2023 - 2024 / ECVL220 - Numerical Analysis / Numerical Analysis

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Numerical Analysis / Numerical Analysis

Ders Kodu / Course Code

ECVL220

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

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu kursun amaci

+ sayma ile ilgili temel teknik ve yontemleri 6gretmek,
+ Olasilikla ilgili temel bir arka plan vermek,

« grafik teorisine bir giris saglamak,

* ispat tekniklerini gt¢lendirmek.

The purpose of this course is

* to teach fundamental techniques and methods in counting,
* to give a basic background in probability,

« to provide an introduction to graph theory,

* to reinforce proof techniques.

igerigi / Content

Hata ve Bilgisayar Aritmetigi: kayan noktali sayilar, hata tanimlari ve kaynaklar, yayllma
hatas, toplamda hata, déngiiler ve i¢ carpimlar. Kok Bulma: ikiye bélme yéntemi ve hata
analizi, Newton yontemi ve hata analizi, Secant yontemi ve hata analizi, sabit nokta
iterasyonu, kot davranigh kék bulma problemleri. interpolasyon ve Yaklagim: polinom
interpolasyonu, polinom interpolasyonunda hata, spline fonksiyonlar kullanarak
enterpolasyon, minimaks yaklagimi, Chebyshev polinomlari, en kiiglik kareler yaklagimi.
Sayisal Integrasyon ve Tirev alma: Yamuk ve Simpson kurallari, hata formiilleri, Gauss
sayisal integrali, sayisal tirev.

Error and Computer Arithmetic: floating-point numbers, error definitions and sources,
propagation error, error in summation, loops and inner products. Root Finding:
Bisection method and error analysis, Newton method and error analysis, Secant
method and error analysis, fixed point iteration, ill-behaving root finding problems.
Interpolation and Approximation: polynomial interpolation, error in polynomial
interpolation, interpolation using spline functions, minimax approximation, Chebyshev
polynomials, least squares approximation. Numerical Integration and Differentiation:
Trapezoidal and Simpson rules, error formulas, Gaussian numerical integration,
numerical differentiation.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

Numerical Analysis, J. Douglas Faires and Richard L. Burden, Thomson Press, 2004.
Numerical Methods using MATLAB, J.H. Mathews & K.D. Fink, 4th Edt., Pearson, 2004.

Numerical Analysis, J. Douglas Faires and Richard L. Burden, Thomson Press, 2004.
Numerical Methods using MATLAB, J.H. Mathews & K.D. Fink, 4th Edt., Pearson,
2004.




Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uyesi AHMED EMIN AHMED SOLYMAN

Asst. Prof. AHMED EMIN AHMED SOLYMAN

OGRENME GIKTILARI / LEARNING OUTCOMES

1. Muhendislik problemlerinin ¢dziimiine yonelik analitik disinme yetenegini Nimerik Yontemler ile
cozer

2. Mihendislikte karsilagilan sinir deger problemlerin ¢éziiminde kullanilacak sayisal yéntemleri
hesaplar

3. Sayisal yontemleri diferansiyel denklemlerin ¢6ziimiinde uygular

4. Problemlerin ¢bziimiinde gerekli nimerik tlirev ve integral almayi hesaplar

1. Solves the analytical thinking ability for the solution of engineering problems with Numerical
Methods

2. Calculates numerical methods to be used in solving boundary value problems encountered in
engineering.

3. Applies numerical methods in solving differential equations

4. Calculates the numerical differentiation and integration required in solving problems

HAFTALIK DERS iGERIGi / 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 ikili sayilar
BINARY NUMBERS
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary
Techniques
2 HATA ANALIZI
ERROR ANALYSIS
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 SABIT NOKTA ITERASYONU
FIXED-POINT ITERATION
Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;g;:{ﬁg:&ig Methods On Hazirlik / Preliminary
Techniques
4 AI_'_FKEN'iN SU_RECi VE STEFFENSEN'IN VE MULLER'IN
YONTEMLERI .
AITKEN’S PROCESS AND STEFFENSEN’S AND MULLER’S
METHODS .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5  |DOGRUSAL OLMAYAN SISTEMLER iGIiN ITERASYON

ITERATION FOR NONLINEAR SYSTEMS
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 LINEER SISTEMLERIN COZUMLERI AX =B
SOLUTIONS OF LINEAR SYSTEMS AX =B
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 PADE YAKLASIMI
PADE APPROXIMATION
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁh‘:};:{ﬁgggﬂ\r/‘z Methods On Hazirlik / Preliminary
Technigues
9 KUGCUK KARELER VE PARABOLALAR, EGRi TUTMA
LEAST SQUARE LINES AND PARABOLAS, CURVE FITTING
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 SAYISAL TUREV
NUMERICAL DIFFERENTIATION
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁgll(T;rT/?rr:aeg;i\;\Z Methods On Hazirlik / Preliminary
Techniques
11 [SAYISAL INTEGRAL

NUMERICAL INTEGRATION
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 ADIi DIFERANSIYEL DENKLEMLERIN SAYISAL ¢OZUMU
NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL
EQUATIONS
Teorik Dersler / Theoretical Uygulama Lab ?ggﬁ;ﬂ;:{ﬁrgsggi\% Methods On Hazirlik / Preliminary
Technigues
13 RUNGE-KUTTA'NIN YONTEMi, HEUN'UN ) )
YONTEMI,DEGISTIRILMIS EULER-CAUCHY YONTEMI
RUNGE-KUTTA’'S METHOD
HEUN’S METHOD
MODIFIED EULER-CAUCHY METHOD
Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁﬂ&gﬁgﬁgmz Methods On Hazirlik / Preliminary
Techniques
14 GENEL TEKRAR VE UYGULAMALAR

GENERAL REPETITION AND PRACTICES
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
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 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 18.00 18.00
Bireysel Calisma / Self Study 14 3.00 42.00
Ev Odevi / Homework 1 14.00 14.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 18.00 18.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Toplam / Total: 33 58.00 136.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 136.00/25.00 = 5.44 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 136.00 / 25.00 = 5.44 ~

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

1.1. Mihendislik
problemlerinin ¢dzimine
yonelik analitik dustinme
yetenegini Nimerik Yontemler
ile cbzer

2. Mihendislikte karsilagilan
sinir deger problemlerin
¢6zumiinde kullanilacak sayisal
yontemleri hesaplar

3. Sayisal yontemleri
diferansiyel denklemlerin
¢6zumunde uygular

4. Problemlerin ¢éziimiinde
gerekli nimerik turev ve
integral almayi hesaplar/ 1.
Solves the analytical thinking
ability for the solution of
engineering problems with
Numerical Methods

2. Calculates numerical
methods to be used in solving
boundary value problems
encountered in engineering.
3. Applies numerical methods
in solving differential equations
4. Calculates the numerical
differentiation and integration
required in solving problems

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