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Learning objectives of the subject

This course has a strong applied bias. Assessment is based on assigned work (lab exercises, practical assignments and 
course project) undertaken by students and assessed continuously throughout the course. Intensive use is made of the 
course intranet via Atenea.

Theoretical sessions:
Topics 1 and 2 are studied in expository classes where student participation is encouraged and progress monitored by 
means of assigned practical work (lab
exercises).

Problem-solving sessions:
lab sessions during which students in groups of 2 or 3 learn how to use optimization software through assigned work in 
pairs (lab exercises) and three practical assignments to be carried out individually.

Practicals:
Consist of a course project. In pairs, and with the assistance of a course tutor, students must propose an original 
decision-making problem, its formulation and its computational resolution. The last weeks of the course are devoted to 
the preparation and execution of a course project, which will conclude with a session in which all the groups make a 
presentation of their respective work.

Teaching methodology

Prior skills

* Basic knowledge concerning optimization (linear, integer and nonlinear programming, flows) equivalent to that acquired
on the Operations Research, Stochastic Models and Deterministic Operations Research Courses.
* Basic knowledge of programming.
* Acceptable reading ability in English.
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The overall objective of the course is for students to acquire the knowledge and the ability necessary for solving practical 
decision-making problems, formulated as problems of mathematical programming, which may arise during a professional 
or research career.
* Learn the mathematical formulation of some of the main mathematical programming models and develop the ability to 
formulate new ones.
* Acquire the ability to determine the most appropriate algorithm and the optimization software for solving these 
problems numerically.
* The ability to interpret correctly the results provided by the optimization software.

Skills to be learned
* Learn and understand some of the most important problems in linear, integer and nonlinear programming as well as 
network flows.
* Given the description of a new decision-making problem, be able to formulate the associated optimization problem 
correctly.
* The ability to implement and obtained the optimum solution for decision-making problems by selecting the most 
appropriate algorithm and optimization software in each particular case.

Course assessment is based on the result of the lab exercises (25 %, pairwork), the result of the practical assignments 
(35 %, individual) and the grade given to the course project report and presentation (40%, pairwork).

Qualification system

Content

Introduction to modelling in mathematical programming.

Review of the basic mathematical programming models and their algorithms.

Computational resolution of mathematical programming models.

Case studies
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