. Taflove, S. C. Hagness, "Computational Electrodynamics: The Finite-

Difference Time-Domain Method", Artech House, 2005.

[ Dersin Kodu

| EEBM 504




Dersin Kredisi

(3+0+0) 3 Kredi 6 AKTS

Dersin Adi

Elektromanyetikte Green Fonksiyonlari (Green’s Functions in Electromagnetics)

Dersin Iceri §i

Sturm-Liouville problemleri, tek boyutta Green fonksiyonlarinin kapal bigimi ve 6z
fonksiyon acilimlari. Cok boyutta kartezyen, silindirik ve kiresel koordinatlarda
Green fonksiyonlari.

Kaynaklar 1) Chen-ToTai, “Dyadic Green’s Functions in Electromagnetic Theory,” Intext
Educational, Electrical Engineering Monograph Series, 1971.
2) G. F. Roach, “Green’s Functions,” Cambridge University Press, 1982.

Dersin Kodu EEBM 505

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Zaman Uzayinda Elektromanyetige Evrimsel Yaklasim | (Evolutionary Approach to

Electromagnetics in Time Domain 1)

Dersin lIceri gi

Bos dalga kilavuzlarinda reel degerli zaman uzayl modlari. Hilbert uzayinda modal
baz probleminin ¢6zimi. Zamana goére tirev iceren Maxwell denklemlerinden
Klein-Gordon Denklemi (KGD)'nin eldesi. Modal genlik probleminin KGD'yi
degiskenlerine ayirarak analitik ¢ézim.

Kaynaklar

1) Oleg A. Tretyakov,“Evolutionary approach to electromagnetics in time domain,”
Lecture notes, Part 2, Waveguide problem."

2) O. A. Tretyakov, “Essentials of nonstationary and nonlinear electromagnetic field
theory,” Chapter 3 in “Analytical and numerical methods in electromagnetic wave
theory,” M. Hashimoto, M. Idemen, O. A. Tretyakov, Eds., Tokyo, Science House
Co. Ltd., 1993.

3) Ozlem Akgiin, “Real-Valued Time-Domain Modes in Hollow Waveguides,” Ph.D.
Dissertation, Advisor: Prof. Dr. Oleg A. Tretyakov, 2011.

Dersin Kodu

EEBM 506

Dersin Kredisi

(3+0+0) 3 Kredi 6 AKTS

Dersin Adi

Zaman Uzayinda Elektromanyetige Evrimsel Yaklasim Il (Evolutionary Approach to
Electromagnetics in Time Domain 1)

Dersin Iceri §i

Kayipli dalga kilavuzlarinda reel degerli zaman uzayr modlari. Hilbert uzayinda
modal baz probleminin ¢6zimi. Zamana gbre tlrev iceren Maxwell
denklemlerinden Klein-Gordon Denklemi (KGD)'nin eldesi. Modal genlik
probleminin KGD'yi degiskenlerine ayirarak analitik ¢6zim.

Kaynaklar

1) Oleg A. Tretyakov, “Evolutionary approach to electromagnetics in time domain,”
Lecture notes, Part 2, Waveguide problem."

2) O. A. Tretyakov, “Essentials of nonstationary and nonlinear electromagnetic field
theory,” Chapter 3 in “Analytical and numerical methods in electromagnetic wave
theory,” M. Hashimoto, M. Idemen, O. A. Tretyakov, Eds., Tokyo, Science House
Co. Ltd., 1993.

3) Mehmet Kaya, “Zaman Uzayl Dalga Kilavuzu Modlarinin Parabolik Silindir
Fonksiyonlari ile Iincelenmesi,” Doktora Tezi, Danisman: Prof. Dr. Oleg A.
Tretyakov, 2012.

Dersin Kodu

EEBM 507

Dersin Kredisi

(3+0+0) 3 Kredi 6 AKTS

Dersin Adi

Bilgisayar ve Ag Givenligine Giris (Intro to Security of Computers and Networks)

Dersin Iceri gi

Gizlilik, batanlik ve gecerlik icin guvenlik politikalari, modelleri ve mekanizmalari;
temel kriptografi ve uygulamalari; erisim denetimi icin isletim sistemi model ve
mekanizmalari; dagitik sistemlerde guvenlik; ag givenligi (ates duvarlari, IPsec, ve
SSL); virus ve diger zararll programlarin denetimi ve 6nlenmesi.

Kaynaklar

1. Kaufman, Perlman and Speciner. Network Security: Private Communication in
a Public World. Prentice Hall, 2nd edition. 2002.

2. Charles P. Pfleeger and Shari L. Pfleeger. Security in Computing (3rd edition).
Prentice-Hall. 2003. ISBN: 0-13-035548-8.




Dersin Kodu

EEBM 508

Dersin Kredisi

(3+0+0) 3 Kredi 6 AKTS

Dersin Adi

Kodlar ve Sifrelerle Gizil lletisim (Secret Communication using Codes and
Cyphers)

Dersin lIceri gi

Tarihten giinimaze kriptoloji; sifreler, sifre Gretme,c6ziimleme yaklagimlari;
ceteleler, sinyaller, yazilar ve dillerden érnekler

Kaynaklar 1. Fred B. Wrixon: Codes & Ciphers, Black Dog & Leventhal Publishers; Revised
edition (January 10, 1998, Barnes & Noble, ISBN 0-7607-5478-0
2. Bruce Schneier: Applied Cryptography: Protocols, Algorithms, and Source
Code in C, Wiley; 2nd edition (October 18, 1996)
Dersin Kodu EEBM 509
Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS
Dersin Adi Kriptolojiye Giris (Introduction to Cryptology)
Dersin Iceri §i Kriptoloji, kripto protokolleri, teknikleri ve algoritmalar; programlama uygulamalari.
Kaynaklar 1. Douglas R. Stinson: Cryptography Theory and Practice, Chapman and
Hall/CRC; 3 edition (November 1, 2005)
2. Bruce Schneier: Applied Cryptography: Protocols, Algorithms, and Source
Code in C, Wiley; 2nd edition (October 18, 1996)
Dersin Kodu EEBM 510
Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS
Dersin Adi Bilgi Kurami ve Kodlama (Information Theory and Coding)

Dersin lIceri gi

Bilgi olclist; entropi ve Shannon'un kodlama savi. Goriltili kodlama savi, bilgi
kaynak modellemesi ve gurtltiisiiz kaynak kodlama; ayrik kanal modelleri ve kanal
sigasi; dogrusal 6bek kodlama ve kod c¢o6zme; cevrimsel kodlar ve kod ¢oézme
streci, BSC ve Reed-Solomon kodlari, evrisim kodlama ve Viterbi kod ¢dzme;
kafes kodlamal kipleme.

Kaynaklar 1. T. Cover, J. Thomas: Elements of Inf. Theory, Wiley & Sons, 1991.
2. T. K. Moon: Error Correction Coding, John Wiley & Sons, 2005.

Dersin Kodu EEBM 521

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Sinyal Analizi ve Isleme (Signal Analysis and Processing)

Dersin lIceri gi

Sinyal goésterimi ve siniflandiriimasi. Deterministik sinyaller. Rastgele sinyaller.
Guralta. Analitik sinyal ve karmasik zarf gosterimi. Sinyal isleme sistemleri. Sinyal
Ornekleme. Modilasyon. Spektrum analizi. Algilama ve kestirim.

Kaynaklar 1) A. Papoulis, Probability, Random Variables, and Stochastic Processes, 3rd
edition, McGraw Hill, 1991.
2) M. H. Hayes, Statistical Sighal Processing and Modeling, Wiley, 1996
3) S. M. Ross, Introduction to probability models, 7th ed. Harcourt Academic Press,
2000.

Dersin Kodu EEBM 522

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Hata Dizeltici Kodlama (Error-Correcting Coding)

Dersin Iceri §i

Sayisal iletisimde hata dizeltici kodlama ilkeleri. Konvolisyonel kodlar. Dogrusal
blok kodlar. Cevrimli kodlar. Sonlu alan aritmetigi (Galois alanlari). BCH kodlari.
Reed-Solomon kodlari. Blok kodlar icin performans hesaplari. Cok kath kodlama.
iteratif kod cozme.

Kaynaklar

1) Peter Sweeney, Error Control Coding: From Theory to Practice, Wiley,
2002.




Dersin Kodu

EEBM 523

Dersin Kredisi

(3+0+0) 3 Kredi 6 AKTS

Dersin Adi

RF/Mikrodalga Aygitlar ve Devreler (RF/Microwave Devices and Circuits)

Dersin Iceri §i

RF/Mikrodalga tasariminda temel prensipler. Mikrodalga aglarin sagcinim matrisleri.
Mikrodalga iletim hatlari. Pasif RF/Mikrodalga devre elemanlari. RF MEMS
teknolojisi. Faz kaydiricilar, filtreler. Yari-iletken mikrodalga aygitlar. Mikserler,
disik guraltili yukseltecler.

Kaynaklar 1) B. Razavi, “RF Microelectronics,” Prentice Hall, 2011.
2) D. M. Pozar, “Microwave and RF Design of Wireless Systems,” Wiley, 2001.
3) D. M. Pozar, “Microwave Engineering,” Wiley, 2012.

Dersin Kodu EEBM 524

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi ileri Anten Teorisi ve Tasarimi (Advanced Antenna Theory and Design)

Dersin Iceri §i

Radyasyonun prensipleri ve temel teorisi. Baski (Printed) antenler. Dizi anten
teorisi. Dizi antenler, faz dizili anten, yansitici dizi anten ve ileti dizi anten.
Ayarlanabilir antenler.

Kaynaklar 1) C. A. Balanis, “Antenna Theory: Analysis and Design,” Wiley, 2005.
2) R. Garg, P. Bhartia, |. Bahl, and A. Ittipiboon “Microstrip Antenna Design
Handbook,” Artech House, 2001.
3) J. T. Bernhard, “Reconfigurable Antennas,” Morgan & Claypool Publishers in the
Antennas and Propagation Series, 2007.
4) R.E.Collin, “Antennas and Radiowave Propagation”, McGraw Hill, 1985.

Dersin Kodu EEBM 525

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Optiksel Telsiz ile iletisim (Optical Wireless Communication)

Dersin lIceri gi

Optiksel Telsiz (Optel) ile iletisim Sistemleri, Sistem Temel Bilesen ve
Parametreleri, Acik alan kanal modelleme, Optisel Modilasyon Teknikleri,
Atmosferik Turbulansin etkisi, Coklu Ortamda Laser ile Optel Uygulamalari,

Kaynaklar 1) H. Willebrand, B. S. Ghuman, “ Free- Space Optics: Enabling Optical
Connectivity in Today's Network”, SAMS, 2002.
2) A.K. Majumdar, J. C. Ricklin, “Free Space laser communications: Principles and
advances”, Springer 2008.
3) Z. Ghassemlooy, W. Popoola, S. Rajbhandari, “Optical Wireless
Communications: System and Channel Modeling with Matlab” CRC Press2012

Dersin Kodu EEBM 526

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Kablosuz Iletisim (Wireless Communication)

Dersin Iceri §i

Kablosuz iletisim sistemlerine giris, hicre konsepti ve sistem tasarim esaslari,
gezgin iletisimde radyo yayihm esaslari, genis-Olcek yol kaybi, kucuk-o6lcekli
sonimlenme ve c¢ok-yollu sénimlenme, kuguk-6lcekli cok-yollu yayilim, gezgin
radyo icin modulasyon teknikleri, kanal kodlamasi, kablosuz haberlesmede coklu
erisim teknikleri, kablosuz sistemler ve standartlar.

Kaynaklar 1) T. S. Rappaport, “Wireless communications principles and practice”, Prentice
Hall 2002

Dersin Kodu EEBM 527

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Fiber Optik Haberlesme (Fiber Optic Communication)




Dersin Iceri gi

Optik fiberli haberlesme sisteminin temel modiilleri, optik fiber tipleri, 15In optigi ve
elektromanyetik dalga teorisinin optikte kullanimi. Basamak indisli ve gradyan
indisli fiberler. Tek modlu ve ¢ok modlu fiberler. Sogurum, saciima kayiplari,
bikilme kayiplari, ¢cekirdek ve kilf kayiplari. Dispersiyon. Tek modlu ve cok
modlu fiberlerde tasarim optimizasyonu. Optik kaynaklarin teorik temelleri, LED’ler,
Lazer diyotlar. Fotoalicilar. Optik alicinin ¢calisma ilkeleri: alici konfiglirasyonu, hata
kaynaklari, performans hesaplamalari, énkuvvetlendirme yontemleri.

Kaynaklar 1. G.Keiser, Optical Fiber Communications, McGraw-Hill, 2001
2. Fiber-Optic Communication Systems, G. P. Agrawal, 3rd Ed., John Wiley &
Sons, 2002.

Dersin Kodu EEBM 545

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Special Electrical Machines

Dersin lIceri gi

Single-phase brushless induction motors. The universal motor's structure, principle
of operation and speed control. The switched reluctance motor's structure, principle
of operation and control. The stepper motor's structure, principle of operation,
application areas and control. The brushless DC motor's structure, principle of
operation, analysis and control.

Kaynaklar 1. P.C. Sen, Principles of Electric Machines and Power Electronics, John Wiley &
Sons.
2. D. P. Kothari, ElectricMachines, McGraw-Hill, 2006.
Dersin Kodu EEBM 555
Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS
Dersin Adi Yenilenebilir Enerji Kaynaklari (RenewableEnergyResources)

Dersin lIceri gi

Types of energy and renewable energy. Hydroelectric power plants. Wind energy
farms. Wind turbine types and models. Photovoltaic energy systems. Bioenergy.
Geothermal energy sources. Energy harvesting systems and their applications.
Integration of renewable energy sources to grid.

Kaynaklar 1. J. Twidell and T. Weir, Renewable Energy Resources, Taylor & Francis
2. G. N. Tiwari, Rajeev Kumar Mishra, Advanced Renewable Energy Sources,
Royal Society of Chemistry, 2011
Dersin Kodu EEBM 560
Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS
Dersin Adi Yapay Zeka (Atrtificial Intelligence)

Dersin lIceri gi

Kisa tarihge. Glincel uygulamalar. Turing testi. Problem ¢6zme ve arama
yontemleri. Oyunlar, Cikarim mekanizmalari. Bilgi gdsterimi. Belirsizlik, olasilik,
Bayes kurali. Ogrenme. Tiimevarimsal sembolik 6grenme algoritmalari, kural
Uretme ve karar agaci algoritmalari. Noral aglara giris. Yapay zekanin gelecedgi.

Kaynaklar S. Russel and P. Norvig, "Atrtificial Intelligence — A Modern Approach”, Third.
Edition, Pearson Education, 2009.

Dersin Kodu EEBM 561

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Veri Madenciligi (Data Mining)

Dersin Iceri §i

Veri Madenciligine Girig, Veri Ambarlari ve Verinin Goérsellestiriimesi, Siniflandirma,
Birliktelik Analizi, Kimeleme Analizi, Anormallik Tespiti, Web Madenciligi, Metin
Madenciligi.




Kaynaklar 1. Jiawei Han and Micheline Kamber, Data Mining: Concepts and Techniques,
Morgan Kaufmann Publishers, 2006.
2. Pang-Ning Tan, Michael Steinbach, Vipin Kumar, Introduction to Data Mining,
Pearson Education (Addison Wesley), 2006.

Dersin Kodu EEBM 566

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Anlam Vebi Teknolojisi ve Uygulamasi (Semantic Technology and Applications)

Dersin lIceri gi

Anlam vebi nedir?Kaynak tanitimi ve RDF; Dublin Core, SKOS, RDFa; Arama ve
SPARQL,; Ontoloji, RDF(S), OWL; Ontoloji modelleme ve Protégé; RDF ve OWL
icin Java cercevesi Jena; Cikarsama Pellet; Bilgi sistemi uygulamalari; Arastirma
sorulari.

Kaynaklar 1. Thomas B. Passin: Explorer's Guide to the Semantic Web. Manning ISBN:
1932394206, 2004, 304 sayfa.
2. Hebeler, Fisher, Blace, Perez-Lopez: Semantic Web Programming. Wiley
ISBN: 978-0-470-41801-7, 2009, 648 sayfa.
Dersin Kodu EEBM 569
Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS
Dersin Adi Secilmis Algoritma Konulari (Select Topics in Algorithms)

Dersin Iceri §i

Secilmis Algoritma Konulari, algoritma alanindaki giincel gelismelerin islendidi bir
derstir. Derste 6grenciler secilmis bilimsel makaleleri analiz eder, bu makalelerde
elde edilen sonuclari yorumlar ve siniftaki diger 6égrencilere bu bilgileri sunarlar.

Kaynaklar Dersin sabit bir kitabi yoktur. Derste kapsanacak makaleler her ders déneminde
gincel bilimsel yayinlar arasindan segcilir. S6zkonusu baslica yayinlar; Journal of
Computer and System Sciences, Theoretical Computer Science, Journal of
Algorithms, European Symposium on Algorithms ve benzeri bilimsel yayinlardir.

Dersin Kodu EEBM 571

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Coklu Etmen Sistemleri (Multi-Agent Systems)

Dersin lIceri gi

Akill Etmenler; Tumdengelimli Usavurma Etmenleri;Kilgili Usavurma Etmenleri;
Tepkisel ve Melez Etmenler;Birbirini Anlamak; lletisim; Birlikte Calisma; Yéntem ve
Uygulamalar; Cok Etmenli Etkilesim; Grup Kararlari Alma; Topluluk Olusturma

Kaynaklar Michael Wooldridge, An Introduction to MultiAgent Systems, 2nd Ed, John Wiley &
Sons Ltd, 2009.

Dersin Kodu EEBM 572

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Oriintil Tanima (Pattern Recognition)

Dersin lIceri gi

Makine algisi. Oriintii tanima sistemleri. Bayes karar teorisi, Siniflandiricilar ve
ayirtac fonksiyonlari, Karar tizeyleri, Normal dagihmlar. Tek ve cok degiskenli
dagihmlar. Maksimum olabilirlik tahmin edicisi, Parametrik olmayan kestirim
teknikleri, En yakin komsu yontemi, Uzaklik dlcutleri. Dogrusal Ayirtac Fonksiyonu,
Bagimsiz Bilesen Analizi, Yapay sinir aglari,

Kaynaklar

1)R. O. Duda, P. E. Hart, D. G. Stork, Pattern Classification (2nd Edition), Wiley,
2000

2) C. Bishop, Pattern Recognition and Machine Learning, Springer, 2007

3) R. Schalkoff, Pattern Recognition; Statistical, Structural and Neural Approaches,
J. Wiley, 1992.




Dersin Kodu

EEBM 573

Dersin Kredisi

(3+0+0) 3 Kredi 6 AKTS

Dersin Adi

Makine Ogrenimi (Machine Learning)

Dersin lIceri gi

Ornek-temelli Ogrenme; Danismanli ve Danismansiz Ogrenme; Karar Adaclari;
Bayes Ogrenmesi; Yapay Sinir Aglari; Destekleyici Ogrenme; Ogrenme
Algoritmalarinin Degerlendirilmesi-Kargilagtiriimasi-Birlikte Kullaniimasi; Oznitelik
Cikartma-Se¢cme ve Boyut Azaltma

Kaynaklar 1. T. Mitchell, "Machine Learning", McGraw-Hill, 1997.
2. E. Alpaydin, Introduction to Machine Learning, second edition, The MIT Press,
2010.

Dersin Kodu EEBM 574

Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS

Dersin Adi Goruntil isleme (Image Processing)

Dersin Iceri §i

Sayisal goruntl isleme temelleri, Goruntl doniasumleri, Gorintu iyilestirme,
Goruntu kesimleme, Goésterim ve tanimlama, Morfolojik gérinti isleme, Tibbi
goruntl isleme uygulamalari.

Kaynaklar 1. Digital Image Processing, Rafael Gonzalez and Richard E. Woods,
Prentice Hall, 3" edition, ISBN-13: 978-0131687288, 2007.
2. Image Processing: The Fundamentals, Maria Petrou and Costas Petrou,
Wiley; 2" edition, ISBN-13: 978-0470745861, 2010.
Dersin Kodu EEBM 581
Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS
Dersin Adi Arastirma Yontem ve Teknikleri(Research Methods and Techniques)

Dersin lIceri gi

Arastirma nedir? Arastirma temel kavramlari, Arastirma planlama, Arastirma
yontemleri, Veriler, Anket hazirlama, Veri analizi, Bilimsel yazim yontem ve
kurallari, Arastirmalarda etik prensipler.

Kaynaklar 1. Creswell, J. W. Research design: Qualitative, quantitative and mixed methods
approaches. 3rd Ed.: Sage, 2009.
2. Arikan, R., Arastirma ve Rapor Hazirlama Teknikleri, Asil Yayinlari, 2004.
Dersin Kodu EEBM 582
Dersin Kredisi (3+0+0) 3 Kredi 6 AKTS
Dersin Adi Secilmis Elektrik Muhendisligi Konulari (Select Electrical Engineering Topics)

Dersin lIceri gi

Secilmis Elektrik Muihendisligi, elektrik-elektronik muihendisligi ve bilgisayar
mihendisligi alanindaki giincel gelismelerin islendigi bir derstir. Derste égrenciler
secilmis bilimsel makaleleri analiz eder, bu makalelerde elde edilen sonuclari
yorumlar ve siniftaki diger 6grencilere bu bilgileri sunarlar.

Kaynaklar

Dersin sabit bir kitabi yoktur. Derste kapsanacak makaleler her ders déneminde
gincel bilimsel yayinlar arasindan segcilir. S6zkonusu baslica yayinlar; TUBITAK
Turkish Journal of Electrical Engineering & Computer Sciences, Journal of
Systems and Software,IEEE Transactions on Automation Science and Engineering,
Journal of Computer and System Sciences, Theoretical Computer Science, benzeri
bilimsel yayinlardir.




Dersin Kodu EEBM 590

Dersin Kredisi (0+0+0) 0 Kredi 24 AKTS

Dersin Adi Yiksek Lisans Tezi(Master’'s Thesis)

Dersin Iceri gi Bir 6gretim Uyesinin danismanhdinda gerceklestirilen yiksek lisans tezidir. Tez
calismasininyuratuldigudonemlerdebu derse kayit yaptirilir. Tezin, jiri éninde
basariyla savunulmasi gerekir.

EEBM 520 - Information Theory and Coding: Entropy and Shannon's First Theorem, the
Channel and Mutual Information, Channel Capacithar$on’s Main Theorem, Error-
detecting codes, Error-correcting codes, Variablegth codes: Huffman Codes, BSC and

Reed-Solomon Codes.

EEBM 528 - Camputer Communication Networks: Design, analysis and operation of
computer communication and telecommunication neks:oBasic network design, routing,
dimensioning and control. Error-recovery algorithnilow control, congestion control,
routing, multi-access, switching, etc. (e.g. TGP, eétc.). Future open problems and possible

solutions.

EEBM 531 - Advanced Signal processingintroduction, Generation and Reception of
Modulated Signals, Noise and Demodulation of Agadignals, Pulse Analogue Modulation,

Analog — to — Digital Conversion, Digital Signaling

EEBM 532 - Advanced Semiconductor PhysicsBasic concepts in solid state physics.
Introduction to physics and operation of semicomaiudevices; modelling of charge transport
in semiconductor devices. Heterojunction and opmrabf heterojunction semiconductor
devices. Schottky (Mott) barrier; operation and elbidg Schottky diodes. Modelling of deep
submicron MOSFETS; hot carrier effects and modgllhot carrier effects. Silicon-On-

Insulator (SOI) technology and modelling of SOIns®tors. Special semiconductor device
structures and their operation (FLASH ROM, SiGedistors etc).

EEBM 533 - Optoelectronic DevicesOptical and electronic processes in semiconductors,
light emitted diodes, laser diode: structure, proge and operational principles, photo
detectors, photovoltaics, opto-electronic moduktoand switching devices, system

requirements



EEBM 534 - Speech Processingntroduction to sampling and quantization, spedghas
analysis and modeling, LPC, coding strategies gpést standards and real time applications.

EEBM 546 - Advanced Electric Machinery and Drives:Advanced electromechanics of
rotating and linear machines. Topics include dymraamalysis of machines, reference frame
transformations, reduced order models, models aham@cal loads, power electric drives for
motors, and digital simulation of machines andteledrive systems. Applications discussed

will include renewable energy and electric proputssystems.

EEBM 554 - Energy Harvesting Systems:Micro and mili scale power usage areas,
Piezoelectric converters, Electromagnetic converteElectrostatic converters, RF-DC
converters, Thermoelectric converters, Biofuel s;elDther energy harvesting systems,

Making usable and store of obtained energy.

EEBM 562 - Advanced Atrtificial Intelligence: Introduction, Logic foundation of Al,
Constraint reasoning, Case-based reasoning, Pfistiabreasoning, Inductive learning,

Support Vector Machine, Rough sets, Distributedlilgience, Artificial life.

EEBM 563 - Software for Embedded Systemsintroduction to software design for
embedded computing systems. Importance of time t@mihg in embedded systems,
embedded software organization (FSM-based prograsigd, polled loop systems,
foreground- background systems, event driven achites, multi-tasking, etc.), real-time
scheduling and real-time operating systems, wirgdlgss networked embedded systems,
debugging techniques for embedded software, andragwa topics such as memory-safe
programming, implementing reentrant functions, amidimizing code space, memory usage,

and power consumption.

EEBM 564 - Software Engineering: Introduction to software-engineering principles,
process, methods, and tools, developing and tesjumgity software, products and systems,

team management, performance issues; project work.

EEBM 565 - Web Services TechnologyEngineering design issues in Web Services; Web
Services deployment and life cycle; Security, teatiosns, and manageability; Orchestration

and choreography; Mediation, service chaining, anding; Web Services application case



studies. Web services, SOAP, WSDL, UDDI, discov&¥gb services development; Review
of semantic Web technology; machine intelligenc®/1Ofor services; developing semantic
web services; Design and analysis; case studiesargee tools and search; Challenges and

opportunities.

EEBM 567 - Engineering Semantic Information Systems Survey of interest area,

Semantic Web, RDF; OWL: syntax & semantics; Toals $emantic annotation; Ontology
construction, tools, evolution and translation; $eang with ontologies, Tools, use in
building info Systems; ontology for knowledge masagnt; Semantic information Access
and query languages; Semantic technology applitagltow cases; Developing Semantic
Web services and applications; Semantic SOA; TmolBusiness Rules and Processes.

EEBM 568 - Expert Systems:ntroduction to Expert Systems, Knowledge Repredent,
Knowledge engineering; the expert system developrpencess, Probabilistic Reasoning,
Design pattern: diagnosis and backward chainingeBxsystems in context: an overview of

Al, Matching Techniques, Neural networks, Experst8yns Architectures.

EEBM 575 - Semantic Agent SystemBitroduction to agents and semantics: semantictagen
model and programming, specifying and monitorindigattions, rule responder agents;
engineering semantic agent systems: semantic nnagleldf collaborative business,
reconciling agent ontologies, matchmaking and casitjpm, human-robot interaction,
complexity of MAS design; Applications: Cyber-phgai systems, manufacturing system

architecture, mLearning system, novel topic idécdtion; future Outlook.

EEBM 576 - Optimization Methods for Systems and Catnol: Introduction to optimization

theory and methods, with applications in systemd aantrol. Nonlinear unconstrained
optimization, linear programming, nonlinear conisied optimization, various algorithms and
search methods for optimization, and their analyGantrol problems; statement of maximum

principles and applications.

EEBM 577 - Modern Automatic Control: Theoretical methods in optimal control theory.
the calculus of variations and the Pontryagin mumm principle with applications to

minimum fuel and minimum energy problems. Solutioh minimum time problems.



Computational methods, singular problems, obsetiieory and sufficient conditions for

existence of solutions.

EEBM 578 - Robotic SystemsBasic components of robotic systems; selectioroofdinate

frames; homogeneous transformations; solutions itenkatic equations; velocity and
force/torque relations; manipulator dynamics in laage's formulation; digital simulation of
manipulator motion; motion planning; obstacle awamice; controller design using the
computed torque method; and classical controllersrfanipulators; controller programming

and device interfacing.

EEBM 580 - Function Theory of Complex Variables for Engineers Complex numbers,
complex plane, metric and limit on complex plan@niains on complex plane, concept of
Riemann sheet, power function and its inverse, Bgptal function and logarithm,
Trigonometrical functions and their inverses, ordebranch points, Continuity on complex
plane, derivative of a function, analytic functicarsd Cauchy-Riemann equations, Conformal
mapping, Integral of a complex variable functionawontour, conditions for the integral to

be independent of the path, Cauchy theorem

EEBM 583 - Computational Models and MethodsComputation models and techniques for
the analysis of algorithm complexity. The desigml aomplexity analysis of recursive and
non-recursive algorithms for searching, sorting, gperations, graph algorithms, matrix
multiplication, polynomial evaluation and FFT cdhtions. NP-complete problems.

EEBM 584 - Probability Theory and Stochastic Proceses:Random variables, distribution
function, probability mass and density functionsultmariate random variables, joint
distributions, functions of random variables, cdidial distributions; expected value,
moments and related concepts; moment generatingfidmn characteristic function; some
special continuous and discrete distributions; camgbrocesses, basic definitions, stationary
and independent processes, ergodicity; Poissonnéh/ieGauss, Markov processes; the
concepts of stochastic continuity, derivative, gngs; the concept of power spectrum.



EEBM 585 - Advanced Topics in Discrete MathematicsFundamentals, relations and
digraphs, functions, order relations and structuregs, topics in graph theory, semigroups
and groups, finite-state machines, groups and godin

EEBM 586 — Principles of Database Systemdhe theory of relational and object oriented
data bases and the development of database sy&teayplications. The design of systems
that can manipulate and retrieve data from lardabdeses using high level formal languages.
Data models and data independence, normalizatioelational databases, development of
high level query languages for relational and hhiwal models, visual query languages,

object oriented systems and object oriented dagsbas

EEBM 587 Service-Oriented Computing: Services computing, Web services modeling,
publishing, discovery and SOA integration; Real@atof services computing, requirements,
collaboration, BPM integration; Services delivergdaengineering, enterprise modelling,

methodology, platform, successful business cases.

EEBM 588 Modern Cryptography: History of cryptography and cryptanalysis; in-depth
analysis of modern cryptographic algorithms: Symindtey cryptography, Public-key

cryptography, Cryptanalysis, software and cryptpgraprimitives, and cryptosystems.

EEBM 589 Secure Information Systems:Cryptographic methods analysis: cryptography
ontology, GHOST encryption, forensics investigatis@arch in encrypted data, cryptographic
system examples; solutions for information Systei@secure attribute-based messaging,
secure neighbor discovery, mobile ad hoc netwosksurity in wireless sensor networks;
Trust solutions: secure multiparty computation, RKist models, trust validation in PKI,

security at email endpoint; building a trusted emwment; Engineering secure information

Systems: electronic mail, e-voting Systems, seblddzuction, privacy of patient records.

EEBM 600 Seminar (non-credit): Seminar presentations by representatives from tngus
members of the faculty of the Department of Eleelri Electronics and Computer
Engineering, and other staff and faculty of Aksatayversity. The presentations introduce
the student to a wide variety of current topicgvaht to the technical and career aspects of
electrical, electronics and computer engineerireghhical topics span the entire spectrum of

interest area. Career topics include the importan€einterpersonal communications,



opportunities beyond graduate school, intervieweahniques, and description of non-typical

jobs. The methods and culture of doing researdfic&issues.

EEBM 690 PhD Thesis:Program of research leading to a Ph. D. degreem@ethbetween
the student and a supervising faculty member. Stsdaust register for this course no later

than the third semester during their research aritbwhe write up of thesis is in progress.



