COP 3503 Summer 2005

Exam #1

6/8/05

TA: ____________________

Name: __________________

1) (16 pts) Give the most accurate Big-Oh bound you can give for each of the following code segments in terms of n. You will be given no credit if your bound is false. You will be given partial credit if your bound is correct, but not a tight upperbound.

a) int sum=0;

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

     for (int j=0; j<n; j+=4) {

       sum++;

       while (sum > 0)

         sum--;

     }

   }

________________

b) int sum=n;

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

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

       sum++;

       while (sum > 0)

         sum--;

     }

   }

________________

c) int cnt = n, sum=0;

   while (cnt > 1) {

     for (int i=0; i<cnt; i++)

       sum++;

     cnt = cnt/2;

   }

________________

d) int sum=0;

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

     int cnt = i;

     while (cnt > 0) {

       sum++;

       cnt = cnt/2;

     }

   }

________________

2) (8 pts) Prove the following statement using either the formal definition or limit definition of (:




4n3 - 10n2 = ((n3)

3) (14 pts) Given an array of positive integers X, define the function Ave(X, k) to be the average of the values X[0], X[1], X[2], ..., X[k]. Define the function MaxAve(X) to be the maximum of the values Ave(X, 0), Ave(X, 1), ..., Ave(X, X.length-1). Write a method that returns this maximum value. You will only get full credit if your method runs in O(n) time, where n is the size of the array. (Partial credit will be given for an O(n2) algorithm. Hint: consider how we streamlined our solution to the MCSS problem.)

public static double MaxAve(int[] X) {

}

4) (15 pts) Write a method that takes in two Stack objects, s1 and s2,  and returns a Stack object with the contents of s2 "above" s1 and in the same relative order. Your method should also empty out both s1 and s2 when it's finished. So, for example, if s1 contain 3, 4 and 5, with 5 being the top of the stack and s2 contain 1 and 2, with 2 being the top of the stack, then the resulting stack should hold 3, 4, 5, 1, and 2, with 2 being the top of the resulting stack and s1 and s2 should be empty. (Note: You may use auxiliary stack objects in your method.)

public static Stack AddStack(Stack s1, Stack s2) {

}

5) (8 pts) What is the return value of question5(8)? (Hint: This will be too tedious if you trace it recursively. Determine the iterative equivalent like we did for the Fibonacci example and use that instead.)

public static int question5(int n) {

  if (n==1)

    return 1;

  else if (n==2)

    return 3;

  else

    return question5(n-1)+2*question5(n-2);

}

______________

6) (7 pts) What is the output of the question6(4)?

public static void question6(int n) {

  if (n > 0) {

    question6(n-1);

    System.out.print(n);

    question6(n-1);

  }

}

___________________________________________________________

7) (10 pts) Write a recursive method sumDigits that returns the sum of the digits of its input parameter. You may assume this input parameter is positive. (For example, sumDigits(173) should return 11 and sumDigits(99234) should return 27.)

public static int sumDigits(int n) {

}

8) (10 pts) Using the dynamic programming change algorithm shown in class, determine the number of ways to make change for 15 cents using 1 cent, 2 cent, 5 cent and 7 cent coins. In order to earn full credit, you must fill in the rest of the table below. Your final answer must be in the bottom right square of this grid.

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	2
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


9) (10 pts) True/False. Circle the best answer. (Correct answers receive 2 pts, Blank answers 1 pt, incorrect answers 0 pts.)

a) Induction can be used to prove 
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    for all positive integers n.

b) It is currently feasible to use backtracking to search
True

False

    the entire game of chess.

c) Let Hn = 
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. Then Hn = ((log n).


True

False

d) 22n = O(2n)






True

False

e) log (10000n3) = O(log n)




True

False

10) (2 pts) What middle initial is a popular nickname for current president George Walker Bush?

________

Stack class summary

Constructor:

public Stack(); // Creates an empty stack.

Method Summary:

public boolean empty(); // Tests if this stack is empty.

public Object peek(); // Looks at the top of this stack 

                      // without removing it from the 

                      // stack.

public Object pop(); // Removes the object at the top of 

                     // this stack and returns that object 

                     // as the value of this function.

public Object push(); // Pushes an item onto the top of 

                      // this stack.

public int search(Object o); // Returns the 1-based 

                             // position where an object is 

                             // on this stack;
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