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CS 140a - Fall 1998
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December 12, 1998

Be sure to read each problem carefully and follow the directions.  Points may be taken off if you do not follow the directions.  Please feel free to ask if you have any questions.

You are allowed to write pseudo-code, but be sure that your code is clear and that you state any assumptions you make.

Be sure to pay attention to the points per problem and work wisely, not spending too much time on any one problem.
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1. (15 pts) True/False.  Please write "True" or "False", do not just write 'T' or 'F'.

a. Shellsort is stable.

b. Selection sort is stable.

c. Merge Sort is faster on average than Selection Sort.

d. Insertion Sort is faster than Merge Sort for an already sorted set of numbers.

e. Shell Sort typically runs faster than Insertion Sort.

f. A Binary Search Tree will always perform faster than a linked List for a successful search.

g. An array implementation of a Binary Search Tree will always perform faster than an array implemented List for a unsuccessful search.

h. A doubly linked List will outperform (in terms of time) a singly linked List for Searches and Removes.

i. Using Selection Sort, sorting a presorted set of numbers will take less time than sorting a random set of numbers.

j. For any Binary Search Tree of more than 3 nodes, there is no way to determine the order the values were inserted.

k. No tree of more than 3 nodes, can have the same inorder and preorder listings.

l. A complete tree is a full tree.

m. When using a Hash Table, a larger table size will always increase performance.

n. Heaps can only implemented by an array.

o. Building a Max Heap through a series of Enqueues and building a Heap using the Linear time algorithm will give the same result.

2. (9 pts) Define the following terms:

a. 2-3 Tree

b. Height

c. Load Factor

3. (20 pts) Give the Big-Oh notation for each of the following functions (be as specific as possible):

a. Insert - Hash Table using linear probing

b. Search - Binary Search Tree

c. Dequeue - array implementation of a Queue

d. Insert - Binary Search Tree

e. Enqueue - Heap

f. Print - Red-Black Tree

g. Pop - array implementation of a Stack

h. Increase Priority - Min Heap

i. Search - Red-Black Tree

j. Remove - 2-3 Tree

k. Push - linked implementation of a Stack

l. Insert - Binary Tree

m. Search - Hash Table using quadratic probing

n. Remove - array implementation of a List

o. Search - linked implementation of a List with a sentinel

p. Given a node with value X, find the successor value (the smallest value greater than X) in a binary tree.

q. Insertion Sort

r. Quick Sort

s. Bubble Sort

t. Heap Sort
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(14 pts) Given the following BST:

a. Give the preorder traversal of the nodes.

b. Give the postorder traversal of the nodes.

c. Give the height of node 56.

d. Give the depth of node 22.

e. Show the tree after performing a left-rotation around node 7.

f. Show the tree after removing node 56.  Start from the given tree.

5. (8 pts) Explain the difference between Primary Clustering and Secondary Clustering.  Be sure to explain what each clustering is, when it occurs, and why it occurs.

6. (24 pts) Specify what Abstract Data Type (out of the ones covered this quarter) would be best in solving each of the following problems.  Give a very brief explanation of why that would be a good ADT to use.

a. Determine if a string is a palindrome.

b. A word processor's implementation of the Undo button (multiple undos allowed).

c. Keep track of everyone in an extended family and their relationship to each.

d. An operator answering phone calls.

e. Dealing N cards to M people.

f. A bank allows customers to call and use their account number to find out their balance.

7. (8 pts) Given an array implemented Min Heap called H containing N nodes, show code to change the heap from a Min Heap to a Max Heap.  What is the running time of an efficient implementation of this algorithm?

8. (10 pts) Write an efficient algorithm that outputs the number of nodes at each level.  The root should be considered to be at level 0.  You may assume that there will never be more than 50 levels.  For example, the tree of problem 4 would produce the following output:

0
1

1
2

2
4

3
5

4
2

5
1

9. (10 pts) Given a Binary Search Tree.  Show code to output in descending order the values of all nodes that are at some given height H.

10. (8 pts) A person is traveling by car from their home city in the U.S. to some destination city in the U.S.  To get there they will travel through many other cities.  They will specify each city they visit as they pass through.  The restriction is that once the person gets to their destination, they must return to their home city by traveling through the same cities they visited in reverse order.  Use an appropriate ADT and show the pseudocode that would solve this problem.

Given the following numbers:  12, 8, 4, 2, 16, 1, 7, 3

11. (8 pts) Use Quick Sort to sort the above numbers.  Show each pass.  Use the median of three partitioning.

12. (8 pts) Use Insertion Sort to sort the above numbers.  Show each pass.

13. (8 pts) Use Heap Sort to sort the above numbers.  Show each pass of the array.
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