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Binary To Decimal Conversion
Challenge:

Given a binary number (x) and the length of that number (n), develop a function that will output the decimal value of the binary number.

1) About Decimal Numbering

Available Digits: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 ( 10 digits ( base 10 ( 10n

8
5
2
7
1
( Decimal Number

104
103
102
101
100
( 1’s place, 10’s place, 100’s place, etc.
            10,000
1,000
1000
10
1
( Expansion of 2nd row
        80,000 +
5,000 + 200  + 70   +   1
( Multiply 1st row by 3rd row
        = 85,271



( Decimal Value of 85,271 (after converting to base 10)
2) About Binary Numbering

Available Digits: 0, 1 ( 2 digits ( base 2 ( 2n
1
0
1
1
0
1
( Binary Number

25
24
23
22
21
20
( 1’s place, 10’s place, 100’s place, etc.
32
16
8
4
2
1
( Expansion of 2nd row
        
31   +
0    +
8   +
4   +
0   +
1
( Multiply 1st row by 3rd row
= 45



( Decimal Value 101101 (after converting to base 10)
Solution:
3) What Needs To Be Done

Above we isolated each digit of the number and multiply it by Bi then repeat for each digit in the number. B is the new base we wanted to convert to (10 in the first example and 2 in the second). i is the number of places from the right that the isolated digit is.
4) Pseudo-Equation
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Example:
11010


   (1)(24) + (1)(23) + (0)(22) + (1)(21) + (0)(20)


= (1)(16) + (1)(8) + (0)(4) + (1)(2) + (0)(1)


= 16 + 8 + 0 + 2 + 0



= 11
( Decimal Value of 11010
4) Isolating The Digit i Places From The Right

The formula for isolating a digit in a number was proved in a separate challenge. I will walk through the same example that was used in the explanation of that challenge.

In the following examples, we will attempt to isolate the digit 4 places from the right. That means i = 3 because the 1’s place is i = 0 and we want the 1000’s place (4 places over). The digit in the 1000’s place is a 0 so that is the number we will be trying to isolate.
Step
General Formula
Binary Example

Explanation
1.1)
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( Move target digit to the 1’s place
1.2)
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( Remove decimals using floor function
2.1)
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( Digits to the left of target digit
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2.2)
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(Move digits to the left to proper position
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( Fully isolate digit i places from the right
5) Putting It All Together
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6) Example
Given: x = 10011
n = 5
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7) Extending The Formula

The definition of the formula can be extended to include the following:


Convert any number in a numbering base less than or equal to 10 to it’s decimal (base 10) value.


B – The numbering base that x is currently in


x – A number in a numbering system with a base of B

n – Number of digits in x
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� EMBED Equation.3  ���





3)











Given:


x – Binary number


n – Length of that 


     number


Output:


Value of x in the decimal numbering system
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