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Prob/Stat/Discrete Unit 11: Number Representation

11.1: Qur Hindu-Arabic System & Early Positional Systems

Objectives
1. Evaluate an exponential expression.
- Write a Hindu-Arabic numeral in expanded form.
- Express a number’s expanded form as a Hindu-Arabic numeral.

- Understand and use the Babylonian numeration system.
- Understand and use the Mayan numeration system.
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A B“ is an abstract idea that addresses the question, “How many?”

A _ﬂ_ﬂ_m is a symbol used to represent a number. Write down as many numerals as you can think of to
- ”»
represent the number “nine.
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o O 55 i e 0‘;: _Aune FAHM consists of a set of basic numerals and rules for combining them to
repres€nt numbers.

—

\ N ¢ .
Our numerals are called = { €l afS Why are they called this?
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Exponential Notation — We need to be able to understand exponents in order to understand our numeration
system.

Exponent or Power

b= bbb b.

Example 1: Exponential Expression GRS A
Base b appears as a
. factor » times.
Evaluate the following: 10 = /00) 000, 000 ARl A Hlnes

ML‘ 0 =00 = (60 gyaj fitte Fhere's another

103;/0,/0./0 = (000 2450, Mmg antther

/D‘l; 101610 J0 = /9)000 &(m VOJIL@ .
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Qur Hindu-Arabic Numeration System

An important characteristic is that we can write the numeral for any number, large or small, using only ten

iqits 1:0,1,2.3,4:5,6.7:89
Hindu-Arabic numerals can be written in _@)()Dmfﬁeﬂ é:gm__ in which the value of the digit in cach

position is made clear.

Hindu Arabic numeration system is called oS value. or

__Pjggg_mg__, system. The positional values in the system arc based in the powers of
5 A el
of 74
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Example 2: Write 3407 in expanded form. 0.
3407= 3000 + 400 + 7 (—Reaatl. [10 =1\

- @)+ 1x(0’) +bxit) (7;::)

Example 3: Express the expanded form as a Hindu-Arabic numeral: (7 x 10') + Gx10)+@x1).
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The Babylonian Numeration System T&SiJ) oN /70&)05 of ,D

Babylonian v <
Hindu-Arabic 1 10

(-Basd on Fowu—s o; 40

The place values in the Babylonian system
use powers of &) . The place values are:

. 603, 602, 60!, 1.

60° = 60 60 ¢ 60 = 216,000 607 = 60 x 60 = 3600
o W 5
What other positional system uses 60 as a power? 7701(. . [ min = 60 sec.

The Babylonians left f space Yo distinguish the various place values in a numeral from one another: <or V
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"(l:he Babylonian Numeration System: Babylonian Y < ‘
onverting from a Babylonian Numeral to a Hindu-Arabic Numeral :

Hindu-Arabic 1 10
What does V mean? Z What does < mean? /O :
Example 4: Write v V ( v (( V v as a Hindu-Arabic numeral.

gl
(m) 'é0z+ (/0+/)o40'7‘—(/o+/0+/+l) ‘]
2x60° + I x40+ 22+

7266 + O+ 22 ‘

Example 5: Write <V ( vv] ( v v as a Hindu-Arabic numeral. @
DEG T 1 gliee.
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(o+1) '60‘+({O~H4—I)‘éo’ + ({0+/+/) 4
260"+ 2560 + [2x]

39600 + 720 + 12 :)%1332)
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Example 6: Write 4223 as a Babylonian number.

- 3000 é_..._‘d,wf of éO 3660

623
—— fow Nws of 60 Le8 > [p R23

[

léO+/OéO + 23| @
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A major disadvantage of the Babylonian system is that there is no symbol for zero. This lead to large gaps and
confusion. *
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he Mayan Numeration System

b 1. 2 % B 58 @6 9. .8 .8
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*First to have a
symbol for zero!*

10 11 12 13 14 15 16 17 18 19
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The place values in the Mayan system are
x20°, 18202 ¢« 20
(lgx_LJ. L18,\_(,|, . 1 :

20,
=0
\,.
*Instead of using 207 as the third

18 20 %20 X 20 =144,000 18 X 20 X 20 = 7200 18 X 20 = 360 position, the Mayans used
—— — 18x20, probably so that this

system would include their
calendar of 360 days.*

..144.000, 7200, 360, 20, 1

Numerals in the Mayan system are expressed VZI"H .44,@., . The place value at the bottom of the column is 1

——

Example 7

as a Hindu-Arabic numeral.

Mayan Hindu-Arabic Place
numeral numeral value ;
-_ b 4 x wo = (8, 300
0 F k. 000 uup 93“’;
= 08 LR e L s\
oo = 12 X [ = 12
(60,95 2

Write the following as a Hindu-Arabic numeral.

4 v 30 = (440
— I§ x 300
B B g g
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