2023 - 2024 / EEND208 - Numerical Methods / Numerical Methods

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Numerical Methods / Numerical Methods

Ders Kodu / Course Code

EEND208

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 7.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Ogrencinin hesaplama tekniklerini kullanma becerisini artirmak, Sayisal teknikleri ve

verilerin yaklasik ifadesi ve degerlendirmesini tanitmak, Sayisal hesaplamalarda bilgisayar

kullanimini géstermek, Analitik olarak ¢oziilemeyen diferansiyel denklemlerin,
hesaplanamayan tiirev ve integrallerin ¢ézimlni gostermek, Sistemlerin matematik
modellenmesini tanitmak.

To increase the student's ability to use computational techniques, to introduce
numerical techniques and approximate expression and evaluation of data, to
demonstrate computer use in numerical calculations, to demonstrate the solution of
differential equations, incalculable derivatives and integrals that cannot be solved
analytically, to introduce mathematical modeling of systems.

igerigi / Content

Sayisal ydntemlere giris, Matematik modelleme ve programlamaya giris, hata analizi-
kesme ve yuvarlatma hatalari, Kok bulma yontemleri, Sayisal lineer cebir-Gauss eleme,
LU aynistirmasi, ters matris, Gauss/Siedel, Fonksiyonlarin yaklasik ifadesi-en klguk
kareler, interpolasyon, Sayisal integral ve tiirev-yamuk kurali, Simpson kurallari, Gauss
Legendre.

Introduction to numerical methods, introduction to mathematical modeling and
programming, error analysis-cutting and rounding errors, Rooting methods, Numerical
linear algebra-Gaussian elimination, LU parsing, reverse matrix, Gauss/Siedel,
Approximate expression of functions-smallest frames, interpolation, numerical integral
and derivative-trapezect rule, Simpson rules, Gauss Legendre.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Miihendisler igin Sayisal Yéntemler (TR) (Steven C. Chapra Dr. , Raymond P. Canale-
Ceviren: Hasan Heperkan & Ugur Kesgin)

Numerik Analize Giris,Enre Siili, David F.Mayers

Nimerik Analiz, Mustafa Bayram, Birsen Yayinevi, 2009

Miihendisler igin Sayisal Yéntemler (TR) (Steven C. Chapra Dr. , Raymond P. Canale-
Ceviren: Hasan Heperkan & Ugur Kesgin)

Numerik Analize Giris,Enre Siili, David F.Mayers

Nimerik Analiz, Mustafa Bayram, Birsen Yayinevi, 2009

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Zafer OZDEMIR




OGRENME GIKTILARI / LEARNING OUTCOMES

Ogrenci hata analizi hakkinda bilgi kazanir Student learns about error analysis

Ogrenci lineer ve lineer olmayan denklemlerin sayisal ydntemlerle ¢éziimii hakkimda bilgi kazanir The student learns about the solution of linear and nonlinear equations by numerical methods
Ogrenci saysal tiirev ve integral hakkinda bilgi kazanir Student learns about sayal derivatives and integral

Ogrenci interpolasyion teormisi, lagrange polinomu ve egri uydurma hakkinda bilgi kazanir Student learns about interpolasyon theorism, lagrange polynomial and curve fitting

Ogrenci adi diferansiyel denklemlerin sayisal ¢éziimii hakkinda bilgi kazanir The student learns about the numerical solution of mean differential equations

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE

217




Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Girig & Modelleme
Introduction&Modelling
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Yazihm & Hata Analiz
Software & Error Analysis
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Lineer olmayan denklemlerin kdklerin yaklasik hesabi
Approximate calculation of roots of nonlinear equations
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Lineer olmayan deneklerin kéklerin yaklasik hesabi
Approximate calculation of roots of nonlinear equations
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Lineer olmayan deneklerin kdklerin yaklasik hesabi

Approximate calculation of roots of nonlinear equations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Lineer denklem sistemlerinin sayisal ¢6zimu
Numerical solution of linear equation systems
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Egri uydurma en kuglk kareler yontemi
Curved make-up smallest squares method
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 interpolasyon teorisi ve Lagrange polinomu
Interpolation theory and Lagrange polynoma
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Boélinmus farklar ve Hermite interpolasyonu
Divided differences and Hermite interpolation
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 |Sayisal integrasyon

Digital Entegration
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Sayisal Tirev
Numerical Derivative
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Adi diferansiyel denklemlerin sayisal ¢goziimleri
Numerical solutions of mean differential equations
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Sinir deger problemlerinin sayisal géziimleri
Numerical solutions to boundary value problems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Final
Final exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 9 100
Toplam / Total: 9 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Alan Calismasi / Field Work 14 6.00 84.00
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 7 4.00 28.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 10 3.00 30.00
Quiz igin Bireysel Calisma / Individual Study for Quiz 7 3.00 21.00
Toplam / Total: 40 18.00 165.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 165.00/25.00 = 6.60 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 165.00 / 25.00 = 6.60 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.0grenci hata analizi hakkinda
bilgi kazanir / Student learns 5 4
about error analysis

2.0grenci lineer ve lineer
olmayan denklemlerin sayisal
yontemlerle ¢6zimu hakkimda
bilgi kazanir / The student 5 4
learns about the solution of
linear and nonlinear equations
by numerical methods

3.0grenci saysal tiirev ve
integral hakkinda bilgi kazanir /
Student learns about sayal
derivatives and integral

4.0grenci interpolasyion
teormisi, lagrange polinomu ve
egri uydurma hakkinda bilgi
kazanir / Student learns about 5 4
interpolasyon theorism,
lagrange polynomial and curve
fitting

5.0grenci adi diferansiyel
denklemlerin sayisal ¢c6zimu
hakkinda bilgi kazanir / The
student learns about the
numerical solution of mean
differential equations

Katki Dlzeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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