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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Discrete Structures for Computer Science / Discrete Structures for Computer Science

Ders Kodu / Course Code

9105055011998

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 6grencilerin, algoritmalar ve veri yapilarini tanimlamak icin gerekli olan
matematiksel araglarini ve sayisal sistem tasarimlarinda kullanilan modern cebir
kavramlarini tanimasini saglamaktir.

Objectives of this course are; to make the student identify modern algebratic concepts
that are used in digital system design and mathematical tools that are required for
defining algorithms and data structures

igerigi / Content

Temel matematiksel kavramlar ve yapilar. Algoritmalar: Algoritma Karmasikligi,
Tamsayilar, Matrisler. Matematiksel Mantik YurGtme: Ispat Yontemleri, timevarnm,
Ozyineleme. Sayma: Sayma Temelleri, Permitasyonlar ve Kombinasyonlar, Ayrik Olasilik.

iliskiler: iliskileri gésterme, Esitlik iligkileri. Cizgeler: Cizge Terminolojisi, Cizgeleri
Gosterme, Agaglar.

Fundamental Mathematical Concepts and Structures, Algorithms: Complexity,
Integers, Matrices. Mathematical Reasoning: Proof Methods, Induction, Recursion.
Counting: Permutations and Combinations, Discrete Probability. Relations:
Representation, Equivalance Relations. Graphs: Terminology, Representation, Trees.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

Kenneth H. Rosen, Discrete Mathematics and Its Applications, 6th ed., McGraw Hill, 2007

Kenneth H. Rosen, Discrete Mathematics and Its Applications, 6th ed., McGraw Hill,
2007

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Yrd.Dog.Dr. ilker Kocabas




OGRENME GIKTILARI / LEARNING OUTCOMES

Matematiksel arglimanlar okumak, anlamak ve olusturabilmek igin matematiksel mantik yiriitme
yetenegi kazanabilme.

Understand mathematical reasoning in order to read, comprehend and construct mathematical
arguments

Sayma problemlerinin ¢oziimi icin kombinasyonal analiz yapabilme.

Do combinational analysis in order to solve counting problems

Ayrik nesneler ve bu nesneler arasindaki iligkileri gostermek icin kullanilan soyut matematiksel yapilar

ile calisabilme

Work with abstract mathematical structures that are used for discrete objects and representing
relations between these objects.

Bir bilgisayar programi igin algoritma olusturabilme ve bu algoritmanin dogrulugunu ispatlayabilm

e.

Construct an algorithm for a computer program and proofing its robustness.

Bir algoritmanin bir bilgisayarda calistirimasi icin gerekli olan bilgisayar bellek ve calisma zamani
analizini yapabilme.

Analyse memory and time complexity of an algorithm.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Temel Kuramlar: Mantik, Onerme Esitlikleri, Dogrulamalar ve
1 - oy Tanisma
Niceleyiciler
The Fc_n_mdanons: Logic, Proposition Equivalences, Predicates, Acquaintance
Quantifiers
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Temel Kuramlar: Kiimeler, Kiime islemleri, Fonksiyonlar Okuma, 8dev problemlerinin
tartigilmasi
The Foundations: Sets, Set Operations, Functions Reqdlng, Discussing about
assignment problems
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Temel Kuramlar: Diziler ve Toplamalar Qkuma, Sdev problemierinin
tartisiimasi
The Fundamentals: Series, Summations Re‘?d'”g' Discussing about
assignment problems
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Temel Kuramlar: Big-O gosterimi, Fonksiyon Yikseligleri Okuma, 6dev problemlerinin
’ ’ tartisilmasi
The Fundamentals: : Big-O notation, Growth of Functions Reqdlng, Discussing about
assignment problems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Temeller: Algortimalar, Algoritma Karmasikligi, Tamsayilar, Matrisler

Okuma, 6dev problemlerinin
tartisiimasi

The Fundamentals: Algorithms, Algorithm Complexity, Integers,
Matrices

Reading, Discussing about
assignment problems
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Matematiksel Mantik YUrGtme: ispat Yéntemleri, Timevarim, Okuma, 6édev problemlerinin
Ozyineleme tartisilmasi
Mathematical Reasoning: Proof Methods, Induction, Recursion Reqdlng, Discussing about
assignment problems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
7 Arasinav
Midterm
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Sayma: Sayma Temelleri, Pigeonhole Prensibi, Permitasyonlar, Okuma, 6dev problemlerinin
Kombinasyonlar tartisiimasi
Counting: The Basics of Counting, Pigeonhole Principle, Reading, Discussing about
Permutations, Combinations assignment problems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Sayma: Ayrik Olasilik, PermUtasyon ve Kombinasyon Uretme, Okuma, 6dev problemlerinin
Yineleme lligkileri tartisilmasi
Counting: Discrete Probability, Recurrence Relations Re"’!d'”g' Discussing about
assignment problems
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
10 iliskiler: n-ary iligkiler, iliskilerin Gésterimi, iliski Kapama, Esitlik Okuma, 6dev problemlerinin
lliskileri tartisiimasi
Relations: n-ary Relations, Representation of Relations, Closures of |Reading, Discussing about
Relations, Equivalence Relations assignment problems
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
1 Cizgeler: Cizge Terminolojisi, Cizge Gosterimi Okuma, 6dev problemlerinin

tartisiimasi

Graphs: Terminology, Representations of Graphs

Reading, Discussing about
assignment problems
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
. . ; - o e Okuma, 6édev problemlerinin
12 Cizgeler: Cizge Izomorfizmi, Baglanabilirlik tartigimasi
Graphs: Graph Isomorfism, Connectivity Reqdlng, Discussing about
assignment problems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
. . . o Okuma, 6dev problemlerinin
13 Gizgeler: Euler ve Hamilton Yollari, Agaclar tartigiimasi
Graphs: Euler and Hamilton Paths, Trees Re"!d'”g' Discussing about
assignment problems
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Boolean Cebir: Boolean Fonksiyonlari, Mantik Kapilari, Devre Okuma, 6dev problemlerinin
minimize etme tartisiimasi
Boolean Algebra: Boolean Functions, Logic Gates, Minimization of Reading, Discussing about
Circuits assignment problems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Hesaplama Modelleme: Sonlu Durum Makineleri, Turing Makineleri Okuma, 8dev problemlerinin
tartisiimasi
Modelling Computation: FSM, Turing Machines Re"’!d'”g' Discussing about
assignment problems
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
16 Final 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)
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 50.00 50.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 14 6.00 84.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 50.00 50.00
Final Sinavi / Final Examination 1 2.00 2.00
Toplam / Total: 32 113.00 230.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 230.00/30.00 = 7.67 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 230.00 / 30.00 = 7.67 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Learning Outcomes 1111112 (113|114 (115|116 | 1.1.7

1.Matematiksel argimanlari
okumak, anlamak ve
olusturabilmek igin
matematiksel mantik yuritme
yetenegi kazanabilme. /
Understand mathematical
reasoning in order to read,
comprehend and construct
mathematical arguments

2.Sayma problemlerinin
¢6zUmu icin kombinasyonal
analiz yapabilme. / Do
combinational analysis in order
to solve counting problems

3.Ayrik nesneler ve bu
nesneler arasindaki iliskileri
gOstermek icin kullanilan soyut
matematiksel yapilar ile
calisabilme / Work with
abstract mathematical
structures that are used for
discrete objects and
representing relations between
these objects.

4.Bir bilgisayar programi igin
algoritma olusturabilme ve bu
algoritmanin dogrulugunu
ispatlayabilme. / Construct an
algorithm for a computer
program and proofing its
robustness.

5.Bir algoritmanin bir
bilgisayarda calistinlmasi igin
gerekli olan bilgisayar bellek ve
calisma zamani analizini
yapabilme. / Analyse memory
and time complexity of an
algorithm.

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