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Academic year 2026 - 2027

1. IDENTIFYING DATA

Degree First Degree in Industrial Electronic Engineering and Automatic Control
Systems

Type and Year Core. Year 1

Faculty School of Industrial Engineering and Telecommunications

Discipline Subject Area: Mathematics
Basic Training Module

Course unit title and
code

G273 - Algebra and Geometry

Number of ECTS
credits allocated

6 Term Semester based (2)

Knowledge Field Industrial engineering, mechanical engineering, automation engineering, industrial organization engineering and
navigation engineering

Web

Language of
instruction

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

Department DPTO. MATEMATICA APLICADA Y CIENCIAS DE LA COMPUTACION

Name of lecturer ENRIQUE RODRIGUEZ FERNANDEZ

E-mail enrique.rodriguez@unican.es

Office E.T.S. de Ingenieros de Caminos, Canales y Puertos. Planta: + 1. DESPACHO PROFESORES (1038)

Other lecturers MARCO BRAVIN

4. OBJECTIVES

- Understand the fundamental concepts of linear algebra and apply them to problem-solving.
- Be able to carry out simple proofs using rigorous logical reasoning.
- Learn to use mathematical software for solving problems involving systems of linear equations and matrix diagonalization.
- Be able to address problems with the assistance of artificial intelligence.

6. SUBJECT PROGRAM

CONTENTS
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1 Block I:

- Introduction to vector and matrix algebra and to systems of linear equations
- Solution sets of systems of linear equations
- Linear dependence and independence of vectors
- Efficient solving of systems using LU and Cholesky factorization
- Vector spaces
- Basis, dimension, coordinate systems
- Vector spaces with inner product: distances, angles, and projections
- Orthogonal bases, QR factorization
- Approximate solution of inconsistent systems
- Least squares fitting of a point cloud
- Orthogonal projection of functions

2 Block II:

- Linear transformations
- Kernel, image, injectivity, and surjectivity
- Inverse transformations
- Determinants
- Isometric linear transformations
- Change of basis
- Equivalent and similar matrices
- Computation of eigenvalues and eigenvectors
- Matrix diagonalization
- Applications of diagonalization
- Singular value decomposition

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessme
nt

%

In-class exercises Others No No 20,00

Practical exam Laboratory evaluation No Yes 20,00

Final exam Written exam Yes Yes 60,00

TOTAL 100,00

Observations

The continuous evaluation grade is maintained for the extraordinary exam.

Observations for part-time students

Students enrolled part-time may choose to follow the evaluation method or to take only the final exam.

8. BIBLIOGRAPHY AND TEACHING MATERIALS

BASIC

Apuntes y material proporcionado por los profesores.


