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ncoding 5.25 into IEEE Std 754 Single-Precision

» Normalization:
» 22 <525 < 23,22 = 13125

» Hence 5.25 = 1.3125 X 2% = (1+0.3125) X 22
» Conversion:

» Sign =0
» Exponent =2+ 127 =129 =1000001,

» Fraction = 0.0101, (multiply by 2 repeatedly)

» Assume Fraction = b1 X271 +b2x2724+b3x234+b4x27%+..
» 0.3125 X2 =0.625=0+0.625==>bl =0
» 0.625Xx2=125=14+0.25=>b2=|
» 0.25X2=05=04+05=>b3=0
» 0.5%Xx2=1=>b4=1|
» 14.5 = 010000001010100000000000VVOVOOO0 in binary or Ox41680000 in hex



Decoding 01000000101010000000000000000000

» Binary 01000000101010000000000000000000

» Sigh = 0O

» Exponent = 10000001, = 129

» Fraction = 2A-2 + 244 = (0.3125

» f = (—=1)°% x (1 + Fraction) x 2Exponent—127
= (-1)% x (1 + 0.3125) x 2129127
= 1.3125 x 2%

= 5.25



Decoding Ox42F6E979
into a floating-point number

» Binary 01000010111101101110100101111001
» Sigh = 0O

» Exponent = 10000101, = 133

» Fraction = 0.9271249771118164

» f = (—=1)°% x (1 + Fraction) x 2Exponent—127

= (—1)Y x (1 +0.9271249771118164) x 21337127
= —1x 1.9271249771118164 x 2°

= 123.45600128173828 (Last step not required)

» (I will not give overly complete numbers for exams)



Decoding Ox88888000
into a floating-point number

» Binary 10001000100010001000000000000000
» Sign =1

» Exponent = 00010001, = 17

» Fraction = 2A-3 + 2A-7 = (0.1328125

» f = (—=1)°% x (1 + Fraction) x 2Exponent—127

= —1 x (1 + 0.06640625) x 217-127
= —1.06640625 x 2~110
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