ENDUSTRi MUHENDISLiGIi BOLUMU ’E
(DEPARTMENT of INDUSTRIAL ENGINEERING)

DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Kodu: INDE2001 Dersin Adi: Yoneylem Arastirmasi |
(Course Code) (Course Title): Operations Research |
Yariyih |D + U + L | Kredisi| AKTS Dersin Dili Dersin Turi islenis Yéntemi On Kosul
(Semester)| (Lc+R +L) |(Credits)| (ECTS) (Language) (Category) (Instructional Methods) (Prerequisite)
ingilizce Zorunlu Ders + Laboratuvar
3 |8+0+2) 4 / (English) (Core) (Lecture + Lab) MATH2104
Dersin Amaci Yoneylem aragtirmasinin ana 6gelerinden dogrusal ve tamsayi programlama ile ilgili temel bilgileri
ogrencilere kazandirmak
(Course Objectives) To give basic information about linear programming and integer programming that are main
elements of the operations research.
Dersin Igerigi Matematiksel modelleme kavramlari. Dogrusal programlama, problem formdile etme, simplex ve

dual simplex metotlari, dualite ve duyarlilik analizi. Tagima problemleri, modellemesi ve
varyasyonlari. A§ problemleri ve modellemesi. Hedef programlama. Tamsayi dogrusal
programlama.

(Course Content) Mathematical modeling concepts. Linear programming, problem formulation, simplex and dual

simplex methods, duality and sensitivity analysis. Transport problems, modeling and variations.
Network problems and modeling. Target programming. Integer linear programming.

Dersin Ogrenme Giktilari Bu dersi basariyla tamamlayan 6grenciler:
1. Matematik programlamanin dogrusal programlama gibi temel teknikleri hakkinda bilgi sahibi
olurlar. [2b]

2. Dogrusal programlama problemleri igin gelistirilen 6zellesmis ¢6zum tekniklerini ve duyarlilk
analizini icra ederler. [2a]

3. Dogrusal programlama problemlerinin tagima problemi ve atama problemi gibi alt tiirlerini
¢Ozerler. [2a]

4. Tamsayi programlama problemlerinin modellemesini ve 6zellesmis ¢6zim tekniklerini icra
ederler. [2a,2b]

5. Bilgi islem ortami iginde optimizasyon problemlerini ¢dzmek igin Excel C6ziicii ve GAMS
optimizasyonu dili kullanirlar. [4a]

[Not: Késeli parantez igindeki sayilar ilgili program giktilarinin numaralarini isaret etmektedir]

(Course Learning Outcomes) Upon successful completion of this course, students will be able to:

1. Demonstrate the knowledge about basic techniques of mathematical programming such as
linear programming. [2b]

2. Execute special solution techniques and sensitivity analysis developed for linear programming
problems. [2a]

3. Solve linear programming problems such as transportation problem and assignment problem
sub-types. [2a]

4. Execute the modeling of integer programming problems and special solution techniques.
[2a,2b]

5. Use Excel solver and GAMS optimization language to solve optimization problems within
computing environment. [4a]

[Note: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi 52 Muhendislik
(ISCED Category of the course)|(52 Engineering)
Ders Kitabi

(Textbook) Operations Research: Applications and Algorithms”, Winston

Yardimci Kaynaklar -
(Supplementary Material)

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Uygulama / Laboratuar Konulari

1 Yoneylem Arastirmasinin tanimi ve temel kavramlar Lineer cebir temellerinin tekrar

Dogrusal Cebirin ilgili konularinin tekrar edilmesi ve dogrusal sistemlerde Dogrusal programlama ile matematiksel
kullanimi modelleme (6rnek problemler)




Dogrusal programlama ile matematiksel

3 Dogrusal programlamaya giris modelleme (6rnek problemler)
4 Dogrusal programlamaya giris Microsoft Excel ile dogrusal programlama
5 Simplex metodu ve hedef programlama Microsoft Excel ile dogrusal programlama
6 Simplex metodu ve hedef programlama Vaka calismasi (Excel Solver)
7 Duyarlilik analizi Proje 1'in ¢6zUmli anlatimi
8 Duyarlilik analizi ve dualite GAMS yazilimi ile dogrusal programlama
9 Duyarlilik analizi ve dualite GAMS yazilimi ile dogrusal programlama
10 Dualite ve dual simplex metodu GAMS yazilimi ile dogrusal programlama
11 Tasima, transit tagsima ve atama problemleri ;%rgzﬁlgrlnpgc()grrgg(liﬁi:fmr?eart)ematiksel
12 Tasima, transit tagima ve atama problemleri GAMS yazilimi ile tamsay! programlama
13 Tamsayi programlama GAMS yazilimi ile tamsay! programlama
14 Tamsayi programlama Vaka calismasi (GAMS)
COURSE PLAN
Week Topics Laboratory / Tutorial Work

1 Definition of Operations Research and basic concepts Review of linear algebra
2 Repeating linear algebra related topics migrzmﬁliieg (rg)c()gs]lg:g ;’)Vr'g:):;nrﬁg)r
3 Introduction to linear programming Mathemati.cal modeling with linear

programming (example problems)
4 Introduction to linear programming Linear programming with Microsoft Excel
5 Simplex method and target programming Linear programming with Microsoft Excel
6 Simplex method and target programming Case study (Excel Solver)
7 Sensitivity analysis - Midterm Exam 1 Linear programming with GAMS software
8 Sensitivity analysis and duality Linear programming with GAMS software
9 Sensitivity analysis and duality Linear programming with GAMS software
10 Duality and dual simplex method \I\//Iaaﬁgglrgstical programming with Integer
11 Transportation and assignment problems - Midterm Exam 2 Ma?hematical programming with Integer

\variables
12 Transportation and assignment problems Integer programming and GAMS
13 Integer programming Integer programming and GAMS
14 Integer programming Case study (GAMS)

DERSIN DEGERLENDIRME SiSTEMi
(COURSE ASSESSMENT SYSTEM)

Etkinlikler (Activities) Katki Orani (Contribution) (%)
Yanyil igi Yazili Sinavlar (Semester Written Exams) 70
Odevler (Homework)
- Raporlar (Reports)
Yarniyil Igi —
Caligmalari Laboratuar (Laboratory Activities)
Seminer (Seminar)
(Semester :
Activities) Sunumlar (Presentations)
Donem Projesi (Term Project)
Diger (derse katihm, saha gezi, vb.)
(Other: e.g. attendance, field trip etc.)
YARIYIL SONU SINAVI (Final Exam) 30
Toplam (Total) 100




DERSIN ENDUSTRI MUHENDISLIGI PROGRAMI KAZANIMLARINA (CIKTILARINA) KATKISI

Program Kazanimlari (Ciktilari)

Yuksek

Disiik

1(a)

Matematik, fen bilimleri ve Endustri Muhendisligine 6zgii konularda yeterli bilgi birikimi.

1(b)

Bu alanlardaki kuramsal ve uygulamal bilgileri, karmasik mihendislik problemlerinin ¢6ziimiinde
kullanabilme becerisi.

2(a)

Karmasik mihendislik problemlerini tanimlama, formiile etme ve ¢ézme becerisi.

2(b)

Bu amagcla uygun analiz ve modelleme ydntemlerini segme ve uygulama becerisi.

3(a)

Karmasik bir sistemi, sireci, cihazi veya urinu gercekgi kisitlar ve kogullar altinda, belirli
gereksinimleri karsilayacak sekilde tasarlama becerisi.

3(b)

Bu amacla modern tasarim yontemlerini uygulama becerisi.

4(a)

Muihendislik uygulamalarinda karsilagilan karmasik problemlerin analizi ve ¢dzimi icin gerekli
olan modern teknik ve araclari segme ve kullanma becerisi.

4(b)

Bilisim teknolojilerini etkin bir sekilde kullanma becerisi.

5(a)

Karmasik muhendislik problemlerinin veya disipline 6zgl arastirma konularinin incelenmesi igin
deney tasarlama becerisi.

5(b)

Deney yapma, veri toplama, sonugclari analiz etme ve yorumlama becerisi.

6(2)

Disiplin i¢i takimlarda etkin bigimde g¢alisabilme becerisi.

6(b)

Cok disiplinli takimlarda etkin bigcimde g¢alisabilme becerisi.

6(c)

Bireysel galisma becerisi.

7(2)

S6zIU ve yazih etkin iletisim kurma becerisi.

7(b)

En az bir yabanci dil bilgisi.

7(c)

Etkin rapor yazma ve yazili raporlari anlama becerisi.

7(d)

Tasarim ve Uretim raporlari hazirlayabilme becerisi.

7(e)

Etkin sunum yapabilme becerisi.

7(f)

Acik ve anlasilir talimat verme ve alma becerisi.

8(a)

Yasam boyu 6grenmenin gerekliligi konusunda farkindalik.

8(b)

Bilgiye erisebilme, bilim ve teknolojideki gelismeleri izleme ve kendini surekli yenileme becerisi.

9(a)

Etik ilkelerine uygun davranma, mesleki ve etik sorumluluk hakkinda bilgi.

9(b)

Muhendislik uygulamalarinda kullanilan standartlar hakkinda bilgi.

10(a)

Proje yonetimi, risk yonetimi ve degisiklik ydnetimi gibi, is hayatindaki uygulamalar hakkinda

10(b)

Girigimcilik, yenilikgilik hakkinda farkindalik.

10(c)

Surdurulebilir kalkinma hakkinda bilgi.

11(a)

Muhendislik uygulamalarinin evrensel ve toplumsal boyutlarda saglik, ¢evre ve givenlik
Uzerindeki etkileri ve ¢cagin mihendislik alanina yansiyan sorunlari hakkinda bilgi.

11(b)

Muihendislik ¢gézumlerinin hukuksal sonuglari konusunda farkindalik.

CONTRIBUTION of the COURSE on INDUSTRIAL ENGINEERING PROGRAM OUTCOMES

Program Outcomes

High

Low

1(a)

Adequate knowledge in mathematics, science and engineering subjects pertaining to the
Industrial Engineering discipline.

1(b)

Ability to use theoretical and applied knowledge in these areas in complex engineering problems.

2(a)

Ability to identify, formulate, and solve complex engineering problems.

2(b)

Ability to select and apply proper analysis and modeling methods for this purpose.

3(a)

Ability to design a complex system, process, device or product under realistic constraints and
conditions, in such a way as to meet the desired result.

3(b)

Ability to apply modern design methods for this purpose.




4(a)

Ability to devise, select, and use modern techniques and tools needed for analyzing and solving
complex problems encountered in engineering practice.

4(b)

Ability to employ information technologies effectively.

5(@)

Ability to design experiments for investigating complex engineering problems or discipline specific
research questions.

5(b)

Ability to conduct experiments, gather data, analyze and interpret results for investigating
complex engineering problems or discipline specific research questions.

6(a)

Ability to work efficiently in intra-disciplinary teams.

6(b)

Ability to work in multi-disciplinary teams.

6(c)

Ability to work individually.

7(2)

Ability to communicate effectively, both orally and in writing.

7(b)

Knowledge of a minimum of one foreign language.

7(c)

Ability to write effective reports and comprehend written reports.

7(d)

Ability to prepare design and production reports.

7(e)

Ability to make effective presentations.

7(f)

Ability to give and receive clear and intelligible instructions.

8(a)

Awareness of the need for lifelong learning.

8(b)

Ability to access information, to follow developments in science and technology, and to continue
to educate him/herself.

9(a)

Knowledge on behavior according ethical principles, professional and ethical responsibility.

9(b)

Knowledge on standards used in engineering practices.

10(a)

Knowledge about business life practices such as project management, risk management, and
change management.

10(b)

Awareness in entrepreneurship and innovation.

10(c)

Knowledge about sustainable development.

11(a)

Knowledge about the global and social effects of engineering practices on health, environment,
and safety, and contemporary issues of the century reflected into the field of engineering.

11(b)

Awareness of the legal consequences of engineering solutions.

AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)

ETKINLIKLER Say! Siire (saat) | Is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (hr)) | (Work Load (hr))

Ders Siresi
(Lectures)

14 3

42

Yanyill Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

1 25

25

Yaniyil igi Yazili Sinavlar (Hazirlik Siiresi Dahil)
(Semester Written Exams (Preparation included))

64

Sinif Dig1 Galisma Siresi
(Out of class study time)

16

Odevler
(Homework)

Raporlar
(Reports)

Laboratuar
(Laboratory Activities)

14 2

28

Seminer
(Seminar)

Sunumlar
(Presentations)




Dénem Projesi
(Term Project)

Toplam s Yiikii
(Total Load)

175

Dersin AKTS Kredisi (Toplam Is Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))

Revizyon Tarih Koordinatdr / Hazirlayan
(Revision / Date) (Coordinator / Prepared By)
24.04.2021 Kemal Sarica

Onaylayan
(Approved By)
Caglar Aksezer




