
COURSE PROGRAMME

1. Information about the programme

1.1 University University "Alexandru Ioan Cuza" of Iasi
1.2 Faculty Faculty of Computer Science
1.3 Department Department of Computer Science
1.4 Domain Computer Science
1.5 Cycle Masters
1.6 Programme / Qualification Sisteme distribuite/ Distributed Systems

2. Information about the course

2.1 Course Name Operational Research
2.2 Course taught by Lecturer PhD. EMANUEL-FLORENTIN OLARIU
2.3 Seminary / laboratory taught by Lecturer PhD. EMANUEL-FLORENTIN OLARIU

2.4 Year II 2.5 Semester III
2.6 Type of 
evaluation* E 2.7 Course type** Op

*E – Exam / C – Colloquium / V – Verification

**OB – Obligatory / OP – Optionally / F – Facultative

3. Total hours (estimated per semester and activities)

3.1 Number of hours per week 4 3.2 course 2 3.3 
seminary/laboratory 2

3.4 Total number of hours 56 3.5 course 28 3.6 
seminary/laboratory 28

Distribution hours
Individual study using textbooks, course notes, bibliography items, etc. 30
Supplimentary study (library, on-line platforms, etc.) 25
Individual study for seminary/laboratory, homeworks, projects, etc. 60
Tutoring 0
Examination 4
Other activities 0
   
3.7 Total hours of individual activity* 119
3.8 Total hours per semester 175
3.9 Credit points 7

4. Pre-requisites - Curriculum (if necessary)

Linear algebra, mathematical analysis.

5. Conditions (if necessary)



5.1 Course
5.2 Seminary / Laboratory

6. Objectives

Taming of concepts, of methods of modelling and of basic and medium-advanced algorithms from 
LP/ILP. Learning the basic notions of Decision Analysis, Game Theory, and Combinatorial Auctions.

7. Specific competencies/Learning outcomes

• Upon successful completion of this discipline, students will be able to: C1. Present the specific 
concepts of Operations Research (OR). C2. Learn how to model real life problems. C3. Describe 
and use the algoritms mainly in Linear Programming (LP) – Primal/Dual Simplex and Interior 
point methods. C4. Model and solve Integer linear Programming (ILP) problems. C5. Describe 
other OR methods like Decision Analysis, Game Theory, Combinatorial Auctions. C6. Implement
and run of the above algorithms.

• Upon successful completion of this discipline, students will be able to: C1. Present the specific 
concepts of Operations Research (OR). C2. Learn how to model real life problems. C3. Describe 
and use the algoritms mainly in Linear Programming (LP) – Primal/Dual Simplex and Interior 
point methods. C4. Model and solve Integer linear Programming (ILP) problems. C5. Describe 
other OR methods like Decision Analysis, Game Theory, Combinatorial Auctions. C6. Implement
and run of the above algorithms.

• The description of concepts, theories, and models used in the target domain. The use of 
mathematical and computer science models and tools for solving some specific computer graphics
problems. The writing of source codes and the unitary testing of software components in a known
programming language, based on some given design specification. The identification of proper 
methodologies for developing software systems. 

8. Contents

8.1 Course Teaching methods
Remarks

(number oh hours,
references)

Introduction. Motivation, examples, and geometric
Linear Programming. Exposition 2, [1]-[4], [6]

Algebraic approach. Basic feasible solutions and
extreme points. Exposition 2, [1]-[4], [6]

Algebra of Simplex. Simplex algorithm and
tableau implementation. Exposition 2, [1]-[4], [6], [7]

Simplex special situations. Two phase method and
big M Method. Exposition 2, [1]-[4], [6], [7]

Dual problem and duality theory. Dual Simplex
algorithm. Exposition 2, [1]-[4], [6]

Integer Programming. Models. Totally unimodular
matrices. Exposition 2,[1], [5], [9]-[11]

Branch and Bound and Cutting Plane algorithms. Exposition 2, [1], [2], [6]
Interior point methods. Exposition 2, [1], [7]

Decision analysis. Exposition 2, [2], [3], [6]
Column generation. Exposition 2, [14]

Perfect formulations of discrete optimization
problems. Exposition 2, [10], [11]



8.1 Course Teaching methods
Remarks

(number oh hours,
references)

Game theory: cooperative and non-cooperative
games. Exposition 2, [2], [6]

Combinatorial auctions. Exposition 2, [13]
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8.2 Seminary / Laboratory Teaching methods Remarks
(number oh hours, references)

Problem modeling, examples, geometric Linear
Programming.

Course memento, exercice
examples and exercices solving

and homework presentation.
2, [1]-[4], [6]

Exercises about the algebraic approach, basic
feasible solutions, and extreme points.

Course memento, exercice
examples and exercices solving

and homework presentation.
2, [1]-[4], [6]

Examples with the Simplex algorithm - tableau
implementation.

Course memento, exercice
examples and exercices solving

and homework presentation.
2, [1]-[4], [6], [7]

Examples and exercises of Simplex special
situations, Two Phase Method.

Course memento, exercice
examples and exercices solving

and homework presentation.
2, [1]-[4], [6], [7]

Building the dual problem. Examples of weak
and strong duality theorems use; complementary

slackness.

Course memento, exercice
examples and exercices solving

and homework presentation.
2, [1]-[4], [6]

Examples of integer LP problems. Exercises with
totally unimodular matrices.

Course memento, exercice
examples and exercices solving

and homework presentation.
2,[1], [5], [9]-[11]



8.2 Seminary / Laboratory Teaching methods Remarks
(number oh hours, references)

Examples of Branch and Bound and Cutting
Plane algorithms.

Course memento, exercice
examples and exercices solving

and homework presentation.
2, [1], [2], [6]

Presentation of an interior point algorithm.
Course memento, exercice

examples and exercices solving
and homework presentation.

2, [1], [7]

Modeling and solving of decision analysis
problems. Examples and exercises.

Course memento, exercice
examples and exercices solving

and homework presentation.
2, [2], [3], [6]

Column generation examples.
Course memento, exercice

examples and exercices solving
and homework presentation.

2, [14]

Examples of perfect formulations for discrete
optimization problems. Totally unimodular

matrices characterizations.

Course memento, exercice
examples and exercices solving

and homework presentation.
2, [10], [11]

Cooperative and non-cooperative games
examples and exercises.

Course memento, exercice
examples and exercices solving

and homework presentation.
2, [2], [6]

Project reading (scientific papers or book
chapters).

Course memento, exercice
examples and exercices solving

and homework presentation.
2, [13]
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9. Coordination of the contents with the expectations of the community representatives, professional 
associations and relevant employers in the corresponding domain

Coordination of the contents with the expectations of the community representatives, professional 
associations and relevant employers in the corresponding domain.



10. Assessment and examination

10.1 Continuous assessment Percentage (min. 30%) 50

Course

Assessment type   
Percentage 0
Failure to pass the continuous assessment results in failure to pass
the final assessment   

Components / examinations

Seminary / 
Laboratory

Assessment type Mixed assessment 
Percentage 100
Failure to pass the continuous assessment results in failure to pass
the final assessment Yes 

Components / examinations Homeworks and essays. 

10.2 Final assessment Percentage (max. 70%) 50
  Assessment type Final written assessment 

10.3 Special notes (special situations is 
assessment)

10.4 Minimum performance standard
Minimal performance standards: to be able to model and to solve combinatorial and real-life problems 
using LP/OR techniques.

Date,
 

Course coordinator,
Lecturer PhD. EMANUEL-FLORENTIN 
OLARIU

Seminary coordinator,
Lecturer PhD. EMANUEL-FLORENTIN 
OLARIU

Aproval date in the department,
 

Head of the departament,
Assoc. Prof. PhD. ANDREI ARUSOAIE


