




















Figure 2.1. The binary entropy function Ha(p) = H(p, 1-p) = plog, 2 +(1—p) log, Tﬁ}'

r
as a function of p.
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Figure 1.16. Probability distribution over the 27 oulcomes for a randomly selected leller
in an English language document (estimated from The frequently asked questions
manual for Linuz). The picture shows the probabilities by the sizes of white squares.
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AEP and source coding

Asymptotic Equipartition Principle: for N I.i.d. random
variables XN = {X,,...,X}, with N sufficiently large, the
outcome X = {X,...,Xy} IS almost certain to belong to
a subset of AN having only 2NHX) members all having
probability close to 2-NH(X)



The Revenge of a Student -
Symbol Codes
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Kraft inequality
= Given a list of integer {l.}, does there exist a
uniquely decodable code with {l:}?

= “Market model”: total budget 1; cost per
codeword of length | is 2.

Kraft inequality: For any uniquely decodeable code C
over the binary alphabet {0,1}, the codeword lengths must

satisfy: é_ >l £1

o :
Conversely, given a set of codeword lengths that satisfy
this inequality, there exists a uniguely decodable prefix
code with these codelengths.
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What can we hope for?

Lower bound on expected length: The expected length
L(C,X) of a uniquely decodable code is bounded below
by H(X).

Compression limit of symbol codes: For an ensemble

X there exists a prefix code
H(X) £ L(C,X) <H(X) + 1.
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igure 3.3. Huffinsn code for the English language ensemble introduced in figure 116,







