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Idea Of An Object

m An object is something you can use without
specific knowledge of its internal workings

m You

manipulate an object by sending it a

message
Also known as calling one of its methods

The static methods we have already used and written
are different — there is no object involved

m A class is the implementation of an object.

m An object is referenced by a variable (instance)
of the class

" J
Example—String Objects

Class rﬁ

/4 L program to demonstrate the ohject concept
public class StringChject |
public static void main(3tringl[] args) {

Gtrimy(eD = "Hello World!";
| = =1dengehiD;

4\
.out.printlnilen) ;
= sl.ColUpperlase | V;

Lout.printlng =2 )

— methods

| —

Object instances
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What We'll Do

m Just as for programs and methods,
classes have users and implementers

For example, we can call a static method (use)
but must also define it (implement)
m Similarly, a class must be implemented to
define the behavior of the object.
You can think the class implementation as the
blueprint of the object
m We will not implement classes in this
course

" JE
Familiar Objects

= System.outis an object to which you can send a
message to print things (such as strings)
Both print and println are messages asking for

something to be printed (the second one also goes to the
next line)

You tell Java the information you want printed in the
parentheses

System.out.println(greeting);
m You can look up information in the Java library
documentation : http://java.sun.com/j2se/1.4.2/docs/api/

m Often, there is more information than you need — or
want — but you can usually find what you're after by
checking the names and descriptions

The textbook, in Appendix B, has less complete but also
easier to read documentation for this and other classes
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Familiar Objects

m An individual string is an object of class String
Defined in Java. lang
One of the messages a string accepts is length

You send the message using a period between the
object and the message

String greeting = “how are you?';
int greetingSize = greeting.length();

" J ]
Case Study: The encoding
problem again

import jawva.util. =
S
Algorithm:
The problem con=ists of the following steps:
1. Fead in the input" row. column. and the char string
2. Conwert the character string to binary =tring
3. Convert the 1D binary wector to a 2D matrix in a =piral manner
4. Conwert the 2D matrixz to 1D wvector agsin by concatenating in row—major order
*®.
public clas=s encoding {
public =tatic woid main(String[] arg=s) 4
<7 Stepl: Read the input from the keyboard
Scanner keyboard = new Scanner(Systen in):
Sy=sten.out . print {"Enter the nunber of rows: "):
int row = keyboard nextInt():
Sy=stemn.out.print ("Enter the nunber of columns: "):
int col = keyboard nextInt():
String garbage = kevboard. nextline():
System.out . print({"Enter the string to be encoded: "):
String char input = keyboard nextline():

“7 Stepd: Convert the character =tring to binary string
String binary_input = char to_binaryichar_input):

Z+ Stepd: Convert the 1D binary wector to a 2D matriz in a spiral manner
<7 Stepd: Convert the 2D matriz to 1D vector again by concatensating in row-major order

¥

static String char to_binarvyi{String input)
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Constructing Objects

m System.out iS an object that is “already there,”
provided by the Java library, and strings are
special: we can make new ones using quotation
marks (and also + between strings we already
have made)

m Objects are usually made (constructed) using
the new keyword
String IS an exception

Example: We do this when we construct a scanner
for input
Scanner keyboard = new Scanner(System.in);
m To know how to use these objects once
“constructed,” we must consult documentation

" J
A More Typical Example

m The Java library has a class called Point

m You “construct” a point by using new and
providing the coordinates of the point
Construction involves creation and initialization
m Example: Point p = new Point(3, 8);
m Defined in java.awt

p|l e=——>» x|3| v|8

The reference The object
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Assignment of Objects
m Point p1 = new Point(3,8);

m Point p2 = new P0|nto’ <« Default constructor
m Point p3 = p2;

pl

" JEE
Another Example

impeort java.awt.Point;

javaawt
£ A sample program showing how £ Point objects Class Point
public class UsingPoints
3 java.lang.Cbject

// The program L java.awt.geom. Point2D

public static wolid maini(Stringl] args) L java.awt.Point
{
Point pl = new Point (10, 20} ; «——Construct objects All Implemented Interfaces:
Point p2Z = new Point (20, 10): Serializable, Cloneable

printPointInfo ("At the beginning, pl i ", pl):
printPeintInfo ("At the beginning, p2 1s ", p2);

Send messages to objects
R2. translate (30, 30) (Call object methods)

printPeintInfo ("After translating it, pl is ", @V Objects as
printPointInfeo ("After translating it, p2Z iz ", @ = al’guments
i

/4 Method that prints information about a point

static void printPeintInfo (String message, ObJeCt pal’ametel’

{
gystem.out.println (message + "(" + @ k" + Tt
! —==_Use object attributes
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Library Objects

m We have already used objects from the
Java library

Strings
Scanners
Points
System. in and System.out
m Other objects are available, for graphics,
internet programming, and a lot more
Make good use of the documentation

m We'll look at a few more here

" J
Objects for Input And Output

m System. in and System.out are objects already

constructed and made available from the System

class, for convenience

m Because System. in isn’'t so convenient, we have

used the Scanner class for easier input

m System.out works better
It has print, println, and printf methods
These methods actually disguise the use of other
classes — PrintStrean for the first two methods and
Formatter for the third
m There are many other I/O classes in the library
too, for graphics (JOptionPane), the internet
(HTMLDocument), etc
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Randomizers — Basics

m Another very useful class from the Java library is
Random
m Choosing numbers “at random” is important
when we try to simulate events
m Computers do what they are told, so they can't
really select “at random”
m Instead, computers use pseudorandom numbers,
which are sequences of numbers that
Appear to be random
are distributed uniformly enough to appear random

" J
Randomizers — Specifications

m The Java library class called Random can
produce pseudorandom numbers

m Once we have a randomizer, we can use it to

Get a “random” decimal between 0.0 and 1.0, using
nextDouble method

Get a “random” integer between 0 and a number we
choose using the nextint method
= nextInt(10) gives one of the numbers 0,1,2,3,4,5,6,7,8,9

m Notice the similarity in method names to those of
the Scanner class




" J
Using Randomizers

m Although the methods in class Random are
restrictive, we can use them to get numbers in
any range

m The method nextDouble returns a number in
the range 0.0to 1.0. To get a number in the
range a to b, use
a + (b—-a)*nextDouble()

m The method nextlInt accepts an argument, n,
and returns a number in the range 0 to n-1,
inclusive. To get a number in the range a to b,

inclusive, use
a + nextint(b-a+l)

import java.util. Random;

u -/J' Sample program illustrating uses of class Randem

public class UseRandomizer

{
Exa Ie public static void maini(String[] args)
I I I {
p Randem randomizer = new Random();
System.out. println ("Randem numbers betwesan 0 and 17);
for (int 1 = 1; i <= 20; 1i++)
Output 0
. double x = randomizer.nextDouble () ;
WIII be System.out.println (%) ;
ifferent ; ! inclusi
. . . ;
d System.out.println ("Random numbers between 0 and 99, inclusive”)
for (int 1 = 1; 1 <= Z0; 1++)
every {
. int n = randemizer.nextInt(100);
tlme gystem.out.println(n)

}
System.out.println("Random numbers between 1 and 10");
for (int 1 = 1; 1 <= 20; i++)
i
double x = randomizer.nextDouble () ; «—A number from 0 to 1
double v = 1 + 9%H; -
System.out.println(y); From 1 to 10
}
System.out.println("Random numbers between S00 and 1000, inclusiwve™)
for (int 1 = 1; 1 <= Z0; 1++)
! From 0 to 500
int n = randomizer.nextInt (501) 4
int m = 500 + nie— From 500 to 1000
System.out.println (m] ;
i
i
i
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Object References

m Variables used for objects refer to the objects
m Each object has its own identity
You can think it as the street address of a house

m Each time you use the new keyword, a new
object, with its own identity, is constructed

m If you don't use the new keyword, you don't get a
new object — just a new reference

m Primitive types do not use the new keyword

You just declare the variable and initialize it with a
value

Each variable labels a different value

" J
Example: Primitive Data

int = = 100;
int ¥ = ®; // a DIFFERENT numker than =
int z = 100; /f also different

// Display information

System. out.println ("NUMBERS AT START: ") ;
System.out.println("x iz " + =);

System. out.println("y iz " + ¥i:
Sygtem.out.printlni"z iz " 4+ z);

// Change one of the numbers
®x = x + 50; // does NOT affect vy

// Display changed information
System. out.println ("NUMBERS AFTER CHANGE ToO x:");
System. out.println ("= iz " + =) ;
System.out.println("y is " + v);
System.out.printlni"z iz " 4+ =z);

NUMBERS AT START:

b iz 188

vy iz 1868

= is

aa
MUMBERS AFTER CHANGE TO x|
b« is 158
vy iz 1868
= iz 188
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Example: Objects

Polnt P = new Poilnt (100, 200 ;
Point Q@ = P; // refers to SAME point as P
Point R = new Point (100, 200); // refers to a DIFFERENT point

/4 (with same coordinates)
// Display information about points
System.out. println ("POINTE AT START: ™) ;

System.out.println("The x-coordinate of P iz " + P.x);
System.out.println("The uz-coordinate of QO iz " + Q.x);
Sygtem.out.println("The z-coordinate of R iz " + R.x)

// Change the coordinates in one point
P.translate (50, 40); // affects Q tool

// Display changed infermation
System.out.println ("POINTS AFTER CHANGE TO P:");

System.out.println("The x-coordinate of P iz " + P.x);
System.out.println("The x-coordinate of © iz " + Q.x);
Sysgtem.out.println("The u-coordinate of R iz " + R.x)

he x—coordinate of P is
he x—coordinate of Q@ is
he x—coordinate of R is

[FOINTS AFTER CHANGE TO P:
he x—coordinate of P is
he x—coordinate of Q is
he x—coordinate of R is

" JE
Pass by Reference

m We have done pass-by-value in the
previous series
The variable which is passed to the method
keeps its original value
m If you pass a reference to a method, it is
the reference that is passed, not the value!
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import Jjava.awvt.Point:
/4 Simple program to demons3tate parawmeter passing methods
public class testPoint |
public static wvoid main(String[] args) {
Foint p=new Pointc(5,10):
test (p);
SBystem.out.println{ +p.x + +p.v 1:

Foint co=new Foint (20, 40);
testd (g, q.v):
System.out.princln +q.x + +o.v )

H

/7 Pass by reference

static woid test (Foint p) 4
p.translate (50, 100) ;

H

f/ Pass by wvalus

static woid testi(int =, int v |
¥ += 50:
v += 100;

" JE
Summary
m The idea of an object and its construction

m Library objects
m Object references
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