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[30h+30h exercises] 5 credits
This course istaught in the 1st semester

Teacher(s): Pierre Dupont, Peter Van Roy (coord.)
Language: French

Level: First cycle

Aims

At the conclusion of this course, the students will be able to:

- make a choice between several data representations and algorithms to process them,

- reason on program fragments: algorithmic complexity and efficiency of the programs
that implement them, reasoning with recursion,

- apply the principles of object-oriented modeling,

- design and apply methods for program testing.

Main themes

The principal themes covered by this course are:

- Techniques for deriving the computational complexity of an agorithm

- Techniques for reasoning about programs

- Object-oriented modeling

- Linear and tree-like data structures

- Recursive algorithms

- Implementation in Java of medium-sized programs

- Methods for testing and validating programs

- Data abstraction

- Linear data abstractions (stacks, queues, lists, ...) and their applications

- Techniques for representing linear data abstractions

- Object-oriented modeling (inheritance, composition, and reuse)

- Preconditions, postconditions, invariants

- Reasoning techniques (deduction rules, termination proofs, ...)

- Basics of computational complexity

- Derivation of the temporal complexity of an algorithm

- Derivation of the spatial complexity of a data structure

- Recursive formulation of a solution and recursive algorithms

- Tree-like data abstractions (binary trees) and their applications

- Techniques for representing tree-like data abstractions

- Quantified measurements of program efficiency

- Design and implementation of methods for testing and validating programs
Active learning will be encouraged. The precise form that the active participation
of the student will take is up to the teacher, following the pedagogical guidelines
of the Faculty.

Other information (prerequisite, evaluation (assessment methods), cour se materials recommended readings,

)

The evaluation has 2 components. an intermediary evaluation during the quadrimester and a final exam at the end of the
guadrimester (written exam). The final mark is a combination of the scoresin these two evaluations

- Workfiles for each of the parts (available on the website and in

printed version); Reference book: University Physics (Freedman and Y oung)
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Other creditsin programs

ELEC21 Premiére année du programme conduisant au grade d'ingénieur (5 credits) Mandatory
civil ectricien

FSA11BA Premiére année de bachelier en sciences de I'ingénieur, (5 credits)
orientation ingénieur civil

FSA12BA Deuxiéme année de bachelier en sciences de I'ingénieur, (5 credits) Mandatory
orientation ingénieur civil

MAP21 Premiére année du programme conduisant au grade d'ingénieur (5 credits)
civil en mathématiques appliquées

SINF12BA Deuxiéme année d'études de bachelier en sciences (5 credits) Mandatory
informatiques
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