
Assignment of Chapter 3

1. Given a random variable set of � = {1,2,3,4,5} with probabilities
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(1) Please calculate the source entropy.
(2) Please construct its Shannon-Fano code and calculate the expected length.

2. Given a random variable set of � = {1,2,3,4,5,6} with probabilities
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(1) Please construct a binary Huffman code;
(2) Please construct a ternary Huffman code;
(3) Please discuss whether the above two cases are optimal source codes.

3. Given a random variable set of � = {�1, �2, …, ��} with probabilities
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},

its binary Huffman code has codeword lengths �1, �2, …, �� . Let �max = max �� ,
where � ∈ {1,2, …, �}.

(1) Please prove that �=1
� 2−��� = 1.

(2) Please prove that ∀�, �� = �max or �� = �max − 1.


