
123

Number Theory, 
Elementary 

Cryptography 
and Codes

Giulia Maria Piacentini Cattaneo
Maria Welleda Baldoni • Ciro Ciliberto



Printed on acid-free paper

9 8 7 6 5 4 3 2 1

springer.com

Cover design: WMX Design GmbH, Heidelberg

c©

ISBN 978-3-540-69199-0 e-ISBN 978-3-540-69200-3

                                   

 Italy

2009 Springer-Verlag Berlin Heidelberg

Mathematics Subject Classification (2000):

Library of Congress Control Number: 2008938959

This work is subject to copyright. All rights are reserved, whether the whole or part of the material
is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, broad-
casting, reproduction on microfilm or in any other way, and storage in data banks. Duplication of
this publication or parts thereof is permitted only under the provisions of the German Copyright Law
of September 9, 1965, in its current version, and permission for use must always be obtained from
Springer. Violations are liable to prosecution under the German Copyright Law.

The use of general descriptive names, registered names, trademarks, etc. in this publication does not
imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

 Via della Ricerca Scientifica, 1

baldoni@mat.uniroma2.it

 00133 Roma

Ciro Ciliberto 

piacentini@mat.uniroma2.it

11G05, 14G50, 94B05

Giulia Maria Piacentini Cattaneo
Università di Roma - Tor Vergata 

Maria Welleda Baldoni

 Dipartimento di Matematica

cilibert@mat.uniroma2.it

Cover figure from Balla, Ciacomo  © VG Bild-Kunst, Bonn 2008

Aritmetica, crittografia e codici by W.M. Baldoni, C. Ciliberto, and G.M. Piacentini Cattaneo
Copyright © 2006 Springer-Verlag Italia

All Rights Reserved

Translation from the Italian language edition:

Springer is a part of Springer Science+Business Media

                                   

Translator: 
Daniele A. Gewurz

Ple Aldo Moro, 2
 00185 Roma
 Italy
 gewurz@mat.uniroma1.it

Università di Roma "La Sapienza"
Dipartimento di Matematica



Contents

1 A round-up on numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.1 Mathematical induction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 The concept of recursion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

1.2.1 Fibonacci numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.2.2 Further examples of population dynamics . . . . . . . . . . . . . 11
1.2.3 The tower of Hanoi: a non-homogeneous linear case . . . . 13

1.3 The Euclidean algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.3.1 Division . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.3.2 The greatest common divisor . . . . . . . . . . . . . . . . . . . . . . . . 16
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