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CS 6901   Capstone Exam  Date Structures & Algorithms  Fall 2011   
Choose any 2 problems.  Exam length: 90 minutes 
 
 
1) Let  a[0], ... , a[n-1]  be an array of ints with a[0] < a[1] < ... < a[n-1].  
Write a )(lognO  runtime iterative search algorithm that looks for an integer x and 
returns the index of its first occurrence in the array.  Return -1 if it is not found. 
 
 



Theory Exam 

 
 

1. Give regular expressions describing each of the following languages over Σ = {0, 1}: 

a. {w : |w| ≥ 3 and the third symbol is 0} 

b. {w: every odd position of w is 1} 

c. {w : w has an odd number of 1’s and ends with 0} 

d. {w : w contains at most three 0’s} 

e. {w : w starts and ends with the same symbol} 

 

 

2. Convert the following context-free grammar into an equivalent pushdown automaton: 

S � aSb | bY | Ya  

Y � bY | aY | ε 
 

 

3. Let SUBSET-SUM = {S, t : for some {y1, y2, …, yl} ⊆ S = {x1, x2, …,, xk},   = t}. Show that   

3SAT ≤p SUBSET-SUM. 

 


