Section Worksheet:  Heaps & AVL Trees
1.  For each of the following, draw the binary heap represented by the array, and state whether it is a valid heap or not; if not, what property does it violate and how?

a.

	Index
	0
	1
	2
	3
	4
	5
	6
	7

	Value
	7
	7
	12
	8
	13
	15
	9
	14


b.

	Index
	0
	1
	2
	3
	4
	5
	6

	Value
	6
	5
	8
	6
	9
	7
	12


c.
	Index
	0
	1
	2
	3
	4
	5
	6
	7

	Value
	7
	3
	4
	12
	5
	6
	37
	41


d.

	Index
	0
	1
	2
	3
	4
	5
	6

	Value
	6
	2
	8
	7
	14
	6
	9


e.  Given an array representing a heap, how can you tell if the structure property is violated?

2.

a.  Start with an empty binary heap and insert elements 7, 3, 2, 5, 8 & 1.  Draw the result.
b.  Continuing with your tree from part a, call delete min.  Draw the result.
c.  Continuing with the tree, insert 4 & 1.  Draw the result.
3.

a. Start with an empty binary heap and insert the numbers 1 through 10 (inclusive).  Draw the result.
b. Continuing with your tree from a, call deleteMin twice.  Draw the result.

4.

a.  Draw an AVL tree of height 4 with the minimum number of nodes possible.

b.  In a typical BST, inserting keys in order results in the worst-case height.  Show the result when an initially empty AVL tree has keys 1 through 7 inserted in order.

5.

a.  Insert the following keys, in order, into an initially empty AVL tree: 12, 8, 9, 20, 10, 15, 3, 11, 5.

b.  Find a key we could insert into your resulting tree that would result in a case 1 balance violation (left-left).

c.  Given a binary search tree, describe how you could convert it into an AVL tree with worst-case time O(nlogn) and best case O(n).

6.

a.  Say you work for a software company, and your boss wants you to implement priority-queue-like functionality for a project you are working on, and he suggests you just use the AVL tree you already have implemented, since you can findMin/insert/deleteMin all run in O(logn) time guaranteed anyway.  Give a couple of reasons why you may want to go with a binary heap instead.
b.  Regarding the situation in part (a), under what additional circumstances may the AVL be preferable?

