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Prerequisites
® Mathematical knowledge at the level of Science bachelor degree.

® Programming skills.

Objectives and Contextualisation

The course is devoted to study and practise several heuristic and combinatorial optimisation algorithms with
special emphasis on routing and convex optimisation. The course will also cover some additional topics.

This course aims to give students the fundamental knowledge and resources they need to create software that
can handle actual optimization challenges.

Competences

® Analyse, synthesise, organise and plan projects in the field of study.

® Apply logical/mathematical thinking: the analytic process that involves moving from general principles to
particular cases, and the synthetic process that derives a general rule from different examples.

® Apply specific methodologies, techniques and resources to conduct research and produce innovative
results in the area of specialisation.

® Apply techniques for solving mathematical models and their real implementation problems.

® Conceive and design efficient solutions, applying computational techniques in order to solve
mathematical models of complex systems.

® Formulate, analyse and validate mathematical models of practical problems in different fields.

® |solate the main difficulty in a complex problem from other, less important issues.

® Present study results in English.

® Use appropriate numerical methods to solve specific problems.

Learning Outcomes



1. Analyse, synthesise, organise and plan projects in the field of study.

2. Apply logical/mathematical thinking: the analytic process that involves moving from general principles to

particular cases, and the synthetic process that derives a general rule from different examples.

Apply optimisation techniques to study models associated with practical problems.

4. Apply specific methodologies, techniques and resources to conduct research and produce innovative
results in the area of specialisation.

5. Identify problems that require optimisation techniques to build models associated with practical

problems.

Implement the algorithms that are present in the programme.

Implement the proposed solutions reliably and efficiently.

Isolate the main difficulty in a complex problem from other, less important issues.

Present study results in English.

Use specific software to solve optimisation problems..
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Content
Main contents:

® Combinatorial Algorithms for graphs and routing: Dijstra and A* algorithms. Optimisation over graphs.
® Deterministic optimization (constrained and non-constrained).

Possible additional topics:

® Genetic Algorithms.

® Simulated Annealing.

® Ant colony optimisation algorithms.
® Others.

Methodology

The methodology is based on lectures with slide presentations and blackboard, including master and practical
sessions.

Annotation: Within the schedule set by the centre or degree programme, 15 minutes of one class will be
reserved for students to evaluate their lecturers and their courses or modules through questionnaires.

Activities

Title Hours ECTS Learning Outcomes

Type: Directed

Attending at the different sessions and related activities 37.75 1.51 2,1,4,3,9,8,5,6,7,
10

Evaluation of the teaching performance and the subject 0.25 0.01

Type: Autonomous

Assignments (implementation of the algorithms individual and group 42 1.68 2,1,4,3,8,5
activities)

Assessment

There are three types of evaluation:



® Individual assigments: summary report and code solving a given problem.
® Two-person assigments: summary report and code soling a given problem.
® Four-person assigment: report, code and oral presentation.

Assessment Activities

Learning
Weighti H
eighting ours Outcomes
Delivery and presentation of the final project (four-person teams) 30% 21 0.84 2,1,4,3,8,5,6,
7,10
Individual projects in realistic cases 40% 28 1.12 2,1,4,3,8,5,6,
7,10
Projects in realistic cases in two-person teams (exceptionally, 30% 21 0.84 2,1,4,3,9,8,5,
three-person) 6,7,10
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Software

Recommended sofware:

°C
® MATLAB



