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PREREQUISITES AND RECOMMENDATIONS

Mathematics at pre-university learning levels. In the case of using Al tools for the development
of the subject, the student must adopt an ethical and responsible use of such tools. The
recommendations outlined in the document "Recommendations for the Use of Artificial
Intelhgence at the UGR," pubhshed at the followmg locatlon must be followed

https: d. f teli tificial d

BRIEF DESCRIPTION OF COURSE CONTENT (According to the programme’s verification report)

The contents covered in the program are the typical topics of Mathematical Analysis and Linear
Algebra:

Numerical series. Geometric series.

Differential and integral calculus of functions of one variable.

Optimization of functions of one variable.

Matrices and determinants. Application to the solution of systems of linear equations.

LEARNING OUTCOMES

SKILLS

KNOWLEDGE

» Co1 - Domina conocimientos basicos relativos al ambito de estudio (Informatica,
Estadistica, Matematicas, Finanzas, Contabilidad, Organizacioén y Direccién de Empresas,
Marketing, Economia), permitiendo su integracién en torno a un objetivo tnico.

 CO3 - Analiza'y comprende la realidad econdmica, identificar el papel que desempeiian
las empresas y el Estado dentro de la economia, y las técnicas instrumentales y
herramientas para la resolucion de problemas econémicos y situaciones reales.
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» C07 - Conoce las técnicas matematicas y estadisticas basicas aplicadas al ambito
economico-empresarial, y analiza cuantitativamente la realidad econémico-empresarial
e interrelaciona los conocimientos adquiridos en diversas materias de la titulacion en el
ambito matematico, estadistico y de la teoria econémica.

COMPETENCIES

» COMo1 - Aprender de manera auténoma y autogestionar el progreso en la adquisicion de
nuevos conocimientos y habilidades.

* COMo5 - Fomentar de manera efectiva el trabajo en equipo, compartir ideas en un
entorno de motivacion, confianza y respeto, y resolver conflictos en el proceso de toma
de decisiones.

SKILLS AND ABILITIES

e HDO2 - Valora a partir de los registros relevantes de informacion la situacion y previsible
evolucion de una empresa y emite informes y diagnosticos sobre situaciones concretas de
empresas y mercados o toma decisiones en base a la informacién obtenida, ofreciendo
soluciones de forma razonada y sintética.

e HDO3 - Disefia, construye, pone en marcha y gestiona de manera efectiva proyectos,
coordinando recursos y procesos para lograr resultados exitosos y cumplir objetivos
especificos. Mantiene un desempeiio 6ptimo y toma decisiones efectivas en situaciones
de alta presion y exigencia.

» HDo4 - Organiza, planifica y controla la gestion global o de las diversas areas funcionales
de la empresa, asi como otras organizaciones publicas y privadas y es capaz de disefiar la
estructura organizativa.

LEARNING OUTCOMES

Co1 — Possesses basic knowledge related to the field of study (Computer Science, Statistics,
Mathematics, Finance, Accounting, Business Organization and Management, Marketing,
Economics), allowing for its integration toward a common goal.

Co3 — Analyzes and understands economic reality, identifies the role of companies and the State
within the economy, and applies instrumental techniques and tools to solve economic problems
and real-life situations.

Co7 — Has knowledge of basic mathematical and statistical techniques applied to the economic-
business field, quantitatively analyzes the economic-business reality, and interrelates the
knowledge acquired in various subjects of the degree program within the mathematical,
statistical, and economic theory domains.

PLANNED LEARNING ACTIVITIES

THEORY SYLLABUS

1. Basic concepts of single-variable functions
1. Intervals. Domain and range of a function.
2. Elementary functions. Properties.
3. Functions in Economics: supply, demand, revenue, cost, profit, utility.
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4. Limit of a function at a point. Continuity.
5.Bolzano's Theorem. Applications.
2. Differential calculus of single-variable functions
1. Differentiability: interpretations and applications.
2. Derivatives of elementary functions. Differentiation rules.
3.Optimization of single-variable functions
1. Increasing and decreasing behavior. Concavity and convexity.
2. Relative and absolute extrema. Weierstrass Theorem.
4. Integral calculus of single-variable functions
1. Finding antiderivatives.
2. Definite integral. Barrow's Rule.
5. Basic concepts of matrices and vectors
1. General overview of vectors: notation, operations, and properties.
2. General overview of matrices: notation, operations, and properties.
3. Calculation of determinants.
4. Inverse matrices.
6. Systems of linear equations
1. Matrix reduction. Rank of a matrix.
2. Gauss method.
3. Rouché—Frobenius Theorem.
4. Homogeneous systems.
7. Matrix diagonalization by similarity
1. Determining eigenvalues and eigenvectors of a matrix.
2. Equivalent matrices and change-of-basis matrices. Diagonalization.
3. Economic interpretations and applications.
8. Sequences and series of real numbers
1. Sequences of real numbers, operators on sequences, arithmetic and geometric
sequences.
2. Series of real numbers, convergence and convergence criteria.
3. Sums of geometric series.

PRACTICAL SYLLABUS

Seminars/Workshops: Seminars to be chosen by the instructor as reinforcement (when
necessary in borderline cases), selected from the following:

1. Supply and demand equations. Profit regions.

2. Approximation of functions using Taylor polynomials (recommended).
3. Optimization of typical economic functions.

4. Matrix equations.

Laboratory Sessions: Computer-based practical sessions as reinforcement (when necessary in
borderline cases, i.e., applicable to those students whose grades are between 4.5 and just below

5):

1. Graphing single-variable functions. Differentiation and integration. Computer-assisted
methods for solving optimization problems.
2. Matrix operations. Systems of equations. Diagonalization.
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RECOMMENDED READING

ESSENTIAL READING

M. Alvarez de Morales Mercado y M.A. Fortes Escalona. Matematicas para Economia y
Administracion y Direcciéon de Empresas.

Julia Garcia Cabello, Matematicas Imprescindibles en la Administracion de Empresas: ejemplos
practicos y aplicaciones, Monografias Matematicas Editorial Avicam Fleming (2016).

J.R. Haeussler. Matematicas para Administracion, Economia, Ciencias Sociales y de la Vida. Ed.
Prentice Hall.

J. Stewart. Calculo Diferencial e integral. Ed. Thomson. H. Sydsaeter. Matematicas para el Analisis
Econdmico. Ed. Prentice Hall.

COMPLEMENTARY READING

P. Alegre. Matematicas Empresariales. Ed. AC. A. Balbas.
Analisis Matematico para la Economia (I1y II). Ed. AC. R. Caballero.
Matematicas Aplicadas a la Economia y la Empresa. Ed. Piramide.

RECOMMENDED LEARNING RESOURCES/TOOLS

https://prado.ugr.es/

https //mateapli.ugr.es/

TEACHING METHODS

e MDo1 - Face-to-face teaching in the classroom.

ASSESSMENT METHODS (Instruments, criteria and percentages)

ORDINARY EXAMINATION DIET

The evaluation will preferably be continuous. However, a single final evaluation may be
requested in accordance with the “Evaluation and Grading Regulations for UGR Students” (see
the corresponding section below). If the single final evaluation is not requested within the
established deadline and form, it will be understood that the student waives this possibility.
Continuous evaluation will be divided into 2 blocks. The score for each block will be obtained
from one or more partial exams plus other activities such as practicals, class exercises, virtual
exams, seminars/workshops, blackboard presentations, assignments, etc. The breakdown of
these scores will be as follows:
* Block I, covering topics 1, 2, 3, and 4, with a maximum score of 5 points, representing
50% of the final grade. Each instructor will inform students of the percentage
distribution between problems, theory, computer practices, and other activities included
in this block.
e BlockII, covering topics 5, 6, 7, and 8, with a maximum score of 5 points, representing
50% of the final grade. Each instructor will inform students of the percentage
distribution between problems, theory, computer practices, and other activities included
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in this block.

The final grade will be the sum of all partial grades obtained.

If the sum is less than 5 points, the student must take the final exam for the block(s) not passed,
on the date and place established by the Faculty.

If the sum is equal to or greater than 5 points and one of the blocks is not passed, the student
may take the final exam for that block on the date and place established by the Faculty; the
definitive exam schedule can be consulted on the Faculty’s website.

The final exam will be a comprehensive written test covering both blocks described, with the
same scoring: Block I out of 5 points and Block IT out of 5 points.

If a student takes the final exam for a block, they waive the score previously obtained in that
block; that is, the score obtained in each block on the final exam will replace the score obtained
during the course.

The grade recorded will be the sum of the grades obtained in each block. Otherwise, the grade will
appear as “not presented.”

EXTRAORDINARY EXAMINATION DIET

In extraordinary exam sessions, a single written exam will be held, and its score will account for
100% of the final grade (10 points).

SINGLE FINAL ASSESSMENT (evaluacion tnica final)

The single final evaluation exam, which the student may opt for in the cases indicated in the UGR
Student Evaluation and Grading Regulations, last amended by the Governing Council on October
26, 2016, and published in BOUGR No. 112 on November 9, 2016 (see Article 8), will consist of:

A written final exam that will account for 100% of the final grade (10 points). The date and
location will be set by the Faculty and will coincide with those of the continuous evaluation.
Students who do not attend this final exam will receive a grade of “Not Presented.”

ADDITIONAL INFORMATION

Both for continuous evaluation and the single final evaluation, all aspects related to assessment
will be governed by the current regulations of the University of Granada.

The Student Evaluation and Grading Regulations of the UGR, last amended by the Governing
Council on October 26, 2016, and published in BOUGR No. 112 on November 9, 2016, apply.
Inclusion and Diversity:

For students with disabilities or other specific educational support needs (NEAE), the tutoring
system will be adapted to these needs, following the recommendations of the university’s
inclusion competence area. Departments and faculties will implement appropriate measures to
ensure that tutoring sessions take place in accessible locations. Additionally, upon faculty
request, support may be requested from the competent UGR unit for special methodological
adaptations.

Information of interest for students with disabilities and/or Specific Educational Support Needs
(NEAE):

Management of services and support: https://ve.ugr.es/servicios/atencionsocial/estudiantes-con-

discapacidad.
Informacion de interés para estudiantado con discapacidad y/o Necesidades Especificas de Apoyo

Educativo (NEAE): Gestion de servicios y apoyos (https://ve.ugr.es/servicios/atencion-

social/estudiantes-con-discapacidad).
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