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FOREWORD

Starting his tenure in 2002 as principal conductor of the prestigious Berlin Philharmonic orchestra, British maestro Sir Simon Rattle decided to perform Mahler’s powerful Fifth Symphony. A DVD of the filmed performance was to be made, and as the music producer’s assistant on this project, I found myself looking at the newly edited footage in London. Everything was conducive to an uplifting experience: the sound level was up, the chair comfortable, and the studio one of the best listening environments in the world.

Weaving their way through the orchestra, the melodic lines were shaped beautifully, supported by the fluidity of the tempo as well as a rich and colourful sound. The music flowed with delightful sensitivity. After a brilliant third movement, the famous Adagietto for strings and harp (which Mahler is said to have written as a love poem to his wife) naturally followed. It was played with such care and ravishing beauty that I was completely stunned. And when, towards the end, the musical theme returned … it just happened! The moment expanded until time came to a stop. As time disappeared, it seemed that every musician was sharing intensely in the same enchanted instant. The next downbeat ensued with perfect precision, as if coming out of a single thought.

Those moments, when they occur, never cease to make me marvel – in a way that verges on the sacred. There is a sense of unfathomable transcendence when art is able to move us to the core. The years of practice the artist spent working on their art, the refined technique, the mastery, the genius – all are there in front of us. And yet they seem to dissolve in an act of service to a greater goal which can sometimes leave us speechless.

In the same way that individual musical parts merge together to create a symphony, many parts combine to form a harmonious pictorial work of art. During the Renaissance especially, the search for harmony was of utmost importance. Early Renaissance thinkers established that beauty was the result of an orderly and balanced relationship between the parts and their integration into the whole.1 Accordingly, much attention was given to proportion and geometry. This ideal certainly resonates in Leonardo da Vinci’s Notebooks when he writes that “every part of the whole must be in proportion to the whole” and when he acknowledges the use of musical proportions in his paintings.2

A great deal of caution is required when dealing with geometry in figurative art. Many images of Renaissance paintings have been produced over the years exposing an intricate overlay of lines, circles, and triangles, with the aim of providing some insight into the inner workings of a composition. Inevitably, though, the originally well-defined structure devised by the artist remains buried under the brush, well out of sight. How, then, can we ever be sure that a proposed geometry is correct when the painting shows postures, outstretched arms, or the inclination of a head?

The fact that Leonardo da Vinci sets the scene of Christ’s last meal inside a room offers much satisfaction with regard to geometry; the architecture of the represented space displays clear outlines. Indeed, we just need to look at the windows and the door behind Jesus to see how precise and well defined they are.
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Leonardo’s meticulous strokes meant that when studying the composition of The Last Supper, the margin for error was minimal. Resorting first to pen and paper, it was easy to determine which geometrical ideas had to be rejected and which ones should be pursued. Once I was able to reconstruct geometrically the three openings and understand how the perspective related to the composition as a whole, it became necessary to enhance the precision of the geometry drawn on paper and put it to the test with the help of a computer. I began to generate, using dedicated software, the geometry alone, away from the picture of the Last Supper (so as to not be influenced by it). The delicate moment of superposing this ‘geometry layer’ onto a high-resolution picture of the painting was one exhilarating experience, as the accuracy of the geometry became apparent. This operation allowed me to create the illustrations seen in the following chapters, which act as a useful companion to the text.

The description of the geometry will lead us to the even more delicate subject of symbolism. To present the geometry without the symbolic meaning associated with it would be akin to hearing a musician playing a score note for note without ever interpreting it: the music would be deprived of its most essential quality.

In order to fully appreciate the beauty of the symbolism inherent in this geometry, we need to go back to the roots of Western symbolism. One man in particular appears as a great discoverer who integrated arithmetic, the meaning of numbers, geometry, and even music into his teachings and whose ideas inspired many great philosophers of antiquity. This man is Pythagoras. He influenced thinkers and artists over the centuries, and notably at that seminal time when a new form of art emerged in Italy, which came to be known as the Renaissance.3

We will therefore begin with Pythagoras, looking at whether the surge of interest in Pythagorean ideas during the Renaissance influenced Leonardo da Vinci. In subsequent chapters, the hidden geometry at work in the composition of The Last Supper will be revealed, leading to a more detailed exploration of the Pythagorean symbolism of numbers. Lastly, the symbolic meaning of the geometry will emerge in its quiet beauty.

Musical references will occur at regular intervals in this book, and for that I hope you will indulge me. In fact, a particularly beautiful piece of classical music will illustrate one of my main points in Part IV. The truth is that I am not a scholar but a record producer who tremendously enjoys recording musicians and orchestras to create classical music recordings or live broadcasts of performances. Music is at the heart of what I do, and I couldn’t leave it out of this work.

So how does a record producer find himself writing about The Last Supper? There are essentially two reasons for this: first, because the geometry I discovered simply works too well and offers one unified solution to the multiple and diverse observations made by scholars on the subject, and second, because I find its symbolic meaning exceedingly beautiful.

If the beauty I see in this geometry is able to shine through and reach you, then I feel that this book will have achieved its purpose.


I
OVERTURE
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1. Pythagoras

“All things accord in number.” Pythagoras, we are told, frequently uttered this maxim to his disciples.4 Sources describe him as a handsome and charismatic man, dressed all in white, with a beard and long hair.5 Other legends adorn the person of Pythagoras with divine properties, claiming that he was the son of Apollo and that he had been taught by Hermes. All agree, however, that Pythagoras revered Apollo and that he was a skilled advisor with great political influence. A fervent advocate of vegetarianism, he had rigorous self-discipline and a strict way of life, which he prescribed to the adherents of the school he founded in Crotone in the sixth century BC. The Pythagoreans led a life of austerity, structured by religious rituals and the oral teachings of their master, which were delivered to the initiated in an enigmatic fashion. The influence of the school and the impact of Pythagoras’s philosophy on Western culture were considerable, thanks, to a great extent, to the influence his ideas exerted on Plato and Aristotle.

Pythagoras was once considered to be one of the first philosophers. An Italian humanist of the Renaissance, Filippo Beroaldo, reported a story about him in which Pythagoras was asked by what name he would call himself. “In answer he said that he was a ‘lover of wisdom’, because it seemed arrogant for one to call himself wise. From that time on, those who had formerly been called ‘wise men’ were instead called ‘philosophers’.”6

At a time when philosophy encompassed many disciplines (some considered ‘scientific’ and others ‘metaphysical’ according to today’s views of the world), the teachings of Pythagoras touched a wide variety of subjects, including arithmetic, geometry, musical proportions, astronomy, the reconciliation of opposites, the immortality of the soul, the pursuit of virtue, and the practice of silence.7 Thus, for the followers of Pythagoras, factual knowledge and spirituality were very much entwined. “Divine wisdom is true science,” proclaimed Sextus the Pythagorean.8

Pythagoras was regarded very highly during the Renaissance. He is famously featured in Raphael’s School of Athens (1509–1511) in the Vatican.
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Pythagoras. Detail from Raphael, The School of Athens, 1509–1511.
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The tetractys, seen at Pythagoras’s feet



With this fresco, the young painter’s aim was to show the reconciliation of the philosophies of Aristotle and Plato, whose works had recently been rediscovered in the Latin West.9 In the lower left part of the painting, a youth presents a slate to a seated figure absorbed in the writing of a book. On the slate, two symbols are drawn, leaving no doubt as to the identity of the assiduous wise man.

The first ten numbers were thought to be sacred by the Pythagoreans. Amongst them, the first four numbers, which they referred to as the monad (1), the dyad (2), the triad (3), and the tetrad (4), as well as the number 10 (the decad), were most revered. The monad was regarded by Pythagoreans as being divine and the origin of all things. The number 1 was deemed to contain within itself the potentialities of all other numbers. “The principle of all things is the monad or unit,” affirms the third-century AD Greek biographer Diogenes Laërtius in his Lives of Eminent Philosophers.10

After the survey of the first nine numbers, the return of the number 1 in the form of the decad was, for Pythagoras, the sign of the most complete and universal expression of the monad, symbolising the perfect harmony of God’s arrangement of the universe. The addition of the first four numbers, 1+2+3+4, being equal to 10, the Pythagoreans held the triangular representation of the number 10 as their most sacred symbol – the tetractys.
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The tetractys.



One of the most fundamental concepts of Pythagorean philosophy is that numbers have meaning. Pythagoras believed that the order of the cosmos and the mysteries of the universe were organised through the power of numbers. Numbers were not only comprehended as a quantity but also as a guiding principle of creation that could ultimately reveal all the secrets of nature. The third-century AD philosopher Iamblichus writes in his Life of Pythagoras: “The survey of all heaven, and of the stars that revolve in it, is indeed beautiful, when the order of them is considered. For they derive this beauty and order by the participation of the first and intelligible essence. But that first essence is the nature of numbers […].”11 This participatory nature of numbers has two components. According to Aristotle, all numbers are made of two things: one which corresponds to matter – the quantity – and another which corresponds to form – the principle or cause.12 In that respect, the number 3 was not only understood as a collection of three units but also as a principle in itself of a symbolic nature. Pythagoreans therefore diligently explored the symbolism of numbers as part of their contemplation of the divine principles of the universe. Not only were numbers studied for their inherent symbolic quality, but the relationship between numbers was equally important for the great insights it could provide in understanding the perfection of the cosmos.
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