C5: Internet Programming

J014 - MarkList(2)


Topics - Arrays of Abstract Data Types (ADT).
Introduction

A set of students' names and marks are stored in an array of an ADT called  MarkItem. This example shows how to construct such an array. It also shows how to print and sort the data it contains.

Instructions

1.
Create a new project called J014_MarkList(2)
2. 
Enter and compile the MarkItem, MarkList and Test classes. 

3.
Run the main( ) method of the Test class. 

Questions

1.
What are the properties of the MarkItem class?

2. 
What functions are carried out by the MarkList constructor?

3.
What is the difference between the maxStudents and nStudents properties?

4.
What is the difference between the two uses of new in MarkList lines 9 & 14 ?

5.
What is the purpose of the local variable tempMark in sortByMark( ) ?

Exercises

1.
Change the program so that it sorts in descending order of marks.

2. 
Add in methods that calculates the maximum, minimum and average mark.

3.
Add in a method that sorts by alphabetic order of name (NB can't use < or > with Strings - see the compareTo( ) String method.

4.
Add in a toString( ) method to the MarkItem class

5.
Change the MarkItem constructor so that it takes the values of name and grade as parameters.

1 public class MarkItem
2 {

3 public String name;

4 public int grade;

5 public MarkItem() 

6 {  

7 this.name = "";   // set default values

8 this.grade = 0;   // for properties

9 }// end constructor MarkItem()

10 } //end class MarkItem

11 public class MarkList
12 {

13 MarkItem [] examResult; // define array of MarkItem 

14 int nStudents;

15 public MarkList(int maxStudents)

16 {

17 this.nStudents = 0;

18 examResult = new MarkItem[maxStudents]; // construct array 

19 }// end constructor MarkList()

20 public void addMark(String name, int mark)

21 {

22 examResult[nStudents] = new MarkItem(); // construct element 

23 examResult[nStudents].name = name;

24 examResult[nStudents].grade = mark;

25 nStudents++;

26 }// end method addMark()

27 public void print()

28 {

29 for (int i=0; i<nStudents; i++){

30    System.out.print(examResult[i].name);

31    System.out.println("\t"+examResult[i].grade);

32 }// end for

33 }// end method print()

34 public void sortByMark(){

35 MarkItem tempMark;

36 for (int i=0; i<nStudents; i++){

37 for (int j=0; j<nStudents-1; j++){

38     if (examResult[j].grade > examResult[j+1].grade){

39         tempMark = examResult[j];

40         examResult[j] = examResult[j+1];

41         examResult[j+1] = tempMark;

42     } //end if

43    } //end for j

44 } //end for i

45 } //end  method sort()

46 }// end class MarkList

Listing continues on the next page

47 public class Test
48 {

49 public static void main(String [] arg)

50 {

51 String [] name = {"Alf","Bob","Chuck","Daria","Eric","Freda"};

52 int [] mark    = { 30,   21,   12,     43,     14,    25};

53 MarkList myMarkBook;

54 myMarkBook = new MarkList(10); // max of 10 students

55 for(int i=0; i<name.length; i++){

56    myMarkBook.addMark(name[i], mark[i]); 

57 }// end for i

58 System.out.println("Unsorted marks");

59 myMarkBook.print();

60 System.out.println("Sorted marks");

61 myMarkBook.sortByMark();

62 myMarkBook.print();

63 }// end method main()

64 }// end class Test
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