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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

DATA STRUCTURES / DATA STRUCTURES

Ders Kodu / Course Code

501002042010

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 1.00
Hours For Week (Objected)

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

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Veri Yapilar kavramlarinin anlasiimasini ve 6grenilmesini saglamak ve bu kavramlari

problemlerin ¢éziimiinde dogru ve etkin bir sekilde kullanabilme yetenegini kazandirmak.

Veri diizenleme ve islemenin problem ¢ézmedeki yararlliklarini géstermek.

The objective of the course is to give detailed information about Data Structures
concepts and to give ability to use suitable data structures efficiently for solving
problems. To show data organization and manipulation concepts are useful in problem
solving.

igerigi / Content

Yigit, Kuyruklar, Listeler, Ozyineleme, Agaglar (ikili Agaglar, Dengeli Agaclar, Yiginlar,
Huffman Kodlama Agdaci), Algoritmalarin Karsilastirimasi, Siralama ve Arama, Cizgeler
(Representation, Traversals, Shortest Path, Minimum Spanning Tree, ...)

Stack, Queues, Lists, Recursion, Trees (Binary Trees, Balanced Trees, Heaps,
Huffman Encoding Tree), Comparison of Algorithms, Sorting and Search, Graphs
(Representation, Traversals, Shortest Path, Minimum Spanning Tree, ...)

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None




Kitabi / Malzemesi / Onerilen Lafore, R., “Data Structures and Algorithms in Java”, Second Edition, Sams Publishing, Lafore, R., “Data Structures and Algorithms in Java”, Second Edition, Sams

Kaynaklar / Books / Materials / (2003). (Ders Kitabr)
Recommended Reading

2014.

2013.

Publishing, (2003). (Textbook)

Goodrich, M.T., Tamassia, R., "Data Structures and Algorithms in Java 6th Edition", Wiley, | Goodrich, M.T., Tamassia, R., "Data Structures and Algorithms in Java 6th Edition",

Wiley, 2014.

Drozdek, A., “Data Structures and Algorithms in Java 4th Edition", Cengage Learning Asia, | Drozdek, A., “Data Structures and Algorithms in Java 4th Edition", Cengage Learning

Asia, 2013.

Weiss, M.A., “Data Structures and Problem Solving Using Java (Fourth Edition)”, Addison- | Weiss, M.A., “Data Structures and Problem Solving Using Java (Fourth Edition)”,

Wesley, 2010. Addison-Wesley, 2010.

C && Java ile Veri Yapilarina Girig, Olcay Taner YILDIZ, Bogazici Universitesi Yayinevi, C && Java ile Veri Yapilarina Girig, Olcay Taner YILDIZ, Bogazici Universitesi

2013. B Yayinevi, 2013. )

Algoritma Gelistirme ve Veri Yapilar, Dr. Rifat COLKESEN, Papatya Yayincilik, 2011. Algoritma Gelistirme ve Veri Yapilar, Dr. Rifat COLKESEN, Papatya Yayincilik, 2011.
Ogretim Uyesi (Uyeleri) / Faculty Prof. Dr. Aybars UGUR

Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

Nesne yonelimli ve yeni bir programlama dilindeki temel kavramlari, veri tiplerini, yapilari ve komutlari
kavrayabilme ve kullanabilme. C6zimlerini, nesne yonelimli bir programlama dilinde ifade edebilme.

To be able to comprehend and use basic concepts, data types, structures and commands in an object
-oriented and new programming language. Ability to express their solutions in an object-oriented
programming language.

2 Problemlere veri yapilan kullanarak farkli, etkin ve hizli géztimler tretebilme.

Ability to produce different, effective and quick solutions to problems using data structures.

Program yazarken gereken verileri, degisik bicimlere ve yapilara gore diizenleyebilme. Yazilim
3 gelistirirken gereken veri yapilarini etkin olarak tasarlayabilme. Uygun veri yapilarini segerek daha
etkin algoritmalar yazabilme.

Organizing data in computer programs for different forms and structures. Designing data structures
efficiently in software development. Writing efficient algorithms by choosing suitable data structures.

4 Programlama ortamlarindaki hazir veri yapilarini kullanabilme.

To use data structures provided by the software development environments.

Veri Yapilari igeren programlar yazabilme. Bu kapsamda proje hazirlayabilme ve rapor hazirlayarak
yazlli olarak sunabilme.

Being able to write programs containing Data Structures. In this context, to be able to prepare projects
and to present as project reports in written form.

6 Grup galismalarinda, problem ¢6ziimlerine katki verebilme.

To contribute the problem solutions in group studies.

7 Veri Yapilari konusunda 6grendiklerini, glincel problemlerin ¢céziiminde kullanabilme.

To use data structures concepts in state-of-the-art problems.

Dogrusal veri yapilarini temsil edebilme, eleman ekleme, silme, arama, siralama ve dolasma gibi

Being able to represent linear data structures, and make add, delete, search, sort and traverse

& islemleri yapabilme. operations.
N . . . . . . . To be able to represent Tree and Graph data structures, and perform operations such as adding and
9 Agag ve Gizge veri yapilarini temsil edebilme, eleman ekleme, silme ve tzerlerinde arama ve deleting, searching and traversing on them. To be able to understand and code basic tree and graph

dolagma gibi islemleri yapabilme. Temel agag ve ¢izge algoritmalarini anlayabilme ve kodlayabilme.

algorithms.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Veri Yapilarina Girig: Veri, Yapi ve Algoritma Kavramlarinin 6nemi. C,
C++, Java, Python, C# Dillerinin Karsilastinlmasi ve Bilisim
Sektoriindeki Konumlari.

C# Ortami Tanitimi ve ilk Program

C# Programlama Platformunun
Kurulumu ve Tanitimi

Introduction to Data Structures: The importance of Data, Structure
and Algorithm concepts. Comparison of C, C++, Java, Python, C#
languages and places in software development area.

Introduction to C# Environment
and First C# Program

Introducing C# Programming
Environment

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yéntem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

C#/Java Programlama Dili'ne Girig: C# Yazilim Gelistirme Araglarinin
Tanitimi. C# Dilindeki Temel Kavramlar. C# ile Uygulama yazma.
Ornekler.

Metotlar, Diziler ve Hata Ayiklama

C# Dilinde Bilgisayar Basinda
Ornekler Yapilmasi

Introduction to C#/Java Programming Language: Introducing C#
Software Development Tools. Basic Concepts in C#. Writing
application in C#. Examples.

Methods, Arrays and Debugging

Writing and Debugging C#
Programs and examples.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

C# Programlama Dilinde Nesne Yénelimli Programlama. Vektdrlere
lliskin Ornekler. Grafik Kullanici Araytizi (GUI) Olusturma.

Siniflar, Veri Yapilan ve Metotlar
iceren Uygulama Gelistirme

C# Dilinde
Sinif, Vektér ve GUI Olusturmaya
iliskin Ornekler Yapilmasi

Object-oriented programming in C#. Vector Examples. Simple
Graphical User Interface (GUI) Design.

Application Development
including Classes, Data
Structures and Methods

Examples about Class, Vector
and GUI in C#.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Nesne Yonelimli Bakis Agisi ile Yigit, Kuyruk ve Baglagl Listeler: Yigit
Tanimlan ve Islemleri, Kuyruk Tanimlari ve islemleri, Kuyruk Tasarimi
ve Kullanimi, Listeler Uzerindeki Bazi islemler ve Tanimlar, Baglagh
Listeler, Oncelik Kuyruklar, Yigit ve Kuyruklarn Baglagh Liste
Gerceklestirimleri.

Kuyruk ve ArrayList Uygulamasi
Gelistirme

Konu ile ilgili érnekler ve Proje
Kontrol

Stack, Queues and Linked Lists in Object-Oriented View: Stack
Definitions and Operations. Queue Definitions and Operations;
Designing and using a Queue. Some Operations on Lists and
Definitions; Linked Lists; Priority Queues; Implementation of Stack
and Queues based on Linked Lists.

Queue and ArrayList Application
Development

Examples about Stack, Queue
and Linked Lists.

Project evaluation.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

C#'ta Ozyineleme: Yineleme ve Ozyineleme, Faktéryel Fonksiyonu,
Fibonacci Dizisi, Ikili Arama, Hanoi Kuleleri, Ozyineleme Zinciri.

Ozyineleme Ornegi

Konu ile ilgili érnekler ve Proje
Kontrol

Recursion in C#: Iteration and Recursion, Factorial Function,
Fibonacci numbers, Binary Search, Hanoi Towers, Recursion chain.

Recursion Example

Examples about Recursion
Project Evaluation.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
' _ " Techniques
Adaglar: Tanimlar, Ikili Agaglar ve Ikili Agaglar Uzerindeki Dolagsma | )
6 Islemleri, Ikili Arama Adaglar, Adaclara Eleman Ekleme ve Silme Ikili Arama Agaci Uygulamasi Ornekler
Islemleri, Agac Ornekleri.
Trees: Definitions, Binary Trees and Traversals, Binary Search Trees, Binary Search Tree Application Examples
Insertion and Delete Operations. Example Questions and Solutions. Y PP P
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
Agaglar (Devam): Tanimlar, ikili Agaglar ve ikili Agaglar Uzerindeki | .
7 Dolasma Islemleri, Ikili Arama Agaglan, AJaglara Eleman Ekleme ve |Ikili Arama Agaci Uygulamasi Ornekler
Silme Islemleri, Agag Ornekleri.
Trees (continued): Definitions, Binary Trees and Traversals, Binary
Search Trees, Insertion and Delete Operations. Example Questions |Binary Search Tree Application Examples
and Solutions.
. . Ogretim Yoéntem ve - I
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterm exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')rgt:cr:?]i\rllz Methods On Hazirlik / Preliminary
Technigues
Algoritmalarin Karsilastirnimasi: Algoritmalarda Karmasiklik ve Zaman . .
9 Karmasikligi Analizi, Siralama Tekniklerinin Etkinlikleri ve Analizi. Siralama Algoritmasi Uygulamasi |Proje Kontrol
Comparison of Algorithms: Algorithm Complexity and Analysis of . . o . .
Time Complexity, Efficiencies of Sorting Algorithms. Sorting Algorithm Application Project Evaluation.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzerils)l'r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
Cizgeler 1: Cizge Tanimlarn ve Uygulamalar, Bilgisayarda . L .
10 Gosterimleri, Komsuluk Matrisi, Cizgelerde Dolagma, Derinlik Bir program igerisinde Gizge Konu ile ilgili érnekler
= . e e temsil etme
Oncelikli Dolasma, Genislik Oncelikli Dolasma.
Graphs 1: Graph Definitions and Applications. Representation, Representing a Graph in a
Adjacency Matrix, Graph Traversals, Depth-First Traversal, Breadth- ) P 9 P Examples
) rogram
First Traversal.
. . gretim Yont N I
Teorik Dersler / Theoretical Uygulama Lab '?egjl:ﬁill(r;;ri/(?rr;:&i\r/lz Methods On Hazirlik / Preliminary
Techniques
Cizgeler 2:
11 En Kisa Yol Algoritmalari (Dijkstra's, Floyd-Warshall) Cizge Algoritmalan Programlama |Konu ile ilgili 6rnekler

En Kuigulk Kapsayan Agag (MST) Algoritmalar (Prim's, Kruskal's).

Graphs 2:
Shortest Path Algorithms (Dijkstra's, Floyd-Warshall),
Minimum Spanning Tree (MST) Algorithms (Prim's, Kruskal's).

Programming Graph Algorithms

Examples
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12

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Yigin Agaci,
Dengeli Agaclar (AVL Adaci, B-Tree, B+ Tree, ..),
Trie

AVL Agacina Eleman Ekleme

Konu ile ilgili 6rnekler

Heap
Balanced Trees (AVL Trees, B-Tree, B+ Tree, ..)
Trie

AVL Tree - Insertion

Examples

13

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Hash Tablosu

C#'ta Hazir Veri Yapilan ve Koleksiyonlar : “Stack”, “ArrayList,
“Hashtable”, "sort", “binarySearch”, ...

Dinamik Programlama

Topluluklar

Konu ile ilgili 6rnekler

Hash Table

C# Collections : “Stack”, “ArrayList”, “Hashtable”, "sort”,
“binarySearch”, ...

Dynamic Programming

Collections

Examples

14

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Gincel ve ileri duizeyli problem 6érnekleri, uygulamalari,
NP-Tam Problemler

Proje Kontrolleri

Konu ile ilgili érnekler

Advanced and state-of-the-art problem examples and applications,
NP-Complete Problems

Project Evaluation

Examples

15

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Topolojik Siralama,
Huffman Kodlama Agaci,
Dénem Degerlendirmesi.

Proje Kontrolleri

Konu ile ilgili 6rnekler ve Proje
Kontrol

Topological Sorting,
Huffman Encoding Tree,
Evaluation of the Course.

Project Evaluation

Examples and Project Evaluation

16

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Final Sinavi

Final Exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities NSayl / Percentage of
umber S o
Contribution (%)
Ara Sinav / Midterm Examination 1 50
Ev Odevi / Homework 4 50
Toplam / Total: 5 100
Basari 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 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
Son | S | Gaan o

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Laboratuvar / Laboratory 14 1.00 14.00
Rapor Hazirlama / Report Preparation 4 4.00 16.00
Proje Hazirlama / Project Preparation 4 6.00 24.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 15.00 15.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 21.00 21.00
Okuma / Reading 14 1.00 14.00
Toplam / Total: 54 55.00 150.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 150.00/30.00 = 5.00 ~ 5.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 150.00 / 30.00 = 5.00 ~ 5.00

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilari / Program Outcomes
Learning Ouicomes 111 (112113 (114|115 [ 116 [ 117 [ 1.1.8 | 1.1.9 [1.1.10 [1.1.11

1.Nesne yonelimli ve yeni bir
programlama dilindeki temel
kavramlari, veri tiplerini, yapilari
ve komutlar kavrayabilme ve
kullanabilme. Céziimlerini,
nesne ydénelimli bir
programlama dilinde ifade
edebilme. / To be able to
comprehend and use basic
concepts, data types,
structures and commands in an
object-oriented and new
programming language. Ability
to express their solutions in an
object-oriented programming
language.

719




2.Problemlere veri yapilari
kullanarak farkl, etkin ve hizli
¢ozumler Uretebilme. / Ability to
produce different, effective and
quick solutions to problems
using data structures.

3.Program yazarken gereken
verileri, degisik bigimlere ve
yapilara gére diizenleyebilme.
Yazilim gelistirirken gereken
veri yapilarini etkin olarak
tasarlayabilme. Uygun veri
yapllarini secerek daha etkin
algoritmalar yazabilme. /
Organizing data in computer
programs for different forms
and structures. Designing data
structures efficiently in software
development. Writing efficient
algorithms by choosing suitable
data structures.

4.Programlama ortamlarindaki
hazir veri yapilarini
kullanabilme. / To use data
structures provided by the
software development
environments.

5.Veri Yapilari igeren
programlar yazabilme. Bu
kapsamda proje hazirlayabilme
ve rapor hazirlayarak yazil
olarak sunabilme. / Being able
to write programs containing
Data Structures. In this context,
to be able to prepare projects
and to present as project
reports in written form.

6.Grup calismalarinda, problem
¢ozumlerine katki verebilme. /
To contribute the problem
solutions in group studies.

7.Veri Yapilan konusunda
ogrendiklerini, glincel
problemlerin ¢dézimiinde
kullanabilme. / To use data
structures concepts in state-of-
the-art problems.
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8.Dogrusal veri yapilarini temsil
edebilme, eleman ekleme,
silme, arama, siralama ve
dolagma gibi iglemleri
yapabilme. / Being able to 3 3 3 3
represent linear data
structures, and make add,
delete, search, sort and
traverse operations.

9.Aga¢ ve Cizge veri yapilarini
temsil edebilme, eleman
ekleme, silme ve Uzerlerinde
arama ve dolasma gibi
islemleri yapabilme. Temel
agdac ve gizge algoritmalarini
anlayabilme ve kodlayabilme. /
To be able to represent Tree 3 4 4 4
and Graph data structures, and
perform operations such as
adding and deleting, searching
and traversing on them. To be
able to understand and code
basic tree and graph
algorithms.

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