|EEE 754 Floating Point Format

Encoding | Sign | Exponent |ExpBias(b)| Fraction Decimal Range
Single 1[31]| 8[30-23] 127 23[22-00] | 4110785 1 [] 103853
Double 1[63]| 11[62-52] 1023| 52[51-00] | +[ 1073233 tg [] 10°%83
Sign | Exponent (e) | Fraction (f) Description Value Range (Single) Range (Double)
11..11 Quiet Not a
0 11.11 : Number (indeter- QNaN
10..00 minate operation)
01.11 Signaling Not a
0 11..11 : Number (invalid SNaN
00..01 operation)
0 11..11 00..00 + Infinity +00
—23 127 —52 1023
11.10 1AL | pogiive i (2-2 ')xz (2—2 .)><2
0 ' ' normalized Ltx2 : :
00..01 00..00 1x 27126 1x 91022
—23 —126 —52 —1022
1L | podiive . (1-2 ) x2 (1-2 ) x2
0 00..00 : denormalized 0.f x2 : :
00..01 1x 27149 1x 91074
0 00.00 00..00 Positive zero +0 0 0
1 00..00 00..00 Negative zero -0 0 0
00.01 Nedai —1x 2—149 “1x 2—1074
1 00..00 : d 9 "’;. o —0.f x 24P : :
1111 enormaliz _(1_ 2723) %2127 | _ (1— 2752 ) « 9~1022
_(p_2®B)y o126 _1x 1022
. 00.01 00.00 | \ouative - ( : ) &
11.10 11,17 | normalized ~(2-2%)x27 | - (2-27%%)x 2%
1 11.11 00..00 — Infinity —0
00..01 . .
1 11.11 : ﬁ'g&i;‘g Nota | gnan
01.11
10..00 .
1 11.11 : ﬁﬂ'rf]tbgc’t a ONaN
11.11

Interesting to note that half of the code space is used for numbers between —1 and 1.

The absolute precision of anumber is 252 = 2274 for singlesand 2°°52 = 2°7175 for doubles.




