americanMATH 191H INFORMATION THEORY FINAL EXAM. 2

Problem 1. A random variable X has three values, {0, 1, 2}. It is known that the probabil-
ities P(X = 2) = 1/2 and P(X = 1) = p. Determine the values of p that maximize H(X).
(Hint: consider grouping).
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americanMATH 191H INFORMATION THEORY FINAL EXAM. 3

Problem 2. Construct a Huffman code for the symbols {0, 1,2, 3,4, 5,6, 7,8, 9} with prob-
abilities
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Problem 3. A diamond is hidden in one of five identical boxes, numbered 1 through 5.
You are allowed to select any number of these 5 boxes and then receive an answer as to
whether the diamond is in one of the boxes you selected. (For example, if you selected
boxes #1, #3 and #4, then you would receive a “Yes” answer if the diamond is in any of
these three boxes and a “No” answer if the diamond is in box #2 or #5; of course in neither
case would you be told the exact location of the diamond).

Prove using information theory that you cannot always determine the exact location of
the diamond by asking two questions, and devise a way by which you can determine the
location by asking three questions.

What is your lower bound in the case of N boxes?




