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Objetivos de Aprendizagem

Proporcionar ferramentas numeéricas apropriadas para a resolucéo de problemas concretos. Sensibilizar os
alunos para o extenso campo das aplicacdes da Investigacao Operacional no dominio da engenharia e
planeamento. Preparar os alunos para a formulacao e resolucéo de problemas de apoio a deciséo, em areas
como o planeamento, gestao de recursos, e outros, recorrendo para tal a modelos de programacéo linear e
andlise de deciséo.

Learning Outcomes of the Curricular Unit

Provide appropriate numerical tools for solving concrete problems. Sensitize students to the broad field of
operational research applications in the context of decision support. Prepare students to identify, formulate
and solve problems involving the quality of decision making in areas such as planning, resource
management, coordination and other activities. To this end we resort to models of Linear Programming and
Decision Theory.

Conteudos Programaéticos (Lim:1000)

1. Erros em calculo numérico: erros de truncatura e de arredondamento.

2. Resolucao de sistemas nao lineares: método de Newton.

3. Interpolagéo polinomial: interpolacdo com diferencas divididas; interpolagéo com splines.

4. Diferenciacéo e integracdo numéricas: formulas para a diferenciacdo numérica; regra dos Trapézios e
regras de Simpson.

5. Solucbes numéricas de equacdes diferenciais ordinarias: problema do valor inicial; métodos de série de
Taylor e métodos de Runge-Kultta.

6. O modelo de programacéao linear: formulacdo de problemas de otimizacdo e de programacao linear;
resolucao grafica.

7. Método Simplex: algoritmo Simplex Primal; casos particulares.

8. Analise de sensibilidade em programacéo linear.

9. Introducao a teoria da decisdo: o problema da deciséo; accbes admissiveis e inadmissiveis; critérios de
decisdo ndo probabilisticos e probabilisticos; valor da informacéo perfeita; decisdes sequénciais.
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Syllabus (Lim:1000)

Errors in numerical calculation; resolution of non-linear systems: Newton's method. Polynomial interpolation;
Numerical differentiation and integration; Numerical solutions of ordinary differential equations.
Formulations in Linear Programming and Mixed Integer Linear Programming, Graphic and simplex method,
Sensibility analysis.

Decision Theory, Decision on Uncertainty and Risk, Decision Trees

Metodologias de Ensino (Avaliacdo incluida; Lim:1000)

Nas aulas tedricas os conteldos sdo apresentados seguindo uma metodologia expositiva que €, sempre que
possivel, ilustrada com exemplos simples permitindo uma melhor compreenséo das matérias. Nas aulas
préticas laboratoriais e teérico-praticas seréo resolvidos exercicios onde serdo consolidados os conceitos
tedricos. Em alguns algoritmos recorre-se a resolugdo em software.

Ao longo do semestre sao propostas varias tarefas (trabalhos de casa e na sala de aula) que sdo avaliadas.
Na época normal a avaliagcao sera ou por Avaliagdo Continua (constituida por 2 testes intercalares sujeitos a
uma nota minima de 7 valores e avaliacdo das tarefas) ou por Prova Escrita a realizar na época de exames.
Um aluno com classificacao superior a 17 devera defender a sua nota, caso ndo o faca a classificacdo sera
17 valores.

O exame da época recurso e especial podera contemplar uma prova adicional oral para os alunos que
tenham obtido na prova escrita uma classificacéo entre 8 e 9.4 valores.

Teaching Methodologies (Including evaluation; Lim:1000)

In the lectures contents are presented using a expose methodology, illustrated with simple examples that
allows a better understanding of the subjects. In practical classes, laboratory and theoretical-practical
classes, exercises are solved and the theoretical concepts are consolidated. The use of software is promoted
to solve some algorithms. Throughout the semester is proposed a set of tasks. These tasks are assessed
and classified.

In regular period the evaluation will be by Continuous Evaluation (consisting of 2 tasks to do in group and two
individual intercalary tests subject to a minimum score of 7 values) or by a written test to be held at the
normal period of the evaluation.

A student with Classification greater than 17 can protect his note, if it does not the classification will be 17
marks.

The extra period of exams may contemplate an additional oral exam for students who have obtained a rating
between 8 and 9.4 values in the written test.
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Bibliografia de Consulta (Lim:1000)

Métodos Numéricos:

- Atkinson K., An Introduction to Numerical Analysis, John Wiley & Sons-New York, 1989 [519.6 ATK INT]
- Burden, R. e Faires, J., Numerical Analysis, PWS-Kent Publishing Company-Boston, 1993 [519.6 BUR]
- Chapra, S. e Canale, R., Numerical Methods for Engineers, McGraw Hill-Boston, 1988 [519.6 CHA]

- Ledermann, W., Handbook of Applicable Mathematics: Numerical Methods, John Wiley & Sons-New
York,1981 [519.6 HAN]

- Pina, Heitor, Métodos Numéricos, McGraw Hill-Lisboa, 1998 [51 PIN MET]

Investigacao Operacional:

- Bronson, Richard, Pesquisa Operacional, McGraw-Hill-S&o Paulo, 1985 [519.8 BRO PES]

- Guerreiro, Jorge, Alipio Magalhdes e Manuel Ramalhete, Programacéao Linear, volumes 1 e 2, McGraw
Hill-Lisboa, 1984-1985,

[119.85 GUE]

Bibliography (Lim:1000)

- Atkinson K., An Introduction to Numerical Analysis, John Wiley & Sons-New York, 1989 [519.6 ATK INT]
- Burden, R. e Faires, J., Numerical Analysis, PWS-Kent Publishing Company-Boston, 1993 [519.6 BUR]
- Chapra, S. e Canale, R., Numerical Methods for Engineers, McGraw Hill-Boston, 1988 [519.6 CHA]

- Ledermann, W., Handbook of Applicable Mathematics: Numerical Methods, John Wiley & Sons-New
York,1981 [519.6 HAN]

- Pina, Heitor, Métodos Numéricos, McGraw Hill-Lisboa, 1998 [51 PIN MET]

- Bronson, Richard, Pesquisa Operacional, McGraw-Hill-S&o Paulo, 1985 [519.8 BRO PES]

- Guerreiro, Jorge, Alipio Magalhdes e Manuel Ramalhete, Programacao Linear, volumes 1 e 2, McGraw
Hill-Lisboa, 1984-1985, [119.85 GUE]

Observacbes

«Observacdes»

Observations

«Observations»
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Observagfes complementares
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