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When you add two

denary

numbers, you must be aware of the carry, for example adding 15 to

27
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2 + 1 + carry 1 = 4

So, when the result is greater than 9, you have to carry the tens digit

across.

The same applies when you add two binary numbers, but you carry when the result is greater

than 1

So for example, add binary 101
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to binary  11  (
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3)

0

1

0

1

+

1

0

1

0

1

1

1

1 + 1 = 10 

i.e.0 carry 1

etc.

1

0

0

0

[image: image2.bmp][image: image3.wmf]Binary Addition

When you add two

denary

numbers, you must be aware of the carry, for example adding 15 to

27

2 7

+

1

1 5

7 + 5 = 12

ie

2 carry 1

4 2

2 + 1 + carry 1 = 4

So, when the result is greater than 9, you have to carry the tens digit

across.

The same applies when you add two binary numbers, but you carry when the result is greater

than 1

So for example, add binary 101

(

ie

 5) 

to binary  11  (

ie

3)

0

1

0

1

+

1

0

1

0

1

1

1

1 + 1 = 10 

i.e.0 carry 1

etc.

1

0

0

0

[image: image4.bmp][image: image5.bmp]
(‘c.’ means ‘about’)
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Get a copy of this poster  from :	http:uk.geocities.com/cpmce/Computing/Posters





BC





c. 3400





The Egyptians introduce a symbol for ten in recording numbers.





c. 2000





The





 Senkereh





 tablet (found near Babylon) contains a list of squares of numbers in cuneiform writing.





c. 200





The Greeks have written numbers based on ten, using their alphabet for the symbols.





AD





c. 





 





650





Brahmagupta





 in India invents decimal numbers.





    





 





876





At 





Gwalior





 in India.  The use of Zero as a place-holder in written numbers.





c. 1000





Introduction of ‘Arabic’ decimal notation to Europe.





c. 1400





Arab numerals in general use in Europe in Mathematics but in  commerce Roman numerals are still more common.





    1492





Pelacci





 in Nice (Italy) claims to have invented the decimal point.





c. 1600





Thomas





 Hariot





 used the binary system.





    1623





Francis Bacon invents a binary code for the alphabet.





    1670





Bishop 





Lobkowitz





 in Rome publishes examples of the use of numbers in different 





bases including binary.





    1938





Z1- a computer made by





 Zuse





 in Berlin can store sixteen 24-bit binary numbers.





Number Systems - Dateline





10100011111





01011100101





00110001101





11101111001





01001001010








[image: image6.bmp][image: image7.emf]Sometimes we have to represent negative numbers, for example

 “the temperature in Siberia sometimes reaches -40’C”.

Using denary numbers, this is done with a minus sign, “-”

With binary numbers, we can only represent 0 and 1.

So we make the “most significant digit” (the one on the left), the sign bit - if it is 0, the number is positive, if 1, the

number is negative.

An 8-bit unsigned binary number has range 0 to 255 A 16 bit unsigned number has range 0 to 65535

00000000 =      0 0000000000000000 = 0

11111111 =    255 1111111111111111 = 65535

An 8-bit signed binary number has range -128 to 127, A 16 bit signed number has range -32768 to 32767

as the most significant digit (msb) is used as the sign bit.

00000000  =     0 0111111111111111 = 32767

01111111  =   127 1111111111111111 = -32768

10000000  =  -128

10000001 =  -127

11111111  =  -  1

Notice that -1 is 11111111 and not 10000001 as

you might think.

A good way to think of this is to imagine a

mileometer in a car, with say 6 digits. If you turn

the clock back to 0, and then back one more, the

clock will read 999999.

Signed Numbers

[image: image8.emf]Two’s complement is a method of calculating binary representations of negative numbers.

1) Find the binary representation of -73

  01001001= 73 ( = 64 + 8 + 1)

  10110110 1’s complement Where there’s a 1, put a 0, where there’s a 0 put a 1

  00000001 Then Add 1

  10110111 = -73 ( = 10000000 + 00110111 = -128 + 32 + 16 + 4 + 2 + 1)

To check, if you take the negative of this negative number, you should end up back where you started:

   10110111

   01001000

 + 00000001

   01001001

2) Find the binary representation of  -122

   01111010 = 122 ( = 64 + 32 + 16 + 8 + 2)

   10000101

 + 00000001

   10000110 = -122 (= -128 + 6)

Two’s Complement
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