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1. OVERVIEW

	Subject area 
	Algebra 

	Degree 
	Bachelor’s Degree in Computer Engineering

	School/Faculty
	Architecture, Engineering and Design 

	Year 
	First 

	ECTS 
	6 ECTS 

	Type 
	Core 

	Language(s) 
	Spanish 

	Delivery mode 
	On campus 

	Semester 
	Second semester 

	Year 
	2024/2025

	Coordinating professor 
	Jorge Erice Calvo-Sotelo


2. INTRODUCTION 
Algebra is a core subject area in the Bachelor’s Degree in Computer Engineering. 
This subject provides the basic knowledge and tools needed for many of the degree’s subject areas. It develops attitudes associated with Mathematics, such as critical perspective, the need for verification, evaluation of accuracy and the questioning of intuitive judgements. It allows us to study the theoretical and practical concepts of Linear Algebra, which are essential in later subject areas that require the use of matrices and transformations in algebra. In addition, we encourage reasoning and the application of mathematical methodology in multiple aspects of professional training. 
3. SKILLS AND LEARNING OUTCOMES 
Basic skills (CB, by the acronym in Spanish):
· CB1: Students have demonstrated knowledge and understanding of a study area originating from general secondary school education, and are usually at the level where, with the support of more advanced textbooks, they may also demonstrate awareness of the latest developments in their field of study. 
· CB2: Students can apply their knowledge to their work or vocation in a professional manner and possess the skills which are usually evident through the forming and defending of opinions and resolving problems within their study area. 
General skills (CG, by the Spanish acronym): 
· CG2: Knowledge of the basic mathematical tools, mainly linear algebra and probability, for their rigorous and reliable application to model real problems and complex calculations. 
Transversal skills (CT, by the acronym in Spanish): 
· CT6: Oral or written communication: Ability to communicate and gather information, ideas, opinions and viewpoints to understand and be able to act, spoken through words or gestures or written through words and/or graphic elements. 
· CT13: Problem solving: Ability to resolve an unclear or complex issue or situation which has no established solution and requires skill to reach a conclusion. 
· CT15: Responsibility: Ability to fulfil commitments to themselves and others when undertaking a task and try to meet a range of objectives within the learning process. Ability to face and accept the consequences of actions taken freely. 

Specific skills (CE, by the acronym in Spanish): 
· CE5: Understanding of mathematical language and how it is used to formulate propositions and transmit the knowledge required in the different fields of mathematics. 
· CE6: Use of knowledge on linear algebra, differential and integral calculus, numerical methods, statistics and optimisation for problem-solving. 
· CE7: Knowledge and use of computer tools for statistical analysis, numerical and symbolic calculation, graphic visualisation, optimisation, etc. in order to experiment in mathematics and solve problems. 
Learning outcomes (RA, by the acronym in Spanish): 
· RA1: Accurately pose a problem with a mathematical formulation. 
· RA2: Solve a problem using appropriate mathematical language and selecting the optimal method to do so. 
· RA3: Use software for statistical analysis, numerical and symbolic calculation, graphic visualisation, optimisation, etc. in order to experiment in mathematics and solve problems.
· RA4: Participate in group work, taking responsibility for their assigned tasks and presenting results orally and in writing. 
The following table shows how the skills developed in the subject area match up with the intended learning outcomes: 

	Skills 
	Learning outcomes 

	CB2, CT6, CE5 
	RA1: Accurately pose a problem with a mathematical formulation. 

	CB1, CB2, CG2, CT13, CE6, CE7 
	RA2: Solve a problem using appropriate mathematical language and selecting the optimal method to do so. 

	CT6, CE7 
	RA3: Use software for statistical analysis, numerical and symbolic calculation, graphic visualisation, optimisation, etc. in order to experiment in mathematics and solve problems. 

	CB2, CT6, CT15 
	RA4: Participate in group work, taking responsibility for their assigned tasks and presenting results orally and in writing. 


The types of learning activities, plus the amount of time spent on each activity, are as follows: 

	Type of learning activity (AF, by the acronym in Spanish) 
	Number of hours 

	Lectures 
	45 h 

	Laboratory work 
	45 h 

	Integrative activities 
	15 h 

	Independent working 
	37.5 h 

	Independent working 
	7.5 h 

	TOTAL 
	150 h 



4. CONTENTS 
The subject is organised into five learning units, which in turn are each divided into topics (one or two depending on the units): 

	
	Learning unit 1. 

	
	Topic 1: Systems of equations. 

	
	Topic 2: Matrices. 

	
	Topic 3: Determinants. 

	
	Learning unit 2. 

	
	Topic 4: Rouché-Frobenius’s theorem. 

	
	Learning unit 3. 

	
	Topic 5: Vector spaces. 

	
	Topic 6: Linear transformations. Classification 

	
	Learning unit 4. 

	
	Topic 7: Diagnosis of endomorphisms. Jordan normal form. 

	
	Topic 8: Bilinear and quadratic forms. 

	
	Learning unit 5. 

	
	Topic 9: Complex numbers.


5. TEACHING/LEARNING METHODS 
On campus: 
· Collaborative learning. 
· Problem-based learning 
· Lectures 



6. LEARNING ACTIVITIES 
The types of learning activities, plus the amount of time spent on each activity, are as follows: 
On campus:

	Learning activity (AF, by the acronym in Spanish) 
	Number of hours 

	Lectures, reading on main topics and complementary materials, implementation of activities carried out independently and collectively (including participation in collaborative learning forums).
	50 h 

	Integrative group work, consisting of participation in debates and seminars, and group implementation of integrative activities, mainly in the classroom.
	25 h 

	Independent working.
	50 h 

	Tutorials, academic monitoring and assessment, both in the classroom and on the Campus Virtual.
	25 h 

	TOTAL 
	150 h 


Online:

	Learning activity (AF, by the acronym in Spanish)
	Number of hours

	Independent working
	50 h

	Independent reading on complementary topics and materials and implementation of activities carried out independently. Asynchronous group discussion on the Campus Virtual forum, and online seminars
	50 h

	Group work
	25 h

	Tutorials, academic monitoring and assessment
	25 h

	TOTAL
	150 h


7. ASSESSMENT 
The assessment systems, plus their weighting in the final grade for the subject area, are as follows: 


On campus:

	Assessable task 
	Assessment criteria 
	Weighting (%) 

	On-campus classes 
		The student will regularly attend the subject area’s on-campus classes (minimum 50%). 
		Criteria met/Criteria not met 

	30% 




	Individual/group activities 
	The solutions are correct and include explanations to facilitate reading and comprehension. 

The steps are properly argued, the data correctly identified and their significance determined. 

The method has been used correctly and orderly and the most efficient process to obtain results from the given data has been chosen. 
	

	Group project 
	Participate actively together with the members of the group. 

Show the ability to work in groups. 

The solution to the activity is correct and includes explanations and conclusions to facilitate reading and comprehension. 
	20% 

	Midterm knowledge test 
	Understand the mathematical concepts and how to apply them.

Correctly use the mathematical tools necessary to apply the concepts for problem-solving. 

Organise results logically and express them accurately. 
	20% 

	Final integrative knowledge test 
	
Understand the mathematical concepts and how to apply them.

Correctly use the mathematical tools necessary to apply the concepts for problem-solving.

Organise results logically and express them accurately. 
	30% 


On the Campus Virtual, when you open the subject area, you will find all the details of your assessable tasks and the deadlines and assessment procedures for each task.  


Online

	Assessment system
	Weighting

	On-campus knowledge tests 
	60% 

	Reports and papers 
	10 - 20 % 

	Alternative assessment methods 
	10 - 20 % 

	Field experience (discussion forum) 
	0 - 5 % 

	Skills 
	10 - 20 % 


7.1. Ordinary exam period 
In order to pass the subject area in the ordinary exam period, you must meet the following requirements: 
· Achieve a grade of at least 5.0 out of 10.0 in the group project and in the individual and group activities. 
· Achieve a grade of at least 5.0 out of 10.0 in the final integrative knowledge test. 
· Meet the minimum class attendance requirements set out by the School of Architecture, Engineering and Design. 
· Achieve a final weighted grade of at least 5.0 out of 10 for the subject area. 
When the required minimum grades to carry out the weighted average of the assessable activities are not achieved (the minimum is not reached in any of the above points), the final grade will be: 
· the weighted average if it is 4 or lower. 
· 4 if the weighted average is higher than 4. 
The grade in the ordinary exam period will appear as NP (No grade reported) if the student fails to submit any assessable task which counts towards the weighted average. 
7.2. Extraordinary exam period (resits) 
In order to pass the subject area in the extraordinary exam period, you must: 
· Achieve a grade of at least 5.0 out of 10.0 in the group project and in the individual and group activities. 
· Achieve a grade of at least 5.0 out of 10.0 in the final integrative knowledge test. 
· Achieve a final weighted grade of at least 5.0 out of 10 for the subject area.  
Activities that were not passed or not submitted in the ordinary exam period must be repeated. These activities may be subject to an authorship test by the professor. Details of these substitute activities will be published on the Campus Virtual at the end of the ordinary exam period. When the required minimum grades to carry out the weighted average of the assessable activities are not achieved (the minimum is not reached in any of the above points), the final grade will be:

	The weighted average if it is 4 or lower. 

	4 if the weighted average is higher than 4. 



8. TIMELINE 

The timeline with the submission dates for the subject area’s activities and events will be indicated in this section. 

	Assessable tasks
	Learning Units (UA, by their Spanish acronym) 
	Date 
	Weighting 

	Collaborative sessions 
	7. ASSESSMENT 
	Week 02 
	30% 

	
	7. ASSESSMENT 
	Week 04 
	

	
	7. ASSESSMENT 
	Week 06 
	

	
	7. ASSESSMENT 
	Week 10 
	

	
	7. ASSESSMENT 
	Week 12 
	

	
	7. ASSESSMENT 
	Week 14 
	

	Group project 
	UA1 - UA6 
	Week 16 
	20% 

	Midterm knowledge test 
	UA1, UA2, UA3 
	Week 08 
	20% 

	Integrative knowledge test 
	UA1, UA2, UA3, UA4, UA5, UA6 
	Week 18 
	30% 


The timeline may be subject to change for logistical reasons related to the activities. Students will be informed of any changes in due time and course.  
9. BIBLIOGRAPHY 

	Useful reference books are listed below. All publications are available in the Dulce Chacón University Library for reference or loan. 

	· LAY D. C., Linear Algebra and its Applications. Addison Wesley, 2006.

	· C. ALSINA, E. TRILLAS. Lecciones de Algebra y Geometría. Barcelona, Gustavo Gil, 1984. 

	· P. SANZ, F.J. VÁZQUEZ, P. ORTEGA. Álgebra Lineal. Prentice Hall, 2002. 

	· L. MERINO, E. SANTOS. Álgebra Lineal con Métodos Elementales. Ed. Paraninfo 2016. 

	· STRANG G., Linear Algebra and its Applications. Cengage Learning, 2005 (4th Edition).


10. DIVERSITY AWARENESS UNIT 
Students with special educational needs: 
To ensure equal opportunities, curricular adaptations or adjustments for students with special educational needs will be outlined by the Diversity Awareness Unit (UAD, Spanish acronym). 
As an essential requirement, students with special educational needs must obtain a report about the curricular adaptations/adjustments from the Diversity Awareness Unit by contacting unidad.diversidad@universidadeuropea.es at the beginning of each semester.



11. STUDENT SATISFACTION SURVEYS 
Your opinion matters! 
Universidad Europea encourages you to complete our satisfaction surveys to identify strengths and areas for improvement for staff, degrees and the learning process. 
These surveys will be available in the survey area of your campus virtual or by email. 
Your opinion is essential to improve the quality of the degree. 
Many thanks for taking part. 
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