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start enumerating possibilities:

o m E = \ ':li.k'

+- 0.00 -1 -> 0 1 % 0
+- 0.00 0 -> 0 3 S
F~20200 +1 -> 0 4 O l¢
+- 0.01 -1 -> 0,001 D1 il
+- 0.01 0 -> 0.01
- 0.01 +1 -> 0.1 s (il
+- 0.10 -1 -> 0.01 [ 0)
= 0.10 0 =-> 0.1 [0
+= 0,10 +1 -> 1,0 !

duplicates! LR

In general, number of possibilities

2"bMp*(U-L+1) : Ty L D

but
- lots of duplicates
- Non-unique representation
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| Normalization |
- require the leading digit to be non-zero

- 50 mantissa, m i S
1<=m<b ve2  [lo:0Y,
- nice because: 2 WA

- representation is now *unique*
- don't waste digits on any leading 0's
- for binary base, leading digit must be 1
- 80 don't need to store it, just assume number is 1.d1d2..dp
- gain an extra bit of precision!
















>> (4/3-1)-1/3
ans = -5.5511e-17

right way to compare:
>> abs((4/3 - 1) - 1/3) <= 1e-16
ans = 1

Machine Precision
eps_mach E mach

- characterizes accuracy
- "machine epsilon", "machine precision", "unit roundoff"

- depends on rounding rule
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- chop: (chop everything at and after b2p position)
b*-(p-1) = b"(1-p) /ogc u/a‘}v-ﬂu3 Auonnt

- round: (lose up to half of chop)
1¥/28ba(Fi=Dp})

- telts=as thel: max possible relative error in representation |
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- check:
<= eps_mach * b*e / | x |
eps_mach * b*e / (m * b"e)
eps mach / m ;
eps_mach ! b ¢ caust WM)?M ¢
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