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CS 140a - Fall 1998

Midterm

November 6, 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 be problem and work wisely, not spending too much time on any one problem.
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1. (10 pts) True/False.  Please write "True" or "False", do not just write 'T' or 'F'.

a. A leaf has no descendants.

b. Leaves are at height 0.

c. No tree can have the same node listings in using preorder and postorder traversals.

d. Linked lists are always more advantageous than lists of arrays.

e. In a Red-Black tree, if a node is black, there are no restrictions on the color of the parent.

2. (12 pts) Define the following terms:

a. Queue

b. Tree

c. Depth

d. Red-Black Tree

3. (16 pts) Give the Big-Oh notation for each of the following functions (be as specific as possible):

a. Search List.

b. Enqueue on a linked implementation of a Queue.

c. Pop on an array implementation of a Stack.

d. Insert on a RB Tree.

e. Insert on a 2-3 Tree.

f. Remove on an array implementation of a BST.

g. Print on a RB Tree.

h. Search on a BST.

4. (4 pts) Give a good reason to use a sentinel for a linked list.  Give a good reason to use a doubly linked list.

5. (8 pts) Show code to perform the function Enqueue using a linked implementation of a Queue.  
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 (14 pts) Given the following BST:

a. Give the postorder traversal of the nodes.

b. Give the height of node 40.

c. Give the depth of node 28.

d. Show the tree after performing a right-rotation around node 40. 

e. Show the tree after removing node 20.  Start from the given tree.

7. (8 pts) Write an efficient recursive function to search for all occurrences of an item in a binary tree. The function should return the number of occurrences.  Give the Big-Oh notation of this function.

8. (8 pts) Show the resulting 2-3 Tree if the following nodes were inserted in the given order: 15, 3, 8, 12, 4, 1, 6, and 9.  Showing each step will help in giving partial credit.
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