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22 Floating Point Arithmetic
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How should we even represent fractions?

Idea: Keep going down past exponent zero
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So: Could store
- a fixed number of bits with exponents >= zero

- a fixed number of bits with exponents < zero

Suppose we use a 64-bit integer, with 32 bits >= 1 and 32 bits < 1.

What is the smallest number we can represent?
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What is the biggest number we can represent?
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What's our range then?

o' 0°




What happens if we multiply the largest number by 27
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What happens if we divide the smallest number by 2?7

How many accurate decimal digits do we have in a number near |} ?
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How many accurate digits do we have in a number near 27 2
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This is called fixed-point arithmetic, and it's pretty bad.

Should be able to do better
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. Exponent ranges from
In our 64-bit example: /\ _10?22 to 10239
1 bit for sian (<4+/-) J
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- 11 bits for largest exponent
- 52 bits for "bits"

This is called "double precision".
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What is (very roughly) the smalles’?ﬁumber we can represent?
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What is (very roughly) the largest number we can represent?
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How many accurate decimal digits do we have in the largest

representable number?
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How many accurate decimal digits do we have in the smallest (’pm‘h"'e)

representable number?

~log, -

' -G
m«ﬂw nw botw l‘v ngh\@cw‘; |O >

Same relative accuracy for numbers of every magnitude: Yay!

So what could possibly go wrong?
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How many accurate (binary) digits are there in the above result?
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