FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Graf Teoriye Giris

DERSIN KODU

MAT4550

YEREL KREDISi

3

AKTS KREDISi

5

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secmeli @Matematik Lisans Programi

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Mehmet Emin KOROGLU

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, dgrencilere graf teorisinin temel kavramlarini, yapilarini ve algoritmalarini
tanitmaktir. Ders sonunda Ogrencilerin, graflari matematiksel bir dil kullanarak
modelleyebilmesi, temel graf parametrelerini (baglilik, ¢ap, ¢evre vb.) analiz edebilmesi, agag
yapilarini ve 6zelliklerini kavramasi ve en kisa yol, minimum geren agag gibi temel algoritmik
problemleri ¢ézme yetenegi kazanmasi hedeflenmektedir. Ayrica, Euler ve Hamilton
dongiileri ile graf renklendirme gibi klasik problemler hakkinda teorik bir altyap1 olusturmak
dersin temel amaglarindandir.

DERSIN iCERiGi

Graf teorisinin temel kavramlari (kdse, kenar, derece), graf tiirleri, altgraflar ve geren
altgraflar, baglilik, yiiriiylsler, yollar ve gevrimler; graf metrikleri (¢ap, yarigap, ¢evre); iki
pargali, baglantili, tam graflar ve karakterizasyonlari; graf izomorfizmasi ve matris temsilleri;
agaclar ve ozellikleri, geren agaglar, Kruskal ve Prim algoritmalari; en kisa yol problemi ve
Dijkstra algoritmasi; Euler turlar1 ve Hamilton ¢evrimleri; graf renklendirme ve kromatik say1.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabi:

West, Douglas. B. Introduction to Graph Theory. 2. baski, Pearson, 2001.
Zorunlu Kaynaklar:

[1] Cormen, Thomas H., et al. Introduction to algorithms. MIT press, 2022.

[2] Rosen, Kenneth H. Discrete Mathematics and Its Applications. McGraw-Hill.
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Onerilen Kaynaklar:

Diestel, Reinhard. Graph theory. cilt 173, Springer Nature, 2025.

Gross, Jonathan L., Jay Yellen, and Mark Anderson. Graph theory and its applications.
Chapman and Hall/CRC, 2018.

Bu dersi basartyla tamamlayan 6grenciler,

1. Graf'teorisinin temel kavramlarini (k6se, kenar, derece, yol, dongii vb.) tanimlayarak
ve bu kavramlar1 kullanarak bir grafin temel yapisal oOzelliklerini analiz
edebileceklerdir.

Bir grafin  altgraflarimi, geren  altgraflarimi  ve bagli  bilesenlerini
belirleyebileceklerdir.

Bipartite graflari tanityarak; bir grafin bipartite olup olmadigini dongii yapisina gore
kanitlayabileceklerdir.

. . Iki grafin izomorfik olup olmadigim analiz edip; graflar1 komsuluk ve kesisim
Ders Ogrenim Ciktilar1 matrisleri ile temsil edebileceklerdir.

Agaglarin temel 6zelliklerini anlay1p, ispatlayarak, bir graf i¢indeki minimum geren
agaci Kruskal veya Prim algoritmalarint kullanarak bulabileceklerdir.

Agirlikl bir grafta verilen iki kose arasindaki en kisa yolu Dijkstra algoritmasini
kullanarak hesaplayabileceklerdir.

Bir grafin Euler turuna veya Hamilton dongiisiine sahip olup olmadigini belirlemek
icin gerekli teoremleri uygulayabileceklerdir.

Graf renklendirme problemini anlayarak, basit graflar ig¢in kromatik say1y1
hesaplayabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalari
e  Detayh Degerlendirme Kriterleri: 14 %5
- Derse aktif katilim ve soru sorma

- Smuf-i¢i tartigmalara ve problem ¢dzme siireglerine katki
saglayabilme

| Laboratuvar H H

‘ Uygulama H H

| Arazi Calismasi H H

Derse Ozgii Staj

Kisa Smavlar/Stiidyo Kritigi (Zorunlu):
e igerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

e  Format: Yiiz ylize. Klasik kisa smav (30 dakika) 1 %S

e Detayh Degerlendirme Kriterleri:

- Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

Odev: 1 %10
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e icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarim disiplin-i¢i ve disiplinler arasi
alanlarda 6rneklerinin bulunmasini i¢eren haftalik 6devlerin verilmesi

e  Format: Yazli raporlar

e Detayh Degerlendirme Kriterleri:

- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme

- Kavramlarin uygulamadaki 6rneklerini bulabilme

- Uygulamali diigiinebilme, yorumlama ve gerek¢elendirme
siireclerinin yiiriitiilebilmesi

Sunum/Jiiri:

e Icerik: Ogrencilerin kendi 6grenme siireglerini degerlendirmelerinin
ve grup sunumlar1 yapmalarinin istenmesi

e  Format: Bireysel veya grup sunumlari %10
e Detayh Degerlendirme Kriterleri:
-Ogrenilen konularm dogru bir sekilde agiklanabilmesi
-Sunum tekniklerinin dogru kullanilmast
| Proje | |
| Seminer/Workshop H H
Ara Smavlar:
e cerik: Smav haftasma kadar islenen konularm tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz ylize. Smav (90-100 dakika)
- . . . OA)30
e  Detayh Degerlendirme Kriterleri:
- Dersin temel kavramlarinin anlagildiginin gosterilmesi
- Teorik konularla ilgili problemlerin ¢dziilebilmesi
- Algoritma uygulama becerisinin gosterilmesi
Final:
e icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Smav (90-100 dakika)
e  Detayh Degerlendirme Kriterleri: %40
- Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
- Modelleme ve algoritma uygulama becerisinin gosterilmesi
| Dénem ici Calismalarin Basar1 Notuna Katkis: H %60
‘ Final Sinavinin Basar1 Notuna Katkisi H %40
| H o
HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
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Konu Anlatimi: Giris, temel tanimlar: kose, kenar (ayrit),
komsuluk, derece; graf tiirleri (basit, yonlii, agirlikli); derece-
toplam formiilii (El Sikisma Teoremi)

Smif-ici Uygulama (5 dk.): Konigsberg koprii problemi ile
motivasyonun verilmesi

Smif-i¢ci Tartisma (5 dk.): Graflarin 6neminin ve uygulamal
lalanlarinin tartisilmasi

Kiimeler ve fonksiyonlar konularmi
hatirlanmasi. Kaynak: [2], 115-138.

Temel graf tanimlar1 boliimiiniin okunmasi.
Kaynak: Ders Kitabi, 1-13.

Konu Anlatimi: Altgraflar (subgraphs), indiiklenmis altgraflar
(induced), geren altgraflar (spanning); ytirliyiis (walk), yol/patikal
(path), c¢evrim/dongii (cycle); bagli (connected) graflar ve|
bilesenler

Smif-i¢ci Uygulama (10 dk.): Her kavrama kiigiik, anlamayi
kolaylastiran 6rneklerin verilmesi

Siif-i¢gi Tartisma (5 dk.): Temel kavramlarin irdelenmesi
lhakkinda bir tartigma yapilmasi

Temel ispat yontemlerinin (dogrudan,
celigkiyle) hatirlanmasi. Kaynak: [2], 81
103.

Yollar ve ¢evrimler boliimiiniin okunmasi,|
Kaynak: Ders Kitabi, 20-25.

Konu Anlatimi: Euler turlari: Koénigsberg koprii problemi. bir
grafta Euler turu/patikasi bulunmasi igin gerek ve yeter kosullar ve
ispat;; Hamilton ¢evrimleri: tanim ve problem zorlugu; Hamilton|
cevriminin varligr igin yeterlilik kosullar1 (Dirac ve Ore]
Teoremleri)

Smif-i¢i Uygulama (10 dk): Anlamay1 kolaylastiran 6rneklerin|
verilmesi

Smif-ici Tartisma (5 dk.): Bir grafta Hamilton g¢evriminin|
varliginin arastirilmasi tizerine bir tartigma yapilmast

Temel sayma prensipleri konusunu
hatirlanmasi. "ancak ve ancak" ispa
yapisinin hatirlanmasi.  NP-Tamlik (NP-
Completeness)  kavramimm  okunmasi.
Kaynaklar: [2], 82. [2], 385-404. [1], 1048
106.

Euler turlari  bolimiiniin  okunmasi.
Hamilton ¢evrimleri boliimiiniin okunmasi.
Kaynaklar: Ders Kitabi, 259-266; 273-280.

Konu Anlatimi: Ozel graf tiirleri: tam graf (K.), iki parcali graf|
tam iki parcalt graf (Kim,n), diizenli graf; graf metrikleri: uzaklik, cap|
(diameter), kusak (girth)

Sinif-i¢i Uygulama (10 dk): Kiigiik mertebeden 6zel graflarin
cizilmesi.

Simif-ici Tartisma (5 dk.): Graf metriklerinin aralarindaki iliskinin|
tartigiimasi

Celiskiyle ispat yonteminin pekistirilmesi.
Kaynak: [2], 86-87.

iki parcali graflar boliimiiniin okunmasi.
Kaynak: Ders Kitabi, 27-29.

Konu Anlatimi: Graf izomorfizmasi; graflarin matris temsilleri:
komsuluk matrisi, kesisim, baglant1 matrisi ve 6zellikleri

Smif-i¢i Uygulama (10 dk): Verilen bazi graflarin baglanti
matrislerinin bulunmasi

Smmif-ici Tartisma (5 dk.): Verilen iki grafin izomorf olup|
olmadiginin tartisilmasi

Matrisler konusunun hatirlanmasi. Kaynak:
[2], 171-178.

Izomorfizma ve matrisler béliimlerini
okunmasi. Kaynak: Ders Kitabi, 10-13; 444
46.

IKonu Anlatimi: Agaglar (trees): tanimi1 ve esdeger tanimlari (bagly
ve cevrimsiz, n kdse n-1 kenar vb.); yapraklar (leaves); ormanlar
(forests)

Simif-ici Uygulama (10 dk.): Anlamay:1 kolaylastiran drneklerin|
verilmesi

Smif-i¢i Tartisma (5 dk.): Agaclarin uygulamadaki Oneminin|
tartigiimasi

Tiimevarim ve ispat konusunun|
hatirlanmasi. Kaynak: [2], 311-333.
Agaglarin 6zellikleri boliimiiniin okunmast.
Kaynak: Ders Kitabi, 67-73.

Konu Anlatimi: Geren agaglar (spanning trees); minimum geren
agac (mst) problemi

Sinif-i¢i Uygulama (10 dk.): Anlamay1 kolaylagtiran 6rneklerin|

verilmesi

Acgozli  (greedy) algoritmalar fikrinin
hatirlanmasi. Kaynak: [1], 414-419.
Kruskal algoritmast boliimiiniin okunmas,
Kaynak: Ders Kitabi, 84-85.
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Smmif-ici Tartisma (5 dk.): Minimum geren aga¢ probleminin|
irdelenmesi iizerine bir tartigma yapilmasi

Smav haftasina kadar islenen konulart

8 Ara Smav tiimiiniin tekrar edilmesi
Konu Anlatimi: Prim ve Kruskul algoritmasi ve Ornek]
uygulamalari; algoritmalarin karsilastirilmasi
1. Oncelik kuyruklart (priority queues) ve
Simif-ici Uygulama (40 dk.): Verilen agulikli bir grafta iki yigm (heap) veri yapilarinin hatirlanmasi.
9 algoritmay1 da kullanarak minimum germe agacinin bulunmasi. kaynak: [1], 151-169.
2. Prim algoritmasi boliimiiniin okunmasi.
Smmif-ici Tartisma (5 dk.): Prim ve Kruskal algoritmalarinin| Kaynak: Ders Kitabi, 86-87.
karsilastirilmasi iizerine bir tartisma yapilmast
IKonu Anlatimi: En kisa yol problemi; Dijkstra algoritmasi ve
uygulamalart.
Smif-ici Uygulama (40 dk.): Verilen agirlikli bir grafta Algoritma karmagiklig: (asimptotik notasyon)
. konusunun hatirlanmasi. Kaynak: [1], 43-61.
10 algoritmay1 kullanarak en kisa yolun bulunmasi. .. . M T
Dijkstra algoritmasi boliimiiniin okunmast.
Smif-ici Tartisma (5 dk.): Dijkstra algoritmasinin avantajlarinin| Kaynak: Ders Kitab1, 87-90.
tartigiimasi
Konu Anlatimi: Graf renklendirme: kose renklendirme; kromatik]
say1 (x(QG)); basit graflar i¢in kromatik say1ya dair {ist sinirlar
1.  Kuvvetli timevarim (strong induction)
Smif-ici Uygulama (15 dk.): Verilen graflarin kromatik sayisinin| konusunun hatirlanmasi. Kaynak: [2], 327
11 bulunmasi 333.
2. Kose renklendirme boliimiiniin okunmast.
Smif-i¢i Tartisma (5 dk.): Kromatik saymin smirlariyla ilgili Kaynak: Ders Kitabi, 187-194.
teoremlerin irdelenmesi hakkinda bir tartisma yapilmasi
Konu Anlatimi: Ogrenci sunumlari
Simif-ici Tartisma (15 dk.): Sunumda anlatilan konularin bir 1. Sinav haftasina kadar islenen konulart
12 tartisma ortami iginde irdelenmesi tiimiiniin tekrar edilmesi
2. Bazi 6zel konularin okunmasi. Kaynak:
Kisa Smav (30 dk.): Ders sonunda, derste islenen konular igeren Ders Kitab1, 319-452.
bir kisa sinavin yapilmast
Konu Anlatimi: Ogrenci sunumlari
13 Smif-ici Tartisjma (15 dk.): Sunumda anlatilan konularm bir L. B?ZI ozel konularin okunmast. Kaynak: Ders
.. . . Kitabi, 319-452.
tartisma ortami iginde irdelenmesi
Konu Anlatimi: Ogrenci sunumlari
14 Smmif-ici Tartisjma (15 dk.): Sunumda anlatilan konularm bir 1. Ban o.zel konularin - okunmast. Kaynak:
.. . . Ders Kitabi, 319-452.
tartigma ortami i¢inde irdelenmesi
Konu Anlatimi: Genel tekrar
S;ng]:llg:ir?y(%;!?r:lezi(:m dk): Islenen tim konular ile ilgili gesili 1. Islenen tiim kavramlarin hatirlanmasi ve
15 gozu onceki haftalardaki kisimlarin okumalarini
Smif-i¢i Tartisma (10 dk): Dersin genel kazanimlarinim| yaptlmast.
degerlendirilmesi ve tartigilmasi
16 Final Islenen konularin tiimiiniin tekrar edilmesi
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Etkinlikler Siiresi Toplam Isyiikii
(Saat)

Ders Saati 3 42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam is yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Introduction to Graph Theory

CODE

MAT4550

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Mehmet Emin KOROGLU

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students introduce to the fundamental concepts, structures, and
algorithms of graph theory. Upon successful completion of the course, students will be able
to model problems using the mathematical language of graphs, analyze key graph
parameters (such as connectivity, diameter, and circumference), understand the structures
and properties of trees, and solve fundamental algorithmic problems like the shortest path
and minimum spanning tree. Furthermore, a key objective is to build a theoretical
foundation for classical problems, including Eulerian and Hamiltonian cycles and graph
coloring.

COURSE CONTENT

Fundamental concepts of graph theory (vertex, edge, degree), types of graphs, subgraphs
and spanning subgraphs, connectivity, walks, paths, and cycles; graph metrics (diameter,
radius, circumference); bipartite, connected, and complete graphs and their
characterizations; graph isomorphism and matrix representations; trees and their properties,
spanning trees, Kruskal's and Prim's algorithms; the shortest path problem and Dijkstra's
algorithm; Eulerian tours and Hamiltonian cycles; graph coloring and the chromatic
number.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:
Douglas. B. Introduction to Graph Theory. 2nd ed, Pearson, 2001.
Required Readings:
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[1] Cormen, Thomas H., et al. Introduction to algorithms. MIT press, 2022.

[2] Rosen, Kenneth H. Discrete Mathematics and Its Applications. McGraw-Hill.
Recommended Readings:

Diestel, Reinhard. Graph theory. vol. 173, Springer Nature, 2025.

Gross, Jonathan L., Jay Yellen, and Mark Anderson. Graph theory and its applications.
Chapman and Hall/CRC, 2018.

Upon successful completion of the course, students will be able to

1. Define the fundamental concepts of graph theory (such as vertex, edge, degree,
path, and cycle) and use them to analyzing the basic structural properties of a
graph.

Identify the subgraphs, spanning subgraphs, and connected components of a
given graph.

Recognize bipartite graphs and proving whether a given graph is bipartite based
on its cycle structure.

Course Learning Outcomes . Analyze whether two graphs are isomorphic and represent graphs using their
adjacency and incidence matrices.

Prove the fundamental properties of trees and finding a minimum spanning tree
in a graph using Kruskal's or Prim's algorithms.

Compute the shortest path between two given vertices in a weighted graph using
Dijkstra's algorithm.

Apply the relevant theorems to determine whether a graph has an Eulerian tour
or a Hamiltonian cycle.

Explain the graph coloring problem and calculation the chromatic number for
simple graphs.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o  Detailed Assessment Criteria:
14 %5

-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes

‘ Laboratory H H

‘ Field Work H H

| Application H H ‘

| Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 1 %5
e Detailed Assessment Criteria:

- Ability to solve problems related to the theoretical topics covered in
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the course

Homework Assignments:

Content: Weekly assignments requiring critical analysis of
fundamental concepts covered in class and identification of examples
of these concepts within both intra-disciplinary and interdisciplinary
contexts

Format: Written reports and group presentations

Detailed Assessment Criteria:

- Ability to logically and accurately demonstrate the problem-solving
process

- Ability to find practical examples of the concepts

- Ability to carry out processes of applied thinking, interpretation, and

justification

%10

Presentations/Jury:

Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

Format: Indivudual or group presentations

Detailed Assessment Criteria:

- Ability to accurately explain the topics learned
- Proper use of presentation techniques

%10

| Project

‘ Seminar/Workshop

Midterms:

Content: Comprehensive questions covering all topics addressed up to
the exam week.

Format: Face-to-face written exam. (90-100 minutes).

Detailed Assessment Criteria:

- Demonstration of understanding of the fundamental concepts of the
course.

- Ability to solve problems related to theoretical topics.

- Demonstration of the ability to apply algorithms.

%30

Final:

Content: Comprehensive questions covering the entire content of the
course.

Format: Face-to-face written exam. (90-100 minutes).
Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course.

- Demonstration of the ability to apply modelling and algorithms.

%40

Percentage of In-Term Studies H

%60

Percentage of Final Examination H

%40

%100

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Sayfa: 9/15




WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

[Lecture: Introduction, fundamental definitions: vertex,
edge, adjacency, degree; types of graphs (simple,
directed, weighted); degree-sum formula (Handshaking
Lemma)

Quick Practice (S minutes): Providing motivation wit|
the Konigsberg bridge problem

In-Class Discussion (5 minutes): Discussion of the]
importance and application areas of graphs

Recollection and activation of prior knowledge on sets
and functions. Source: [2], 115-138.

Reading the section on fundamental graph definitions.
Source: Coursebook,1-13.

Lecture: Subgraphs, induced subgraphs, spanning
subgraphs; walk, path, cycle; connected graphs and
components

[Practice (10 minutes): Providing small, illustrative]
examples for each concept.

In-Class Discussion (5 minutes): Discussion on the
examination of basic concepts

Recollection and activation of prior knowledge on
fundamental proof techniques (direct, by contradiction).
Source: [2], 81-103.
Reading the section on paths and cycles. Source:
Coursebook, 20-25.

Lecture: Eulerian tours: The Konigsberg bridge
problem; necessary and sufficient conditions for the
existence of an Eulerian tour/path and its proof;
[Hamiltonian cycles: definition and problem difficulty;|
Sufficient conditions for the existence of a Hamiltonia
cycle (Dirac's and Ore's Theorems)

[Practice (10 minutes): Providing illustrative examples.|
In-Class Discussion (5 minutes): Discussion on the]

search for the existence of a Hamiltonian cycle in a
oraph

Recollection and activation of prior knowledge on basic
counting principles. "if and only if" proof structure. a
general overview of NP-Completeness. Sources: [2], 82.
[2], 385-404. [1], 1048-106.

Reading the section on Eulerian tours and Hamiltonian
cycles. Source: Coursebook, 259-266; 273-280.

Lecture: Special types of graphs: complete graph (K.),
bipartite graph, complete bipartite graph (Km,n), regula
graph; graph metrics: distance, diameter, girth

[Practice (10 minutes): Drawing special graphs of small|
order

In-Class Discussion (5 minutes): Discussion of the]
relation between graph metrics

Reinforcing the proof by contradiction method. Source:
[2], 86-87.

Reading the section on bipartite graphs. Source:
Coursebook, 27-29.

Lecture: Graph isomorphism. matrix representations of
eraphs: adjacency matrix, incidence matrix, and thei
[properties

Practice (10 minutes): Finding the incidence matrices
of given graphs

In-Class Discussion (5 minutes): Discussing whethe
two given graphs are isomorphic or not

Recollection and activation of prior knowledge on
matrices. Source: [2], 171-178.

Reading the sections on isomorphism and matrices.
Source: Coursebook, 10-23; 44-46.

Lecture: Trees: definition and equivalent definitions|
(connected and acyclic, n vertices and n-1 edges, etc.);|
leaves; forests

Practice (10 minutes): Providing illustrative examples.

In-Class Discussion (5 minutes): Discussing the]

practical importance of trees

Recollection and activation of prior knowledge on
mduction and proofs. Source: [2], 311-333.

Reading the section on properties of trees. Source:
Coursebook, 67-73.
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Lecture: Spanning trees; the minimum spanning tre
(MST) problem

[Practice (10 minutes): Providing illustrative examples,|

In-Class Discussion (5 minutes): Discussion on th
analysis of the minimum spanning tree problem

Recollection and activation of prior knowledge on the
concept of Greedy Algorithms. Source: [1], 414-419.
Reading the section on Kruskal's algorithm. Source:
Coursebook, 84-85.

Midterm

Review of all topics covered up to the exam week.

Lecture: Prim's and Kruskal's algorithms and thei
applications; comparison of the algorithms.

Practice (40 minutes): Finding the minimum spanning
tree of a given weighted graph using both algorithms.

In-Class Discussion (5 minutes): Discussion on th
comparison of Prim and Kruskal algorithms

Recollection and activation of prior knowledge on
priority queues and heap data structures. Source: [1],
151-169.

Reading the section on Prim's algorithm. Source:
Coursebook, 86-87.

10

Lecture: The shortest path problem; Dijkstra's|
algorithm and its applications

Practice (40 minutes): Finding the shortest path in
given weighted graph using the algorithm.

In-Class Discussion (5 minutes): Discussion of th
advantages of Dijkstra's algorithm

Recollection and activation of prior knowledge on
algorithmic complexity (asymptotic notation). Source:
[1], 43-61.

Reading the section on Dijkstra's algorithm. Source:
Coursebook, 87-90.

11

[Lecture: Graph coloring: vertex coloring; the chromatic]
number ((G)); upper bounds for the chromatic numbe
of simple graphs

Practice (15 minutes): Finding the chromatic numbe
of given graphs

In-Class Discussion (5 minutes): Discussion on th
study of theorems concerning the bounds of chromatic
numbers

Recollection and activation of prior knowledge on strong
mduction. Source: [2], 327-333.

Reading the section on vertex coloring. Source:
Coursebook, 187-194.

12

[Lecture: Student presentations

In-class Discussion (15 min): Analyzing the topics|
presented through an in-class discussion

Quiz (30 minutes): A quiz covering the topics discusse
in class will be held at the end of the lecture

Recollection and activation of prior knowledge on all
topics covered up to the exam week.

Reading on special topics. Source: Coursebook, 319-
452.

13

Lecture: Student presentations

In-class Discussion (15 minutes): Analyzing the topics|
presented through an in-class discussion

Reading on special topics. Source: Coursebook, 319-
452.

14

Lecture: Student presentations

In-class Discussion (15 minutes): Analyzing the topics|
presented through an in-class discussion

Reading on special topics. Source: Coursebook, 319-
452.

15

Lecture: General review

Practice (30 minutes): Solving various examples
related to all topics covered

In-Class Discussion (10 minutes): Evaluation an
discussion of the general learning outcomes of the]
course

Recollection and activation of prior knowledge on all
concepts covered and completion of readings from
previous weeks.
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16 Final |I Review of all topics covered in the course.

ECTS WORKLOAD TABLE

Activities Duration Total Workload
(Hour)

Course Hours 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration)

Final (Examination Duration + Examination Prep. Duration)

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg;-l Geometri, analiz,

lineer cebir, soyut matematik,
cebir ve diferansiyel
denklemler gibi matematigin
temel alanlarindaki tanimlari
ve teoremleri ifade edebilecek,

bunlar arasinda iliski
kurabilecek ve teoremlerin
uygulamalarini

[98)
[98)
1w
|93)
|93)
|93)
|93)
|93)

aciklayabileceklerdir. / State
the definitions and theorems in
fundamental areas of
mathematics such as
geometry, analysis, linear
algebra, abstract mathematics,
and differential equations,
establish connections between
them and explain their

applications.

PS:-Z Matematik alanindaki
teorik ve uygulamal
bilgilerini ve matematiksel
diisiinme becerilerini
kullanarak standart ve
karmagik matematiksel

problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢6zebilecek ve
matematiksel bir Onermenin
gecerliligini  farkli  ispat
yontemleri ile
ispatlayabileceklerdir. /
Identify standard and complex
mathematical problems, solve
these problems with analytical
and/or numerical methods and
prove the validity of a
mathematical proposition
through various proof
techniques using their
theoretical and applied
knowledge of mathematics
and mathematical thinking

1
1
1
)}
)}
I
I
I

skills.

PS:-3 Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diisiinme becerilerini

kullanarak gercek hayattaki
problemlerin  matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gecerli ¢oziimler
iretebileceklerdir. / Develop
mathematical models for real-
life problems and generate
valid solutions based on these
models using their theoretical

I~
I~
I~
I~
I~
I
I
[°N
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and applied knowledge of
mathematics and
mathematical thinking skills.

Pg:-4 Disiplinleraras1 bir

yaklagimla, farkli alanlarda
edinmis olduklar1  bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge
acquired  from  different
disciplines through an
interdisciplinary approach.

I~
I~
I~
I~
I~
[N
[N
&

P Q-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diigsiinme
becerilerini, teorik matematik,
yazilim, finans ve yonetim
matematigi, biyomatematik,
veri bilimi ve finansal istatistik
yontemleri gibi disiplin-igi ve

disiplinlerarasi uzmanlik
alanlarinda
gelistirebileceklerdir. / 5 5 5 5 5 5 5 5

Advance  their  acquired
knowledge in mathematics and
mathematical thinking skills in
both disciplinary and
interdisciplinary  areas  of
specialisation such as pure
mathematics, software,
financial and managerial
mathematics, biomathematics,
data science, and financial
statistical methods.

PS;-6 Matematik alaninda

yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gerceklestirmek icin
kullanabileceklerdir. / Use at - - - - - - - -
least one  programming
language and computer and
artificial intelligence
technologies widely employed
in mathematics for problem-
solving, data analysis, and
simulations.

PC-7 Matematik ve ilgili

alanlardaki bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve - - - - - - - -
bu hedeflere ulagsmak icin
hayat boyu 6grenme
stratejilerini

kullanabileceklerdir. / Follow
scientific and technological
developments in mathematics
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and related fields, assess
career opportunities, identify
personal and professional
development goals, and adopt
lifelong learning strategies to
achieve these goals.

PC-8 Bilimsel
aragtirmalarin1  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlari ile
evrensel degerler
dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket
edebileceklerdir. / Act with a
sense of social responsibility
and justice and in accordance
with  professional  ethical
principles, quality standards,
and universal values by taking
into account potential legal
and societal consequences of
their scientific research and
professional activities.

I~
I~
I~
I~
I~
[°N
[°N
[°N

PS ‘-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
calisabileceklerdir. /  Work
effectively both independently
and as part of a team.

1
1
1
1
1
I
I
I

PS;-IO Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatiir taramasi
yapabilecek ve akademik

aragtirma tasarlayip
yiiriitebileceklerdir. /  Access § § § § § § § §
reliable sources of

information, conduct literature
reviews, and design and carry
out academic research in the
field of mathematics.

PS ;-1 1 Matematiksel

konulari, teorileri, ispatlari,
aragtirmalart  ve  problem
¢Ozlimlerini, matematik
terminolojisi kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sozlii ve yazih
olarak etkili bigimde
aktarabileceklerdir. /
Effectively communicate
mathematical topics, theories,
proofs, research, and problem
solutions to all relevant
stakeholders using appropriate
mathematical ~ terminology,
both orally and in writing, in
Turkish and in English.

I~
I~
I~
I~
I~
I
I
[°N
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