Programming in Java
Sheet 4 – Casting data types and Arrays


1. Casting type values
Values in Java programming must use correct data typing to avoid compiler errors. For  example, sending a boolean type value to a method that requires an int type value will produce an error. So we would need to convert the boolean value to an int value before it can be processed. To do this we use the following syntax:
(data-type) value
A string value can be converted to an int using Integer.parseInt() method. Similarly you could convert the string to a float using Float.parseFloat(). The String can only convert to numeric data if the string contains a valid numerical value.
1.1 Try this: Create a new class using the example code:
	
class Convert
{
	public static void main( String[] args )
	{
		float daysFloat = 365.25f;
		String weeksString = "52";

		int daysInt = (int) daysFloat;
		
		int weeksInt = Integer.parseInt( weeksString );
		
		int week = ( daysInt / weeksInt );

		System.out.println( "Days per week: " + week );
	}
}



When completed compile and run the program. You should get the output:
Days per week: 7
1.2 Try this: Add comments to the code explaining what each line is doing.
1.3 Try this: Create two string variables with the numbers 15 and 16. Using the method above convert the strings to the data type int. Add the numbers together. 
Print the following on screen using a variable:  November has: 31 Days
1.4 Try this: Convert a string to Boolean using the following code. 
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When completed compile and run the program. You should get the output:
Parse boolean on TRue gives true
Parse boolean on yes gives false
Unless the string has the word true in either upper, lower case or a mix of both the string passed to the Boolean will be considered false
1.5 Try this: Using the scanner import package ask for a number from the user. Store this as a string. Convert this to an int and display it on screen


2. Variable Arrays
An array is simply a variable that can contain multiple values. When declaring an array you first state its data type, followed by square brackets[] to denote that it will be a array variable. Next the declaration states the array variable name.
To initialise the array you assign values of an appropriate data type separated by commas and enclosed in curly brackets.
An integer array with three values would look like this:
int[] numbersArray = {1,2,3};
Stored values are indexed starting at zero and each value can be addressed by its element index position. So using the above example the value 1 would be index position 0.
To address an indexed position you would use the array name followed by square brackets containing the element index. So for example, numbersArray[0] would address the first value stored which is 1.
To address the length of the array you would use numbersArray.length. So the array name followed by ".length".
You can declare an array without assigning a list of values. To do this you could use the following example:
int[] numbersArray = new int[3];
2.1 Try this: Create a new class using the example code:
	

class Array
{
	public static void main( String[] args )
	{
		String[] str = { "Much ", "More", " Java" } ;
		
		int[] num = new int[3];

		num[0] = 100;
		num[1] = 200;

		str[1] = "Better";
		
		System.out.println("String array length is " + str.length );
		System.out.println("Integer array length is " + num.length );
		System.out.println(num[0]+","+num[1]+","+num[2]);
		System.out.println(str[0]+str[1]+str[2]);
	}
}



When completed compile and run the program. You should get the output:
String array length is 3
Integer array length is 3
100,200,0
Much Better Java
2.2 Try this: Add comments to the code explaining what each line is doing



3. Looping through elements
All of the different loop types can be used to easily read all the values stored inside the elements of an array. The loop counter should start with the index number of the first element then proceed on up to the final index number.
The index number of the last element in an array will always be one less than the array length - because the index starts at zero.
It is useful to set the array length property as the loop's conditional test determining when the loop should end. This means that the loop continues until the counter value exceeds the index number of the array's final element.
3.1 Try this: Create a new class using the example code:
	
class Loops
{
	public static void main( String[] args )
	{
		
		String[] htm = { "Java", "is", "really","easy" };

		int j = 0;
		
		while( j < htm.length )
		{
			System.out.println("htm[" +j+ "] is | " + htm[j] );
			j++;	
		}

		String[] xml = { "I'm", "great", "at","java" };

		int k = 0;
		
		if( xml.length > 0 )
		do
		{
			System.out.println( "\t\txml[" +k+ "] is | " + xml[k] );
			k++;
		} while( k < xml.length ); 
	}
}


When completed compile and run the program. You should get the output:
htm[0] is | Java
htm[1] is | is
htm[2] is | really
htm[3] is | easy
		xml[0] is | I'm
		xml[1] is | great
		xml[2] is | at
		xml[3] is | java
3.2 Try this: Add comments to the code explaining what each line is doing
3.3 Try this: Consider the following code. The code when complete should find the average value. It is missing a variable and for loop with 1 statement. Look at the next section(4) for an example of a for loop using arrays. 
	public class Exercise33 {
public static void main(String[] args) {   
 
       int[] numbers = new int[]{20, 30, 25, 35, -16, 60, -100};
       //calculate sum of all array elements below. You will need to declare a variable “sum” and use a for loop. 

       //calculate average value
        double average = sum / numbers.length;
        System.out.println("Average value of the array elements is : " + average); 
   }
}



Output should be:
	
Average value of the array elements is : 7.0 






4. Changing element values
The value stored in an array element can be changed by assigning a new value to that particular element using its index number. Additionally any type of loop can be used to efficiently populate all the element in an array from values stored in other arrays. This is especially useful to combine data from multiple arrays into a single array of totalled data.
4.1 Try this: Create a new class using the example code:
	class Elements
{
	public static void main( String[] args )
	{
		int[] kiosk_q1  = { 42000, 48000, 50000 };
		int[] kiosk_q2  = { 52000, 58000, 60000 };
		int[] kiosk_q3  = { 46000, 49000, 58000 };
		int[] kiosk_q4  = { 50000, 51000, 61000 };

		int[] outlet_q1 = { 57000, 63000, 60000 };
		int[] outlet_q2 = { 70000, 67000, 73000 };
		int[] outlet_q3 = { 67000, 65000, 62000 };
		int[] outlet_q4 = { 72000, 69000, 75000 };

		int[] sum = new int[ 12 ];
		int total = 0;

		for( int i = 0; i < kiosk_q1.length; i++ )
		{
			sum[i]   = kiosk_q1[i] + outlet_q1[i];
			sum[i+3] = kiosk_q2[i] + outlet_q2[i];
			sum[i+6] = kiosk_q3[i] + outlet_q3[i];
			sum[i+9] = kiosk_q4[i] + outlet_q4[i];
		} 

		for( int i = 0; i < sum.length; i++ ) 
		{
			System.out.println( "Month "+(i+1)+" sales:\t" + sum[i]);
			total += sum[i];
		} 

		System.out.println( "TOTAL YEAR SALES\t" + total);
	}
}


When completed compile and run the program. You should get the output:
Month 1 sales:	99000
Month 2 sales:	111000
Month 3 sales:	110000
Month 4 sales:	122000
Month 5 sales:	125000
Month 6 sales:	133000
Month 7 sales:	113000
Month 8 sales:	114000
Month 9 sales:	120000
Month 10 sales:	122000
Month 11 sales:	120000
Month 12 sales:	136000
TOTAL YEAR SALES	1425000

4.2 Try this:: Add comments to the code explaining what each line is doing
5. Array dimensions

Arrays can be used to store multiple sets of element values, each having their own index dimension. Individual values are address in a multi-dimensional array using appropriate index numbers of each dimension. For example, num [1] [3].

A two-dimensional array might be used to record an integer value for each day of a business year organised by week. This requires an array of 52 elements( one per week0 that each have an array of seven elements (one per day). Its declaration looks like this:

int[][] dailyRecord = new int [52] [7];

This "array of arrays" provides an element for each business day. Values are assigned to a multi-dimensional arrays by stating the appropriate index numbers of each dimension. With the example above, for instance, a value can be assigned to the first day of the sixth week like this:

dailyRecord [5] [0] = 5000;

Each array has its own length property that can be accessed by specifying the dimension required. For the example above, the syntax dailyRecord.length returns a value of 52 - the size of the first dimension. To access the size of the second dimension the syntax dailyRecord[0].length returns the value of seven.

Two-dimensional arrays can often be used to store grid coordinates, where one dimension represents the X axis and the other the Y. For example, point[3][5]. You could also create a three-dimensional array storing XYZ coordinates. An example would be point[4][8][2].

Nested loops are well suited to multi-dimensional arrays as each loop level can address the elements of each array dimension.

5.1 Try this: Create a new class using the example code below. This creates a two dimensional array using the data type Boolean. It then combines this with a for loop to print x’s at specified points as the loop goes through the array. Remember Booleans are set as false by default.

	class Dimensions
{
	public static void main( String[] args )
	{

		boolean[][] points = new boolean[5][20];

		points[0][5] = true;
		points[1][6] = true;
		points[2][7] = true;
		points[3][8] = true;
		points[4][9] = true;


		for( int i = 0; i < points.length; i++ )
		{
			for(int j = 0; j < points[0].length; j++ )
			{
				char mark = ( points[i][j] ) ? 'X' : '-';
				System.out.print( mark );

			} 

			System.out.print("\n");
		}
	}
}



When completed compile and run the program. You should get the output:
-----X--------------
------X-------------
-------X------------
--------X-----------
---------X----------

5.2 Try this: See if you can work out and add comments to the code explaining what each line is doing.

5.3 Try this: Change the code so it outputs the following:

X------------------X
X------------------X
X------------------X
X------------------X
X------------------X

5.4 Try this: Note the output below which has 6 lines instead of 5. Also note that there is a quick way of switching the “x” and “–“ within your code and a long way. Change the code so it outputs the following:

-xxxxxxxxxxxxxxxxxx-
-xxxxxxxxxxxxxxxxxx-
-xxxxxxxxxxxxxxxxxx-
-xxxxxxxxxxxxxxxxxx-
-xxxxxxxxxxxxxxxxxx-
-xxxxxxxxxxxxxxxxxx-

6. Sorting and displaying Arrays
The java.util.Arrays class can be imported to allow arrays to be viewed as lists. This class contains various methods for manipulating arrays (such as sorting and searching).
Your import statement would be:
import java.util.Arrays; 

The following syntax would be used to create a string representation of your array:
Arrays.toString(ArrayNameHere)
And the following syntax would be used to sort your array into numerical or alphabetical order:
Arrays.sort(ArrayNameHere);

Full list of methods available for this import here: 
https://docs.oracle.com/javase/7/docs/api/java/util/Arrays.html

6.1 Try this: Enter the following code. It shows the usage of the import class java.util.Arrays along with creating string representation and sorting.
	import java.util.Arrays; 
public class Exercise1 {
public static void main(String[] args){   
    
    int[] my_array1 = {
            1789, 2035, 1899, 1456, 2013, 
            1458, 2458, 1254, 1472, 2365, 
            1456, 2165, 1457, 2456};
            
    String[] my_array2 = {
            "Java",
			
            "Python",
            "PHP",
            "C#",
            "C Programming",
            "C++"
        };        
    System.out.println("Original numeric array : "+Arrays.toString(my_array1));
    Arrays.sort(my_array1);
    System.out.println("Sorted numeric array : "+Arrays.toString(my_array1));
    
    System.out.println("Original string array : "+Arrays.toString(my_array2));
    Arrays.sort(my_array2);
    System.out.println("Sorted string array : "+Arrays.toString(my_array2));
    }
}



6.2 Try this: Complete the following code to output the value of an array twice. First with its initial values then with one of its values changed.
	import java.util.Arrays; 
public class Exercise62 {
 
public static void main(String[] args) {

   int[] my_array = {25, 14, 56, 15, 36, 56, 77, 18, 29, 49};

    // Comment about initial variables: Insert an element in 3rd position of the array (index place 2, value of 5)
   
   int Index_position = 2;
   int newValue    = 5;

// Print original array value here
   my_array[Index_position] = newValue;
// Print updated array with values inserted value here
}
 }



Note that the value in that index position (56) will be overwritten (with 5).
Output should be:
	Original Array : [25, 14, 56, 15, 36, 56, 77, 18, 29, 49]
New Array: [25, 14, 56, 5, 36, 56, 77, 18, 29, 49]



6.3 Try this: Write a Java program to copy an array by iterating the array using a for loop. Both arrays will have the same values but this program will show how to copy arrays one to another.
	import java.util.Arrays; 
[bookmark: _GoBack]public class Exercise63 {
 public static void main(String[] args) {
   int[] my_array = {25, 14, 56, 15, 36, 56, 77, 18, 29, 49};
   int[] new_array = new int[10];  

//Print statement showing value of my_array here

//for loop iterating through my_array placing it’s values into new_array here

//Print statement showing value of new_array here
 
 
   System.out.println("Source Array : "+Arrays.toString(my_array));     
   
   for(int i=0; i < my_array.length; i++) {
    new_array[i] = my_array[i];
}
   System.out.println("New Array: "+Arrays.toString(new_array));
 }
 }



Output should be:
	Source Array : [25, 14, 56, 15, 36, 56, 77, 18, 29, 49]                                                       
New Array: [25, 14, 56, 15, 36, 56, 77, 18, 29, 49]



6.4 Try this: the following code shows an example of how to combine the Scanner import class and arrays for a user entry to arrays. Enter this code to test it works.
	import java.util.Scanner;
import java.util.Arrays; 
public class Main {
  public static void main(String[] args) {
      Scanner input = new Scanner(System.in);
    double[] numbers = new double[5];

    for (int i = 0; i < numbers.length; i++)
    {
        System.out.println("Please enter number");
        numbers[i] = input.nextDouble();
    }
    
    System.out.println("New Array: "+Arrays.toString(numbers));
 }
}



6.5 Try this: Now using your code from 6.3 remove the following statements from your code:
   int[] my_array = {25, 14, 56, 15, 36, 56, 77, 18, 29, 49};
   int[] new_array = new int[10];  
Replace it with code that uses the Scanner import class to get 10 user entered numbers for the array. The rest of the code should stay the same.
13 | Page	

image1.png
File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help

75 & ST B DB-G-

Projects X |Files | Services - e ][ JavaApplications java X vo
History |[9) [ - #
Alu
& Javahppications.java main(Stringl] args) {
(B Lbrares 18
19 String sl = "TRue";
20 String s2 = "yes
21
23 booll, bool2;
26
28
29 booll = Boolean.parseBoolean(sl);
30 bool2 = Boolean.parseBoolean(s2) ;
a1
32 String strl = "Parse boolean on " + sl + " gives " + booll; -
33 String str2 = "Parse boolean on " + 52 + " gives " + bool2;
main - Navigator X —|| 36 System.out.printin( strl );
v @ || 37 System.out.println( str2 );
38
40 !
a1

<

ons.Javator

g

ons

Output - JavaApplications (run) X 5 15:44
3 05/10/2018

Days per week

15:44
05/10/2018





