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Objectives of Education

In this course, some basic mathematical aspects will be provided to understand the existing relationships
between different environmental parameters. Emphasis will be placed on teaching a block of basic
mathematical tools: matrices, differential calculus, integral calculus, and geometry.

At the end of the course, the students should have:

a) obtained knowledge and calculus skills on matrices and systems of linear equations, basic linear
transformations in the plane and space, differential and integral calculus of real-valued real functions;

b) acquired basic knowledge about the use of Matlab, having had to practice with problems posed in some
of the subjects that make up the course program;

Competencies

Especific

To know and apply the lexicon and concepts of the Marine Sciences and Technologies and other related
fields.

Establish a good practice in the integration of common numerical, laboratory and field techniques in the
analysis of any problem related to the marine environment.

Generic

Develop a professional activity in the field of Marine Sciences and Technologies.
Address in a comprehensive manner the analysis and preservation of the marine environment with
sustainability criteria.



Total hours of student work

Hours Percentage
Supervised Learning | Large group 30.0h 50.00 %
Medium group 30.0h 50.00 %
Laboratory classes 0.0h 0.00 %
Guided Activities 0.0h 0.00 %
Self Study 90.0h

Contents

Unit 0: Basic notions

- Manipulation of algebraic expressions with parameters.
- Trigonometric functions: sine, cosine and tangent.
- Logarithms.

Unit 1: Functions

- Graphical representation and main features of elementary functions: polynomial, rational, logarithmic,
exponential, trigonometric, piecewise functions.

- Operations with functions and transformations f(x)+a, f(x+a).

- Composition of functions.

- Limits for x tending to infinity. Solution of indeterminations infinity/infinity, infinity-infinity: orders of
magnitude.

- Limits for x tending to a real value. Lateral limits. Vertical asymptotes. Solution of indeterminations 0/0:
simplification and equivalent infinitesimals.

- Continuity of functions.

Unit 2: Differential calculus

- Definition of derivative an its application to compute derivatives of simple functions.

- Interpretation of the derivative as the slope of the tangent line.

- Computation of the derivative of elementary functions: ax, x*p, sin(x), cos(x), In(x), exp(x).

- Derivative of the sum, the product and the quocient of functions: (f+g)’, (fg)’, (f/g)’.

- Chain rule.

- Relation between the sign of the derivative and the increase/decrease of a function. Determination of
critical points and classification of extrema. Optimisation problems.

Unit 3: Integral calculus

- Computation of primitives of elementary functions: polynomials, exp(x), sin(x), cos(x), 1/x, and those
obtained as the compoistion of functions (f'(g(x))*g’(x)).

- Computation of integrals by integration by parts.

- Definite integral and Barrow’s rule.

- Applications of the definite integral: computation of areas and volumes of revolution bodies; problems in
mathematical modelling.

Unit 4: Algebra and geometry

- Matrices: definition and operations with matrices.

- Determinants of 2x2 and 3x3 matrices.

- Planar linear transformations: rotations, axial symmetries, translations, homotheties, affine transformations.
- Spatial linear transformations.

- Space geometry: definition of straight lines and planes, relative position of two lines, plane intersection.

- Gauss method for the solution of systems of equations. Relation between the solution of a 3x3 system and
the intersection of three planes.



Teaching Methodology

Theoretical classes will be given, solving problems and practices. The subject is face-to-face and the work
in class will be evaluated, in addition to the exams proposed for the course. The participation in class will be
very positive. Class attendance will not be enough to pass the subject, which means that the student must
spend about 4 hours a week on a regular basis outside the classroom. Support material is used in the
format of a detailed teaching plan through the ATENEA virtual campus: contents, programming of
assessment activities and directed learning and bibliography. Each week will consist of 4h-regular sessions
+ 2h of workshop (where additional questions can be answered and clarified, some other problems can be
solved, etc.).

Although most of the sessions will be given in the language indicated, sessions supported by other
occasional guest experts may be held in other languages.

Grading Rules

(*) The evaluation calendar and grading rules will be approved before the start of the course.

The grade for the course will consist of:

- Activities (NA).

- Two exams (NE1 and NEZ2).

1. Activities (NA) will include, among others, the resolution of problems and the participation in class.

2. The contents of the NE1 and NE2 exams will be in accordance with all the subject taught from the
beginning of the course.

- The NE1 exam will be taken approximately halfway through the semester and the subjects taught so far
will enter.

- The NE2 exam will be a final exam, where the complete subject taught throughout the course will enter.
The note of the exams will be calculated as:

NE = max (0.3 * NE1 + 0.7 * NE2, NE2)
The final grade for the course will be:

Final Note = 0.25 * NA + 0.75 * NE

Test Rules

Will be discussed at the beginning of the course.
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