BHCSI Algorithms

Random Trees

Assigned: 7/12/04 (Monday)

Due: 7/14/04 (Wednesday)

The Problem


As you have learned by now, inserting the same set of numbers into a binary tree in a different order can give resulting trees that differ greatly.  These trees may be deeper, wider, have more branches, have more leaf nodes, or other traits.


You may also know that there are different ways of generating random numbers with different distributions.  Your job will be to explore how the different generation methods affect the resulting binary tree.


You will be exploring several aspects of the tree.  For each distribution, you will find the depth of the resulting tree, the total number of nodes, the number of leaf nodes, and the branching rate.  Branching rate is a measure of the average number of children any given non-leaf node has.  Since the minimum number of children for a non-leaf node is one and the maximum is two, the branching rate will be somewhere between one and two.  The branching rate will be calculated by adding up the total number of children for all non-leaf nodes and dividing by the number of non-leaf nodes.

Input and Output


You will ask the user to input two pieces of information:

1) The distribution from which to choose values.

2) The number of values (of the distribution in #1) to generate.

Here are the choices for the distributions:

a) random (each value has an equal probability of being chosen)

b) Gaussian

c) Exponential

You will be given methods that take in a Random object and return a single double in between 0 and 100 for each of these distributions.

You will output each of the statistics mentioned above for the random tree you just generated based upon their two inputs.

