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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adn

Course Name

Sayisal Yontemler

Numerical Methods

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAT 202/ 3-4-5-6 3 5 3 0 0
MAT 202E
Boliim / Program (Ortak havuz)
(Department/Program) (Common pool)
Dersin Tiirii Zorunlu / Segmeli Dersin Dili Tiirkge/Ingilizce
(Course Type) (Compulsory) / (Elective) (Course Language) (Turkish/English)

Dersin Onkosullari
(Course Prerequisites)

MAT 102 / MAT 102E MIN DD veya (or) MAT 104 / MAT 104E MIN DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
25% 25% - 50%

Dersin icerigi

(Course Description)

Sayisal Yontemlerin tanimi ve 6zellikle mithendislik uygulamalarindaki kullaniminin agiklanmasi. Sayisal
yontemlerde hata analizi, analitik ¢oziimler, lineer ve lineer olmayan denklem sistemi ¢oziimleri, yaklagim
yontemleri, interpolasyon, lineer regresyon, sayisal integrasyon

Description of Numerical Methods and application of them particularly in engineering. Error analyses in
numerical methods, analitical solutions, numerical methods for the solution of systems (lineer and non
linear), approximation methods, interpolation, linear regression, numerical integration.

Dersin Amaci

(Course Obijectives)

1.Miihendislik ve bilimde kullanilan sayisal yontemlerin dili, mantig1 ve matematiginin verilmesi
2.Bilim, endiistri ve toplumda gok genis bir alanda olusan problemlerin ¢6ziimiinde sayisal yontemlerin
nasil yapilacaginin 6gretilmesidir.

1.An introduction to the language, logic, and math of numerical methods as used in engineering and the
sciences

2.An opportunity to learn how numerical analyses can be applied to a wide range of problems of importance
in the sciences, industry, and society.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basartyla gecen 6grenciler:

I. Sayisal yontemlerin temellerini anlayacak,
Il.  Miihendislikte bir problemin analizinde sayisal yontemleri kullanma becerisine sahip olacak,
111, Belirli bir konuda dogru ¢6ziim yontemi segme becerisine sahip olacak,

Student, who passed the course satisfactorily can:

I. the fundamental knowledge of numerical methods,
1. the ability to use the knowledge about numerical methods in analyzing a problem
I1l. the ability to choose the right solution method for a particular event,




Ders Kitabi James F. Epperson, 2001, An Introduction to Numerical Methods and Analyses,, John Wiley
(Textbook) and Sons, ISBN:0471316474.
Diger Kaynaklar R. Tapramaz, 2002, Sayisal Coziimleme, Literatiir yayincilik, ISBN:0130126411.

(Other References)

Nahit Kumbasar, 1992, Bilgisayar Programlar1 ile Sayisal Hesap, TMMOB insaat
Miihendisleri Odast Yayini.

Curtis F. Gerald and Patrick O. Wheatley, 2004, 0-321-13304-8, Addison Wesley Publishing
Company, ISBN:0-321-13304-.

I. uzun, 2004, 4.  Niimerik Analiz, Beta yaymlar1, ISBN:9754869529.

Chaapra, S., C., Canale, R., P., 2003, Miihendisler i¢in sayisal yontemler, Literatiir Kitabevi,
ISBN:0130126411.

Odevler ve Projeler

(Homework & Projects

1.Belirli bir konu hakkinda arastirma yapma, bulgular kelime iglemci ve elektronik tablolama
yardimiyla raporlama,

2.Elektronik ortamda istenilen dosya bi¢iminde rapor gonderme,

3.Belli bir problemi sayisal yontemler kullanarak ¢6zmek

1.Searching on a specific subject, writing a report which needed to use word processor and
spreadsheat applications,

2.Sending/uploading a document via ftp/e-mail in a desired file format,

3.Solving a specific problem by using numerical methods.

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Odevler sunulmalidir.

Homeworks should be presented.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlar 1 20%

(Midterm Exams)

Kisa Simavlar 1 12%

(Quizzes)

Odevler 1 8%

(Homework)

Projeler

(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawv1 1 60%
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Giris, Sayisal Islemlerde Hatalar |
2 Aritmetik Islemlerde Hata Yaymimi, Fonksiyon Degerlerinin Hata Hesabi, Hatalarin Yayilma Yasas1 (KOH) Al
3 Lineer Denklem Takimlarinin Coziimleri,Girig, Direkt Yontemler,Cramer Yontemi,Gauss Eliminasyon LILHI
Yontemi
4 Gauss Jordan Yontemi, LU Ayirimi Yontemi I, 11
5 Dolittle Yontemi, Cholesky Yontemi 1,111
6 Dolayli Yontemler, Jacobi Ardisik Yaklasim Yontemleri 1,111
7 Gauss Siedel Ardigik Yaklagim Yontemi, Lineer Denklem Takimi Coziimlerinde Hata Analizi 1Ll
8 Lineer Olmayan Denklemler, Kok Civarinin Bulunmasi 1,11
9 Aralig ikiye Bolme Yontemi 1L
10 Newton Raphson Yontemi 1,11
11 Yaklapym Yéntemleri, Interpolasyon, Lineer Regrasyon, Interpolasyon Polinomu LILII
12 Lagrange Interpolasyonu, Newton Interpolasyonu 1,11
13 Sayisal Integrasyon, Pivot Noktasi, Interpolasyon Dogrusu Ve Parabolleri ile Integrasyon Formiilleri, kisa LILHI
sunumlar
14 Interpolasyon Parabolii ile Sayisal Integrasyon, Gauss Tipi Integrasyon, ekstrapolasyon, kisa sunumlar LILII
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, Error in numerical analysis I
2 Error analysis of functions, least square concepts in numerical methods L1l
3 Solution of linear equations systems, Direct methods, Cramer Method, Gauss Elimination LILHI
4 Gauss Jordan, LU method 1,1
5 Doolittle Methods Cholesky Method 11,111
6 Jacobi Iterative Method 1111
7 Gauss Siedel Iterative Method, Error Analysis of linear equations systems IL111
8 Non linear equation systems, Root finding 11111
9 Bisection and Newton Raphson Iteration Methods 11,111
10 Regula Falsi, Succesive Substitution Method 11,111
11 Approximation methods, Interpolation, Linear Regression, Interpolation Polynoms LILII
12 Lagrange interpolation, Newton Interpolation IL111
13 Numerical integration, pivot point, interpolation, short presentations LILHI
14 Gaussian Quadrature and Gauss Legendre Integration formulations, extrapolation, short presentations LILII




Dersin MUHENDISLIK Programiyla iliskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) Seviyesi

1|23

a Matematik, fen bilimleri ve miihendislik bilgilerini uygulayabilme becerisi. X

b Deney tasarlama, deney yapma, veri toplama, sonuglari analiz etme ve yorumlama becerisi.

c Bir sistemi, GrinU veya slreci ekonomik, cevre, sosyal, politik, etik, saghk ve glvenlik, yapilabilirlik ve | X
surdirebilirlik gibi gercekgi kisitlar ve kosullar altinda, belirli gereksinimleri karsilayacak sekilde tasarlama
becerisi.

Farkh disiplinli takimlarda galisabilme becerisi. X

Mihendislik problemini belirleme, formiile etme ve ¢6zme becerisi X

Mesleki ve etik sorumluluklara sahip olma bilinci.

Etkin s6zli ve yazil iletisim kurabilme becerisi.

T (=D (o

Mihendislik ¢dzlimlerinin kiiresel ve toplumsal boyutlarda etkisini kavramak icin genis kapsamli bir egitime X
sahip olma ozelligi.

i Yasam boyu 6grenmenin gerekliligi bilinci ve bunu yapabilme becerisi. X

j Glncel/¢agdas konulara iliskin bilgi sahibi olma 6zelligi. X

k Mihendislik uygulamalari igin gerekli teknikleri, cagdas miihendislik ve hesaplama donanimlarini X
kullanabilme becerisi.

1: Az Katki, 2. Kismi Katki, 3. Tam Katki

Relationship between the Course and the Engineering Curriculum

Level of
Program Outcomes Contribution

1 2

a An ability to apply knowledge of mathematics, science and engineering X

An ability to design and conduct experiments, as well as to analyze and interpret data

c An ability to design a system , component or process to meet desired needs within realistic constraints X
such as economic, environmental, social, political, ethical, health and safety, manufacturability, and
sustainability

An ability to function on multidisciplinary teams X

An ability to identify, formulate and solve engineering problems X

An understanding of professional and ethical responsibility

An ability to communicate effectively

T (=0 Q

The broad education necessary to understand the impact of engineering solutions in a global, economic, X
environmental, and societal context

i A recognition of the need for and an ability to engage in life-long learning X

A knowledge of contemporary issues X

—

k An ability to use the techniques, skills and modern engineering tools necessary for engineering practice X

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




