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  Preface




  Why should nothing be important? If anything is important, why should nothing be important? And yet, mysteriously, it is, for there isn’t anything, it seems, that nothing does not touch, or anything that does not touch nothing. History, philosophy, religion, science, art, literature, music – all have nothing as a path that winds its way through, influencing everything it touches and, in turn, stimulating questions that would otherwise not be asked.




  If everything started from nothing, so we are told, then nothing must contain the seeds of everything. Surely, then, nothing is as important as everything. More so, in fact.




  Nothing may be nothing, but it is pivotal in many areas and has been examined with various degrees of respect and wonder through the ages. Theologians had been disturbed by it and worried about the concept of creating something out of nothing. It was a difficult topic for Greek philosophers, Medieval and Late Ancient thinkers and for mathematicians. Definitely not nothing to worry about, nothing was a concept that threatened the foundation of what people held dear. The Greeks were scared of it and Aristotle wouldn’t accept it, so that due to the Catholic Church’s embrace of Aristotelianism, Western science and mathematics were held back for centuries.




  What is this nothing that we can’t actually see, touch or feel? Is it absolute? Is it relative to everything else? If we are able to think about it, write and read about it, is it something, and if so wouldn’t it not be nothing?




  This is precisely the mystery of nothing ‘ that the more we think about it, the more there is to it.




  Disarmingly invisible, the point of nothing ‘ to paraphrase Bertrand Russell on philosophy – is to start with something so simple as to seem not worth examining, and to end with something so paradoxical that no one will believe it.




  Far from being an esoteric subject discussed by professional thinkers or students within a late-night haze of insight, the idea that nothing could be something is an idea that reaches into almost all disciplines and into the arts, some of which deal with it almost obsessively.




  Looking at the world through the prism of nothing, often seeing what there is by examining what there isn’t, this book is a look at where we can go when we think; it is a meander through subjects that have worried humankind for thousands of years and is a foray into what we can discover when they are cast in a new light. In that way, it is less about what nothing is than about how we might attempt thinking about it.




  Nothing is unique and endlessly fascinating, for the more we delve into it, the more we discover. It is, somehow, always ahead of us, leading us on while eluding our grasp of what it might be. We could say – and we do say, as we progress – that in some way, nothing holds the key to understanding everything.




  It is not surprising then, to discover that it was because of nothing that European progress was held back by some six hundred years. And it is nothing that leads us to asking the perennial question “What is art?” and to actually provide an answer! Nothing, so we discover, provides the common denominator for all religions, faiths and cults, while the puzzle of nothing is still the subject of philosophers’ head-scratching after some two thousand years.




  Strangely, we know less about nothing than we know about anything. If we ever find out what nothing is, would we be further along the road to knowing everything? Possibly. After all, striving for the impossible is an important part of what makes us human.




  The existence of nothing – on the surface, an oxymoron – is what we are going to explore. In other words, is there such a thing as nothing? Not for the sake of it, but to illuminate what there still is to be discovered; and by examining what we think isn’t, to find what there is.




  Obviously, this is not an exhaustive study of nothing. It can’t be. Even if it were a scientific look into all aspects that I touch, there would be more, since nothing is what everything isn’t.




  One




  Nothing as Zero




  I get a bemused, nonplussed stare from most people when I ask what nothing is. It’s a question, their expressions tell me, that is so frivolous as to border on lunacy. When I persist, since I rarely get an answer the first time, the reaction turns from indulgence to something akin to annoyance. Nothing is nothing, is the most common answer. Nothing, zero, zilch – what’s the big deal?




  As impossible as it sounds today, there was a time when merely mentioning nothing would have been a very big deal. So big in fact that zero – then, as now (but with decidedly less dangerous consequences), associated with nothing ‘ was absolutely banned on pain of death. Dying for zero would have been dying for nothing.




  Linking zero and nothing is, of course, natural. Most people, when asked, will liberally interchange them, and in the general course of events we think of zero and nothing as being the same. ‘0’ is what we write, and there it is on our keyboards, alongside the other numerals. In mathematics, though, zero is not really nothing; it represents something and is, in fact, a legitimate number – a character that designates an arithmetic value and has a function, no different in this respect from the numbers 1 to 9.




  Clear as all that is today, it is almost impossible to imagine that anyone could ever have questioned its legitimacy, its very right to exist. The sad fact, though, is that zero had a difficult birth and an early life that was hell, the reason it survived at all being due to its link with other numbers. It was a link akin to an umbilical cord, the other numbers having no life without it. And neither would we – not in the way we know it.




  The concept that all numbers can be represented by just ten symbols 1, 2, 3, 4, 5, 6, 7, 8, 9, 0 is something that we take for granted. Obviously we do, because they are part of our lives. Electricity, printing, computers, telephones, cars, planes… they make us what we are in the world. Yet none of it would exist if it weren’t for those ten symbols, of which zero is arguably the most significant. It’s unlikely that we would have those symbols at all if it weren’t for the zero. Imagine our keyboards and calculators showing Roman numerals (I, II, III, IV, V, VI, VII…) and no zero, not to mention the gigantic keyboards needed just to accommodate them. But, of course, there would have been no such scenario, since without zero there would never have been computers or electronic calculating machines or electronic anything.




  It’s not just that they make counting and arithmetical manipulations, such as addition and subtraction, easier than the systems that had come before. After all, systems of various kinds were used for these functions from way back, possibly by the first people who walked the earth, brought on by the necessity of keeping track of food that was stored and tools that were made and collected.1




  Every system was adequate for its time. Until, in fact, it wasn’t adequate any more: when further advances required a better system. So it was that the Western world was using the Roman numeral system when the Arabs, who had picked up the new system with its zero during their seventh-century conquests of India, introduced it. And it changed the world, because without an efficient system for calculating and computing numbers, there would be no science. What we call science is, after all, the mathematical study of nature that was given a huge push by Galileo in the 16th century, using that system of numbers. If “science begins when you can measure what you are talking about and express it in numbers,” as stated so succinctly by Scottish mathematician and physicist W.T. Kelvin,2 then science really takes off and flies when it can be expressed efficiently. Earth-shattering the new system was, revolutionizing the world as much as had the invention of the wheel.




  But if the system was so good, why wasn’t it accepted in Europe immediately it was introduced? Why did it take till the 16th century to be used? And we’re not referring to a small gap: we’re talking about a delay of 700 years from when it was first introduced into Europe! Now admittedly changing the numbering system is not something you’d expect to happen overnight – but seven hundred years?




  And not for the lack of trying, and certainly not because nobody knew about it. It is, in fact, astounding how many mathematicians not only understood the significance of what the Arabs had, but also tried to spread the good news. They failed miserably. Introduced into Spain, which the Muslims had conquered, and into Italy that tried to import it through travelers from North Africa, the new counting system with its zero wasn’t a hit. Its reception was, to put it mildly, not encouraging. On a good day the reaction was the equivalent of ‘Don’t call us, we’ll call you’, which in those times might have meant excommunication, incarceration or even death.




  It was not the numbers 1 to 9 that caused the problem in Christian Europe. The sticking point was the zero, which, like an unwanted, illegitimate child, was hated immediately and then hidden away.




  Through no fault of its own, zero was associated with nothing, a concept that was too mind-blowingly mysterious and threatening – devilish, even – to be accepted and acceptable. And because of its linkage with nothing, zero as a legitimate number ‘ something that can be used and manipulated within a counting system – took an inordinately long, tortuous path to recognition. From when the Arabs introduced it into Europe until it was finally diffused into the university system and became widely used, zero’s existence was fraught with fear and intrigue bound up with religion, belief and politics. Now, of course, it is nigh impossible to envisage an efficient number system that does not have the zero. Far from zero being nothing, it is an important something: an essential element in the counting system, without which the system could not really be used.




  Location, location, location




  It’s not size, but positioning that matters. That’s what makes the Hindu-Arabic notation so much simpler to use than the others that came before: not only does the system depend on ten characters only (1, 2, 3, 4, 5, 6, 7, 8, 9, 0) but the value of a character depends on where it is placed. Taking the number 205 as an example: the 2 denotes two hundreds, the zero denotes no tens and the 5 denotes five units. Now if we change their positions, the characters have different values: in 520, 5 denotes five hundreds, 2 denotes two tens and zero denotes no units. So obviously – to put it another way – 23 is not the same as 32. We can see clearly, then, that the character has a ‘meaning’ only according to its position. Look how different that is to Roman numerals, in use beforehand, where each character denotes a fixed number: V is five, X is ten, and always remain so; it is the addition of the symbols that gives the ultimate value.3




  So where does our zero come in? Obviously it doesn’t – not in an ‘additional’ system as the Romans had, where the characters themselves, rather than their position, matter: one hundred is C, one thousand is M, two thousand is MM, and where two thousand and six would be MMVI. (However number-challenged some of us are, we can consider ourselves lucky; just reading the numbers would have been a pain in those days, never mind actually manipulating them. The number 1944, for example, would be MCMXLIV.) Zero does matter, though, in a system where position is important. And in the flexible, efficient system where only ten characters are used, the zero is essential not only as a place holder to show that there is no entry in a particular position (like 205, where there are no tens), but as a genuine number equal to the others. So the fact that zero represents nothing (a blank) in a certain position tells us what that nothing replaces; zero has the function of showing that there is no number in that position. Zero, in other words, has the strange function of being a different nothing depending on its position. That was the breakthrough – the concept of zero as a number, i.e. as something, not just a place holder (‘nothing’).




  And that was what the Arabs saw at the time of their conquests. There it was, the blank space as something that can be counted, as part of the abacus, which, with its movable beads on wires or rods, had been used around the world since antiquity to provide a simple means of calculation. Ingenious, in fact. When it showed sums in even tens (such as number 30 or 40) the abacus kept the first right-hand column empty (void). When expert abacus users had no abacus available to them, they could remember and visualize the operation of the abacus so clearly that all they needed to know was the content of each column in order to develop any multiplication or division. They then invented symbols for the content of each column to replace drawing a picture of the number of beads, as well as a symbol for the numberless content of the empty column – that symbol came to be known to the Hindus as shunya, ‘empty space, void’.




  It was this system of ten numbers that the Arabs adopted from the Indians and brought with them to Europe (Muslim Spain), calling the empty spot sifr, ‘void’ from which the meaning of the word ‘zero’ originates. More than anything else the Arabs introduced, the new system gave the Arabs a huge advantage over those who insisted on using the old cumbersome Roman system of numbers and allowed the Arabs to advance in mathematics and technology. No wonder, then, that they made a qualitative leap forward, having a system of only 10 symbols that combined flexibility with the potential of infinite computations.




  Holding nothing back




  But if all that explains how good the positional system is, it is even more of a mystery as to why it took so long for it to be accepted elsewhere. After all, the Arabic language and culture was spread over those areas of southern Europe conquered by the Arabs, showing up a glaring difference to other parts of Europe. While Arab-Islamic civilization had been achieving great scientific and cultural advances from the 8th till the 11th centuries, comparable only with Athens and Alexandria in their eras, western Christendom was just beginning to awaken from a long dark period where it had languished in social disorder, economic depression, and intellectual torpidness.




  It’s not that nobody knew about the new mathematical system. To say – as it often is – that nothing happened in mathematics in Europe from the 9th to the 15th century is nonsense, as it always is when supposedly ‘nothing happens’. The mathematicians of the time were not blind to the system in use by the Arabs, and, in fact, there were genuine attempts to spread the word by European mathematicians, as we shall see. But while the Muslim world in those days was open to new ideas and therefore prospered, Christian Europe turned its back on the innovation of the positional counting system.




  But why? What could have been the reason for not taking up a counting system that was obviously better than the Roman one then in use? Could the sticking point have been the zero and the concept of nothing? And let’s face it, it really is a strange animal, the zero. We take zero for granted, accepting its schizophrenic character of nothingness and numberness; so while we now accept its idiosyncrasies, its strange nature and foibles, it was looked at in a far different way when was first introduced.




  Just to remind ourselves how crazy the concept must have seemed at the time, here is an explanation from the Indian mathematician Brahmagupta, who lived from about 598 to 660 AD. A genius, far ahead of his time and still writing on mathematics and astronomy till the end, Brahmagupta was the first recorded person we know of who pondered zero as a concept, at a time before mathematicians used symbols so that everything was written out in words.




  A debt minus zero is a debt.


  A fortune minus zero is a fortune.


  Zero minus zero is a zero.


  The product of zero multiplied by a debt or fortune is zero.


  The product or quotient of a fortune and a debt is a debt.




  Here, ‘debt’ is a debit, meaning a negative number, although it could apply just as nicely to ‘debt’ in today’s world, in a somewhat similar vein to Dickens’ David Copperfield:




  Annual income twenty pounds, annual expenditure nineteen and six, result happiness. Annual income twenty pounds, annual expenditure twenty pounds ought and six, result misery.




  So what was that strange concept, the zero, that the Arabs picked up, saw its potential, and brought with them to Europe? It has no value of its own, and when put in front of a number, the number doesn’t change: 5 and 05 mean the same. When added or subtracted from a number, the number doesn’t change; but when put after a number, it does (and multiplies the number by 10): 5 becomes 50. Even more bizarre: if other numbers precede the zero, the rules change – a zero in front of a number now means something: 105 is not the same as 15. And to really complicate matters, if the number includes a decimal, a final zero no longer multiplies by 10: 1.05 and 1.050 are the same. More: there is that strange phenomenon of any number to the power of zero resulting in 1. Not to mention division by zero, which has confused even great minds. How many times does zero go into ten? Or, how many non-existent apples go into two apples? Division by zero is, of course, meaningless, as much so as attempting to answer the question “Do green ideas sleep furiously?”4 It wasn’t till the 1600s (a thousand years after Brahmagupta drove himself crazy trying to define division by zero)5 that Isaac Newton and Gottfried Leibniz solved this problem independently and opened the world to untold possibilities. By working with numbers as they approach zero, calculus was born without which we wouldn’t have physics, engineering, and many aspects of economics and finance.6




  We should not be surprised, then, that zero was confusing to people who had never seen it before. It was nothing some of the time, but at other times it acted as if it were something. Was zero a number or not? It was supposed to be like the numerals 1 through 9, but it had no value as such, even though it had the power to hold a place and to multiply or negate the value of other numerals.




  Strange it may have seemed, but that, surely, could not be the reason for the non-acceptance of the zero in Europe. After all, the Arabs were using it in North Africa and in Muslim Europe. Besides, there was no dearth of mathematicians who did understand the importance of the new system that included zero.




  What happened quite simply was that the zero was killed at birth by the powers-that-be: the Church. The new numerical system had, as far as they were concerned, an element in it that was a definite no-no. To say that the introduction of zero was discouraged is an understatement; the Church did everything in its power to stop it, and this included ridicule, bribery, anti-zero laws and strong-arm tactics, in line with the general policy against anything modern, which meant anything that could be construed as heresy.




  It was the conception of zero being nothing that had the Church up in arms, and no explanation as to zero being like the numbers 1 through 9 would have helped. The Church had no problem with ‘real’ numbers; in fact, numbers had long been used as mystical symbols of events and as aids within the canon of the Church. One, three, seven, twelve, forty… you name it, there was a connection to something significant. Take the numbers 1 and 3: One God and the Trinity (Three in One), a central tenet of the Church, where the basic number would have to be one – one God, the basis, the source of everything. But not zero, not nothing.




  As far as the Church was concerned, there could not be nothing and there could never have been nothing, because God was eternal. There never was a time before God, according to Church dogma. For the Church, then, nothing was an impossibility, a heresy, and they came down like a ton of bricks on anyone who mentioned it.




  The Greeks, of course, had said it all before: Aristotle (384-322 BC), in his theory to justify the existence of God, reasoned that there was no such thing as nothing, because something had to have created the heavens and the Earth. Something must be moving the sun, the stars and the moon, and that something was God. His theory was based on a logical argument, and although his concept of God was very different, some 400 years before the birth of Christ, to that of the Christian God, Christianity adapted Aristotle’s theory to much of its theology.




  It was not till the thirteenth century that there was a break with Aristotle’s ideas, particularly with the notion of infinity, which was seen by Aristotle as a necessary characteristic of nothing. Infinity and eternity, though, were basic to the nature of God, and in 1277 Étienne Tempier issued a formal condemnation of thirteen doctrines held by “radical Aristotelians” that contradicted God’s omnipotence. Eternity was in, but nothing still remained a problem with the Church even when it was later accepted, as we will see.




  Looking back from where we are in the 21st century, our first reaction is to wonder what all the fuss was about, or why theology was so important. But really we don’t have to go far to understand a little what it was like a thousand years ago. We only need to look at the world around us, at the host of countries today that are theocracies, such as Iran and Saudi Arabia, where theology governs all aspects of legislation. But even in the USA, a strong democracy which has official separation of church and state, there is a strong, and growing, movement to reintroduce aspects of theology into the school system, witnessed by the hard-fought battle to push creationist theory into schools. Then, as now, knowledge of ‘the Truth’ was important as a way to influence hearts and minds. Essential, even, in those bygone days, as the source of power.




  Knowledge is power, and never more so than in the Middle Ages, when the Church was the keeper of the truth – the truth about God and what He wants. It went without saying that the Church, and only the Church, knew what God wanted, and it was going to do everything to make sure that the people were aware of that. If knowledge was power, power as wielded by the Roman Catholic Church had to be absolute.




  Which brings us back to the new numerical system that was all the rage among the Arabs but did not exactly impress the Church. The strange thing is that it needn’t have been a problem. Good market research would have identified what the trouble was with zero, and decent advertising would have separated it from nothing, getting it past the Church. Instead, everything went wrong, from faulty translation from Arabic to a lack of explanation of what zero actually meant in a system of mathematics.




  If today’s modes of communication allow us instant contact with all and sundry, in the Middle Ages the Church was hardly any less efficient at getting its own views known. With everything in the Christian world touching religion in some way, with all disciplines, including philosophy, science, mathematics, being adjuncts of God’s will as prescribed by the Church, it is not surprising that the mathematicians who first translated the Arabic texts on mathematics into Latin recognized immediately the potential problem of nothing and tried to downplay zero.




  Take Fibonacci of Pisa (Leonardo Pisano [Leonardo of Pisa], also known as Leonardo Bigollo; 1175-1250), a well-traveled and renowned mathematician, who had picked up the number system in North Africa and was one of the high-profile people bringing the new ideas to Europe. Although born in Pisa, Fibonacci was educated in North Africa and saw at first hand the advantages of the new number system. Yet when it came down to it, he held back, not daring to treat 0 in the same way as the other numbers 1, 2, 3, 4, 5, 6, 7, 8, 9; in his landmark book Liber Abaci, in Pisa, 1202, he referred to the ‘sign’ zero while referring to the other symbols as ‘numbers’. For somebody who has been called, albeit with some hyperbole, “the greatest European mathematician of the middle ages,” he understood enough of the political climate to downplay the significance of zero. As far as he was concerned – and there was ample justification to his thoughts – it would have been foolhardy, if not downright dangerous, to come out strongly for zero at that time.




  But let’s be fair to Fibonacci. We can’t really blame him for being cautious at first. By the time he wrote Liber Abaci, the zero was already in the dog house, so that it was most probably too late to save it. The point is that he wasn’t the first to publicize the Indo-Arabic numeral system, even though he liked to make out that he was. He was certainly a colorful character, having the advantage of good looks, brains and connections with the right people. These, added to the debonair charisma of one who had lived in North Africa and had traveled extensively, held him in good stead when he returned to Pisa in 1200. The son of the representative in Bugia, a town in eastern Algeria, of the merchants of the Republic of Pisa, Fibonacci had studied mathematics there, influenced by the wonders of the system used by the locals. The fact that he was a great mathematician was not in doubt, for besides translating Arabic mathematical works, he did important work of his own that spread his fame beyond Pisa, the ‘Fibonacci code sequence’ even achieving a 21st century cameo appearance in Dan Brown’s Da Vinci Code. (And it is in Pisa where he can be seen today, his statue standing in Piazza dei Miracoli, not far from the Leaning Tower.) He did, though, know where his bread was buttered and where it would be hard and dry if he crossed the Church.




  Lost in translation




  So why did the Church see zero as nothing? And what did the Church find so threatening about nothing? To really understand these two linked problems, we need to get inside the heads of the people and to try and imagine the atmosphere of the time.




  We have already touched on the theological problem – that the very concept of nothing was heresy. But how would marketing and advertising have helped? The remarkable fact is that there was no need for the situation to have reached the state it did; after all, zero within the new number system was not considered as nothing by the Arabs, who in any case didn’t see any theological problem with the idea of nothing: the Qur’an states, “But does not man call to mind that We created him before out of nothing?”7




  The Muslims, then, didn’t see zero as a threat or as any sort of mystery, but as an essential part of an efficient numbering system. And – this is a crucial point – neither did the mathematicians who translated from Arabic and who introduced it in Europe.




  Like with so many things, it started badly. As far as the Church was concerned, zero was born in sin. It was the origin of the word, the Arabic ‘sifr’, that set off the alarms, because it meant ‘a void’. But really, all it described was the space on the abacus that represented the numberless content of the empty column when showing even tens. An empty space, that’s all. Not sinister and certainly not ‘nothing’. In mathematical terms zero had a function and was not meant to be ‘nothing’.




  The nature of zero should have been clear. It certainly was clear in Latin, to which the Arabic text was translated, which did make the distinction between ‘zero’ used as a numeral, and ‘nothing’. It did so by having a different word for each. So Latin had two words that corresponded to Arabic ‘sifr’: they were sifra and sefirum, which had distinctly different meanings. Sifra meant ‘a number’, ‘a digit’, whereas sefirum meant ‘nothing’, and these meanings were brought out in the later development of both words: sifra took on an extended, more general meaning to denote any of the ten numerals and became the French chiffre and Italian cifra around the 14th century, the German Z iffer in the 15th century, and the English cipher, meaning ‘digit’ and later, a hidden number, i.e. a secret code; sefirum, the word that meant ‘nothing’ in Latin, on the other hand, developed into Italian to zero, which was adopted by French and also by English.




  When Fibonacci (and others), translated the Arabic texts, they did so correctly, using the Latin sifra (‘a number’, ‘a digit’), so making it plain that Arabic ‘sifr’ in that context meant ‘zero-as-something’ (digit), rather than ‘zero-as-nothing’ (nothing). It is more than of passing interest to note that the equivalent term in Hebrew, a close relative of Arabic, is sifra, which means ‘a numeral’ and has no connotation with ‘zero’.




  It so happens that Latin was not lacking in words that meant ‘nothing’; here is another word that existed in Latin: nulla, which was around because no Roman numeral for zero existed. And, believe it or not, Latin also had nihil, still another word for ‘nothing’. Yet the translation from Arabic of the new zero was neither nulla nor nihil, proving that zero had a different connotation from nothing.




  So what happened? If the translation into Latin was so clear, why did the Church perceive zero as nothing? It seems that what was clear for the mathematicians was not so for the Church, who were jealously guarding themselves from so-called heretics on all fronts. Besides, the Church did not want to take any chances, preferring to be safe rather than sorry. It did not help either, that the Latin sifra looked so similar to the Arabic sifr and that the explanations were too esoteric to be understood by non-mathematicians. This was where some real and simple clarifications would have come in handy – in other words, a good advertising campaign to calm down the potential consumers.




  And a decent graphic artist would have helped too. It was an unfortunate decision – actually, more by default than an actual decision – to continue using a sphere as the symbol for zero. Whereas the Indian numerals 1 through 9 were modified by the Arabs and then by the Europeans, only zero stayed more or less in its original form as a closed sphere. It was used by the Indians (where, as we saw, shunya meant ‘a void’), then by the Arabs (whose sifr was a translation), but who later represented zero as a dot, and still do nowadays.




  To make matters worse, there was an additional problem, a huge stumbling block when it came to the Church and nothing: ‘shunya’ had religious significance in India – it signified the uniquely Buddhist ‘nothingness’ paradigm of enlightenment, already appearing as a spiritual ideal in the Hinayana canon of early Buddhism which rose to prominence in India in the first century AD.




  It is doubtful as to whether Fibonacci knew about spirituality in India (for if he did, he would surely not have used the round symbol for zero), but it is not unlikely that word from the East had reached the ears of Pope Innocent III from his emissaries. Did they know that in Sanskrit, the word for ‘enlightenment as nothing-ness’ happened to also be the word for ‘zero as a number’? This was a serious point, as far as the Church was concerned, for it backed up their theological arguments that nothing was a heretical notion and it reinforced what the Church had said about the ungodliness of the concept; here, after all, was proof of its use by idol-worshiping cults, as seen from the viewpoint of the Church. For the Church, then, taking a stand against zero had nothing to do with holding back progress, but of stopping the work of the devil himself.




  Nothing and the devil




  And they said it. They actually invoked the devil when referring to zero. Take William of Malmesbury (born circa 1090), a foremost thinker, widely regarded as the best and most conscientious English historian of his time, a man who had the breadth of vision and the stamina to set out the history of England (“Thence it came that not being satisfied with the writing of old I began to write myself,” he stated, expressing his frustration), who, nevertheless, made the point that the introduction of the zero was “dangerous Arab magic.”




  Now although William was a Benedictine monk in Malmesbury Abbey, in Wiltshire, England, and spent his best working years there, he was not living in isolation. The fact that he had heard about the new numeral system, its source and enough details to be aware of the zero, shows that he had contact with the outside world. In fact, he traveled extensively throughout England in order to research facts for the books he was writing. By 1125, when he had completed the first edition of the Gesta Regum Anglorum (Deeds of the English Kings), his first and most ambitious work of history, he had traveled the length and breadth of England, visiting most of its cathedrals and abbeys, going to wherever there was a library, his tall, slightly stooped figure in the black robe of the Benedictine order a familiar sight among the other scholars.




  Although many of those he met were monks, not all were. Some had come in from Italy or Spain, from a far different world to what they found in England, unlike William, who did not yet know anything different to the conditions that he endured. Later he would travel extensively in Europe, but now, walking or traveling by ox-pulled carts that lurched along at a top speed of two miles per hour on mud that had been churned up by others on the ‘roads’ between towns, it must have been hard for him to believe the descriptions of the very different conditions that prevailed in lands that lived under the Arabs. Not just the physical conditions of the towns – in England most people lived in the country, while the towns consisted of unsanitary dens in which men, women and children shared space with their animals – but of the learning, science, mathematics and almost universal literacy in those countries.




  Of all the people William met on his travels, one of the most interesting would have been a fellow Englishman, Adelard of Bath, recently returned from Europe after two long sojourns abroad. Roughly twenty years older than William, Adelard was a sophisticated, if scatter-brained individual, whose harassed appearance of one constantly in a hurry seemed to be in conflict with a body that would have been overweight were it not for incessant travel.




  Adelard was, as we can now say from hindsight, arguably the first English scientist and one of the most influential men of the time. Having traveled in France and in Italy, where he had spent some time in Salerno, famous for its school of medicine that was the oldest university in Europe, founded in the 8th century, some 300 years previously, he moved on to Sicily, at the time a Norman kingdom, then to Greece and probably Toledo, Spain. He traveled as well in Asia Minor and North Africa, picking up languages effortlessly; he could speak Latin, English (a Saxon, Germanic version, spoken by the masses), Norman French, as well as Arabic and Hebrew, likely picked up in Sicily, a thriving and cosmopolitan country still heavily influenced by Arabic culture. Adelard’s influence on culture was enormous; his translations from Arabic into Latin of the Greek philosophers helped to reintroduce them into the West, while his translations (with commentaries) of works on mathematics and astronomy from Arabic helped introduce Hindi-Arabic numerals and the use of zero to the West.




  When William met Adelard in 1130 or thereabouts, Adelard had recently translated from Arabic into Latin the classic work on arithmetic of Al-Khwarizmi (from whom, by the way, the word algorithm is formed), and although others translated it as well (as we noted about Fibonacci of Pisa), it does seem as though Adelard was, if not the first, then pretty close to it.




  So there they were, the two of them in a tavern, drinking their ale, the cheapest drink at the time and certainly healthier than water whose source was often suspect. Adelard might have been playing his cithar (a stringed instrument, precursor of the guitar) before William joined him. Although not a monk, Adelard as a child had attended the school of the Benedictine monastery in Bath, which became the cathedral priory, and so would have felt comfortable with the Benedictine black-robed William.




  It was a riveting conversation, with both doing their best to cut out the noise around them: the hubbub and clamor of the people, plus the dogs and cats waiting for scraps from the tables, not to mention the occasional fowl that alighted on their bench and the enveloping stench of animal and human waste, none of which was conducive to quiet talk. But talk they did, the historian and the scientist, each interested in what the other had to say, what the other added from his world of acquired knowledge. It was Adelard who talked more, relating the wonders of the world he had recently left to his companion, who found it hard to imagine a life so different to what he was used to.




  Adelard needed to talk; he had settled back in England, possibly unwillingly, and since then showed all the characteristics of a workaholic, churning out translations from Arabic to Latin of scientific and mathematical treatises as well as his own philosophical works and even a book on falcons. Actually, “churning out” may not quite reflect the mechanics of writing so much in such a short time: this was before the invention of printing, so that each book had to be laboriously written by hand and that any copies were exactly that — whole books copied by hand.




  And now he was telling William of Malmesbury about what was happening outside England. How much was spent on discussing nothing we don’t know but there can be no doubt that it was part of their conversation, since Adelard would have told William about the Arabic numerals with their zero. They, of course, were speaking in Latin, the lingua franca of scholars discussing professional subjects, and it would be interesting to know whether Adelard used the word cifra or sefirum to explain that strange new concept. And what was William’s reaction? We don’t know whether he repeated his comment about the “dangerous Arab magic” and even whether it really reflected his views, that is, whether it was merely a politically correct statement for the times. We do know, though, that William had learned to tiptoe between the puddles and that he was careful with what he wrote so as not to offend his superiors. His first love was history and it was important for him to be allowed to travel and gather the information he needed. Keeping to history and not getting involved too much in the business of the abbey – the religious matters – was what he did, and he was well aware of what to keep away from.




  There was no doubt that the new numerical system with its zero that he had been hearing about was something the Church would frown upon. What he was hearing now in the tavern from Adelard about the Church’s strong stand against zero in the rest of the Christian world fortified him in his opinion. Whatever the truth of his views, it does show how strongly people felt about zero in what was – or, rather, should have been – merely a method of calculation.




  For Adelard of Bath, coming back to England must have been quite a shock after what he had seen on his travels. In fact, he didn’t mince any words in his first book Quaestiones Naturales, written after returning for the second time in 1116, where he expressed his desire to discover the manners and customs of his own country. He stated that he “has learned that its chief men are violent, its magistrates wine-lovers, its judges mercenary, its patrons fickle, private men sycophants, those who make promises deceitful, and that friends are full of jealousy, and almost all men are self-seekers.” Perhaps he thought he could make a difference by reintroducing the Greek philosophers that, strangely enough, were known in the Arab world but had been lost in the West after the fall of the Roman Empire. Yet with all that he reintroduced and introduced to the West from the Arabs, the one thing that completely failed to impress was the new Indo-Arabic numeral system with its weird zero.




  With no one putting up a strong fight in its defense, zero didn’t have much of a chance. Prejudice was widespread. A similar anti-zero reaction could be found among the sophisticated merchants of Pisa as among the monks of rural England. Everywhere in Europe, in fact, apart from the lands that were under Arab rule – southern Spain, as well as Sicily, still under the influence of Arab culture even after the Arabs had left.




  The French pope, the skull and nothing




  We know that Fibonacci (Leonardo of Pisa) wasn’t the first to translate the ‘Treatise of the Cipher’ from Arabic to Latin, and that Adelard of Bath had done so a few years earlier. But even before that, the work had been translated by someone else: a Frenchman by the name of Gerbert of Aurillac (945-1003), one of the strangest characters in a field that certainly had its share of them. Perhaps it was genius that made him into an eccentric (to put it kindly) in his later years, but it also contributed to his meteoric rise to power for someone of lowly birth, from Benedictine monk to pope, with some pretty wild political machinations on the way.




  It is generally not enough to be bright or even a genius if there is no input, be it formal education or at least some level of stimulation. And never was it more important than in the period that we are talking about, around the year 1000 AD. In Europe, if you didn’t live in lands occupied by the Muslims, where the source of knowledge and learning was concentrated, you would be severely handicapped as far as intellectual stimulation was concerned. It’s not that nothing was happening in France, where Gerbert was born and received his early education, but that so much more was happening in Al-Andalus, across the border from where he was studying in the cathedral school in Vic, Catalunya.




  Just to get an idea of the difference between Christian Catalunya and Al-Andalus under the Muslims, the largest library in Christian Europe contained less than a thousand volumes, while the library in the Muslim capital of Cordoba held over four hundred thousand! It was Gerbert’s luck to be living in Vic, whose proximity to the Muslims benefited him so much and gave him the backdrop for his later work.




  Gerbert was a precocious boy, thirsty for knowledge and lapping it all up with ease. It didn’t take long for him to be noticed by higher-ups in the church, and in 969, the bishop of Vic took young Gerbert with him to Rome, where he met and impressed Pope John XIII. And not just the pope. Gerbert’s obviously-outstanding mind soon came to the attention of Otto II (973-983), emperor of the Holy Roman Empire, who persuaded him to be his adviser and tutor.




  Being clever is an advantage, and it definitely was for Gerbert, who rose in influence through the patronage of Otto II. Even more important, then, as now, was not so much what you knew, but who you knew, and in those days it was definitely also the luck of knowing the right people at the right time. The fact that Gerbert hitched his star to the Emperor in his struggles against the Church served him well, at least in the short run.




  Gerbert’s rise in power, though, did not translate into universal popularity, which was certainly not helped by the general feeling that he was more than a little strange. To the superstitious people of that time, Gerbert’s material knowledge of the world outside of the Church, not to mention the ability to make complex calculations in his head, were a clear sign of his being in league with the devil. This label stuck to him even when he was made pope in 999 by Otto III.




  Gerbert, now Pope Sylvester II, the first French pontiff, was, to put it mildly, not popular, as much for the sin of being foreign as for the ever-growing rumors of his magical and mystical powers, one of the rumors being that he had built a mechanical skull that would answer any of his questions with either ‘yes’ or ‘no’.




  None of this could have come at a more inauspicious time. It was the beginning of the millennium, when the end of the world was widely and wildly expected; a crazy, French pope with magical powers just seemed to auger the expected calamities.




  He was deposed after only two years due to more earthly reasons: his political interference in secular matters. Forced to flee Rome, he nevertheless came back for another two years, though certainly not to increased popularity. Earlier rumors of his dealings with the occult and his links with the devil were now firmly established as fact by the populace. That he was one of the most important mathematicians of his time had not impressed the ordinary people, but, on the contrary, had had the opposite effect. And making him even more suspect in their eyes was not only that he was conversant with, and had used, Arab science and mathematics, but that he had tried to spread the Arab system of numbers that contained the zero. If he had any thoughts that as pope he would be able to utilize his scientific knowledge to further man’s spiritual salvation, he was very wrong and singularly unsuccessful.




  Zero certainly had the wrong champion in Gerbert, with circumstances no better after his death. In fact, for zero it got worse: whatever Gerbert as pope had touched in his lifetime was discounted as suspect by his successors, so that zero was doomed before later mathematicians got hold of it. The fact that a pope had endorsed it did not help at all; because the pope in question was Sylvester II, the pope in league with the devil, this could – and was – used against zero whenever necessary.




  Jews, Muslims and nothing




  If it is ever intimated that the Middle Ages were boring and that nothing interesting was happening, this is patently untrue. It was a period of vast change, of a bubbling up of new ideas that were thrusting themselves to the fore against forces that were intent on suppressing them. Just look at what was happening with and around nothing, not to mention the odd bods and geniuses who were wandering across countries and continents, pushing it. So much passion there was over that circle, the zero, so much suppressed excitement by the few mathematicians who saw its potential but couldn’t get it accepted.




  It could be said, of course, that zero had come to the West before its time. That, though, is not entirely true, since it was thriving in large parts of Europe and North Africa, namely where the Muslims were in charge. But it definitely was introduced to Christian Europe at the wrong time, in a critical period for the Church fighting to keep its authority in a world that was going through huge changes. Zero was a hostage in all of that – a metaphor for what was, in fact, a clash of civilizations, one religion against another, entrenchment against openness, north against south, pope against emperor.




  So while zero was running for cover in large parts of Europe, it was safe in others. The difference with what was happening to it in societies where learning was advanced, and what was happening in stifled closed societies, whose aim was to keep out anything that was seen as a threat to the powers-that be, was colossal. The divide between the relatively more tolerant Muslim Europe and suspicious Christian Europe was nowhere better exemplified than in Spain, where the south and north might as well have been on different planets.




  Scholars and thinkers living in Spain under the rule of the Arabs had the advantage of libraries that contained not only current works on Muslim and Jewish science, mathematics and philosophy, but also, in Arabic, tomes of the ancient Greek civilization. It was no wonder that the country (and the other counties under Arab rule) attracted people from elsewhere ‘ people such as Adelard of Bath, William of Malmesbury and Gerbert of Aurillac – who took in what they could and went out to spread the word.




  Whether being eccentric was a coincidence or whether being a little crazy came with the territory, there is no doubt that being ‘different’ at that time helped when dealing with zero.




  But ‘different’ did not even begin to cover another character that wandered through the turbulent world of zero and nothing. A loner, not a monk, not even a Christian, another genius to add to the roster of those who couldn’t get zero much further than their own writings. Meet Abraham ben Meir ibn Ezra, Jewish itinerant poet, bible scholar, philosopher, astrologer, grammarian, mathematician. (An aside on his name: ‘ben’ and ‘ibn’ are simply ‘son of’ in Hebrew and Arabic respectively, so that his name is actually Abraham son of Meir son of Ezra. He is referred to in the literature as Ibn Ezra, which has the effect of perpetuating his grandfather’s name rather than that of Abraham himself.)




  Ibn Ezra (1089-1164) was born in a part of Spain (either Tudela or Toledo) that had recently been reconquered by the Christians after more than 350 years of Arab rule. He was a restless soul, a wandering hobo, traveling south to the Muslim regions and back and forth to the Jewish communities in North Africa, returning each time to Spain, never settling down anywhere long enough to accumulate more than he could carry. He did, though, find enough time to marry and father a son, Izhak, although this did not seem to cramp his lifestyle or make him a model husband and father. On one of his trips, he took Izhak along to Baghdad and left him there, finding out later that he had converted to Islam and had died of an illness a few years after. Devastated as he was, this did not make him rethink his lifestyle, except to care even less for his worldly appearance. He continued his wanderings, wrote poetry and delved more deeply into astrology and magic, in addition to his other intellectual activities.
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