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Chapter 1

Introduction

Using a computer to solve a problem requires a lot of preparation work. Having no ca-
pacity for invention, the computer can only execute the orders provided to it via a program.
The latter must therefore be established in such a way as to consider all the eventualities

(i.e., cases) of treatment.
Example: the Div(a,b) problem, don’t forget the case b=0!

1.1 Solving a problem in computer science

Indeed, in computer science we have several steps to follow when solving a problem:

e step 1: Problem definition:

This involves determining all available information and the form of the desired results.

e step 2: Problem analysis:
It involves finding a way to move from data to results. In certain cases it may be
necessary to carry out a theoretical study. The result of the analysis step is an algo-
rithm. A first definition of an algorithm can be the following:
“An algorithm is a finite sequence of instructions uniquely indicating the order in

which a set of operations must be performed to solve all problems of a given type.”

Also note that there are problems for which we cannot find a solution and therefore

it is impossible to give the corresponding algorithm.

e step 3: Writing an algorithm with an algorithmic description language:

Once you find a way to move from data to results, you must be able to write a clear



and unambiguous solution. As it is impossible to do this in natural language, the

existence of an algorithmic language is essential.

e step 4: Translation of the algorithm into a programming language:
Steps 1, 2 and 3 are done without the use of a machine. If we want to make the
algorithm concrete or practical, we would have to translate it into a programming lan-
guage. We will then say that a program is an algorithm expressed in a programming

language.

e step 5: Program debug:

When you submit the program to the machine, the latter processes it in two stages:

1. The machine (can) assist the correction of the program, this is called “lexi-
cal/syntax checking” in programming jargon.
2. The machine translates the meaning expressed by the program into an exe-

cutable version (called: object program, machine-code program, etc).

If the results obtained are those expected, the development of the program ends.
If we do not obtain results, we will say that there are logical errors. The program
either gives no results, unexpected results or partial results. In this case, we must
first review whether the algorithm has been translated well, or whether there has

been a good analysis.

1.2 Algorithm concept

1.2.1 Definition

We can define an algorithm as follows:
Result of a logical approach to solving a problem. This is the result of the analysis.
Or:
A sequence of calculation steps that takes a set of values as input and produces a set of

values as output.

1.2.2 Properties

We can state the following five properties that an algorithm must satisfy:



1. Generality: an algorithm must always be designed in such a way as to consider all the

eventualities of a treatment.

2. Termination: An algorithm must stop after a finite time.

3. Fully Defined: all operations of an algorithm must be unambiguously defined (no

ambiguity )

4. Repetitiveness: generally, an algorithm contains several iterations, i.e. actions

that are repeated several times.

5. Efficiency: Ideally, an algorithm should be designed in such a way that it runs in minimum time

and consumes minimum resources.

1.2.3 Examples

o GCD (Greatest Common Divisor) of two numbers u and v.

— Naive algorithm: we successively test whether each integer is a common divisor.

— Decomposition into prime numbers.

e Sorting algorithms
e Search algorithms

— Search for a character string in a text (Word processing software).
— Dictionary search.

— ...etc.

1.2.4 Remark

Please note, some problems do not admit an exact and usable algorithmic solution. In

this case, we use heuristic algorithms which provide approximate solutions.

1.3 A conventional algorithmic language

During this course, we will use a conventional algorithmic language to describe the
different solutions to the problems. The following algorithm summarizes the general form

of an algorithm and most of the declarations and instructions that can be used.
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