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Problem

General Form of a Floating point number:

[ignore bits][ sign bit|[exponent bits(ep;;, )] [fraction bits( fp;y,)]

October 18, 2018

frin = # from fraction binary number  f5;,. = # number of bits in fraction binary number

epin = # from exponent binary number & = # number of bits exponent binary number

f = fuin /2P

bias = 2¥~1 — 1; is found based on normalizing the number sets to straddle 0.

V = (—1)%en 5 M 2P

Normalized

M=1+f E = ey, — bias

Denormalized

M=f E =1-bias

Cases
Case 1:: special cases :: +- inf, NAN
— If Expisall 1’s and frac all 0’s
[sign] inf

— IfExpisall I’s and frac !all 0’s
Nan

Case 2:: small numbers close to 0 :: Denormalized

— if Exponent is all 0’s
M=f
E=1-bias

Case 3:: large numbers :: Normalized

— if Exponent if mix
M=1+Ff

E = ey, — bias
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Alternate equation

explanation

V = (—1)%" % M % 2F

Vo= (—1)%n 4 (M)2E_fsize

= (0]2fsi= + f) E = (1|epin,) — bias

V=(-1 "« Mx2E« M E
V= (_1)sign * (0’1 + f) *2(1|ebm)7bias;% f
i fbm 1 ;
— (—1)88n (1]epin)—bias
2fszze fb N
V= (U™ Qg + g7 ) w207
V — (_l)Slgn * (O’Qfsize + fbln) 2f1 % 2(1|€bin)7bia8
2(1|ebm)—bias

V4 :( )mgn (O’Qfsize +fbin) e
V — ( 1)51gn (0’2f5”5 —|— fb ) 1|€b”7«) bias— fszze
Vo= (—1)%80 5 (027557 + fi,) 5 2(Hevin) —bias—fuize

If we define f = (fyin), M = (0|2/5i=¢ + f1;,), and E = (1]epsn,) — bias then this becomes much

more manageable.

Cases for simplified

Case 1:: special cases ::

V = (—1)%en 4 (M)2E~fsize

+- inf, NAN

— IfExpisall I’s and frac all 0’s

[sign] inf

— If Expisall I’s and frac !all O’s

Nan

Case 2:: small numbers close to 0 :: Denormalized

—  If Exponent is all 0’s

Case 3:: large numbers ::

—  if Exponent if mix

M:fbin
E =1 — bias

Normalized

M:1+fbin

E = ey, — bias
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