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IWONNN Java-a "'ann nian Kin (interface) pwan
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public ) pmiarxn yoma "'y NX 7'on pwinn
nYpIann npnnn poonw (methods

abstract — wmm 7101 n'n' oMYA PN
(java 8n 7nn) default — wimm 175" o'nN'winn 77n
private Nnix121 n'wninn yoin 'nnN'vy

IN public nix1"2 — wm' D' DAY D''OVO D'NIN'Y
(Java 8 mnX NIXONA1) private

public static final onw niITY
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J 7Yinn oy J
public interface InterfaceName { N

public String someMethod();
pUbI%SAXPid anotherMethod(int param); NI'YIVoAN

}

abstract

public class Concrete implements InterfaceName {

@Override § NN NYnnna ap7nn J
; - 7YInn
public String someMethod() {..}

@Override }
vin'nn

public void anotherMethod(int param) {..}



NIIX AX'MN Pwan - Shape :1 XnaIT

JNM0NIRTA NIX A¥''NN Shape nwa pwan 11

niwnnny Nip?nnn 75 nx a*nn Shape pwinn
NITINN 2 1Y winm 71707 ,INIX

NIIXN VYW NX NawNn — getAreal()
IXN IR NAX' NN DTN 2'tnn — getDetalls()

public interface Shape {
public float getArea();
public String getDetails();



Square np7nnn

public class Square implements Shape {

float side; NX NYNNN X'AY AN'YNn Ag7nnn
{ 2wInn

public Square(float side)
this.side=side;

}

[ Yinn NiTinn YU winm ]

public float getArea() ,//’//,

return (side*side);

}

public String getDetails() {
return "Square: side=" + this.side;

}




Circle np?nnn

public class Circle implements Shape {

float radius;

public Circle(float radius) { //Constructor
this.radius=radius;

}

}

@Override

public float getArea() { //Implementing Shape.getArea()
return (float) (radius*radius*Math.PI);

}

@Override

public String getDetails() { //Implementing Shape.getDetails()
return "Circle: radius=" + this.radius;

}

public float getRadius() { //Circle specific method
return this.radius;

}




Shape aion n"19n 019'V

70 78 y1axn? 712* Shape a1on n"19n 019'0
.Shape pwinn NX wnnnn VP"AIX

Shape shapel
Shape shape2

new Square(100);
new Circle(50);

NITANA NI71700 NITINNAYT 77 INIWXARA XNpP7 N1
shapel.getArea() 2177 .pwiann

?Circle-7 n'o'xo0n nTINNT? XNP7 1

Circle circle = shape?2;

System.out.println( circle.getRadius() );



Shape aion n"19n 019'V

70 78 y1axn? 712* Shape a1on n"19n 019'0
.Shape pwinn NX wnnnn VP"AIX

new Square(100);
new Circle(50);

Shape shapel
Shape shape2

NITANA NI71700 NITINNAYT 77 INIWXARA XNpP7 N1
shapel.getArea() 2177 .pwiann

yx17 v Circle-7 n'o9'xo0n NTINN7? XNp7 '
.casting Niyx¥nxa XN

Circle circle = (Circle) shape?2; // Down-casting

System.out.println( circle.getRadius() );



Cast

_—
‘cast 7w 0o v v

(Implicit) Tnnna niwy7 "wor :Upcast =
(explicit) "\nraa niwy? oxavn :Downcast =

10



Cast

.cast 7w 010 1Y v

(Implicit) Tnnna niwy7 "wor :Upcast =
(explicit) "\nraa niwy? oxavn :Downcast =

NXM INT NINAY IR TN NIRAY DN AW WIin'vl
NN 7un X721 NN X7 TN =

N7 V191 72X ,I'MNNY DN :AX AT =

Circle

1



Cast

.cast 7w D10 Y Y
(Implicit) minna niwy7 "wox :Upcast
.(explicit) 2N niwy? oaarn :Downcast

NXM DT NIXAY IX TN NINAY DN 'Y Win'v)
NN 5N K71 NN X7 TN
N7 7V191 72X ,I'MNNY DN .NXM T

INXY VP"MAIND NX NN X7 ,on' mwn Cast

castn yin'a7 nax1 7D T
niXAY "mm"l ,Np X7 TIR
YIN'Unn YIN'n7 TWONX 'R 0DMY97 11NYX7 12



N'901N Nnwn '7'D

(wnnn XINW) pwan o019'un NINWNY7 DYY 7¢ Nnwn 11'K)

Square mySquare = new Square(100);
Shape myShape = mySquare;
NN D'YNNNY D'OI9'0 Y [ IN ,I9NN 112 NNWN NIYYT7 TWON 'X
7YUIn ININ
down-casing-a 1Ty'n? "WOXR v =

X] Circle myCircle2
Square mySquare2
M Square mySquare2

mySquare;
myShape;
(Square) myShape;

NTIN NNWN Vs ansse

Circle

e L I YU TTh Eh i e Th R

Circle myCircle2 = (Circle Square

("1ary 1’8 myShape-w "nan'wd) nxr e

13
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Shape pwina

DY T'NX [9IX] TIAYY7 17 "WOKN D'PYIN] WIN'WU:N
JYUINN DX NIvnnnn NRIY Ninn v 0'ojpmaix

.DIY D'AI0N D'URMAIN 7'D' '9IN'719 VN

Shape[] shapes = new Shape][ ]{
new Square(10),
new Circle(20),
new Square(100)

}s
for (Shape shape : shapes)

System.out.println( shape.getDetails() + "\t area=" +
shape.getArea() );
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INT'1 '¥ap oy1 (Mp3)
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Playing Mp3

public class MP3Song ({ public class Player {

public void play () { private boolean repeat;
// audio codec calculations, private boolean shuffle;

// play the song...

} public void playSongs (MP3Song[] songs) {
do {
// does complicated stuff if (shuffle)
// related to MP3 format... Collections.shuffle (Arrays.asList (songs));

for (MP3Song song : songs)
song.play();

} while (repeat):;




Playing VideoClips

public class VideoClip {

public void play () {
// video codec calculations,

// play the clip

// does complicated stuff
// related to MP4 format

public class Player {
// same as before...
public void playVideos (VideoClip[] clips) {
do {
if (shuffle)

Collections.shuffle (Arrays.asList (clips));

for (VideoClip videoClip : clips)
videoClip.play ()

} while (repeat):;




TI? 7190W

public void playSongaleP3Sona[] |song§) {

do {
if (shuffle)
Collections.shuffle (Arrays.asList ) )7

for song : )

} while (repeat):;

play() o' o'nnwn YW NiNnY
INnIv niyIo 19X

public void[playVideod(VideoClig[] [clips) f{
do {
if (shuffle)
Collections.shufffle (Arrays.asList (clipd)) ;

for VideoClip! videoClip : )
.play‘

videoCli ),

o~

} while (repeat)

TIPN 'WOR ¥ NX ATN7 NX¥1)




7YINd win'y

public void play (Playable[] items) {
do {
if (shuffle)

Collections.shuffle (Arrays.asList (items)) ;

for (Playable item : items)
item.play () ;

} while (repeat);

public interface Playable {
} public void play () ;




D'PO0N "'V PYINN WUIN'M

public class VideoClip implements Playable ({

@Override
public void play() {
// render video, play the clip on screen...

}

// does complicated stuff related to video formats...

public class MP3Song implements Playable ({

@Override
public void play () {
// audio codec calculations, play the song...

}

// does complicated stuff related to MP3 format...




D'OYIN'™719 0'DYN

Playable[] playables = new Playable[3];
playables[0] = new MP3Song() ;
playables[l] = new VideoClip() ;

playables[2] = new MP4Song(); // new Playable class

Player player = new Player();

// init player...

player.play (playabl

VN 72N 75 1Ay
n'xnnn play() n X

public void play (Playable [] items) {
do {
if (shuffle)

Collections.shuffle (Arrays.asList (items)) ;

for (Playable item : items)
item.play () ;

} while (repeat);




D'PYIN 7V TIY

.NEW NTIZ9N NITY 7YinN 7¥ yoIn 1IX'? [N X7
D'VIARZ DAl NITINN 7207 71D pwan

NN TAX PYINN NI wnNn? 720 npnn
(N2 nwnN'? 9'7nn)

publicCircle implements Shape, Drawable {...}

NIX DA 717" TRI) ANX PYIN 2'NIN7 71D PwIn
(NT pYIN2 NNTANN NITINAN

public Shape extends Drawable {...}
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NI'a'o 7V NI71Yo

D'V 7V NI71YO VIX'A7 DMIVIOIN
(int, short, byte, char) p'n%w n'oi9'v v pa =

3 00000000000000000000000000000011

~ Unary bitwise complement

<< Signed left shift
>> Signed right shift
>>> Unsigned right shift
& Bitwise AND
A Bitwise XOR

| Bitwise OR

24



NIXNAIT - NI''0 7V NI71YO

n'va 32 Int
TAIRIT] A1¥T
3 000000000000000000000000000000112
~3 11111111111111111111111111111100

Int X = 3;
Int y= ~x // Bitwise not

System.out.printin(Integer.toBinaryString(3));

25



NIXNAIT - NI''0 7V NI71YO

n'uva 32 Int

TAR1IT] 1%
00000000000000000000000000000011
11111111111111111111111111111100 not
11111111111111111111111111111101
00000000000000000000000000001100 Shift left
11111111111111111111111111111110 Shift right
01111111111111111111111111111110

?i & 3n7amnn
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NIXNAIT - NI''0 7V NI71YO

n'uva 32 Int

TAR1IT] 1%

3 00000000000000000000000000000011
&
i 00000000000000000000000000000101

00000000000000000000000000000001

?i & 3n7amnn
| Yw o"'n D'V'aAN IV =
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(Stack Trace)
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Interpreting a Stack Trace of an Exception

T2 17 |NIY YyT'Na WNNYN? [N ,NINN DX 170N nanna 0'Ypnavd
YN N'D 1AV NNDINA DI DX NANND 210 DX NINTY

Console:

Exception in thread "main” java.lang.NullPointerException at
com.example.myproject.Book.getTitle(Book.java:16) at
com.example.myproject.Author.getBookTitles(Author.java:25) at
com.example.myproject.Bootstrap.main(Bootstrap.java:14)

Book.java:

public String getTitle() {
System.out.printin(title.toString()); <-- line 16
return title;

:
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Interpreting a Stack Trace of an Exception

NO0I11 XNAIT

Exception in thread "main" java.lang.OutOfMemoryError: Java heap space
at java.util.Arrays.copyOf(Unknown Source)

at java.lang.AbstractStringBuilder.expandCapacity(Unknown Source)

at java.lang.AbstractStringBuilder.ensureCapacitylnternal(Unknown Source)
at java.lang.AbstractStringBuilder.append(Unknown Source)

at java.lang.StringBuilder.append(Unknown Source)

at SmallTestMultiCollections.testOrder(SmallTestMultiCollections.java:56)
at SmallTestMultiCollections.main(SmallTestMultiCollections.java:34

30



The end
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