2023 - 2024 / ECVL208 - Numerical Analysis / Numerical Analysis

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Numerical Analysis / Numerical Analysis

Ders Kodu / Course Code

ECVL208

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
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

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Goal is to devise algorithms that give quick and accurate answers to mathematical
problems for scientists and engineers, nowadays using computers. A word continuous is
important: numerical analysis concerns real (or complex) variables, as opposed to discrete
variables, which are the domain of computer science.

Amag, ginimuzde bilgisayar kullanan bilim adamlar ve muhendisler icin matematik
problemlerine hizli ve dogru cevaplar veren algoritmalar tasarlamaktir. Strekli bir
kelime énemlidir: sayisal analiz, bilgisayar biliminin alani olan ayrik degiskenlerin
aksine gercgek (veya karmasik) degiskenlerle ilgilidir.

igerigi / Content

Numerical Methods for the Root-Finding Problem, Solution of Nonlinear Equation in One
Real Variable, Numerical Solutions of Ordinary Differential Equations

Kok Bulma Problemi igin Sayisal Yontemler, Dogrusal Olmayan Denklemin Tek
Gergek Degiskenli Coézumd, Adi Diferansiyel Denklemlerin Sayisal Géztmleri

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

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

1. Wylie, C.R. and Barrett, L.C. (1987). “Advanced Engineering Mathematics." McGraw-
Hill, Singapore, 4th edition.

2. Finney, R.L. and Thomas, G.B (1990). "Calculus." Addison - Wesley, USA.
References

1. Gerald C.F. (1978). “Applied Numerical Analysis.” Addison - Wesley, USA, 2nd edition.
2. Burden R.L. and Faires J.D. (2001). “Numerical Analysis.” Wadsworth Group Brooks,
USA, 7th edition

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)




OGRENME GIKTILARI / LEARNING OUTCOMES

Numerik analizin kapsamini bilir.

Knows the scope of numerical analysis.

ikinci ve yiiksek dereceli polinomlarin kéklerinin yaklasik bulunmasini bilir.

Knows approximation of roots of second and higher order polynomials.

lineer denklemlerin matris formunu ve ¢éziimuna bilir.

Knows the matrix form and solution of linear equations.

Sinir deger problemlerini tanir ve ¢éziimiini bilir.

Recognizes boundary value problems and knows their solutions.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Kok Bulma Problemi igin Sayisal Yéntemler
Numerical Methods for the Root-Finding Problem
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Dogrusal Olmayan Denklemin Tek Bir Degisken iginde Céziimii
Solution of Nonlinear Equation in One Real Variable
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Sayisal Entegrasyon
.Numerical Integration
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Lineer Cebirsel Denklemler Sisteminin Cézimu
Solution of a System of Linear Algebraic Equations
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Simpson kurallari

Simpson rules
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Gause yontemi
Gause method
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Ara sinav
Midterrm
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Matris Ters Cevirme
.Matrix Inversion
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Enterpolasyon
Interpolation
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Egri Baglantisi
Curve Fitting
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Dogrusallagtirma

Linearization

417




Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Adi Diferansiyel Denklemlerin Sayisal Gozimleri
Numerical Solutions of Ordinary Differential Equations
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Sinir Deger Problemi igin C6zim Proseduiri
Solution Procedure for Boundary Value Problem
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Bahar donemi &zeti

Spring term summary
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities N y Percentage of
umber S o
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 y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
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)
Ara Sinav / Midterm Examination 1 1.50 1.50
Final Sinavi / Final Examination 1 1.50 1.50
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 10.00 10.00
Bireysel Calisma / Self Study 14 3.00 42.00
Ev Odevi / Homework 2 10.00 20.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 10.00 10.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Toplam / Total: 34 39.00 127.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 127.00/25.00 = 5.08 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 127.00 / 25.00 = 5.08 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 | 1.1.8 | 1.1.9 [1.1.10(1.1.11

1.Numerik analizin kapsamini
bilir. / Knows the scope of
numerical analysis.

2.ikinci ve yiiksek dereceli
polinomlarin kéklerinin yaklasik
bulunmasini bilir. / Knows
approximation of roots of
second and higher order
polynomials.

3.lineer denklemlerin matris
formunu ve ¢dzimin bilir. /
Knows the matrix form and
solution of linear equations.

4.Sinir deger problemlerini tanir
ve ¢6zUimnu bilir. /
Recognizes boundary value
problems and knows their
solutions.

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