2008 BHCSI Intermediate Java 

Test #3 (100 points) Solutions
7/25/08
 (Note: Assume that java.util.* is imported for all programs.)

1) (10 pts) What is the output of the following program?

public class Q1 {

  public static void main(String[] args) {

    int x = 6;

    for (int i=3; i<=7; i++) {

      x = 2*x - i;

      System.out.print(x+" ");

    }

  }

}

9 14 23 40 73 (2 pts each)
2) (15 pts) Write a program below that reads in a set of integers from the file "grades.txt" and prints out the range of those integers. In particular, continue reading integers from the file until zero is read in. When calculating the range, don't include zero. (For example, if the contents of the file were 45 97 36 25 and 0, then the range would be 97 – 25 = 72.)

public class Range {

  public static void main(String[] args) {

    Scanner fin = new Scanner(new File("grades.txt"));

    int grade = fin.nextInt();

    int max = grade;
    int min = grade;
    while (grade != 0) {

      if (max < grade) max = grade;

      if (min > grade) min = grade;
      grade = fin.nextInt();

    }

    System.out.println("Range = "+(max-min));
  }

}(Grading: 2 pts scanner, 2 pts init vars, 3 pts loop,

           2 pts update max, 2 pts update min 
           2 pt read grade in loop, 1 pt calc range,

           1 pt print range) 
3) (25 pts) Consider creating a Money class, which keeps track of an amount of money. In particular, the class will have two integer instance variables: dollars and cents. Fill in the following methods described below. In your implementation, make sure that you always keep the value of the cents instance variable in between 0 and 99, inclusive.

public class Money implements Comparable<Money> {

  private int dollars;

  private int cents;

  // Creates a default Money object worth no value.

  public Money() {

    dollars = 0; (2 pts)
    cents = 0; (2 pts)
  }

  // Creates a Money object equivalent to n cents.

  public Money(int n) {

    dollars = n/100; (3 pts)
    cents = n%100;   (3 pts)
  }

  // Returns the total number of cents the current

  // object is worth.

  private int numCents() {

    return 100*dollars + cents; (5 pts)
  }

  // Returns a new money object worth the sum of the

  // current object and other.

  public Money addMoney(Money other) {

    return new Money(this.numCents()+other.numCents());

  }

    constructor: 2 pts, adding cents 3 pts

  // Returns -1 if the current object is worth less than

  // m. Returns 0 if the current object is equal in value

  // to m. Returns 1 if the current object is worth more

  // than m.

  public int compareTo(Money m) {

    return this.numCents() – m.numCents();
  }

  Grading: 2 pts this.numCents(), 2 pts m.numCents(), 

           1 pt sub and return
}
4) (10 pts) Write a method that returns n!. Remember, that n! = 1x2x3x…xn. The method prototype is given for you below.

public static int factorial(int n) {

  int answer = 1;
(3 pts)
  for (int i=1; i<=n; i++) (5 pts)
    answer = answer*i;
(5 pts)
  return answer;

(2 pts)
}
5) (15 pts) Write a static method that prints an upside down triangle of n rows. Here is what your method should print out for n = 4:
*******

 *****

  ***

   *

public static void printTriDown(int n) {

  int i,j; (1 pt var dec)

  int stars = 2*n-1; (2 pts)

  for (i=0; i<n; i++) { (3 pts)

    for (j=0; j<i; j++) (3 pts for spaces)

      System.out.print(" ");

    for (j=0; j<stars; j++) (3 pts stars)

      System.out.print("*");

    System.out.println(); (2 pts go next line)

    stars = stars – 2;    (1 pt)

  }
}

6) (20 pts) The Sieve of Eratosthenes is a method to determine the prime numbers in between 2 and some positive given integer n. Here is a brief description of how it works:

1) Write down the numbers 2 through n.

2) Go through each number, starting at 2. If it isn't crossed out, then circle it, and follow that up by crossing off all subsequent multiples of that value. If it is crossed off, move onto the next number.

3) Repeat step 2 until you've gone through each number in the list.

For example, if n were 10, we write down 2 3 4 5 6 7 8 9 10. Then we would circle 2 and cancel out 4, 6, 8 and 10 leaving 2 3 4 5 6 7 8 9 10. (Note: The circled numbers are in bold and the crossed off numbers are in italics. All other numbers not yet considered are in regular text.) After we consider 3, we get 2 3 4 5 6 7 8 9 10. Next we skip over four since it's already canceled. We circle 5 and cross of 10 (again). We skip over 6 and finally circle 7. Then we skip through 8, 9 and 10 and finish to reveal that 2, 3, 5 and 7 are the primes in between 2 and 10. Complete the Java code below to implement this scheme. The list will be stored in a boolean array. If the value true is stored in an index, this means that this index is a prime number. At first, we consider all values except zero and one to be prime. As we move along, we successively set certain values (the multiples) to NOT be prime.)

public class Sieve {

  public static void main(String[] args) {

Scanner stdin = new Scanner(System.in);

    
System.out.println("Enter your upper limit.");

    
int n = stdin.nextInt();

    
System.out.println("Calculating primes from 2 to "+n);

    
boolean[] isPrime = new boolean[n+1];

    
isPrime[0] = false; 

    
isPrime[1] = false;

    
for (int i = 2 ; i <= n ; i++) 

       isPrime[i] = true ;

    
for (int check=2; check<=n; check++) {

       if (isPrime[check]) {

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

           isPrime[i] = false;

       }

    
}

    
for (int i = 2; i<=n; i++)

       if (isPrime[i] )

         System.out.print(i+" ");

    
System.out.println();

  }

} 
Grading:2 pt per blank
7) (5 pts) Who is the founder of the Bill and MelindaGates Foundation?

Bill Gates (give to all)
