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Preface

Th-;bmwn for mathematicians learning algorithms. The Algorithms that will be
i is book are simple and do not require any prerequisites in mathematics.

For those of you studying computer sciences, this book will provide you with the code of

in this book. The style we adopt in this book is

simple. The presentation of the algorithms in pseudocode will not assume any background

[In mathematics or programming. This book will contain 7 chapte[s and the chapters focus

will be the presentation of the alg

is the-introduction.- The second-c

orithms that are related to the chapters. The first chapter
apter will contain algorithms in general. The third chapter

presents algorithms of linear algebra. The fourth, fifth and sixth chapter will treat linear
[programming gnd linear programming mathematics. The seventh chapter presents the
general representation of a linear programming. In chapter 8 we present the conclusion

[Prhe ook



1 Introduction

An algorithm is a set of instruction with precise characteritics. The characteristics of an
algorithm are

* Precision

* Finiteness

« Unigueness

« Generality

* Input-Output

Definition 1.1. We understand under precision the possibility of an algorithm to be written
with precised steps

Definition 1.2. The unigueness occurs when the intermediate results of each step of exe-
cution are uniquely defined and depend on the inputs and the results of the previous steps.

Definition 1.3. We want to describe every algorithm as a finite characteristic. Finiteness
means the algorithm will stop after finitely many instructions have been executed.

Definition 1.4. An algorithm will receive an input and produce an output

Definition 1.5. The algorithm will be applied to a set of input



2 How to write Algorithms

The best way to describe an algorithm is to use the ordinary language. But many computer
scientists and mathematicians prefer pseudocode because of its universality and structure.
The pseudocode we write will resemble the Matlab language. Next to the pseudocode will
be given the matlab version of the algorithm.

2.1 Finding the Maximum of Three Numbers

Algorithm 2.1.

function MAXIMUMTHREENUMBER(a, b, c)
T a
if b > z then
T+ b
end if
if ¢ > 2 then
T < C
end if
return z
end function

Listing 1: Algorithm Maximum of Three Numbers

function z=MazimumThreeNumber (a,b,c)
T = a;
if (b >z )
z = b,
end
if( ¢ >z )
z = c;

end
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end

This is a quite simple algorithm for determining the maximum of three numbers using the
only if then structure. We assume that the maximum of the three numubers is x. We then
start with the first number a with the if structure we update the value of z. At line 9 the
value of the maximum of the 3 numbers is given and completes the algorithm.



2.2 Finding the Largest Element in a Finite Sequence

We can use the while loop structure to determine the largest number in a sequence S

Algorithm 2.2.
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Listing 2: Finding the Largest Element in a Finite Sequence

function FindLargestElement (s)
n = length(s);
large = s(1);
7 = 2
while (i <= n)
if s(i) > large
large = s(i);
end
i = 1 + 1;
end
disp (large);
end
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2.3 Finding the Largest Element in a Finite Sequence

Algorithm 2.3.

Listing 3: Finding the Largest Element in a Finite Sequence

function FindLargest-Element (s)

n = length(s);

large = s(1);

for ¢ = 2:n

if s(i) > large
large = s(3);
end
end
disp(large);

end




