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THE MOST POWERFUL NUMBER OF THEM ALL
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A Midnight Visitor

‘Wake up, wake up, sleepyheads! The moon is high in the sky, and the night is as bright as day!’ sang a familiar voice, loudly and cheerfully.

Megha opened her eyes sleepily and switched on the bedside lamp. Who could it be, asking them to wake up in the middle of the night? The only person who would ever do anything so unusual was . . .

‘Sir Tzyphyr!’ squealed Megha in delight. ‘Where have you been all these weeks and weeks?’ she asked. ‘We missed you, didn’t we Mehul?’ Megha turned around to give her still sleeping brother a poke in the ribs.
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Mehul sat up with a start. ‘Sir Tzyphyr!’ he exclaimed. ‘It’s really you! So I wasn’t dreaming . . .’

‘Come on, get your shoes on and let’s go!’ said the Wizard briskly, wasting no time in greetings.

‘Where?’ asked the twins, jumping out of bed and pulling on their shoes as quickly as possible.

The Wizard didn’t reply, but jumped onto the window sill. Pushing aside the curtains, he threw open the window. Moonlight poured in through the window, making a pool of silver light upon the floor.
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The Wizard clapped his hands impatiently. ‘Hurry up. It’s a full moon! We should not waste the moonlight!’ he cried.

The children, holding hands, stepped gingerly into the glittering moonlight. At once their fingers began to tingle and their hair to frizz. The twins felt themselves being lifted slowly off the floor.
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‘Magic?’ asked Mehul, as the three of them floated out of the window.

‘Mathemagic!’ corrected the Wizard, as they were gently set down by the grassy banks of a wide river the twins had never seen before.

‘Where are we?’ gasped Megha. Her eyes grew round with wonder and amazement as she took in the magical scene.

The moon hung big and full in the sky, so bright that the children could see quite clearly even without a torch. The river murmured softly against its banks. Even though it was the middle of the night, a family of ducks paddled lazily amongst the rushes and reeds that grew by the river bank.

‘I only wish I had some bread for the ducks, ’ said Megha.

‘Bread is not good for ducks, ’ reproved the Wizard. ‘But here is some duck food!’ he continued, producing a big bag full of grain and other nutritious duck snacks from the air and handing it to Megha.

Megha scattered handfuls of the duck food on the water for the ducks, who gobbled it up as fast as they could, splashing and quacking greedily.

The ducks pecked up the grain as fast as Megha could throw it to them. In no time at all, the bag was empty.

‘Sorry ducks, ’ said Megha. ‘The bag is empty. You’ve eaten up all the grain. There’s nothing left! Look!’ She shook out the empty bag so that the ducks could see for themselves.

The ducks swam round and round in circles, quacking hopefully at her.
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‘I am sorry, ducks, ’ said Megha, shaking her head. ‘I really have no more duck food.’ She held out her empty hands to the ducks. ‘Look! My hands are empty! I have nothing! Zilch! Zero!’

Disappointed, the ducks swam away, one by one.

‘Don’t go!’ called Megha.

‘No more food, no more ducks, ’ said Mehul, nodding wisely at his sister. He understood perfectly why the ducks had gone away!

‘There were five of them, and now there are zero!’ said Megha sadly.

‘Ah! Zero! The most magical, the most powerful number in the universe!’ exclaimed the Wizard dramatically. Pulling out the magic pencil that he always kept behind his ear, he drew a big, glowing circle in the air and scribbled the word “zero” beneath it, like this:
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Zero was Sir Tzyphyr’s favourite number, and he was determined to tell the twins all about it. He cleared his throat, and drawing himself up to his full height, struck a dramatic pose. ‘So twins, can you tell me—what is zero?’ he asked.
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It Exists, But It Does Not

‘Well, if we have something, and then that goes away or gets taken away, we get zero, ’ said Mehul.

‘Just as there were five ducks on the river, they swam away, and there were zero ducks left, ’ continued Megha in explanation. ‘Isn’t that right, Sir Tzyphyr?’

‘Yes, more or less, ’ nodded the Wizard. ‘What if there had been four ducks on the river, and they had all swum away? How many ducks would have been left?’

‘Zero, of course, ’ answered Megha and Mehul together.
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‘And what if there had been three ducks, or
two ducks, or one duck—and the three ducks, the two ducks, and the one duck had swum away? How many ducks would have been left?’

‘Zero, zero, zero, ’ chorused the twins.

The Wizard nodded again, pleased. Reaching into one of the many pockets of his robe, he pulled out a handful of glittering marbles.
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‘It works the same way for marbles as for ducks, ’ he said, holding out the shiny little spheres. ‘If we have one marble, and we take it away, we have zero marbles left. If we have two marbles, and we take them both away, we have zero marbles left. And that is true for all and any number of marbles or ducks—or for any other thing in the universe.’

‘So, ’ said Mehul, ‘if we have 1 of something, and we take that 1 away, we get zero. If we have 2 of something, and we take the 2 away, we get 0 . . .’

‘Yes, ’ replied the Wizard cheerfully.

He continued, ‘And when talking of numbers, as you know I like to do, we would say that any number, when taken away from itself, gives us zero. The number can be big or small, it doesn’t matter. If we have 1, and we take it away from itself, we will get 0. And if we have a million billion zillion and we take it away from itself, we will still get 0.’

The children were impressed.

‘Zero is very special, ’ explained the Wizard. ‘There is no other number quite like it in the universe. It exists, but it does not. Even though we have known of its existence for hundreds of years, we still do not know everything about it!’

‘But . . . zero is just nothing!’ protested Mehul. ‘How can be special, and powerful that stuff?’ nothing and all that stuff?’
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The Wizard stroked his beard thoughtfully. ‘Marbles, ’ he said at last. ‘We need more marbles!’

Mehul frowned grumpily at the Wizard. Really, what did marbles have to do with zero? Sometimes Sir Tzyphyr could be quite annoying.
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How Many Marbles?

The Wizard fished in his pockets and pulled out some more marbles, which he handed to Megha. ‘Megha, how many marbles are there?’ he asked.

Megha counted the marbles. ‘Six. There are six marbles, ’ she replied after a moment.

‘Very good, ’ said the Wizard. ‘Now can you write that number for me?’ he asked, handing her the magic pencil.

[image: JPG]

‘Of course I can, ’ replied Megha, and wrote a large and glowing “6” in the air.
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The Wizard now gave some marbles to Mehul. ‘How many marbles do you have, Mehul?’ he asked.

Mehul counted his marbles carefully. ‘Nine. I have nine marbles, ’ he answered, and taking the magic pencil from Megha, he wrote a big, straggly “9” in the air like this:

[image: JPG]

‘Very good, ’ nodded the Wizard. ‘It seems that you still remember your numerals!’

‘Of course we do!’ replied the twins indignantly, and before the Wizard could ask him, Mehul quickly wrote the numerals from 1-9, like this:
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‘Hmm, ’ nodded the Wizard, and handed one more marble to Mehul. ‘Now Mehul, tell me how many marbles do you have?’

‘Ten, ’ replied Mehul at once. ‘I now have ten marbles.’

‘Excellent, ’ said the Wizard. ‘Now, can you write “ten” for me?’

Mehul nodded, then paused. He looked up at the shimmering numerals he had just written. There was no sign for “ten’’.

‘I can’t, ’ he said at last. ‘The number symbols only go up to nine!’

‘What if we make up another symbol for “ten”? ‘asked Megha, coming to her brother’s rescue. She took the magic pencil from his hand and wrote a large “X” in the air.
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‘That could be “ten”, couldn’t it, Sir Tzyphyr?’ she asked.

‘Yes, it could be, ’ agreed the Wizard. He added Megha’s symbol for “ten” to the string of number signs that Mehul had written:
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Handing Mehul one more marble, he asked, ‘How many marbles do you have now?’

‘Eleven, ’ replied Mehul.

The Wizard turned to Megha. ‘Can you write that number for us, Megha?’

Megha looked at the number symbols glowing in the air, but they were of no help in writing “eleven”. ‘Maybe, ’ she suggested slowly, ‘we should make up another symbol for “eleven”?’

The Wizard shrugged. ‘Yes, we certainly could. But what about twelve, and thirteen, and fourteen? How would you write those numbers?’

‘Make up more symbols perhaps ...?’ answered Megha uncertainly.

‘Well, that is one option, ’ replied the Wizard. ‘We could continue making up symbols for each number in the universe . . .’

‘Oh no!’ interrupted Mehul with a groan. ‘How will we ever remember so many symbols?’

‘Yes, that would be a problem, ’ agreed the Wizard. ‘Besides, think what would happen if we ran out of symbols?’

‘We wouldn’t be able to write any more numbers!’ concluded Megha.
 
‘So what do we do?’ asked Mehul with a puzzled frown. ‘How do we write more numbers without making up more symbols?’

The Wizard looked smug. ‘There is a way, a very neat way to do it—by using zero with our nine numerals!’

‘By using zero?’ repeated the twins together.

‘And we won’t have to make up any more number symbols and try to remember them?’ asked Mehul.

‘That’s right, ’ nodded the Wizard. ‘We can write every number in the universe using just our nine numerals and zero!’

‘That sounds like magic!’ said Megha.

‘Mathemagic, ’ corrected Sir Tzyphyr, with a twinkle.
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Mathemagical Zero!

The children sat down on the grassy river bank and looked expectantly at Sir Tzyphyr.
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Sir Tzyphyr waved his magic pencil like a wand, and erased the symbol for “ten” that Megha had written, so only the nine numerals remained.
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‘And to this we add one more—our symbol for zero, ’ said the Wizard, and he did so, thus:
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‘Now children, ’ continued the Wizard, ‘as you know, we can use these symbols to write numbers from zero to nine.’

The children, who had been listening intently, nodded. Yes, they knew that—if they had zero marbles, they could write 0, if they had five marbles, they could write 5, if they had nine marbles, they could write 9.

‘But, the question is, how do we write “ten” without the bother of having to make up more symbols?’ The Wizard waved his arm, and ten marbles flew up into the air and hung there glittering, like ten mini moons.
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‘Now what if I were to say—think of these ten marbles as one lot, ’ suggested the Wizard. ‘Would it then be right to say that I have one lot of ten marbles, and zero single marbles?’

‘Yes, ’ nodded the twins slowly.

‘Can you think how we could write that?’ asked the Wizard, handing the pencil to Mehul.

‘One lot of ten marbles—that’s what we have, ’ said Mehul to himself, and wrote a large “1” like this:
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‘That’s confusing, ’ said Megha. ‘That looks the same as though you were saying we have one single marble! But we have one lot of ten marbles, and zero single marbles!’

The Wizard smiled. ‘Megha is right, ’ he agreed. ‘Sometimes it is not enough to say what we have. We also have to say what we do not have—in this case, while we do have one lot of ten marbles, we do not have any single marbles. This is where our friend zero steps in!’ he declared, and wrote a big 0 next to the 1 like this:

[image: JPG]

‘Now 1 tells us that we have one lot of ten marbles, because zero is there next to it, to tell us that we have no single marbles, ’ summed up Sir Tzyphyr.

‘But—can this not mean that we have 1 single marble, and 0 lots of ten marbles?’ asked Mehul.

The Wizard nodded. ‘That is a good point, Mehul, ’ he said approvingly.

‘So, to avoid confusion, let’s give the tens and the singles their own special places, ’ said Sir Tzyphyr, drawing two boxes in the air like this:
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‘Let the box on the right be the singles place—so let’s call it the Units place. And let the box on the left be the tens place, so let’s call it the Tens place, ’ he explained. ‘So now, I will know where to put my 1 showing one lot of ten marbles, and 0 showing zero unit marbles, ’ he continued, and filled in the boxes thus:
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‘And that’s how we write the number ten without making up any more symbols!’ he finished.
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The children looked at the “10” glowing in the air above them. It was so simple really.

‘Now what if I were to add one more marble to the ten we have? How many marbles would we have then?’ asked Sir Tzyphyr.

‘Eleven, ’ answered Mehul.

‘And how would you write the number eleven?’ asked Sir Tzyphyr.

‘Eleven is the same as ten and one, ’ said Megha thoughtfully.

‘So that means I have one lot of ten marbles, and one marble leftover, ’ continued Mehul.

‘And so?’ prompted the Wizard.

‘And so, I would write a 1 in the Tens box, showing one lot of ten, and a 1 in the Units box, showing the one single marble leftover, ’ answered Mehul, picking up the magic pencil, and putting down the numbers:

[image: JPG]

‘And that is the same as eleven, ’ completed Megha promptly.

Sir Tzyphyr nodded, pleased. ‘Now Megha, ’ he asked, ‘what if I give you fourteen marbles? How would you write that number?’

‘That’s easy, ’ replied Megha, counting quickly on her fingers. ‘Fourteen is four more than ten. So that means we have 1 lot of ten marbles, and 4 single marbles leftover.’ Picking up the magic pencil, she filled in the Tens and Units like this:
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‘Excellent, ’ declared Sir Tzyphyr, clapping his hands in delight. He was now enjoying himself. ‘What if I make this a little more difficult for you . . . I wonder if you will still be able to write down the numbers I give you?’ he asked, his eyes twinkling with mischief.

‘Of course we will, ’ said the twins together.
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And Now We Have A Hundred!

‘Well then, Mehul, tell me, how would you write the number twenty?’

Mehul looked worried. Twenty seemed much harder than eleven or fourteen!

‘Here, here are some marbles to help you, ’ said the Wizard encouragingly, handing him a small bagful of marbles.
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Mehul counted out twenty marbles, and arranged them carefully in lots of ten. This is how he laid them out:
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‘So I have 2 lots of ten, and 0 single marbles, ’ he said, thinking aloud.
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The Wizard nodded, and handed him the magic pencil. Mehul filled in the numerals like this:
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‘Now Megha, what if I give you seven more marbles? How many would you have, and how would you write that number?’

Megha laid out seven more marbles.
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‘I have twenty-seven marbles, ’ she announced after counting them carefully. ‘I can arrange them into 2 lots of ten and 7 single marbles.’

‘Very good, ’ said the Wizard, looking pleased.

Megha quickly filled in the places with the number twenty-seven.
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The Wizard added three more marbles to Megha’s twenty-seven.
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‘Oh, that makes three lots of ten, and zero single marbles, ’ said Megha, and quickly wrote the number:

[image: JPG]

‘That’s thirty, ’ chimed in Mehul, who had counted the marbles meanwhile.

‘Now what if I gave you lots and lots of marbles?’ asked Sir Tzyphyr, pulling out several small bags of marbles and emptying them out in a pile upon the grass.

Megha and Mehul didn’t reply, but began arranging the marbles carefully into lots of tens.
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After a few minutes of counting, Mehul announced, ‘That’s nine lots of ten, and zero single marbles, ’ and wrote the number as he spoke.
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‘That’s ninety marbles, ’ said Megha, counting the marbles quickly.

‘Very good, ’ said Sir Tzyphyr. ‘Now what if I give you one more lot of ten to add to your ninety marbles—what would you do then?’ And he added another row of ten marbles to the twins’ careful arrangement.

‘That’s ten lots of ten marbles, and zero single marbles, ’ counted Megha.

‘And that makes a hundred marbles, ’ said Mehul, impressed. He had never seen so many marbles at once.
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‘That is correct, ’ nodded Sir Tzyphyr. ‘Now how shall we write the number hundred, using only our nine numerals and zero?’

‘We have zero single marbles, so that is easy—we put a 0 in the Units place, ’ said Megha.

The Wizard smiled encouragingly at Megha. ‘What do we do with the tens?’ he asked.

‘We have ten tens, but we can’t write that in the Tens place because we don’t have a special sign for “ten”, ’ reasoned Mehul slowly.

The Wizard agreed. ‘So what do you think we could do?’ he asked, stroking his beard.

‘Well, when we had ten Units, and we couldn’t write “ten”, we thought of the Units as one lot of ten, ’ said Megha, thinking aloud.

‘And so, ’ continued Mehul, ‘now that we have ten lots of ten . . .’

‘Which is the same as one lot of hundred . . .’ added Megha.

‘We can think of ten lots of ten as ONE lot of hundred, ’ completed Mehul.

‘Bravo!’ cried the Wizard, clapping his hands. ‘So now we need another place—the Hundreds place!’ And he drew three boxes in the air like this:
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‘Now let’s look again at what we have, ’ said the Wizard.

‘We have zero single marbles, ’ observed Megha.

‘And zero lots of ten, and one lot of hundred, ’ finished Mehul.

Megha wrote in the numerals like this:
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‘Now what if I gave you another five marbles?’ asked the Wizard. ‘How would you write that number?’

‘Well, then we would have five single marbles, zero lots of ten, and one lot of hundred, ’ answered Megha, and quickly filled in the numbers:
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‘Well done, ’ praised the Wizard. ‘Do you now see how easy it is to write any number that we wish to with just our nine numerals and zero?’

‘So every time we reach ten lots of something, we make the ten lots into one bigger lot and move that one into the next place on the left, don’t we?’ asked Mehul.

‘Yes, ’ nodded the Wizard. ‘And therefore, each place to the left is ten times bigger than the place on its right. ‘

Megha looked puzzled again. ‘How is that?’ she asked.
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Ten Times Bigger To The Left!

In response, Sir Tzyphyr picked up his pencil and wrote a large number in the air:
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‘What does this number tell us?’ he asked.

‘That we have one unit, one ten and one hundred, ’ replied Megha at once.

The Wizard nodded. ‘Now look carefully at the numeral 1 in the Units house, ’ he said, pointing. ‘What number does it stand for?’

‘It stands for one, of course, ’ replied Megha.

‘Yes, it means that we have 1 unit of something, ’ agreed the Wizard, writing it down. ‘And what does the “1” in the Tens house stand for?’ he asked.

‘That we have one lot of ten, ’ replied Megha.

‘Which is the same as saying that we have ten of something, ’ replied the Wizard, and scribbled it down. ‘And now tell me, what does the 1 in the Hundreds house tell us?’

‘That we have one lot of hundred, ’ said Megha.

‘Which is the same as saying that we have a hundred of something, ’ finished Mehul.

The Wizard nodded and scribbled their answers in the air.
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‘And so we see that as we move from the Units house to the Tens, and the Tens house to the Hundreds, the same numeral “1” takes on a different value. It becomes ten times bigger with every move to the left.’

The Wizard paused to see if the children were following what he was saying.

‘So you see, ’ he continued, ‘where we place a numeral is very important—because the value it takes on depends on the place in which we put it!’

‘So a 1 in the Units house means one, a 1 in the Tens house means ten, and a 1 in the Hundreds house means hundred, ’ said Megha, nodding to herself. Yes, she understood.

‘And we can go on making places on the left that are ten times bigger than the one before, to write any numbers that we want to? Even if it is a billion zillion gadzillion?’ asked Megha.

‘Yes, absolutely!’ declared the Wizard, and scribbled some more with his magic pencil:
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‘There you are! Some more place names. Using just our nine numerals and zero, and the place value system we have just learned, we can write numbers up to a million, a billion, a trillion, and numbers that are so big that we have no names for them!’ Sir Tzyphr stepped back with a flourish.

The twins were impressed.

‘And of course, ’ continued the Wizard, ‘let’s not forget our friend zero—for when we have nothing to put in a particular place, we show that by putting in a 0. So if we had one unit, no tens and one hundred, we would simply write it like this, ’ and using his magic pencil once more, he wrote:
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‘But—why do we need zero?’ asked Mehul. ‘Why can’t I leave a place blank if I have nothing to put in it?’

The Wizard gave a broad smile. He loved such questions from the children. Tucking his magic pencil behind his ear, he flopped down upon the grass by the river bank. ‘Come, sit down here, ’ he said, patting the grass. ‘It’s time to look at ducks again!’
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Empty Spaces

The twins turned to look at the river. It lay still and empty in the moonlight.

‘So, tell me, how many ducks are there on the river?’ asked Sir Tzyphyr.

The twins sat down next to the Wizard and stared out at the empty river. ‘Zero!’ they replied, puzzled. How could they look at ducks when there weren’t any there?

‘And now?’ asked the Wizard, pointing.

A small brown duck was swimming down the river towards them.
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‘One!’ cried the twins in delight. They were happy to see the ducks again.

‘Look again!’ said the Wizard with a grin. ‘I can see four more ducks swimming up the river!’

‘That promptly. makes five ducks!’ replied Mehul

‘Oh good! They are all back!’ cried Megha happily.

‘And if another two hundred were to join these, how many ducks would you see?’

‘Two hundred and five, ’ answered Mehul.

‘Now let’s write that number, ’ suggested the Wizard, handing Mehul the magic pencil.

‘That’s easy, ’ said Mehul, and wrote it down at once:
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Megha looked at her brother, a confused look on her face. ‘Could you please explain what you have written, Mehul?’ she said.

Mehul nodded. ‘We have five units, no tens, and two hundreds, ’ he answered. ‘So I have put a 5 in the Units place, left the Tens place empty, and put a 2 in the Hundreds place! I just decided not to use zero!’
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The Wizard looked solemn. ‘Yes, leaving a blank space is the same as using zero, so technically, Mehul is correct.’

‘But that’s so confusing, ’ protested Megha. ‘What if Mehul is in a hurry and forgets to leave an empty space?’

The Wizard handed her the pencil. ‘Show us what would happen in that case, Megha, ’ he requested.

Megha wrote the numbers 2 and 5 in the air like this:
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‘See? That looks as though we have 5 units and 2 tens, ’ declared Megha.

‘So what does that tell us?’ prompted the Wizard.

‘It tells us that it is a good idea to use a zero instead of leaving an empty place, ’ said Megha firmly. ‘That way we won’t make mistakes!’

Mehul sighed and nodded. Megha was making sense. Writing 0 was a better idea than leaving an empty space.

The Wizard smiled at the twins. ‘I’ll tell you a secret, ’ he said. ‘Sometimes we mathemagicians like to take shortcuts. So, instead of saying that we have two hundred and five ducks, we may say we have “two-zero-five” ducks. Imagine how hard that would be for us to say if we did not have zero!’

‘Why do you need shortcuts?’ asked Mehul with a frown.

‘Well, partly because sometimes we get lazy, just like anyone else. But more importantly, sometimes we have to talk about and write down really big numbers—and then we would be quite lost without zero!’

The twins looked questioningly at him. Sir Tzyphyr picked his pencil and wrote a long number in the air like this:
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‘Is that all one number?’ asked Megha, her eyes wide in awe.

‘What is it called?’ asked Mehul.

The Wizard shrugged. ‘It doesn’t have a special name. It’s six billion, seven hundred and nine million, eighty-six thousand and fifty! Now try writing it with empty spaces instead of zero!’

The twins looked at the number and shook their heads. They were sure that if they tried writing it down with just empty spaces instead of zero, they would definitely make mistakes!

‘And so you see, it becomes very important to have a special term that shows us the absence of units, or tens or hundreds, or thousands, or even millions and billions, ’ explained the Wizard.

The twins were listening intently. ‘And so we use zero, ’ said Megha.

‘Yes, ’ continued the Wizard. ‘That special term, that special symbol, is zero. The ancient Indian mathematicians called it “shunya”, which means “empty”. To their minds, shunya was the best term or symbol to show an empty place when ordering the digits of a number! And they wrote shunya as a dot or a small circle—and that is where our modern symbol for zero comes from!’ concluded Sir Tzyphyr.
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What If We Had Two Fingers?

The children stared thoughtfully at the ducks swimming lazily in the river.

‘Why is everything to do with ten?’ asked Mehul, after a while.

Sir Tzyphyr held up his hands. ‘We have ten fingers.That makes it easy for our brain to think in terms of ten, ’ he explained.

‘Is that why we use ten digits, and is that why we think in blocks of ten?’ wondered Megha.

The Wizard nodded.

‘But what if we had two fingers?’ asked Mehul. ‘Would our brain have thought in twos?’

‘Yes, ’ replied Sir Tzyphyr.

‘Can’t it still think in twos?’ asked Megha.

‘Of course it can, ’ replied Sir Tzyphyr. ‘For instance, we can write any number in the universe using just 0 and 1!’

‘Really? How would we do that?’ asked Megha, curious.

‘It’s very simple, really, ’ said the Wizard. ‘When we have only 0 and 1, the Units place can hold only 0 or 1. We cannot put a 2 in it, because we no longer have a special symbol for two. So, instead of a Tens place, we must now make a Twos place.’ Sir Tzyphyr once again pulled out his magic pencil and drew the Units and Twos places:
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‘Now, ’ continued the Wizard, ‘as soon as we have two units of something, we think of it as one lot of two, and move it to the Twos place!’ He filled in the numbers quickly:
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The twins were surprised. ‘That looks like a “ten”!’ exclaimed Mehul.

‘Ah! That’s where we must be careful, ’ warned the Wizard. ‘Since we are now using only two numbers, this now means zero Units and one TWO!’

The children nodded. ‘What if we have three? How would we write that?’ asked Mehul.

‘Let’s work it out, ’ suggested the Wizard, pulling out three marbles and handing them to Mehul.
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‘Hmm, ’ said Mehul, thinking hard. ‘Three marbles means we have one lot of two, and one single marble, ’ he said. He arranged the marbles on the grass and taking up the magic pencil, wrote the number “three” above them like this:
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‘That’s it—one Unit marble and one lot of Two marbles, that makes three marbles, ’ he explained.

‘What if I gave you one more marble?’ asked the Wizard, placing a fourth marble on the grass. ‘How would you write the number “four” using just 0 and 1?’

[image: JPG]

The children stared at the four marbles. ‘That’s two lots of two, ’ said Megha at last, rearranging the marbles like this:

[image: JPG]

‘But we can’t write “two”, because we have only 0 and 1, ’ pointed out Mehul.

‘So let’s make it ONE lot of four!’ suggested Megha, and rearranged the marbles like this:

[image: JPG]

‘Well done!’ said the Wizard. ‘Now we need another place, the Fours place, ’ he said and drew in another place like this:

[image: JPG]

‘Now I can write it!’ cried Megha, and taking the pencil from the Wizard, filled in the number like this:

[image: JPG]

‘That means zero units, zero twos and one four!’ she explained proudly.

Sir Tzyphyr nodded, pleased.

‘That looks like a hundred, but it is only four, ’ laughed Mehul, amused.

‘Yes, ’ said Sir Tzyphyr. ‘Only when we use ten digits, does “100” mean a hundred; when we use two digits, it only means four!’ He paused, and added with a twinkle, ‘So if we write that Sachin Tendulakr scored a “100” runs in a cricket match, it means a hundred only when we use ten digits; but if we use only two digits, then “100” just means four runs!’

The twins laughed. ‘Poor Sachin, he had better be careful, ’ said Megha.
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So Many Questions

Mehul gave a huge yawn. ‘Sorry!’ he apologized. It was not that he was bored—oh no, not at all! It was just that he was very tired.

Sir Tzyphyr understood. There was still so much to tell them, but it could wait for another night.

‘So what is the biggest number in the universe?’ asked Megha, still curious.

‘We don’t know, nobody knows, ’ replied the Wizard. ‘Numbers just grow bigger and bigger and bigger and bigger all the way to infinity.’

‘So then, is infinity the largest number in the universe?’ asked Mehul.

‘Perhaps, ’ shrugged the Wizard. ‘I don’t really know for sure, and neither does anyone else.’

‘And what about zero? If zero is nothing, then is zero the opposite of infinity?’ asked Mehul, with another yawn.

The Wizard laughed. ‘Come, ’ he said, ‘that is enough thinking for tonight. One day, when you are older, you will see more clearly the patterns and purpose that underlie our universe. But for now . . . let’s enjoy what remains of the moonlight!’

The Wizard put away his magic pencil and flopped down on to the grass. He patted the ground beside him for the children to join him. The twins stretched out on the grass beside him, and looked up into the night sky.

‘Numbers are older than I am, they are older than the universe, ’ said Sir Tzyphyr in his soft, sleepy-time voice. ‘Each number is unique, each has its own special properties . . .’

Slowly the moon sank lower and lower, and the night grew darker. Stars that had so far been hidden by the bright moonlight peeped out and filled the sky. The ducks, swimming round and round on the river, grew tired at last. They flapped clumsily out onto the river bank, and tucking their heads under their wings, settled down for what remained of the night.

[image: JPG]

The marbles turned into twinkling fire flies and flew away into the sky.

The children closed their eyes and fell fast asleep on the grassy bank by the river.

Sir Tzyphyr smiled at the sleeping twins. Yes, they were good children, and he still had a lot to teach them. He waved his arm in the air, and lifting them gently with his magic, wafted them back into their room and into bed.

‘Good night, children, ’ he said. Pulling out his magic pencil and waving it over the sleeping twins, he filled their dreams with numbers. ‘Sleep well! We shall continue our story another night, ’ he whispered, and disappeared in a puff of silver smoke.
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