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Course Description

The course involves the study of basic data structures (eg, list, stack, queue, hash,
tree, binary search tree, heap) and associated algorithms.

Course Objectives

1. Tointroduce basic data structures and algorithms for manipulating them.

2. To provide students with theoretical and practical knowledge to analyse the data
structure needs of particular problems.

3. To provide students with theoretical and practical knowledge to compare the
efficiency of various algorithms.

Course Learning

=

The student will learn the fundamentals of algorithm design.

2. Students will be able to identify and implement basic data structures and
their applications.

3. The student will learn the principles, applications, and implementations of

dynamic data structures.

Outcomes 4. Students will be able to solve problems using advanced programming concepts
like pointers and recursion.
5. The student will learn to design, implement, test, and debug computer programs
using C for engineering applications.
Textbook Lecture Notes

Other References

Algorithms, 4th Edition by Robert Sedgewick and Kevin Wayne, Addison-Wesley
Professional, 2011

Cormen, T. H., Leiserson, C. E., Rivest, R. L., & Stein, C. (2009). Introduction to
Algorithms. third. New York, 2, 187-195.

Das, V. V. (2006). Principles of data structures using C and C++. New Age
International.

Homework &
Projects

One homework will be given. The duration of homework will be three weeks.

Laboratory Work

Computer Use

All homeworks and projects are performed on computers with C/C++ programming
environments.

Other Activities None
Activities Quantity Effects on Grading, %
Midterm Exam 1 30%
Quizzes 2 10%
Homework 1 10%
Assessment Criteria | Projects 0 0%
Term Paper/Project 0 0%
Laboratory Work 0 0%
Other Activities 0 0%
Final Exam 1 50%




Course Plan

Weeks Topics Course Outcomes
1 Introduction to Data Structures 1,
2 Pointer, Arrays and Recursion Programming 1,4,5
3 Linear Data Structures and Its Applications 2,3,5
4 Linear Data Structures and Its Applications 2,3,5
5 Stack and Its Applications 2,3,5
6 Queue and Its Applications 2,3,5
7 Hash and Its Applications 2,3,5
8 Midterm Exam
9 Tree Data Structures and Its Applications 2,3,5
10 Tree Data Structures and Its Applications 2,3,5
11 Tree Data Structures and Its Applications 2,3,5
12 Graphs, Basic Graph Algorithms 2,3,5
13 Graphs, Basic Graph Algorithms 2,3,5
14 | Sorting Algorithms 1,4,5
15 Search Algorithms 1,4,5
16 Final Exam
17 Final Exam

Relationship between the Course and Program

Program Outcomes

Contribution

An ability to identify, formulate, and solve complex engineering problems by applying

1 principles of engineering, science, and mathematics X
An ability to apply engineering design to produce solutions that meet specified needs

2 | with consideration of public health, safety, and welfare, as well as global, cultural, X
social, environmental, and economic factors

3 | An ability to communicate effectively with a range of audiences
An ability to recognize ethical and professional responsibilities in engineering

4 | situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts
An ability to function effectively on a team whose members together provide

5 | leadership, create a collaborative and inclusive environment, establish goals, plan tasks,
and meet objectives
An ability to develop and conduct appropriate experimentation, analyze, and interpret

6 | data, and use engineering judgment to draw conclusions X
An ability to acquire and apply new knowledge as needed, using appropriate learning

7 strategies
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Dersin Ad1 Veri Yapilar ve Algoritmalar
. AKTS Ders Dagilimi, Saat/Hafta
Kodu Yaryih Kredisi Kredisi Teorik Uygulama Laboratuvar
BIL202 4 4 7 3 2 0
Boliim/Program
Dersin Tiirii Zorunlu | Dersin Dili ‘ Tiirkge
Dersin Onkosullar Yok
e - Temel Miihendislik Insan ve Toplum
Dersin Igerige Gore Temel Bilim Miihendislik Tasarm Bilim

Kategorisi %

Dersin Igerigi

Ders temel veri yapilar (liste, y18in, kuyruk, hash, agac, ikili siralama agaci, heap) ve
bu yapilara iliskin algoritmalar1 inceleyecektir.

Dersin Amaci

1. Temel veri yapilarimi ve bu yapilar islemekte kullanilan algoritmalari tanitmak.

2. Ogrencilere, problemlere uygun veri yapilarini belirleyebilmek igin gerekli olan
teorik ve pratik bilgi birikimi saglamak.

3. Ogrencilere, farkli algoritmalarin etkinligini karsilastirabilmeleri icin gerekli olan
teorik ve pratik bilgi birikimi saglamak.

Dersin Ogrenme
Ciktilar

1. Ogrenciler, algoritma tasarimi temelleri 6greneceklerdir.

2. Ogrenciler temel veri yapilar1 ve uygulamalarii 6grenip, gercekleyebileceklerdir.

3. Ogrenciler dinamik veri yapilarmin temellerini, uygulamalarin ve
gerceklemelerini  dgreneceklerdir.

4. Ogrenciler, isaretci tipi ve 6zyineleme gibi ileri programlama kavramlarini
kullanarak problemler ¢ozebileceklerdir.

5. Ogrenciler, miihendislik uygulamalart i¢in, program tasarlama, ger¢ekleme, test
etme ve hata ayiklamay1 6greneceklerdir.

Ders Kitabi

Ders Notlari

Diger Kaynaklar

Algorithms, 4th Edition by Robert Sedgewick and Kevin Wayne, Addison-Wesley
Professional, 2011

Cormen, T. H., Leiserson, C. E., Rivest, R. L., & Stein, C. (2009). Introduction to
Algorithms. third. New York, 2, 187-195.

Das, V. V. (2006). Principles of data structures using C and C++. New Age
International.

Odevler ve Projeler

Bir adet 6dev verilecektir. Odevin siiresi ii¢ hafta olacaktir.

Laboratuvar
Uygulamalari

Bilgisayar Kullanimm

Tiim 6devler ve projeler C/C++ programlama ortamlarina sahip bilgisayarlarda
gerceklestirilir.

Diger Uygulamalar | -
Faaliyetler Sayist Degerlendirmedeki Katkisi, %
Y1l i¢i Siavlar 1 %30
Basari Kisa Sinavlar 2 %10
Degerlendirme Odevler 1 %10
Sistemi Projeler
Dénem Odevi/Projesi
Laboratuvar Uygulamasi




Diger Uygulamalar

Final Sinavi 1 %50
Ders Plam
Hafta Konular Dersin Ciktilar:
1 Veri Yapilarina Girig 1,2
2 Isaretci, Diziler ve Ozyineleme Programlama 1,4,5
3 Dogrusal Veri Yapilari ve Uygulamalar 2,3,5
4 Dogrusal Veri Yapilari ve Uygulamalar 2,3,5
5 Yigin ve Uygulamalari 2,3,5
6 Kuyruk ve Uygulamalari 2,3,5
7 Hash ve Uygulamalar 2,3,5
8 Ara Siav
9 Agac Veri Yapilar1 ve Uygulamalar 2,3,5
10 Agac Veri Yapilar1 ve Uygulamalari 2,3,5
11 Agac Veri Yapilar1 ve Uygulamalari 2,3,5
12 Graflar, Temel Graf Algoritmalari 2,3,5
13 Graflar, Temel Graf Algoritmalari 2,3,5
14 Siralama Algoritmalari 1,4,5
15 Arama Algoritmalari 1,4,5
16 Final Smavi
17 Final Sinav1

Dersin Programla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (Programa ait ¢iktilar)

Katki

Miihendislik, bilim ve matematik ilkelerini uygulayarak karmasik
miihendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Halk sagligi, gilivenligi ve refahinin yam sira kiiresel, kiiltiirel, sosyal,
cevresel ve ekonomik faktorleri dikkate alarak belirli ihtiyaglar1 karsilayan
¢oziimler liretmek i¢in mithendislik tasarimini uygulama becerisi

Cesitli izleyicilerle etkili iletisim kurma becerisi

Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve
mithendislik ¢6zlimlerinin kiiresel, ekonomik, c¢evresel ve toplumsal
baglamlardaki etkisini dikkate almasi gereken bilgiye dayali kararlar verme
becerisi

Uyelerinin birlikte liderlik sagladigi, isbirlik¢i ve kapsayict bir ortam
yarattig1, hedefler belirledigi, gorevleri planladig1 ve hedefleri karsiladig: bir
ekipte etkin bir sekilde ¢aligabilme becerisi

Uygun deneyler gelistirme ve yiirlitme, verileri analiz etme ve yorumlama ve
sonuglara varmak i¢in mithendislik yargisin1 kullanma becerisi

Uygun 0grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve
uygulama becerisi

Dersi Veren Ogretim Uyesi Doc. Dr. Elham PASHAEI
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