FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM / ANABILIM
DALI ADI

Matematik

DERSIN ADI

Yoneylem Arastirmasi

DERSIN KODU

MAT3240

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

Fatma TIRYAKI

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, dgrencilerin karmagik sistemlerde karsilagilan karar verme ve
optimizasyon problemlerini bilimsel yontemlerle modelleme, ¢6zme ve yorumlama
konusunda temel bilgi ve beceriler kazanmalarina yardimci olmaktir.

DERSIN iCERIiGi

Yoneylem arastirmasmin tanitilmast ve tarihsel gelisimi; karar teorisi ve karar
modelleri; tamsayili lineer programlama: dal-sinir algoritmasi ve Gomory kesen
diizlem algoritmasi; sebeke analizi: maksimum akis problemi, en kisa yol problemi
ve PERT-CPM ile proje programlama; envanter (stok kontrol) modelleri; kuyruk
(bekleme hattr) modelleri; dinamik programlama; Markov zinciri; geometrik
programlama.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabi:

Camm, Jeffrey D., Cochran, James J., Fry, Michael J., Ohlmann, Jeffrey W.,
Anderson, David R., Sweeney, Dennis J., ve Williams, Thomas A. An Introduction to
Management Science: Quantitative Approaches to Decision Making. 16. baski,
Cengage Learning, 2022.

Zorunlu Kaynaklar:

[1] Mendenhall, William, Beaver, Robert J. and Beaver, Barbara M. Introduction to
Probability and Statistics. 15. baski (Metric Version), Cengage Learning, 2020.

[2] Sharma, J. K. Operations Research Theory and Application. 6. baski, Laxmi
Publications, 2016.
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[3] Stewart, James. Single Variable Calculus: Early Transcendentals. 8. baski.

Cengage Learning, 2015.

Onerilen Kaynaklar:

Ahlatgioglu, Mehmet, Tiryaki, Fatma. Kantitatif Karar Verme Teknikleri. YTU
Yayinlari, 1998.

Hillier, Frederick S., Lieberman, Gerald J. Introduction to Operations Research. 12.
baski, McGraw-Hill, 2024.

Taha, Hamdy A. Operations Research: An Introduction. 10. baski, Pearson Education
Limited, 2017.

Timor, Mehpare. Yoneylem arastirmasi. 2. baski, Tirkmen Kitabevi, 2020.

Winston, Wayne L. Operations Research: Applications and Algorithms. 4. baski,
Cengage Learning, 2022.

Bu dersi basartyla tamamlayan 6grenciler,

1. Optimizasyon problemlerini ¢ozebilmek i¢in uygun algoritmalari
uygulayabileceklerdir.

Ag yapilarinda akis, yol ve yayilma problemlerini modelleyerek en iyi
¢Oziimleri bulabileceklerdir.

Ders Ogrenim Ciktilar: . Belirsizlik igeren durumlarda olasiliksal yaklasimlari kullanarak optimal
stratejiler gelistirebileceklerdir.

Zaman bagimli karar problemlerinde agamali optimizasyon tekniklerini
uygulayabileceklerdir.

Matematiksel modelleme sonuglarint yorumlayarak gercek yasam
problemlerine uygulanabilir ¢ozliimler 6nerebileceklerdir.

DEGERLENDIRME SiSTEMIi

‘ Etkinlikler Say1 Katki Pay1

| Devam/Katilim H H

| Laboratuvar H H

| Uygulama H H

‘ Arazi Cahsmasi H H

‘ Derse Ozgii Staj H H

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularmn tiimiinii kapsayan kapsaml
sorularin sorulmasi

e  Format: Yiiz yiize kisa sinav (20-30 dakika)

4 %30
e Detayh Degerlendirme Kriterleri: %

- Verilen yontemin dogru uygulanmasi ve algoritma adimlarinin takip edilmesi
- Matematiksel ifadelerin kurulmasi ve hesaplama iglemlerinin dogrulugu

- Optimal ¢6ziimiin bulunmas1 ve ¢6ziim siirecinin tamamlanmasi

- Sonuglarin yorumlanmast ve pratik acidan degerlendirilmesi

|Oaer | |

‘ Sunum/Jiiri H H

| Proje | |

| Seminer/Workshop
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Ara Smavlar:
e igerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan kapsamli
sorular
e  Format: Yiiz yiize yazili smav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
- Problem tipinin belirlenmesi ve uygun modelleme yaklagiminin segilmesi %30
- Algoritma adimlarinin sistematik olarak uygulanmasi ve hesaplamalarin
dogrulugu
- Sebeke problemlerinde graf yapisinin kurulmasi ve optimum c¢oziimiin
bulunmast
- Tamsayili programlama tekniklerinin uygulanmasi ve sonuglarin
gecerliliginin kontrol edilmesi
Final:
e lcerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz ylize yazili smav (100 dakika)
e  Detayh Degerlendirme Kriterleri:
- Farkli problem tiirlerinin tanimlanmas: ve uygun yontemlerin secilerek
uygulanmast %40
- Deterministik ve stokastik modellerin kurulmasi ve ¢6ziim tekniklerinin
dogru kullanilmas1
- Dinamik ve ¢ok agamali problemlerde optimum stratejilerin gelistirilmesi
- Kuyruk ve envanter sistemlerinde performans dl¢iitlerinin hesaplanmast
- Sonuglarin analiz edilmesi ve karar verme siireclerine uygulanabilirliginin
degerlendirilmesi
‘ Dénem ici Calismalarin Basar1 Notuna Katkis H %60 |
‘ Final Sinavinin Basar1 Notuna Katkisi H %40 |
| TOPLAM %100 |
HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
Konu Anlatimi: Yo6neylem aragtirmasinin tanitilmasi ve tarihsel gelisimi
Smif-ici Uygulama (20 dk.): Yoneylem arastirmasinin temel yaklasiminin
basit bir karar verme problemi {izerinden gosterilmesi ve sistematik Karar verme siireglerinde kantitatif]
1 problem ¢6zme adimlarinin uygulanmast yaklagimlar ~ konularmi  igeren|
boélimlerin okunmasi. Kaynak: Ders
Smif-i¢gi Tartisma (15 dk.): Yoneylem aragtirmasinin giiniimiiz ig| Kitabi, 3-17.
diinyasindaki rolii ve matematiksel yaklasimlarin karar verme siireclerine
katkisinin tartigilmast
Konu Anlatimi: Karar teorisi ve karar modelleri Olasilik teorisinin temell
Sinif-i¢i Uygulama (25 dk.): Belirsizlik altinda karar verme kriterlerinin| kavramlarina  iliskin on b.ll.gllerl.n
. . hatirlanmast  ve etkinlestirilmesi.
karsilastirilmast ve farkli karar modellerinin ayni problem {izerinde Kaynak: [1], 127-155
2 uygulanarak sonuglarinin analiz edilmesi Karar teorisi ve karar modelleri,
Smmif-ici Tartisma (20 dk.): Deterministik ve stokastik karar ortamlarinin belirsizlik alt.mda karat | verme
e . . . konularini igeren boliimlerin]
0zelliklerinin karsilastirilmasi ve ger¢ek yasamda hangi durumlarda hangi . .
aklasimlarin tercih edildiginin tartisilmast okunmast. Kaynaklar: Ders Kitabt,
v 563-576. [2], 340-345.
IKonu Anlatimi: Tamsayili lineer programlama: dal-sinir algoritmasi . ..
Lineer programlama temellerinin ve|
Simif-ici Uygulama (30 dk): Dal-sinir algoritmasinin adimlarmin takip Simp lel.<s yontemi konularina iliski
3 . S . - . on Dbilgilerin hatirlanmast  ve
edilerek tamsay1 kisitli problemin sistematik olarak ¢oziilmesi ve dal . 2. .
< etkinlestirilmesi. Kaynak: [2], 101+
agacinin olusturulmasi 138
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Smmif-ici Tartisma (15 dk.): Siirekli ve tamsayili ¢oziimler arasindaki
farklarin  degerlendirilmesi ve dal-smir yonteminin  hesaplama
karmagikliginin tartigilmast

Lineer programlamada tamsay1
kisitlarinin kullanilmasi ve dal-sint
algoritmast  konularmi  igere

bolimlerin okunmasi. Kaynaklar:
Ders Kitabi, 299-304. [2], 221-227.

IKonu Anlatimi: Tamsayili lineer programlama: Gomory kesen diizlem
algoritmasi

Smif-i¢i Uygulama (25 dk): Gomory kesen diizlem algoritmasinin|
uygulanmasi ve kesme kisitlarmin sistematik olarak eklenerek tamsayi

Simpleks tablolarmin okunmasi vej
dual  ¢Oziimin  yorumlanmasi
konularina iligkin 6n bilgilerin|
hatirlanmas1  ve etkinlestirilmesi.

4 poziimiine ulagtlmast Kaynak: [2], 145-168; 855-867.
Simif-ici Tartisma (10 dk.): Dal-sinir ve kesen diizlem ydntemlerinin Gomory keserll diizlem allg(irltma.s '
ey . . 1 . . konusunu iceren boliimlerin]
etkinliginin kargilagtirilmasi ve hangi problem tiirlerinde hangisinin tercih ’
e okunmasi. Kaynak: [2], 203-220.
edildiginin tartigilmasi
o . . Ag  yapilarinin  matematiksell
Konu Anlatimi: Sebeke analizi: maksimum akis problemi o LT
gosterimi, akis  kavrami  vej
Smif-ici Uygulama (30 dk.): Maksimum akis algoritmasinin adim adim maksmlum akls probleml konulariny
uygulanmasi ve artirilabilir yollarin belirlenerek optimal akis degerinin| iceren - bolimlerin  okunmast.
yeu Kaynak: Ders Kitabi, 240-257.
bulunmas1 N
Kisa Smav 1: (yoneylem
5 Smif-ici Tartisma (15 dk.): Maksimum akis problemlerinin gergek ara.stmr.l'asmm tamtllm.a§1 ve tarihsel
. < . . . gelisimi; karar teorisi ve Kkaral
lyasamdaki uygulamalarinin degerlendirilmesi ve kapasite kisitlarmin| .. .
. s modelleri; tamsay1l linee
sistem performansina etkisinin tartisiimasi . .
programlama: dal-sinir algoritmasi
Kisa Siav 1 (20 dk.): Dersten dnceki haftalarda islenmis konulara yonelik ve Gomory  kesen . diizlem
kisa sinavin yapilmast algoritmas1)  Kaynaklar:  Ders
Kitabi, 3-17; 299-304; 563-576. [2],
203-220.
IKonu Anlatimi: Sebeke analizi: en kisa yol problemi
Sinif-i¢i Uygulama (25 dk.): En kisa yol algoritmalarinin uygulanmasi ve|
farkl1 baglangic-hedef noktalar1 igin optimal rotalarin belirlenmesi En kisa yol problemi konularini
6 igeren boéliimlerin okunmasi.
Sinif-i¢i Tartisma (20 dk.): Dijkstra ve Floyd-Warshall algoritmalarinin| Kaynak: Ders Kitabi, 258-261.
karsilastirilmast ve hangi durumlarda hangisinin daha uygun oldugunun|
tartisiimasi
Konu Anlatimi: Sebeke analizi: PERT-CPM ile proje programlama
Smif-ici Uygulama (25 dk.): PERT ve CPM yontemlerinin temel Proje ¢izelgelemede kritik yolun|
prensiplerinin karsilastirilmas: ve basit bir proje drnegi lizerinden sebeke belirlenmesi ve PERT-CPM|
diyagraminin ¢izilmesi yontemleri  konularin1  igere
boliimlerin okunmasi. Kaynak: Ders
7 Siif-i¢i Tartisma (15 dk.): Deterministik (CPM) ve stokastik (PERT) Kitabi, 391-398.
lyaklasimlarin hangi proje tiirlerinde tercih edildigi ve zaman| Kisa Sinav 2: (PERT-CPM ile proje]
tahminlerindeki belirsizligin proje yonetimine etkisi iizerine degerlendirme programlamaya kadar tiim konular),
lyapilmast Kaynaklar: Ders Kitabi, 3-17; 240
261; 299-304; 563-576; [2], 203
Kisa Sinav 2 (30 dk.): Dersten dnceki haftalarda islenmis konulara yonelik] 220.
kisa sinavin yapilmasi
3 Ara Smav 1 Sinav hafta%mfl kadar 1slepen kgnularln
tiimiiniin tekrar edilmesi
Ayrik rastgele degiskenlerin olasili
Konu Anlatimi: Sebeke analizi: PERT-CPM ile proje programlama dagilimlart konularma iliskin &
bilgilerin hatirlanmasi Vel
Simif-ici Uygulama (30 dk.): Kritik yol belirleme algoritmasinin etkinlestirilmesi. Kaynak: [1], 168-
uygulanmasi ve float hesaplamalarinin yapilmasi, proje siiresinin optimize 174.
9 edilmesi yontemlerinin incelenmesi PERT-CPM ile proje|
programlamada proje bitis
Smif-i¢i Tartisma (20 dk.): Kritik yol analizinin proje kaynak tahsisinde siiresindeki degisimler ve zaman-
masil kullanildigt ve proje gecikme risklerinin yoOnetilmesinde bul maliyet  Odiinlesimi  konularini
lyontemlerin pratik faydalar iizerine tartigilmast iceren  bolimlerin  okunmast.
Kaynak: Ders Kitabi, 399-411.
Konu Anlatimi: Envanter (stok kontrol) modelleri Tur.ev' uygulamalarind
10 optimizasyon problemleri

konularma iligkin 6n bilgilerin|

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

Sayfa: 4/14



Simif-ici Uygulama (25 dk.): Temel envanter modellerinin uygulanmasi ve
optimal siparis miktarinin hesaplanarak toplam maliyetin minimize
edilmesi

Smif-ici Tartisma (15 dk.): Siparis maliyetleri ve depolama maliyetleri
arasindaki dengenin degerlendirilmesi ve bu dengenin isletme kararlarina
etkisinin tartigilmasi

hatirlanmas1  ve etkinlestirilmesi.
Kaynak: [3], 330-336.

Temel ekonomik siparis modeli ve|
gecikmeli iiretim modeli konularini
iceren  bolimlerin  okunmast.
Kaynak: Ders Kitabi, 428-436.

11

Konu Anlatimi: Envanter (stok kontrol) modelleri

Sinif-i¢i Uygulama (30 dk.): Temel envanter modellerinin uygulanmasi ve|
optimal siparis miktarinin hesaplanarak toplam maliyetin minimize
edilmesi

Simif-ici Tartisma (20 dk.): Deterministik ve stokastik talep durumlarinin
envanter yonetimine etkisinin degerlendirilmesi ve giivenlik stoku
kavraminin 6neminin tartigilmasi

Kisa Sinav 3 (30 dk.): Dersten dnceki haftalarda islenmis konulara yonelik|
kisa sinavin yapilmasi

Normal dagilim konularina iligkin
6n bilgilerin hatirlanmasi ve
etkinlestirilmesi. Kaynak: [1], 212-
232.

Indirimli ve iiretimli siparis modeli
konularini igeren  boliimlerin|
okunmasi. Kaynak: Ders Kitabi,
437-444.

Kisa Sinav 3: (envante
modellerine kadar tiim konular),
Kaynaklar: Ders Kitabi, 3-17; 2404
261; 299-304; 391-411; 563-576;
[2], 203-220.

12

Konu Anlatimi: Kuyruk (bekleme hatt) modelleri

Smif-ici Uygulama (30 dk.): Temel kuyruk modellerinin uygulanmasi ve
sistem performans Olgiitlerinin hesaplanarak bekleme siireleri ve kuyruk
uzunluklarnin belirlenmesi

Sinif-i¢i Tartisma (20 dk.): Hizmet kapasitesi ve miisteri memnuniyeti
arasindaki dengenin degerlendirilmesi ve farkli kuyruk disiplinlerinin|
sistem performansina etkisinin tartigilmasi

Poisson dagilim1 konusuna iligki
on bilgilerin  hatirlanmas1  ve
etkinlestirilmesi. Kaynak: [1], 189-
194.

Kuyruk modelleri konularini igeren|
boéliimlerin okunmasi. Kaynak: Ders
Kitabi, 475-487.

13

IKonu Anlatimi: Dinamik programlama

Siif-i¢gi Uygulama (35 dk.): Dinamik programlama yaklagiminin|
uygulanmast ve ¢ok asamali karar problemlerinde optimal politikanin
geriye dogru ¢6ziim ile belirlenmesi

Sinif-i¢i Tartisma (15 dk.): Dinamik programlamanin diger optimizasyon|
lyontemlerine gore avantajlarinin degerlendirilmesi ve hangi problem
tiirlerinde etkili oldugunun tartisilmast

Bayes teoremine iligkin 6n bilgilerin|
hatirlanmas1 ve etkinlestirilmesi.
Kaynak: [1], 158-161.

Lineer programlama probleminin|
tanimlanmast ve model kurma
konularma iliskin o6n bilgilerin|
hatirlanmas1 ve etkinlestirilmesi.
Kaynak: [2], 26-55.

Dinamik programlama konusun
iceren  bolimlerin  okunmasi.
Kaynak: [2], 746-774.

14

IKonu Anlatimi: Markov zinciri

Sinif-i¢i Uygulama (25 dk.): Markov zinciri modellerinin uygulanmasi ve
gecis matrislerinden yararlanarak uzun donem duragan olasiliklarinm|
lhesaplanmast

Smif-i¢i Tartisma (20 dk.): Markov 0Ozelliginin gergek yasam
sistemlerindeki gecerliliginin degerlendirilmesi ve farkli durum sayilarinin
imodel karmasikligina etkisinin tartisilmast

Kisa Sinav 4 (30 dk.): Dersten dnceki haftalarda islenmis konulara yonelik|
kisa sinavin yapilmasi

Kosullu olasilik konusuna iliskin 6n|
bilgilerin hatirlanmasi Vel
etkinlestirilmesi. Kaynak: [1], 144-
154.

Markov  zinciri konusuna  aif]
boélimlerin okunmasi. Kaynak: Ders
Kitabi, 723-735.

Kisa Smav 4 i¢in 6n hazirlik:
(Dinamik programlama konusuna
kadar tiim konular) Kaynaklar: Ders|
Kitab1, 3-17; 240-261; 299-304;
391-444; 475-487; 563-576; [2],
203-220.

15

Konu Anlatimi: Geometrik programlama

Smif-ici Uygulama (20 dk.): Geometrik programlama modellerinin
uygulanmasi ve 0zel yapidaki fonksiyonlarin logaritmik doniisiimlerle
lineer forma getirilmesi

Smif-ici Tartisma (15 dk.): Geometrik programlamanin miihendislik
tasarim problemlerindeki uygulamalarinin degerlendirilmesi ve konveks
olmayan problemlere yaklasim yontemlerinin tartisilmast

Logaritma ve iistel fonksiyonlarn|
ozelliklerine iligkin 6n bilgilerin
hatirlanmas1 ve etkinlestirilmesi.
Kaynak: [3], 45-68.

Konveks optimizasyon kavramlari
ve Karush-Kuhn-Tucker kosullarina
ait béliimlerin okunmas.
Kaynaklar: [2], 813-815; 838-843.

16

IFinal

Islenen konularin tiimiiniin tekrar edilmesi
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AKTS iSYUKU TABLOSU

Etkinlikler Siiresi (Saat) Toplam is yiikii

Ders Saati 42

Laboratuvar

Uygulama

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar / Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav Hazirhik Siiresi) 20

Final (Sinav Siiresi + Sinav Hazirhik Siiresi) 25

Toplam Is yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Operational Research

CODE

MAT3240

LOCAL CREDIT

3

5

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

Fatma TiRYAKI

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students gain basic knowledge and skills in modeling,
solving, and interpreting decision-making and optimization problems in complex
systems using scientific methods.

COURSE CONTENT

Definition and historical progress of operations research; decision theory and decision
models; integer linear programming: branch and bound algorithm, Gomory cutting
plane algorithm, the maximum flow problem, the shortest path problem, and project
scheduling with PERT-CPM; inventory control modelling; queueing (waiting line)
models; dynamic programming; Markov chains; geometric programming.

RECOMMENDED OR REQUIRED
READINGS

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

Coursebook:
Camm, Jeffrey D., Cochran, James J., Fry, Michael J., Ohlmann, Jeffrey W.,
Anderson, David R., Sweeney, Dennis J., and Williams, Thomas A. An Introduction

to Management Science: Quantitative Approaches to Decision Making. 16th ed.,

Cengage Learning, 2022.

Required Readings:

[1] Mendenhall, William, Beaver, Robert J. and Beaver, Barbara M. Introduction to
Probability and Statistics. 15th ed., (Metric Version), Cengage Learning, 2020.

[2] Sharma, J. K. Operations Research Theory and Application. 6th ed., Laxmi
Publications, 2016.

[3] Stewart, James. Single Variable Calculus: Early Transcendentals. 8th ed.,
Cengage Learning, 2015.
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Recommended Readings:

Ahlatcioglu, Mehmet, Tiryaki, Fatma. Kantitatif Karar Verme Teknikleri. YTU

Publishing, 1998.

Hillier, Frederick S., Lieberman, Gerald J. Introduction to Operations Research. 12th,
ed., McGraw-Hill, 2024.

Taha, Hamdy A. Operations Research: An Introduction. 10th ed., Pearson Education
Limited, 2017.

Timor, Mehpare. Yoneylem arastirmasi. 2. Baski, Tiirkmen Kitabevi, 2020.
Winston, Wayne L. Operations Research: Applications and Algorithms. 4th ed.,
Cengage Learning, 2022.

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

Solve optimization problems by applying appropriate algorithms.

Find the best solutions by modeling flow, path, and spanning problems in
network structures.

Develop optimal strategies using probabilistic approaches in situations
involving uncertainty.

Course Learning Outcomes
Apply stepwise optimization techniques in time-dependent decision
problems.

Interpret mathematical modeling results and propose applicable solutions to
real-life problems.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation H H

| Laboratory H H

‘ Application H H

‘ Field Work H H

‘ Special Course Internship (Work Placement) H H

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

e  Format: Face-to-face quiz (20-30 minutes)

e  Detailed Assessment Criteria: 4 %30
(1]

- Correct application of the given method and following the algorithm steps

- Construction of mathematical expressions and accuracy of calculation
operations

- Finding the optimal solution and completing the solution process

- Interpretation of results and practical evaluation

‘ Homework Assignments H H

‘ Presentations/Jury H H

‘ Project H H

| Seminar/Workshop H H

Midterms:
e  Content: Comprehensive questions covering all topics up to exam week
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e  Format: Face-to-face written exam (90 minutes)
e  Detailed Assessment Criteria:
- Determination of the problem type and selection of the appropriate modeling
approach %30
- Systematic application of algorithm steps and accuracy of calculations
- Establishment of graph structure in network problems and finding the optimal
solution
- Application of integer programming techniques and verification of the
validity of results
Final:
e  Content: Comprehensive questions covering all topics
e  Format: Face-to-face written exam (100 minutes)
e  Detailed Assessment Criteria:
- Identification of different problem types and selection and application of
appropriate methods %40
- Establishment of deterministic and stochastic models and correct use of
solution techniques
- Development of optimal strategies in dynamic and multi-stage problems
- Calculation of performance metrics in queueing and inventory systems
- Analysis of results and evaluation of their applicability to decision-making
processes
Percentage of In-Term Studies H %60
Percentage of Final Examination H %40

TOTAL

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

ILecture: Definition and historical progress of operations research

In-Class Practice (20 minutes): Demonstration of the basic approach of]
operations research through a simple decision-making problem and|
application of systematic problem-solving steps

IIn-Class Discussion (15 minutes): Discussion of the role of operations
research in today's business world and the contribution of mathematical
approaches to decision-making processes

Reading the sections on quantitative]
approaches to decision making.
Source: Coursebook, 3-17.

ILecture: Decision theory and decision models

In-Class Practice (25 minutes): Comparison of decision-making criteriaj
under uncertainty and analysis of the results obtained by applying different
decision models to the same problem

In-Class Discussion (20 minutes): Comparison of the characteristics of]
deterministic and stochastic decision environments and discussion of which|
approaches are preferred in real-life situations

Recollection and activation of prio
knowledge on the basic concepts of]
probability theory. Source: [1], 127+
155.
Reading the sections on decision|
theory and decision models,
decision making under uncertainty.
Sources: Coursebook, 563-576; [2],
340-345.

ILecture: Integer linear programming: branch and bound algorithm

In-Class Practice (30 minutes): Systematic solution of an integer-
constrained problem by following the steps of the branch-and-bound
algorithm and constructing the branch tree

In-Class Discussion (15 minutes): Evaluation of the differences between|
continuous and integer solutions and discussion of the computational
complexity of the branch-and-bound method

Recollection and activation of prio
knowledge on the concepts of the
basics of linear programming and
the simplex method. Source: [2],
101-138.
Reading the sections on the use off
integer constraints in  lineal
programming and the branch-and-
bound algorithm. Sources:
Coursebook, 299-304; [2], 221-227.

%100 |.
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Lecture: Integer linear programming: Gomory cutting plane algorithm

In-Class Practice (25 minutes): Application of the Gomory cutting plane
algorithm and systematic addition of cutting constraints to reach an integer
solution

IIn-Class Discussion (10 minutes): Comparison of the effectiveness of
branch-and-bound and cutting plane methods and discussion of which is
preferred for which types of problems

Recollection and activation of prio
knowledge on the concepts o
reading simplex tables an
interpretation of dual solutions.
Source: [2], 145-168; 855-867.
Reading the sections on the Gomo
cutting plane algorithm. Source: [2],
203-220.

ILecture: Network analysis: the maximum flow problem

lIn-Class Practice (30 minutes): Step-by-step application of the maximum|
flow algorithm and determination of augmentable paths to find the optimal
flow value

In-Class Discussion (15 minutes): Evaluation of real-life applications of
maximum flow problems and discussion of the effect of capacity
constraints on system performance

Quiz 1 (20 minutes): A quiz on topics covered in previous weeks at the|
end of the lesson

Reading the sections 0
mathematical representation o
network structures, the concept o
flow, and the maximum flo
problem. Source: Coursebook, 240-
257.
Quiz 1: (introduction and historical
development of operations research;
decision theory and decisio
models; integer linea
programming:  branch-and-boun
algorithm and Gomory cutting plane
algorithm) Sources: Coursebook, 3-
17;299-304; 563-576; [2], 203-220.

ILecture: Network analysis: the shortest path problem

IIn-Class Practice (25 minutes): Application of shortest path algorithms
and determination of optimal routes for different start-end points

In-Class Discussion (20 minutes): Comparison of Dijkstra and Floyd-
\Warshall algorithms and discussion of which is more appropriate in which
situations

Reading the sections on the shortes
path problem. Source: Coursebook,|
258-261.

ILecture: Network analysis: project scheduling with PERT-CPM

In-Class Practice (25 minutes): Comparison of the basic principles of]
IPERT and CPM methods and graphing the network diagram on a simple|
project example

IIn-Class Discussion (15 minutes): Evaluation of the types of projects for
which deterministic (CPM) and stochastic (PERT) approaches are
preferred, and the impact of uncertainty in time estimates on project
Imanagement

Quiz 2 (30 minutes): A quiz on topics covered in previous weeks at the]
end of the lesson

Reading the sections on determinin
the critical path in project]
scheduling and
methods. Source: Coursebook, 391-
398.
Quiz 2: (all topics up to project
scheduling with PERT-CPM)
Sources: Coursebook, 3-17; 240-
261; 299-304; 563-576; [2], 203
220.

Midterm 1

Review of all topics covered up to the exam

week

ILecture: Network analysis: project scheduling with PERT-CPM

In-Class Practice (35 minutes): Implementation of the critical path|
determination algorithm and float calculations, examination of methods to
optimize project duration

In-Class Discussion (20 minutes): Discussion on how critical path
analysis is used in project resource allocation and the practical benefits of
these methods in managing the risks of project delays

Recollection and activation of prio
knowledge on the concepts o
probability distributions of discrete
random variables. Source: [1], 168-
174.

Reading the sections on variations in|
project completion time and time-
cost trade-offs in project scheduling
with PERT-CPM. Source:
Coursebook, 399-411.

10

Lecture: Inventory control modelling

In-Class Practice (25 minutes): Application of basic inventory models and
calculation of optimal order quantities to minimize total costs

IIn-Class Discussion (15 minutes): Evaluation of the balance between
order costs and storage costs and discussion of the impact of this balance]
on business decisions

Recollection and activation of prio
knowledge on the concepts o
optimization problems in derivative]
applications. Source: [3], 330-336.

Reading the sections on the basic
economic order model and the
delayed production model. Source:
Coursebook, 428-436.
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11

ILecture: Inventory control modelling

IIn-Class Practice (30 minutes): Application of basic inventory models and
calculation of optimal order quantities to minimize total costs

In-Class Discussion (20 minutes): Evaluation of the impact of
deterministic and stochastic demand conditions on inventory management
and discussion of the importance of the safety stock concept

Quiz 3 (30 minutes): A quiz on topics covered in previous weeks at the|
end of the lesson

Recollection and activation of prio
knowledge on the concepts of]
normal distribution. Source: [1],
212-232.

Reading the sections on the
discounted and production orde
model. Source: Coursebook, 437-
444.

Quiz 3: (all topics up to inventory
models) Sources: Coursebook, 3-
17; 240-261; 299-304; 391-411;
563-576; [2], 203-220.

12

ILecture: Queueing (waiting line) models

IIn-Class Practice (30 minutes): Application of basic queue models and
calculation of system performance metrics to determine waiting times and|
queue lengths

IIn-Class Discussion (20 minutes): Evaluation of the balance between
service capacity and customer satisfaction, and discussion of the effect of]
different queueing disciplines on system performance

Recollection and activation of prio
knowledge on the concepts of
Poisson distribution. Source: [1],
189-194.

Reading the sections on queuing]
models. Source: Coursebook, 475-
487.

13

ILecture: Dynamic programming

IIn-Class Practice (35 minutes): Application of the dynamic programming
approach and determination of the optimal policy in multi-stage decision|
problems using backward solution

In-Class Discussion (15 minutes): Evaluation of the advantages of|
dynamic programming over other optimization methods and discussion of
the types of problems in which it is effective

Recollection and activation of prio
knowledge on the concepts of
Bayes' theorem. Source: [1], 1584
161.

Recollection and activation of prio
knowledge on the concepts of]
defining a linear programming
problem and model building.
Source: [2], 26-55.

Reading the sections on dynamic]
programming. Source: [2], 746-774.

14

ILecture: Markov chains

In-Class Practice (25 minutes): Application of Markov chain models and
calculation of long-term stationary probabilities using transition matrices

In-Class Discussion (20 minutes): Evaluation of the validity of the
IMarkov property in real-life systems and discussion of the effect of
different state numbers on model complexity

Quiz 4 (30 minutes): A quiz on topics covered in previous weeks at the|
end of the lesson

Recollection and activation of prio
knowledge on the concepts of
conditional probability. Source: [1],
144-154.

Reading the sections on Marko
chains. Source: Coursebook, 723-
735.

Quiz 4: (all topics up to dynamic
programming) Sources:
Coursebook, 3-17; 240-261; 299-
304; 391-444; 475-487; 563-576;
[2], 203-220.

15

ILecture: Geometric programming

In-Class Practice (20 minutes): Application of geometric programming]
imodels and transformation of special functions into linear form using
logarithmic transformations

In-Class Discussion (15 minutes): Evaluation of the applications of]
geometric programming in engineering design problems and discussion of|
lapproaches to non-convex problems

Recollection and activation of prio
knowledge on the concepts of
logarithms and exponential
functions. Source: [3], 45-68.
Reading the sections on convex|
optimization concepts and Karush-
Kuhn-Tucker conditions. Source:
[2], 813-815; 838-843.

16

Final

Review of all topics covered

ECTS WORKLOAD TABLE

Activities Total Workload

Course Hours 42

Laboratory

Application
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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) “ 20

Final (Examination Duration + Examination Prep. Duration) “ 25

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 tanimlart ve teoremleri ifade
edebilecek, bunlar arasinda iliski kurabilecek ve teoremlerin uygulamalarini
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 uygulamali bilgilerini ve matematiksel
diistinme becerilerini kullanarak standart ve karmasik matematiksel problemleri
tanimlayabilecek ve analitik ve/veya sayisal yontemlerle ¢ozebilecek ve
matematiksel bir Onermenin gegerliligini  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 skills.

19)]
I~
I~
I~
19)]

PQ-3 Matematik alanindaki teorik ve uygulamali bilgilerini ve matematiksel
diisinme becerilerini kullanarak ger¢ek hayattaki problemlerin matematiksel
modellerini gelistirebilecek ve bu modelleri kullanarak problemlere gegerli ¢oziimler
iiretebileceklerdir. / Develop mathematical models for real-life problems and
generate valid solutions based on these models using their theoretical and applied
knowledge of mathematics and mathematical thinking skills.

1
1
1
1
1

Pg-4 Disiplinler arasi bir yaklasimla, farkli alanlarda edinmis olduklar: bilgileri
sentezleyebileceklerdir. / Synthesis knowledge acquired from different disciplines = = = = =
through an interdisciplinary approach.

PQ-S Matematik alaninda edindikleri bilgi birikimlerini ve matematiksel diisiinme
becerilerini, teorik matematik, yazilim, finans ve yOnetim matematigi,
biyomatematik, veri bilimi ve finansal istatistik yontemleri gibi disiplin-i¢i ve
disiplinleraras1 uzmanlik alanlarinda gelistirebileceklerdir. / 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.

I
1
1
1
I

PQ-6 Matematik alaninda yaygin olarak kullanilan en az bir programlama dili ile
bilgisayar ve yapay zeka teknolojilerini, problemleri ¢c6zmek, veri analizi yapmak ve
simiilasyonlar gergeklestirmek 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.

PQ-7 Matematik ve ilgili alanlardaki bilimsel ve teknolojik gelismeleri
izleyebilecek, kariyer firsatlarin1 degerlendirerek kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve bu hedeflere ulagsmak i¢in hayat boyu 6grenme
stratejilerini kullanabileceklerdir. / Follow scientific and technological developments
in mathematics and related fields, assess career opportunities, identify personal and - - - = =
professional development goals, and adopt lifelong learning strategies to achieve
these goals.

PS ‘-8 Bilimsel arastirmalarini 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.

Pg;-9 Bireysel olarak ya da takimlarda etkin bi¢cimde ¢alisabileceklerdir. / Work
effectively both independently and as part of a team. - - - - -
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PS ‘-1 0 Matematik alaninda giivenilir bilgi kaynaklarina ulasarak literatiir taramasi
yapabilecek ve akademik arastirma tasarlayip yiiriitebileceklerdir. / Access reliable
sources of information, conduct literature reviews, and design and carry out academic - - -
research in the field of mathematics.

PS ‘-11 Matematiksel konulari, teorileri, ispatlari, arastirmalart ve problem
¢ozlimlerini, matematik terminolojisi kullanarak tiim paydaslara Tiirk¢e ve
Ingilizcede sézlii ve yazihi olarak etkili bicimde 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.
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