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    Praise for The Voice of Math


    Dave has created a fascinating exploration of mathematics, its historical evolution, and its profound influence on our thinking and humanity. This book is filled with insights revealing the beauty, patterns, and infinite possibilities within the realm of numbers. A must-read for anyone intrigued by the hidden impact of math in our lives, whether they reside inside or outside of math professions.


    —Aree Bly


    Success Coach, Speaker, and Author of The Sustainable Brain


    The Voice of Math is a book for everyone, regardless of where they are on their mathematical journey. Through Dave’s insightful perspective on numbers, readers can explore their own understanding and appreciation for the beauty of mathematics. As you delve into the book, you may even discover another voice speaking to you, guiding you to your unique perspective. Everyone has a voice, and it is uniquely yours. I hope this book helps you find yours, so together, we can create harmony in the world of mathematics.


    —Hannah Y. Park


    Actuarial Manager I, Root Insurance


    
			


    I find certain languages to be beautiful and various words bring me joy. Dave extends these concepts to numbers and mathematics in a very thought-provoking way. I have numbers that hold meaning for me and there are patterns in nature, especially in flowers, that I deeply appreciate. I enjoy numeric puzzles and often reach the end of my understanding. This book pulls all of these things together and helps me appreciate the history and beauty in numbers and mathematics. Novices of math and experts alike will find this a delightful read!


    —Susan Osweiler


    Chief Risk Officer, Sammons Financial Group


    The Voice of Math is a great read for all but especially for those of us who love mathematics. As a mathematician whose research is mainly in Combinatorics and Algebra, this book accentuates the beauty of the integers and how they are such an integral part of our lives. Thank you, Dave, for the history lesson, as I can now use some of this knowledge when teaching my classes. 


    —Dr. Candice Marshall


    Actuarial Science Program Director, Morgan State University


    In The Voice of Math Dave Kester uniquely utilizes the concepts and history of mathematics to help the reader navigate through a thought-provoking journey of personal reflection, meaning, and purpose. Whether you are a mathematician, a scientist, or mostly disconnected from both, you will enjoy this book as an easily accessible and enjoyable  way to look at our world and your life from a different, and hopefully more meaningful, perspective. Like an old and trusted friend, The Voice of Math will be a reliable resource that you will turn to again and again to help challenge your mind and give you some peace and clarity of purpose.  


    —Brian Rihner


    Pastor, Grace Church of Denison, Iowa


    First off, I am not what I would consider a math guy; however, Dave Kester has compelled me through many conversations (and now in his new book) to see the beauty of numbers and math. He has a unique way of using story to connect his audience to his lifetime pursuit of questions, observations, and creative solutions in the math world. When reading The Voice of Math, I am drawn to listen and to consider what I believe to be true about much of life and numbers. I can guarantee that interacting with Dave’s book will challenge you in many areas of your life! And I appreciate that he has spent so much more time than I have researching and contemplating all things math … it has enriched my life tremendously!


    —Andy Fjellman


    Owner, Jabbermouth Media


  


  
		




  
		


  

    Copyright © 2024 by Dave Kester.


    All rights reserved. No part of this book may be used or reproduced in any manner whatsoever without prior written consent of the author, except as provided by the United States of America copyright law.


    Published by Advantage Books, Charleston, South Carolina.
An imprint of Advantage Media.


    ADVANTAGE is a registered trademark, and the Advantage colophon is a trademark of Advantage Media Group, Inc.


    Printed in the United States of America.


    10   9   8   7   6   5   4   3   2   1


    ISBN: 978-1-64225-954-4 (Paperback)
ISBN: 978-1-64225-953-7 (eBook)

Library of Congress Control Number: 2024910502


    Cover design by Matthew Morse.
Layout design by Megan Elger.


    This publication is designed to provide accurate and authoritative information in regard to the subject matter covered. It is sold with the understanding that the publisher is not engaged in rendering legal, accounting, or other professional services. If legal advice or other expert assistance is required, the services of a competent professional person should be sought.


    Advantage Books is an imprint of Advantage Media Group. Advantage Media helps busy entrepreneurs, CEOs, and leaders write and publish a book to grow their business and become the authority in their field. Advantage authors comprise an exclusive community of industry professionals, idea-makers, and thought leaders. For more information go to advantagemedia.com.


  




  
		


  

    Dedicated to Julie, you are my trusted companion. 
Your love and support are steadfast.


    To my father, you taught me the invaluable lesson of 
meeting challenges with courage and resolve.


    And to my late mother, your passionate commitment to education 
shines as a light of hope, especially in the dark spaces.
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    Foreword


    By Charles Johnson, CEO, 
Actuarial Development Institute


    We all seek happiness, but the journey can often leave us feeling lost and in need of guidance. Dave has been that guiding light in my life, unlocking the secrets to finding one’s way over a lifetime. Through his business and his innate selfless love for others, he has taught countless individuals the path to fulfillment, authenticity, and happiness. The key to this path lies in learning math and logic. By understanding the interconnected foundation of the universe through the derivative of one foundational truth from another, we can begin to see the world in a new light. As this logical foothold is built, even the seemingly unintuitive and irrational parts of the universe become clearer. As grandiosity and immensity wash over you, your imagination is set free to explore. In this place of exploration, you can embrace your authentic self, love yourself, and find your place in the vastness of the universe. And, perhaps, in this journey of self-discovery, you may even find the transcendent.


    
			


    In the quest for happiness, our journey is deeply intertwined with our interactions and relationships within the world we inhabit. This pursuit, a blend of seeking a place and forging connections, often leaves us navigating through uncertainty, in dire need of direction and wisdom. In my life, Dave has emerged as a beacon of guidance, illuminating the path toward self-discovery and fulfillment over the years. His endeavors, both through his professional ventures and his inherent altruistic nature, have enriched the lives of many, guiding them toward a life of authenticity, purpose, and joy.


    Central to this journey is the embrace of mathematics and logic. These disciplines offer more than just a collection of numbers and propositions; they are the keys to understanding the fundamental truths of our existence. By delving into math and logic, we can decipher the code that underpins the universe, allowing us to view our world through a lens of clarity and insight. This comprehension builds a solid groundwork from which even the most perplexing and seemingly illogical aspects of the cosmos begin to make sense.


    This exploration into the realms of knowledge is not just an intellectual exercise; it’s a voyage of self-discovery. As we traverse through various fields of study, we uncover facets of our identity, gaining confidence and a deeper understanding of our essence. We learn to recognize our strengths and acknowledge our limitations. The awe-inspiring vastness that envelops us fuels our imagination, propelling us into realms of uncharted creativity. It’s in these moments of exploration that we truly connect with our authentic selves, learning to love who we are and finding our unique place in the universe’s expanse.


    The journey doesn’t stop at self-acceptance and exploration. It beckons us toward the transcendental, towards those eternal truths that remain constant across the ebb and flow of time and space. These immutable truths serve as a grounding force, reminding us of the  grand scheme of things and our modest place within it. They teach us the beauty of humility and the grace of surrender, allowing us to release our burdens and find peace in the simplicity of being.


    Through his guidance, Dave has not just shared a roadmap to personal happiness and fulfillment; he has opened the door to a profound understanding of the universe and our place within it. By championing the cause of logic and mathematics as tools for enlightenment, he has shown how, amidst the vast complexities of the cosmos, we can find simplicity, truth, and ultimately, a deeper sense of happiness. This journey of discovery, underpinned by the lessons learned from Dave, has the power to transform, offering a clearer vision of what it means to live a fulfilled and contented life.


  




  

     Introduction


    We’ve seen amazing inventions in our generation, from the smartphone to GPS technology to AI. Imagine living in a day before these technologies where multiplication was required to navigate safely, and it was performed manually. For example, it was common to manually calculate something like [image: ]. Repeating these types of calculations multiple times a day would not only be tedious but also include a risk of error. Then, in a spark of inspiration, you identified a clever way to transform this multiplication problem to one that can be solved by addition. Adding numbers of several digits is much easier than multiplying. 


    Take a moment and think about how we could ever make this leap. Why would you think we could even invent this shortcut? This was not given as a homework assignment to someone. Someone just had enough imagination to think this was possible. How would you even begin to solve this problem? This spark of genius is what changed transportation from a guessing game to a thing of certainty and opened the door for world travel. We still use this tool today in modern GPS coordinates, data compression, and dictating the f-stop on a camera lens. The tool is the logarithm.


    
			


    In the latter half of the sixteenth century, John Napier had big plans to solve problems in astronomy and trigonometry. However, these tedious multiplication problems slowed his work to a crawl. 


    At Napier’s birth in 1550, mathematics was still in its infancy. Calculus—the mathematical art used in all modern engineering and science—wouldn’t officially exist for another century. The only way to work through complicated mathematical problems was to use the basics: algebra and arithmetic. 


    Other scientists of the time also felt the same. Scientists such as Galileo Galilei, Nicolaus Copernicus, and Leonardo da Vinci all used the same methods of solving equations, often resulting in their lives wasted in time-consuming calculations with a high risk of error. 


    True to the practice of his time, Napier kept in contact with other famous scientists and mathematicians of the period, such as Johannes Kepler and Tycho Brahe. Each astronomer had already made significant strides in calculating the natural motion of celestial bodies, but all agreed that, as new theorems and data were discovered, the calculations to prove them became increasingly arduous. Still, they all powered through, knowing the importance of discovery.


    The desire to find a method of calculation that saved years of work became Napier’s prime consideration as his frustration grew. 


    And, as all great mathematicians, John Napier imagined a deeper reality in the narrative of numbers.


    The mysteries he saw in the universe could start with the simple need for a reduction in labor. So, the basic idea of logarithms was born.


    Over the course of the next twenty years, Napier developed the first logarithm table. The table provided a shortcut to calculations as he successfully transformed complicated multiplications and divisions into simple addition and subtraction. The resulting log  table spanned ninety pages with an additional fifty-seven pages that included extensive notes such as instructions for its use, a comprehensive overview of his findings, and its possible applications. At the time of its release, and even today, the creation of this logarithm table stands as one of the greatest mathematical achievements in history. This is only the tip of the iceberg of this story. I dive a bit deeper into this mystery in the Appendix. 


    There are thousands more stories like this about how numbers and math have arrived. Each individual story is interesting, but to me what is most interesting is the mega story of math. I don’t view math as a subject. Rather, I view math as a growing collection of some of the best ideas we humans have devised and it is ordered in an amazing and systematic way. How did this tremendous collection weave together so seamlessly? Who oversees this process? 


    Math is a passion of mine, but it may not be a passion for you. However, you likely have your own passions. What drives that passion?


    Let’s consider rocks. When you view a rock, what do you see? We could view this rationally and talk about the weight, the size, the category, and other factual features that are true about rocks. This is how I think about rocks.


    Fortunately, I have a friend John who rescues me from my narrow thinking. John is in the business of traveling the world looking for certain types of rocks. John knows all this information and more but when he talks about rocks he speaks with passion. I asked John what excites him about rocks. After all, they just sit there. Nothing could be more fixed and immovable as a rock, right? John is not content with just the outside appearance of rocks but is interested in what is inside the rock. So, he cuts the rocks and buffs until he finds these amazing colors that shine from within. He sees colors he has never seen before,  all hiding within the rock. John sees this beauty as a personal gift for him to enjoy, which inspires a sense of wonder and thankfulness. 


    

      [image: ]

    


    Figure I.1: A rock I’ve received from John.


    
			


    I view math in a way similar to how John views rocks. There are a lot of features of math that are evident from the outside and things we can measure. This book is not about the outside information but the inside beauty. You may think math is as immovable as rocks. But math is a growing subject, which is evident in its history and context. As I witness the beautiful colors of math, whether it is the history or context or the math itself, I am, like my friend John, filled with wonder and thankfulness. 


    I want you, the reader, to experience the joy and beauty of math. This is a lifelong journey, but a good place to begin is the drama of how numbers arrived through people, culture, and time periods. My favorite thing is to tackle interesting problems and dive into the details. But that detailed math requires certain skill sets to appreciate. I want this book to be accessible for a wide range of backgrounds. I can’t resist sharing a few math problems here and there, but I will try to make it accessible for those with limited math backgrounds with more detailed examples available in the Appendix.


    Doing and enjoying math do require time and discipline. There are many forces fighting our pursuit of enjoying math beyond the obvious that it is difficult. There is always room for our human side to identify and appreciate true beauty and that includes beauty in math.


    Another force that prevents us from enjoying math is viewing math only as a tool to apply. This is a one-dimensional perspective that leads to a race to the bottom. This pragmatic perspective soon converts the beautiful story of the logarithm function into only a button on a calculator. Then we measure success by how well we can use that button without understanding what it is. To allow more people to “succeed” with math, we pragmatically strip it of all its beauty, context, and depth and turn it into an empty shell. 


    
			


    One thing that makes math beautiful is its depth and width and many different perspectives. We’re going to narrow our focus for this book to the development of the numbers. We will focus more on the history of how we developed our number system more than we will wrestle with the puzzles of the numbers. 


    Numbers may appear simple on the outside, but they are filled with mystery and intrigue with just a little slicing, dicing, and sanding. To appreciate this mystery requires an open mind and imagination. It may surprise you that math requires imagination, but I can’t think of a subject that requires more imagination. You may view numbers as a closed book, but numbers are intriguing because they are not as predictable as we may think. 


    At its core, math challenges our notion of what we can know for certain and what we can’t. This dance with certainty has made a profound impact on me, not only in math but also in life. For example, we’re confident [image: ] and equally confident that [image: ]. We know these facts based on simple counting and our calculator confirms it. But not all math is this simple and it is a humbling pursuit that doesn’t reward closed minds. Math is an arena where we can constructively learn from faulty logic. What math teaches us is to step out of our perspective and into another perspective. It is like an exercise in empathy. 


    To me, faith is another easy step toward better understanding and appreciating math. Faith, like math, can be a thing of beauty. But if I pursue faith with a closed mind, I strip it of its mystery and miss out on the beauty. If there is not beauty in faith, what is it? 


    The connection between math and my faith doesn’t end with an analogy. As I discover the height and depth of the beauty of math, I must ask myself, where did this beauty originate? This is the same question my friend John asks as he uncovers the beauty hidden in a rock.


    
			


    This book is a story-based way to understand the people and context of how numbers have arrived to us. It is organized into two parts. The first part is the rational numbers, which includes all our integers and the fractions that we can generate from these integers. You can think of this as generating a ruler with the integer measurements and then the fractional parts within each integer. This is generally how we view numbers, especially in the context of the number line. 


    The second part challenges this notion of our concept of an ordered number line when we complete the set of numbers. To be honest, it’s the second part where I get most excited because there is so much beauty, mystery, surprise, and wonder and there is a challenge to consider many perspectives. 


    Even though doing math is difficult, the further I travel on my math journey, the more I’ve realized that there is a kindness to math. For me, the kindness is like a quiet voice speaking to me to pursue more. The beauty of math is hidden, and it does not bang loudly. It does not demand that we seek it, but it rewards those who do. Sometimes identifying the patterns is only the beginning of the journey but understanding why the patterns exist is the real jewel. King Solomon shared a proverb thousands of years ago that inspires my journey to uncover this hidden treasure:


    “It is the glory of God to conceal things, but the glory of kings is to search things out.”


    Before we begin, let’s return to our previous math and ask, how sure are we that [image: ]? If it is currently four o’clock and we meet in ten hours, what time do we meet? 


    Let’s open our imagination and let the journey begin!


    
			


  




  

     Part 1


    The Rational Mind


    We like to pursue life rationally, especially in math. Poor logic always leads to incorrect results. Rational thinking can solve a lot of our math and life equations. Our calculator is a classic example of our rational mind. Quickly input integers, add, subtract, multiply, and divide. We can input decimal values. We even have buttons for e, π, and the square root button [image: ]. This is a rational way to solve math problems and seems to include everything we need for success. And, for our limited minds, it seems so.


  




  

     Chapter 1


    From Here to Eternity


    God made the integers, man made the rest.


    —Leopold Kronecker 


    Positive numbers seem like home on the number line. They’ve been with us since the beginning of civilization. In fact, you’re probably so familiar with the concept of positive integers that infinity just seems like another step in the staircase upward. They are the basis for leading us from what we already know to most things that we don’t. In essence, they lead us from here to eternity without skipping a beat.


    Positive numbers offer the basis for understanding everything from simple mathematics to complex worlds. They’re the basis for human growth. And they’ve grown with us.


    But to those who don’t delve into deep mathematical concepts, understanding how important they really are is difficult to understand. One, two, three … it’s something we’ve “counted” on since before we can remember. In fact, you were likely influenced by positive numbers without even realizing it. Years ago, your mother or father probably held up their fingers to teach you the basics of fundamental mathematics. And you never knew it.


    For those reentering the math realm, theory is likely off the table. You’re interested in what you can see, not confusing graphs and  unknown formulas. Despite what you may believe, I actually agree with you. If you want to become more interested in math, why would you start with something you can only see on a piece of paper? The best way to get started is to visualize it. So, before we go much further into abstract patterns, let’s look at one you’re probably familiar with. 


    Let’s start by looking out the window. Depending on what time of year you’re reading this, you might hear the tap, tap, tap of bugs outside your window. They’re everywhere. And they’ve come from what seems like nowhere. In as little as a few days, your nice spring evening can turn into a mosquito-filled bonanza. It’s a massive increase in bugs, something you didn’t even notice happening around you.


    Everything from mosquito population explosions to the mass extinction of the dinosaurs proves that the most common form of change is exponential. It’s an interesting phenomenon to see such vast changes in short periods of time, but it’s a common trend if you look for it. It’s a pattern, and the first we’ll touch on. 


    Of course, there are infinite other examples, but you might be more interested in something closer to home: the people around you. 


    If we were to set our zero marker at a theoretical position before written human history—approximately 10000 BCE, let’s say—our pattern of human growth would seem fairly nonexistent. According to the resources of several researchers,1 at 10000 BCE, the population hovered around 2 million. By 5000 BCE, roughly the beginning of  written human history, that number jumped to 19 million, a staggeringly small jump in such a long time. The population reached 232 million at the beginning of the new calendar—0 CE—finally breaching the billion mark near 1800 CE. In the next two hundred years, the population exploded, landing at over 8 billion in 2023. And the number continues to rise. According to the data, the population increased more in two hundred years than it did in nearly 11,800.


    

      [image: ]

    


    Figure 1.1: Human population growth from 10,000 BCE to 2021 shows a pattern of exponential growth, despite taking millennia to take effect. 
Source: Gapminder - Population v7 (2022) and other sources – with major processing by Our World in Data.


    Of course, that’s not really astonishing. Cleanliness increased vastly over time, and the introduction of new medicines significantly increased the likelihood of survival. Fewer mothers and children died in childbirth thanks to improved practices. In essence, the  quality of life for humans has increased dramatically in the past two hundred years. 


    Surely this means that the slight nuances prove that there isn’t a comprehensive way to understand positive growth, right? 


    Despite the setbacks and gradual growth, the human population still showed a pattern over time. In fact, when looking at integers as a mass collection, they all contain patterns that aren’t always obvious to the naked eye.


    So, what lies within positive integers that makes them so alluringly mysterious? 


    Ascending from Zero


    Positive integers have a history as rich as art itself. It’s the basis for the two types of mathematics: theory and form. Numbers take the form of much of what people consider mathematics today, and geometry is the manifestation


    

    The Legacy of the Positive
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    Greek Revolution


    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    
			


    

    

    

    From East to West
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