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Sample Exam 1 Questions
___________________________________
ID
_________________
DO NOT START THE EXAM UNTIL BEING TOLD TO DO SO.
If you need more space for some problem, you can link to extra space
somewhere else on this exam – including right here.
1
Name
ID
Problem 1 (8 points)
For questions (1) to (4), choose the answer from this set of 10 choices
and write the Big Oh form in the answer space.
O(1)
O( N log log N )
O(log N )
O( N log N )
O(N )
O( N )
O( N 2 )
O( N 3 )
O (2 N )
(1) ________
N items.
The best case runtime for insertion sorting an array of
(2) ________
N items,
The (average case) runtime for quick sorting an array of
averaged over all possible permutations of the data.
(3) ________ The worst case runtime for building a BST for an input
array of N items.
(4)
________
Runtime of the code section below.
Ans = 1;
while ( N > 0 )
{
Ans = Ans*2;
N = N/2 ;
}
Problem 2 (12 points) Assume that the inputs to the following pseudo
code programs are arrays A and B of size n and m. Give the running
time of each statement using big-oh notation.
(5) for i = 1 to n
A[i] = i + 1
for j = 1 to m
B[j] = A[i] – 1
for k = 1 to n
sum = sum + B[j]
Problem 3 (10 pts) (a) Give the formal definition for a function f(n)
to be O(g(n)). (b) Then, formally show that 2n+1/n is O(n)
2
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Problem 4 (7 points)
For the binary tree shown to the right answer the following
questions:
A
B
a.
What is the height of tree A?
b.
What is the depth of node L?
c.
What is the Parent node of node I?
d.
List the siblings of node F.
E
F
D
H
G
L
K
e.
C
M
List the ancestors of node E.
N
f.
g.
J
I
What is the postorder traversal of the subtree D?
If the tree is modified to be as small as possible, what is
its new height?
Problem 5 (15 pts)
This problem begins with the following BST.
63
/
\
45
82
\
\
56
87
(a) Give an input sequence that would result in the above tree
using the simple insert routine without balancing.
3
O
Name
ID
(b) Show the tree resulting by inserting 65 and 48 into the above
tree.
(c) If the BST is now unbalanced: show how to do a rotation to
balance it.
(d) Show how to delete 63 from the BST and state what operations
you do.
Problem 6 (5 pts)
Answer the following short answer questions in the space provided.
A. What is the height of an AVL tree that contains 35 nodes?
4
Name
ID
B. If h is the height of a binary search tree and there are 100
nodes in the tree. What is the range of possible h?
_______ 
h
 _________
Problem 7 (15 points) (Heap will not be tested in the first exam)
Below is a list of data structures and three applications. Select two
data structures that you think would be the most useful for the
particular application. Of the two data structures that you selected,
pick the better of the two and explain why it is better for that
particular application. State all relevant assumptions.
Data Structures:
Simple Array
Single Linked list
Binary Tree
Binary Search Tree
AVL Tree
Heap
B-Tree
5
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ID
Large Movie Database: You need a
way to find, insert and delete
data within a large movie database
that will not fit entirely in main
memory. Because this doesn’t fit
into main memory, you need to
conserve the number of disk
accesses.
Dictionary: You need a way to search
a dictionary quickly to see if a word
is spelled correctly. The access
times need to be as quick as possible.
You can assume that the entire
dictionary can be loaded into memory
and doesn’t change.
Robot Requests: You have a robot
that receives job requests from the
Internet. These requests need to be
processed based on their priority.
The most urgent job needs to be
executed first and then deleted.
Choose a data structure to organize
these jobs, support job insertion,
the most urgent job extraction and
deletion.
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Problem 8
A scientist is studying the overweighting problem in children. He has a database
containing the information such as the age, diet, weight, height etc. for each
child in his study. He wants to organize this database such that he can extract
the names of children for a given weight very quickly. Using a BST to organize
the following data entries. Note that you only need to show the “key” for each
node in the tree.
Name weight(lb) height age gender
Alex 90 5’ 15 M
Mary 75 4’5’’ 14 F
Luci 80 4’3’’ 14 F
Dan
76 5’ 14 M
Nora 100 4’2’’ 13 F
Duncan 120 5’2’’ 14 M
Ian 94 4’4’’ 13 M
7
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