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Solution 6
(Entropy and Huffman Code)

Exercise 1 (Entropy)

1. All possible series of set winners can be represented as a tree:
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The entropy is calculated as follows
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2. H(Y ) = 1bit.

3. Both entropies H(X) and H(Y ) are maximized, if it is equally probable for both players to win a set.

4. The more the probabilities pA and pB differ, the smaller get both entropies. Both entropies are minimized
if player A either wins all sets (pA = 1) or if player A wins no set (pA = 0).

If player A wins every set, then X is always X = AAA and Y is always Y = A. The entropy of these
two random variables is H(X) = H(Y ) = 0.


