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Dersin Adi

Course Name

Cok Degiskenli Model Gosterilimi

Multivariable Model Representation

Ders Seviyesi
Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
HBM605 Giliz 3 7.5 Doktora
(Fall (Ph.D.)
Lisansiistii Program | Hesaplamali Bilim ve Miihendislik
(Graduate Program) (Computational Science and Engineering)
Dersin Tiirii Se¢meli Dersin Dili Tiirkge
(Course Type) (Elective) (Course Language) (Turkish)

Dersin icerigi
(Course Description)

30-60 kelime arast

Bu ders igeriginde ¢ok degiskenli, diger bir deyisle yiiksek boyutlu islevler ve dizilerde Yiiksek Boyutlu
Model Gosterilimi (YBMG) tabanlt agilimlarini barindirmaktadir. Carpimsal Yiiksek Boyutlu Model
Gosterilimi, Dontigiimsel Yiiksek Boyutlu Model Gosterilimi Tiirleri, Cokdegiskenliligi Yiikseltilmis
Carpimla Gosterilimi Altkesimsel Yiiksek Boyutlu Model Gosterilimi, Kiigiik Olgeklerde Yiiksek Boyutlu
Model Gosterilimi gibi YMBG tiirleri hem siirekli yapilarda hem de ayrik yapilarda incelenek ve
hesaplamali bilim problemlerinde uygulamalart ortaya konulacaktir.

This course includes High Dimensional Model Representation (HDMR) based expansions on multivariate
functions /high dimensional functions as description. Different kinds of HDMR expansion such as :
Factorized High Dimensional Model Representation, Transformational High Dimensional Model
Representation variates, Enhanced Multivariance Product Representation, Piecewise High Dimensional
Model Representation , Small Scale High Dimensional Model Representation will be analyzed and applied
on both continuous and discrete structures.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. Bilimsel uygulamalarda siklikla karsilagilan ¢ok degiskenli iglevleri modelleyerek, daha az
degiskenle ¢aligma olanagi bulunmasi
2. Ogrencinin ¢ok degiskenli ve yiiksek boyutlu bilimsel problemleri ¢6zebilmesini saglamak.

1. Getting opportunity to work with less variables of multivariate functions for scientific applications
2. To make students can solve scientific problems, which include multi variables and high
dimensionality.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basariyla tamamlayan yiiksek lisans/doktora dgrencileri asagidaki konularda bilgi, beceri ve
yetkinlik kazanirlar;

Yaklastirim uygulamay1 6grenme
Cok degiskenli islevlerle ¢alisabilme olanagi

Degisken sayis1 yiiziinden karmasik goriinen bilimsel problemleri ¢ézebilme.

Yiiksek boyutlu veri analizi yapabilme

1.
2.
3.
4. Yiksek Boyutlu Model Gosterilimi tabanli agilimlar: 6grenme
5.
M.

Sc./Ph.D. students who successfully pass this course gain knowledge, skill and competency in the
following subjects;

Learning usage of approximation

Working with multivariate functions

Solving complex structured scientific problems due to the multi variables.
Learning HDMR Based Expnasions

Analysing and using of high dimensional data sets.
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Kaynaklar
(References)

En onemli 5 adedini belirtiniz

1) Advanced Calculus of Several Variables, Dover Book on Mathematics, C. H.
Edwards

2) Methods of Multivariate Analysis, Wiley Series in Probability and Statistics, Alvin
C. Rencher

3) Multivariable Calculus, R. Larson, B. H. Edwards

4) I.M.Sobol, “ Sensitivity estimates for nonlinear mathematical models,” in
Mathematical Modelling and Computational Experiments (MMCE) 1, pp. 407—
414 (1993).

5) M. Demiralp, “High Dimensional Model Representation and its application
varieties,” in Tools for Mathematical Methods,Mathematical Research 9, pp.
146-159 (2003).

Odevler ve Projeler

(Homework & Projects)

2 Odev, 1 Proje

2 Homeworks, 1 Project

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanimi

MUPAD / Octave
(Computer Use) Dersinizde
kullnadiginiz yazilim ve simulasyon MUPAD / Octave
programlari yazilabilir
Diger Uygulamalar
(Other Activities)
Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 1 20
(Assessment Criteria) (Midterm Exams)
Kisa Sinavlar 0
(Quizzes)
Odevler 2 20
(Homework)
Projeler 1 20
(Projects)
Dénem Odevi/Projesi 0
(Term Paper/Project)
Laboratuar Uygulamasi 0
(Laboratory Work)
Diger Uygulamalar 0
(Other Activities)
Final Sinavi 1 40
(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Cokdegiskenli Islevler Uzerine Temel Kavramlar ve Islemler 1,2
2 Yiiksek Boyutlu Model Gosterilimi (YBMG) 1,2,4
3 Carpimsal Yiiksek Boyutlu Model Gosterilimi (C-YBMG) 1,24
4 Genellestirilmis Yiiksek Boyutlu Model Gosterilimi (G- YBMG) 1,24
5 Doniisiimsel Yiiksek Boyutlu Model Gosterilimi Tiirleri : Logaritmik YBMG , Afin Doniisiimsel 1,2,4
YBMG, Mobius Doniisiimsel YBMG
6 Cokdegiskenliligi Yiikseltilmis Carpimlar Gosterilimi (CYCG) 1,24
7 Cokdegiskenliligi Yiikseltilmis Carpimlar Gosterilimde Destek Islevlerinin Bulunmasi 1,24
8 Geometri Béliintiilendirimi : Altkesimsel YBMG ve CYCG, Kiigiik Olgeklerde YBMG ve CYCG 1,2,4
9 Altkesimsel Yiiksek Boyutlu Model Gosterilimi, Kii¢lik Olgeklerde Yiiksek Boyutlu Model 2,3,4,5
Gosteriliminin Cok Degigkenli Verilere Uygulanmas:
10 Ayrik Yapilarda Yiiksek Boyutlu Model Gosterilimi Tabanli Modelleme 2,3.4,5
11 Cok Yonlii Diziler, Cok Yonli Dizi Ayristirnminda CYCG 1,24
12 Siirekli Yapilarda YBMG ve CYCG ile Giincel Uygulamalar 2,3,4,5
13 Ayrik Yapilarda YBMG ve CYCG ile Giincel Uygulamalar 2,3.4,5
14 Ayrik Yapilarda YBMG ve CYCG ile Giincel Uygulamalar 2,3.4,5
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Basic Elements of Multivariate Functions 1,2
2 High Dimensional Model Representation (HDMR) 1,2,4
3 Factorized High Dimensional Model Representation (F-HDMR) 1,2,4
4 Generalized High Dimensional Model Representation (G-HDMR) 1,24
5 Transformational High Dimensional Model Representation : Logarithmic HDMR, Affine 1,2,4
HDMR, Mobius Transformational HDMR
6 Enhanced Multivariance Product Representation (EMPR) 1,2,4
7 Support Function Issues on EMPR 1,2,4
8 Geometry Partition : Piecewise HDMR-EMPR, Small Scale HDMR- EMPR 1,2,4
9 Applications of Geometry Partiton by Piecewise HDMR- EMPR, Small Scale HDMR- EMPR 2,3,4,5
10 Modelling of Disccete Structures via HDMR and EMPR 2,3.4,5
11 Multi-way Arrays, Multi-way Array Decomposition with EMPR 1,2,4
12 Recent Applications on Continous Functions with HDMR and EMPR 2,345
13 Recent Applications on Discrete Structures with HDMR and EMPR 2,3,4,5
14 Recent Applications on Discrete Structures with HDMR and EMPR 2,345

NOT-1: Ders plani, sadece hafta bazinda islenen ders konularini icermeli, ara ve
kisa sinavlar ders planlarina yazilmamahdir.




Dersin Hesaplamal Bilim ve Miihendislik Programiyla liskisi

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

Katki

Seviyesi

1|2

3

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

X

ii.

Alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

ii.

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

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

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

vi.

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

vii.

Alani ile ilgili uygulamalarda karsilasilan ve 6ngérilemeyen karmasik sorunlarin ¢dézimi
icin yeni stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢6zim Uretebilme
(Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Alanindaki glincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler ile
destekleyerek, alanindaki ve alan digindaki gruplara, yazil, s6zlu ve gorsel olarak
sistemli bicimde aktarabilme (lletisim ve Sosyal Yetkinlik).

ix.

Bir yabanci dili en az Avrupa Dil Portfoyl B2 genel dizeyinde kullanarak sozlu ve yazil
iletisim kurabilmek (lletisim ve Sosyal Yetkinlik).

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

xi.

Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi
asamalarinda toplumsal, bilimsel, klturel ve etik degerleri g6zeterek denetleyebilme ve
bu degerleri 6gretebilme (Alana Ozgli Yetkinlik).

xii.

Alanti ile ilgili konularda strateji, politika ve uygulama planlari gelistirebilme ve elde edilen
sonuglari, kalite siregleri gergevesinde degerlendirebilme (Alana Ozgii Yetkinlik).

xiii.

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

xiv.

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

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Computational Science and Engineering Program

Level of




Program Outcomes

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

ii.

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

ii.

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

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).

ix.

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).

xii.

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 ¢iktilarin bos birakilmasi gerekmektedir.

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




