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Degree Degree in Business Intelligence and Data Analytics Type and Year Core. Year 1

Faculty Faculty of Economics and Business Studies

Discipline

Course unit title and
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G2280 - Introduction to Problem Solving and Algorithm Design

Number of ECTS
credits allocated

6 Term Semester based (2)

Knowledge Field

Web

Language of
instruction

Spanish English Friendly No Mode of delivery Face-to-face

Department DPTO. INGENIERIA DE COMUNICACIONES

Name of lecturer LUIS FRANCISCO DIEZ FERNANDEZ

E-mail luisfrancisco.diez@unican.es

Office Edificio Ing. de Telecomunicación Prof. José Luis García García. Planta: - 2. DESPACHO (S277)

Other lecturers RAMON AGÜERO CALVO

4. OBJECTIVES

The goal of the course is to acquire knowledge about algorithms as a tool for problem-solving. The course will cover algorithm analysis
and the implications of their application in computing environments, as well as data structures for representing various types of
information, algorithm types and their application domains, and the formal definition of code structure and software component
interaction for algorithm development.
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CONTENTS



Vice-rector for Academic

Faculty of Economics and Business Studies

Page 2 of 2

1 Introduction: This first topic introduces algorithm design and its basic representation using pseudocode. Subsequently, the
fundamental concepts of algorithm analysis will be presented. In this context, the concept of algorithmic complexity will be
examined, covering best-case, worst-case, and average-case scenarios. Asymptotic notation and the primary computational
complexity functions will be introduced. The topic will conclude with a general analysis of iterative and recursive algorithms (in
terms of time and memory/space).

2 Data structures: this topic introduces the main data structures used in algorithm implementation. First, basic structures, such as
queues and lists, will be analyzed. Then, more complex structures based on trees (binary, red-black) and hash tables will be
presented and examined. The topic will conclude with an introduction to the fundamental concepts of graphs and their
representation. The presentation of the various structures will be complemented with basic examples of their application, such
as searches and traversals.

3 Algorithm design: presentation and analysis of the main types of algorithms, including greedy algorithms, dynamic
programming, divide and conquer, branch and bound, and randomized algorithms. Additionally, key algorithms applied to
graph structures will be studied. In each case, their properties will be examined and applied to specific problems.

4 Tools for algorithm implementation: this topic covers the UML language as a tool for representing problems and translating
them into algorithms. Various types of diagrams will be introduced, ranging from those with higher levels of abstraction (use
case, activity) and those focused on algorithm design (sequence, communication, state machine) to those devoted to
implementation (class diagrams). Building on these concepts, the topic will delve into object-oriented programming for
algorithm implementation.

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessme
nt

%

Lab assignmentes Activity evaluation with Virtual Media Yes No 40,00

Final exam Written exam Yes Yes 60,00

TOTAL 100,00

Observations

Observations for part-time students
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