CSCI1402 - Introductory Java programming for Internet computing
Arrays II

CSCI1402 Introductory Java programming for Internet Computing

Week 18 Laboratory 

Arrays with Objects, arrays as class attributes, arrays in methods

N.B. Create a new folder for your work in this week laboratory to avoid duplicating the class names.

Exercise 1 Creating and using an array containig objects 
I) Implement a class Student from the UML design below. Use the simplified design, you do not need to add any other methods to this class. Compile the code. Write a simple test program called StudentTest to test the class.

Student


 - name: String

 - age : int


 + Student(String aName, int anAge): Student

 + getName() : String

 + getAge()  : int

 + toString(): String
II) Write another program called StudentArray  in which you will create and manipulate an array containing Student objects. 

Compile and run the program after each  task.

public class StudentArray {  

   public static void main(String[] arg){

   //a) Declare and create an array named students to hold five Student objects    

   Student[]  students = new Student[5];

    //b) Create five Student objects  with the following names and ages:

          Jon is 18, Ann is 19, Ian is 18, Liz is 19, Ali is 20

  
Student s1 = new Student("Jon", 18 );

//continue with the tasks below by adding your own code to the program 

//compile and run your code at regular intervals

. . . . . . . . . . . . . 

c) Assign the Student objects to the students array elements


students[0] = s1;

     //  . . . etc. . . . 

The array elements now contain instances of the class Student.

We can now use the array elements with the methods from the class Student:

d) display information about the first student contained in the array  

    System.out.println(students[0].toString( ));

e) Display the age of the 1st student

f)Display the name of the last student

g) Display names of all students

h) Display ages of all students

i)Display information about all students contained in the array - use a  for loop to display information about each student in turn (see part d) )

If you are running out of time in the staffed laboratory, you should now attempt the other exercises on this lab sheet and return to this work later on  in your own time.

j)  find how many students aged 18 are in the array

k) find if the are any students over 20 years old

l)  find if  the array contains student called Ali; if so display his age

m) find if student named Ann is in the array

Exercise 2 Arrays (with primitive types) as Class attributes  

Add the following to the class Student: 

· an attribute which is an array holding  module marks from 8 modules

· following methods 

· setMarks()which reads the individual module marks from the keyboard and stores them in the array one by one

· displayMarks()which returns a String representation of all marks from the array


· getTotalMark()which returns a total of all marks

· getAverageMark()which returns an average mark from all 8 modules

You will also need to modify the following methods accordingly

· the constructor method: the constructor will need to create the empty array of appropriate size

· the method toString() should now also display the students marks (optional)

1) Design the method headers (with parameters and return types).

    Re-draw the UML class diagram to reflect all changes. 

2) Design the code for the new methods

3) Implement and test the class. 

N.B. You cannot have two classes with the same name in one folder, but they can be stored in separate folders. For this exercise you can copy your existing work from the Exercise 1 into a new folder and enhance the Student class. Alternatively modify the class name, i.e. use Student2, MyStudent, NewStudent or similar identifier. You can then  save your work in the same folder as class Student.

Exercise 3  
Use of arrays as parameters and return types in methods

Develop a class ArrayUtility which provides methods allowing operations with integer arrays. Complete the program below. 

1) Design the required method headers (with parameters and return types).

2) Design the code for the new methods

3) Implement and test the class. Starter test program ArrayUtilityTest  is also provided.

public class ArrayUtility {

  //This class has no attributes

  //constructor (could use default Java constructor)

  public ArrayUtility(){};

  //a) method to initialise the array elements to zero 

  public void initialise(int[] a){

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

      a[i] = 0;

  }

// b) method displayArray(..)which takes in an array as a parameter and

// returns the String representation of its elements  

// c) method fillArray(..)which takes in an array and an integer value as its

// parameters and fills all array elements with the supplied value 

// d) method doubleArray(..)which takes in an array as its parameter

// and doubles the values in all elements  of the array

// e) method copy(. .) which takes in an array as its parameter and returns a new // array which is a copy of the supplied array 

}//end of class

Starter test program:

public class ArrayUtilityTest{

  public static void main(String[] arg){

  //create an array to work with

    int[] a = {1,2,3,4,5,6,7,8,9,10};

  //create an instance of the ArrayUtility class

    ArrayUtility utility = new ArrayUtility();

  //test the methods

    System.out.println("a  = " + utility.display(a));

  // add tests of all methods . . .

 }//end of main

}//end of class
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