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Resultados da aprendizagem e competéncias:

No fim da unidade curricular o aluno deve ser capaz de:

»  Usar o computador com o software Octave para a resolucéo de problemas de matemética aplicada.

»  Escolher o método numérico adequado a resolugdo do problema proposto em funcdo das suas propriedades (estabilidade, convergéncia,
exactiddo...).

Resolver numericamente equactes diferenciais ordinarias e &s derivadas parciais.

Determinar a priori a estabilidade da solugéo de problemas diferenciais dependentes do tempo.

Determinar numericamente minimos e maximos de fungdes ndo lineares multivariaveis.

Resolver numericamente sistemas lineares de grandes dimensdes resultantes de problemas industriais.

Learning outcomes and competences:

At the end of the course unit the learner is expected to be able to:
*  Usethe computer with Octave software to solve problems of applied mathematics.
»  Choose the appropriate numerical method to solve the proposed problem on the basis of their properties (stability, convergence, accuracy...).

»  Solvenumericaly ordinary differential equations and partial differential equations.

*  Determine numerically the minimum or the maximum of non-linear functions multivariable.
*  Solve numericaly linear systems resulting from large industrial problems.

»  Determine in advance the stability of the solution of time dependent problems.
Pré-requisitos:

Antes da unidade curricular o aluno deve ser capaz de:
*  Conhecimentos elementares sobre utilizag&o e programagdo de computadores.

*  Estudar e derivar fungdes uni e multi-variaveis.
. Manipular matrizes e vectores.
*  Resolver sistemas de equagdes lineares através de métodos iterativos.
e Calcular pares préprios.
Prerequisites:

Before the course unit the learner is expected to be able to:

»  Basic knowledge of programming and use of computers.
e Studying and derive functions multivariables.

*  Handle matrices and vectors.
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*  Solving systems of linear equations through iterative and direct methods.
»  Compute eigenpairs.

Conteldo da unidade curricular:

Introducdo a programacao do software Octave. Resolver numericamente, com recurso ao software Octave, problemas que envolvem equactes
diferencias ordinarias e as derivadas parciais, optimizar fungdes multivaridveis e encontrar valores e vectores proprios de matrizes oriundas de
problemas de grandes dimensdes.

Course contents:

Solving numerically, using the numerical software Octave, problemsinvolving ordinary differential equations and partial differential equations,
optimize multivariable functions and compute eigenval ues and eigenvectors coming from different types of matrices.

Contelido da unidade curricular (versdo detalhada):

*  Introducdo a utilizagdo e programagao do software Octave.

*  Resolugdo numérica de Equacdes Diferenciais Ordinérias (EDOs) através de métodos de passo simples (métodos de Euler e de Runge-
Kutta) e multipassos (Adams-Bashford e Adams-Moulton).

*  Resolugdo de problemas de valor fronteiracom EDOs através do método das diferencgas finitas.

*  Resolugdo numérica de Equagtes as Derivadas Parciais (EDPs) dependentes do tempo (parabdlicas e hiperbdlicas) pelo método das
diferengas finitas. Resolucdo de EDPs independentes do tempo (Elipticas). | ntrodugdo ao método dos elementos finitos. Introducéo aos
métodos numéricos para a resol ugdo dos sistemas esparsos resultantes da discretizagdo de EDPs em problemas de valor fronteira.

*  Resolugéo de problemas de optimizago ndo-lineares com e sem restri¢les através dos métodos de Newton, Gradiente Conjugado e dos
multiplicadores de Lagrange.

e Cdélculo numérico de valores e vectores proprios através dos métodos das poténcias, QR e de Lanczos.

Course contents (extended version):

. Introduction to the use and programming of software Octave.

Number solution of Ordinary Differential Equations (EDOs) with single step methods (Euler and of Runge-Kutta) and multi steps methods
(Adams and Adams-Bashford-Moulton).

Resolution of boundary value problems with EDOs through the finite difference method.

Numerical solution of time dependent partial Differential Equations (PDE's) (hyperbolic and parabolic) by the finite difference method.
Numerical resolution of time independent PDE's (Elliptic).

Solving optimization of non-linear constrained and unconstrained problems by numerical methods as Newton, Conjugate Gradient or
Lagrange method.

. Compute iteratively eigenvalues and eigenvectors with iterative methods as the power method, QR method or Lanczos method.

Bibliografia recomendada:

*  Michael T. Heath. “ Scientific Computing an Introductory Survey”. McGraw-Hill, New Y ork, 2002.
. A. Quarteroni e F. Saleri. “ Scientific Computing with MATLAB and Octave”. Springer, 2006.
e SC.ChapraeR. P. Canale. “Métodos Numéricos para Engenharia’. McGraw-Hill, Séo Paulo, 2008.

Métodos de ensino e de aprendizagem:

Practical works. Laboratory work whith the computer. Exposure of major theoretical concepts. Solution of parctical case studies.

Teaching and learning methods:

Practical works. Laboratory work whith the computer. Exposure of major theoretical concepts. Solution of parctical case studies.

Alternativas de avaliagdo:

*  Todos os alunos em épocas normais. - (Ordinario, Trabalhador) (Final, Recurso)
e Trabahos Préticos - 25.0%
»  ExameFina Escrito - 75.0%
*  Alunos trabal hadores estudantes. - (Trabalhador) (Final, Recurso, Especial)
»  ExameFina Escrito - 100.0%
Alunos trabal hadores estudantes podem optar por fazer apenas o exame final.
*  ExameFinal Escrito - 100.0%
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»  Epocas especiais. - (Trabalhador, Ordinario) (Especial)

Lingua em que é ministrada:

Portugués

Validacao Electrénica:

Carlos Jorge da Rocha Balsa 2008-10-08
Carlos Jorge da Rocha Balsa 2008-10-10
Rolando Carlos Pereira Simdes Dias 2008-10-11
Jo&o Paulo Ramos Teixeira 2008-10-16
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