2023 - 2024 / ESOF311 - Analysis of Algorithms / Analysis of Algorithms

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Analysis of Algorithms / Analysis of Algorithms

Ders Kodu / Course Code

ESOF311

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
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 3

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Ders algoritmalarin analizi ile ilgili bazi temel kavramlari, yontemleri, stratejileri ve
teknikleri vermeyi amaglamaktadir.

The course aims to give some of the fundamental concepts, methods, strategies, and
techniques related to analysis of algorithms.

igerigi / Content

Efektif Algoritma Analizinin Temelleri, Asimptotik Notasyonlar, Bél ve Yonet
Algoritmalarinin Analizi, Hashing Algoritmalari, Graf Algoritmalari, Dinamik Programlama,
Geriye donus Algoritmalari, P, NP, NP-Complete Problemler

Fundamentals of Effective Algorithm Analysis, Asymptotic Notations, Analysis of
Divide and Conquer Algorithms, Hashing Algorithms, Graph Algorithms, Dynamic
Programming, Reversal Algorithms, P, NP, NP-Complete Problems

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

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

An Introduction to the Analysis of Algorithms, Robert Sedgewick and Philippe Flajolet,
Addison-Wesley, 2013, Second Edition, ISBN-13 978-0-321-90575-8

Algorithms, Robert Sedgewick and Kevin Wayne, Addison-Wesley, 2011, Fourth Edition,
ISBN-13 978-0-321-57351-3

An Introduction to the Analysis of Algorithms, Robert Sedgewick and Philippe Flajolet,
Addison-Wesley, 2013, Second Edition, ISBN-13 978-0-321-90575-8

Algorithms, Robert Sedgewick and Kevin Wayne, Addison-Wesley, 2011, Fourth
Edition, ISBN-13 978-0-321-57351-3

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uyesi Sibel BORAN

Assist. Prof. Dr. Sibel BORAN




OGRENME GIKTILARI / LEARNING OUTCOMES

Ogrenci bir algoritmanin teorik ve pratik analizini yapabilir.

Ogrenci bir algoritmanin zaman ve yer kullanim karmasikigini, en kétii durum, ortalama durum ve en
iyi durum karmasikliklarinin hesabini ve asimptotik notasyonlari égrenir.

The student can make theoretical and practical analysis of an algorithm.
The student learns the time and space usage complexity of an algorithm, the calculation of worst-
case, average-case and best-case complexities, and asymptotic notations.

Ogrenci 6nemli mithendislik problemlerinin ¢6ziimi igin etkin algoritmalar tasarlayabilir.
Ogrenci yaygin olarak kullanilan ileri seviye algoritmalarin tasarimini ve uygulama alanlarini 6grenir.

Student can design effective algorithms for solving important engineering problems.
The student learns the design and application areas of commonly used advanced algorithms.

Ogrenci gelistirdigi kapsamli algoritmalarin raporlanabilmesini ve sunulmasini dgrenir.

The student learns the reporting and presentation of comprehensive algorithms.

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 Derse Genel Bakis
Course Overview
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Tekrarlanma iligkileri
Recurrence Relations
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Fonksiyonlar Olusturma
Generating Functions
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Asimptotik Yaklagimlar
Asymptotic Approximations
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Hashing Algoritmalari 1

Hashing Algorithms 1
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Hashing Algoritmalari 2
Hashing Algorithms 2
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Dinamik Programlama 1
Dynamic Programming 1
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterm Exam
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁh‘:};:{ﬁgggﬂ\r/‘z Methods On Hazirlik / Preliminary
Technigues
9 Dinamik Programlama 2
Dynamic Programming 1
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Graf Algoritmalari
Graph Algorithms
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁgll(T;rT/?rr:aeg;i\;\Z Methods On Hazirlik / Preliminary
Techniques
11 Graf Algoritmalari - 11

Graph Algorithms Il
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Geriye Donus Algoritmalar
Backtracking Algorithms
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 P, NP, NP-tam, Problemler
P, NP, NP-tam, Problems
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Agagclar ve Permitasyonlar; Dizeler ve Denemeler; Kelimeler ve
Eslemeler
Trees and Permutations; Strings and Tries; Words and Mappings
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Yil Sonu 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 (%)
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 10.00 10.00
Bireysel Calisma / Self Study 14 5.00 70.00
Derse Katilim / Attending Lectures 10 4.00 40.00
Ev Odevi / Homework 2 15.00 30.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 10.00 10.00
Toplam / Total: 30 46.00 162.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 162.00/25.00 = 6.48 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 162.00 / 25.00 = 6.48 ~

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

1.0grenci bir algoritmanin
teorik ve pratik analizini
yapabilir.

Ogrenci bir algoritmanin zaman
ve yer kullanim karmasikhigini,
en kotl durum, ortalama durum
ve en iyi durum
karmasikliklarinin hesabini ve
asimptotik notasyonlari

ogrenir. / The student can
make theoretical and practical
analysis of an algorithm.

The student learns the time
and space usage complexity of
an algorithm, the calculation of
worst-case, average-case and
best-case complexities, and
asymptotic notations.

2.0grenci dnemli miihendislik
problemlerinin ¢6zimi igin
etkin algoritmalar tasarlayabilir.
Ogrenci yaygin olarak
kullanilan ileri seviye
algoritmalarin tasarimini ve
uygulama alanlarini 6grenir. /
Student can design effective
algorithms for solving important
engineering problems.

The student learns the design
and application areas of
commonly used advanced
algorithms.

3.0grenci gelistirdigi kapsaml
algoritmalarin
raporlanabilmesini ve
sunulmasini 6grenir. / The
student learns the reporting
and presentation of
comprehensive algorithms.

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