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Ementa em
portugués

Ementa: Conceitos gerais: (1) Problemas de valor de contorno, Classificacdao de equacdes de
segunda ordem, Teoria de convergéncia, Equagbes bidimensionais do Calor e da Onda. (2)
EquacOes diferenciais parciais elipticas: Formulacdo fraca do problema de Poisson (Solucbes
classicas, Formulagdo fraca, Problema de minimizagdo), Analise funcional elementar
(Teorema da representacdao de Riesz, Operadores Lineares e Funcionais,Lema de Lax
Milgram, Convergéncia Fraca), Espagos de Sobolev (Integral de Lebesgue e Espacgos Lp,
Regularizacdo, Espacos de Sobolev, Tracos e o Subspaco W1,pD, Imersdes de Sobolev),
SolugGes Fracas (Existéncia e Unicidade, Aproximacdo de Galerkin, Regularidade), (3)
Método de Elementos Finitos: Interpolagdo com Elementos Finitos (Elementos Finitos, Lema
de Bramble Hilbert, Transformacoes Afins, Estimativa de Interpolagdo, Familias Afins), P1-
Approximacdo do Problema de Poisson (P1-Método de Elementos Finitos, Estimativas de
Erro, Principio do Maximo Discretizado, Quadraturas, Aproximacdao do Contorno,
Desigualdades Discretizadas), Implementacdo dos Métodos P1 e P2 (P1-Método,
Refinamento Uniforme, Taxas de Convergéncia Experimentais, P2-Método Isoparamétrico),
P1-Aproximacdo das Equacbes de Evolucdo (Equacdo do Calor, Equacdao da Onda,
Implementagbes), (4) Técnicas de Resolugdo Local: Resolugdo Local de Singularidades de
Quina (Singularidades de Quina, Graded Grids, Approximation em Malhas Graduadas,
Realizacdes), Controle de Erro e Adaptividade (Desigualdades Locais, Quasi-Interpolagao,
Estimativa de Erro A Posteriori, Eficiéncia, Refino Adaptativo de Malha, Estimativa de Erro
sem Constate, Implementacdo), Convergéncia e Quasiotimalidade (Reducdo Estrita do Erro,
Quasi-Interpolante de Scott Zhang, Confiabilidade Localizada Discreta, Convergéncia Geral,
Malhas Quasi-6timas), Adaptividade para Equacdo do Calor (Estimativa de Erro,Limites
Residuais, Passo de Tempo Adaptativo, Egrossamento da Malha, Reconstrucdo Eliptica
Reconstruction, Reconstrug

Ementa em
inglés

Syllabus: General Concepts: (1) Boundary Value Problems, Classification of Second-Order
Equations, Abstract Convergence Theory, Two-Dimensional Heat and Wave Equation. (2)
Elliptic Partial Differential Equations: Weak Formulation of the Poisson Problem (Classical
Solutions, Weak Formulation, Minimization Problem), Elementary Functional Analysis (Riesz
Representation Theorem, Linear Operators and Functionals, Lax Milgram Lemma, Weak
Convergence), Sobolev Spaces (Lebesgue Integral and Lp Spaces, Regularization, Sobolev
Spaces, Traces and the Subspace W1,pD, Sobolev Embeddings), Weak Solutions (Existence
and Uniqueness, Galerkin Approximation, Regularity), (3) Finite Element Method:
Interpolation with Finite Elements (Finite Elements, Bramble Hilbert Lemma, Affine
Transformations, Interpolation Estimate, Affine Families), P1-Approximation of the Poisson
Problem (P1-Finite Element Method, Error Estimates, Discrete Maximum Principle,
Quadrature, Boundary Approximation, Discrete Inequalities), Implementation of P1- and P2-
Methods (P1-Method, Uniform Refinement, Experimental Convergence Rates, Isoparametric
P2-Method), P1-Approximation of Evolution Equations (Heat Equation, Wave Equation,
Implementations), (4) Local Resolution Techniques: Local Resolution of Corner Singularities
(Corner Singularities, Graded Grids, Approximation on Graded Grids, Realization), Error
Control and Adaptivity (Local Inequalities, Quasi-Interpolation, A Posteriori Error Estimate,
Efficiency, Adaptive Mesh Refinement, Constant-Free Error Estimation, Implementation),
Convergence and Quasioptimality (Strict Error Reduction, Scott Zhang Quasi-Interpolant,
Discrete Localized Reliability, General Convergence, Quasioptimal Meshes), Adaptivity for the
Heat Equation (Abstract Error Estimate, Residual Bounds, Adaptive Time-Stepping, Mesh
Coarsening, Elliptic Reconstruction, Crank Nicolson Reconstruction).
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