Primitive types
Whole Numbers: byte (8), short (16), int (32), long (64) literal

Real Numbers: float (32), double (64) constants
Other Types: char (16), boolean

| nt count = O;

float velocity = 3.4F;

final double PI = 3.14156D; initialization
bool ean i sOn = true, done = fal se;

vel ocity = 4. 5F; :
assignment

References to objects in the heap object in dynamic memory

Matri x subMatrixl = new Matri x(); (heap)
Matri x subMatri x2 subMatri x1:

subMatri x1

subMatri x2 >
Vect or vel Vector = null;

final d ock systend ock = new O ock(0.0D, 0.0D, 0.0D);
constant reference to an object (reference is const not the object)




Wrapper classes can convert Primitive types to Objects

i nt pCount = 5;
| nt egér oCount = new | nt eger (pCount ) ;

Reference to an object
Primitive type Stack Heap

5 (pCount’s val ue) oCount : | nt eger

oCount 5)

Primtive type W apper d ass
bool ean Bool ean

char Char act er

byt e Byt e

short Shor t

| nt | nt eger

| ong Long

fl oat Fl oat

doubl e Doubl e




I nt count 1
I nt count 2

Point pointl = new Point(5,5);
Poi nt poi nt2 = new Point (6, 6);

Stack Heap

5 (count 1’ s val ue)

poi nt 1: Poi nt
5,5

6 (count2’s val ue)

- —

poi nt 2 poi nt 2: Poi nt
6, 6

pointl _——

count 1 count2; countl = 7;
pointl = point2; pointl.set(7,7);

7 (count 1l s val ue)

: Poi nt
5,5

6 (count2’s val ue)

pointl __

poi nt 2 poi nt1, p7oi7nt 2. Poi nt




package i ntro;

/ *
named constant
s
static members
class Introd ass {

(class variable)
static final double PI = 3.14456D; one copy per class

static float acceleration = 0.O0F;
i nt count = O Instance variables

Vel ocity final Vel = null; each instance of IntroClass
has its own copy

voi d printResult() { local (auto) variables

doubl e val ue = (6. 5D);
Systemout.println( “result 1s: “ + value );

static Cock sysd ock() {
Cl ock aut od ock= new C ock(0.0D, 0.0D, 0.0D);

return autod ock: static method (class method)
can not access instance
variables




parameters passed by value
(copy of parameter is passed
. to the method)
void setVelocity(Velocity inVel, int stNunber)

{

final Vel = inVel; array (knows its length)

}
public Velocity[] getVelocities() {

} command line
} % java app.Application
invokes this main method
package app;
Cl ass Application {

static void main( String[] ) |
doubl e dRef = Introd ass. Pl *56. 7D;
Cl ock local dock = Introd ass. sysd ock();

Accessing class
variables and methods
through the class name,

Introd ass i G ass = new Introd ass(); nOtrgference1I)an
| A ass. printResult(); Instance

iInstance methods need references
to instances to be invoked




— — — operation signature

AN — :
~ —\ operation prototype
public Matrix invert(Matrix matrixlin, int type)
{ type = 6 )
mat ri xI n. conpact () ;

method

Matrix invMatrix = new Matri x(); body

return invhMatrix; }

snapshot of memory just
before the method “invert”

vel l nvMatri x exits
vType
vel l nvMatri x

vel Matri x

1 (vType’ s val ue) Stack

6 (type s val ue)

vel Matri x __—————””———___——:::;d'

null vellnviatri x

i nvMatrix —




— — — operation signature

AN — :
~ —\ operation prototype
public Matrix invert(Matrix matrixlin, int type)
{ type = 6 )
mat ri xI n. conpact () ;

method

Matrix invMatrix = new Matri x(); body

return invhMatrix; }

snapshot of memory just
after the method “invert”

vel l nvMatri x exits
vType
vel l nvMatri x

vel Matri x

1 (vType’ s val ue) Stack

/’
vel Matri x __—————””———____—

vel l nvMatri x




static methods in class
IS a package (no need to explicitly import this package)

Qper ati on prototype

doubl e Mat h. abs(doubl e)

doubl e Mat h. sqrt (doubl e)

doubl e Mat h. acos(doubl e)

doubl e Mat h. asi n( doubl e)

doubl e Mat h. at an( doubl e)

doubl e Mat h. cos(doubl e)

doubl e Mat h. si n(doubl e)

doubl e Mat h. t an(doubl e)

doubl e Mat h. random()

doubl e Mat h. pow( doubl e x, double y) x to power vy
doubl e Mat h. exp(doubl e)

doubl e Mat h. | og(double x) natural |og (Iogeg, | n( X))




USA standard socket

Interface
We deal with interfaces in our /
daily life ‘

-;."
Client of the Service
Provider

Toaster uses the interface “USA
standard socket” to get power.
Toaster does not care how the
power is being produced Service Provider
(implemented) Implementation of the interface
“USA standard socket”




public interf
<4 Power get Power () ;
}

ace USAsocket {

public class Coal Power

I npl enent s USAsocket {
Power get Power () {
/1 coal 1nplenentation

}

public class Nucl ear Power
I mpl enment s USAsocket {
Power get Power () {
/'l nucl ear inplenentation

}

Toaster knows nothing about | public class Toaster {

coal or nuclear power

&L

private USAsocket nmySocket = null
public void plugln(USAsocket soc) {
mySocket = soc;

USAsocket nySocket =

@\ Toaster nyToaster =
$

public class Assenbl er {

myToast er . pl ugl n(mySocket) ;

new Coal Power () ;

new Toaster();




public class Toaster {
private USAsocket nmySocket = null
public void plugln(USAsocket soc) {
mySocket = soc;

}

A

public interface USAsocket {
Power get Power () ;
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public class Coal Power public class Nucl ear Power
I npl ement s USAsocket { I npl ement s USAsocket {

Power get Power () { Power get Power () {

/1 coal inplenentation /'l nucl ear inplenentation

} }

}

public class Assenbl er {
USAsocket nySocket = new Coal Power () ;
Toaster nyToaster = new Toaster();
myToast er . pl ugl n( mySocket ) ;




Assenbl er

Toast er
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<<| nterface>>
USAsocket

Coal Power
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public class CircuitSolver {
public void solve() {
Sgvat ri x2D ml = new Paul SgMvatri x2D() ;

double tr = ml.trace();

~
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public interface SgMatri x2D {
doubl e trace();
SgMvat ri x2D i nverse();

L>
\
\

public class Paul SgMvatri x2D

I mpl ements SgMat ri x2D{
private double all = 0. 0D
private double al2 = 0. 0D,
private double a21 = 0.0D
private double a22 = 0. 0D,

publ i ¢ double trace()({
/[l Paul’s trace inplenentation

}
public SgMatrix2D i nverse() {

/1l Paul’s inverse inplenentation

}

public class BruceSgMatri x2D
I npl ements SgMat ri x2D{

private double[] a = null;
publ i c double trace(){

/'l Bruce’s trace inplenentation

}
public SgNatrix2D inverse() {

/'l Bruce’s inverse inplenentation

}




