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Ders Uygulamasi, Saat/Hafta
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Dersin Onkosullari
(Course Prerequisites)

Giris programlama bilgisi (Introductory programming)
Ayrik Hesaplama Yapilar (Discrete Computational Structures)
Veri yapilar1 (Data Structures)

Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim

katkist. % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
9

(Course Category 20 35 45 0

by Content, %)

Dersin Icerigi

Course Description

Algoritma tasarim ve analizi temel kavramlarina giris.
Temel analiz araglarina genel bir bakis: Fonksiyonlari
asimptotik olarak yakinsama, toplamlar1 sinirlama ve
tekrar bagintilarin1 ¢ézme. Verimli olarak ¢oziilebilen
problemlerin bol-¢oz, randomizasyon, dinamik
programlama, amortizasyon, ve obur bulussallar gibi
tasarim tekniklerine odakli tartisilmasi. Cesitli algoritmik
kavramlarin  kiime, dizi, c¢izge gibi yapilarla ilgili
problemlerde uygulanmasi.

Introduction to the main concepts of design and analysis
of algorithms. Overview of basic analysis techniques:
approximating functions asymptotically, bounding sums,
and solving recurrences. Discussion of efficiently
solvable problems with a focus on design techniques
such as divide-and-conquer, randomization, dynamic
programming, amortization, and greedy algorithms.
Illustration of various new concepts through algorithms
applied to problems related to sets, sequences, strings,
graphs etc.

Dersin Amaci

Course Obijectives

Bu dersin temel amaci &grenciye problem ¢dzmenin
temelleri ve hesapsal verimlilik ile ilgili gerekli bilgiyi,
bilgisayar bilimleri ve hesapsal problemlerde yaygin

olarak kullanilan algoritmalarin tasarim, hesapsal
verimlilik  analizi ve  gergeklestirimi  becerisini
kazandirmaktir.

The main objective of this course is to provide the
students with a knowledge on foundations of problem
solving, computational efficiency, and experience in the
design and implementation of algorithms commonly
employed in computer science and computational
problems.

Dersin Ogrenme Ciktilari

Course Learning Outcomes

1. Ozyinelemeyi bir problem ¢dzme ve programlama
teknigi olarak kullanabilme becerisi.

2. Randomizasyon, dinamik  programlama, obur
bulugsallar gibi teknikleri kullanarak algoritma
tasarimi becerisi.

3. Algoritmalarin zaman verimliligi analizi becerisi.

4. Kiimeler, diziler, cizgeler ve geometrik problemlere
yonelik gelistirilmis algoritmalar1 anlama becerisi.

5. Algoritma gergeklestirim ve miihendisligi becerisi
(500'den fazla satir kod).

6. Algoritma dogrulugu ve verimliligini
yonelik hesapsal deneylerin tasarimi becerisi.

Sinamaya

1. Ability to employ recursion as a problem solving and
programming technique.

2. Ability to design algorithms  employing
randomization, dynamic programming, greedy
heuristics.

3. Ability to analyze runtime efficiency of an algorithm.

4. Understanding algorithmic solutions to problems
related to sets, sequences, strings, graphs, geometry.

5. Ability to engineer and implement algorithms (more
than 500-lines of code)

6. Ability to design experiments
correctness and efficiency testing.

for algorithm




Ders Kitab INTRODUCTION TO ALGORTHMS, CORMEN, LEISERSON, RIVEST, STEIN,
ers Bitadl THE MIT PRESS, 2ND EDITION, 2001.

(Textbook)

Diger Kaynaklar THE ART OF COMPUTER PROGRAMMING, D. KNUTH, ADDISON WESLEY,

(Other References) 1998.

Odevler Homework

In order to test the ability to apply the concepts and
techniques learned in class instead of written homework
assignments, the students will be given in class short
exams with problems similar to those of a homework. A
project involving code implementation and testing will be
given as part of programming assignment.

Sinifta 6grendigini sinifta yapabilme yetenegini test
edebilmek amaciyla bu derste yazili ev ddevi yerine
benzer sorular iceren sinif i¢i kisa sinavlar yapilacaktir.
Programlama 6devi ise kod gerceklestirimini igerecek
sekilde proje olarak verilecektir.

Laboratuar Uygulamalar: Laboratory Work

Bilgisayar Kullanimi Computer Use

Diger Uygulamalar Other Activities

Verili bir algoritmayr anlama, kod gergeklestirimini
saglama ve performans/dogruluk simnamasi amagli test
gelistirmeyi gerektiren bir kodlama projesi verilecektir.
Proje i¢in Ogrencilerin bir demo sunumu yapmalari

A project which involves understanding a given
algorithm, implementing it, and designing tests for
correctness/performance will be given. The students will

gereklidir.

do a demo presentation of their projects.

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %0)

Y1l ici Smavlar

(Midterm Exams) 2 30

Kisa Smavlar

(Quizzes)

Odevler

Degerlendirme (Homework)

Sistemi Projeler

(Assessment Criteria) (Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawv1
(Final Exam)

DERS PLANI
(COURSE PLAN)

Dersin
Ciktilan
(Course

Outcomes

)

Hafta

(Week) Konular Topics

Dersin genel dzeti, bilgisayar bilimlerinde |General overview of the course, role of | 1
algoritmalarin rolii plgorithms in computer science

Tiimevarimsal tasarim ve 6rnegi: Inductive design with an example: 1,34

[nsertionsort, algoritmalain analizi Insertionsort, analyzing algorithms

1,34

3 Bol-¢6z'e dayali tasarim ve 6rnegi: Divide-and-conquer with an example:




Mergesort ve analizi

Mergesort, analysis of mergesort

4 Asimtotik notasyon, yaygin fonksiyonlar | Asymptotic notation, common fucntions 3
5 Telfrar bagintilarint ¢5zme, yaygin tekrar Solving recurrences, common recurrences 3
bagintilari
6 Randomize algoritmalar ve 6rnegi: Randomized algorithms with an example: | 1,2, 3,4
Quicksort, ortalama zaman analizi Quicksort, expected runtime analysis
Veri yapialri olarak "heap"ler ve Heapsort 1,34
7 4 . Heaps as a data structure and Heapsort
algoritmasi, analizi
Sinavl, ¢oziimlerin tartisiimasi . . . 3
. . Examl, discussing solutions
Lineer zamanda siralama ve Countingsort L : .
8 . Sorting in linear time and counting sort,
algoritmasi, . .
. Information theoretic lower bounds
Enformasyon-teorik altsinirlar
9 Dinamik programlama: En uzun ortak Dynamic programming: Longest common | 1,2, 3,4
altdizi problemi subsequence problem
10 Dinamik programlama: Optimal ikili Dynamic programming: Optimal binary 1,234
arama agaci problemi search tree problem
Dinamik programlama: Altkiime toplami Dynamic programming: Knapsack 1,2,3,4
11 problem versiyonalri problem
Pseudo-polinom zamanli algoritmalar Pseudo-polynomial algorithms
12 Obur bulussallar: Aktivite se¢imi Greedy algorithms: Activity selection 1,2,3,4
13 |Obur bulussallar: Huffman kodlamasi Greedy algorithms: Huffman encoding 1,2, 3,4,
Sinav2, ¢6ziimlerin tartisilmasi, Exam2, discusssing solutions, 5,6
14 Proje demo sunumlari Project demos

Donemin genel degerlendirmesi

Overall evaluation of the course

Dersin Ogrenme Ciktilarinin ve Program Ciktilariyla iliskisi
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Dersin Bilgisayar Miihendisligi Programiyla fliskisi




(Relationship between the Course and Computer Engineering Curriculum)

Program Ciktilar

Program Outcomes

Katki Seviyesi
(Contribution

level)
1 2 3
Tgmgl B|I|mlgr, Ter.ne.l ,Muhendls.l ik ve Ability to apply the knowledge of
Bilgisayar Miihendisligi tasarim ilke ve . . . .
. S bt . mathematics, science and engineering
yontemlerini, mithendislik problemlerinin L ? X
. e principles to solve problems in computer
modellenmesi ve ¢oziimii igin - .
. - engineering
Uygulayabilme becerisi
Ayrik Matematik kavram ve konularini Ability to understand and apply discrete X
uygulayabilme becerisi mathematics
Karmasik miihendislik problemlerini Ability to define complex engineering
tanimlama, veri toplama, yorumlama, problems, collect, analyze data, analyze X
problemleri analiz etme, modelleme ve etkin problems and develop models and implement
¢oziimler gelistirme ve uygulama becerisi solutions for the engineering problems
D.OH.amm ve Y"‘Zl.hfn bﬂesenle.n ile bir Ability to analyze, design and manage the
bilgisayar sisteminin, gercekci kisitlar ve
27 hardware/software computer system
kosullar altinda, analizini, tasarimini ve . . X
e N e . requirements with limited resources and
yonetimini, modern mithendislik yontemleri conditions by modern enaineering princioles
ile gergeklestirebilme becerisi y 9 gp P
Modern miihendislik teknik ve araglari ile - . . .
o e Ability to use modern engineering techniques,
bilisim teknolojileri ve yazilimlarim . . .
A o . tools and information technologies and X
gelistirme, segme ve etkin bir sekilde .
. . develop software equipment and software
kullanabilme becerisi
Miihendislik problemlerinin incelenmesi i¢in Ability to conduct lab experiments by using
laboratuvar ve bilgisayar ortaminda deney computers and to have the ability of X
tasarlama, deney yapma, veri toplama, collecting data, analyze, interpret data and
sonuglar1 analiz etme ve yorumlama becerisi to solve engineering problems
T?k..ve 901( d‘SIPh‘.ﬂ? takim G?I‘WSI. Ability to work on multidisciplinary topics
yiiriitebilme becerisi, buna yonelik bireysel . o
: . with teams as well as individually
becerilere de sahip olma
Tiirkge ve Ingilizce olarak, yazili ve sozlii Ability to communicate in Turkish and
etkili iletisim kurabilme becerisi, English very well in the written and oral form
Kendi alanindaki uluslararasi ¢alismalar takip | Ability to follow international works in his or X

edebilme becerisi

her field

Yasam boyu dgrenmenin gerekliligi bilinci,
bilimi ve teknolojildeki gelismeleri izleyerek
kendini stirekli yenileyebilme becerisi, Mesleki
ve etik sorumluluk bilinci

Ability to follow technological innovations
and to engage in life-long learning in order
to adapt himself/herself to the changing
conditions of the future with professional
and ethical responsibility

Proje yonetimi, girisimcilik ve toplam kalite
yonetimi konularinda farkindalik

Ability to make a difference about the project
management, entrepreneurship and quality
control

Cagdas toplumsal sorunlara duyarlilik,
miihendislik ¢6ziimlerinin etik ve hukuksal
sonuglar1 konusunda farkindalik

An understanding of current contemporary
issues and impact of engineering solutions in
legal and ethical levels

1: Az (Little), 2. Kismi (Partial), 3. Tam (Full)
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