2007 BHCSI Intermediate Java 

Test #2 (100 points)

7/20/07

Name : ______________________________

(Note: Assume that java.util.* is imported for all programs.)

1) (30 pts) We discussed two different ways to sort an array of integers in ascending order. Utilize one of these methods, or another one you devise, to write a method that sorts an array of integers. You may add extra methods to help you. Please fill in the prototype below:

public static void sort(int[] numbers) {

Selection Sort

// Returns the index of the maximal value in the array 

// values in between indexes 0 and maxindex.

public static int findMaxIndex(int[] values, int maxindex)

{

  int maxi = 0;

  for (int i=1; i <= maxindex; i++)

    if (values[i] > values[maxi])

      maxi = i;

  return maxi;

}

public static void swap(int[] values, int i, int j) {

  int temp = values[i];

  values[i] = values[j];

  values[j] = temp;

}

public static void SelectionSort(int[] vals) {

  for (int i=vals.length-1; i>0; i--) {

    int maxindex = findMaxIndex(vals, i);

    swap(vals, maxindex, i);

  }

}

Insertion Sort
// vals must be sorted in ascending order from index 0 to

// index curloc-1. This method inserts vals[curloc] into 

// the proper location in the array so that vals will be 

// sorted in ascending order from index 0 to index curloc.

public static void insert(int[] vals, int curloc) {

  int index = curloc;

  while (index > 0 && vals[index] < vals[index-1]) {

    swap(vals, index, index-1);

    index--;

  }

}

public static void InsertionSort(int[] vals) {

  for (int i=1; i<vals.length; i++)

    insert(vals, i);

}

}

2) (10 pts) What is the output of the following program?
public class Array {


public static void main(String[] args) {



int[] vals = new int[10];



int[] vals2 = new int[10];



for (int i=0; i<10; i++)




vals[i] = 3*(i+1)%10;



for (int i=0; i<10; i++)




vals2[vals[i]] = i;



for (int i=0; i<10; i++)




System.out.print(vals2[i]+" ");



System.out.println();


}

} 
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3) (15 pts) What is the output of the recursive call Q1(4)? (Q1 is defined below.)

public static void Q1(int n) {

  if (n > 0) {

    Q1(n-1);

    System.out.print(n);

    Q1(n-1);

  }

}
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4) (20 pts) Write a recursive method that calculates the square root of a double n, which is guaranteed to be a positive value greater than 1. To solve this problem, use the following algorithm:

1) Check to see if guess is close to the square root of n. (Namely, if the square of guess is within .00001 of n, then we define guess to be close.)

2) If it is, just return guess.

3) Otherwise, make a recursive call to the method with a better guess. Given one guess, a way to make a better guess is to take the two values guess and n/guess and average the two of them. For example, if guess = 4 and n = 36, then n/guess = 9. Thus, a better guess than 4 would be (4 + 9)/2 = 6.5

public static double mysqrt(double n, double guess) {

if (Math.abs(mid*mid-n)<.0001)



return guess;


else



return mysqrt(n, (guess + n/guess)/2);
}

5) (20 pts) Write a program that asks the user for a positive integer input n, and then creates a two-dimensional integer array of size nxn that stores the integers 1 through n based upon how close to the top and left edges an element is. As an example, here is what the array should store for n = 5:

	1
	1
	1
	1
	1

	1
	2
	2
	2
	2

	1
	2
	3
	3
	3

	1
	2
	3
	4
	4

	1
	2
	3
	4
	5


Part of the program has been filled in for you:

import java.util.*;

public class Square {


public static void main(String[] args) {



Scanner stdin = new Scanner(System.in);



System.out.println("Enter n.");



int n = stdin.nextInt();



int[][] sqr = new int[n][n];



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




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





if (i < j)






sqr[i][j] = i+1;





else







sqr[i][j] = j+1; 




}



}


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




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





System.out.print(sqr[i][j]+"\t");




System.out.println();



}


}

}

6) (5 pts) What initials do both Hewlett Packard and Harry Potter share? HP
