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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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public class StackOfInts {
public static int DEFAULT STACK CAPACITY = 10;
private int[] rep;
private int count;
public StackOfInts() {
count = -1;
rep = new int[DEFAULT STACK CAPACITY];
}

public static void main(String[] args){
StackOfInts sOI = new StackOfInts();
//some code

forEach nx'17
7V 1 TN
NINY V"IN

lterable

for (Integer currlItem : sOI){
}

Iterator<Integer> it = sOI.iterator();
while(it.hasNext()){
Integer currItem = it.next();

}



public class StackOfInts implements Iterable<Integer>{
public static int DEFAULT _STACK CAPACITY = 10;
private int[] rep;
private int count;
public StackOfInts() {
count = -1;
rep = new int[DEFAULT STACK CAPACITY];
}
@Override
public Iterator<Integer> iterator() {
return new IntStackIt(????);

} o
@)

} O
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public class IntStackIt implements Iterator<Integer>{
private int[] rep;
private int lastItemIndex;
private int currlndex;

public IntStackIt(int[] rep, int lastItemIndex){
this.rep = rep;
this.lastItemIndex = lastItemIndex;
this.currIndex = ????;

}

public boolean hasNext() {
return ????;

}

@Override

public Integer next() {
return ????;

}



public class MyList<T>{

private class Cell {
private T cont;
private Cell next;

public T cont() {
return cont;

}

public Cell next() {
return next;

/oA
¥

private Cell head;
/] ...



public class MyList<T> implements Iterable<T>{

private class Cell {

private T cont;

private Cell next;

public T cont() {
return cont;

}

public Cell next() {
return next;

Y /oo A
}
private Cell head;
/] ...
@Override

public Iterator<T> iterator() {
return new MyListIterator<T>(????);

¥



public class MyList<T> implements Iterable<T>{
//previous code here

public Iterator<T> iterator() {
return new MyListIterator(head);

¥

private class MyListIterator implements Iterator<T>{
private Cell curr;

public MyListIterator(Cell head){
this.curr = head;

} o
O
@Override (:)

public boolean hasNext() {

2 curr NTwN
return ?2???; ?MyListlterator
} . nZ7nn X' np7nnn jtnN)
@Override (MyList 7 nmng

public T next() {
return ????;

¥
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Comparator<T>

IWN D'VR"AIR IRNN Comparator<T> pwinn
MW7 TNRN T 019'0Nn D'VP"AIX NXRIIYNT? D'YNYUN

:Comparator XInw 0p"AIX NTANT? XNAIT

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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<<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 nowva 1 n1dIn 14
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abstract classes
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<<interface>>

IShape
A
<<abstract>>
AbstractShape
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Ellipse Polygon
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Triangle
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Shape pwvInn

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 NOWOINN NZ7NNN

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 ; "IN TN TR 7190w
N'N NIYNIMN X700 NITINAN DX *
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 NOWSDINN NP7NNN

public abstract|class AbstractShape implements IShape {

protected Color color ;

public Color getColor() {

return color ; 7V NONXNN 7V N7 ©WON
} nivninn X7 NITinn

n vy np7nnn

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

] nwunm

public void setColor(Color c) {
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NLYSIN NP7NNA 'X12 NTAN

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 nnIn

2'2N 7N NO'0NANIN
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NnLYOIN NP7NNA
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Polygon ni77nnn

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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}

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 I1l, I2{

@0verride
public void func() {

}

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

public interface I1{
default void func() {

}
}

System.out.println("I11");

public interface I2{
default void func() {

}

System.out.println("12");
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Cast n'o19'v Nnn

7V ¥ Cast Xapaw NIk 11019IX NNTYA N'WY] NIX'AQ 0'019'0 NNNN
MN? 0N 17X 019'0N OYW7 2'a0n 0'MAI0 NAMD T

(Type) <Expression>
(D"2'0'M™M9 D'0I9'V7 ON"NN 11'X XD |I'TN)
<Expression> '10'anY DXYN 11y Type 019'un oIN' X' KIN
.019'07 D'NNIN DXVN DX ,2VUNN

Type 019'07 D'8Nn DXY7 ON"'NN XY 01NN OX NN'7¥N N71Y9n
019'0N NI72 ,'77D NIND 019'V7 oIN* 7w nnn (downcast) nun7? nnn =
.DXVN 7¥ '00ON 019'VN 7Y RXRX XIN Type
(7w IX nE7NN) *720 AN 019'07 oin' W nnn :(upcast) n7vn? nOnn =
NNX7'9NIP NRAY NI NN NN ‘7D =
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Cast n'o19'v Nnn

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'v Nnn
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Cast n'o19'v Nnn

DNIN X7 YyaxXimn DXy 019'0 NXM AT DX 7wd'7 n717Y nun? NN
(ClassCastException ann par) quvn ndinn Type 019'0%
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Shape nNy7'7NN2 NNTI XKN7'RY 2D 'K (NI 271man y7x¥n IR DX

(nuwoin X7 o)
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NNTAINN getClass nTINNN "y X'N NXT Y¥2A7 NNXK N T
NP7Nn 721 0vpn class 'vvon nTwnl Object -a

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; 019'0UN NINIX 117 NN
? Triangle Ix Rectangle

NP7NNNN D' N7X D'MNY
I9NNY' X7 D71 Polygon
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instanceotf

- MY NpPnn is-a N'™Mo9n OXN P11 instanceof IVI9INN
N'YNNAN IX D' IX 770NN NNIXR 019'0N K'N DXN NI

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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instanceotf

7y O"T1a T'wn omyy nimm nirdima Casting-a win'y
2N7 nyvanw ("design 2 axa") nd>avnn jnOna nwa
DT'91IN'7192 |1D] X7 WIN'wn

D'wnnwn YWD Casting-2 win'wn o |'k 0'N'vY
IN, [N'2ND 7V N0™Y 17 'R AWK NIY77D N1DIN NIMB02
N1j71 0 ONXI V79D 2ND1 WWNRD TIA'RT7 170 YT TWUKRD
J'DNN 7Y NT'MY NXN2A V7
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anin) nip?n .Java now? C nown Tip "Dian"? nroIx Akan Xnarm TN
NNIN 22107 N0INI ,NMVNIN'A NIX VINIAKD 7270 (rotate N'X¥[19N

(uwom NN X7 Da) Shape nP7NN2 212'0 NNW Y TAIN X7 ,IT XNAITA
17 7QVINY DXV 019'0 NX 127 NI 7V ,MIY 212'0 NNW NIX D7 [1'n
DXNN2 NNN Y¥a71 72y19a

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

Polvagon p = (Polvagon)s:
p.rotatePolygon (degree) ; I EIIipse nlp'mnn
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

ni77nNna wnnwl OO 7 oa X7x Java -7 1 X7 Tipn X DANn7 '
'NXNX 7D DV NN NTIAY? T'NR PWIN 790N YW (7WIn IX) NLYWOIN
2eakihh

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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instanceof

ni77nNna wnnwl OO 7 oa X7x Java -7 1 X7 Tipn X DANn7 '
'NXNX 7D DV NN NTIAY? T'NR PWIN 790N YW (7WIn IX) NLYWOIN
2eakihh

abstract class AbstractShape implements IShape {
//...

abstract void rotate (double degree);

NNIXN 7D 112V TIR NN WNANWA7 NN 21 oI

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 XN Java 2 yom 'miny N7yon
(N7 nn'nnn DX ) 2'won? W Ao IT'R JVM-7 |'xn X7 Y7onipgn =

9% 173 ,MXI TN 019'0N 97 D'RNNN NNWA DX 7von JVM anx nta =
V191 yaxInn DxXyn 019'0

N'IRIVA'I D'NIYO7 NIDN NMXYI'T N7VoNn

70NN 77N 077'9n17N 1AW )'70NN AN NTVIX ITOW NNIT N7V9N
|AT2 N7 IX DRT TREZ'WONT W A ITR [M¥N DL, DNT7'oNIN
7'VoON7 W'Y N'XRII9N NN )on 7'0N71 MKITTA 019'0N 1NN NXN

static binding n'x1j71 ynn n'x7219 IT'K yaip 17790170 DNAY DN
(*ovo Yp)
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devirtualization :n'¥1T'n'VOIN

'UNVON 0I9'V7 NNT NMI9N 7Y 'MKITN OI9'VNY 1IN N'X7'ONIR NTA 12D ,0'N'I0N DN
N'IRIVYEN7Y9N2 IX 'R TR ,N7Y

“TI7a ,7wny
MyClass o = new MyClass() ;
o.methodl (5); // clearly o is a member of MyClass

NINTZ A7monipn yTIr N78N DN 70 NXR X7 07N

Y DM v
final "Tam MyClass DX =
17U no"MT vam N7 ;£inal np7nna 1TamM methodl NN'wnY IX
private NiNY Nn7yon
D'N12 N7VON
super NNV N7VY9N
(...onw T '9) ,static method) np7nn 'nNw n2von

7von’? nxpuo 1Ty JVM 7 ninin'i devirtualization yxa% 210' 22 onipzn ,n7x> Djpna
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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! ?2097T1" Nn

myAnimal.override() ;

I The hide method in Animal.
Java novwn | The override method in Cat.
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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 () {
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) o

priv in Base
pub in Sub
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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() { g this.priv() 7 N7 N21pW priv() 7 xRN
this. priv(); yxn '"Ne upmaIRT Xin na yaaxn this yaaynin
this. pub() ; — Base T'n NIn this 7w 'ovon o19'vn 7aN ,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
"YYON 0I9'VN
?Sub 7 b v

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 YY1 nYNIn NITY

N'VVO NIIX] NYXINN NITY? NIION"NN W N'x7'9nI DA

NP7NN2 0" D' AT DYA NTY OX DA NTY TA07 N7 nwArr np7nn
(ANKX 0I9'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.println(bb.1i);,
System.out.println(ss.1i);,
System.out.println(bs.1i);,

public class Test {

five } ?09T1' NN
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hands on — n0'AN7 XIAn

public class Fib { AN Nyt
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--;
return prev;
} Java nowa 1 n1In
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hands on — 0'A"n

AN 7V DY DN YIn'y

public static void main(String[] args){
x| System.out.println(fib6(5));

¥

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

2NN 7V 2'NYN main DA — "N
AN “790%77 1y — oL

N7 KIN ITN TIZN NNAITA) AN a7 2N X7 ,72v19av 17 n'y
TAIY KIN 12T .719'0 IK DONXN IX )X 77onipn 72K,
S2V192 N7W1 10N19 TR YTIP X7 271 N'UVO NIXa
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227N P11 X7 N NN

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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hands on — 0'A"n

22N A7 PYWO N NN

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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TYnN2a - 0NN

.catch 7172 Y90ni finally 7172

221N PINT? 7702 Y nnY

?¢' 01IY D'ANN 17N

?7927TN INIX D'ANINN D710 OXRN
?0'0pP"AIX DN D'ANN 0N

?121X¥Y2 D'YTN 02N Y TANT [N OXRN
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