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Huffman with a different base
Example text: nobanana$, ΣS = {$, b, o, a, n}

Character frequencies: $ : 1, b : 1, o : 1, a : 3, n : 3
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19 bits


2

Biedl, Schost, Veksler (SCS, UW) CS240 – Module 10 Winter 2021 2 / 4



Arithmetic compression
Subdivide [0, 1] by frequencies of letters.
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a (33%) n (33%) b (11%) o (11%) $ (11%)
divide each letter’s range in turn

1
3

1
3 + 7

9 · 1
3

≈ 0.593
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a (33%) n (33%) b (11%) o (11%) $ (11%)

0.593
0.593 + 8

9 0.037
≈ 0.626 0.630

a (33%) n (33%) b (11%) o (11%) $ (11%)

Any number in interval (0.626, 0.63) represents ‘no$’.
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Arithmetic compression code
ArithmeticEncoding(f , S)
f : frequencies of ΣS , S: text to encode (ends with $)
1. I ← [0, 1] // interval
2. for i = 0 . . . |S| − 1
3. subdivide I relative to frequencies f
4. I ← interval that corresponds to S[i ]
5. C ← number in I that needs few bits
6. return C (or its binary encoding)

ArithmeticDecoding(f , C)
f : frequencies of ΣS , C : number to decode
1. S ← empty string, I ← [0, 1]
2. repeat
3. subdivide I relative to frequencies f
4. S.append(character whose interval contains C)
5. until c = $
6. return S
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