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Investigacao Operacional I

1. Caracterizagcao da Unidade Curricular
1.1. Designagéo da Unidade Curricular
1.1.1. Designacao

Investigagdo Operacional Il

Curso(s):
Gestao (P.L.)
Gestéo

1.1.2. Designation

Operational Research Il

Course(s):
Degree in Management

1.2. Sigla da area cientifica em que se insere

1.2.1. Sigla da area cientifica

G

1.2.2. Scientific area's acronym

G

1.3. Duracdo da Unidade Curricular

1.3.1. Duracéo
Semestral

1.3.2. Duration
Semestral

1.4. Total de horas de trabalho

1.4.1. Horas de trabalho
Horas de Trabalho: 0108:00

1.4.2. Working hours
Working hours: 0108:00
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1.5. Total de horas de contacto

1.5.1. Horas de contacto

(T) Tedricas: 0000:00 (TC) Trabalho de Campo: 0000:00
(TP) Tedrico-Praticas: 0040:30 (OT) Orientagdo Tutorial: 0005:00
(P) Praticas: 0004:30 (E) Estagio: 0000:00
(PL) Praticas Laboratoriais: 0000:00 (O) Outras: 0000:00
(S) Seminario: 0000:00
Horas Contacto: 0050:00

1.5.2. Contact hours

(T) Theoretical: 0000:00 (TC) Field Work: 0000:00
(TP) Theoretical-practical: 0040:30 (OT) Tutorial Guidance: 0005:00
(P) Practical: 0004:30 (E) Internship: 0000:00
(PL) Laboratory practices: 0000:00 (O) Other: 0000:00
(S) Seminar: 0000:00

Contact Hours: 0050:00

1.6. ECTS
4

1.7. Observacdes

1.7.1. Observagoes

Obrigatéria

1.7.2. Comments

Required

2. Docente responsavel e respetiva carga letiva na Unidade Curricular

2.1. Docente responsavel e carga letiva (preencher o nome completo)

IRENE MARIA PEREIRA DA GUIA ARRAIANO

TPGD61 (3 horas semanais; 45 horas semestrais), TPGD62 (3 horas semanais; 45 horas semestrais), TPGD63 (3 horas
semanais; 45 horas semestrais)

2.2. Responsible academic staff member and lecturing load (fill in the full name)

IRENE MARIA PEREIRA DA GUIA ARRAIANO

TPGD61 (3 week hours; 45 semester hours), TPGD62 (3 week hours; 45 semester hours), TPGD63 (3 week hours; 45
semester hours)
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3. Outros docentes e respetivas cargas letivas na Unidade Curricular

3.1. Outros docentes e respetivas carga letivas

ELSA INES SILVA DO ROSARIO NEGAS
TPGNG61 (3 horas semanais; 45 horas semestrais), TPGN62 (3 horas semanais; 45 horas semestrais)

3.2. Other academic staff and lecturing load

ELSA INES SILVA DO ROSARIO NEGAS
TPGNG61 (3 week hours; 45 semester hours), TPGNG62 (3 week hours; 45 semester hours)

4. Objetivos de aprendizagem (conhecimentos, aptiddes e competéncias a desenvolver pelos estudantes)

4.1. Objetivos de aprendizagem

Dar a conhecer métodos matematicos de optimizacdo dos recursos de uma organizacdo, desenvolvendo as capacidades
de elaborar modelos matematicos que representem as situacées reais.

Desenvolver a capacidade de utilizar diferentes algoritmos ao dispor para resolver os modelos matematicos, fornecendo
assim aos decisores apoios cientificos que ajudem a estabelecer estratégias adequadas.

4.2. Learning outcomes of the curricular unit

Make known methods of mathematical optimization of the resources of an organization, developing the capacity to develop
mathematical models that represent the real situations.
Develop the ability to use different algorithms to have to solve mathematical models, thus providing decision makers with

scientific support to help establish appropriate strategies.
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5.Conteuddos programéticos

5.1. Contetdos

1. Problemas de Transporte e Afetacéo

2. Modelos de Redes

2.1 Introducéo.

2.2 Nocbes basicas de grafos.

2.3 Problema da arvore de suporte de custo minimo.
2.4 Problema do caminho mais curto.

2.5 Problema do fluxo maximo.

3 - Programacado Linear Inteira

3.1 Introducéo.

3.2 Modelos de programacao linear inteira.

3.3 Modelos com variaveis binarias.

3.4 Propriedades da programacdo linear inteira.

3.5 Resolugéo grafica. Método de branch-and-bound .

3.6 Resolugédo de problemas utilizando software.
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5.2. Syllabus

1. Transport and Allocation Problems

2. Network Models

2.1 Introduction.

2.2 Basic notions of graphs.

2.3 Minimum cost support tree problem.

2.4 Shortest path problem.

2.5 Maximum flow problem.

3 - Integer Linear Programming

3.1 Introduction.

3.2 Integer linear programming models.

3.3 Models with binary variables.

3.4 Properties of integer linear programming.
3.5 Graphic resolution. Branch-and-bound method.

3.6 Troubleshooting using software.

6.2. Demonstration of the syllabus coherence with the curricular unit's objectives

At the end of the course unit the learner is expected to be able to:

Identify problems in various areas, such as production, storage, resource management and investment management,
transportation, distribution and represent them through a mathematical model;

Use mathematical techniques and software to solve modeled problems;

Identify, model and solve transport, affectation and network problems;

Identify, model and solve integer linear programming problems.
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7. Metodologias de ensino (avaliagcdo incluida)

7.1. Metodologias de ensino (avaliagdo incluida)

As aulas séo lecionadas presencialmente, nas quais o docente expfe a matéria e a exemplifica através de casos praticos.
Em cada capitulo s&o resolvidos exercicios no quadro e alguns exemploa com recurso a powerpoint. A lecionacgao recorre
a resolucéo de exercicios praticos com recurso a software. Para beneficiar das componentes da avaliagdo continua, o
aluno necessita de assistir a pelo menos 70% das aulas . A avaliagdo continua consta de dois testes presenciais com
ponderacédo de 50% cada, em que a nota minima é de 6,5 valores em cada um deles. O aluno pode realizar o exame final
presencial em data fixada de acordo com o calendario letivo.

7.2. Teaching methodologies (including evaluation)

Classes are taught in person, in which the teacher explains the subject and exemplifies it through practical cases. In each
chapter, exercises are solved on the board and some examples using Powerpoint. The teaching involves solving practical
exercises using software.

To benefit from the continuous assessment components, the student needs to attend at least 70% of the classes.

Continuous assessment consists of two face-to-face tests weighing 50% each, where the minimum grade is 6.5 in each of
them. The student can take the final exam in person on a date set in accordance with the academic calendar.

8. Demonstracao da coeréncia das metodologias de ensino com 0s objetivos de aprendizagem da Unidade
Curricular

8.1. Demonstracdo da coeréncia das metodologias

No final da unidade curricular o aluno devera ser capaz de:

identificar problemas de diversas areas, nomeadamente produ¢éo, armazenamento, gestdo de recursos e gestao de
investimentos, transporte, distribuicdo e representa-los através de um modelo matematico;

- utilizar técnicas matematicas e software para a resolucéo dos problemas modelados;
- identificar, modelar e resolver problemas de transportes, afetacéo e redes;

- identificar, modelar e resolver problemas de programacao linear inteira.
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8.2. Demonstration of the coherence between the teaching methodologies and the learning outcomes

Learning outcomes of the course unit .

At the end of the course unit the learner is expected to be able to:

- Identify problems in various areas, such as production, storage, resource management and investment management,
transportation, distribution and represent them through a mathematical model;

- use mathematical techniques and software to solve modeled problems;

- identify, model and solve transport, affectation and network problems;

- identify, model and solve integer linear programming problems.

9. Bibliografia de consulta/existéncia obrigatéria
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