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Yariyih (D + U + L|Kredisi| AKTS Dersin Dili Dersin Turl islenis Yéntemi On Kosul
(Semester)| (Lc+R +L) |(Credits)| (ECTS) (Language) (Category) (Instructional Methods) (Prerequisite)
ingilizce Zorunlu Ders + Laboratuar
5 |8+0+0] 3 4 (English) (Core) (Lecture + Lab) COMP1103

Dersin Amaci

(Course Objectives)

Sayisal yontemler, gizge teorisi ve Endistri Mihendisligi disiplininde sikga kullanilan
uygulamalarda uygulayabilmek icin MATLAB, Excel veya R'de programlama becerilerini
gelistirmek

To build programming skills in MATLAB, Excel, or R in order to be able to implement in numerical
methods, graph theory and the applications frequently used in the Industrial Engineering discipline

Dersin igerigi

(Course Content)

Program kontrolu ve dénguler, tek dongulu algoritmalar ve i¢ igce ddngulu algoritmalar; cizge teorisi
kavramlari; sayisal ydéntemlerin tanimi ve yazilimda uygulanmasi; Endustri Mihendisliginde
kullanilan 6zel algoritmalar

Program control and loops, algorithms with single loop and algorithms with nested loops; graph
theory concepts like representation, simple, complete, cycle and regular graphs; description of
Numerical Methods and application of them in software, special algorithms used in Industrial
Engineering

Dersin Ogrenme Giktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. aritmetik islemleri, degiskenleri, dizileri, matrisleri, if/felse yapilarini ve dénguleri kullanarak temel
programlar Uretir. [4b]

2. sayisal yontemlerdeki temel konulari ¢zer; kok bulma, denklem sistemlerinin ¢ézimda,
enterpolasyon, sayisal tiirev ve sayisal integral. [4a]

3. cizge teorisinde bazi temel algoritmalari uygular. [4b]

4. Endustri MUhendisliginde sik kullanilan bazi uygulamalari ¢6zmek i¢in temel programlar Uretir.
[4b]

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

Students, who pass the course satisfactorily:

1. generate basic programs using arithmetic operations, variables, arrays, matrices, if/else
structures, and loops. [4b]

2. solve the fundamental topics in numerical methods; root finding, solution of systems of equation,
interpolation, numerical difference, and numerical integration, [4a]

3. implement some basic algorithms for graph theory [4b]

4. generate basic programs to solve some frequently used applications in Industrial Engineering
4b

ENole: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi
(ISCED Category of the course)

52 Muhendislik
(52 Engineering)

Ders Kitabi
(Textbook)

Numerical Analysis: Pearson New International Edition, 2nd Edition, Timothy Sauer, Pearson

Yardimci Kaynaklar
(Supplementary Material)

1. Graph Theory and Applications with Exercises and Problems, Jean-Claude Fournier, WILEY
2. Numerical Methods Using MATLAB, Fourth Edition, John. H. Mathews and Kurtis D. Fink,
Pearson

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Uygulama / Laboratuar Konulari
1 Degiskenler, matrisler ve temel aritmetik operatérler, fonksiyonlar
2 Program kontroll ve dénguler: If/else yapisi, while dénglsu, for dénglsu
3 Tek dongu algoritmalari: Pgrmﬂtasyon, kombinasyon ve faktoriyel
hesaplamalar, bir dizinin minimum ve maksimumunu bulma;
4 i¢ ice déngli algoritmalari: arama algoritmalari; siralama
5 Cizge teorisine giris ve gizgelerin gosterilmesi
6 Grafikle ilgili tanimlar ve temel ¢gizge teorisi (basit, tam, dongu, duzenli)
7 Grafikle ilgili tanimlar ve temel ¢gizge teorisi (basit, tam, dongu, dizenli)
8 Sayisal Yontemlere Girig; Kok bulma algoritmalari




9 Denklem Sistemlerinin C6zUmi
10 Polinom ve spline enterpolasyonu, en kii¢ik kareler yontemi
11 Sayisal integral ve tiirev
12 Endustri Muhendisligi Uygulamalar; Vaka Analizi
13 Endustri MUhendisligi Uygulamalari; Vaka Analizi
14 Endustri Muhendisligi Uygulamalari; Vaka Analizi
COURSE PLAN
Week Topics Laboratory / Tutorial Work
1 Variables, matrices and basic arithmetic operators, functions
2 Program control and loops: If/else structure, while loop, for loop
3 Single qup algqrithms: Permutation, combination and factorial
computations, finding min and max of an array
4 Nested loop algorithms: search algorithms; sorting (selection sort, bubble
sort)
5 Introduction to graphs and their representations,
6 Graph related definitions and basic graph theory, (simple, complete, cycle,
regular)
7 Graph related definitions and basic graph theory, (simple, complete, cycle,
regular)
Introduction to Numerical Methods; Root finding algorithms
Solution of Systems of Equations
10 Polynomial and spline interpolation, least squares fitting
11 Numerical integration and differentiation
12 Applications in Industrial Engineering; Case Study
13 Applications in Industrial Engineering; Case Study
14 Applications in Industrial Engineering; Case Study
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT SYSTEM)
Etkinlikler (Activities) Katki Orani (Contribution) (%)
Yariyil igi Yazili Sinavlar (Semester Written Exams) 50
Odevler (Homework) 10
- Raporlar (Reports)
Yanyil Igi —
Galigmalari Laboratuar (Laboratory Activities)
Seminer (Seminar)
f’;mﬁiits)r Sunumlar (Presentations)
Donem Projesi (Term Project)
Diger (derse katihm, saha gezi, vb.)
(Other: e.g. attendance, field trip etc.)
YARIYIL SONU SINAVI 40
Toplam 100

DERSIN ENDUSTRI MUHENDISLIGI PROGRAMI KAZANIMLARINA (GIKTILARINA) KATKISI

Program Kazanimlari (Ciktilari)

Yiuksek[Dusglik

1(a)

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

1(b)

kullanabilme becerisi.

Bu alanlardaki kuramsal ve uygulamali bilgileri, karmasik muhendislik problemlerinin ¢éziminde




2(a) |Karmasik mihendislik problemlerini tanimlama, formile etme ve ¢ézme becerisi.

2(b) [Bu amagla uygun analiz ve modelleme yontemlerini segme ve uygulama becerisi.

Karmasik bir sistemi, slireci, cihazi veya urlini gergekgi kisitlar ve kosullar altinda, belirli

3@@) gereksinimleri karsilayacak sekilde tasarlama becerisi.

3(b) [Buamagla modern tasarim yontemlerini uygulama becerisi.

Muihendislik uygulamalarinda karsilagilan karmasik problemlerin analizi ve ¢dzimu icin gerekli

4@) olan modern teknik ve araglari segme ve kullanma becerisi. i
4(b) |Bilisim teknolojilerini etkin bir sekilde kullanma becerisi. Py
50) Karmasik muhendislik problemlerinin veya disipline 6zgl arastirma konularinin incelenmesi i¢in

a

deney tasarlama becerisi.

5(b) [Deney yapma, veri toplama, sonuglari analiz etme ve yorumlama becerisi.

6(a) |Disiplin i¢i takimlarda etkin bigcimde galigsabilme becerisi.

6(b) [Cok disiplinli takimlarda etkin bigimde galigabilme becerisi.

6(c) |Bireysel galisma becerisi.

7(a) |S6zli ve yazili etkin iletisim kurma becerisi.

7(b) |En az bir yabanci dil bilgisi.

7(c) |Etkin rapor yazma ve yazil raporlari anlama becerisi.

7(d) |Tasarnim ve Uretim raporlar hazirlayabilme becerisi.

7(e) |Etkin sunum yapabilme becerisi.

7(f) |Acik ve anlagilir talimat verme ve alma becerisi.

8(a) |Yasam boyu 6grenmenin gerekliligi konusunda farkindalik.

8(b) |Bilgiye erigebilme, bilim ve teknolojideki gelismeleri izleme ve kendini siirekli 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 ydonetimi gibi, is hayatindaki uygulamalar hakkinda

10(b)|Girigimcilik, yenilikgilik hakkinda farkindalik.

10(c)|Surdurulebilir kalkinma hakkinda bilgi.

Mihendislik uygulamalarinin evrensel ve toplumsal boyutlarda saglik, ¢cevre ve givenlik

11() Uzerindeki etkileri ve gagin miihendislik alanina yansiyan sorunlari hakkinda bilgi.

11(b)[Muhendislik ¢éztimlerinin hukuksal sonuglari konusunda farkindalik.

CONTRIBUTION of the COURSE on INDUSTRIAL ENGINEERING PROGRAM OUTCOMES

Program Outcomes High | Low

Adequate knowledge in mathematics, science and engineering subjects pertaining to the

1(a) 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.

Ability to design a complex system, process, device or product under realistic constraints and

3@@) conditions, in such a way as to meet the desired result.

3(b) [Ability to apply modern design methods for this purpose.

Ability to devise, select, and use modern techniques and tools needed for analyzing and solving

4(@) complex problems encountered in engineering practice. i

4(b) |Ability to employ information technologies effectively. °

5(a) 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(a)

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 Sayl Siire (saat) | Is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (hr)) | (Work Load (hr))

Ders Siiresi
(Lectures)

14 2

28

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

1 10

10

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

32

Sinif Digi Galigma Siiresi
(Out of class study time)

14 1

14

Odevler
(Homework)

10

Raporlar
(Reports)

Laboratuar
(Laboratory Activities)

14 1

14

Seminer
(Seminar)

Sunumlar
(Presentations)

Dénem Projesi
(Term Project)

Toplam s Yiikii
(Total Load)

108

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