The EGYPTIAN Numbers

The Egyptian number system was quite advanced at the time it was invented. It had a big flaw
though - it had no ZERO and no 2, 3, 4, 5, 6, 7, 8, 9 ! All they had were the symbols as shown below.
With these, they “build” their numbers. The position of the symbols didn't matter. It would be so
confusing for us if 1000 was written as 0010 and still meant 1000.
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Our number "1” was easy for them to “write” - they had a symbol for it: a straight vertical bar “T".
Number 10 was also easy, an upside down “U”. But now imagine how to write: "I have 8 goats!”
To do so, they had to repeat the symbol for “1” eight times.
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It they had 16 goats, they had to write UIIIIII or they could also write ITITUIII - this also meant 16,
because the position of the numbers did not matter!

aannnan - qoamoo

Now imagine writing really big numbers! Forget it.
[t was an impossible task.

However, it is worth mentioning that the Egyptians invented geometry - the study of points, lines,
angles, surfaces, and solids. They knew how to compute volumes of cylinders and pyramids and
areas of several geometric shapes. The latter helped them to reconstruct the boundaries of the farm-
land along the Nile river after floods. And for sure the amazing Pyramids of Giza are proof that the
Egyptians not only invented geometry but became masters in using it.

Time of introduction: around 3000 BC
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The BABYLONIAN Numbers

The Babylonian way of counting is just like the Egyptian way of counting - an ancient system!
[t is using base 60 instead of base 10, which we are using for counting today. Yet, even today
we are counting certain things on base 60 - for example an hour has 60 minutes and a minute
has 60 seconds. There are also 360 degrees (6 x 60) in a circle.

Their system is not hard to understand, partly because in the Babylonian system the position of
the numbers mattered. We call this a positional system.

They had two symbols:

Y representing 1 4 representing 10

With these two symbols they built numbers up to 59.
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The Babylonians did not have a symbol for ZERO either. They did not feel a need for a symbol that
meant nothing. Though they did “invent” a sign for ZERO later and used it only in the middle of the
number, never on either end.

Babylonians also used their hands to count. But we only have 10 fingers on our two hands.
So how did they count the bigger numbers? Well, they invented a new system! They used their
thumb to count the three segments of their four fingers to get 12.
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They marked 1\ || [7 And they marked 1\ |—|[7
12 by raising o\ [°|]s 24 by raising o\ [°1]3
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The MAYAN Numbers

Mayan mathematics is the most sophisticated system ever developed in the ancient times. It uses
a system based on 20, which was probably developed by using fingers and toes to count.

The system has only three symbols: a circle-inside-a-circle representing ZERO, a dot representing
the value of one and a horizontal bar representing five. However, the Mayan ZERO is only used
as a place holder. It is not used for calculations.

90 o 1 — 5

These three symbols were used in various combinations. It might be interesting to know that these
symbols were derived from real everyday objects: the ZERO trom a shell, the dot from a bean and
the bar from a wooden stick.

Adding and subtracting was simple and even uneducated people could do the math needed for trade
and commerce.To add two numbers together, for example, the symbols for each number would be
set side by side, then collapsed together to make a new single number. Thus, two bars and a single
dot representing 11 could be added to one bar for five, to make three bars and one dot, or 16.

® ® 5

The position of a symbol mattered to the Mayans, the higher up the dot-symbol was positioned,
the bigger its value. Its value increased by the powers of twenty. Here are two examples:

205 o 27, to complete the addition 11+16 above, would be written as one dot above
the symbols for 7. The dot above represents “20 to the 1st power” or “1x20”
(= 201), which is added to 7. Therefore, (1x20) + 7 = 27.
21
400s o And 429 in Mayan symbols would be: the symbols for nine at the very
bottom, one dot above which represents 20 and another dot above which
represents 20° = 20x20 =400 (= 20 to the 2nd power).
20s ®
1s o000
429
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The ROMAN Numbers

The Roman number system was used for almost 1800 years betore it was replaced by the the
Hindu-Arabic system we use today. This happened in 1300 - so only 720 years ago!

Just like the Egyptians, Mayans, and Babylonians, the Romans had no ZERO.
But, like the Mayan system, it was a positional system.

The Roman numbers were represented by “letters’:

1

o

10
50
100
500
1000

|
V
X
L
C
D
V]

You string these “letters” together to get numbers. In "Roman’”, 72 would be LXXII
L=50,X=10,1=1s050+10+10+1+1 =72

That was easy.

For longer numbers they invented a new rule. A subtractive notation was adopted, where VIIII, for
example, was replaced by IX (10 - 1=9). This simplified the writing of long numbers a little, but
made calculation even more difhcult.

Let's take number 19. Following the first rule above, one would write 19 in "Roman” as: XVIIII

(10+5+4=19), but with the new rule it became XIX - meaning 10 +10-1 equals 19. And the number
14 - XIIII - became XIV.

This new rule only applies for numbers which are equal to ten times the value of the preceding
number or less. For example: 1099 cannot be written as MIM, because M is one thousand times the
value of L. In this case you have to go like this:

MCMXCIX is the Roman number 1999

or M (1000) + CM (1000-100) + XC (100-10) + IX (10-1)
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The INDIAN Numbers

Thank Goodness we have the Indians! They invented the ZERQO, properly!

The oldest documented ZERO is surprisingly modern: it’s in the Chaturbhuj Temple in Gwalior,
Madhya Pradesh, and it dates from about 875 AC. The temple is famous for being the oldest
example where ZERO as a written number can be found - it is carved into the temple wall, part
of the clearly visible number 270’.

Well done India!

The invention of the ZERO was the greatest mathematical development, one that is fundamental
to calculus, which made physics, engineering and much of modern technology possible. Without
a ZERO there wouldn't be any computers!

The Arabs brought this system - which is called HINDU-ARABIC number system - to Europe and
today it is used all over the Western world.

Indians count in the same way as the Westerners, at least up to 99999. And yes, the position of
the numbers matter!

Starting with 100000, the names are different.

100000 is called one hundred thousand in the West and one lakh in India.

1000000 is called one million in the West and ten lakh in India.

10000000 is called 10 million in the West and one crore in India.

They are other names for even higher numbers. But we stop here.

Indians are also writing the numbers differently from people in the West.

The position of the commas/dots vary:

100000 is written in the West as 100.000 or 100,000 (one hundred thousand)
and in India 1,00,000 (= one lakh)

30000000 is written in the West as 30,000,000 or 30.000.000 (= thirty millions)
and in India 3,00,00,000 (=3 crore)
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The COMPUTER Numbers

Without the invention of the ZERO there wouldn't be any computer!

The computer only knows two numbers: 0 and 1. That's it!
o represents ‘off “and 1represents “on”. “Oftf " and “on” refer to the electronic switch, which can
be on or off. For example by turning the switch “on”, the light will go on. In old computers there

were many switches which could be turned “on” and “off” to represent different numbers.

This system of ones and ZEROs is called binary system.

A "1"is called a bit. And so is the 0.

Bit is a short form of Bl-nary digIT.

Inside a computer the bits come usually in a package of eight.
Fight bits are called one byte.

For example, 10011010 is a byte.

Any song, film, photo, book, picture and so on can be translated into a sequence of ones and
zeros. These sequences make videos and photos visible on the computer screen. Amazing, no?

The more bits/bytes a computer has, the more information (= photos, texts, videos, music)
1t can store.

This binary system was already invented in 1703 by the German philosopher and mathematician
Gotttried Wilhelm Leibniz. He has written a complete documentation of the binary system which
was later used by the inventors of the computer. These first machines looked quite different from
the computers we have today - but they all ran on this binary foundation!

Today smart phones are much more powerful than the first computers!

And if you want to figure out how to “translate” one of the numbers we have into a binary number
(or the other way round), you can ask at the Villa Janwaar for a working sheet and you will find out!

Time of introduction: Binary System started around 1700, Computers around 1940
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