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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Advanced Algorithmic Techniques / Advanced Algorithmic Techniques

Ders Kodu / Course Code

9105055342007

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Second Cycle / Second Cycle

Ders Akts Kredi / ECTS 8.00
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

1

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu dersin amaci, bilinen algoritmalarin ve veri yapilarinin yéntem ve teorik analizleri
incelenerek 6grencileri algoritmalarin tasarim ve analizi hakkinda genis kapsamda bilgi ve
fikir sahibi yapmaktir.

The aim of this course is to investigate theoretic analysis and methods of known
algoritms and data structures, and have wide knowledge about algorithm design and
analysis.

igerigi / Content

Girig, Yinelemeli Teknikler (Recurrences), Quicksort, Heapsort, Dogrusal zamanli
Siralamalar, Ikili Arama Agagclari, Dinamik Programlama, Greedy Algoritmalari, Polinomlar
ve FFT

Introduction, Recurrences, Quicksort, Heapsort, Sorting in Linear Time, Binary Trees,
Dynamic Programming, Greedy Algorithms, Polynomes and FFT

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

Introduction to algorithms, T.H. Cormen, C. E. Leiserson, R.L. Rivest, and C. Stein,
McGraw-Hill , 2001. Numerical Recipes: The Art of Scientific Computing, W.H.Press, Third
Edition (2007), Cambridge University Press, ISBN-10: 0521880688

Introduction to algorithms, T.H. Cormen, C. E. Leiserson, R.L. Rivest, and C. Stein,
McGraw-Hill , 2001.

Numerical Recipes: The Art of Scientific Computing, W.H.Press, Third Edition (2007),
Cambridge University Press, ISBN-10: 0521880688

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Assist. Prof. ilker Kocabas




OGRENME GIKTILARI / LEARNING OUTCOMES

Algoritmik analiz matematigine hakim olabilme To understand mathematics of algorithmic analysis.

Buyiime fonksiyonlarinin asimptotik gésterimlerini kavrayabilme To understand asymptotic representations of growth functions.

Verilen asimptotik fonksiyonlar karsilastirip yorumlayabilme Ability to compare and comment on given asymptotic functions.

Bir algoritmanin asimptotik calisma zamani fonksiyonunu hesaplayabilme To calculate asymptotical run time function of an algorithm.

Dinamik, A¢g6zll (Greedy) ve Bol-Yonet algoritma tekniklerinin ana mantigini anlamak, hangi To understand the main idea of dynamic , greedy and divide - conquer techniques, and to be able to
sartlarda hangi yontemin daha iyi olacagini belirleyebilmek determine which method could be preferred in different situations.

Verilen problemlere farkli algoritma teknikleriye algoritma gelistirebilme To be able to put forward different algorithms using different techniques for a given problem.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE

217




Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Algoritmalara giris Konu anlatimi
Introduction to Algorithms Lecturing
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Yinelemeli Teknikler (Recurrences) Konu anlatimi
Recurrences Lecturing
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Quicksort, Heapsort Konu anlatimi
Quicksort, Heapsort Lecturing
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Dogrusal zamanli siralamalar Konu anlatimi
Linear time sorting Lecturing
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Karim(hash) tablolari

Konu anlatimi

Hash tables

Lecturing
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 ikili arama agaglari, kirmizi-siyah agaclan Konu anlatimi
Binary trees, Red-Black trees Lecturing
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Dinamik programlama Konu anlatimi
Dynamic programming Lecturing
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Greedy Programlama Konu anlatimi
Greedy Programming Lecturing
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 ARA SINAV ARA SINAV
MIDTERM MIDTERM
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Matrisler Konu anlatimi
Matrices Lecturing
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Matrisler Konu anlatimi
Matrices Lecturing
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 ileri Veri yapilar Konu anlatimi
Advanced Data Structures Lecturing
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Graflar Konu anlatimi
Graphs Lecturing
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Polinomlar , Birlesimsel Geometri(Combinatorial Geometry) Konu anlatimi
Polynomes , Combinatorial Geometry Lecturing
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Konularin gézden gegirilmesi, érnek ¢ézimi Problem C6zimu
Reviews, solving problems Solving problem
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 FINAL SINAVI FINAL SINAVI
FINAL EXAM 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)
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 4 20.00 80.00
Rehberli Problem GC6ziimu / Tutorial 14 4.00 56.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 25.00 25.00
Ara Sinav / Midterm Examination 1 3.00 3.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Toplam / Total: 36 78.00 229.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 229.00/30.00 = 7.63 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 229.00 / 30.00 = 7.63 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilan / Program Outcomes

1.11

1.1.2

1.1.3

114 (115|116 | 1.1.7

1.Algoritmik analiz
matematigine hakim olabilme /
To understand mathematics of
algorithmic analysis.

2.BuylUme fonksiyonlarinin
asimptotik gosterimlerini
kavrayabilme / To understand
asymptotic representations of
growth functions.

3.Verilen asimptotik
fonksiyonlari karsilastirip
yorumlayabilme / Ability to
compare and comment on
given asymptotic functions.

4.Bir algoritmanin asimptotik
calisma zamani fonksiyonunu
hesaplayabilme / To calculate
asymptotical run time function
of an algorithm.

5.Dinamik, A¢gozli (Greedy)
ve Bdl-Yonet algoritma
tekniklerinin ana mantigini
anlamak, hangi sartlarda hangi
yoéntemin daha iyi olacagini
belirleyebilmek / To understand
the main idea of dynamic,
greedy and divide - conquer
techniques, and to be able to
determine which method could
be preferred in different
situations.

6.Verilen problemlere farkl
algoritma teknikleriye algoritma
gelistirebilme / To be able to
put forward different algorithms
using different techniques for a
given problem.

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