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Part One - Number





Chapter One - Place value





If you are unsure of your mathematics, fear not, you will soon be keen to scribble numbers on a page - you may become desperate to indulge in  a few digits. For how can we shorten one thousand and one? It has seventeen letters and three spaces yet it can be written as a simple mixture of noughts and ones. The one thousand appears as the first digit and the remaining one is the last,





1001





with two noughts between. And why the two noughts? To let us know that there are no hundreds and no tens, of course,. Now we can write one million and three in shortened form - this time there are no tens, hundreds , thousands, ten-thousands or even hundred-thousands. Start with a one for the million, fill with five noughts and end








1000003








 with a three; there you have it - the place of the one gives it a very high value!





So what do 1001 and 1000003 have in common? For a start they are odd numbers. Odd in the sense that they cannot be split to leave two equal whole numbers ( nor can three, five, seven and nine). Indeed one itself is an odd number. In fact the list of odd numbers can be extended for as long as you like. One, three, five, seven, nine, eleven to one million and three, and beyond, is a sequence with no end . It is infinite. Two is of course not odd. It can be split into two ones. It is even. Four six and eight are also even numbers. In fact the even numbers form another infinite sequence which, when mixed with our list of odd numbers, form all the natural numbers - one, two, three, four, five….. .























What happens if we write down a list of even numbers, and then decide to go the other way? We have ten, eight, six, four, two, (that’s five positive numbers) less two is zero, less two is minus two, less two is minus four and so on. We have a list which includes some negative numbers. If we start with eleven, say, and move through nine, seven, five and three we come to one, minus one, minus three, minus five and the rest. Our last two lists would eventually contain all of the negative whole numbers. In fact, putting all of our lists together we have the whole numbers, the integers, including zero, extending to infinity in two directions!








… -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 …








So we have built a number line which includes minus nine, minus eight, minus one, nought, one, two and plus nine. But what comes between nought and one? There is of course no whole number, but we could reasonably say that a half is mid-way. We have





1/2





our first fraction. Between nought and a half we have one-quarter, between nought and a quarter we have an eighth, and so on. We could easily say that between one and two we have one-and-a-half, our first mixed number. One and a quarter is also a mixed number, consisting of a mixture of number and fractions!











Starting with one, we could construct another sequence in which a number is ten times bigger than the last. Thus we have one, ten, hundred, thousand and so on. In reverse we have a thousand, a hundred, ten, one, one tenth, one hundredth, getting smaller. But how could we write one thousand and one and one tenth, for example, in shortened form? Recalling that for one thousand and one we have four digits - one, zero, zero, one - we could place a dot at this end and continue with our tenths and, if necessary, our hundredths and thousandths. We have our first decimal!








1001.1





We can now easily multiply by ten. One thousand becomes ten thousand, one becomes ten and one-tenth becomes one. So in shortened form, 1001.1 times 10 is10011 - there is no longer a need for the decimal point. We can just as easily divide by ten; one thousand becomes one hundred, one becomes one tenth, one tenth becomes one hundredth. In shortened form we have 1001.1 divided by 10 is 100.11 - notice how our dot moves about!





Our first fraction was one half. It was the result of dividing a one into two equal parts - one over two (in the age of the machine, one 
