APPLIED MATHEMATICAL MODELLING

1 |Course Title: APPLIED MATHEMATICAL MODELLING
2 |Course Code: END4279

3 |Type of Course: Optional

4 |Level of Course: First Cycle

5 |Year of Study: 4

6 |Semester: 7

7 |ECTS Credits Allocated: 3.00

8 |Theoretical (hour/week): 1.00

9 |Practice (hour/week): 0.00

10 |Laboratory (hour/week): 2

11 |Prerequisites: None

12 |Language: English

13 [Mode of Delivery: Face to face

14 |Course Coordinator: Dog. Dr. BURCU CAGLAR GENCOSMAN

15 [Course Lecturers: Dog.Dr. Burcu CAGLAR GENCOSMAN

16 |Contact information of the Course |e-posta: burcucaglar@uludag.edu.tr,

Coordinator: Telefon: + 90 (224) 294 09 16
Adress: Uludag Universitesi, Mihendislik-Mimarlik Fakultesi,
Endustri Mihendisligi Bolumu, Gorikle Kampuisi, 16059 Nilufer,
Bursa

17 [|Website:

18 |Objective of the Course: The aim of this course is to gain the basic knowledge of developing
solution algorithms and improve the students’ level of knowledge by
teaching them how to solve real-world complex problems.

19 [Contribution of the Course to It's been planned to contribute to professional development by

Professional Development: analyzing real life problems by scientific methods and offering
solutions.

20 |Learning Outcomes:

1 Ability to understand current mathematical models.
2 Gain the ability to analyze decision problems.
Ability to transform theoretical problems to mathematical
model formulation.
4 Ability to transform real-world problems to mathematical
model formulation.
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21 |Course Content:
Course Content:
Week |Theoretical Practice
1 |Introduction to Mathematical Modeling and How to download setup and use IBM ILOG Cplex

solvers/ The History of Modeling Languages
in Optimization

Optimization Studio software




2 |Basic terminology and an overview/Why How to download setup and use IBM ILOG Cplex
integer programs?/7 Assumptions on MIP Optimization Studio software
3 |Examples for integer programming I: How to use IBM ILOG Cplex Optimization Studio software
Two Crude Petroleum model
Large Scale Optimization and Indexing
4 |Examples for integer programming II: Representation of parameters, decision variables and
Volsay Gas Production Problem constraints in IBM ILOG Cplex Optimization Studio and
Pi Hybrid model some examples
5 |Building Linear Programming Models for Representation of parameters, decision variables and
Workforce Planning/ Learning how to constraints in IBM ILOG Cplex Optimization Studio and
represent exceptions, ranges, tuples and sets [some examples
in OPL
6 |Building Linear Programming Models for Representation of parameters, decision variables and
CPM, Supply Chain/ Learning how to constraints in IBM ILOG Cplex Optimization Studio and
represent exceptions, ranges, tuples and sets [some examples
in OPL
7 |Transformation using 0-1 variables/The uses |Modeling, solving and interpreting results of linear
of discrete variables/Indicator variables for programming problems using CPLEX
constraints/Logical conditions and 0-1
variables/Polynomial expressions
8 |Special ordered sets of variables/Extra Modeling, solving and interpreting results of linear
conditions applied to linear programming programming problems using CPLEX
models/Disjunctive constraints/Non-convex
regions
o] | imitina the numher of variabhles in a Maodelina solvina and internretina resuilts of linear
Activites Number Duration (hour)|Total Work
Load (hour)
A-Or-NONNY STUatonNS/VIOOENNY ENMNEr-Or— [V[QYENNg, SOIVINg and METHennyg TESUNS O JIEgeT
Thje‘{)retE%hstraints/Yes—or—No Decisions ptodramming problems JSI[E((SJ CPLEX 1459
Practicals/Labs 14 2.00 28.00
Self stRFBEAUIRGERRRSACK Problem pfegramming problems S (Hg CPLEX 28 00
Homeworks 1 10.00 10.00
ProjectiProblem/Cutting-stock problems/Traveling 1 10.00 10.00
Field Studies 0 0.00 0.00
J I‘\QOCIIIUI)’ | ™S B A v | ICUUIIIIH " TUMICTTTO LAY UUCIIIIB, OUIVIIIU arnu et ICLIIIH TCouUIno v IIILCE’CI
Midterr exams pfegramming problems CPLEX
Others 0 0.00 0.00
Einal EXSADIPIES [Pfegramming problems [iSig CPLEX 100
Total Work Load 94.00
Total wo2i84a130 hr efl., H. Paul Wilhlams, WILEY . 3.08
e Fniirco natoac nroconthtione nanore
ECTS Credit of the Course 3.00

ayne L. Winston, Duxbury Press, ISBN 0-534 20971-8.,
* Applied Integer Programming, Modeling and Solution.
Der-San Chen, Robert G. Batson, Yu Dang, Wiley, 2010.
ISBN 978-0-470-37306-4,
* IBM ILOG CPLEX OPTIMIZATION STUDIO (OPL)
Documentation

23 |Assesment
TERM LEARNING ACTIVITIES gUMBE WEIGHT
Midterm Exam 1 30.00
Quiz 0 0.00
Home work-project 6 10.00
Final Exam 1 60.00




Total 8 100.00
Contribution of Term (Year) Learning Activities to 40.00
Success Grade

Contribution of Final Exam to Success Grade 60.00
Total 100.00

Measurement and Evaluation Techniques Used in the

Course

The Midterm exam + 5 homeworks + 1 term project + the
final exam

24 |ECTS/WORK LOAD TABLE

25 CONTRIBUTION OF LEARNING OUTCOMES TO PROGRAMME
QUALIFICATIONS
PQ1|PQ2 |[PQ3 |PQ4|PQ5 |PQ6 |PQ7|PQ8|[PQ9 (F)’Ql PQ11[PQ12 ng PQ14 |PQ15 |PQ16
OK1 5 |5 [5 |5 |4 4 (4 |4 |4 |1 1 2 2 2 0 0
OK2 5 [5 |5 |5 |4 4 (4 |14 |4 |1 1 2 2 2 0 0
OK3 5 |5 |5 |5 |4 4 (4 |4 |4 |1 1 2 2 2 0 0
OK4 5 |5 |5 |5 |4 4 (4 |4 I3 |1 1 2 2 2 0 0
LO: Learning Objectives PQ: Program Qualifications
Contrib [ 1very low 2 low 3 Medium 4 High 5 Very High
ution

Level:




