Float conversions. 

Express the following decimal numbers as floats.  Use 1 bit for the sign, 23 bits for the mantissa, 8 bits for the exponent.  Do not use two’s complement.  The exponent uses “biasing.”  

8905.0908

Sign

	0


  Positive ( 0

8905 ( 10 0010 1100 1001   (14 places ( 9 = 23-14 left) 

.0908 * 2^9 ->46.4896
46 -> 10 1110  (asked for 9, got 6, need three leading zeros)

Mantissa

	1
	0
	0
	0
	1
	0
	1
	1
	0
	0
	1
	0
	0
	1.
	0
	0
	0
	1
	0
	1
	1
	1
	0


14+128(bias) = 142 ( 1000 1110
Exponent

	1
	0
	0
	0
	1
	1
	1
	0


Express the following decimal numbers as floats.  Use 1 bit for the sign, 23 bits for the mantissa, 8 bits for the exponent.  Do not use two’s complement.  The exponent uses “biasing.”  

.06789

To start .06789*2^23 ( 569,502.59712
569,502(1000 1011 0000 1001 1110  (missing 3 places) 
Begin again .06789*2^(23+3) ( 4,556,020.77696
4,556,020 (100 0101 1000 0100 1111 0100
Sign

	0


Mantissa

	1
	0
	0
	0
	1
	0
	1
	1
	0
	0
	0
	0
	1
	0
	0
	1
	1
	1
	1
	0
	1
	0
	0


-3 + 128 = 125 (111 1101   (wanted 8, got 7, need leading 0)

Exponent

	0
	1
	1
	1
	1
	1
	0
	1


NEW NEW NEW NEW NEW NEW 

Prepare the above for addition 
8905.0908   Mantissa  -- Exponent 142

	1
	0
	0
	0
	1
	0
	1
	1
	0
	0
	1
	0
	0
	1.
	0
	0
	0
	1
	0
	1
	1
	1
	0


.06789  Mantissa – Exponent 125 

	1
	0
	0
	0
	1
	0
	1
	1
	0
	0
	0
	0
	1
	0
	0
	1
	1
	1
	1
	0
	1
	0
	0


Difference of exponents is 142-125  = 17 

Make exponent bigger, so make mantissa smaller 

8905.0908   Mantissa  -- Exponent 142

	1
	0
	0
	0
	1
	0
	1
	1
	0
	0
	1
	0
	0
	1.
	0
	0
	0
	1
	0
	1
	1
	1
	0


.06789  Mantissa – Exponent 125 142
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0


Others numbers gone, 
We lost some precision 

ROUND 
Express the following floats as decimal numbers.  

Sign

	0


Mantissa

	1
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1


Exponent

	0
	1
	0
	1
	0
	1
	0
	1


	01010101 ( 85 need to unbias it (-128)   85 -128 = -43
111 0111 0111 0111 0111 0111 ( 7,829,367
7,829,367 / 2^23 = 0.93333327770233154296875  (more than half less than 1) 
+(0.93333327770233154296875  )*2^(-43) = 1.0610770888232895492464535891486x10^(-13)




