IC312

Homework: Week 6 – Binary Trees
Due: Monday, 1 October
1.
Reading

a. Binary Trees: sections 7.3.1 thru 7.3.6 (skip Binary Search Trees and Euler Tour Traversals).
b. Priority Queues and Heaps: Sections 8.1 thru 8.3
2.
Knowing the preorder and inorder traversals of a binary tree will enable you to uniquely define the tree.  The same is true for postorder and inorder traversals.  Draw the unique binary tree as described in exercise R-7.14 on page 310 of your text.
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3.
Consider a traversal of a binary tree.  Suppose that visiting a node means to simply display the data in the node.  What are the results of each of the following traversals of the tree below?

a. Preorder

A B D H I E C F N G N O
b. Postorder

H I D E B M F N O G C A
c. Inorder
H D I B E A M F C N G O
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4.
Exercise R-7.15 parts a, b and c only from your text.


a. The minimum number of external nodes (ne) for a proper tree of height h is ne = h+1.  
Imagine a tree of height h with the minimum number of total nodes.  The tree has h+1 nodes; h internal nodes and 1 external node.  The tree would look like this, 
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In a proper binary tree, every node must have either two or zero children.  To make the tree shown above a proper binary tree, we must add a second child to every internal node.  
[image: image4.emf]
Notice that every one of the nodes we added was an external node.  Therefore, we end up h+1 external nodes (the h we added to make it proper plus the one from the original non-proper tree). 
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b. The maximum number of external nodes (ne) for a proper tree of height h is ne = 2h.   The maximum number of nodes occurs when the tree is full.  Since all external nodes are at depth = h, there are 2h external nodes.
c. Given that T is a proper binary tree of height h with n nodes, show that

log(n+1)-1 <= h <= (n-1)/2

From proposition 10, pg 285 we have

2h+1 <= n <= 2h+1–1

Starting with the left side, we have

2h+1 <= n

solving for h yields

h <= (n-1)/2 <-------------(1)

Now taking the right side, we have


n <= 2h+1–1


solving for h yields


log(n+1)-1 <= h <----------(2)

combining the results (1) and (2) we get


log(n+1)-1 <= h <= (n-1)/2





































