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Dersin Ad1

Course Name

Bilgisayim Bilimi'nde Oransal Yaklagtiranlar

Rational Approximants in Science of Computing

Ders Seviyesi
Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
HBM6XXE Gz 3 7.5 Doktora
(Fall (Ph.D.)
Lisansisti Program | Hesaplamal Bilim ve Miihendislik
(Graduate Program) | (Computational Science and Engineering)
Dersin Turii Segime Bagli Dersin Dili Ingilizce
(Course Type) (Optional) (Course Language) (English)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Islevlerde kutupsal tekillikler ve Taylor toplamdizileri, Islevlere bir aralikta oransal yaklastiranlar: Islev
uzayinda uzaklik eniyileyisi, Islevlere tek bir konumda oransal yaklastiranlar: Padé yaklastiranlar1, Baker'm
C-cizelgesi ve 6bek yapi, Padé yaklastiranlarinda pay ve payda igin agik anlatimlar, Wynn 6zdesligi ve Padé
yaklastiran1 belirleyisleri, Siiregiden oranlar, Padé yaklastiranlarinin siiregiden oranlarla iliskisi. Stieltjes
toplamdizileri ve yakinsayislari, Hausdorff ve Tamsay1 beklem sorunlari, Hamburger toplamdizileri ve
Hamburger beklem sorunlari, Iraksak toplamdizilerde Padé yaklastiranlariyla yakinsaklik {iretimi.

Polar singularities and Taylor series in functions, Rational approximants to functions on an interval: Distance
optimization in a function space, Rational approximants to functions at a single position: Padé approximants,
Baker's C-table and block structure, Explicit expressions for numerator and denominator in Padé
approximants, Wynn identity and Padé approximant determinations, Continued fractions, Relations of Padé
approximants to continued fractions, Stieltjes series and their convergence, Hausdorff and Integer moment
problems, Hamburger series and Hamburger moment problems, Convergence production in divergent series
with Padé approximants.

Dersin Amaci

(Course Objectives)

1. Kutupsal tekillikli islevlerin tekil konumlarda olabildigince iyi yaklagtirimu.
2. Oransal yaklastirim olanaklarinin iyi kavranigi.
3. Iraksak toplamdizilerden yakinsak ¢izemlerle bilgi alinisi.

Maddeler halinde 2-5 adet

1. Asgood as possible approximations of functions with polar singularities.
2. Good grasping of rational approximation facilities.
3. Information extraction from divergent series via convergent schemes.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basartyla tamamlayan doktora 6grencileri agsagidaki konularda bilgi, beceri ve yetkinlik kazanirlar:
1. Kutup tekilliklerinde de iyi olan yaklastiran olusturumu

Padé cizelgelerinin olugturumu ve etkin kullanimi

Beklem sorunlarinin ¢oziimii

2.
3.
4. Iraksak serilerden bilgi ¢ekimi.

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

Constructing approximant well behaving at polar singularities

Construction and utilization of Padé tables

Solution of moment problem

Information extraction from divergent series.

PoOpPE




Kaynaklar
(References)

En 6nemli 5 adedini belirtiniz

1) A. Baker, G. ve Graves-Morris, P. (1996). Padé approximants, 2.
Baski, Encyclopedia of Mathematics and Its Applications 59,
Cambridge University Press.

2) Petrushev, P.P. ve Popov, V.A. (1987). Rational Approximation of

Real Functions, Encyclopedia of Mathematics and Its Applications,
Cambridge University Press.

Odevler ve Projeler

(Homework & Projects)

4 Odev, 2 Proje

4 Homeworks, 2 Projects

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use) Dersinizde

Mupad / Octave / C / C++ / Python

kullnadiginiz yazilim ve simulasyon

programlari yazilabilir

Mupad / Octave / C / C++ / Python

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi*
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlan
(Midterm Exams)

1

30

Kisa Simavlar

(Quizzes)

Odevler
(Homework)

16

Projeler
(Projects)

14

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

40

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Islevlerde kutupsal tekillikler ve Taylor toplamdizileri 1,2
2 Islevlere bir aralikta oransal yaklastiranlar: Islev uzayinda uzaklik eniyileyisi 1,2
3 Islevlere bir aralikta oransal yaklastiranlar: Islev uzayinda uzaklik eniyileyisi 1,2
4 Islevlere tek bir konumda oransal yaklastiranlar: Padé yaklastiranlar 1,2
5 Baker'in C-cizelgesi ve dbek yap1 1,2
6 Padé¢ yaklastiranlarinda pay ve payda icin agik anlatimlar 1,2
7 Wynn 6zdesligi ve Padé yaklastirani belirleyisleri 1,2
8 Suregiden oranlar 1,2
9 Padé¢ yaklastiranlarinin siiregiden oranlarla iliskisi 1,2
10 Stieltjes toplamdizileri ve yakinsayislari 1,2
11 Hausdorff ve Tamsay1 beklem sorunlari 1,2
12 Hamburger toplamdizileri ve Hamburger beklem sorunu 1,2
13 Iraksak toplamdizilerde Padé yaklastiranlariyla yakinsaklik iiretimi 1,2,3
14 Iraksak toplamdizilerde Padé yaklastiranlartyla yakinsaklik tiretimi 12,3
COURSE PLAN
Course
Weeks Topics Outcomes

1 Polar singularities and Taylor series in functions 1,2

2 Rational approximants to functions on an interval: Distance optimization in a function space 1,2

3 Rational approximants to functions on an interval: Distance optimization in a function space 1,2

4 Rational approximants to functions at a single position: Padé approximants 1,2

5 Baker's C-table and block structure 1,2

6 Explicit expressions for numerator and denominator in Padé approximants 1,2

7 Wynn identity and Padé approximant determinations 1,2

8 Continued fractions 1,2

9 Relations of Padé approximants with continued fractions 1,2
10 Stieltjes series and their convergence 1,2
11 Hausdorff and Integer moment problems 1,2
12 Hamburger series and Hamburger moment problem 1,2
13 Convergence production in divergent series with Padé approximants 1,2,3
14 Convergence production in divergent series with Padé approximants 1,23

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 kazandiracag bilgi, beceri ve yetkinlikler (programa ait ciktilar)

Katki
Seviyesi

1

2 3

Yiksek lisans duzeyi yeterliliklerine dayali olarak, Hesaplamali Bilim ve Mihendislik
Programindaki bilgilerini uzmanlik dizeyinde gelistirebilme ve derinlestirebilme (yeterli
bilgi birikimi) (bilgi).

X

Alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

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

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

Alanini ile ilgili karsilagilan sorunlari arastirma yontemlerini kullanarak ¢éztimleyebilme
(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 dngérulemeyen karmagsik sorunlarin ¢ézimdu
icin yeni stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢6zim Uretebilme
(Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Alanindaki glincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler ile
destekleyerek, alanindaki ve alan disindaki gruplara, yazil, s6zli ve gorsel olarak
sistemli bicimde aktarabilme (lletisim ve Sosyal Yetkinlik).

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

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

Xi.

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

Xii.

Alani ile ilgili konularda strateji, politika ve uygulama planlari gelistirebilme ve elde edilen
sonuglari, kalite siiregleri gergcevesinde degerlendirebilme (Alana Ozgii Yetkinlik).

Xiii.

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

Xiv.

Hesaplamali Bilim ve Muhendislik Programinda, kendi ¢alismalarini, alanindaki
uluslararasi platformlarda, yazili, s6zIU ve/veya goérsel olarak aktarabilme (Alana 6zgii
yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Computational Science and Engineering 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)




