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Otros:

CAPACIDADES PREVIAS

Linear algebra, calculus, theoretical modelling of engineering and physics problems.

COMPETENCIAS DE LA TITULACION A LAS QUE CONTRIBUYE LA ASIGNATURA

Especificas:
CE1 MAST21. Aplicar el método cientifico para el estudio de la fenomenologia particular del ambiente aeroespacial.

Transversales:

CT3. TRABAJO EN EQUIPO: Ser capaz de trabajar como miembro de un equipo interdisciplinar, ya sea como un miembro mas o
realizando tareas de direccidn, con la finalidad de contribuir a desarrollar proyectos con pragmatismo y sentido de la responsabilidad,
asumiendo compromisos teniendo en cuenta los recursos disponibles.

CT5. TERCERA LENGUA: Conocer una tercera lengua, preferentemente el inglés, con un nivel adecuado oral y escrito y en
consonancia con las necesidades que tendran los titulados vy tituladas.

Basicas:
CB7. Que los estudiantes sepan aplicar los conocimientos adquiridos y su capacidad de resolucién de problemas en entornos nuevos o
poco conocidos dentro de contextos mas amplios (o multidisciplinares) relacionados con su area de estudio.

METODOLOGIAS DOCENTES

Course lectures are presential and attendance is compulsory. Course materials consist of slide presentations and numerical
codes/scripts. Sessions are generally structured as a 2h theory exposition in a classroom, followed by a numerical lab session to
implement practical examples of the concepts just learnt.

The methodologies involved are:

MD1: Theory sessions

MD2: Interactive sessions

MD3: Lab sessions

MD5: Autonomous work

MD6: Group work

MD7: Tutorials
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OBJETIVOS DE APRENDIZAJE DE LA ASIGNATURA

The course is a hands-on introduction to the numerical solution of linear and nonlinear systems, optimization, and ordinary and partial
differential equations. The emphasis is on understanding fundamental aspects of numerical methods and the challenges associated
with their implementation and validation. After the course, the students are able to find the methods in standard libraries that are
more suitable for a particular problem, and they can assess the trade-offs between accuracy and cost. As software, we use python.

HORAS TOTALES DE DEDICACION DEL ESTUDIANTADO

Tipo Horas Porcentaje
Horas grupo grande 45,0 36.00
Horas aprendizaje auténomo 80,0 64.00

Dedicacion total: 125 h

CONTENIDOS

Introduction.

Descripcion:
- Computational engineering.
- Python3. Optionally, Spyder3 as programming environment.

Actividades vinculadas:
AO1: Theory session

A04: Lab session

A09: Self study

Dedicacion: 15h
Grupo grande/Teoria: 4h
Aprendizaje auténomo: 11h

Linear systems of equations.

Descripcion:

- Direct methods. Operation count. Gaussian elimination, LU factorization, Cholesky factorization. Pivoting. Sparsity and fill-in.
- Iterative methods. Consistency, Stability and Convergence. Stationary methods (Jacobi, Gauss-Seidel, over-relaxation methods)

and non-stationary methods (steepest descent, conjugate gradient). Preconditioning.

Actividades vinculadas:
AO1: Theory sessions
A02: Interactive sessions
AO03: Problem resolution
A04: Lab sessions

AO05: Discussion sessions
A08: Tutorials

AQ09: Self study

A10: Home exercises
All: Home project

A12: Graded home exercises/activities

Dedicacion: 22h
Grupo grande/Teoria: 8h
Aprendizaje autébnomo: 14h
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Nonlinear systems and optimisation.
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Descripcion:
- Non-linear systems. Review of iterative methods, direct method, Newton’s method and its variants. Convergence criteria.
- Optimization. Unconstrained optimization, line-search methods, gradient methods. Trust-region techniques.

Actividades vinculadas:

AO1:
A02:
A03:
A04:
AO05:
A08:
A09:
A10:
All:
Al2:

Theory sessions

Interactive sessions

Problem resolution

Lab sessions

Discussion sessions

Tutorials

Self study

Home exercises

Home project

Graded home exercises/activities

Dedicacion: 22h
Grupo grande/Teoria: 8h
Aprendizaje autonomo: 14h

Ordinary differential equations.

Descripcion:

- Finite difference approximations. Taylor tables. Error analysis. Boundary value problems.

- Time-marching schemes. Explicit and implicit schemes. Error and stability analysis. Initial value problems.

Actividades vinculadas:

AO1:
A02:
A03:
A04:
AO05:
A08:
A09:
A10:
: Home project
Al12:

All

Theory sessions
Interactive sessions
Problem resolution
Lab sessions
Discussion sessions
Tutorials

Self study

Home exercises

Graded home exercises/activities

Dedicacion: 22h
Grupo grande/Teoria: 8h
Aprendizaje autonomo: 14h
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Partial differential equations.

Descripcion:

- Finite difference methods. Semi-discrete approach (method of lines). Error and stability analysis: Advection-diffusion equations
(CFL number and diffusion number).

- Multidimensional problems. Operator splitting.

- Introduction to finite volume methods. Interpolation problem.

- Introduction to finite element methods. Weak formulation. Element discretization. System assembly.

Actividades vinculadas:
AO01: Theory sessions
A02: Interactive sessions
AO03: Problem resolution
A04: Lab sessions

AO05: Discussion sessions
AO08: Tutorials

A09: Self study

A10: Home exercises
Al1l: Home project

A12: Graded home exercises/activities

Dedicacion: 44h
Grupo grande/Teoria: 16h
Aprendizaje autonomo: 28h

SISTEMA DE CALIFICACION

The evaluation is based on take-home assignments, where the students have to write python codes to solve specific problems with
the algorithms discussed in class.

5 take-home assignments (100% of the final grade, each 20%).
In case of failing, the grade will be based on one additional written in-class exam on the date fixed in the calendar of final exams. The

grade obtained in the additional written in-class exam will range between 0 and 10 and will replace that of the course based on the
take-home assignments.

NORMAS PARA LA REALIZACION DE LAS PRUEBAS.

Open book exam
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