2022 - 2023 / MAT452 - NUMERICAL ANALYSIS Il / NUMERICAL ANALYSIS Il

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

NUMERICAL ANALYSIS Il / NUMERICAL ANALYSIS II

Ders Kodu / Course Code

MAT452

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

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

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

yok

none

Amaci / Purpose

Ogrencilere Niimerik analiz ile ilgili temel kavramlari vermek.

To give students the basic concepts of numerical analysis.

igerigi / Content

interpolasyonlar, Taylor serisi ve fonksiyonlarin hesaplanmasi, Taylor polinom
yaklastirmasi, hata analizi Polinom interpolasyonlarina giris. Lagrange interpolasyonu ve
Hata analizi ve Sinirlamasi. Newton Polinomlari, Bélinmus Farklar interpolasyonu. Esit
aralikli interpolayon hesaplamalari ve diger interpolasyon formlari. Ters interpolasyon,
Spline Interpolasyonlari, Rasyonel interpolasyon ve Padé yaklasimlari ve hata analizi.
Chebyshev polinomlari. Egri uyarlamasi ve En kiigiik Kareler

Interpolations, Taylor series and calculation of functions, Taylor polynomial
approximation, error analysis. Introduction to polynomial interpolations. Lagrange
Interpolation and Error Analysis and Limitation. Newton Polynomials, Divided
Difference Interpolation. Equispaced interpolation calculations and other forms of
interpolation. Reverse interpolation, Spline Interpolations, Rational interpolation and
Padé approaches and error analysis. Chebyshev polynomials. Curve fitting and Least
Squares

Onerilen Diger Hususlar / yok none
Recommended Other

Considerations

Staj Durumu / Internship Status yok none

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

Curtis F. gerald, Patrick O. Wheatley, applied numerical analysis, addison wesley pub. (4.

ed)
. John H. Mathews, Numerical Methods, Prentice Hall (1987);

Richard L. Burden, J. Douglas Faires, Numerical Analysis, (5th ed

Curtis F. gerald, Patrick O. Wheatley, applied numerical analysis, addison wesley pub.
(4. ed)
. John H. Mathews, Numerical Methods, Prentice Hall (1987);

Richard L. Burden, J. Douglas Faires, Numerical Analysis, (5th ed

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Fadime Dal

Prof.Dr.Fadime Dal




OGRENME GIKTILARI / LEARNING OUTCOMES

Numerik teknikleri kullanarak problem ¢6zebilme Problem solving using numerical techniques

Uygulamalar icin gerekli gagdas teknikleri ve hesaplama yontemlerini kullanabilme. To be able to use modern techniques and computational methods necessary for their applications.
Hata analizi yapabilme ve yorumlayabilme Ability to analyze and interpret errors

analitik yontemlerle nimerik yontemler arasindaki iligkileri kurabilme to be able to establish relationships between analytical and numerical methods

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yontem ve x I
Teorik Dersler / Theoretical Uygulama Lab Te?knikleri/Teaching Methods On Hazirlik / Preliminary
] Techniques
Interpolasyonlar genel tanim ve islevleri, Taylor serisi ve
1 fonksiyonlarin hesaplanmasi, Taylor polinom yaklastirmasi, hata konu ile ilgili 6rnek ¢ézumu
analizi
General definitions and functions of interpolations, Taylor series and
calculation of functions, Taylor polynomial approximation, error sample solution on the topic
analysis
. . Ogretim Yéntem ve = _—
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
2 Po||r.10.m interpolasyonlarina giris. Lagrange Interpolasyonu ve Hata soru ¢ozimii
analizi ve Sinirlamasi
Introduction to polynomial interpolations. Lagrange Interpolation and . .
h Lo question solution
Error Analysis and Limitation
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Newton Polinomlari, Bélinmus Farklar interpolasyonu ve Hata T
3 soru ¢ézimu
tanimlari
Newton Polynomials, Divided Differences interpolation and Error . .
L question solution
definitions
. . Ogretim Yoéntem ve . -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Esit aralikli interpolayon hesaplamalari ve diger interpolasyon P
4 formlari. Ters interpolasyon soru gozumu
Equispaced interpolation calculations and other forms of . .
h ) . . question solution
interpolation. reverse interpolation
. . Ogretim Yonte - o
Teorik Dersler / Theoretical Uygulama Lab Tglzﬁill(lerils)l'gagpﬂ\r’](; Methods On Hazirlik / Preliminary
Technigues
5 Rasyonel interpolasyon ve Padé yaklasimlar ve hata analizi soru ¢6zimu
Rational interpolation and Padé approaches and error analysis question solution
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 konu tekran
topic repetition
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 konu tekrari
topic repetition
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterm
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Egri uyarlamasi ve En klglik Kareler yaklagimlar gesitli uygulamalar |6rnek ¢dzimi
Various applications of curve fitting and least squares approaches sample solution
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Nimerik Tlrev ornek ¢dzimi
Numerical Derivative sample solution
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Birinci turevin yaklasik hesabi Ornek ¢dézumi

Approximate calculation of the first derivative

sample solution
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Nimerik turev formiilleri ve interpolayon polinomlar yardimiyla soru céziimii
cikariimalar ve hata analizleri. ¢
Extraction and error analysis with the help of numerical derivative . .
: : . question solution
formulas and interpolation polynomials
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Nimerik integral, Newton-Cotes formdillerin analitik olusumu soru ¢6zimu
Numerical integral, analytical formation of Newton-Cotes formulas question solution
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Adi diferansiyel denklemlerin nimerikgézimleri soru ¢6zimu
Numerical solutions of ordinary differential equations question solution
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15  |[final sinavi
final exam
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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 (%)
Toplam / Total: 0 0
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 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 30.00 30.00
Derse Katilim / Attending Lectures 15 4.00 60.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 40.00 40.00
Biitlinleme Sinavi / Makeup Examination 1 2.00 2.00
Ev Odevi / Homework 1 30.00 30.00
Toplam / Total: 21 110.00 166.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 166.00/30.00 = 5.53 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 166.00 / 30.00 = 5.53 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Program Ciktilarn / Program Outcomes
1.1.111.1.2|1.1.3(1.1.4(1.1.5(1.1.6(1.1.7|1.1.8|1.1.9|1.1.1|1.11

Ogrenme Ciktilari / Learning Outcomes

1.NUmerik teknikleri kullanarak problem ¢6zebilme / Problem 5 4 5 4 4
solving using numerical techniques

2.Uygulamalari igin gerekli cagdas teknikleri ve hesaplama
yontemlerini kullanabilme. / To be able to use modern techniques 5 4 3 4
and computational methods necessary for their applications.

3.Hata analizi yapabilme ve yorumlayabilme / Ability to analyze and 5 5 4 4
interpret errors

4.analitik ydntemlerle nimerik yontemler arasindaki iliskileri
kurabilme / to be able to establish relationships between analytical 4 4 4
and numerical methods

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