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FROM FLATLAND TO FLATTERLAND


Sometimes writers get a bee in their bonnet - an idea that buzzes around for years Euntil one day it suddenly crystallizes. Yes, it’s easy to crystallize a bee: you just have to get the right mix of metaphors. Flatterland is a crystallized bee. Let me tell you how it came about, and why.


In 1884, in Victorian England, a headmaster and Shakespearean scholar named Edwin Abbott Abbott - that’s right, two Abbotts -wrote a classic of scientific popularization called Flatland. Written under the pseudonym ‘A. Square’, it tells of a world of two dimensions, a flat Euclidean plane that came straight out of the geometry texts of that period. Abbott would have used them in his school. The inhabitants of Flatland are geometric figures - lines, triangles, squares, pentagons ... The rather narrow Victorian attitudes of A. Square are shattered by rumours of the Third Dimension, confirmed by a visitor from that extra-dimensional realm who is named The Sphere.


Flatland reprinted within a month and has never been out of print since. Its appeal has survived all intervening scientific and social upheavals. It exists in numerous editions, and several writers have published sequels or derivative works, such as Dionys Burger’s Sphereland and Kee Dewdney’s The Planiverse.


Flatterland is another.


The scientific purpose of Flatland was serious and substantial. Abbott’s sights were focused not on the Third Dimension - familiar enough to his readers - but on the Fourth Dimension. Could a space of more than three dimensions exist? Where would you put it? Abbott softened up his readers’ resistance to such an outlandish notion by making them imagine how a Flatlander would respond to the outrageous suggestion that a Third Dimension could exist.


He had a second purpose, a very different one: to satirize the rigid social structure of Victorian England, with its hierarchies of status and privilege - especially the lowly status accorded to women. To this purpose he made the females of Flatland mere one-dimensional lines, inferior even to the slimmest of isosceles triangles, and vastly inferior to the circular Priesthood. Flatland was - and still is - a very subversive book. Some supporters of female emancipation misunderstood Abbott’s satire, and in the preface to the second edition he was forced to explain that A. Square




has himself modified his own personal views, both as regards Women and as regards the Isosceles or Lower Classes ... But, writing as a Historian, he has identified himself (perhaps too closely) with the views generally adopted by Flatland, and (as he has been informed) even by Spaceland Historians; in whose pages (until very recent times) the destinies of Women and of the masses of mankind have seldom been deemed worthy of mention and never of careful consideration.





So there! Abbott was, in fact, a social reformer who believed in equal educational opportunity for all social classes and genders; Flatland’s narrow-minded social system is his cry of frustration.


The Fourth Dimension was hot intellectual property in Abbott’s day. His interest in it came a decade before H. G. Wells’s celebrated science-fiction story The Time Machine, which was serialized in the New Review (1894-5) and published as a book by Heinemann in 1895. Wells, like any good science-fiction author, based his tale on a solid dose of scientific gobbledegook, which in this case is supplied by the Time Traveller:




     ’But wait a moment. Can an instantaneous cube exist?’


     ‘Don’t follow you,’ said Filby.


     ‘Can a cube that does not last for any time at all, have a real existence?’


     Filby became pensive.


     ‘Clearly,’ the Time Traveller proceeded, ‘any real body must have extension in four directions: it must have Length, Breadth, Thickness, and - Duration ...


     ‘... There are really four dimensions, three which we call the three planes of Space, and a fourth, Time. There is, however, a tendency to draw an unreal distinction between the former three dimensions and the latter, because it happens that our consciousness moves intermittently in one direction along the latter from the beginning to the end of our lives ...


     ‘... But some philosophical people have been asking why three dimensions particularly - why not another direction at right angles to the three? - and have even tried to construct a Four-Dimensional geometry. Professor Simon Newcomb was expounding this to the New York Mathematical Society only a month or so ago.’





Wells’s reference to Newcomb reminds us that in the late nineteenth century higher-dimensional geometry was all the rage among mathematicians, especially Arthur Cayley (1821-95) and J. J. Sylvester (1814-97). Sylvester emigrated to the States and became a major founding figure of American mathematics. Some of the ideas about higher dimensions were introduced into physics by Hermann Minkowski (1864-1909), and were among the things that led to Relativity, the brainchild of (among others) Albert Einstein (1879-1955).


I’m giving you the dates to make it clear that Flatland is slap in the middle of all this. Abbott was a prolific writer, with some sixty books to his credit, though none of the others are remotely similar to Flatland. He was a passionate educator, and evidently understood the difference between serious science and solemn science. His fascination with some of the cutting-edge science of his day, in conjunction with these attributes, gave the world a classic.


At the start of the twenty-first century, mathematics and science have moved a long way from where they were at the end of the nineteenth. The Fourth Dimension is mild indeed compared with the mind-boggling inventions of geometers and physicists -spaces with infinitely many dimensions, spaces with none, spaces with fractional dimension, spaces with finitely many points, curved spaces, spaces that get mixed up with time, and spaces that aren’t really there at all. The respectable reason for allowing that bee in my bonnet to crystallize is that there is ample scope to play Abbott’s game again in a new context - indeed, in lots of new contexts.


I must confess, however, that there is a less respectable reason too. I’d been toying with writing some sort of sequel, and I’d got it into my head that since Flatland was about the adventures of A. Square, the update ought to follow the adventures of one of his modern descendants. We know that A. Square had children, because Abbott tells us so - but he doesn’t tell us what the ‘A.’ in ‘A. Square’ stands for, and that bothered me. At this point, my thoughts were distracted by the sudden realization that I knew what Mr Square’s first name must have been.


Obviously, the ‘A.’ stands for ‘Albert’.


British readers will immediately appreciate why this has to be so. There is a popular TV soap called EastEnders - I’m not a fan myself - I don’t like soaps - but things seep out into the general ‘extelligence’, and EastEnders is one of them. Anyway, this particular soap is set in a fictitious region of London centred around ‘Albert Square’. There is no real Albert Square in central London, but there is an Albert Hall, an Albert Memorial, and an Albert Embankment. Albert was Queen Victoria’s consort, and she loved him dearly, so London is littered with Alberts. Abbott was writing in Victorian times, satirizing Victorian values ... the name fitted.


Now, there may not be an Albert Square in real central London, but there is a Grosvenor Square, a Berkeley Square (in which, according to the song, a nightingale sang ...) and a Leicester Square. Suddenly the family tree of the Square dynasty was falling into place - Grosvenor, Berkeley, Lester ...


What of the womenfolk? On Flatland, women are lines - and it followed just as night followed day that my central character should be female, and her name should be ‘Victoria Line’. Vikki for short. There are Victorias all over London, too, including a mainline train station. The Victoria line is an underground railway line (the ‘tube’, or subway) linking Victoria Station to Euston Station, another main-line train station. So Victoria Line it was. Another underground line, the Jubilee line, gave me Vikki’s mother, Lee.


Crazy, but it crystallized the whole bee into a book. Everything came to me in a rush. Young Vikki is Albert’s great-great-granddaughter, a thoroughly modern young woman in a society rather like Britain and the US in the early sixties, but with a dash of Internet thrown in for narrative lubrication. Flatland’s male-dominated Victorian culture is beginning to crumble as its women break away from their traditional restraints. Vikki finds an old notebook, Albert’s original manuscript of Flatland, and is bitten by the 3D bug - much to her parents’ consternation. Unknown to them, she tries to follow in her ancestor’s vertex-steps (squares have vertices, but no feet) into the expanded universe of the Third Dimension . . . and she succeeds.


Now all I needed was to equip her with a guide. Dante had his Virgil to conduct him through the Inferno; A. Square had his Sphere .. . but Vikki would need a more versatile guide, familiar with dozens of mathematical and physical spaces . . . For weeks I grappled with this problem, until one evening I remembered a children’s toy - a rubber-skinned inflatable orange ball with horns, plus two eyes and a broad grin painted on the front. The child sits on the ball, grabs the horns, and bounces across the floor. The toy was called a Space Hopper (the grin is that of an alien from Outer Space). Evidently, a Space Hopper is ideally suited to hop from one mathematical space to another . . . and I had my guide.


After that, all I had to do was choose which spaces were important enough to include, and I did that with an eye on the frontiers of today’s mathematics and physics. Oh, yes - I also needed a title. I hope you can excuse the train of thought that led me to choose what now seems inevitable for a Flatland sequel - Flatterland.


Please pardon my temerity in attempting this add-on to a classic. You will see at once that I can’t use Abbott’s elegant Victorian prose style - modern times demand modern cadences. The original, fortunately, is untainted by my irreverence (re-read your copy: I promise that not a word has changed!).





I.S.


Coventry, July 2000












1
THE THIRD DIMENSION


Seen from space, it was a strange world, with the austere beauty of a page from Euclid. In fact it was a page from Euclid, geometry made flesh: a sprawling, humming world of two-dimensional shapes. Flatland. A land of lines, triangles, squares, polygons, circles ... people, of their own kind. They lived polygonal lives, ate polygonal food, drank polygonal drink, made polygonal love, bore polygonal children, and died (polygonally) in a two-dimensional universe - and never thought it the least bit curious. Their flat world was all they could see, all they could hear, all they could feel. To them, it was all there was.


As long as nothing disturbed that perception, it was true.


But times were changing in Flatland.



*




The house was dowdy and unfashionably pentagonal, but in an excellent location: just along the street from the Palace of the Prefect. It had been in the Square family for almost 150 years, and was now beginning to show its age. Nonetheless, it was a comfortable dwelling, with the typical large Flatlandish entrance hall, seven rooms for the male members of the household, two apartments for the females, a study, a large room that once had housed servants but was now used as a kitchen, with a dining alcove, and a musty, cluttered cellar. It had separate doors for women and men - for safety reasons, women being rather sharp if encountered end-on. In the hall a middle-aged woman swept up after her two untidy square sons and her neat and lineal daughter, waving her body from side to side so that the males wouldn’t accidentally blunder into an endpoint and cut themselves. She found it a comfortable life, though hardly a fulfilling one, and on the whole she was content with her lot.


In the cellar, her daughter Victoria was anything but content with hers. Flatland was a sexist subtopia in which women, seen by their menfolk as simple-minded one-dimensional creatures, performed only menial tasks. Even the lowest of the males, the isosceles triangles, had higher status, and each generation of males made sure everything stayed that way. Not exactly deliberately ... well, not consciously ... well, not with malice, anyway - they really thought it was the only option ... Well, most of them. It just never occurred to the men that Flatland society might order itself differently. And it certainly never occurred to them that their most cherished beliefs about Flatland society might be based on prejudice and unchallenged assumptions. How could it be? In Flatland, your position in society was determined by how many sides you had and how regular your perimeter was. It was an objective test, hence unquestionable.


At the top of the tree were the Circles, priesthood-cum-nobility: glorious, almost transcendent beings - perfection made flesh. And the biggest bunch of snobs you could imagine. They weren’t even true circles, just polygons with an awful lot of sides. Like many aspects of Flatland, their name was a polite fiction. Behind the rigid facade of Flatland society, however, the winds of change were starting to whine. They had begun as a gentle breeze when the Six-Year War between the Axials and the Alignment had thinned the ranks of Flatland males and thrust women into the munitions factories and the civil service. To the surprise of the men, and the quiet satisfaction of the women, the lineal ladies carried out what had previously been men’s jobs with aplomb - maybe too much aplomb. There were mutterings in the Halls of Power - but the catenary was out of the bag, and no amount of effort would ever get it back again. As the decades passed, the breeze had stiffened to a howling gale, as the advance of technology brought with it inevitable social spin-off.


If Vikki Line had her way, the gale would soon become a roaring hurricane. Not that she disliked boys, you understand - as long as they knew their place. Once they stopped flaunting their vertices and comparing how many edges they had, some of them were even quite nice. In fact, that was what had brought her into the dusty recesses of the cellar: she was hoping to find some old discarded clothes of her mother’s to wear to the disco that evening. Roger Rectangle was taking her on a date, the retro look was all the rage, and she was hoping to find a few items that would put a kink in the other girls’ endpoints.


So far, all she’d found was a motheaten dishcloth and a box of her father’s old string vests. (Literally: most Flatland garments were flexible lengths of string, which Flatlanders wrapped round themselves and secured with sticky tabs, leaving their faces uncovered.) Vikki had a feeling that her mother Jubilee would throw a fit if her daughter tried to go out wearing a string vest, however chic.


She noticed a cluster of rectangular boxes in a corner. One of them was battered and fraying at the corners, which looked promising; but she couldn’t reach it easily, so she tugged at one of the nearer boxes. With a crash, the mildewed cardboard disintegrated and the contents scattered across the cellar floor.


‘Victoria? Victoria! What was that? Are you all right, dear?’


She sighed. ‘Yes, Mother. An old box came to bits, that’s all.’


‘Oh. Well, it sounded like a herd of ellipses. Do be careful, dear. And clear up any mess you’ve made.’


‘Yes, Mother.’ Vikki started to pick up the junk that had tumbled across the cellar floor, stuffing it back into the now rather battered boxes. She had almost finished when she noticed a tattered book. (More properly, it should be described as a scroll, for on Flatland books are written on lines, not flat sheets, in a kind of Morse code; and the way to store a line compactly is to roll it into a spiral... I can’t keep explaining this kind of thing to you, my Planiturthian readers. So if I use a Planiturthian term that seems not to make sense, for instance, having Vikki - who is a line, for heaven’s sake -pick something up or carry something, you’ll just have to assume that there is some Flatland equivalent.)


Anyway, the book, for so we shall call it, had skated behind some cracked crockery, and nearly escaped her attention.


Curiosity impelled her to roll the book open. Even in the cellar, she had no difficulty seeing it, for in Flatland light manages to make its way into every nook and cranny. Where it came from was a complete mystery - even to the greatest savants, even at the end of the twenty-first century - but its ubiquity had an architectural consequence: houses did not need windows.


The book was handwritten, in an old-fashioned script. The title page bore the words Flatland, a Romance of Many Dimensions. The author was identified as A. Square. At first she thought it was some kind of child’s primer on the geography, history, and sociology of Flatland, but as she skipped through the text it began to mutate into something darker and more personal. It was almost like a diary, except that it was not arranged by date. A bit past the middle she did come upon a date, however:




     From dreams I proceed to facts.


     It was the last day of the 1999th year of our era. The pattering of the rain had long ago announced nightfall, and I was sitting in the company of my wife, musing on the events of the past and the prospects of the coming year, the coming century, the coming Millennium.





Why, that would make the book almost exactly a hundred years old! Vikki read on, hoping for more clues. The weird narrative told of a Stranger, a Circle who could change size - a stranger from Space. It was some kind of science fiction novel, then. A lot of the boys seemed to be into that kind of thing. A phrase caught her eye:




     You see, you do not even know what Space is. You think it is of Two Dimensions only; but I have come to announce to you a Third— height, breadth, and length.





Ah. They’d done this in physics. Space was two-dimensional, of course - how could it be otherwise? But there was a sense in which you could think of time as a third dimension, thereby getting a three-dimensional ‘spacetime continuum’. It wasn’t real, of course, just a mathematical invention - and she found the idea rather pointless because you couldn’t draw pictures of three dimensions, anyway. Face it, you couldn’t even draw pictures of two dimensions - you had to project real space down onto a line if you were going to draw a picture. That was how the visual sense worked. Sculpture, though - that was genuinely two-dimensional, like the tactile and auditory senses. So a moving sculpture could be considered three-dimensional - and that was what the Stranger in the book was. A moving sculpture that spoke: what a strange idea!


She read on, and became confused. Whatever the Stranger’s three-dimensional Space was - and only now did the significance of the capital letter become apparent - it was not the conventional three-dimensional spacetime continuum from her physics lessons. In the Stranger’s mind, the Third Dimension wasn’t time! What, for instance, could be made of this passage?




     You are living on a Plane. What you style Flatlandis the vast level surface of what I may call a fluid, on, or in, the top of which you and your countrymen move about, without rising above it or falling below it.


     I am not a plane Figure, but a Solid. You call me a Circle; but in reality I am not a Circle, but an infinite number of Circles, of size varying from a Point to a Circle of thirteen inches in diameter, one placed on the top of the other.





Above? Below? On top? If A. Square had been writing about the spacetime continuum, surely he would have used words like before, after. These terms - she could try to infer their content from their context, but the inference didn’t really work - were outlandish, meaningless nonsense words.


Vikki Line tucked the curious book away inside her edgebag, an accessory that had become very fashionable indeed, and not only among the young. Even males were wearing them, though they called them ‘sidesacks’ to distinguish them from effeminate edge-bags. She would take a closer look at the book later on. Right now there was a more pressing problem: finding something suitable to wear to the disco.



*




‘I don’t understand why you young people insist on wearing your parents’ old cast-offs’, her mother fussed. ‘You know, your father gave me that jacket just after we got married. It used to fit me then. The colour suits you, dear, I must say.’ Only a few generations ago, Jubilee would not have been able to make such a statement - the rule had been ‘any colour as long as it’s grey’. But the old colour prejudice, fallout from the political sabotage of the Universal Colour Bill, was slowly dying out (indeed, dyeing out), except for a continuing prohibition on body-paint - and even that was coming under fire with the new fashion for tipstick among upper-class young women.


‘It really needs an iron, though, dear,’ Jubilee fussed. ‘Would you like me to—’


‘New clothes are so ordinary, Mother. I want to look different.’


‘Different from what, dear?’


‘Well, just... different. Like all my friends.’


‘Different but the same, then, dear?’


‘Ohhhh! You’re making fun of me again!’


Her mother smiled (Flatland women do this by wiggling their front vertex in a special way). Vikki took the treasure away to her own little room, along with her other discovery. She kept her clothes in there, and her personal belongings - a Parallelogram Bear and a dilapidated My Little Polygon which she had long ago outgrown but kept for sentimental reasons; a tape-player with hundreds of cassettes; letters from her friends; schoolbooks; and -her pride and joy - one of the new Home Computers, complete with key-strip, tape-reader, printer, and scanner. It had a 2D graphics accelerator, and twenty megs of RAM. Bundled with it had been a ‘free gift’: a tiny electronic Personal Disorganizer, in which she kept contact information for her friends and an extensive diary. It communicated with the computer by invisible light. Not only that - once she’d saved enough money she was going to add a modem, persuade Daddy to rent an extra phone link, and surf the InterLine. It wouldn’t be hard to persuade him: all she had to do was to stay on the phone to her friends for hours and burst into tears and tell him he was ruining her life if he dared interrupt to make his own calls. Her friend Dilly had tried it on her dad a month ago, and a second phone connection had been installed within a day.


The Flatland phone system, by the way, was a triumph of technical ingenuity. In a two-dimensional world, you can’t lay a network of cables without trapping people between them - there’s no underground and no overhead. But you can avoid cables altogether and use radio waves of a frequency to which most things in Flatland, especially houses and people, are transparent. With enough repeaters scattered around to boost fading signals back up to full strength and shunt messages past radio-opaque objects, the system worked surprisingly well. Fortunately, Flatlanders seemed to be unaffected by the radiation that sleeted through them, though some consumer groups were beginning to worry that overexposure to the phone system might be contributing to an epidemic of inflamed centroids.


At the very moment that Vikki was thinking about her father, he arrived home from work. Grosvenor was a huge, good-natured square ... well, actually he had gone a bit trapezoidal in his middle age, mostly because Jubilee was such a good cook. As usual, he had picked up their young sons Berkeley and Lester from primary school on the way home. Grosvenor gave Jubilee and Victoria a homecoming kiss and flopped against the big sofa in front of the fire. The soft, slightly springy cushions closed snugly around three of his edges. (The distinction between sitting on/in/against a piece of furniture and wearing it was often rather fuzzy in Flatland.)


The boys shot off into the yard, to play until dinner was ready.


‘Vikki, love, be a dear and bring me a beer, will you? It’s been a bisector of a day at work.’


Typical. But thoughts of an extra phone link stopped her saying what was on her mind: get your own beer, Dad. Instead, she padded off obediently and brought him back a rectangle of lager from the freezer.


He popped the tab at one end and sucked. ‘Thanks, sweet-centre.’ Well, at least he’s expressed gratitude. ’Like the shoes. Nice jacket, too, love: it suits you.’


It’s the one you ... I mean, yes, it does, doesn’t it? I found it in the cellar.’


‘I keep meaning to clean that cellar out’, said Grosvenor. ‘Nothing but a heap of useless junk. Some of it’s been in there for generations. Give the lot to Boxfam, that’s what we ought to do.’


Talk of junk reminded Vikki of her discovery. Innocently, she said, ‘That reminds me, Dad: I found a funny old book in the cellar. It looks really really interesting.’


‘A book, eh? Well, that cellar holds an awful lot... bound to be a few books down there—’


‘It was handwritten, like a diary. By someone called A. Square.’


Her father sat bolt upright and popped out of the enveloping sofa. His beer slipped from his grasp and the fire hissed as a few errant drops hit it. ’What?’


‘It was all about some weird Stranger from the Third Dim—’


Grosvenor’s face turned an angry shade of grey. ‘Victoria Line: don’t you ever mention that phrase in this house! God, I thought the family’d got rid of that pernicious little diatribe fifty years ago!’


Vikki didn’t understand what she’d done wrong. ‘But Dad, it’s just an old—’


Jubilee, ever the calm one, touched her daughter’s side affectionately. ‘Wait till the boys have gone to bed, Victoria. Then your father will tell you a piece of family history.’


Grosvenor stared at his wife in horror. ‘Lee, are you sure that now is the right—’


‘She’s old enough to know the Facts of Life, Grosvenor dear, and how to deal with them on a practical basis. So she’s old enough to know the truth about her great-great-grandfather.’


The Facts of Life bit was news to Grosvenor, and it threw him completely. ‘Dammit, Lee: great-great-grandad Albert’s already caused this family too much grief!’


‘Is that what the “A” stands for, Dad? Is the book by Albert Square? Was he my great-great-grandfather? What is the Third Dimension, Dad?’


‘Victoria, I’ve just told you not to—’


‘Grosvenor, it’s too late. We can’t hide our past from our own daughter’, said Jubilee. ‘And it was all so long ago. Times are changing. She has a right to know. And you did promise—’


Grosvenor Square sagged back against the sofa. ‘Yes, but I thought she’d be a bit older than this before I had to ... Yes, yes, I’ll tell her. I’m just finding it hard getting used to having a young woman in the house instead of a little girl, OK?’


‘After dinner,’ insisted Jubilee, driving home her advantage, ‘as soon as the boys have gone to bed.’


Grosvenor was a beaten man. ‘Yes, Lee - after dinner. As you say.’


Jubilee was already dishing out the food into semicircular bowls. Vikki rushed to the door and flung it wide open. ‘Berkley! Les! Grub’s up!’



*




Faint sounds of childish prattle were wafting from the boys’ bedroom. Ignoring them, Grosvenor took a deep breath and tried to find the courage to peel the wraps off an ancient - and, he had hoped, forgotten - piece of Square family history.




Jubilee saw her husband was having trouble, and offered a simple solution. ‘We don’t talk about great-great-grandfather Albert because he died in prison, Vikki.’


‘Lee!’


‘There’s no point in beating about the bush, Grosvenor. Albert did die in prison.’


‘Yes, but he wasn’t a criminal.’


‘Did I say he was? Tell Vikki what he did to get himself imprisoned.’


‘Uh - well, you see, Ancestor Albert... Lee, do I have to do this?’


‘Yes.’


Grosvenor grunted, accepting the reality of his position. ‘Very well. Vikki, Ancestor Albert was ... he was the black shape of the family, so to speak. He ... he got some ridiculous nonsense into his head about what he called the Land of Three Dimensions. It was an imaginary world, different from ours, and he would have been all right if it had stayed imaginary, but his ... his mind went. He became convinced it was real. He claimed that he had received a visitor from the Land of Three Dimensions, which he called The Sphere.’


‘What a funny word. Was the Sphere the Stranger I read about in Albert’s book?’


‘It was. Albert even claimed he had visited the Land of Three Dimensions himself, with the Sphere as his guide.’


‘Wow! Hey, that’s really neat!’


Grosvenor sighed. The naive enthusiasm of youth... ‘A hundred years ago, Vikki, saying things like that got you sent to prison. For heresy, because you were contradicting the Priests, and because anyone who claimed to have visited another world must be a madman.’


‘Oh.’


‘So you see, sweetcentre, it’s not something the family is proud of. To make matters worse, Albert’s unfortunate brother was imprisoned too, supposedly because he witnessed something - a Visitation, some such nonsense.’ He paused, gulped for air, found none that helped. His voice came out half-strangled: ‘Do you really want all the neighbours to know that two of your ancestors were lunatics?’


Vikki wasn’t sure. Being imprisoned for your beliefs was kind of romantic, like being a freedom fighter. And as for witnessing a Supernatural Visitation, that was cool. ’Crumbs, Dad, that was a hundred years ago.’


‘The taint still lingers, Vikki. If your friends found out about old Albert, you might find that some of them weren’t your friends any more. I admit that people aren’t as obsessed by religion as they were in 1999, but they’re still unhappy about any hint of mental instability.’


You mean they’re still just as narrow-minded and unimaginative as they ever were, thought Vikki. It was a sobering thought.


‘Did you read Albert’s book, Vikki?’


‘Only a few bits and pieces, Dad. I just... glanced at it.’


Grosvenor sighed with relief. ‘Good, at least it hasn’t had a chance to taint you too.’


‘It looked kind of ... interesting. I was going to read the rest of it later.’


‘No!’ The cry was instant and automatic. ‘Sorry, love, but I don’t think it’s suitable material for you to read - or anyone else.’


Vikki felt this was an infringement of her Polygonal Rights. ‘Why not?’


‘Look what it did for Albert,’ said Grosvenor, a wry smile flitting across his florid features. ‘Think what it might do for you, for us ... In your room, is it? Go and get it for me, there’s a good girl.’


Vikki didn’t like the sound of that. ‘But Dad, it’s a historical document!’


‘A hysterical document, more like. I’ll get it, then. Where did you put it?’


Vikki gave her mother a pleading look. ‘Mum! He’s going to destroy it! Can’t you stop him?’


Jubilee gave a negative shake of her endpoints. ‘I’m sorry, but your father’s right, dear. Best not to wash our dirty strings in public. What’s done is done, let’s not dwell on the past. You had to be told about Albert because at some stage his name might come up, and you need to know how to react. But you don’t need to read the rubbish that put him in prison. It’s not fit for a young lady, anyway,’


Oh, Mum, if only you knew some of the books I’ve read ... But Vikki could tell when she was beaten. ‘Wait here, Dad, Mum: I’ll go and get it. Give me a few minutes, though, OK? Just to be alone with my thoughts. I promise I won’t try to read any of it before I bring it to you. Trust me? Please? Give me some dignity?’


Her father nodded, her mother gave a smug smile. Vikki slunk out of the room, defeated.


‘That was very hard,’ said Grosvenor, ‘I feel awful. Do you think we should—’


‘She said to trust her, dear. So we shall.’


‘Of course. Lee, you’re so sensible about these things.’


They waited. After a quarter of an hour, Vikki was back. With a sulk, she put the book on the table in front of her parents.


Grosvenor rolled it partly open, checked the title, sampled a few lines here and there to be sure it was the authentic copy. There was trust - and there was trust. ’Should have been burned long ago,’ he said. Then he tossed it into the fire. ‘Time you got yourself ready for young Roger, the lucky dog. Go out and have some fun.’


Vikki watched, damp-eyed, as the flames turned her great-greatgrandfather’s life’s work into smoke and ashes. ‘Anything you say, Father.’














2
VICTORIA’S DIARY




Wunday 25 Septober 2099


It’s been a day of lefts and rights, Dear Diary, and I’m still reeling from the shock. I have a - get this - infamous ancestor! Isn’t that absolutely ORTHOG? My great-great-grandfather Albert was a religious heretic who got himself slung in the pokey for his beliefs - and let me tell you, they are wildW. I hardly know where to BEGIN!!!!! Basically, they’re about...





Victoria stopped, unsure of the best way to convey the essence of Albert’s heresies to the encrypted Diary in her Personal Disorganizer.


After Grosvenor had burned Albert’s book - what about freedom of speech, Dad? What about freedom from censorship?- she had fled to her tiny room, snuggled up against the thin cushion that served as the Flatland equivalent of a bed, and sobbed her heart out until she heard her father tipvertex away from the door of her room. She had continued sobbing for a few minutes longer, letting the level fade, until finally she stopped. Then she had put on a bit too much tipstick, found a skirt that was just a little more daring than Dad normally allowed her to wear to discos, slipped into Mum’s wonderful - though, she now noticed, slightly smelly - old jacket, grinned wickedly, snivelled until her mascara ran, and emerged into the communal hall for an inspection from her mother. Jubilee noticed the streaks of mascara, admonished Grosvenor for upsetting his sensitive little daughter, and hauled young Victoria back into her room to do a proper repair job on her lineliner. Ten minutes later Grosvenor was still looking sheepish, and Roger had arrived to escort her across town to the disco as arranged. The skirt was not mentioned: Grosvenor knew when he was on a hiding to nothing.


It had been a successful evening, and Roger brought her home again with five minutes to spare. Best to show willing. She said goodnights to her parents, and retired to her room.


Within seconds she had switched on the Personal Disorganizer and accessed her Diary. There was so much to tell before she forgot.




... Basically, they’re about a new kind of universe. That’s right, a whole new UNIVERSE. And what thrills me to the core, Diary Dear, is that Old Al actually WENT there!!!! Of course, Dad made me hand Al’s book over to the Authorities - namely, HIM -1 should’ve known he’d do that, the ancient book looked much too interesting for me to be allowed to look at it, let alone KEEP it. And, entirely predictably, he burned it.


     Fortunately, Dad doesn’t know how to work my computer, and he certainly doesn’t know how to crack Most Excellently Private Encryption, so I am free to reveal to you a few things of which my dear Papa knows not one whit. (MEMO: find out what a whit is.) I did promise not to read Al’s subversive pamphlet during the fifteen minutes that Mum and Dad left me alone in my room to console myself about the impending loss of major historical data, and you will not be surprised to hear that I KEPT that promise, me being a good little butter-wouldn’t-melt-in-her-trisectors young lady of horrendously decent upbringing.


     However, I didn’t promise not to ...





Victoria broke off typing. Best to check if the file was intact before looking foolish in front of her own Diary.


She booted up the computer and checked.


It was.




... I didn’t promise not to read it LATER. Now, you may well ask: how could I read a book that Father had burned? (Co on, humour me.) Ah, since you ask, Diary Dear: that is the oh-so-very clever part. You see, instead of spending those vital fifteen minutes snivelling about having to give way to Higher Authority, as Father no doubt imagined I was doing, I spent them scanning Al’s magnum opus into my cute little computer. I now have two copies in the machine, three more backups on tape, and yet another backup in my Personal Disorganizer, so Albert Square’s seditious screed is safe for posterity!!!! (meaning me). I now intend to read it from vertex to vertex, and I shall faithfully record my discoveries in YOU, Diary Dearest. But be patient with me, for I must make sure my parents don’t catch me reading it, otherwise there will be convex hull to pay. OK?


     Now, to more personal things. Let me tell you about racy Roger!!!! He really is one of the cutest quadrilaterals I’ve dated in absolutely ACES and he really knows how to show a girl a good time ...






*




The days passed, and the topic of Ancestor Albert and his cranky beliefs was dropped by all concerned. Roger Rectangle fell out of favour and was replaced by Trevor Trapezium. Grosvenor felt this was a backward step, what with Trevor being even less regular than Roger, but he consoled himself that by saying nothing he was demonstrating how modern and unprejudiced he was. It was what you were, not your perimetral geometry, that mattered. But deep down he hoped that eventually his daughter would find a nice pentagon, get married, and present her parents with oodles of grandchildren - Hexagons, preferably - like any respectable young lady should.


The young lady’s thoughts, though, were elsewhere. The lure of the illicit was proving irresistible, sucking her further and further into her ancestor’s wild fantasies ...



*




Twoday 26 Septober 2099


Dear Diary,


     I’ve become irrationally convinced that old Albert didn’t make up his story at all. I’m certain as Squares fit in the Woods that the Sphere was REAL!! My evidence is that the whole tale is much too imaginative to have been invented - certainly not in the intellectual climate of the previous century, Albert generally portrays himself as a boring, rather ho-hum sort of guy - which he is. He has enormous difficulty taking on board even the simplest 3D concepts, such as a cube. But a cube, Al my friend, is just a line’s worth of squares, just as a square is no more than a line’s worth of lines. That much seems evident even to me (though I suppose I’d better concede that we did the cube in physics: it’s the space-time diagram of a square that persists for an interval of time). So Albert must have got his outlandish ideas from somewhere, and the best place to get outlandish ideas from is Outland - somewhere external to Flatland. And if there is such a place, why shouldn’t it contain a line’s worth of circles-admittedly of various sizes - which is what his friend the Sphere seems to have been?


     Spheres, then, exist - if only in some Flatonic realm of higher ideals. So does The Sphere, I am sure - and in a far more concrete realm. ‘Space’, it was called in the book. And if The Sphere visited Albert, why shouldn’t one of its descendants visit me?


     The only problem seems to be attracting its attention. And that is a real pig.


     Nevertheless, I’m writing computer programs to analyse Albert’s treatise, in search of hidden messages. Surely he would have left some clues for others to follow in his vertexsteps.





*




As Victoria’s obsession with Albert’s book grew, she began to spend more and more of her time in her room, working away on the computer. Grosvenor noted this tendency with approval. ‘I do believe Vikki is growing up’, he confided to his wife one evening after their daughter had rushed off to her room, saying she had some urgent homework to do for a test. ‘I knew that computer would have educational value.’


Jubilee wasn’t so sure. In her experience, when a girl of Vikki’s age suddenly developed new habits, that was the time to start worrying. But there was no point in disturbing Grosvenor’s equilibrium unnecessarily. She would keep a quiet eye on her daughter, just to set her mind at rest.


By now Victoria could pretty much recite Flatland by heart. She had also learned to mistrust it, having noticed some absurdities. The most glaring was Albert’s solemn declaration that from generation to generation there was an almost certain progression towards ever greater regularity. ‘It is a Law of Nature with us that a male child shall have one more side than his father, so that each generation shall rise (as a rule) on step in the scale of development and nobility. Thus the son of a Square is a Pentagon; the son of a Pentagon a Hexagon; and so on. What utter rubbish! Why, for a start, what of her brothers Lester and Berkeley, square sons of square Grosvenor? And a moment’s thought about the evolutionary history of Flatlanders, which had been going for at least a quarter of a million generations, was enough to tell you that something was wildly amiss in Albert’s confident statement. For if he were correct, by now every male in Flatland would be a near-perfect Circle with a quarter of a million sides! Even the most lofty of the Priests probably had less than a hundred.


What had he been thinking of? She could think of a few possibilities. First, of course, the modern concept of Deep Time and a vast evolutionary history hadn’t really gained common currency until a generation after Albert wrote his book, so the error wouldn’t have been so glaring then. Probably Albert had taken the aspirations of his class and cast them as a Law of Nature - for it was as certain as anything could be that in his time ordinary Flatlanders were desperate to rise at least one level in their rigid, class-ridden society. So the occasional rare ‘success’ -judged by the standards of the period -had somehow become elevated to the undeserved status of Natural Law. That ‘as a rule’ was the giveaway. The truth - she had done this in biology some years back - was more prosaic. Most male children had the same number of sides as their fathers. A tiny proportion had fewer, usually just one fewer. A roughly equal proportion had an extra side; a very tiny proportion indeed had two or more extra sides. This ‘random walk’ of polygonal sides had, over time, led to a small number of ‘Circles’, while the overwhelming bulk of the population were equilateral triangles, squares, pentagons, or hexagons. This, at least, was what happened among the regular classes. With the irregulars, mainly triangles, a similar story was played out but with changes to the lengths of the sides.


Perhaps Albert had just exaggerated the truth to flatter his readers? Or was he mouthing a conventional wisdom that pretended people’s hopes were reality? Certainly he was suppressing a lot of things that his society presumably found to be unmentionable in polite company: there was, for instance, no mention of starchildren - polygons so hideously deformed that their sides overlapped, so that a pentagonal fatjier might have a star-shaped pentacle for a son. Colloquially known as ‘2½-gons’, such children seldom survived more than a few years.


All this paled beside an even more pertinent observation: what about the female contribution to their offspring’s genetics? Albert’s male-default blinkers had prevented him from even asking the question. But even though a woman’s form might be a line segment, there were clearly lines and lines.


And it was while lying in front of her bedroom fireplace, thumbing through the book in search of clues to this strange puzzle, that Victoria made a major discovery.



*






Threeday 27 Septober 2099


I HAVE FOUND SOMETHING!!!!!


     Last night, rereading Albert’s treatise for the hundred-and-umpth time, I noticed some very faint chicken-tracks, after the end of the book itself. The cunning old swine had written them in tiny characters and very faint ink, but my scanner is rather good at enhancing contrast. After southloading some image-processing software from the InterLine I enhanced them further, and - lo and behold - they’re a list of numbers separated by dots and slashes:




[image: i_Image1]




and there’s a good bit more in similar vein which I’ve stored in the computer.


     It must be a coded message (cliche, ho hum). No, not ho hum, this is exciting\ If Albert took so much trouble to include this funny message, it has to be important. And for some reason he wanted to keep it secret from the casual reader. Why? Well, I have an idea about that. After all, / am an anything-but-casual reader. The message is for people like me: people who are looking for truths even deeper than those recorded in Flatland. People so obsessed by the Third Dimension that they might just be able to find an almost unreadable message.


     You’re saying I just got lucky? Diary Dear, that is an extremely cynical and accurate remark, and because of it I shall stop writing this very instant. Shame on you.





*




Victoria took to spending even more time in her room. Jubilee, growing ever more suspicious but having no idea what she should be suspicious about, searched the room every day while her daughter was at school, but found nothing untoward. Though there were lots of scribblings with numbers and letters all over them -mathematics homework, by the look of them.



*








From Vikki’s Notescroll directory




	It can’t be an alphabetical code, because it includes numbers like 90, and our alphabet only has 73 symbols.


	I’ve tried all of the decryption software that I can southload from the InterLine, without result. It’s not a transposition cipher, nor is it a polyalphabetic one. And public-key crypto wasn’t invented in Albert’s day, so it’s not that, thank God. It can’t possibly be a one-time scroll: it has to be decipherable, or else Albert wouldn’t have put it in his book. But it’s only intended for people who are willing to put in plenty of effort to decode it, that’s for sure.


	The numbers break into groups of four: 18.3.1.12, then 6.12.2.90, and so on. Why?


	The groups involve different ranges of numbers. The first in each group only goes up to 22. The second is usually small (like 2 or 3) but occasionally goes as high as 1 5. The third is always small: the highest is 4. The fourth, though, sometimes gets up towards a hundred. This has to be significant.


	It must be based on some key. Probably a standard text. I have tried Polygon With the Wind, Parallels Lost, A Tale of Two Circles, the Complete Works of Shakesquare, and sundry religious texts - all without success. What book would Albert have chosen? I am baffled.


	Idiot. There is one obvious book - Flatland itself. But what do the numbers mean?



	
Flatland has 22 chapters. The first number in each group never exceeds 22! I do believe ...


	
Yes! It has all become clear. The first number in each group of four refers to a chapter, the second to the numerical position of a paragraph within that chapter, the third to a sentence within that paragraph, and the fourth to a word within that sentence.








How crass! Anyway, after a few recounts I have cracked the code, and the SECRET MESSAGE reads:




O Learned traveller who aspire to follow me the method is perplexing and perilous do not reveal your intentioned The Sphere can be summoned by drawing diagrams so as to be seen from Third Dimension semicircle circle two isosceles triangles touch without their bases two rectangles with a common side and ...





*




Fourday 28 Septober 2099


Albert’s message is now clear to me, though his grammar is sometimes a bit overstretched -1 suspect because he had trouble finding the exact word in his book, and settled for something close enough to be comprehensible. Most of the message is an extensive and unfortunately somewhat ambiguous series of instructions for constructing some quasi-geometric diagram. It must have some cabalistic significance, because at first glance it seems to be completely structureless.


I’ve got some sticks and I’ve dumped them on my bedroom floor. The result is my best guess at the outlines the secret message so cryptically described.


[Added later: My diagram, I now understand, looked roughly like this when viewed from the Third Dimension:


[image: i_Image1]


However, I had got the third symbol upside down, thanks to a misinterpretation ofAI’s ambiguous instructions. And he claimed to be a mathematician! In mathematics, Albert old fruit, the keyword is precision, OK?]


I am now wondering where to place my diagram so that it will be visible from the Third Dimension. I’m totally baffled - Al’s message gives no clue.


[Added much later: It hadn’t then dawned on me that everywhere - including the insides of my cupboards and the insides of me - is visible from the Third Dimension. Yes, I’d read the bits where old Albert said just that, but they hadn’t registered. Idiot.]


I’m absolutely shattered, Diary Dear, and it’s time I got some beauty sleep. The rest of the puzzle must wait until tomorrow.















3
THE VISITATION


With so many things whirling round and round inside her head, Victoria had difficulty getting to sleep. Eventually she dozed, but her sleep was troubled with strange dreams. Somewhere in the nogonsland between ‘asleep’ and ‘awake’, with her mind drifting but half-aware, she began to hear a voice. At first it was faint - no discernible words, just a speech-like intonation, barely above the threshold of perception - but slowly it became louder and louder ... until, with a start, she came fully to her senses.


An atavistic tingle ran along her length, and a sentence from Albert’s book came unbidden into her mind: ‘I became conscious of a Presence in the room, and a chilling breath thrilled my very being.’


The Sphere! It must be somewhere nearby! Hovering just a short distance away from Flatland in that enigmatic Third Dimension! At this very moment it was experiencing a panoramic view of her house, her room, and her own internal organs. Including, she realized with shock, her dinner in the process of digestion. How yucky! Albert had never mentioned this, although he’d been surprisingly northfront about the visibility of his insides: no doubt he’d considered this particular aspect of three-dimensionality just a little too gross to put in his book.


The voice came again, and this time she understood its words. ‘Excuse me? Someone called?’ Then, suddenly, incredibly, before her eyes, a dot appeared in the middle of the room, like a very short woman except that its shading was more like an extraordinarily tiny circle.


It was orange.


It did not enter through the doorway: it was just there, when a moment earlier that place had been unoccupied. Was this The Sphere? She’d expected it to be larger. But then, Albert had said that The Sphere was composed of Circles of many sizes, shrinking right down to a point, so some would have to be extremely tiny.


A little way off a second dot appeared, which also expanded to a small orange Circle. Were there two Spheres? A double visitation?


The disembodied voice spoke again. ‘Hello? Is anyone at home? Did you want something?’ Then a third orange Circle, somewhat larger than the others but still smaller than a typical Circular Flat-land adult, grew into the space between the first two:
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