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Decimal numbers – use the digits 0-9 and powers of 10.  

The value of a decimal number can be calculated by multiplying the digit by the value of each place and adding the results for each digit.  The value of each place is determined by the powers of 10 starting at 0 (10 to the 0th power is 1) and increasing from right to left.

321 = 1 * 1 (10 to the power 0) + 2 * 10 (10 to the 1st power) + 3 * 100 (10 to the 2nd power) so it is 1 + 20 + 300 = 321.

	100’s place
	10’s place
	1’s place

	3
	2
	1


 = 300 + 20 + 1 = 321.

Binary numbers – use the digits 0-1 and powers of 2.

The decimal value of a binary number can be calculated by multiplying the digit by the value of each place and adding the results for each digit.  The value of each place is determined by the powers of 2 starting at 0 (2 to the 0th power is 1) and increasing from right to left.

111 is 1 * 1 (2 to the power 0) + 1 * 2 (2 to the power 1) + 1 * 4 (2 to the power 2).

	4’s place
	2’s place
	1’s place

	1
	1
	1


= 4 + 2 + 1 = 7

Bits in computer memory are organized into bytes.  Each byte has 8 bits.  

The first 8 values in powers of 2 are 1, 2, 4, 8, 16, 32, 64, 128.  So you can store the values 0 to 255 in 1 byte (8 bits).
	128
	64
	32
	16
	8
	4
	2
	1

	1
	1
	1
	1
	1
	1
	1
	1


128 + 64 + 32 + 16 + 8 + 4 + 2 + 1 = 255.  

	128
	64
	32
	16
	8
	4
	2
	1

	0
	1
	0
	0
	1
	0
	1
	1


64 + 8 + 2 + 1 = 75

To convert from decimal to binary use the greedy algorithm.  Start with the first power of two less than or equal to the decimal number and turn that bit to 1.  Then subtract the power of two from the decimal number and continue until done.

To convert 9 to binary start by using 1 for the 8’s place and then 9 – 8 is 1 so use the 1 in the 1’s place.

For practice converting decimal to binary and binary to decimal see 

http://forums.cisco.com/CertCom/game/binary_game.swf
Octal Numbers – use the digits 0-7 and powers of 8
32 is 2 * 1 + 3 * 8 = 2 + 24 = 26 in decimal. 
	64’s place
	8’s place
	1’s place

	0
	3
	2


 3 *8 + 2 * 1 =  24 + 2 = 26
	64’s place
	8’s place
	1’s place

	1
	1
	0


64 + 8 = 72.

Hexadecimal Numbers – use the digits 0-9 and A for 10, B for 11, C for 12, D for 13, E for 14, and F for 15.  They also use powers of 16.

A7 is 7 * 1 + 10 * 16 = 7 + 160 = 167.

	256’s place
	16’s place
	1’s place

	0
	A
	7


A (10) * 16 + 7 * 1 = 160 + 7 = 167.
	256’s place
	16’s place
	1’s place

	1
	1
	0


256 + 16 = 272.

Colors are made up of red, green, and blue values from 0 – 255 (8 bits).  You can specify the amount of red, green, and blue using 2 digit hexadecimal numbers (00 is 0 and FF is 255).  See http://www.webmonkey.com/reference/Color_Charts.  
