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CS 201 Test 2 Ð Spring 2008 - KEY  
 
 

Name _______________________  
 
Email ID: ___________________     

 
Write Pledge Here:  (You must pledge the test before we will grade it.) 
 
 
 
KEY KEY KEY KEY KEY KEY KEY KEY KEY KEY KEY KEY KEY KEY KEY KEY  
 
 
 
 
This test is closed note and closed book.  It is a 50-minute test. You are not to speak with anyone 
except the instructor or a teaching assistant for any reason except an emergency during the test. 
Important: Students may take this test at different times. It is a violation of the Honor Code to talk 
about the test in any way with a student who has not yet taken. 
 
The number of points for each question is not necessarily related to the difficulty of the question.  
State any additional assumptions you make.  Good luck! 
 

PROBLEM  MAX  SCORE 

1 10  
 
 

2 10  
 
 

3 20  
 
 

4 20  
 
 

5 20  
 
 

6 20  
 
 

TOTAL 100  
 
 

 

Lab Section (CIRCLE ONE):  
   
The Monday Lab w/ Claire and George 
   
The Tuesday Lab w/ Pete and John 
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Question 1   [10 Points] 
 
Consider the form of the method Collections.sort() that takes two parameters.  Inside the 
method, the parameters are both treated as an abstraction of something. For both parameters, 
explain how each demonstrates abstraction, saying clearly what the parameter is an abstraction of 
when used inside sort(), and also what kind of abstraction that parameter demonstrates. 
 
 
Collections.sort(List c, Comparator cmp) 
1 pt. per each name. 
 
List c is Data abstraction because any collection can be passed to this function and will be 
handled accordingly.  (2 pts. Data abstract, 2 pts for the explanation) 
 
Comparator cmp is Procedural abstraction because the functionality of comparing two 
objects is encapsulated within a specific object. (2 pts. Procedural abstract, 2 pts for the 
explanation) 
 
 
 
 
 
 
Question 2  [10 Points] 
 
Given the array: [ - 3, 43, 90, - 56, 200, 3, 43]  
 
Perform a mergesort on this array.  Below, show each step in the process.   Underline the base case. 
 
 
[-3, 43, 90, -56]  [200, 3, 43] 
 
[-3, 43]   [90, -56]   [200, 3]   [43] 
 
[-3]  [43]  [90]  [-56] [200] [3]  (-2 if you donÕt break down to single arrays as the base case) 
 
[-3, 43]  [-56, 90]  [3, 200] 
 
[-56, -3, 43, 90]  [3, 43, 200] 
 
[-56, -3, 3, 43, 43, 90, 200] 
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Question 3   [20 Points] 
 
Read the following program description and draw a set of CRC cards for the classes that you would 
create for this system.  Only the front of the card is required. 
You are writing a guest reservation management system for Disney.  For those of you that don’t know, there 
are numerous resorts “on property” at Disney that you can stay at in various price ranges. Resorts have 
different attributes that are important, such as location, # of rooms, and price range.  Besides the information 
about each resort, you also need to store info about guests, such as all their basic information,  what room 
they are in, and how long they are staying there.  Guests can buy tickets for any of the theme parks at their 
resort and have them put on their resort bill.  Tickets can be for a particular theme park (Magic Kingdom, 
EPCOT, MGM, or Animal Kingdom) or a “Hopper Pass” that allows travel between all the parks. 
 
Classes could include: 
Guest 
 checkIn() 
 reserveRoom() 
  
Ticket 
 Used() 
 gainEntrance() 
 whichPark() 
 
Resort 
 reserveRoom() 
 checkin() 
 checkout() 
 
Room 
 Clean() 
 Occupied() 
 
Theme Park 
 Enter() 
  
General Rubric: 
 
20 points: 
Good classes, good collaborators, good responsibilities.  Cards drawn correctly.  Cards neatly 
drawn.  At least four of the five cards above. 
 
15 point range: 
Missing one class or collaborators or responsibilites.  Cards drawn mostly correct.  Cards 
neatly drawn. 
 
10 point range: 
Missing several cards or cards not drawn correctly 
 
5 point range: 
somehow identified some classes, but not in CRC 
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Question 4   [20 Points] 
 
Write the Java code using iterator(s) to accomplish the following task.  Your code must make 
effective and efficient use of things in the Java Collections Framework. 
You are given a large Collection of Doubles named dataSet, and also a Collection of Doubles 
named filterSet.  Both of these have values stored in them.  Your code should: 

1. Find the largest value in filterSet. 
2. Remove all the values in dataSet that are strictly larger than the value found in Step 1, 

and also… 
3. Put the values you removed into a new List that you create called bigData. 

 
Example:  if initially 

filterSet contains {2.3, 4.1, 3.2}, and dataSet contains {7.3, 4.5, 2.1, 9.2, 1.0} 
then afterwards: 

bigData will contain {7.3, 4.5, 9.2}, and dataSet will contain {2.1, 1.0} 
We don’t care what order the values are in the objects – any order is fine. 
 

Double maxValue = Collections.max(filterSet); 
   
  Iterator<Double> itr = filterSet.iterator(); 
  Double compareValue; 
   
  while(itr.hasNext()) { 
   compareValue = itr.next(); 
   if(compareValue > maxValue) { 
    bigData.add(compareValue); 
    itr.remove(); 
   } 
  }
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Question 5   [20 Points] 
 
We'll define a "root-to-leaf path" to be a sequence of nodes in a tree starting with the root node and 
proceeding downward to a leaf (a node with no children). We'll say that an empty tree contains no 
root-to-leaf paths. So for example, the following tree has exactly four root-to-leaf paths: 
 
              5 
             / \ 
            4   8 
           /   / \ 
          11  13  4 
         /  \      \ 
        7    2      1 
 
Root-to-leaf paths: 
   path 1: 5 4 11 7 
   path 2: 5 4 11 2 
   path 3: 5 8 13 
   path 4: 5 8 4 1 
 
For this problem, we will be concerned with the sum of the values of such a path -- for example, the 
sum of the values on the 5-4-11-7 path is 5 + 4 + 11 + 7 = 27. 
 
Given a binary tree and a sum, complete the method hasPathSum() with a recursive algorithm such 
that it returns true if the tree has a root-to-leaf path such that adding up all the values along the path 
equals the given sum. Return false if no such path can be found.   NOTE:  No other functions are 
needed!  Just hasPathSum!  Only define and use this ONE FUNCTION! 
 
boolean hasPathSum(Node node, Double sum) {  
   

if (node == null) { 
   return false; 
 } 
 Double subSum = sum - node.value; 
 if (node.left == null && node.right == null && subSum==0) { 
  return true; 
 } 
 else { 
  return(hasPathSum(node.left, subSum) || 
          hasPathSum(node.right, subSum)); 
 }  
}

public class Node { 
 
 public Double value; 
 public Node left; 
 public Node right; 
 
} 
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Question 6  [20 Points]  
Describe a problem or situation we have studied where a recursive algorithm is more efficient than 
a non-recursive algorithm.  Explain the algorthim, identifying it’s critical section, asymptotic 
complexity, and why the algorithm is of that complexity. 
 
Also, provide a similar description for a problem or situation where a recursive algorithm is much 
less efficient that a non-recursive algorithm, identifying the same things as above. 
 
One example: 
 
More efficient: 
(a) Sorting (i.e. merge/quick/heap sort compared to bubble/insertion sort 
Crit section: comparison, O(n log n), continues to split problem in half (thus the log n) and 
then puts it back together (thus the n) 
 
Less efficient: Fibonacci 
Crit section: addition, O(2^n), have to continually solve the same subproblems 
 
 
General rubric:  
 
10 points for more efficient and 10 points for less efficient. 
 
10 points: Good and correct answer, explaining the algorithm fully, the correct critical 
section, the correct complexity, and why that complexity is the way it is. 
 
6 points: Either incorrect answer, but well explained, or correct answer missing some parts 
 
3 points: Poor answer overall 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


