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Forewords

This book on number theory stands as a testament to the power of
collaboration and the essence of problem-solving in mathematical exploration.
Its inception and completion occurred within the brief yet intensive period of
Dr. Prasetyo’s visit to the Mathematics Department at the University of Toronto
in Fall 2023. During this short visit but immensely productive stay, the vibrant
academic environment and collaborative spirit fostered an atmosphere
conducive to deep mathematical inquiry. Engaging discussions, shared insights,
and collective problem-solving sessions formed the bedrock upon which this
book was built. Number theory, a field revered for its elegance and depth,
demands an approach rooted in problem-solving. The ethos of this book
mirrors the ethos of the department—where mathematical problems serve as
gateways to new vistas of understanding. Number theory also plays an
important role since it is a background for further course including group
theory and combinatorics. May this book serve as an invitation to enthusiasts,
students, and scholars to embark on a journey of discovery, where the joy of
solving problems illuminates the path to deeper mathematical truths.

Prof. Joe Repka, Ph.D
Mathematics Department of University of Toronto
Toronto, November 23, 2023



Preface

We begin by expressing our deepest gratitude to almighty Allah SWT for
countless blessings, boundless mercy, and unwavering grace. It is through His divine
guidance and providence that we are able to present to you the book “Introduction
to Number Theory.”

The primary distinction between this version and the previous one ”Elementary
Number Theory” lies in the approach we have taken. In this revised edition, we have
placed a strong emphasis on problem-solving techniques right from the beginning.
Our intention is to equip the reader with the skills and mindset necessary to delve
into the intricacies of Number Theory with greater depth and intensity. This book
has been meticulously crafted to serve as a valuable teaching resource for the
Number Theory Course, catering to both undergraduate students pursuing pure
mathematics and those specializing in mathematics education. Our aim in this book
is to present the core concepts of Number Theory in a clear, effective, and easily
comprehensible manner. We have strived to simplify complex topics, making them
accessible to learners of all levels. Additionally, we have included a selection of
challenging and competitive questions to stimulate critical thinking and further
enhance your understanding of the subject. We extend our heartfelt appreciation to
all those who have contributed to the completion of this book. Their unwavering
support and dedication have been instrumental in bringing this project to fruition.
However, we acknowledge that no work is without its imperfections, and we humbly
welcome any suggestions, criticisms, and feedback from our readers. It is through
your insights that we hope to refine and perfect this book in future editions.

In closing, it’s important to note that the completion of this book took place in

Toronto in the year 2023, coinciding with the active involvement of the first
author, PWP, in the SAME (Scheme for Academic Mobility and Exchange) 2023
regular program at Mathematics Department, University of Toronto, Ontario,
Canada as a visiting faculty. The convergence of these events underscores the
collaborative and dynamic nature of the academic world, where ideas and knowledge
are cultivated and shared.

As we present this book to our readers, our hope and aspiration are that it serve
as a wellspring of knowledge and a source of inspiration. We envision it as a guiding
light or all those who embark on the captivating journey of exploring the
multifaceted and intriguing world of Number Theory. May the insights and wisdom
contained within these pages ignite curiosity, spark intellectual inquiry, and foster
a deeper appreciation for the beauty and intricacies of this mathematical discipline.
Your engagement is crucial to us, and we wholeheartedly invite your valuable
comments and suggestions to further enhance and refine this book. Your input
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contributes to the ongoing journey of perfecting and enriching the content within
these pages. It is through this collaborative effort that we can ensure the continuous
improvement of the book, making it an even more valuable resource for all who seek
knowledge in this subject matter.

Thank you for being an essential part of this endeavor. Any comments or
suggestions can be shared via email at:

puguh.prasetyo@pmat.uad.ac.id.

May Allah’s abundant blessings continue to envelop each and every one of us,
providing the guidance and inspiration needed for a journey of ever-deepening
understanding and wisdom.

With heartfelt gratitude and the warmest of regards
Toronto, November 2023

Author(s)
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GLOSSARIES

adjugate matrix:

is a matrix associated with a square matrix, especially in the context of linear
algebra. 162

greatest common divisor:

The greatest common divisor (GCD) of two or more integers is the largest
positive integer that divides each of the numbers without leaving a remainder.
71

integer bases:

in numeral systems is closely tied to the development of mathematics and the
need to represent numbers. 89

least common multiple:

The least common multiple (LCM) of two or more integers is the smallest
positive integer that is divisible by each of the given numbers. 78

Mathematical induction:

Mathematical induction is a method or principle used in mathematics to prove
statements about an infinite sequence of objects or an infinite set of natural
numbers. It establishes the validity of a proposition or formula for all elements
within a certain set (usually the set of natural numbers). 16

Mathematical problem solving:

is a process that involves using mathematical principles, techniques, and strate-
gies to analyze and find solutions to mathematical problems. 1

Sieve of Eratosthenes:

The Sieve of Eratosthenes is an ancient and efficient algorithm used to find
all prime numbers up to a specified limit. Named after the Greek mathemati-
cian Eratosthenes, this method eliminates non-prime numbers from a list of
integers. xiv, 7
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Join an exciting journey into the captivating world of
number theory with this comprehensive book
tailored for problem-solving enthusiasts. It starts by
exploring fundamental problem-solving strategies
before diving into prime numbers and divisibility,
unraveling their intricate properties and practical
uses. As you progress, you'll master congruences,
modular arithmetic, solve Diophantine equations,
and wield number-theoretic functions. Discover the
significance of quadratic residues and their role in
cryptography. The pinnacle lies in an enthralling
exploration of Fermat's Last Theorem and Wilson's
Theorem. Throughout, engaging explanations, vivid
examples, and diverse problem sets empower
readers to conquer number theory, culminating in a
confident grasp of these enduring theorems.
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