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ANO | PERIODO DE FUNCIONAMENTO* HORAS DE CONTACTO HORAS TOTAIS DE TRABALHO ECTS
1° s1 30T; 45TP 168 6

* A-Anual;S-Semestral;Q-Quadrimestral; T-Trimestral

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

Matematica elementar.

Objetivos de aprendizagem (conhecimentos, aptidées e competéncias)

Pretende-se que os alunos desenvolvam capacidades de abstragdo e que adquiram conhecimentos relevantes na area de Andlise
Matematica. Com a aprovagao nesta disciplina o aluno devera obter uma boa compreensao das nogdes de limite, de continuidade e de
derivagéo. Pretende-se ainda que saiba aplicar diversos métodos de integragao, incluindo os integrais improprios, e que interiorize as
necessidades de rigor na analise, e de clareza na exposicao, de problemas concretos.

Contelidos programaticos
1. Introdugéo:

Elementos da teoria dos nimeros, recta acabada e indeterminagfes, aplicagcdes entre conjuntos.

2. Fung®es reais de uma variavel real:

Defini¢Bes basicas, limite num ponto e calculo de limites, fun¢des continuas, funcdes elementares.

3. Célculo diferencial:

Derivada num ponto e regras de derivacao, funcdes diferenciaveis, derivadas de ordem superior, estudo de uma funcgao real de variavel
real.

4. Calculo integral:

Definicdo de primitiva, primitivas imediatas, primitivacao e integragéo por partes, primitivacao de poténcias de fungdes trigonométricas,
integracd@o por substituicdo e integracao de funcdes racionais;

Definicao de integral de Riemann e teorema Fundamental do Calculo Integral, duas aplicacdes geométricas;

Integrais improprios.
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Demonstracao da coeréncia dos conteldos programaticos com os objetivos de aprendizagem da unidade curricular

Os conteldos programéticos foram escolhidos para fornecer os conhecimentos fundamentais na introducéo ao estudo duma funcao real
duma variavel, no célculo diferencial e integral, tendo em vista os Objetivos de Aprendizagem propostos.

Metodologias de ensino (avaliagdo incluida)

Aulas tedricas expositivas onde serdo demonstrados os resultados fundamentais, acompanhados com exemplos ilustrativos . Aulas
tedrico-praticas que consistem essencialmente na resolugéo de exercicios, fornecidos antecipadamente aos alunos.

Avaliacéo:

i) Realizam-se trés testes durante o semestre. A ponderacéo dos testes é dada pela formula

nota testes = (nota t.1.) x 35% + (nota t.2.) x 35% + (nota t.3.) x 30%

O aluno cuja nota dos testes seja de 10 valores ou superior esta aprovado e dispensado do exame.

i) Realizacdo de exame escrito de época normal e de recurso, sendo aprovados os alunos com classificagédo nédo inferior a 10 valores.

Demonstracao da coeréncia das metodologias de ensino com os objetivos de aprendizagem da unidade curricular

O caracter expositivo das aulas teéricas onde serdo demonstrados os resultados fundamentais, acompanhados com exemplos
ilustrativos visa a obtencao de bases solidas em Analise Matematica. Os exercicios a resolver nas aulas praticas tém como base os
conteudos programéticos das aulas tedricas e visam consolidar os conhecimentos adquiridos.

Bibliografia principal

1. Apostol, T. M., Calculus, Vols | e Il. Reverté, 1994

2. Campos Ferreira, J., Introducéo a Andlise Matematica. Fundacéo Calouste Gulbenkian, 10a edi¢édo, 2011
3. Demiddvich, B., Problemas e Exercicios de Andlise Matematica. Mir, 1977

4. Piskounov, N., Célculo Diferencial e Integral, Vols | e Il. Lopes da Silva, 1978
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Academic Year 2019-20
Course unit MATHEMATICAL ANALYSIS |
Courses INFORMATICS (COMPUTER SCIENCE) (1st Cycle)
Faculty / School FACULTY OF SCIENCES AND TECHNOLOGY
Main Scientific Area MATEMATICA

Acronym

Language of instruction

Portuguese
Teaching/Learning modality

Presential
Coordinating teacher Nenad Manojlovic

Teaching staff Type Classes Hours (*)
Nenad Manojlovic T, TP T1; TP1 30T; 45TP
Juan Carlos Sanchez Rodriguez TP TP3 45TP
Paulo Alexandre Valentim Semi&o TP TP2 45TP
* For classes taught jointly, it is only accounted the workload of one.
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Contact hours
T TP PL TC S E oT (6] Total
30 |[45 [0 1o [0 Ilo 1o Ilo | [tes

T - Theoretical; TP - Theoretical and practical ; PL - Practical and laboratorial; TC - Field Work; S - Seminar; E - Training; OT - Tutorial; O - Other

Pre-requisites

no pre-requisites

Prior knowledge and skills

High school mathematics.

The students intended learning outcomes (knowledge, skills and competences)

It is intended that students develop abstraction capabilities and acquire basic knowledge in Mathematical Analysis. With the approval of
this course the student will get a good understanding of the notions of limit, continuity and derivation. The aim is also to know how to
apply various methods of integration, including improper integrals, and aquire accuracy in solving and clarity in presentation of concrete
problems.

Syllabus
1. Introduction:

Basics in number theory, number line and indeterminations, mapping between sets.

2. Real functions of one real variable:

Basic definitions, limits, continuity, elemnatry functions.

3. Differential Calculus:

Derivatives, differentiability, higher-order derivatives, analytic study of functions.

4. Integral Calculus:

Indefinite integral, basic properties and rules of integration, integration by parts, integration of trigonometric functions, integration by
substitution, integration of rational functions;

Riemann integral and the fundamental theorem of the calculus, geometrical applications;

Improper integrals.
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Demonstration of the syllabus coherence with the curricular unit's learning objectives

The syllabus were chosen to provide the fundamental knowledge in the introduction to differential and integral calculus, in view of the
proposed Learning Objectives.

Teaching methodologies (including evaluation)

In lectures basic results will be proved and several examples will be shown and explained. Exercise sessions will deal with problems
given previously to students. When appropriate, classes will be supported by appropriate software.

Asesment:
1) There will be three tests. The final grade is calculated according to the formula:

final grade = (grade t.1.) x 35% + (grade t.2.) x 35% + (grade t.3.) x 30%
Students whose final grade is 10 or more are approved. Others have to do to the exam.

2) Students whose exam grade is 10 or more are approved.

Demonstration of the coherence between the teaching methodologies and the learning outcomes

In the lectures the basic results will be proved along with illustrative examples aimed at obtaining a solid foundation in differential and
integral calculus.
The exercises to be solved in sessions are based on the contents of the lectures and aim to consolidate the knowledge acquired.

Main Bibliography

Apostol, T. M., Calculus, Vols | e Il. Reverté, 1994

Campos Ferreira, J., Introducé@o a Analise Matematica. Fundag&o Calouste Gulbenkian, 10a edi¢do, 2011 Demidovich, B., Problemas e

Exerci?cios de Analise Mateméatica. Mir, 1977
Piskounov, N., Calculo Diferencial e Integral, Vols | e Il. Lopes da Silva, 1978
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