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       Name __________________

CS241 Exam 2
Spring  2007
	1.                   (max = 5)
	5.                   (max = 10)

	2.                   (max = 15)
	6.                   (max = 10)

	3.                   (max = 12)
	7.                   (max = 16)

	4.                   (max = 16)
	8.                   (max = 16)

	                    Total Score ________(max=100)   


1. (5 pts) If possible, find a counterexample to the following claim: 

                    if f1(n) = ((g1(n)) and f2(n) = ((g2(n)) 
                    then 
                               f1(n)-f2(n) = ((g1(n)-g2(n)) 

That is, identify specific functions f1, f2, g1, and g2  that make this claim false, or argue that no such functions exist.

2. (15 pts) Fill in the table with yes or no:
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	g(n)
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	f = ( (g)
	f =Ω (g)
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3. (12 pts total) Linked Lists: Consider the simple Node and LinkedList classes below. 
  
a)  (4 pts) Complete the code for the add method which adds a node to the front of the list.
public class Node {
    public int value = 0;    

    public Node next = null;

    public Node(int val, Node n) {

        value = val;

        next = n;

    }
}

public class LinkedList {

    Node front = null;
    public void add(Node n) {

        if (front == null) front = node; 

        else {

        }

    }

}


b) (8 pts) Add a method called swap to the above LinkedList class which reverses the order of the nodes at position k and k+1.  For simplicity, assume that k and k+1 are legitimate indices (i.e. the nodes exist in the list) and assume that k > 0.  Drawing a picture really helps!
      
         public void swap(int k) {





   }
4. (16 pts total) A node in a tertiary tree can have up to 3 children.  For example, below is a perfect tertiary tree with 3 levels (height 2).  Note, that the nodes are numbered starting with index 0 at the root.
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a. (4 pts) Given a perfect tertiary tree, how many nodes would be in the ith level?  Note, the root is level 0.




b. (6 pts) How many nodes are in an entire perfect tertiary tree of height h?  Check your result using the above tree!











c. (6 pts) Write down the general equations for computing the index of the nth node’s parent and the index of the node’s middle child:


  parent(n) =  


  middle_child(n) = 



5. (10 pts total) Loops and Complexity:

Code Segment 1: 

int sum = 0;
for (int i=1; i < n; i++) {

    sum += i;
} 


Code Segment 2:

int sum = 0;

for (int i=1; i < n; i++) {

    for (int j=0; j < i; j++) {

                   sum += 2;
          } 

a. (4 pts) What is the ((g(n)) complexity of each of the above code segments?

Segment 1:

Segment 2: 

b. (6 pts) What is final value of sum expressed as a simple (i.e. not a summation) function of n?

Segment 1:



Segment 2: 


6. (10 pts total) Recursion:  Given the function

                                     f(n,x) =  
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a) (5 pts) Compute the numeric value of f(3,2.0).






b) (5 pts) Write a recursive method called sum that computes and returns f(n,x).
public void calcSum() {

    System.out.println(“The sum is “+ sum(10, .5));

}

public double sum(int k, double x) {

}

7. (16 pts) Sorting:

a. (6 pts) Describe the MergeSort algorithm (include pictures to support your description). 

b. (3 pts) What is the time complexity of MergeSort?



c. (4 pts) What is the space complexity of MergeSort? Explain.







d. (3 pts) Why might MergeSort be preferred over QuickSort given that they have the same average complexity? 

8. (16 pts) BinaryTrees:  
a. (5 pts) Create a binary tree by inserting values in following order:  
         20, 42, 4, 2, 24, 9, 8, 30, 19, 14, 21
b. (2 pts) What is the height of the tree?

c. (2 pts) Suppose you decide to reorder the list before inserting them into the tree.  What order would result in the least balanced tree possible? 






d. (2 pts)  What order would result in the most balanced tree possible?  Draw the tree.









e. (5 pts) In general, given any list of numbers, describe how the numbers should be arranged so that when they are inserted into the tree, the resulting tree is as balanced as possible.
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