
Vice-rector for Academic

Faculty of Sciences

Page 1 of 3

SUBJECT TEACHING GUIDE

G652 - Algorithms and Complexity

First Degree in Computer Systems Engineering
Degree in Mathematics

Academic year 2026 - 2027

1. IDENTIFYING DATA

Degree First Degree in Computer Systems Engineering
Degree in Mathematics

Type and Year Compulsory. Year 2
Optional. Year 3

Faculty Faculty of Sciences

Discipline Subject Area: Computer Programming
Mention in Computer Science
Compulsory Module

Course unit title and
code

G652 - Algorithms and Complexity

Number of ECTS
credits allocated

6 Term Semester based (2)

Knowledge Field Computer and systems engineering
Mathematics and statistics

Web

Language of
instruction

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

Department DPTO. MATEMATICAS, ESTADISTICA Y COMPUTACION

Name of lecturer CAMILO PALAZUELOS CALDERON

E-mail camilo.palazuelos@unican.es

Office Facultad de Ciencias. Planta: + 1. DESPACHO (1053)

Other lecturers

4. OBJECTIVES

Present the Landau notation for expressing the temporal and spatial costs of algorithms, as well as the rules for calculating the
computational complexity of iterative algorithms.

Characterize the complexity classes P, NP and NP-complete, highlighting the implications of the relationships between them, and
introduce the concept of reduction from one computational problem to another.

State the different versions of the master theorem for calculating the computational complexity of divide-and-conquer algorithms and
recognize the differences between their application conditions.
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List classical graph theory problems and, depending on their characteristics, propose solutions with dynamic programming, greedy
algorithms or exhaustive searches.

Provide design strategies for exhaustive search algorithms using techniques such as backtracking or branch and bound.

Design iterative algorithms from linear and multiple recursive algorithms using simple transformation schemes.

6. SUBJECT PROGRAM

CONTENTS

1 ANALYSIS OF ALGORITHMS
· Asymptotic comparison of functions
· Worst-case and average-case complexity
· P, NP and NP-complete complexity classes

2 DIVIDE AND CONQUER
· General algorithm and versions of the master theorem
· Numerical and array search problems
· Array sorting (mergesort and quicksort)

3 DYNAMIC PROGRAMMING
· Principle of optimality and memoization
· Top-down and bottom-up approaches
· Numerical, array and graph problems

4 GREEDY ALGORITHMS
· General algorithm and selection functions
· Array and graph search problems
· Introduction to approximation algorithms

5 BACKTRACKING
· General algorithm and solution representation
· Array and graph search problems
· Iterative design of backtracking algorithms

6 BRANCH AND BOUND
· General algorithm and solution representation
· Solution cost and lower and upper bounds
· Approximation algorithms as a bounding function

7 DESIGN TRANSFORMATION
· From final linear recursive to iterative
· From non-final linear recursive to iterative
· From multiple recursive to iterative

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessme
nt

%

Open-book written exam including theoretical and
problem-solving questions

Written exam Yes Yes 60,00

Programming assignments Written exam No Yes 20,00

Coursework activities, mainly problem-solving exercises Others No Yes 20,00

TOTAL 100,00

Observations

Students may pass the lab component by taking a one-hour written exam, which will be held immediately following the extraordinary
theory and problem-solving exam. They may also pass the problem-solving and exercise component by submitting their work, corrected
in accordance with the professor's feedback.

Observations for part-time students
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Part-time students may pass the course by taking two exams:
· including theoretical and problem-solving questions (80% of the overall grade), with a minimum grade of 5.0;
· involving a programming assignment (20% of the overall grade).

8. BIBLIOGRAPHY AND TEACHING MATERIALS

BASIC

INTRODUCTION TO ALGORITHMS
T. H. Cormen, C. E. Leiserson, R. L. Rivest y C. Stein
The MIT Press, 4.ª edición, 2022

ALGORITHM DESIGN
J. Kleinberg y É. Tardos
Addison-Wesley, 2005


