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Interface Iterable<T>

Type Parameters:

T - the type of elements returned by the iterator

Iterator<T> iterator()
Returns an iterator over elements of type T.

Interface Iterator<E>

Type Parameters:

E - the type of elements returned by this iterator

boolean hasNext()
Returns true if the iteration has more elements.

E next()
Returns the next element in the iteration.

default void remove()

Removes from the underlying collection the last element returned by this iterator
(optional operation).
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1Y TNX 72 ,0M1010'K 190N V' TAN7 [N qOIX 707 =
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Comparable and Comparator
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Comparable<T>

INIX OP"AIRN DX RN Comparable<T> pwinn
.(Rectangle nx ,7wn%) nuwn’ nx7

NX NHYN? N AR Ap7mMN DX |"xn T =
Rectangle

NI ,INXY DPMAIRN 7w o197 ATt T O"Ta =

public class Rectangle implements Comparable<Rectangle>

Interface Comparable<T>

Type Parameters:
T - the type of objects that this object may be compared to

compareTo(T o)

int
Compares this object with the specified object for order.
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Comparator<T>

AWK D'0paIN kNN Comparator<T> pwinn
MW7 TNRN T 019'0N D'VP"AIX NRIYNYT D'YNYUN

:Comparator XInw VPR NTANT KAAIT

public class RectangleComparator implements Comparator<Rectangle>

Interface Comparator<T>

Type Parameters:
T - the type of objects that may be compared by this comparator

compare(T 01, T 02)

int
Compares its two arguments for order.
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https://docs.oracle.com/javase/8/docs/api/java/util/Comparator.html
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|Stack
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<<interface>>
IBoundedStack

<<interface>>
IUnBoundedStack

<<interface>>
ISumStack
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Collection Interfaces(partial)

Unordered
Rejects duplicates
<<interface>> <<interface>>
Collection Map
Unordered A JAN
Rejects
duplicates
<<interface>> <<interface>> <<interface>> <<interface>>
Set List Queue SortedMap
s Ordered FIFO Order Ordered

Allows duplicates  Allows duplicates Rejects duplicates

<<interface>>
SortedSet

Ordered
. ) Java nowa 1 n1dIn 10
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<<interface>>

______________________________________________________

Ellipse

:

Circle

Trapezoid Parallelogram Triangle

$

Diamond

Rectangle
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<<interface>>

Ellipse

:

Circle

IShape
A
<<abstract>>
AbstractShape
+ i
Polygon
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Shape pwiInn

public interface IShape ({

public
public
public
public
public
public
//...

double perimeter() ;

void display() ;

void rotate (IPoint center, double angle) ;
void translate (IPoint p) ;

Color getColor() ;

void setColor (Color c);
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AbstractShape NLOWOINN NP7NNN

public|abstract|class AbstractShape implements IShape {

protected Color color ;

N 770 77 nwnnn np7nnn e

public Color getColor() { 10N O pwann 7w niIminnn
\ return color ; "N1'NN Tim™ Tip 7190w
NX'N NIvnNinn X700 NITIMNN NX *
public void setColor(Color c) { abstract 1 Ni''xn
color = c;
¥

public abstract void display();

public abstract double perimeter();

public abstract void rotate(IPoint center, double angle);
public abstract void translate(IPoint p);
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AbstractShape NLOWOINN NP7NNN

public abstract class AbstractShape implements IShape {
protected Color color ;

public Color getColor() {

return color ; 2V Nn¥Nn 2V NG Awor
} nivnimn X7 NImnn

n vy np7nnn

nX wnn? noxn AbstractShape
color = ¢ ; N7 X'nw Shape 7w niminnn

] nwunm

public void setColor(Color c) {
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public abstract class AbstractShape implements IShape {

protected Color color ;

public AbstractShape (Color c) {
this.color = c;

h

public Color getColor() {
return color ;

}
public void setColor(Color c) {
color = c
}
} Java nowa 1 n1In
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Polygon np'7nnin

public class Polygon extends AbstractShape {

public Polygon(Color c, IPoint ... vertices) {

super(c);
// add vertices to this.vertices...

)
public double perimeter() {...}

public void display() {...}
public void rotate(IPoint center, double angle) {...}
public void translate(IPoint p) {...}

public int count() { return vertices.size(); }

private List<IPoint> vertices;
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.(default niminn) niwvninn

NITINNAAI D'7Y1N] YWIN'Y7 NI9'TY W' — 1119 7V
790N 7V n72an 'K, nwin' nniy? .default
UNN? N7 NN DNIRY D'PYINN
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}

public interface I1{
default void func() {

}
}

System.out.println("I11");

public interface I2{
default void func() {

}

System.out.println("12");
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public class MyClass implements I1, I2{

@0verride
public void func() {

}

System.out.println("MyClass");
I1.super.func();
I2.super.func();

public interface I1{
default void func() {

}
}

System.out.println("11");

public interface I2{
default void func() {

}

System.out.println("12");
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(JDBC :7wn%) no'pwin 7w qOIX 0'02 7V DN V' TAN7 N1 V91 =

DXV LINIAND 17 QI DX DA YNT7 1'wn' INW70 pwn oy TIAy7 AN2w Nipe Tip
7YINN INIX DX TYNNNN NYTN Ap7nnn

121122 12D CWKR NN NIXPZAIO 720 NN X' ,NIE IR TRR YN Twnnn n'7nn TWXD
(Comparable :7un%) n'pwin DnIx N2y

NYIIN

2wn?) NI 'Y IX N90IN NIX? NNt NRNn 7Y TIpa 1IN vin'y
(ColoredRectangle, SmartTurtle
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(AbstractShape 7wn?%)
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Cast n'o19'u Nnnn

7v ¥ Cast Xx17aw MaIx 11019IN NNTYA N'YYI NIX'AQ 0'019'0 NNNN
MN7 0N 17X 019'VN OYW7 2'a0n 0'™MAI0 NAMD T

(Type) <Expression>
(D"2'u'M™M9 D'0I9'V7 ON'NN 12X XD |I'TN)
<Expression> 'l0'anw DXYN QY Type 019'un oIN' X' KN
.019'07 D'NNN DXYVN DX ,AvNN

Type 019'07 D'8NN DXY7 ON"NN XY 01NN OX NN'7¥N N71Y9Nn
019'0N NI72 ,'77D NIND 01907 oIN 7w nnn (downcast) Nnun? nnin =
.DXVN 7¢ '00ON 019'VN 7W RXRX XIN Type
(7w IX nP7NN) 720 AN 019'07 oin' 7w nnn :(upcast) nyn7? NN =
NNX7'09NIP NKAY DM NNX NN ‘D =
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Cast n'o19'u Nnnn

public
public
public
public

class
class
class
class

A

B extends A
C extends B
D extends A

AN
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Cast n'o19'u Nnnn

N'D ;WII9N 1MVI9IN NDMIXA K7 770 NTa,NN'7x¥n TN n7yn? nnnn
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Cast n'o19'u Nnnn

DNIN X7 YyaXmMn DXYN 019'0 NXM AT DX 7wd3'7 N717V non? nnn
(ClassCastException ann par) quun nadinn Type 019107
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o /
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n o
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(compatible types) nmwox naonn D 7121 NX7'ONIp NTA =
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AN PNTNIE7W2'N NRIN K7 DONN DX AT INKD =

N1'TNNI) D'W2IXNT7 0 NNTAIM maxSide () XN7'RWUN NXAN KNAIT2
Shape nNy7'7NN2 NN XN7'RY 2D 'K (NI 27Iman y7x¥n IR DX

(nuwoin X7 D)
NNIXN 72 a0 NI D210 Y7§n IR DR AWN? XN NIR7nwd

NINN VX271 7V191 17 12N DXYN 019'0 NX 1127 NI 7V ,)vna
DXNN]
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NNTANN getClass nTINNN "y X'N NXT Y¥2A7 NNXK T
N?7nn D1 n'pin class 'vvon nTwnl Object -2

IShape [] shapeArr =
double maxSide = 0.0;
double tmpSide;
for (IShape shape : shapeArr) {
if (shape.getClass() == Polygon.class) {
tmpSide =((Polygon) shape) .maxSide() ;
if (tmpSide > maxSide)

maxSide = tmpSide; 019'0N NNIX 227 NN
? Triangle Ix Rectangle

NP7NNNN D' N7X DNV
1I9NNY' X7 D71 Polygon
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instanceof

- YD NpPNn is-a N™Mo9n ONN P12 instanceof IVISIRN
N'YUNNN IX D' IN NP7NNN NNIX 019'0N X'N ORN NI7D

IShape [] shapeArr =
double maxSide = 0.0;
double tmpSide;
for (IShape shape : shapeArr) {
if (shape instanceof Polygon) {
tmpSide =((Polygon)shape) .maxSide () ;
if (tmpSide > maxSide)
maxSide = tmpSide;
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instanceof

7v >"1T12 T'wn 0'myy niniim nirnima Casting-2 win'y
2N7 nyanv ("design 2 axa") nd>avnn jnOna nwa
DT'OIN'719] (121 X7 wIn'wun

D'wnnwn YwKRD Casting-2 win'wn oinm |'k 0D'N'YY
IN, [N'2NID 7V N0Y 17 'R AWK NIY77D N1DIN NIMS02
N1j71 0 ONXRI V79D 2AND1 TYWKRD TIART? 170 YT TWUKRD
J'DNN Y NTTNY NN 07
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anp) nip'?n Java now? C nown T "DIAN"7 191X NRAN NNAIT TIpD
NNIX 22107 N0 ,NMVNIN'A NIX VINIAKD 7270 (rotate N'¥19N

(vwom NN X7 Da) Shape nP7NNa 212'0 NNW YTAIN X7 ,I1T XNAITA
17 72VINY DXV 019'0 NN 127 NIFZ7N 7V ,MIY 212'0 NNW NIX 727w 11N
OXNN] NNN Y¥a71 7y19a

void rotate (IShape s, double degree) {
if (s instanceof Polygon) {

Polvaon p = (Polvaon)s:
P- rotatePolygon(degree) ; | Ellipse nip7nnn
return;
} nivnnn Polygon
if (s instanceof Ellipse) { I
Ellipse e = (Ellipse)s; N'¥{72I9 NNK 73
e.rotateEllipse (degree) ; 212'07 NNNK
return;
}
assert false : "Error: Unknown Shape Type";
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instanceof

ni?7Nna wnnwi OO 7 oa X7x Java -7 1 X7 Tipn X Dan% '
'NXNX 7D DV NN NTIAY? T'NR PWIN 790N TWK (7WIn IX) NOYWOIN
2leakihh

abstract class AbstractShape implements IShape ({
//...

abstract void rotate (double degree) ;
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instanceof

abstract class AbstractShape implements IShape {
//...

abstract void rotate (double degree) ;

class Polygon extends AbstractShape {
//...
void rotate (double degree) {
rotatePolygon (degree) ;

}

} [class Ellipse extends AbstractShape ({

T //...

void rotate (double degree) {
rotateEllipse (degree) ;

}
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ni?7Nna wnnwi OO 7 oa X7x Java -7 1 X7 Tipn X Dan% '
'NXNX 7D DYV NN NTIAY?7 T'NR W 790N TWK (7WIn IX) NLWOIN
2leakihh

abstract class AbstractShape implements IShape ({
//...

abstract void rotate (double degree) ;

NNIXN 70 MY TIZ INIRA WNNWR? Nip7n 72010 ol

void rotateShape (AbstractShape s, double degree) ({
s.rotate (degree) ;

}
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7NN winm

void rotate (IShape s, double degree) {
if (s instanceof AbstractShape) {
AbstractShape aS = (AbstractShape)s;
aS.rotate (degree) ;
return;

}

assert false : "Error: Unknown Shape Type";

nx"71 AbstractShape 7 Casting vixa
NI7NNa nwnim IT nTinn .rotate nTinn%
Ellipse 1 Polygon
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Dynamic dispatch vs.
static binding

NMNI'T X' Java 2 yoim 'MinY N7yon
(N7 nn'nnn DX ) 2'won7 wr a9 IR JVM-7 'y X7 29ronipn =

'97 17D ,"MNXITN 019'0N 97 o'RkNNN NNWA NX 7von JVM nnx nta =
V191 yaxImn Dxyn 019'0

N'"IXRIVAI D'IYOY NIDN NMXYI'T N7VON

70NN 2700 07790170 1AW )'70NN AN NTVIX ITDW NNYT N7V9N
[AT2 N7 X NNRT TRE7'WONT W A9 ITR 1N DL, DN7ToNIN
7'WON7 W'Y X190 NN )oN 7'0N71 MKI'TA 019'0N 1NN NX¥NM

static binding n'x1j72 YNN N'¥7219 IT'R YAl 177'9n17n DNAY DN
(*ovo Nw'y)
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devirtualization :n'N¥1T'n'VOIN

'OXVON 019'V7 NNT N™MI9N 7Y MKI'TN 0I9'VNY 1IN N'X7'ONIR [NT2 12D ,D'N'ION DMPN]
N'7RIVYN7Y9N2 X 'R TR N7

TP ,7wun?
MyClass o = new MyClass() ;
o.methodl (5); // clearly o is a member of MyClass

NINT7 A7monipn yTI' n7RN DN 7D NXR X7 071N

PY DN W
final "Tam MyClass DX =
17U noTvam 071 ;£inal npP7nna 1Tam methodl NN'WNY IX
private NniNw N7yon
D'X12 N7V9N
super NNV N7y9n
(...onw T '9) ,static method) np7nn 'mNw nvon

7'von7 nxpno 1tk JVM 7 ninini devirtualization yxa% 215* 277 onipn ,n780 npzna
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public class Animal {
public static void hide() {
System. out. format ("The hide method in Animal.%n") ;

}
public void override() {
System. out. format ("The override method in Animal.%n");

}

public class Cat extends Animal {
public static void hide () {
System. out. format ("The hide method in Cat.%n");

}
public void override() {
System. out. format ("The override method in Cat.%n");

}
}

public class Client{
public static void main (String[] args) {
Cat myCat = new Cat();
Animal myAnimal = myCat;
//myAnimal .hide () ; //BAD STYLE
Animal. hide() ; //Better! 20971 NN

myAnimal.override() ;

i The hide method in Animal.
Java novwn | The override method in Cat.

AN 7N NY e



public class Base {
private void priv() { System.out.println("priv in Base"); }
public void pub() { System.out.println("pub in Base"); }

public void foo () {
priv() ;
pub () ;

public class Sub extends Base ({
private void priv() { System.out.println("priv in Sub"); }
public void pub() { System.out.println("pub in Sub"); }

public class Test {

public static void main (String[] args) {

Base b = new Sub();
} ° (o) (@]

priv in Base
pub in Sub

Java nowa 1 n1dIn 46
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public class Base {

private void priv() { System.out.println("priv in Base"); }

public void pub() { System.out.println("pub in Base"); }

public void foo() { .this.priv() 7 NN"?7 N7PY priv() 7 mmp\
this.priv(); yaxn I'9NY 0p"IR? KIn DA y1axn this y'axnn
this. pub () ; — Base T'MN XIN this 7w 'vvon o19'vN 7aX b

} \ STI7N M) DAY ng7nnn 7w o19'0N

public class Sub extends Base ({
private void priv() { System.out.println("priv in Sub"); }
public void pub() { System.out.println("pub in Sub"); }

public class Test {

NN NIV DN
"YVON 0I9'VN
?Sub 7 bhvw

public static void main (String[] args) {
Base Sub b = new Sub();
(o)
b.foo(); O (:)

priv in Base
pub in Sub
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'O00 IVl nWAIN  NITTY

N'VVO NIIX] NYXINN NITY? NIMON"'NN W N'x7'9n17 DA

NP7NN2 0P N'N DT DY NTY OX DA QTY 'TAN7 2710 nwArr np'7nn
(ANKX 019'V IX 0I19'V INIXN) 0'01N

public class Base {
public int i = 5;

} public static void main(String[] args) ({

Base bb = new Base() ;

Sub ss = new Sub() ;

public class Sub extends Base { Base bs = new Sub() ;

public String i = "five";
} System. out.printin(bb.1i)
System. out.printin(ss.1i),
System. out.printin(bs.1i)

public class Test {

five } ?09T1 NN
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public class Fib ({ AN D|7'Tr

public static long fib(int n) throws Exception{

if (n <= 0) {
throw new Exception (
"Cannot calculate fib for a negative int");

}

long prev = 1, prevPrev = 0;

if (n < 2){ return n; }

while (n >= 2){
long tmp = prev+ prevPrev;
prevPrev = prev;
prev = tmp;
n-=-=y

}

return prev;

} Java nowa 1 n1DINn
22X 7N NL'0NANIXR
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public static void main(String[] args){
x| System.out.println(fib6(5));

h

TNNQ N1 X7 DX 790pN' X7 TIipn ,21N 2V nnxn fib v jiron
NNINNDS Wn

2NN 7V 'NYN main DA — "N
AN “79077 11y — "oV

X7 KIN ITN TN NNAITA) AN N7 2N X7 ,72v19aw 17 'y
TAIY RIN 2T .719'0 IK DONXN IX )X 77vonipn 72N,y
V192 N7wW1 20N19 TR YT X7 271 1'OVO NIXa
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public static void main(String[] args){

try{
System.out.println(f16(5));

Iy
catch (Exception exp){

System.out.println(”’An exception has occured");

Iy
System. out.println("after try/catch block");

5
after try/catch block
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public static void main(String[] args){
try{
System.out.println(f16(-5));
Iy
catch (Exception exp){

System.out.println(”’An exception has occured");

Iy
System. out.println("after try/catch block");

An exception has occured
after try/catch block
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.catch 7172 290ni finally 7172

227N pNT? 7701 Y NnY

?¢' DIY 02NN 17N

?792TN INIX D'ANINN 071D DRN
?0'0P"MAIN DN D'A'N 0N

?120XV2 D'YTN 02N ' TAN7 [N DXRN
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