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TABLE 5.1 Classes of Codes

Nonsingular, But Not Uniquely Decodable,
X  Singular Uniquely Decodable But Not Instantaneous  Instantaneous
A 0 0 10 0
B 0 010 00 10
C 0 01 11 110
D 0 10 110 111
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Theorem 5.2.1 (Kraft inequality) For any instantaneous code (prefix
code) over an alphabet of size D, the codeword lengths [y, [, ..., l, must
satisfy the inequality

Z D7l <1. (5.6)

Conversely, given a set of codeword lengths that satisfy this inequality,
there exists an instantaneous code with these word lengths.
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(1) Find the longest prefix S[i..j] of S[i..n] that occurs in S starting before
position .

(2) If j > i, that is, S[i..j] is nonempty, then the next phrase is S[i..j|, and we
set 1 <7+ 1.

(3) Otherwise, the next phrase is the explicit symbol S[i], which has not appeared
before, and we set 7 < 7 + 1.

(4) If i < n, continue forming phrases.

ESEnP|o

@ma@ama I alabar@a

Fig. 2. Lempel-Ziv parse of S = alabaralalabarda$. Each phrase is either an underlined string,
which appears before, or a boxed symbol. The arrows go from each underlined string to one of its
occurrences to the left (which is underlined with a dashed line).



