


CS 6901    Capstone Exam    Data Structures and Algorithms    Fall 2014   
Choose any 2 of the 3 problems. 
 
 
1) a) Give a precise definition of  )(gOf �•    (“big-oh”). 
 
b) Use the definition to prove that )(nOf �• ,  where 
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2) Implement a FIFO queue of integers using a circular array a[0] .. a[n-1], where n is a constant. 
Declare the data structure and give code for the following operations: 
a) initialize_to_empty 
b) insert_at_rear 
c) remove_from_front 
d) is_full  (return true if the queue is full; false otherwise) 
 
 
3) Write the function  
    int CountKey(treeptr *p, int keyval); 
that is given a (possibly empty) binary tree and returns the number of times a particular integer 
key (keyval) occurs as a leaf node. Declare all data structures. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Theory Exam 
 
Answer ANY TWO of the following three questions: 
 
 

1. Provide a context-free grammar that generates the following language over �6 = {0,1}: 
 

{w = 0*1*: |w| is odd} 
 
 

 
2. A clique in an undirected graph is a subgraph wherein every two nodes are connected by an 

edge. Consider the language: 
 

3CLIQUE = {  ProY TWQ UE}


