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The learning process designed for this subject is based on the following:

Strong interaction between the teacher/student. This interaction is brought into being through a division of work and
responsibilities between the students and the teacher. Nevertheless, it must be taken into account that, to a certain
degree, students can set their learning pace based on their own needs and availability, following the guidelines set by the
teacher.

Matemáticas II is conceived as a stand-alone combination of contents, yet organized into two fundamental and
complementary forms, which are: the theoretical concepts of each teaching unit and the solving of problems or resolution
of questions, at the same time supported by other activities.

DEFENCE

The learning process designed for this subject is based on the following activities:

• Classroom learning:
1. Activities Type I. Theory and problems lectures.

Both the theoretical contents, with illustrative examples, and representative problems will be presented in plenary
lectures.

2. Activities Type II. Computer-lab lectures.
Computer-lab classes will be conducted in computer-lab facilities of the centre. Students will become familiar with
symbolic, numerical and graphic calculus using suitable mathematical software.

3. Activities Type III. Evaluation tests.
During the course, the student will carry out several evaluation tests of the following types:

• Theoretical and practical tests.
• Computer-lab tests.

• Non-classroom learning:
1. Activities Type IV. Applied practicums.

2. Activities Type V. Autonomous study.
In order to successfully overcome this subject, it is estimated that students shall expend a minimum of 65 hours of
autonomous study.

5.2.Learning tasks

SPECIALIZATION IN BUSINESS

The programme offered to the student to help them achieve their target results is made up of the following activities...

Involves the active participation of the student, in a way that the results achieved in the learning process are developed,
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not taking away from those already set out, the activities are the following:

• Face-to-face generic activities :
o Theory Classes : The theoretical concepts of the subject are explained and illustrative examples are

developed as support to the theory when necessary.
o Practical Classes : Problems and practical cases are carried out, complementary to the theoretical concepts

studied.
o Individual Tutorials : Those carried out giving individual, personalized attention with a teacher from the

department. Said tutorials may be in person or online.
• Generic non-class activities:
o Study and understanding of the theory taught in the lectures.
o Understanding and assimilation of the problems and practical cases solved in the practical classes.
o Preparation of seminars, solutions to proposed problems, etc.
o Preparation of summaries and reports.
o Preparation of the written tests for continuous assessment and final exams.

The subject has 6 ECTS credits, which represents 150 hours of student work in the subject during the semester, in other
words, 10 hours (Lectures: 4 h.; Other Activities: 6 h.) per week for 15 weeks of class.

The overall distribution is:

• 52 hours of lectures, with 50% theoretical demonstration and 50% solving type problems.
• 8 hours of written assessment tests.
• 90 hours of personal study, divided up over the 15 weeks of the semester.

There is a tutorial calendar timetable set by the teacher that can be requested by the students who want a tutorial.

DEFENCE

The subject consists of different types of activities:

1. Theory sessions.
2. Problem-solving sessions.
3. Computer-lab classes.
4. Personalized tutoring.
5. Autonomous study.
6. Realization of self-evaluation activities.

5.3.Syllabus

SPECIALIZATION IN BUSINESS
1.- Introduction to Octave.
2.- Systems of Linear Equations.
3.- Determinants.
4.- Numerical linear algebra.
5.- Vector Spaces.
6.- Orthogonality and Least Squares
7.- The Geometry of Vector Spaces.
8.- Diagonalization.
9.- Singular value decomposition.
10.- Multiple integrals: double integrals.
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11.- Multiple integrals: change of variables; triple integrals.
12.- Plane and space curves: curvature and torsion.
13.- Line Integrals: the fundamental theorem for line integrals; Green's theorem.
14.- Surfaces: normal vector.
15.- Surface Integrals: Stokes' theorem, Gauss' theorem.
DEFENCE

The contents of the subject are the following:

• Matrices, linear systems and determinants.
• Vector spaces.
• Euclidean spaces.
• Linear maps.
• Eigenvalues and eigenvectors: Diagonal form.
• Bilinear and quadratic forms.
• Affine space.

5.4.Course planning and calendar

SPECIALIZATION IN BUSINESS
A detailed schedule will be published in the Moodle page of the subjet.

The dates of the final exams will be those that are officially published on the School website .

DEFENCE

The specific dates for the scheduled activities are made public in the Moodle platform, http://moodle.unizar.es , in which
students are enrolled at the beginning of the course.

Besides, the course schedule can be found in the website of the Centro Universitario de la Defensa: http://cud.unizar.es

5.5.Bibliography and recommended resources

SPECIALIZATION IN BUSINESS

The updated bibliography at http://psfunizar7.unizar.es/br13/eBuscar.php?tipo=a

• Burgos Roman, Juan de. Algebra lineal y geometría cartesiana / Juan de Burgos Román . - 2ª ed. Madrid :
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McGrawHill, D.L. 1999
• Apostol, Tom M.. Calculus. Vol.1, Cálculo con funciones de una variable, con una introducción al álgebra lineal /

Tom M. Apostol. - 2ª ed. reimp. Barcelona [etc.] : Reverté, cop. 2002
• Apostol, Tom M.. Calculus. Vol.2, Cálculo con funciones de varias variables y álgebra lineal, con aplicaciones a las

ecuaciones diferenciales y a las probabilidades / Tom M. Apostol. - 2ª ed., 7ª reimp. Barcelona, [etc.] : Reverté, D.L.
2002

• Rojo, Jesús. Algebra lineal / Jesús Rojo . - 2ª ed. Madrid [etc.] : McGraw-Hill Interamericana, D. L. 2007
• Burgos Roman, Juan de. Fundamentos matemáticos de la ingeniería (álgebra y cálculo) : definiciones, teoremas y

resultados / Juan de Burgos Román . - Ed. Estudiante Madrid : García-Maroto, D. L. 2008
• Allaire, Grégoire. Numerical Linear Algebra / Grégoire Allaire, Sidi Mahmoud Kaber. - 1ª edición New York:

Springer-Verlag, 2008
• Quarteroni, Alfio. Cálculo científico con MATLAB y Octave / A. Quarteroni, F. Saleri Milano : Springer, cop. 2006
• Bradley, Gerald L.. Cálculo de varias variables / Gerald L. Bradley, Karl J. Smith ; traducción, José Luis Vicente

Córdoba ; revisión técnica, Pedro Paúl Escolano Madrid [etc.] : Prentice Hall, D.L. 1998
• Matemáticas avanzadas para ingeniería / Glyn James ... [et al.] ; traducción, Elena de Oteyza de Oteyza, Carlos

Hernández Garciadiego ; revisión técnica, Juan Carlos del Valle, Juan Aguilar Pascual . - 2a ed. México [etc.] :
Pearson Educación, 2002
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• Martín Morales, Jorge. Álgebra lineal Aplicaciones y / Jorge Martín Morales, Mª Victoria Sebastián Guerrero, Raquel
Gutiérrez Villacampa. - 2ª ed . Zaragoza: Centro Universitario de la Defensa de 2013

• Otal Germán, Antonio. Álgebra lineal con wxMaxima / Antonio Otal Germán, Mª Victoria Sebastián Guerrero,
Raquel Gutiérrez Villacampa. - 1ª ed. Zaragoza: Centro Universitario de la Defensa de 2013

• L. Merino, E. Santos. Algebra Lineal con métodos elementales. Ed. Paraninfo, 2006
• D.C. Lay. Álgebra Lineal y sus aplicaciones. Ed. Pearson, 2007
• A. de la Villa. Problemas de álgebra con esquemas teóricos. Ed. CLAGSA, 1994
• Axler, Sheldon. Álgebra Lineal hecho a la derecha. New York, Springer, 2004
• Poole, David. Álgebra lineal: una moderna Introducción / David Po=< técnica de revisión, Gerardo P. Aguilar

Sánchez. - 2ª ed. México DF: Cengage Learning, poli. 2007
• Sterling, Mary Jane. Álgebra Lineal para los maniquíes. Indianápolis: Wiley Publishing, Inc. 2009
• Martín, Miguel Ángel. Matemáticas Bioenriquecidas. Madrid: el autor, 2013
• Burgos Román, Juan de. Cálculo infinitesimal de las variables Varias / Juan de Burgos Román. - 2ª ed. Madrid

[etc.]: McGraw-Hill / Interamericana, poli. 2008
• Burgos Román, Juan de. Cálculo infinitesimal De Una Variable / Juan de Burgos Román Madrid [etc.]: McGraw-Hill,

DL1997
• Apostol, Tom M .. Cálculo. Vol.1, Cálculo con Funciones De Una variable con Una Introducción al álgebra lineal /

Tom M. Apostol. - 2ª ed. REIMP. Barcelona [etc.]: Reverté, poli. 2002
• Apostol, Tom M .. Cálculo. Vol.2, Cálculo con Funciones de Varias variables lineales y álgebra, con Aplicaciones a

las Ecuaciones Diferenciales ya las Probabilidades / Tom M. Apostol. -. 2ª ed, 7ª REIMP. Barcelona,
&#8203;&#8203;[etc.]: Reverté, DL 2002

• Galindo Soto, Félix. Guía práctica de Cálculo infinitesimal es variable real UNA / Félix Galindo Soto, Javier Sanz
Gil, Luis A. Tristán Vega. - 1ª ed. Madrid [etc.]: Thomson, DL 2003

• Kress, Rainer. Análisis numérico / Rainer Kress Nueva York: Springer, cop. 1998
• Larson, Ron. Cálculo 1: De Una Variable / Ron Larson, Bruce H. Edwards; técnica de revisión, Marlene Aguilar

Abalo ... [et al.]; [Traducción: Joel Ibarra Escutia ... (et al.)]. - 9ª ed. México [etc.]: McGraw Hill, cop. 2010
• Larson, Ron. Cálculo 2: De Varias Variables / Ron Larson, Bruce H. Edwards; técnica de revisión, Marlene Aguilar

Abalo ... [et al.]; [Traducción: Joel Ibarra Escutia ... (et al.)]. - 9ª ed. México [etc.]: McGraw Hill, cop. 2010
• Marsden, Jerrold E .. Cálculo vectorial / Jerrold E. Marsden, Anthony J. Tromba; Versión en español Javier Páez

Cárdenas; Colaboración técnica Purificación González Sancho. - 4a. ed México [etc.]: Addison-Wesley Longman,
1998
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