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Pythagoras: Everyone Knows His Famous Theorem, but Not Who Discovered It 
One Thousand Years before Him 

Bruce Ratner, Ph.D. 
 

Everyone who has studied geometry can recall, well after the high-school years, some aspect of the 
Pythagorean Theorem. However, the story of Pythagoras and his famous theorem is not well 
known. Some story plot points are: The famous theorem goes by several names, some grounded in 
the behavior of the day, including the Pythagorean Theorem, Pythagoras’ Theorem, and notably 
Euclid I 47. The Pythagorean Theorem is arguably the most famous statement in mathematics, and 
the fourth most beautiful equation. There are well over 371 Pythagorean Theorem proofs originally 
collected and put into a book in 1927, which includes those by a 12-year-old Einstein (who uses 
the theorem two decades later for something about relatively), Leonardo da Vinci, and President of 
the United States James A. Garfield. Pythagoras is immortally linked to the discovery and proof of 
a theorem that bears his name – even though there is no evidence of his discovering and/or 
proofing the theorem. There is concrete evidence that the Pythagorean Theorem was discovered 
and proofed by Babylonian mathematicians one thousand years before Pythagoras was born.  
 
The purpose of this article is to plot a fascinating story in the history of mathematics. The 4,000-
year-old story of Pythagoras and his famous theorem is worthy of recounting – even for the math-
phobic readership. It is more than a math story, as it tells a history of two great civilizations of 
antiquity rising to prominence four thousand years ago, along with historic and legendary persons, 
who not only define the period, but whose individual life stories are quite engaging. Moreover, the 
theorem seemingly has no ending, as students, academicians, and problem solvers with a 
mathematical-bent every year tackle the theorem in an attempt to add new and innovative proofs. 
As well, a 350-year-old generalized version of the Pythagorean Theorem, which was proposed by 
an amateur mathematician, was finally solved and made the front-page of the New York Times in 
1993. And yes, taking advantage of this telling of the Hypotenuse Theorem story, I present my 
demonstration of that theorem.  
 
 
 
 
 
 
 
 



I. Brief Biography of Pythagoras 
 

The Greek mathematician Pythagoras has high name-recognition, 
not only in the history of mathematics. Everyone who has studied 
geometry can recall, well after the high-school years, some aspect 
of the Pythagorean Theorem. However, the story of Pythagoras and 
his famous theorem is not well known. Some story plot points are: 
The famous theorem goes by several names grounded in the 
behavior of the day (discussed later in the text), including the 
Pythagorean Theorem, Pythagoras’ Theorem, and notably Euclid I 
47. The Pythagorean Theorem is arguably the most famous 
statement in mathematics, and the fourth most beautiful equation. 
[1, 2] There are well over 371 Pythagorean Theorem proofs 
originally collected by an eccentric mathematics teacher, who put 
them in a 1927 book, which includes those by a 12-year-old 
Einstein, Leonardo da Vinci (a master of all disciplines), and 
President of the United States James A. Garfield. [3, 4, 5] 
 

Pythagoras’ likeness in pictures and sculptures, like in Figure 1, appear in all geometry textbooks, 
and books about the history of mathematics. But, ironically not much is really known about him – 
not even his likeness. What is known about Pythagoras is generally considered more fiction than 
fact, as historians who lived hundreds of years later provide the facts about his life. There are 
definite details of Pythagoras' life from early biographies which use original sources, yet are 
written by authors who attribute divine powers to him, and present him as a deity figure. 
Consequently, most historians treat this information as legend. Few historians view the 
information with some degree of historical importance because it is obtained from rare original 
sources. [6]     
 
Historians generally agree that Pythagoras of Samos (born about 569 BC in Samos, Ionia and died 
about 475 BC) is the first mathematician. He is an extremely important figure in the development 
of mathematics, yet relatively little is known about his mathematical achievements. Unlike many 
later Greek mathematicians, where there are a number of books they wrote, there are no writings of 
Pythagoras. However, there is evidence that Pythagoras founded a school (in what is now Crotone, 
on the east of the heel of southern Italy) – named the semicircle of Pythagoras – half-religious and 
half-scientific, which followed a code of secrecy. Because secrecy is often controversial, 
Pythagoras is a mysterious figure. The members of the semicircle of Pythagoras – the 
Pythagoreans – were bound by an allegiance that was strictly enforced.  But, the semicircle was 
more than just a school that studied intellectual disciplines, including particularly philosophy, 
mathematics, and astronomy. [7] The scientific part of the school treated numbers in ways similar 
to the Jewish mysticism of Kaballah, where each number has divine meaning and combined 
numbers reveal the mystical worth of life. The latter is reflected in the Pythagorean motto: Number 
Rules the Universe. [7.1] The religious part of the school included diverse lectures held by 
Pythagoras attended by men and women, even thought the law in those days forbade women to be 
in the company of men. Pythagoreans consumed vegetarian dried and condensed food and 
unleavened bread (as matzos, used by the Biblical Jewish priestly class (the Kohanim), and used 
today during the Jewish holiday of Passover). [7.2]  
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One reason for the rarity of Pythagoras original sources was that Pythagorean-knowledge was 
passed on from one generation to the next by word of mouth, as writing material was scarce. 
Moreover, out of respect for their leader, many of the discoveries made by the Pythagoreans were 
attributed to Pythagoras himself; this would account for the name – Pythagoras’ Theorem. 
Consequently, of his actual work nothing is known. On the other hand, his school practiced 
collectivism making it hard to distinguish between the work of Pythagoras and that of his 
followers, this would account for the name – Pythagorean Theorem. So, the true discover of a 
particular Pythagorean result may never be known. Regardless of the uncertainty of Pythagoras’ 
actual contributions, his school made outstanding contributions to mathematics.  
 
Is seems that Pythagoras was the first person to define the consonant acoustic relationships 
between strings of proportional lengths. Specifically, strings of equal tension of proportional 
lengths create tones of proportional frequencies when plucked. For example, a string that is two 
feet long will vibrate x times per second (i.e., hertz, a unit of frequency equal to one cycle per 
second.). While a string that is one foot long will vibrate twice as fast: 2x. And furthermore, those 
two frequencies create a perfect octave. [8] 
 
The most important discovery of his school was the fact that the diagonal of a square is not a 
rational multiple of its side. [9] This result showed the existence of irrational numbers. [10] This 
finding greatly disturbed the Pythagoreans as it was inconsistent with its divine belief in numbers: 
Whole numbers and their ratios, which account for geometrical properties, were challenged by 
their own result. The Pythagoreans were so disturbed over the finding of irrational numbers that 
they swore its existence to secrecy. It is known that one Pythagorean did tell someone outside the 
school, and he was never to be found thereafter, i.e., he was murdered! So too, Pythagoras was 
murdered by oppressors of the semicircle of Pythagoras. [11]  
 
 
II. The Babylonians 
 
Babylonia was situated in the area known as Mesopotamia (Greek for "between the rivers"). 
Mesopotamia (arrow 1 in Figure 2, below) was in the Near East in roughly the same geographical 
position as modern Iraq. [12] Two great rivers flowed through this land, the Tigris and the 
Euphrates (red arrows 2 and 3, respectively, in Figure 2).  Mesopotamia was one of the great 
civilizations of antiquity rising to prominence four thousand years ago. Thousands of clay tablets, 
found over the past two centuries, confirm a people who kept accurate records of astronomical 
events, excelled in the arts and literature. Only a small fraction of this vast archeological treasure 
trove has been studied by scholars. The great majority of tablets lie in the basements of museums 
around the world, awaiting their turn to be deciphered and give a glimpse into the daily life of 
ancient Babylon. [13] 
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Among the tablets that have received special scrutiny is the one with identification “YBC 7289,” 
in Figure 3, which represents the tablet numbered 7289 in the Babylonian Collection of Yale 
University. [14] The tablet dates from the Old Babylonian period, roughly, 1800 – 1600 BCE. It 
shows a tilted square and its two diagonals, with some marks engraved along one side and under 
the horizontal diagonal. The marks are in wedge-shaped characters, carved with a stylus into a 
piece of soft clay which was then dried in the sun or baked in an oven. They turn out to be 
numbers, written in the Babylonian numeration system that used the base 60. In this sexagestimal 
system, numbers up to 59 were written in essentially the modern base-ten numeration system, but 
without a zero. Units were written as vertical Y-shaped notches, while tens were marked with 
similar notches written horizontally. [14] 
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A fortuitous event: The find of 
tablet YBC 7289 was 
translated by Dennis Ramsey 
and dating to circa 1900 BC:  
 

     
 
 
 
 
 
 
 
 

 
The number along the upper-left side is easily recognized as 30. The one immediately 
under the horizontal diagonal is 1; 24, 51, 10 (This is the modern notation for writing 
Babylonian numbers, in which the commas separate the sexagesition “digits,” and 
semicolon separates the integral part of a number from  its fractional part). Writing this 
number in the base-10 system, one gets 1 + 24/60 + 51/602 + 10/603= 1.414213, which 
is none other than the decimal value of square root of 2, accurate to the nearest one 
hundred thousandth!  
 

The conclusion is inescapable: The Babylonians 
knew the relation between the length of the 
diagonal of a square and its side, d = square root of 
2.  It was probably the first number known to be 
irrational. But, this in turn means that they were 
familiar with the Pythagorean Theorem – or at the 
very least, with its special case for the diagonal of a 
square (d2 = a2 + a2 = 2a2) – more than a thousand 
years before the great sage for whom it was named. 
The square root of 2, known as Pythagoras' 
constant, is the positive real number that, when 
multiplied by itself, gives the number 2. See Figure 
3, above, and Figure 4, left. [15, 16 (respectively)]  
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Two things about this tablet are particularly significant. First, it proves that the 
Babylonians knew how to compute the square root of a number to a remarkable 
accuracy. The unknown scribe who carved these numbers into a clay tablet nearly four 
thousand years ago showed a simpler way: Multiply the side of the square by the 
square root of 2. But there remains one unanswered question: Why did the scribe 
choose a side of 30 for his example? Probably, 30 was used for convenience, as it was 
part of the Babylonian system of sexagesimal, a base 60 numeral system. From this 
one derives the modern day usage of 60 seconds in a minute, 60 minutes in an hour, 
and 360 (60 x 6) degrees in a circle. [17]  

 
 
Today, the Pythagorean Theorem is thought as an algebraic equation, a2 + b2 = c2; but, that is not 
how Pythagoras viewed it. To Pythagoras it was a geometric statement about areas. It was with the 
rise of modern algebra, about 1600 CE, that the theorem assumed its familiar algebraic form. 
 
Formally, the Pythagorean Theorem is stated in terms of area: 

 
 
The theorem is usually summarized as follows: 
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III. A People Who Used the Pythagorean Theorem? 
 

 
 
 

Egypt has over 100 pyramids, most built as tombs for their country's Pharaohs. I would be remiss 
if I did not include an image of the iconic Egyptian Pharaoh Tutankhamen, aka King Tut, in Figure 
5, above. Egypt and its pyramids are as immortally linked to King Tut as are Pythagoras and his 
famous theorem. King Tut ruled at the age of 8 for nine years, 1333 BC – 1324 BC. He was born 
in 1341 BC and died (some believe murdered) in 1323 BC at age of 18. [19]  
 
 
IV. The Teacher Who Collected Pythagorean Theorem Proofs 

  
Elisha Scott Loomis (1852-1940), an eccentric mathematics 
teacher from Ohio, spent a lifetime collecting all known proofs of 
the Pythagorean Theorem and writing them up in The 
Pythagorean Proportion, a compendium of 371 proofs. The 
manuscript was prepared in 1907 and published in 1927. A 
revised second edition appeared in 1940, and this was reprinted by 
the National Council of Teachers of Mathematics in 1968 as part 
of its "Classics in Mathematics Education" series. Loomis still 
received literally hundreds of new proofs after his book was 
released up until his death; but, he could not keep up with his 
compendium. As for the exact number of proofs, no one is sure 
how many there are. Surprisingly, geometricians find it often 
quite difficult to determine weather some proofs are in fact 
distinct proofs. Befitting of someone who collects solutions of  the 
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Pythagorean Theorem (I neither belittle the effort nor its value), Loomis, known for living an 
orderly life, extended his writing to his own obituary in 1934, which he left in a letter addressed 
"For the Berea Enterprise immediately following my death." He died on December 11, 1940, and 
the obituary was published as he had written it except for the date of his death and the addresses of 
some of his survivors. [20] 
 
 
V. A Twelve-year-old Einstein “Proves” the Pythagorean Theorem 
 
According to his autobiography, a preteen Albert Einstein … 

 
devised a new “proof” (he was careful to put the word in 
quotation marks, evidently not wishing to take credit for 
it) of the Pythagorean Theorem based on the properties 
of similar triangles. Many known proofs use similarity 
arguments, but this one is notable for its elegance, 
simplicity, and the sense that it reveals the connection 
between length and area that is at the heart of the 
theorem. [21] 

 
 
 
 
 

 
About his "holy geometry book", Einstein in his autobiography says: 
 

At the age of 12, I experienced a second wonder of a totally different nature: in a little 
book dealing with Euclidean plane geometry, which came into my hands at the 
beginning of a school year. Here were assertions, as for example the intersection of the 
three altitudes of a triangle in one point, which — though by no means evident —
could nevertheless be proved with such certainty that any doubt appeared to be out of 
the question. This lucidity and certainty made an indescribable impression upon me. 
For example I remember that an uncle told me the Pythagorean Theorem before the 
holy geometry booklet had come into my hands. After much effort I succeeded in 
"proving'' this theorem on the basis of the similarity of triangles … for anyone who 
experiences [these feelings] for the first time, it is marvelous enough that man is 
capable at all to reach such a degree of certainty and purity in pure thinking as the 
Greeks showed us for the first time to be possible in geometry. [22] 
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VI. Einstein’s Childhood Fascination with the Pythagorean Theorem Bears Fruit 
 
Einstein used the Pythagorean Theorem in the Special Theory 
of Relativity (in a four dimensional form), and in a vastly 
expanded form in the General Theory of Relatively. The 
excerpts, below, are worthy of inclusion. 
 
 
 
 
 
 
 
 
 
 

 
Pythagorean Theorem in the Special Theory of Relativity (1905) 
 
Albert Einstein's Metric equation is simply Pythagoras' Theorem applied to the 
three spatial co-ordinates and equating them to the displacement of a ray of light.  
Special relativity is still based directly on an empirical law, that of the constancy 
of the velocity of light.  
 

dx2 + dy2 + dz2 = (cdt)2 where cdt is the distance traveled by light c in time dt. The 
fact that such a metric is called Euclidean is connected with the following. The 
postulation of such a metric in a three dimensional continuum is fully equivalent to 
the postulation of the axioms of Euclidean Geometry. The defining equation of the 
metric is then nothing but the Pythagorean Theorem applied to the differentials of 
the co-ordinates.   

 
In the special theory of relativity those co-ordinate changes (by transformation) are 
permitted for which also in the new co-ordinate system the quantity (cdt)2 
(fundamental invariant dS2) equals the sum of the squares of the co-ordinate 
differentials. Such transformations are called Lorentz transformations. [23] 

 
 
Pythagorean Theorem in the General Theory of Relativity (1915) 

From the latest results of the theory of relativity it is probable that our three 
dimensional space is also approximately spherical, that is, that the laws of disposition 
of rigid bodies in it are not given by Euclidean geometry, but approximately by 
spherical geometry .... According to the general theory of relativity, the geometrical 
properties of space are not independent, but they are determined by matter. ... I wished 
to show that space time is not necessarily something to which one can ascribe to a 
separate existence, independently of the actual objects of physical reality. Physical 
objects are not in space, but these objects are spatially extended. In this way the 
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concept 'empty space' loses its meaning. ... The fact that such a metric is called 
Euclidean is connected with the following. The postulation of such a metric in a three 
dimensional continuum is fully equivalent to the postulation of the axioms of 
Euclidean Geometry. The defining equation of the metric is then nothing but the 
Pythagorean Theorem applied to the differentials of the co-ordinates. [23.1] 

 
 
The Theory of Relativity and the Pythagorean Theorem 
 
The above excerpts – from the genius himself – precede any other person’s narrative of the Theory 
of Relativity and the Pythagorean Theorem. Accordingly, I now provide a less demanding excerpt, 
albeit one that addresses the effects of special and general theory of relativity. 
 

… the most important effects of special and general theory of relativity can be 
understood in a simple and straightforward way. The system of units in which the 
speed of light c is the unit of velocity allows to cast all formulas in a very simple form. 
The Pythagorean Theorem graphically relates energy, momentum and mass. [24] 

 
 
VII. Euclid’s Elements 
 
Euclid of Alexandria was a Greek mathematician, and is often referred to as the Father of 
Geometry. The date and place of Euclid's birth, and the date and circumstances of his death are 
unknown. He lived during the period of time about 300 BCE, when he was most active. His work 
Elements, which includes books and propositions, is the most successful textbook in the history of 
mathematics. In it, the principles of what is now called Euclidean Geometry were deduced from a 
small set of axioms. 
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Euclid's Elements furnishes the first and, later, the standard reference in Geometry. It is a 
mathematical and geometric treatise consisting of 13 books. It comprises a collection of 
definitions, postulates (axioms), propositions (theorems and constructions), and mathematical 
proofs of the propositions. Elements’ Table of Contents is in Figure 10, below. [26] One of the 
oldest surviving fragments of Euclid's Elements is in Figure 11, below. [27] 
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Euclid provided two very different proofs, stated below, of the Pythagorean Theorem. Euclid was 
the first to mention and prove: Book I, Proposition 47, also known as I 47 or Euclid I 47. This is 
probably the most famous of all proofs of the Pythagorean proposition.  
 

Book VI, Proposition 31  
In right-angled triangles the figure on the side opposite the right angle equals the sum 
of the similar and similarly described figures on the sides containing the right angle. 

 
Book I, Proposition 47  

In right-angled triangles the square on the side opposite the right angle equals the sum 
of the squares on the sides containing the right angle. 
 
 

Euclid I 47 is often called the Pythagorean Theorem, called so by Proclus – a Greek philosopher 
who became head of Plato's Academy and is important mathematically for his commentaries on 
the work of other mathematicians – and others centuries after Pythagoras and even centuries after 
Euclid. [28] 
 

Although many of the results in Elements originated with earlier mathematicians, one 
of Euclid's accomplishments was to present them in a single, logically coherent 
framework, making it easy to use and easy to reference, including a system of rigorous 
mathematical proofs that remains the basis of mathematics twenty-three centuries later.  

 
Although best known for its geometric results, the Elements also include number 
theory. It considers the connection between perfect numbers and Mersenne primes, the 
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infinitude of prime numbers … and the Euclidean algorithm for finding the greatest 
common divisor of two numbers. [29] 
 
The geometrical system described in the Elements was long known simply as 
geometry, and was considered to be the only geometry possible. Today, however, that 
system is often referred to as Euclidean geometry to distinguish it from other so-called 
Non-Euclidean geometries that mathematicians discovered in the nineteenth century. 
[30] 

 
 
A Simple Proof of the Pythagorean Theorem 
 
At this point in my plotting the 4,000-year-old story of Pythagoras, I feel it is fitting to present one 
proof of the famous theorem. For me, the simplest proof among the dozens of proofs that I read in 
preparing this article is in Figure 12, below. [31, 32, 33]   
 

 
 

1. Start with four copies of the same triangle. Three of these have been rotated 90°, 180°, and 
270°, respectively. Each has area ab/2. See upper-part of Figure 12. 

2. Combine the four triangles to form an upright square with the side (a + b), and a tilted 
square-hole with the side c. See lower-part of Figure 12. 

3. Compute the area of the big square in two ways:  
• The direct area of the upright square is  (a + b)2   
• The collective-four-copies area of the titled square-hole is  4(ab/2) + c2 

4. (a + b)2    = 4*(ab/2) + c2 

QED (abbreviation, Latin, Quod Erat Demonstrandum: that which was to be demonstrated.) 
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VIII. A Generalized Version of the Pythagorean Theorem  
 
In the 17th century, Pierre de Fermat (1601-1665) investigated the following problem: For which 

values of n are there integer solutions to the equation: 
                            

 
 
 

 
Today, Fermat is thought of as a number theorist, in fact as perhaps the most famous 
number theorist who ever lived. It is therefore surprising to find that Fermat was in 
fact a lawyer and only an amateur mathematician. Also surprising is the fact that he 
published only one mathematical paper in his life, and that was an anonymous article 
written as an appendix to a colleague's book.  

 
Because Fermat refused to publish his work, his friends feared that it would soon be 
forgotten unless something was done about it. His son Samuel undertook the task of 
collecting Fermat's letters and other mathematical papers, comments written in books, 
etc. with the goal of publishing his father's mathematical ideas. Samuel found the  
marginal note (the proof could not fit on the page) in his father's copy of Diophantus's 
Arithmetica. In this way the famous Last Theorem came to be published. [35] 
 

 
 
 
 
 

Bruce Ratner, Ph.D. 14



 
IX. Fermat’s Last Theorem: Solved! 
 
Sir Andrew John Wiles, KBE (Knight Commander of the Order of the British Empire), 
mathematician, and professor at Princeton University, specializing in number theory, is forever 
famous for his proving Fermat's Last Theorem. 

  

 
 
 
 
 
 

 
 

He further worked with Barry Mazur on the main conjecture of Iwasawa theory over Q 
and soon afterwards generalized this result to totally real fields. Taking approximately 
seven years to complete the work, Wiles was the first person to prove Fermat's Last 
Theorem, earning him a place in history. Andrew Wiles' most famous mathematical 
result is that all rational semistable elliptic curves are modular which, in particular, 
implies Fermat's Last Theorem. 

 
Wiles was introduced to Fermat's Last Theorem at the age of ten. He tried to prove the 
theorem using textbook methods and later studied the work of mathematicians who 
had tried to prove it. When he began his graduate studies he stopped trying to prove it 
and began studying elliptic curves under the supervision of John Coates. 

 
In the 1950s and 1960s a connection between elliptic curves and modular forms was 
conjectured by the Japanese mathematician Goro Shimura based on some ideas that 
Yutaka Taniyama posed. In the West it became well known through a paper by André 
Weil. With Weil giving conceptual evidence for it, it is sometimes called the Shimura-
Taniyama-Weil conjecture. It states that every rational elliptic curve is modular. The 
full conjecture was proven by Christophe Breuil, Brian Conrad, Fred Diamond, and 
Richard Taylor in 1998 using many of the methods that Andrew Wiles used in his 
1995 published papers. [36] 

Bruce Ratner, Ph.D. 15



X. Machine Learning to Demonstrate the Pythagorean Theorem 
 
Last (for this article, not the present story) but not 
least, I conclude with an update of the story of 
Pythagoras and his famous theorem. I use a 
machine-learning genetic programming (GP) model 
– the GenIQ Model – to demonstrate the 
Pythagorean Theorem. The GenIQ Model, 
conceived and developed in 1994 by Bruce Ratner, 
in Figure 15, serves as an alternative model to the 
statistical ordinary least squares and logistic 
regression models. The GenIQ Model, which is 
based on the assumption-free, nonparametric GP 
paradigm inspired by Darwin’s Principle of 
Survival of the Fittest, offers theoretical and usable 
advantages over the two statistical regression 
models, which are long-standing, and widely used. 
[37, 38, 39]  
 

 
GenIQ automatically (requiring no programming despite the suggestive term programming in GP) 
evolves a model by letting the data define it: The GenIQ Model is data-defined. [40, 41] As well, 
GenIQ has four usable features, which are unique in the way they automatically and 
simultaneously begin and carry through to completion: 1) Data mine, 2) Variable selection, and 3) 
Set forth the model equation itself – such that, 4) The decile table, a measure of model 
performance, is optimized. [42, 43] The open-worked GenIQ Model and its wordbook are both 
generally regarded as not demanding on newcomers to GP modeling. As the focus of GenIQ for 
this article is on GenIQs data mining ability, I put forth a generally accepted definition: Data 
mining is any process by which a pattern or relationship among variables can be determined. [44] 
 
Preliminarily to demonstrating the Pythagorean Theorem, I highlight a couple of good-things-to-
know about GenIQ. All-important, GenIQ output consists of two completing parts: 1) The 
equation, actually, a computer program/code.  2) A visual display of the program often likened to a 
mathematical tree with Picasso-like abstractness – that account for the limited use of GenIQ. Next 
important, GenIQ requires the selection of variables and functions. Both GenIQ and the statistical 
regression models require variable selection. Only GenIQ seemingly has the extra burden of the 
selection of functions (e.g., arithmetic, Boolean operators, trigonometric, and truncation). It is 
important to declare: The selection of functions is neither a burden for the modeler using GenIQ 
nor a weakness in the GP paradigm. [45, 45.1] Note: The statistical regression models also require 
the selection of functions, as the pre-modeling, mandatory exploratory data analysis (aka EDA) 
seeks the best transformations, viz., functions, of the variables. This is arguably a burden for the 
modeler. 
 
To bring my ending of the Hypotenuse Theorem story, I use GenIQ for its data mining capability 
to determine the relationship among the two sides (length and height) and the longest side 
(diagonal, or hypotenuse) of a right triangle, viz., to demonstrate the Pythagorean Theorem. [46] 
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Objective: To determine the relationship among the two sides and the diagonal of a right 
triangle. See in Figure 16, below. I use the first ten Pythagorean triplets as the data input, in 
Table 1, below.  
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Input: GenIQ requires the selection of variables and functions. The arithmetic functions (+, –
, x, %) are the standard, first-selection of functions. The division function – denoted by “%” 
– is protected division because division by zero is indeterminate.  I include the necessary 
square root function (SQRT) in a way of cheating in order to achieve the stated objective. 
See Table 1, above. The issue of cheating is discussed in document GenIQ Let’s the Data 
Define the Model. [47]  
 
(When proper performing of GenIQ modeling, additional functions are considered if the 
initial GenIQ resultant model with only the arithmetic functions is not satisfactory. In this 
situation the additional functions are based on well developed function-selection guidelines. 
[48] A technical narrative of the process of selection of functions as well as variables is 
beyond the scope of this article. [49] Suffice it to say that GenIQ performs effective data 
mining to produce excellent models, despite the outwardly function-selection burden placed 
on the modeler using GenIQ.) 
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Results: The GenIQ output consists of the two completing parts:  

1) The computer code of Euclid I 47:  
In right-angled triangles the figure on the side opposite the right angle equals  
the sum of the similar and similarly described figures on the sides containing the 
right angle.   

 
The computer code is highlighted in Pythagoras’ favorite color pink. [50] See  
Figure 17, below. 

 
2) The visual display of the Pythagorean Theorem:  

The visual display that would otherwise be difficult on the ocular senses of the 
modeler if the Pythagorean Theorem was not well-known.  

 
The visual display of the code: A mathematical tree defined by turquoise-boxed 
functions and yellow-boxed variables. See Figure 17. 

 
 

 
 
In sum, my GenIQ demonstration of the Pythagorean Theorem may be the shortest, but most likely 
the only version of its kind. Regardless, it causes no angst of mental strain on the reader to keep 
current on the story of the 4,000-year-old theorem.  
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X1. Conclusion 
 
I provide the story of Pythagoras and his famous theorem by discussing major plot points of a 
4,000-year-old fascinating story in the history of mathematics, worthy of recounting even for the 
math-phobic readership. It is more than a math story, as it tells a history of two great civilizations 
of antiquity rising to prominence four thousand years ago, along with historic and legendary 
characters, who not only define the period, but whose life stories individually are quite engaging.  
 
The intriguing plot points of the story are:  

1) Pythagoras is immortally linked to the discovery and proof of a theorem, which bears his 
name – even though there is no evidence of his discovering and/or proofing the theorem.  

2) Greek mathematician Euclid, referred to as the Father of Geometry, lived during the period 
of time about 300 BCE, when he was most active. His work Elements is the most successful 
textbook in the history of mathematics. Euclid I 47 is often called the Pythagorean Theorem, 
called so by Proclus – a Greek philosopher who became head of Plato's Academy and is 
important mathematically for his commentaries on the work of other mathematicians – and 
others centuries after Pythagoras and even centuries after Euclid.  

3) There is concrete (not Portland cement, but a clay tablet) evidence that indisputably indicates 
that the Pythagorean Theorem was discovered and proofed by Babylonian mathematicians one 
thousand years before Pythagoras was born.  

4) So many people, young and old, famous and not famous, have touched the Pythagorean 
Theorem. The eccentric mathematics teacher Elisha Scott Loomis spent a lifetime collecting all 
known proofs and writing them up in The Pythagorean Proportion, a compendium of 371 
proofs. The manuscript was published in 1927, and a revised, second edition appeared in 1940. 
As for the exact number of proofs, no one is sure how many there are. Surprisingly, 
geometricians find it often quite difficult to determine weather some proofs are in fact distinct 
proofs.  

Moreover, the theorem seemingly has no ending, as students, academicians, and problem 
solvers with a mathematical-bent every year tackle the theorem in an attempt to add new and 
innovative proofs. 

5) As well, many people’s lives have been touched by the Pythagorean Theorem. A 12-year-old 
Albert Einstein was touched by the earthbound spirit of the Pythagorean Theorem. The 
wunderkind provided a proof that was notable for its elegance and simplicity. However, the 
spirit of the Pythagoras Theorem was not finished with young Einstein: Two decades later he 
uses the Pythagorean Theorem in the Special Theory of Relativity (in a four dimensional form), 
and in a vastly expanded form in the General Theory of Relatively. The importance of the 
Pythagorean Theorem can stop here, as it helped Einstein provide the world with at least one 
key of our universe.  

6) The theorem’s spirit also visited another youngster, a 10-year-old British Andrew Wiles, and 
returned two decades later to an unknown Professor Wiles. Young Wiles tried to prove the 
theorem using textbook methods, and later studied the work of mathematicians who had tried to 
prove it. When he began his graduate studies he stopped trying to prove it and began studying 
elliptic curves, which provided the path for proofing Fermat's Theorem, of which the news 
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made the front-page of the New York Times in 1993. Sir Andrew Wiles will forever be famous 
due to a generalized version of the Pythagoras Theorem.  

7) I take this opportunity to add another demonstration of the theorem using the machine-
learning GenIQ Model. My demonstration of that theorem using the data-mining feature of 
GenIQ may be the only version of its kind, yet causing no angst of mental strain on the reader 
to keep current on the story of Pythagoras and his famous theorem.  
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