Homework 3
 
Due: April 15th , 2009
 
1. Write the pseudo-code for the selection sort. Now figure out the Big O for the sort. Indicate when it would have the worst case and best case scenarios, and the Big-O for them. Can you optimize it? If so, how would you do it? What would be the Big-O in that case?

2. Write the code for the optimized bubble sort, so that it starts from the end, and bubbles down the largest value to the front. (descending order, with the largest number in the first slot first)

3. Write the C++ code for an insertion sort using a linked list, instead of an array.

4. Given the following partial code
struct node {

   int SSN;

   struct node *next;

};

Write the following function reverseQueue to reverse the linked list, without using ANY other data structure:  

// This function takes a non-empty linked list and reverses the order of the items

//  For example, if you started with a linked list that looked like this:




// You would end up with:




5. Given the following partial code
struct node {

   int SSN;

   struct node *next;

   struct node *prev;

};

Write the following function reverseDeque to reverse the doubly linked list, without using ANY other data structure:  

// This function takes a non-empty doubly linked list and reverses the order of the items

//  For example, if you started with a doubly linked list that looked like this:




// You would end up with:




6. Show the resultant tree when you insert into an initially empty binary tree (not a binary search tree), items with the following keys (in this order):
30, 40, 24, 58, 26, 11, 13, 45, 8

7. Imagine the following tree:





a) What is the height of the tree?

b) What is the height of node X?

c) What is the depth of node K?

d) Who are the siblings of node X?

e) Who is the parent of node T?

f) Who are the children of node V?

8. What is the maximum and minimum height of a tree with 28 nodes?

9. A binary tree has eight nodes. The inorder and post-order traversal of the tree is given below. Draw the tree

Postorder:
FECHGDBA

Inorder:
FCEABHDG
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