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8. Class type and workload (work time)
Theoretical classes:
Practical classes:
Theoretical-Practical Classes 30,00
Tutorial Guidance: 20,00

9. ECTS Credits
6,00

10. Scientific Area Coordinator

11. Regent
Prof. Doutor JOAO JOSE AMARO AMADOR LEITAO

12. Assistants

13. Teaching Language
Portuguese

14. General Objectives

Give students knowledge in the area of data structures and algorithms. Introduction of more complex
and advanced concepts of data structures and algorithms.

15. Specific Objectives

The objectives of this curricular unit are:
- acquire knowledge about algorithms, in particular recursive, sorting and search algorithms, and
algorithm complexity analysis;
- acquire the fundamental concepts of the main types of sequential data structures (lists, stacks and
queues) as well as non-sequential ones (trees, graphs and hash tables), and the algorithms to
handle each structure.

16. Skills to be acquired

At the end of the Curricular Unit, the student should be able to

- to develop algorithmic skills, particularly in problems involving recursion, sorting and/or searching,
being able to analyze the complexity associated with these algorithms in order to discern the most
efficient way to solve the problem in question;

- devise, outline and implement data structures and respective algorithms with a view to solving
problems.
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17. Teaching Methodology

Presentation of theoretical material followed by analysis and commentary of significant examples.
Presentation of the weekly exercises to be carried out autonomously by the students in addition to
the classes. Monitoring the autonomous resolution of weekly assignments, and their subsequent
correction.

18. Course Unit Program

1. Fundamentals

1.1. Variables, expressions, logic
1.2. selection, repetition

1.3. Subprograms, data types

2. Dynamic memory allocation
2.1. Allocation Functions

2.2. sharpeners

3. Recursive Algorithms

4. Sorting Algorithms
4.1. lteratives: Selection and Exchange (Bubblesort)
4.2. Recursive: by merge (merge sort), by separation (quicksort)

5. Search algorithms
5.1. lterative: exhaustive, sequential and binary;
5.2. Recursives: Binary

6. Hash tables
7. Algorithm complexity analysis

8. Sequential Data Structures

8.1. Stacks

8.2. Queues

8.3. Lists

8.4. Trees

9. Non-Sequential Data Structures
9.1. Binary, search, heap trees
9.2. Directed, undirected graphs
9.3. Hash tables

19. Assessment Methods

The continuous assessment methodology is expressed in the Regulamento Geral de Avaliagao
Continua in force.
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20. Didactic Resources

Classes will be given using visual presentations and joint resolution of exercises. Class materials
will be made available to students, with solved examples. Work will be made available to solve
individually, whose resolution will be monitored and which will be later corrected and resolved in
class.

21. Sustainability Objectives

This course contributes to the following Sustainable Development Goals within the UN framework
and definition:

4 - Quality Education - Through the acquisition of technical skills in data structures.

5 - Gender Equality - Promoting inclusive and gender-sensitive pedagogical practices.

9 - Industry, Innovation, and Infrastructure - Through the application of innovative tools in the design
of computer systems.

22. Keywords

Data structure
Algorithms
recursive
ordination
search

hash table
complexity
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Publisher: Oxford University Press
ISBN Code:
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Edition: 32 Year: 2009
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Publisher: The MIT Press
ISBN Code:
Author(s): Richard E. Neapolitan
Title: Foundations on Algorithms
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ISBN Code:
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