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class IntCell

public class IntCell {

private int cont;
private IntCell next;

public IntCell (int cont, IntCell next) {
this.cont = cont;
this.next = next;

public int cont () ({
return cont;

}

cont: 1 cont: 2 cont: 3

next —» | next L | next

IntCell IntCell IntCell

— null




class IntCell

public IntCell next() {
return next;

}

public void setNext (IntCell next) ({
this.next = next;

}

- . . - NN7170 7w ATYN Ndanwn
pUbllC void prlntLlst () { IntCell 019'Un XIN

System.out.print("List: ") ;

for (IntCell y = this; y != null; y = y.next())
System.out.print(y.cont() + " ")

System.out.println() ;
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public class Test {

public static void main(String[] args)

{
IntCell x = null;

IntCell y = new IntCell (5,x);
y.printList () ;
IntCell z = new IntCell(3,y)
z.printList () ;
z .setNext (new IntCell(2,y));
z.printList() ;
y.printList () ;
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Cell <T>

public class Cell <T> {
private T cont;

private Cell <T> next;

public Cell (T cont, Cell <T> next) {
this.cont = cont;

this.next = next;

1



Cell <T>

public T cont() {
return cont,;

)

public Cell <T> next() {
return next;

)

public void setNext(Cell <T> next) {
this.next = next;

)
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Cell <T>

public void printList() {
System.out.print(''List: ");
for (Cell <T> y = this; y != null; y = y.next())
System.out.print(y.cont() + " ");
System.out.println();
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(wrappers) n'suviy n'ois'v

:D'NNIN D190 019'V NIIX'AQ 07 '2'0'NMS 0I9'0 707

quivn double -7, Float quivn float -7 =
'Nl Double

7 D'RNNN int (NMYN NN20IN N1'NAN) |9I1T 'KXI' =
Character -7 D'NnNnn char -1, Integer

(immutable) no'valm n'901vn 0'oI19'vN 7D

7WUn%) DXV IX YU IWUKRD DTYIN'Y D'O0IVN D'OI9'0N
(222 019'V] WIN'WAl ,0'DY 7Y 0'D90IX NO'Y]
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Boxing and Unboxing

:D'RNNN 'R1A7 nxe MY (boxing) 17w quivn 019'0% '"2'0'MMI9 019'V DANYT N1

char pc = 'c¢';
Character rc = new Character (pc);

win'y '"v (unboxing) n'xnNnin 2'0'N"MI9N 019'V7 qUIY 0190 DANYT N1
NIM'kNNn xxxValue nimnna
Float rf

float pf

new Float(3.0) ;
rf.floatvValue () ;

19w qQuoIvn 0I9'07 '2'V'N"MD 0I9'0 |'2 "ONIVIX N1AYN MYODKXN NN

Integer i = 0;// autoboxing

int n = i; // autounboxing
if (n==1i) // true _
i++; // i==

System.out.println(i+n); // 1
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public class TestGen {

public static void main(String[] args) {
Cell <Integer> x = null;
Cell <Integer> y = new Cell<Integer>(5,x);
y.printList() ;
Cell<Integer> z = new Cell<Integer>(3,y);
z.printList() ;
z .setNext (new Cell <Integer>(2,y));
z.printList() ;
y.printList() ;
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MyList<T> -7 |[IUKI 2N

public class MyList <T> { List X71 MyList Nx1j71 np7nnn

|'al N2 72%am1 X
n'"Mo0nNn java.util.List

public MyList (Cell <T> head) ({ Java 7v n'uvamuoon

private Cell <T> head;

this.head = head;
}

public Cell<T> getHead() {
return head;

}

public void printList() {
System.out.print("List: ");
for (Cell <T> y = head; y !'= null; y = y.next())
System.out.print(y.cont() + " ");
System.out.println() ;
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NP7N0NN NX DA 1'DN7 0'D"MY MyList np7nnn NINEe? yximn vin'na
Cell

Cell<Integer> x = null;
Cell<Integer> y = new Cell<Integer>(5,x);
Cell<Integer> z = new Cell<Integer>(3,y):

MyList<Integer> 1 = new MylList<Integer>(z) ;
l.printList();

MM NN'Yn oY Yaid 121N

NN'YWI7 wimmn NX 9'7nn%? MyCell 790 NX1' T'Ny1 OX ,7Un? =
NAD-IT
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Y aNpP - MyList<T>

public class MyList<T> {

private Cell <T> head;
private Cell <T> curr;

public MyList (T... elements) ({
this.head = null;
for (int i = elements.length-1; i >= 0; i--) {
head = new Cell<T>(elements[i], head);
}

curr = head;

}

public boolean atEnd() {
return curr == null;

}

/** Qpre 'atEnd() */
public void advance () {
curr = curr.next();

}
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IWUNN - MyList<T>

* % | *
/ Spre tatEnd() / '"NJIIN XNN DX 'TNN 1'K NNYN
public T cont() { Y ux (Cell -
return curr.cont () ; XN 7¢ pPImn Nx X9 (Cell o19'0)
(T) 'nonn

}

/** @pre 'atEnd() */
public void addNext (T elem) {
Cell<T> temp = new Cell<T>(elem, curr.next()):;

curr.setNext (temp) ;

}

public void printList() {
System.out.print("List: ");
for (Cell <T> y = head; y '= null; y = y.next())
System.out.print(y.cont() + " ");
System.out.println() ;

} NNYN N7V9N NXXIN NX 0'OT!
I y.cont() 7y T oi19o'on 7w toString
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MyList<T>

ATVN NN DI T 'R (MyList) nn'wan Nip7 nyd
Cell<T>

MyList<Integer> 1l = new MyList<Integer>(3,5);
l.printList();

1.advance() ;

1.addNext (4) ;

l.printList();




MyList<T>

qQ'omn NNYW — addHere (int x) NNWN DX wNnl 1'X
NN'Y 'NoIAN DI|7YJ'7 X 1A'XnN NX

3 N > 5 T 6
Noy
head curr

NYIXNN NN NIRYW7 0'D"MY 1IN addNext () NNwnn nliva
NIY'A NND V1717 [N D DYW7 .curr XNY

curr 7V 01l prev 7Y NPITNN ‘N NYa =

'NDINN 1197 TNX DIPNN TV NN'WAN N7'NNN YNl (2 nwi =
(curr 7 XN 'D 7w next () nxnwn "y)
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head curr| 8 27
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/** @pre 'atEnd() */ 2 NYI DX wnn? non
public void addHere (T elem) {

addNext (elem) ; cont NTYN Inwa
7V '019 DTV NIN

x

curr.next () .cont = curr.cont()

Wl X7 D71 ,Cell
MyList 7

| curr.cont = elem;

?NNnTanM X'N cont NTYUN W NIXNI W NI'0NDN NWNT AT NN 7N
NPTIN NI'X NTY 7¢ NIKNNIN D970 =

W' D71 MyList<T> 7 2Ty np'7tnn X'n Cell<T> np7nnin ,0%7INI =
7¥ D"VY9N N'NITY? MyList<T> -7 NiaNN nw'a NIKWAN [INY npTYn
Cell<T>

YUIM'yn 1IX? ' mi? n'n N1 setCont () NnTINNN Cell 7 nn'n 17 D2
NY N7 TWOX? NITY 7'wn 0D N1 ,RNDN TMNYA NN'YAN AYIYY 90NN
N7 NTY7 N
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Inner Classes

DINNA NMTAINY NR7NN X' DM np'nn
NINX N7NNn 9w (07071000 "2 — Scope)

NNDAIT
public class House ({
private String address;
1% win'y
public class Room { 7¢ 0TV N1’k Room
private double width; House np7nnn

private double height;



Inner Classes

DINNA NMTAINY NR7NN X' DM np'nn
NINX N7NNn 9w (07071000 "2 — Scope)

NXNDAIT

public class House ({

private String address;

private Room[] rooms; 1% win'y

public class Room { 7¢ 0TV N1’k Room
House np7nnn

private double width;
N ATV X7 DN DX °

private double height;
YI19Nn] NXT NIYY7 Y




NI'M"9 NIZ7NN

NZ7NNN1E NMNI9N AR7NNN |2 oNA 7V NTAN NM9d N7Nn NNTaN
:NOLIYN

NIIX'NN NP7NNN 7Y WWPENA 71 NIvAYN Y 1Mo npnn? =
NIIX'NN NP7NNN 0OY N'N'OYI'K NNDN Y N'M1I90 ngNn7 - =
NIIX'NN AP7NNN W ATV NP7nn X'N NN np7nnn =

NIXNAIT

Iterator -ICollection =

Brain-IBody =

Cell -1 List N'ONA DMYTAMN 0IN)1 '1ANn =
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public class House ({

private String address;

public class Room ({
private double width;

private double height; @
O
public String toString() { o
return “Room ” + address;

}
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public class House ({

private String address;

public

static

class Room {

private double width;

private double height;

public String toString() {
¥| return “Room ” + address;

}

Java nowa 1 n1dIN
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public class Test {
public void test(int num) ({
final int x = num+3; n71>' toString DONN
int y = num*2; ?num 7 na nwa?
int z= num-1;
class Info{
public String toString() {
return "**" 4+ x + "*¥*" 4 y 4 "kkU iz (X

}
; = 4; INKY? TR Ny on

— ?
System. out.println (new Info()); ZIT NIY NO0IN

}

public static void main(String[] args) {
Test t = new Test()
t.test(5);
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V'O XIin N2 NN'YAN DX 1DNY DXYY7 2woNnl
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public class MyList<T> {

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

public T cont() { return cont; }
public Cell next() { return next;}

//
}

private Cell head;
private Cell curr;

public MyList(...) { ... }

public boolean atEnd() { return curr == null;

/** @pre l'atEnd() */
public void advance() { curr = curr.next();

//

}

}
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N'VVO NNIPN NP?NN DY NN'YW

1Y ,NINX D NN N7 narn X0 ntwvo Cell ox
private T cont;
NRAY NYTIN 7357
Cannot make a static reference to the non-static type T

o19'vvy MyList 019'0n DxY7 Nnon"'nNn X7 X'n ,N'VLVO Cell DX »
VA1 X7 nay MyList <T> np7nn? X7x N7 ya7 19w 1aNn
T 7 '0 1 019'0

?nX IXN T 7n%w man fon1oSn nn LD DX

DINYN Y N7R NN 702 'anT7 )X 72K, NRIN [N DIFNYOKRN MY
72920 nirn% 1%y win'wnl ;0
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public class MyList<T> {

private static class Cell<S> {
private S cont;
private Cell<S> next;

public Cell (S cont, Cell<S> next) ({
this.cont = cont;

this.next = next;

public S cont() { return cont; }
public Cell next() { return next;}

//

private Cell<T> head;
private Cell<T> curr;

public MyList(/* ... */) { ... }

public boolean atEnd() { return curr == null; }

//




printList () :|I'T

public void printList () ({
System.out.print("List: ") ;
for (Cell <T> y = head; y !'= null; y = y.next())
System.out.print(y.cont() + " ");
System.out.println() ;

VyNA NNW X'N printList ()

NT7" NNY? 'y n07NN AT —on? mMIs nNNYN :nya =
DIPN? VTN DX 0'9TN7 "1yn NI 21X ."nxiaoig
INKX

NAN NIXR'TN' NTNNY - toStringl vin'y [JNN9 =
IXD NThNhNa nwy! n||7'7n| NTNNNS NMN'Yyn

,0'NIN ,NINNID) NOOTN VNS NX A'TDN NNYN DY =
712 X7 NIP70 0T ONI9T NIR7N NX 722201 (NIYTh NNIY

NP7NNN DX 1'DN X7 17'9X RIN DY 1NXY] AT YT'N qI0X?
Cell

47



Iterator Design Pattern

N"2N) [1D'TN NN YIN'Y "y IT N'Ya NIND9)
Iterator (QIx'y

AX'M NIN X7NX NIDNN NODWUN 770 12'X terator
AX'"'7 NAYONNY N'NIDN NRY'77 ,[1I'VA ,0901177
270 DIN] NN NP0 7Y [I'VAN NI

(C++, Java, C#) n'mxy nninin NidN Nivsva
N'19021 O19'V) D'"'YIN'Y DMIVIV'N D'YNINN
N'0ITIVON
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(D'OTAI'N) )OYN NO9STN

char[] letters = {'a','b','c','d','e',"'£'};

void printLetters() ({
System.out.print ("Letters: ") ;

for (int 1—0 ; 1 < letters. lng%% ; 1++) {
System out. prlnt(letters[l] + "y
} O o
O
Sys(:m.out.print%§(); @
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MY/ Ny NOOSTH

public class MyList<T> {

public void printList () {
System.out.print ("Letters : ");

for (Cell<T> y = head; y '= null ; y = y.getNext()) {

System.out.print(y.getCont() + " ");
MTAN Q O° ° e
TV Mnwn O & o
171INNNI System.out.pg ntln() ; O
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DIININ N1AN OY N'NTOI'R NiINoN

N'X7119 NANDT? W'Y DTN VT NISYIN NINTIZN DNIXNAITN 2
:DININ N1 7V D09 TNN

N1 XIN N9'RI 7'NNN KIN NO'R NYTI' N'N =

1NYN YT'Nin NX I71|7'7 [N INTYAY OI9'UN N1IAN NX NDON X'n =
y'axna

I'INNY 12'X7 12'RN Y7 'R T NN =

(n'poon) MyList nZ7nnn N2AND MYIPAN NN'YIN NNAIM
printList() Nn0O9TNN NTINN NX NANDY IT X'

NIQN 21N NNX N71Y9 W '019 NN 7 INT - fIXY 2XN 'R DT
D'7> 7907 NP7NNN 7V .np7NNn 7y y¥a7 NIX17 0wy niNnghvy
DNXYA 178D NI7IYD Y¥A7 N'NINIp77?
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100 'NXN

NI721vo ' 1ann (interface) pwan pxya Xin 1IVIV'X
D'O0IX 7V NI7IV9 W 2N [11An Y¥27 [N [ATYaY NIFTIo!

NI71IV9 NX 1'7V yx2a7 N1 oX lterator X2y o19'0 Java 2
(hasNext ()) nU72 DRN N7'T =

(next ())DIT'y7 =

(next ()) mxy Mm% nyua =

M0719' T WIN'M 0" — (remove () ) [IN1 7¥ NNON =

D"? N7 DAY forEachRemaining () :N50N n71y9 =
00PN JYUNN YUIM'Y NIXNAIT AR 71X .'0219' T winm
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100 'NXN

NN7'NY DAl NTI?9 DA X' next () X nr,)p

2V pop () 7¥ D'N'ION D'VIN'AY DY) UNN =
D''TAN D2l [I'7VN 12'RN DX D''0oNn DA NIoNn
ININ

:(Eiffel Ix c++) ninnx niswa

IN7 WD TYN NINWN DIT'R "2 NTI9N W' =

1IN D2 21) M0IO'X 'NNYN 770 N1'K remove () =
(9" TV n'n 0D"MI20

54



D"1IN1 QOINX NO9TN? '770 DNMIATN

N collection D0IN] N1ANA DINWN DNA'RN NX 0'9T)
for (Itemator iter = collection.iterator() ;
iter.hasNext( ); ) {
System.out.grintln(iter.next());

) o0
O

DXV) "7'N NIVTV'N NP7 7907 'RINKX 1NXY DAININ NN
7NNINNN (Iterator pwnn NX NYnNnNny np7nnn

o DININ NN N'7'NNY

NX N'NINRY?7 90N MyList N77NNNY NX11 DX

D7 ! N2 DR 70 IR PIN07 NNWOKNN
Iterator
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17N MylistIterator

class MyListIterator<S> implements Iterator<S> {
public MyListIterator (Cell<S> cell) {
this.curr = cell;

}

public boolean hasNext () ({
return curr !'= null;

}

public S next() {
S result = curr.getCont();
curr = curr.getNext() ;
return result;

private Cell<S> curr;



N'NINIR?7 M0VILV'R NPOOoN MyList<T>

public class MyList<T> implements Iterable<T> {
//. ..
public Iterator<T> iterator() {
return new MyListIterator<T> (head)

}

}

NN NIYNNN DXV iterator () NTINNN DX DIvNNNn NN =
TA72 1T NTINN 7'onn Iterable<T> pwinn

721 D 7V .ptn MyListIterator -IMyList |2 TIn'¥xn =
V19 KIN I'7VY q0IXRN 77U N9 NE7NNd 1I0T0'RN DX wnn?

INN NYT? 22 NN'wAN NaX 7D 25 NI7vo yxa? 720' N nyd =
N7 M50 N1aNn
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printSquares

public void printSquares( Iterable<Integer> ds )
{

for (Iterator<Integer> iter = ds .iterator();

iter.hasNext();) { S
int i = iter.next() ;% J

System.out.println(i*i) ;

} What is the output for:

System.out.println(iter.next () *iter.next()) ;

(NIN7'XY? NITIRD |'2 NT9N 72V 7 Nnw)

NN'YN DX ITY NTAIV] UNNWNT? 72 NN'WIN MK WIAN NIR 0'9TN NIR7N

PYUINN DY 970 Nirn? 710 MyList<Integer> LINIAXN 0I9'0
NN 0I19'V W MW NIX 17'9X VT X7 NI77N TXI, Iterable<Integer>
D2ININ
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for/in (foreach)

ND INW7D 011N qOIX NAK 72 7y n71Y9 nnIX NX nyxanw for nx717
(for/in) TNI'M Y'aNN2 NSYWY7 NNIX 19'01n Java 5.0 aw Ty ,nn"Dv

NAN TIR7 7Y DTIpn Qpwnn Tin

public void printSquares (MyList<Integer> list) ({
for (int 1 : list)
System.out.println(i*i) ;

2 NINT RNj77 W
"...1ist DM OINAY int 019'UN i MA'X D7" =

Iterable pyInn NN wUnn? 2N list DININ QOIX
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for/in (foreach)

‘Iterable 019'0UD D'ANINN O'DYN D 1I'KN

int[] arr = {6,5,4,3,2,1};
for (int 1 : arr) {

System.out.println(i1*1);

'win'yn 021 N'n for/in Nni1ana 191 WIN'Y
110T0'KN
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