COP 3503 Fall 2002

Computer Science II

Exam #1

September 17, 2002

Name : __________________

You need to use the attached code in order to answer questions one through four.

1) (5 pts) Explain the purpose of each component of the statement

numcards[(helper.playcard.getrank()-1)/13]++;      

in the score() method of the cardhand class.

2) (10 pts) Write a method bjscore() to add to the card class that returns the score of a card object in a game of blackjack. In blackjack, all numeric cards (two through ten) are worth their numeric value, jacks, queens and kings are worth 10 points, and aces are worth one or eleven. To simplify this method, we will assume that all aces are worth one point.

public int bjscore() {

}

3) (18 pts) Write a method bjscore() to add to the cardhand class. The score of a blackjack hand is simply the sum of the scores of the cards in the hand. The one change is that aces actually can be worth one or eleven points. Your method should assign each ace the appropriate value necessary to maximize the score of the hand without having the score exceed 21. (Thus, if a hand has a seven, a five and an ace, the score should be a 13 because if the ace counted as 11 points, then the score would be 23, which is above 21.)

public int bjscore() {

}

4) (8 pts) Write a method printfacecards() to add to the cardhand class. As the name of the method indicates, the method should print out each face card in the cardhand object, one card per line. 

public void printfacecards() {

}

5) (10 pts) Imagine running the O(n) Stock Price Span algorithm on the following list of stock prices:

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

	price
	10
	9
	12
	11
	10.1
	11.1
	15
	12.1
	14.1
	13.2
	12.2
	11.2
	14.2
	13.1
	12.3
	14.3


a) What is the largest number of values on the stack at any time during the execution of the algorithm on the data above?

__________

b) Which day (0 through 15) has the largest span? What is that maximal span?

day = ______  ,  span = ______

c) Running this algorithm on a different input array resulted in no pops being executed. What information can be determined about this input array?

________________________________________________________________________

6) (20 pts) Consider the following code:

public class mystery {

  public static void main(String [] args) {

    System.out.println("Answer = "+func(5));

  }

  public static int func(int n) {

    int x = 0;

    int y = 1;

    for (int i=1; i<=2*n; i++) {

      x += i*y;

      y = -y;

    }

    return x;

  }

}

a) What is the output of the program above? ___________________________________

b) The return value the function func can be expressed as a summation in terms of n. Write down this summation. (Hint: You will need to use an exponent with a base of -1 somewhere in the expression.)

c) The value of this summation is -n. Use induction on n to prove this.

7) (8 pts) Prove, using the formal definition of O, that 3n2 - 6n + 2 = O(n2).

8) (20 pts) A partial implementation of a double ended queue class is included below. Assume that this class supports a deq with a maximum size of 10 only. Write the code for the removeFirst() and removeLast() methods that return integers. Also assume that neither remove method is ever called on an empty deq.

public class deq {

  private int[] items;

  private int high;

  public deq() {

    items = new int[10];

    high = -1;

  }

  public void insertFirst(int n) {

    high++;

    for (int i=high; i>0; i--)

      items[i] = items[i-1];

    items[0] = n;

  }

  public void insertLast(int n) {

    high++;

    items[high] = n;

  }

  public int removeFirst() {

  }

  public int removeLast() {

  }

}

9) (1 pt) What is Richard Milhous Nixon's middle initial? _______________________
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