OR072: Assignment #1

1. Make two depth 2 versions of your family tree:

a. a bottom rooted tree describing all of your ancestors for two generations 
b. a top rooted tree describing all of the descendents of one of the leaves of the tree found in (a).  
c. Give the relationship to you of the set of nodes of each particular depth/height in each of your trees.  
d. Mark the path in both of these trees between you and the ancestor chosen as the root for (b).  Now paste the trees together along this common path, and draw this.  Does it still satisfy the key property of a tree?  Does it have a root?
e. Give an unusual trait, malady, or condition that seems to be prevalent in your family tree.  Can you trace it to one of your ancestors?

f. Draw three top-rooted and three bottom-rooted trees of different shapes and sizes.  Using these as examples give a simple formula for the number of edges in a tree as a function of the number of nodes.

g. A binary tree (top-rooted) is a tree where each nonleaf has exactly two children.  Draw a picture of four binary trees, having leaves with differing depths.  Again, using these as examples give a simple formula for the total number of nodes (leaves and non-leaves) of the tree as a function of the number of leaves. 

h. A full binary tree is a binary tree all of whose leaves are the same depth (= the depth of the tree).  Draw top-rooted full binary trees of depth 1, 2, and 3.  Again, give a simple formula for the number of leaves of a full binary tree as a function of the depth, and a formula for the total number of nodes as a function of depth.

