
Floating Point Number

1



Floating Point Representation
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5.625 10 = 4 + 1 + 0.5 +
1

8
                   = 1 ⋅ 22 + 0 ⋅ 21 + 1 ⋅ 20 + 1 ⋅ 2−1 + 0 ⋅ 2−2 + 1 ⋅ 2−3 …
                   = 101.101 2

             = 1.01101 2 ⋅ 22 exponent

mantissa/fraction
radix



Floating Point Expression in IEEE754 (f32) 
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0 0 1 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 =0.15625

mantissa/fraction (23bit)Exponent (8bit)Sign

𝑉𝑎𝑙𝑢𝑒 = −1 𝑠𝑖𝑔𝑛 ⋅ 2𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡−127 ⋅ (1. 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛)

[2−127, 2128]1 𝑜𝑟 − 1 [1,2)



Floating Point Expression in IEEE754 (f32) 
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0 0 1 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 =0.15625

mantissa/fraction (23bit)Exponent (8bit)Sign

𝑉𝑎𝑙𝑢𝑒 = −1 𝑠𝑖𝑔𝑛 ⋅ 2𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡−127 ⋅ (1. 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛)

0 10.5

0.125

0.25 2



Special Value
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? 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

𝑉𝑎𝑙𝑢𝑒 = −1 𝑠𝑖𝑔𝑛 ⋅ 2𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡−127 ⋅ (1. 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛)

Zero

? 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Infinity

? 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0NaN



Representing Integer in Floating Point
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27 10 = 16 + 8 + 2 + 1
                   = 1 ⋅ 24 + 1 ⋅ 23 + 0 ⋅ 22 + 1 ⋅ 21 + 1 ⋅ 20 + 0 ⋅ 2−1 …
                   = 11011.00000 2

             = 1.10110000000 2 ⋅ 24

exponent

mantissa/fraction
radix

A floating point is integer when the mantissa is all zero 
after N-th most significant bit, where exponent is N
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