CS 225
Reading Assignment for Section 11.2: Decision Trees
Due Monday 4/1/13, 10 AM
· Read Section 11.2.
· Answer the following.

1. Guessing game.  I'm thinking of an animal.  It's in the set S = {cow, pig, chicken, whale, fish, turtle}.  You will ask me a sequence of yes/no questions to determine which animal I have in mind.  Your goal is to learn which animal I'm thinking of in the fewest number of questions.

a. What would be a good first question for you to ask me?

b. Why is, "Is it a fish" not a good question to start with?

c. Draw a decision tree for this problem based your question in 1(a).  Make a minimum-height tree for this problem.

d. What does equation 11.1 (p.387) tell me about the height of your decision tree?  
e. The set S described above has |S| = 6.  Write this number in binary notation:  _____  How many bits are in the number you just wrote?  k = _____

f. Assign a unique k-bit binary ID number to each of the six animals in S.  Notice that in general you need k "bits of information" to decide which animal I'm thinking of.  What is the information-theoretic lower bound on solving the guessing game for a set S of size n?
2. Sorting game.

a. A list of n distinct values can be arranged in ________ different ways.  1 of these ways is "sorted" into ascending order.

b. Draw a minimum-height decision tree for sorting a list of length 3.  Since a list of 3 distinct values can be arranged in ________ different ways, your minimum-height tree must have height h = _________ .

