[image: image1.png]



COMP123

7

	
	THE UNIVERSITY COLLEGE 

OF THE CARIBOO

Computing Science
        COMP123 – Computer Programming II


Lab Exercises #2 – Arrays
Solutions
Solutions
1. Write a method called displayArray() that has only one parameter: intRay[ ] an array of ints.
The method displays the array contents to the screen (CLI or GUI).
Write another method also called displayArray() that has only one parameter: StringRay[ ] an array of Strings.  The method displays the array contents to the screen (CLI or GUI).
/***************************************************************

  displayArray() – displays the contents of the int array to the screen

*/

public static void displayArray(int[] intRay)

{

   for (int i=0; i<intRay.length; i++)  // loop for all elements
     System.out.println ("Element ["+i+"]: "+intRay[i]);

}// end of displayArray()

/***************************************************************

  displayArray() – displays the contents of the String array to the screen

*/

public static void displayArray(String[] strRay)

{

   for (int i=0; i<strRay.length; i++)  // loop for all elements
     System.out.println ("Element ["+i+"]: "+strRay[i]);

}// end of displayArray()
Note: The methods displayArray() have different parameter types, which Java uses to distinguish the correct method to execute in a method call.  This is the OOP concept called polymorphism.
2. Write a method called createIntArray() that returns a reference (memory address) to a new int array.  The method has only one parameter: size describing the length of the new array.  Initialise the array with values that correspond to the element index.
Test this method in a program class.  Use the displayArray() method to display a created array.
/***************************************************************

  createIntArray() – creates a new int array, initialises it with

       values that correspond to the index value, and returns the 

       memory address of the array.
*/

public static int[] createIntArray(int size)

{

   int[] newRay = int newRay[size];  // create new array

   for (int i=0; i<newRay.length; i++)  // loop for all elements
      newRay[i] = i;                     // init. each element to index
   return (newRay);     // return pointer/reference/address of array

}// end of createIntArray()

Sample call to this method, and display of contents with previous method:

int[] special = createIntArray(20);  // create & init. array

displayArray (special);              // display contents
3. Write another method called createStringArray() that returns a reference to a new String array.  The method has only one parameter: size describing the length of the new array.  Initialise the array with values that correspond to sequential Unicode characters starting at 'A' (Unicode: 65).
Test this method in the above program class.  Use displayArray() to display the created array.
To initialise the String elements as stated, consider the following code example:
/***************************************************************

  createStringArray() – creates a new String array, inits. it with

       values that correspond to the Unicode value starting at 'A', 
       it returns the memory address of the array.

*/

public static String[] createStringArray(int size)

{

   String[] newRay = String newRay[size];  // create new array

   for (int i=0; i<newRay.length; i++)  // loop for all elements

      newRay[i] = ""+(char)(65+i);        // init. each element to letter
   return (newRay);     // return pointer/reference/address of array

}// end of createStringArray()

4. Self-test questions on page 372: #11, #12; page 404: #22, #23, #24 – answers available at end of chapter.
5. Prepare your answer from question #23 above into a method called getValues().  The method returns a pointer to a 2D int array (int[ ][ ]), and has two parameters: the (x,y) size of the 2D array.

Test the method in a program that uses GUI interaction.  In the main(), call getValues() to fill an array and call display() to output the array values to a single dialog box.
/**********************************************************

  getValues() – returns a pointer to an int 2D array of size [x][y]

     the relationship of row to x, and column to y is arbitrary.

*/

public static int[][] getValues (int x, int y)
{

   int[][] ray = new int[x][y];  // declare new array

   String out = "";              // output string

   //------------------------------------------------------

   out = "Please enter the indicated values.";

   JOptionPane.showMessageDialog(null, out);
     // loop through both indices and get user input for each cell

   for (int i=0; i<x; i++)   // loop: x rows (major index)

   {
      System.out.println ("For row "+x);

      for (int j=0; j<y; j++)   // loop:  y columns (minor index)

      {

         out = "enter value ["+x+"]["+y+"]:";

         ray[i][j] = Integer.parseInt( JOptionPane.showInputDialog(out) );
      }// end of minor index loop
   }// end of major index loop
   return (ray);    // return pointer to local array (to caller)

}// end of getValues()


The test program is left to the student, along with the display( ) method.

6. Arrays in Java are fixed in size, meaning that if an array is declared of size 10 (10 elements) it will always be of size 10.  But this rule can be overlooked by using the following algorithm:

· declare an new array of a size larger than the old array 

· copy all values from the old array to the new array (set extras as zero, or null, accordingly)

· copy the memory location (address) of the new array to the old array (so the old array "points" to the new array elements)

· write a method called makeLarger() that has two parameters: an array of double and a new size.  The method returns a pointer to a double array (double[ ]), which is of a size that must be larger than the argument array and contains all the original values (if size is smaller, set to old size).

/**********************************************************

makeLarger() - returns a reference to a single array of type double.

     the array is of length newsize; if the newsize is smaller than

     the array's old size, the old size is maintained.

  Note: this could be rewritten, such that newsize is an extrasize,

   which is added to the old array length.

*/

public static double[] makeLarger(double[] list, int newsize)

{

     // declare new array even if not used; for clarity

   double[] newlist = new double[newsize]; // new array 

   int i = 0;   // temp. array index counter

   //------------------------------------------------------ 

   if (newsize <= list.length)  // if newsize is smaller

      newlist = list;              // set newlist to old list and stop
   else  // newsize must be larger

   {

      for (i=0; i<list.length; i++)  // copy elements: old to new

         newlist[i] = list[i];   // copy element at i

      for (int j=i; j<newlist.length; j++) // init. rest of array

         newlist[j] = 0.0;       //  init. element to 0.0      

   }

   return (newlist);  // return reference of new array
}// end of makeLarger()
· include the method in a program (CLI or GUI) that fills the array with values from 1 to 15, displays those values, calls makeLarger() to make the array 5 elements larger, includes the values 20 to 16 (yes, in reverse order), then displays the newly enlarged array.
public class TestArrays

{

   public static void main (String[] args)

   {

      double[] list = {1,2,3,4,5,6,7,8,9,10,11,12,13,14,15};

          display("original list: size 15",l);

      list = makeLarger(list,20);   // increase size
          display("adjusted: size 20",list);

      list[15]=20; list[16]=19; list[17]=18; list[18]=17; list[19]=16;

          display("modified list with 5 new values",l);

      System.exit(0);     // exit program (necessary for GUI programs)

   } // end of main()

/**********************************************************

display() - displays an array with a after displaying the message

*/

public static void display(String mess, double[] ray)

{

   String out = mess;

   //------------------------------------------------------ 

   out = out + "\n";

   for (int i=0; i<ray.length; i++)

      out = out + ray[i] + " ";

   JOptionPane.showMessageDialog(null,out);

}// end of display()

}// end of class TestArrays
7. {Special Challenge Problem; review composing classes in Chapters 4 & 5, and using an array as an instance variable (pg 377)}
Create a class called NumberList.  This class has:

· one private instance variable: number[ ], which holds an array of double values
· three public methods: total(), the total of the double values; getLength(), returns the number of elements in the array number[ ]; addNumber(), which makes the array one element larger and adds the single argument to the list; and display(), which displays the numbers in the list and the total
· hints: you may have to overload the default constructor to set the initial array to zero size (point the array to null)
· initially, the instance array points to the NULL, since no array elements exist yet
· elements are added to the array by using the addNumber() method
· a default constructor that inits. the number[ ] array to null (to signify no initial values)
· code NumberList as a separate file (NumberList.java that gets compiled to NumberList.class)

· test this class in a program that verifies the NumberList class, by creating a NumberList object (or two) and ensuring the methods work properly.  
· note that this program is similar, but different, to the one shown in Chapter 6 (pg 377)

The test program class and NumberList class are listed on the next page.

// test program class

public class testNumberList

{

   public static void main (String[] args)

   {

      NumberList num = new NumberList();

      num.display();     // should display "no elements"

      num.getLength();   // test determination on zero elements

      num.total();       // test calc. on zero elements 

      for (int i=10; i<200; i=i*2)  // loop 10 to 200 by x2

         num.addNumber(i);

      System.out.println ("The list has "+num.getLength()+" values");

      System.out.println ("The total of the value: "+num.total() );

      num.display();   

      System.exit(0);     // exit program (necessary for GUI programs)

   } // end of main()

}// end of class testNumberList

/****************************************************************

 * class NumberList -

 *   purpose: to maintain an ever increasing list of double values

 *

 * private:

 *    numbers - an array of double values

 *

 * public:

 *    NumberList() - def. cons., init numbers to null (see note below)

 *    addNumber() - adds a new value to end of numbers

 *    getLength() - returns the length (# of elements) in numbers

 *    total() - returns the total (summation) of elements in numbers

 *    display() - displays the element values in the numbers

 *

 *  Note:  the array is initialised to a zero size, 
 *                numbers = new double[0];
 *         so that array numbers[] never references to null
 *

 */

public class NumberList

{

   private double numbers[];     // holds an array of numbers

   //--------------------------------------------------------

   /*******************************************************

     NumberList() - def. constructor, reference numbers to an array
              of zero size; this avoids any "references to null"

              exception errors.

   */

   public NumberList()   

   {

      numbers = new double[0];   // point to an array of zero size      

   }// end of NumberList()

   /**********************************************************

    * getLength() - returns length of numbers array (the number 

          of elements; the size)

    */

   public int getLength()

   {

      return (numbers.length);  // return length

   }// end of getLength()

   /**********************************************************

    * addNumber() - increases the array size by one, add places

    *  the newvalue at the end.

    */

   public void addNumber(double newvalue)

   {

      double[] newlist;  // new list (will ref a new array)

      //-----------------------------------------------------

      if (getLength() == 0)  // if list is empty

      {

         newlist = new double[1];  // list has 1st element

         newlist[0] = newvalue;  // add new value at end

      }

      else  // list has one or more elements
      {

         newlist = new double[numbers.length+1]; // declare new list
         for (int i=0; i<getLength(); i++)  // copy old array to new

           newlist[i] = numbers[i];   

         newlist[numbers.length] = newvalue;  // add new value at end

      }

      numbers = newlist;         // point old array to new

      newlist = null;            // point new array to nothing

   }// end of addNumber()

   /**********************************************************

    * total() - returns total of values in the array; if array is
         empty, loop never executes so sum is 0.

    */

   public double total()

   {

      double sum = 0.0;  // holds summation of values, init. to zero

      //----------------------------------------------------

      for (int i=0; i<getLength(); i++)  // loop thru all values

         sum = sum + numbers[i];  // sum next value

      return (sum);  // return total

   }// end of total()

   /**********************************************************

    * display() - displays the array elements

    */

   public void display()

   {

      String out = "";

      //------------------------------------------------------ 

      if (getLength() == null)  // if list is empty

         out = "no numbers in list.";

      else  // list has at least one element

      {

         out = "Array elements:\n";

         for (int i=0; i<numbers.length; i++)

            out = out + numbers[i] + ", ";

      }

      System.out.println (out);

   }// end of display()

}// end of class NumberList






