
Page 1 of 3 

School of Technology and Management 
Course Unit Syllabus  
 
Level of qualification:  
First cycle (EQF level 6) - Bachelor 
Study cycle:  
Computer Science 
 

Course Unit: 9119103 – Mathematical Analysis 

Year 1 Semester 1 ISCED Code: 0541 ECTS: 6.0 

 
Tipe of Course Unit: Compulsory 

 

 
Delivery Mode: Face-to-face 

 

 
Language of Instruction: Portuguese  

 

COURSE COORDINATOR: Teresa Maria Monteiro 

HOURS OF WORK 

TOTAL 
HOURS 

Contact Hours 

Hours in 
autonomous 

work Theory 
Theory and 

practice  

Practical 
and 

laboratory 
work 

Field 
work 

Seminar 
Internsh

ip 
Tutorial 

guidance  
Other 

150       30 30                               90 

 
Prerequisites (if applicable): n/a 
 

LEARNING OUTCOMES (knowledge, skills and competence) 

Students should be able to: 

1. Know the language of mathematics; 

2. Formulate valid reasoning; 

3. Realize the need of the premises of a given outcome; 

4. Use the tool of real functions of a real variable, namely in the calculation of limits, in the graph of a function and in the 
application of the properties of continuous functions; 

5. Use derivation, namely in the determination of tangent lines to a graph of a function, in the determination of extreme values, in 
the survey of indeterminations and in the approximation of continuous and differentiable functions by polynomial functions; 

6. Serve up tool integration, namely in the determination of lengths, areas and volumes; 

7. Analyze the convergence of a series and calculate its sum whenever possible. 

CONTENTS 

1. Numbers and Sequences 

Real numbers (field properties; order relation and least-upper-bound axiom). Natural numbers. Induction. Succession. Notion of 
limit. Infinite limits. Operations with limits. Indeterminacies. 

2. Real functions of one real variable 

General properties. Operations with functions. Limits and continuity. Theorems of Bolzano and Weierstrass. 

3. Differential calculus in IR 

Notion of derivative. Derivation rules. Fundamental theorems. Derivative of order n. Taylor formula. Cauchy rule. 

4. Integral calculus in IR  

Anti-derivatives at intervals. Riemann integral. Fundamental theorem of calculus. 

5. Infinite and powers series 

Notion of convergence. Geometric series. Series of nonnegative terms. Comparison criteria. Comparison with the Dirichlet 
series. D 'Alembert criteria. Absolute convergence. Cauchy product. Power series. Radius of convergence. Differentiability. 
Developments in series. 
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DEMONSTRATION OF THE CONTENTS COHERENCE WITH THE COURSE UNIT’S LEARNING OUTCOMES 

All contents contribute to the achievement of 1-3 because they are presented in mathematical language and call for their 
understanding and application. 

The contents referred in 1 to 2 contribute to achieve the objective 4, because they work the concepts of limit, the real function of 
real variable, the graph of a function, and properties of continuous functions. 

The contents referred in 3 contribute to achieve the objective 5, because: 

- the term derived applies to the determination of tangent lines and to the calculation of extremes; 

- Taylor's formula applies to the determination of extremes and to the approximation of functions by polynomial functions; 

- Cauchy Rule applies to Indeterminations in Limits. 

The contents referred in 4 contribute to achieve the objective 6 and the contents referred in 5 contribute to achieve the objective 
7. 

 

TEACHING METHODOLOGIES 

In the classes the contents are theoretically exposed and will be made demonstrations of some properties and theorems, 
application examples will be given and will be proposed to students some exercises to solve. 

Before introducing a new theme, it is made a historical introduction and a contextualization in relation to the theme of the course 
program and in accordance with the objectives set. 

Besides the use of notebook support developed by the teacher, which contains definitions, properties, application examples and 
proposed exercises, students are encouraged to seek and use other means of support with the intention of acquiring skills and 
being jointly responsible for their own training. 

In the "Época Normal", students are assessed through two written tests and participation in class, optional for working students. 
In the "Época de Recurso", students can retrieve any of the above tests or submit to the Final Exam. 

DEMONSTRATION OF THE COHERENCE BETWEEN THE TEACHING METHODOLOGIES AND THE LEARNING 
OUTCOMES 

The theoretical presentation in the classrooms draws on mathematical language and explores the context in which each result is 
valid. Whenever possible, demonstrations of the results are made and the validity of reasoning is explored. 

Examples done in class and the proposed exercises include: 

- calculating limits; 

- sketch graphs of functions; 

- the application of continuous functions properties; 

- the determination of tangent lines to graphs; 

- the determination of extreme values; 

- raising indeterminations; 

- the approximation of continuous functions by polynomial functions; 

- the determination of lengths, areas and volumes; 

- the convergence analysis and calculation of a series, and whenever possible, their sum. 

Throughout the lessons, not only argumentation and exposure are rigorous, as well as students are encouraged to apply their 
knowledge to examine in what context can use the known results, explain their reasoning and to reflect on the arguments of 
colleagues. 

EVALUATION METHODS 

The evaluation will be made from the face written tests carried out by the student, partial or global, and can be supplemented by 
written resolution of proposed work, with or without oral presentation thereof. 

MAIN BIBLIOGRAPHY 

1. Apostol, T. M., 1985, Cálculo, Vol.1, Rio de Janeiro: Editora Reverté, Lda. 

2. Campos, J. F., 1995, Introdução à Análise Matemática, 6ª ed. Fundação Gulbenkian. 

3. Stewart, J., 2010, Cálculo, Vol.1, São Paulo: Thomson Pioneira. 
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