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e We have learned to make our own classes and provide them with
instance variables

e But we can also provide them with instance methods

e These are methods working directly on the instance variables using
the this statement




Complex Numbers C and Math

numbers, i.e

operators

public class ComplexNumber {

¥

double realPart;
double imaginaryPart;

public ComplexNumber(final double _realPart) { this.realPart = _realPart; }

public ComplexNumber(final double _realPart, final double _imaginaryPart) {
this(_realPart);
this.inaginaryPart = _imaginaryPart;

¥

public ComplexNumber add(ComplexNumber x) {
return new ComplexNumber ((this.realPart + x.realPart), (this.imaginaryPart + x.imaginaryPart));

I

public ComplexNumber subtract(ComplexNumber x) {
return new ComplexNumber ((this.realPart - x.realPart), (this.imaginaryPart - x.imaginaryPart))

3

public ComplexNumber multiply(ComplexNumber x) {
double al = this.realPart, bl = this.imaginaryPart, a2 = x.realPart, b2 = x.imaginaryPart;
return mew ComplexNumber(((al * a2) - (bl % b2)), ((al * b2) + (bl * a2)));

¥

public ComplexNumber divide(ComplexNumber x) {
double al = this.realPart, bl = this.imaginaryPart, a2 = x.realPart, b2 = x.imaginaryPart;
return new ComplexNumber ((((al % a2) + (b1 * b2)) / ((a2 * a2) + (b2 * b2))),

(((a2 * 1) - (b2 * a1)) / ((a2 * a2) + (b2 * b2))));

public void println( {
System.out.print (this.realPart); System.out.print ("u+,");
System.out.print (this.imaginaryPart); System.out.println('i')

b3
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A class implementing mathematical operations over C \’

AO'

public class ComplexNumberTest {

public static final void main(String[] args) {
ComplexNumber a, b, res;

a = new Complexllumber(20d),
a.println(); r 2

b = new ComplexNumber(id -2d);
b.println();

A class implementing mathematical

erations over C

(res

res

res.

= a.multiply(b)).printlnQ; et re 0

= a. mu1t1p1y(b) subtract(b)
println();

.divide(b).println();// print ¢ esult of 1938

.multiply (res).divide (res.multiply(

new ComplexNumber (1d, -1d))).println();
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String toString()

e Objects can have a “special” function called toString() taking no

parameter and returning a String
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String toString()

e Objects can have a “special” function called toString() taking no
parameter and returning a String

e This function is called whenever the object is used in an expression
where a String is expected

e E.g., in a string concatenation expression, or in

System.out.println(...)




Person class with toString

public class PersonWithToString {

String familyName;

String givenName;

PersonWithToString (String _familyName, String _givenName) {
this.familyName = _familyName;
this.givenName = _givenName;

I

public String toString() {
return this.givenName + ',' + this.familyName;

public static final void main(String[] args) {
PersonWithToString weise = new PersonWithToString("Weise", "Thomas");
System.out.println(weise.toString());
System.out.println(weise);

System.out.println(new PersonWithToString("Chan", "Jacky"));
}
}
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e |n Lesson 10: Static Methods, we learned about static methods
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In Lesson 10: Static Methods, we learned about static methods

e static methods are different from instance methods

An instance method is always invoked in the context of one specific
object

It can access the member variables of this object via the this
keyword

It can invoke other instance methods on the same instance also using
this.methodName(. . .)




static VS. Instance methods %()

In Lesson 10: Static Methods, we learned about static methods

e static methods are different from instance methods

An instance method is always invoked in the context of one specific
object

It can access the member variables of this object via the this
keyword

It can invoke other instance methods on the same instance also using
this.methodName(...)

A static method is invoked without an object context, it cannot use
this
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Using static and instance methods

nd instance met

A program using bot

public class PersonWithToStringAndStatic {
String familyName;

String givenName;

PersonWithToStringAndStatic(String _familyName, String _givenName) {
this.familyName = _familyName;
this.givenName = _givenName;

}

public String toString(O {
return this.givenName + ',' + this.familyName;

b

public static String toString(PersonWithToStringAndStatic person) {
return person.givenName + ',' + person.familyName;

public static final void main(String[] args) {
PersonWithToStringAndStatic weise = new PersonWithToStringAndStatic("Weise", "Thomas"); -NLS - -NLS -
System.out.println(weise.toString());
System.out.println(weise);
System.out.println(toString(weise));

System.out.println(new PersonWithToStringAndStatic("Chan", "Jacky"));
System.out.println(toString(new PersonWithToStringAndStatic("Chan", "Jacky")));
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We have learned what instance methods are.

With them, we can directly work on the fields (instance variables) of
an object.

The special function String toString() can be implemented to
return a text representation of an object.

e String toString() is always called when the object is used in a

String -typed expression.




il
Thank you

Thomas Weise [i% 2 &]
tweise@hfuu.edu.cn
http://iao.hfuu.edu.cn

Hefei University, South Campus 2
Institute of Applied Optimization
Shushan District, Hefei, Anhui,
China

OOP with Java

Thomas Weise

Caspar David Fried
hitp:/fen.wikip


mailto:tweise@hfuu.edu.cn
mailto:http://iao.hfuu.edu.cn

	Outline
	Introduction
	Introduction

	Using Intance Methods
	Complex Numbers C and Math
	A class implementing mathematical operations over C
	String toString()
	Person class with toString

	static vs. instance methods
	static vs. instance methods
	Using static and instance methods

	Summary
	Summary

	Presentation End

