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Introduction



When you glanced at the title of this book, you perhaps detected a spelling error. But it was deliberate. Easy as Pi will be exactly that – but first, let’s find pi.


Collect your tape measure and any round bowl − a flower pot is ideal. Measure round the rim (mathematicians call this C, the circumference), then measure across the widest part of the bowl which is D, the diameter. With a pocket calculator or the one on your phone, divide C by D. You’ll get 3 and lots of decimal places. If the first decimal place is 1 or 2, you are brilliant. You have discovered a special number which mathematicians call pi, denoting this with the Greek letter π, just to make it a bit more mysterious.


There will be more about pi later, but meanwhile let’s discover that maths is fun.





The Importance of Being Zero



Zero or 0 is an important number. We use it all the time in our calculations. Yet the Greeks did all that important geometry without it and the Romans managed very well with M, D, C, L, X, V and I. Europe was without a zero until the Middle Ages. It took many centuries to develop and many countries to cross. But when it arrived at last via the Italian mathematician Fibonacci, in his book Liber Abaci (The Book of Calculation), it was a huge moment in the history of mathematics.
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Zero, of course, is a number in its own right although it is also used as a place-holder, making the difference between 35 and 3005 very clear.


Some say that zero is neither even nor odd. However, the definition of an even number is that it can be divided by 2 without leaving a remainder: 0 ÷ 2 = 0 and nothing can be left over if there was nothing there in the first place. So, zero is definitely even.


Add, Subtract, Multiply and Divide with Zero


We will use a touch of algebra here. The curly x is called a variable, that is, its value can vary and, in this case, it stands for ‘any number’.


(In algebra, you must always use the curly x to make it different from x, the sign for multiply. Otherwise, in a young student’s handwriting, x × x would look like xxx, like three kisses on a birthday card.)




x + 0 = x


x − 0 = x


x × 0 = 0


x ÷ 0 = ?





The first three equations above are straightforward but you don’t know the answer to the last one, do you? Well, join the club! Nobody in the whole world knows! Try it on your calculator. It either shouts ‘ERROR!’ or simply says ‘undefined’. There is a saying that black holes appeared when God tried to divide a number by 0.


But, an empty box of chocolates divided between x friends will give zero satisfaction so 0 ÷ x = 0. However, 0 ÷ 0 is also impossible and undefined.


Zero in Sport
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There are a few strange words used in sport for 0.


In cricket, if you are ‘out for a duck’, you walk off the pitch, head down, humiliated, embarrassed, because you haven’t even managed to score a single run. Oh, the shame of it!


In tennis and other racquet sports ‘love’ means ‘nothing’, as many adoring fans know to their sorrow. Some think it comes from the French word oeuf meaning ‘egg’, a 0 being egg-shaped. However, the pronunciation of love and oeuf are not similar and anyway, in France, the term is just zéro so the ‘egg’ explanation is a bit far-fetched.


In football, 0 is always called ‘nil’. So the unlikely score on Sports Report might be ‘Scotland three, England nil’. (Well, one can dream!)


In golf, if you play off ‘scratch’, your skill at the game is simply staggering. You have a zero handicap so if you play in a competition against a poor golfer with a handicap of 36, you have to give them two strokes at every hole. Thus if you have a 4 at the first hole and your opponent has a 6, the hole is halved. This only happens in club golf in order to give poor golfers a sporting chance.


A Stern Reminder


In maths, 0 is always called zero. It is not the done thing to call this important number nothing, nil, nada or zilch.


A million is one with six zeros. It is not ‘one, oh, oh, oh, oh, oh, oh’, like a reaction to some medieval torture.


Zero tolerance will be imposed and breaking the rule will result in writing out the 13 times table three times.


And leave ‘nought’ to the poets:




The best-laid schemes o’ mice an’ men


Gang aft agley,


An’ lea’e us nought but grief an’ pain,


For promis’d joy!


Robert Burns








Adding



Adding is commutative. That’s a maths word you probably don’t know the meaning of. You will find that mathematicians like to increase the mystery of their subject by using long, obscure words.


It simply means that numbers to be added can change places. Take, for example, 7 + 28 + 13. You would be happier with 7 + 13 + 28 because 7 and 13 are pals. You’re then able to work out 48 immediately. You can do something similar with 56 + 53 + 47. This time, add 53 and 47 first, then add 56 to make 156.


Your number brain won’t like 9 + 276. It prefers the sum the other way round. It is even easier to calculate 276 + 10 − 1.


Adding Consecutive Numbers


A little maths genius, named Carl Friedrich Gauss, was born in Brunswick, Germany, in 1777, the only son of poor peasants. His parents scrimped and saved and managed to pay for some elementary education, and so began the career of one of the greatest mathematicians of all time.


When Carl was only seven, he and his classmates were instructed to add up all the numbers from 1 to 100. Their teacher, Herr Buttner, thought this huge addition sum would keep the class quietly busy for a long time and he could have a rest. But after only a few seconds, Carl raised his hand and said, ‘The answer, sir, is 5050.’


The boy had noticed that the numbers 1 to 100 were in fifty pairs: 1 and 100, 2 and 99, 3 and 98, 4 and 97, 5 and 96, and so on. Each pair added to 101 and since there were fifty pairs, the answer was 50 × 101 or 5050. Or another way, Carl pointed out, was simply to write down the highest number, 100, multiply by the next number after that, 101, and divide by 2.


And, Carl added, if Herr Buttner wanted to know the sum of only the odd numbers from 1 to 100, that was equally easy. Simply divide 100 by 2, and square it, getting 50 × 50 = 2500. The sum of the even numbers would therefore be 5050 − 2500 = 2550. Test this for yourself.


What is the sum of all the numbers from 1 to 10?




1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 = 55





Or, by the Gauss method:




10 × 11 ÷ 2 = 55





What is the sum of all the odd numbers from 1 to 10?




1 + 3 + 5 + 7 + 9 = 25





Or, by the Gauss method:




10 ÷ 2 × 5 = 25





The sum of the even numbers is 2 + 4 + 6 + 8 + 10 = 30 or 55 − 25 = 30.


Our little brain of Germany would not have been popular with his teacher that afternoon, but Herr Buttner recognised the boy’s genius and arranged for sponsors to pay for all his future education.


Carl went on to become one of the world’s greatest mathematicians. He was such a genius that, after his death, his brain was removed to see if it was any different from number-numpty brains or even ordinary brains − but it wasn’t.


Averages


There are three different ways of calculating an average. They are called the mean, median and mode. One method is usually more appropriate than the other two.


Mean


June in the north-east of Scotland was unusually cold last year. No one was seen on the golf course wearing shorts and no one needed Factor 50 sun cream. Throughout the month, the daily temperature at noon was in degrees Celsius:




12 13 15 14 13 15 14 16 16 16 13 14 13 12 16
15 17 17 17 14 16 16 15 14 13 15 17 16 18 18





To calculate the mean, add the thirty numbers and then divide by 30. Adding numbers in a row makes you cross-eyed. You could use your calculator, but it would be better if you had a friend to call out the numbers as you press the buttons.


However, since all the numbers are quite similar, make it easier for yourself. Look for the lowest number, which is 12, and subtract 12 from each measurement. Rewrite the numbers:




0 1 3 2 1 3 2 4 4 4 1 2 1 0 4
3 5 5 5 2 4 4 3 2 1 3 5 4 6 6





This is easier to add. The top row is 32 and the second row is 58, a total of 90. The mean is therefore 90 ÷ 30 = 3, but don’t forget to add on the 12 you subtracted earlier. The mean temperature for June is therefore 15°C. As they say here, ‘Chilly for June.’


The following two types of average do not involve adding but need to be included in this section.


Median


If a class of students is a homogeneous bunch, finding the average mark for their end-of-term maths test would probably be done by calculating the mean as above.


However, one of the students is a twenty-first-century Carl Friedrich Gauss and always gets 100 per cent in every test. There are also two new students who ought to have been in a lower class and have failed the exam, and Lazy Larry who hasn’t done a stroke of work all term.


The class of twenty have percentage results as follows:




86 67 71 100 74 68 85 66 15 18 73 66 75
30 69 81 77 82 68 74





Now, including Brainy Brian’s 100 per cent is fair enough. It will increase the mean average and impress the headmaster, but the three bad scores will lower the class average unfairly.


So the best way to calculate the average this time is by finding the median or the middle score.


Arranging the results in order, we get:




15 18 30 66 66 67 68 68 69 71 : 73 74
74 75 77 81 82 85 86 100





So the median average lies between 71 and 73 and is therefore 72.


Another Use for the Median


The best way to find the average height of, say, a rugby team is to line them all up in order, shortest first, tallest last and all the others in their correct place, and pick out the median average, the eighth one in the middle. Then ask him how tall he is.



Mode



A newspaper reported recently that the average dress size for women was now 16. Complicated calculations were not necessary here. The only data needed was the 16, the size that was selling best. This is called the mode. Sometimes the average is bimodal where two sizes are equally popular.




The First of Several Terrible Maths Jokes


In the entire history of mathematics, there has never once been a maths joke that would make any normal person laugh out loud or even smile. However, the brainier and nerdier the mathematician, the more they enjoy a maths joke. Warning! If you find any of the jokes remotely funny as you progress through this book, you may be in the first stage of becoming a nerdy maths egghead.


Joke: A mathematician drowned when he tried to wade across a river known to have an average depth of four feet.
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Eight Eights



Now, after all that adding, here’s a bit of light relief. What do eight 8s make? 64? Not this time. We’ve been adding, remember!




888 + 88 + 8 + 8 + 8 = 1000





A Little More Adding


Here is a chance to show off how good your adding is. In fact, you will be able to add four numbers correctly before you even know what the numbers are!


You are going to be like Nicomachus, the first-century Jordanian mathematician who loved to waylay his fellow citizens in the street and do some number work with them. But, to avoid arrest, it would be best if you choose your victims from within the family.


Draw a grid like this and write 34 on a piece of paper, fold it and ask your ‘volunteer’ to put it in their pocket.
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Now, ask them to choose a number – let’s say 7 – and then shade out the remaining numbers in that row and column.
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Next, ask them to choose two more numbers. They choose 2 and 13 and shade out the other numbers in these rows and columns.
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Finally, they will see there is only one other square not shaded out and that is 12, so this has to be their last choice.


Ask them to add 13 + 2 + 7 + 12 (= 34) and they will be amazed that it’s the same number as the one in their pocket. They may want to repeat the trick but don’t do it! You see, for a 4 × 4 grid the answer is always 34, so they might become suspicious.
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