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Part 1 - Short Answer

[1 mark]


1. Write the method findMax2D(), that has a single parameter: a 2D array of type double.  
The method returns the maximum value in the 2D array.

public static double findMax2D (int[][] grid)

{

   double maxValue = grid[0][0];   // an initial max Value from the array
   for (int i=0; i<grid.length; i++)   // go through the major index

     for (int j=0; j<grid[i].length; j++)  // go through the minor index

        if (maxValue < grid[i][j])            // if max < cur, store cur

            maxValue = grid[i][j];

   return (maxValue);              // return the found maximum value

}

[1 mark]


2. Complete the method copyRay(), that returns a reference to an array that is a copy of the parameter. 
public static int[] copyRay (int[] source)
{

   int[] dest;     // destination array (the one returned)

   dest = new double [source.length];   // a new array of the same size

   for (int i=0; i<source; i++)         // loop through array
     dest[i] = source[i];                  // copy from source to dest
   return (dest);                       // return reference to new array

}

[1 mark]
3. Write the method sort() that sorts, in ascending order (smallest to largest), its single parameter: an array of type double.  You must use the following swap() method in the sort() method.
// swaps the values in array ray, at index positions posA and posB

public void swap (double[] ray, int posA, int posB)

{

   double t = ray[posA];   // remember value at posA

   ray[posA] = ray[posB];  // move value at posB to posA

   ray[posB] = t;          // move original value at posA to posB

}// end of swap()

public void sort (double[] ray)
{

   for (int i=(ray.length-1); i>0; i--) //loop for all the rows

     for (int j=0; j<i; j++)              //elements in each row

       if (ray[j] > ray[j+1])               //element @ j > element @ j+1

          swap (j,j+1);                       //swap values
}
[1 mark]


4. What is the output displayed on the screen by calling the mystery() method in main()?
public static void main (String[] a)

{

   mystery ("Hi there");

}

public static void mystery (String phrase)

{

   mystery (phrase, 0, (phrase.length()-1) );

}

public static void mystery (String str, int a, int b)

{

   String temp;

   if (a < b)   // as long as a is less than b; otherwise stop

   {

      temp = ""+str.charAt(a)+str.charAt(b)+" ";

      System.out.print (temp);

      mystery (str, a+1, b-1);    // call mystery() again

   }

}
Output:


He ir  e th

[1 mark]


5. For the class SpecialClass, complete the last 3 constructors shown.
Each constructor must have only a single call to the completed full constructor.
public class SpecialClass
{

   String comment;

   char   id;

   double rate;

     // init. all instance variables to constructor parameters
   public SpecialClass (String ncomment, char nid, double nrate)

   {

      comment = ncomment;

      id = nid;

      rate = nrate;

   }

     // init. comment and id with parameter values, except rate to zero
   public SpecialClass (String ncomment, char nid)

   {

(    this (ncomment, nid, 0);

   }

     // init. comment, except id and rate to zero
   public SpecialClass (String ncomment)

   {

(    this (ncomment, 0, 0);    // or '0' for the character

   }
     // init. comment to blank (""), with id and rate zero
   public SpecialClass ()

   {

(    this ("", 0, 0);    // or '0' for the character

   }
[2 marks]


6. Use the following code segment to answer the two questions below: a) and b),
public class EmployeeClass

{

   String name;

   double wage;

   //...

   public void setData( String name, double wage )
   {
      this.name = name;

      this.wage = wage;  
   }
a)  What does this. reference in the setData() method?
this references the current, or calling, object to which the attributes (.name, .age) and methods are associated
   public void display1()
   {
      System.out.print (this.name + ", " + this.wage);

   }
   public void display2()
   {
      System.out.print (name + ", " + wage);

   }
b)  Is there any difference between the effective result of methods display1() and display2()?
No.
[2 marks]

7. Provide the proper declaration of a ragged 2D double array that will store the following data.
Do not store the data, just provide the complete array declaration.
Measurements (not all devices have the same number of measurements):

· first device:      10.5, 11.3

· second device: 12.3, 11.9, 10.2

· third device:      no measurements
· fourth device:   10.1, 11.4

double[][] measures = new double[4][];   // declare major dimension

measures[0] = new double[2];                 
measures[1] = new double[3];

measures[2] = new double[0];

measures[3] = new double[2];
[Bonus mark]

8. Assume the following code is in the main() method.  Write search() using a recursive style that searches for the values, returning either the array index of the found element, or -1 if not found.
public static void main (String[] args)

{

   int[] values = new int[30];

   int sValue = 0;  int index = 0;
   getValues (values);   // get values for array from user

   sort (values);        // sorts the array in ascending order

   sValue = Input ("Which value to search for?");
   index = search (values, sValue, 0, values.length);
}  

The two search techniques are "sequential search" or "binary search," both which can be implemented either iteratively (using loops) or recursively.

Below both techniques are shown as recursive methods.

Sequential Recursive search:

 // current-current search index, length-length of array
public static int search (int[] list, sVal, current, length)
{

   int found;        // found index flag
   if (current == length) // if current element is past end of array
      found = -1;           // none of the elements matches; not found

   else                   // current <= last index

      if ( list[current] == sVal )   // if current element matches sVal

         found = current;               // element found, store index

      else                           // does not match; keep looking
         found = search (list, sVal, (current+1), length);
   return (found);       // return index of element, or -1 for not found     

}  

Binary Recursive search:
(Note: high actually starts off with the value being the length of the array, so it is +1 larger than the last index value.)

 // low-low index of range, high-high index of range
public static int search (int[] list, sVal, low, high)

{

   int found;       // found index flag

   int middle;      // index for the middle element
     // calculate middle element in the range

   middle = (low+high)/2;  // average formula to get middle element
   if (low == middle)      // same middle index calculated

      found = -1;             // element not found

   else if (list[middle] == sVal)  // search value is at middle index

      found = middle;            // store the index

   else if (list[middle] > sVal)    // if search value in lower range

      found = search (list, sVal, low, middle);
   else  // list[middle] < sVal     // search value is in upper range

      found = search (list, sVal, middle, low);
   return (found);           // return index or    

}
Part 2 – Long Answer
[3 marks]


9. Implement a base class called Animal. This class has only the following,
· a private String for the animals species
· a private int variable describing the age of the animal (in years)

· two constructors: a default constructor setting all to blank or zero; and a full constructor with two parameters to set the species and age
· a toString() method, to return a string describing the animal: species and age
· an equals() method, to check equality against another Animal object
· the animals are equal only if both the species name and age are the same

· returns a boolean, respectively true or false
· no other methods!
public class Animal

{

   private String species;

   private int    age;

   public Animal ()

   {

      species = "";  age = 0;

   }

   public Animal (String pspecies, int page)

   {

      species = pspecies;  age = page;

   }

   public String toString()

   {

      return ("Species: "+species+", age: "+age);

   }

   public boolean equals(Animal other)

   {

      return ( species.equals(other.species) && (age == other.age) );

   }

}

[3 marks]

10. Define a class Pet that extends from the class Animal. 

In particular, the new class has,
· a private String to contain the pet's name
· two constructors: a default constructor setting all values to blank or zero; and a full constructor with three parameters to set the name, species, and age accordingly
· a toString() method, to return a string describing the Pet: species, age, and name
· an equals() method, to check equality against another Pet object
· the pets are equal only if the species name and age are the same and the names are the same

· returns a boolean, respectively true or false
· no other methods!
public class Pet extends Animal
{

   private String name;

   public Animal ()

   {

      super();

      name = ""; 
   }

   public Animal (String pspecies, int page, String pname)

   {

      super (pspecies, page);

      name = pname;
   }

   public String toString()

   {

      return (super.toString()+", Name: "+name);

   }

   public boolean equals(Animal other)

   {

      return ( super.equals (other) && name.equals(other.name) );
   }

}

[1 mark]
11. Write a method called show() to show a description of the object (hint: toString() )
The method is called with a single argument: an object of either type Animal or Pet.
public static void show (Animal creature)

{

   Print (creature.toString());   // or just: Print (creature);

}







