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SCENARIO

I am a member of a race of one-armed people and have developed a counting system based on my five available digits using my forehead as the base tablet.  The chief of my tribe is interested because the present two-digit system based on the number of ears each person has appears to be inadequate for the extensive trading carried out within the neighbouring tribes.

TASKS

Part A Numbering System Design

1) Introduction to Number basing

Base 5 (Hand) Numbering system

· Used primarily before the writing of numbers. The signs or words used are hand for 5, two hands for 10, person for 20 (two hands and two feet). Some cultures would count on fingers with 0 being a closed fist and putting a finger up for one, etc, and some cultures would have 0 being an open hand and 1 would be signified by putting a digit down with 5 represented by a closed fist or 5 down. 

· Base 5 was used not as a formalised place value, but rather as a grouping value that combined with other values to a larger grouping value. For example 2 fives (two hands) are 10, 4 fives (two hands and two feet-or person) are 20. 12 fives are 60. Each of the groups 10, 20 and 60 were developed into more rigorous numbering systems throughout our globe's cultural history. 

· The use of 5 as a grouping value is easily understood as the hand has 5 digits. This grouping was used for several hundreds of thousands of years by many cultures around our globe. 

The number system we use on a day-to-day basis is the decimal system, which is based on ten digits: zero through nine. The name decimal comes from the Latin decem meaning ten, while the symbols we use to represent these digits arrived in Europe around the thirteenth century from the Arabs who, in turn, acquired them from the Hindus.
As the decimal system is based on ten digits, it is said to be base-10 or radix-10, where the term radix comes from the Latin word meaning "root" . Outside of specialist requirements such as computing, base-10 numbering systems have been adopted almost universally. 
This is almost certainly due to the fact that we happen to have ten fingers (including our thumbs). If mother nature had decreed six fingers on each hand we would probably be using a base-twelve numbering system.
In fact this isn't as far-fetched as it may at first seem. The term "tetrapod" refers to an animal which has four limbs, along with hips and shoulders and fingers and toes. In the mid-1980s, paleontologists discovered Acanthostega who, at approximately 350 million years old, is the most primitive tetrapod known -- so primitive in fact that these creatures still lived exclusively in water and had not yet ventured onto land.
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The first tetrapod had 8 fingers on each hand

2) The Number System
Introduction - 2.0
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There are many different number systems. Most of us are familiar with the decimal system since we have ten fingers. 
Computers use the binary number system. Binary means two and there are two digits in the binary numbering system. They are 0 and 1. 
In the decimal numbering system there are ten digits. They are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 
As you can see any number no matter how large or small is made up of some combination of the allowable digits in any numbering system. 
The number of digits is equal to the base or radix of the numbering system, decimal is base 10, binary is base 2. 
A numbering system can have any base, some common bases used with computers are: 
PRIVATE
Common Bases 



Base
Digits 
Radix

binary
0, 1 
2

octal
0,1,2,3,4,5,6,7 
8

decimal
0,1,2,3,4,5,6,7,8,9 
10

hexadecimal
0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F 
16

The Number System
Properties of Number Systems - 2.1


There are two basic types of number systems; non-positional and positional. Roman numerals are examples of a non-positional system. The decimal and binary systems are positional, the digits place in the number is assigned a power of the base. The table below illustrates this concept for the decimal numbers. 
Decimal Number System - Example
PRIVATE
Decimal
Places 
6
5 
4
3 
2
1 

Place 
Values 
105 
10x10x10x10x10
100,000 
104 
10x10x10x10
10,000 
103 
10x10x10
1,000 
102 
10x10
100 
101 
10
10 
100 
1
1 

Decimal 
Digits 
2 
0 
9 
7 
4 
1 

Totals 
200,000 + 
0 + 
9,000 + 
700 + 
40 + 
1 

The decimal number = 209,741 







Computers use the binary number system. Like the decimal system each digit has a place value which when summed give the value of the number. However, the place value is a power of 2.

Binary Number System - Example
PRIVATE
Binary
Places 
6
5 
4
3 
2
1 

Place 
Values 
25 
2x2x2x2x2
32 
24 
2x2x2x2
16 
23 
2x2x2
8 
22 
2x2
4 
21 
2
2 
20 
1
1 

Binary 
Digits 
1 
0 
0 
1 
0 
1 

Totals 
32 + 
0 + 
0 + 
4 + 
0 + 
1 

The binary number expressed as a decimal equivalent = 37 







After the dinosaurs (who were also tetrapods) exited the stage, humans were one branch of the tetrapod tree that eventually inherited the earth (along with hippopotami, hedgehogs, aardvarks, frogs, ... and all of the other vertebrates). Ultimately, we're all descended from Acanthostega or one of her cousins. The point is that Acanthostega had eight fully evolved fingers on each hand, (see the figure above), so if evolution hadn't taken a slight detour, we'd probably have ended up using a base-sixteen numbering system. Which would have been jolly handy when we finally got around to inventing computers, let me tell you! (As a point of interest, the Irish hero Cuchulain was reported as having seven fingers on each hand, but this would have been no help in computing whatsoever.)
The first tools used as aids to calculation were almost certainly man's own fingers, and it is not simply a coincidence that the word "digit" is used to refer to a finger (or toe) as well as a numerical quantity.
As the need to represent larger numbers grew, early man employed readily available materials for the purpose. Small stones or pebbles could be used to represent larger numbers than fingers and toes, and had the added advantage of being able to easily store intermediate results for later use. Thus, it is also no coincidence that the word "calculate" is derived from the Latin word for pebble.
The decimal system with which we are fated is a place-value system, which means that the value of a particular digit depends both on the digit itself and on its position within the number. For example, a four in the right-hand column simply means four ...... in the next column it means forty ...... one more column over means four-hundred ...... then four thousand, and so on. 
Advantages and Disadvantages of Radix 5 – 3.0
Advantages;

· Can be easily understood by tribe members because no numbers need to be written

Base 5 (Hand) Numbering system

· Used primarily before the writing of numbers. The signs or words used are hand for 5, two hands for 10, person for 20 (two hands and two feet). Some cultures would count on fingers with 0 being a closed fist and putting a finger up for one, etc, and some cultures would have 0 being an open hand and 1 would be signified by putting a digit down with 5 represented by a closed fist or 5 down. 

· Base 5 was used not as a formalised place value, but rather as a grouping value that combined with other values to a larger grouping value. For example 2 fives (two hands) are 10, 4 fives (two hands and two feet-or person) are 20. 12 fives are 60. Each of the groups 10, 20 and 60 were developed into more rigorous numbering systems throughout our globe's cultural history. 

· The use of 5 as a grouping value is easily understood as the hand has 5 digits. This grouping was used for several hundreds of thousands of years by many cultures around our globe. 
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