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Course Name

Siradan Tirevli Denklemlerin Kuramsal Tabani

Theoretical Background of Ordinary Differential Equations

Ders Seviyesi
Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
HBMB6XX Gz 3 7.5 Doktora
(Fall (PhD)
Lisansisti Program | Hesaplamal Bilim ve Miihendislik
(Graduate Program) | (Computational Science and Engineering)
Dersin Turu Secmeli Dersin Dili Turkce
(Course Type) (Elective) (Course Language) (Turkish)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Ozerklik, Kerte, Derece, Dogrusallik, Picard yontemi, Toplamdizi yakinsakhigi ve ¢dziim yontemleri,
Uzay genisletimi, Tiirev isleci, Degisim islegleri, Dogrusal yoney uzaylari, Tekillik, Siradan yoney tiirevli
dogrusal denklemler, Ustel dizey belirlenimi, Rayleigh oram ve dzdegerlerle iliskisi, Baslangic ve kiy1
kosullari, Olasiliksal evrim yaklagimi, Siradan tiirevli denklem ¢oziimlerinde diger giincel yaklagimlar

Autonomy, Order, Degree, Linearity, Picard method, Series convergence and solution methods, Space
extension, Differential operator, Difference operators, Linear vector spaces, Singularities, Ordinary vector
differential equations, Exponential matrix evaluation, Rayleigh quotient and relation with eigenvalues,
Initial and boundary conditions, Probabilistic evolution approach, Other novel approaches in solutions of
ordinary differential equations

Dersin Amaci

(Course Objectives)

1. Siradan tiirevli denklem takimlari olarak modellenebilen bilim ve miihendislik problemlerinin
sayisal ¢oziimii i¢in uygun yontem se¢imi ve analizlerinin 6grenilmesi.
2. Ogrencilere yontem gelistirme ve problem ¢dzme yeteneklerini gelistirme firsat verme.

Maddeler halinde 2-5 adet

1. To learn the appropriate method selection and analysis of numerical solutions for the science
and engineering problems that can be modeled as ordinary differential equation sets.

To give students an opportunity to improve their skills in method development and problem
solving.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basariyla tamamlayan doktora dgrencileri asagidaki konularda bilgi, beceri ve yetkinlik
kazanirlar:

1. Dogrusal yoney uzaylari ile ilgili olgulari kullanabilme

2. Ayriklagtirim yontemlerinin mantigin1 kavrama

3. Stradan tiirevli denklemleri 6zellikleri ve tekillikleri baglaminda siniflandirabilme

4. Toplamdizi ¢bziimleri uygulayabilme

5. Dizey cebirsel yapilara indirgeyip ¢6zebilme

6. Bilimsel yazindaki giincel olgular1 anlama

PhD. students who successfully pass this course gain knowledge, skill and competency in the
following subjects:

Use linear vector space tools

Learn the logic of discretization methods

Classify ordinary differential equations with respect to properties and singularities
Apply series solutions

Reduce to matrix algebraic structures and solve

Understand the novel topics in scientific literature
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Kaynaklar
(References)

En 6nemli 5 adedini belirtiniz
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Birkhoff, G. ve Rota G. C. (1989). Ordinary Differential Equations, 4. Bask,
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Butcher, J. C. (2008). Numerical Methods for Ordinary Differential Equations,

2. Baski, Wiley.
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Goodwine, B. (2011). Engineering Differential Equations: Theory and

Applications, Springer.

Arnold, V. I. (2006). Ordinary Differential Equations, 2. Baski, Springer.

Odevler ve Projeler

(Homework & Projects)

4 Odev, 2 Proje

4 Homeworks, 2 Projects

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use) Dersinizde

Mupad / Octave

kullnadiginiz yazilim ve simulasyon

programlari yazilabilir

Mupad / Octave

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi* Degerlendirmedeki Katkisi, %
(Quantity) (Effects on Grading, %)

Y1l i¢i Siavlan
(Midterm Exams)

1 20

Kisa Simavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

1 40

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.



http://www.google.com.tr/search?hl=tr&tbo=p&tbm=bks&q=inauthor:%22Martha+L.+Abell%22
http://www.google.com.tr/search?hl=tr&tbo=p&tbm=bks&q=inauthor:%22James+P.+Braselton%22

DERS PLANI

Dersin
Hafta Konular Ciktilan

1 Ozerklik, kerte, derece, dogrusallik, Picard yontemi, toplamdizi yakinsaklig 1,3,4
2 Uzay genisletim ile 6zerklik elde edinimi, Tiirev isleci yaklagimi ile ¢6ziim 15
3 Degisim isle¢leri ve kullanimi 2

4 Degisim isleg iligkilerinin ayrintilandirimi, uzay genisletim ile kerte diistirimii 2

5 Dogrusal yoney uzaylari, tiirev isleglerinin 6zellikleri 15
6 Siradan tiirevli dogrusal denklemlerin tekillikleri ve ¢oziimlere yansimalari 3,4
7 Siradan yoney tiirevli dogrusal denklemler 15
8 Ustel dizey belirleniminin ayrintilandirim 15
9 Rayleigh orani ve dzdegerlerle iligkisi 15
10 Denklemin baslangi¢ ve kiy1 kosullari ile uyumlulugu 3
11 Toplamdizi ¢6zim yéntemleri 4
12 Toplamdizi ¢6zliim yontemlerinde yakinsayis ve diger sorunlar 4
13 Olasiliksal evrim yaklasimi 5,6
14 Siradan tiirevli denklem ¢oziimlerinde diger giincel yaklagimlar 5,6

COURSE PLAN
Course
Weeks Topics Outcomes

1 Autonomy, order, degree, linearity, Picard method, series convergence 1,3,4

2 Autonomy generation by space extension, solution by differential operator approach 15

3 Difference operators and their use 2

4 Details of difference operator relations, order reduction by space extension 2

5 Linear vector spaces, properties of differential operators 15

6 Singularities of ordinary differential equations and their consequences in solutions 34

7 Ordinary vector differential equations 15

8 Details of exponential matrix evaluation 15

9 Rayleigh quotient and its relation to eigenvalues 1,5
10 Consistency of differential equations with initial and boundary conditions 3

11 Series solution methods 4

12 Convergence and other problems in series solution methods 4

13 Probabilistic evolution approach 5,6
14 Other novel approaches in solutions of ordinary differential equations 5,6

NOT-1: Ders plani, sadece hafta bazinda islenen ders konularini icermeli, ara ve

kisa sinavlar ders planlarina yazilmamahdir.




Dersin Hesaplamah Bilim ve Miihendislik Programyla Iliskisi

Programin mezuna kazandiraca@ bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki

Seviyesi

1

2

3

Yuksek lisans dizeyi yeterliliklerine dayali olarak, Hesaplamali Bilim ve Mihendislik
Programindaki bilgilerini uzmanlik diizeyinde gelistirebilme ve derinlestirebilme (yeterli
bilgi birikimi) (bilgi).

X

Alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

Alaninda edindigi uzmanlik duzeyindeki kuramsal ve uygulamal bilgileri
kullanabilme(beceri).

Alaninda edindigi bilgileri farkh disiplin alanlarindan gelen bilgilerle bitinlestirerek
yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Alanini ile ilgili karsilasilan sorunlari arastirma yontemlerini kullanarak ¢ézimleyebilme
(beceri).

Vi.

Alanini ile ilgili uzmanhk gerektiren bir calismayi bagimsiz olarak yuritebilme (Bagimsiz
Calisabilme ve Sorumluluk Alabilme Yetkinligi)

Vii.

Alani ile ilgili uygulamalarda karsilasilan ve dngoérilemeyen karmasik sorunlarin ¢ézimu
icin yeni stratejik yaklagimlar gelistirebilme ve sorumluluk alarak ¢6zim uretebilme
(Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler ile
destekleyerek, alanindaki ve alan disindaki gruplara, yazili, s6zli ve goérsel olarak
sistemli bicimde aktarabilme (Iletisim ve Sosyal Yetkinlik).

Bir yabanci dili en az Avrupa Dil Portfoyl B2 genel diizeyinde kullanarak s6zll ve yazili
iletisim kurabilmek (Iletisim ve Sosyal Yetkinlik).

Alaninin gerektirdigi dlizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim teknolojilerini
ileri duzeyde kullanabilme (lletisim ve Sosyal Yetkinlik)

Xi.

Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi
asamalarinda toplumsal, bilimsel, kiltirel ve etik degerleri gdzeterek denetleyebilme ve
bu degerleri 6gretebilme (Alana Ozgii Yetkinlik).

Xii.

Alani ile ilgili konularda strateji, politika ve uygulama planlar gelistirebilme ve elde edilen
sonuglari, kalite stregleri gercevesinde degderlendirebilme (Alana Ozgii Yetkinlik).

Xiii.

Alaninda 6zumsedikleri bilgiyi, problem ¢dézme ve/veya uygulama becerilerini,
disiplinlerarasi galismalarda kullanabilme (Alana Ozgii Yetkinlik).

Xiv.

Hesaplamali Bilim ve Mihendislik Programinda, kendi ¢alismalarini, alanindaki
uluslararasi platformlarda, yazili, s6zlu ve/veya gorsel olarak aktarabilme (Alana 6zgii
yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Computational Science and Engineerin

Program

Program Outcomes

Level of
Contribution

1

2

3

Developing and intensifying knowledge in the Computational Science and Engineering
program’s area, based upon the competency in the M.S. level (sufficient knowledge)
(knowledge).

X

Grasping the inter-disciplinary interaction related to one’s area (knowledge).

The ability to use the expert-level theoretical and practical knowledge acquired in the
area (skill).

Interpreting and forming new types of knowledge by combining the knowledge from
the area and the knowledge from various other disciplines (skill).

Solving the problems faced in the area by making use of the research methods (skill).

Vi.

The ability to carry out a specialistic study related to one’s area independently.
(Competence to work independently and take responsibility).

Vii.

Developing new strategic approaches to solve the unforeseen and complex problems
arising in the practical processes of one’s area and coming up with solutions while
taking responsibility (Competence to work independently and take responsibility).

viii.

Systematically transferring the current developments in the area and one’s own work
to other groups in and out of the area; in written, oral and visual forms
(Communication and Social Competency).

Proficiency in a foreign language —at least European Language Portfolio B2 Level- and
establishing written and oral communication with that language (Communication and
Social Competency).

Using the computer software together with the information and communication
technologies efficiently and according to the needs of the area (Communication and
Social Competency).

Xi.

Paying regard to social, scientific, cultural and ethical values during the collecting,
interpreting, practicing and announcing processes of the area related data and the
ability to teach these values to others (Area Specific Competency).

Xil.

Developing strategy, policy and application plans concerning the subjects related to
the area and the ability to evaluate the end results of these plans within the frame of
quality processes (Area Specific Competency).

Xiii.

Using the knowledge and the skills for problem solving and/or application (which are
processed within the area) in inter-disciplinary studies (Area Specific Competency).

Xiv.

In the Computational Science and Engineering program, the ability to present one’s
own work within the international environments orally, visually and in written forms
(Area Specific Competency).

1: Little, 2. Partial, 3. Full

NOT-2: Ders ile ilgisi olmayan ciktilarin bos birakilmasi gerekmektedir.

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




