How to Count in Decimal, Binary, Octal, and Hexadecimal

Decimal:

The decimal number system has 10 possible digits: 0,1,2,3,4,5,6,7,8,9

The digit and its position in a number determines its value.  The value is determined by multiplying the digit times 10^p where p is the digit’s position within a number.

For example:

1
0
1
= 1*(10^2) + 1*(10^1) + 1*(10^0)

d2
d1
d0





= 101 decimal

Binary: 

The binary number system has 2 possible digits: 0,1

The digit and its position in a number determines its value.  The value is determined by multiplying the digit times 2^p where p is the digit’s position within a number.

For example:

1
0
1
= 1*(2^2) + 0*(2^1) + 1*(2^0)

d2
d1
d0





= 4 + 0 + 1




= 5 decimal

Octal: 

The octal number system has 8 possible digits: 0,1,2,3,4,5,6,7

The digit and its position in a number determines its value.  The value is determined by multiplying the digit times 8^p where p is the digit’s position within a number.

For example:

1
0
1
= 1*(8^2) + 0*(8^1) + 1*(8^0)

d2
d1
d0





= 64 + 0 + 1




= 65 decimal

Hexadecimal: 

The hexadecimal number system has 16 possible digits: 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F

The digit and its position in a number determines its value.  The value is determined by multiplying the digit times 16^p where p is the digit’s position within a number.

Hexadecimal is a little funky because we need to have a decimal equivalents for A,B,C,D,E,F.  These are 10, 11, 12,13,14, and 15 respectively.

For example:

1
0
1
= 1*(16^2) + 0*(16^1) + 1*(16^0)

d2
d1
d0





= 256 + 0 + 1




= 257 decimal

Here’s another conversion using digits after 9:

A
1
F
= A*(16^2) + 1*(16^1) + F*(16^0)

d2
d1
d0




= A*256 +  1*16 + F*1




= (10)*256 + 16 + (15)*1




= 2560 + 16 + 15 = 2591

