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class IntCell

I —
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;

}

Java nowa 1 1IN
2'AX 7N NU'oNAIN



class IntCell

public IntCell next() {
return next;

}

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

}

public void printList() {

NX7170 7w A TYN NINwn
IntCell 0I9'UN NIN

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;
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Cell <T>

public T cont() {

return cont;

h

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

}

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

h
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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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'ID1 Double
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Boxing and Unboxing

D'RNNN 'R17 nxp MY (boxing) 17w quivin 019'0%7 2'v'MM® OI9'V DN N =

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

wimn'y "y (unboxing) o'xNNN 2'0'MMI5N 019'07 qUIY 0I9'V DAN7 N1 W
NIN'RNNn xxxValue nimnna

Float rf new Float(3.0);
float pf = rf.floatValue();

J17¥ qQUIVN 019'07 2'0'MMID 0I9'0 2 'ONIVIX NAyN NYORN 1.5 KA =

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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public class MyList <T> { List X71 MyList nx1j npnnn

I'a1 N2 72%72m K7W D
n'"M50NN java.util.List

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

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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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 MyList<Integer>(z) ;
l.printList() ;

NMYIZN NN'YY NVYONL YAID 12T &

NN'WI7 wimmn NX 9'7nn% MyList 790 n¥1' T'Nya OX ,7wUn? =
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Y ANy - MyList <T>

public class MyList <T> {

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

public MyList <T> (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;

}

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

}




Qwnn - MyList <T>

/** @pre 'atEnd() */
public T cont() {
return curr.cont();

}

'NJ1IN XNN DX 'TNN 'K NNYN
XNN 7w DINn NR X7X (Cell o19'0)
(T) '‘nonan

/** @pre l'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() ;

NINYN N7U9N NXXIN NX 0'9T!
-y-cont() v T oio'vn 7w toString
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MyList <T>
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:Cell<T>TVn Np7Nn

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

1.advance() ;

1.addNext (4) ;

l.printList();
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MyList <T>
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3 > 5
head curr
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/** @pre 'atEnd() */ ANYIANNYNN7 N0 W

public void addHere (T elem) {
addNext (elem) ;

X| cenp.eexnt (k. cont . =oaw sy ;cont () ;
¥ curr.cont = elem;
}
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Inner Classes

DINN2 MTAINY NP7NN X'N N'19 npnn =

NINX NP7Nn v (07071000

public class House {

private String address;

I'a — Scope)

NQAIT =

public class Room {
private double width;
private double height;

107 win'w

7Y NTY N1'R Room
House np7nnn
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Inner Classes
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Inner Classes

public class House ({
private String address;

public class Room {

// hidden reference to a House
private double width;

private double height;

public String toString() {

return "Room inside: " 4+ address;
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Inner Classes
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Height of House

public class House ({
private String address;
private double height; lﬁmghtofRoom
public class Room ({
// hidden reference to a House
private double height; Height of Room

m this.height
public String toString() { Same as s.heig

return "Room height: " + height
+ " House height: " + House.this.height;
}
}
} Java nowa 1 n1IN
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public class House {
private String address;
public void test () {
Room r = new Room() ;

System.out.println( r );

public class Room {

} Java nowa 1 1IN
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public class Test {
public static void main(String[] args) {
House h = new House();

House.Room r = h.new Room() ;

outerObject.new InnerClassName
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Error: this room
private String address; IS not related to
any house

public class House {

public|static|class Room {

public String toString() {

return “Room “ + address;

Not related to
} any house

—

public class Test {

public static void main(String[] arc s) {

House.Room r new House.Room() ;

e

new OuterClassName.InnerClassName
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public class Outer .. {
private static class Inner implements Somel

{..}
public static Somel getlInner () ({

return new Inner () ;

Somel i = new Outer.Inner(); //error
Somel i = Outer.getInner(); // ok
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public class Test ({

public void test () {
class Info {
private int x;
public Info(int x) {this.x=x;}
public String toString() {

return “** N 4 x 4 “kx”

};
Info infl = new Info(0);

System.out.println (infl) ;



D'/ D'INOYNA YVIN'Y
—

public class Test {
public void test (int x) {
final int y = x+3;
class Info {
public String toString() {

return “**” 4+ y 4+ “Wkkx7;

};

System.out.println( new Info())

} Java nowa 1 n1IN
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public class MyList <T> { private Cell head;
private Cell curr;

private class Cell {

private T cont; public MyLisW...

private Cell next;

}
public T cont() { public boolean atEnd(){
return cont; return curr == null;
} }
public Cell next() { [** @pre latEnd() */
return next; public void advance() {
} curr = curr.next();
}
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private T cont;

NN'AY NYTIN 73572
Cannot make a static reference to the non-static type T

,MyList o19'un DxY7 non'nn X7 x'n ,N'vvo Cellpx D =
MyList <T> np'7nn7 K78 ,INT'X¥2 yap) 17W 12RN 019'0Y
T 7 '07j217 019'0 Y271 X7 DAY

NN I T 70%9 mnanyuonon nn ,poxR ®

N7X NN 02 'an? )X 72X, NRIN [N DIFNYORN 'y .
712720 nirn? 719y wm'wnl , 001w DNNwn v
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private Cell <T> head,;
private Cell <T> curr;

Cell<S> { p}ubllc MyList (...) {

private S cont;
private Cell <S> next;

public class MyList <T> {
private static class

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

public Cell (S cont, }

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

}
public S cont() {
return cont;

[** @pre latEnd() */
public void advance() {
curr = curr.next();

}

}
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printList () :I'T

e
VNANNY XN printList() ™

NT?" WMY? 'y N07NN T —oNn7 NI NNWN D'y =
APNT7 VTN DX 0'9TN7 |"Ivn NN Y2IX "oy
NN

NMAN NXRI'TN' NTNNY - toStringlvinN'v jNnNo® =
1IXD NTHhNhNa nwy! n||7'7n| NTNNNS NMN'Yn

,0'NIN ,NNNID) NOOTN VNI NX ATON NNYA 'Y =
712 X7 NIP70 .07 VNIDT NIPT7N NX 722201 (NIYTN NNIY

NP?70NN NIX 1N X7 17'9X NIN DY XY DT YT I0N7
Cell
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Tterator Design Pattern

—
N'2N) [I2'NN NN WIN'Y 'Y IT N'ya 1INo) =
Iterator (aIx'y

AX''N XIN X778 NNDNN NSWn 770 11'X [terator =
AX'7 MYONNY N'MIDN NRYY7 ,|1I'VY , 0901177
270> DIN1 N1an NP0 [I'VI NN

(C++, Java, C#) o'mxy Niidim NidN Nidsya =
N'15021 0I19'V) D"'YIN'Y DMIVIV'X D'YNINN
N'0ITIVON
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—
char[] letters = {'a',6'b','c','d','e','£'};

void printLetters() ({ nrya nyuia
: " oy 2TVUN NMINYN
System.out.print ("Letters: "); i iy

for (int 1=0 ; i < letters.le..gth ; i++) {

System.out.print(letters[i] + " "),
}
Sys >2m.out.println();
}
i nmnNwn DIy
NInYNn NP1 nny |
L Y71 OXA 7Q'N7 12YNn) NTYn
SINNKI Java nowa 1 nnImn (xan
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MY/ NN'Y NOO TN

public class MyList<T> {

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

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

System.out.print(y.getCont() + " "),
nanwn |
;w NINYN DIT'p
a P orint- | 12'X7 1avn) Tvn
} AT NItV nWA (xan
} WY1 ONA [IM7 ATV NINYn
Inxy

al—+—|Db +—»|c|+—|d —| € | —T— f -——12447
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rTann (interface) pwan nxya XN NIVOV'R &

7¢ AN [11AN Y¥A7 [N [NOTVAY NIFTIO NITIVO
D'O0IN 7V NI7IVO

4 1'7v yx27 N1 ox Iterator Xt o19'0 Java =
NI7IYO

(hasNext ()) nw722 DN Np'TA =
(next ())DIT'p =

(next () ) Mxy N7 nY =
(remove () ) [IM 7¥ N1ON =
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INIX
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IM17 NWANTITVN NINWN DIT'Z "2 NTI9N W' =
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(D120
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INY'?D collection DNINI N12AN2 DNIMYN DMA'RKN DX 0'9T1 &

for (Iterator iter = collection.iterator();
iter.hasNext( ); ) {
System.out.println(iter.next())

NITYa Y
[IM7 ATV MINwn
} N2 N2'R7 T

DXV) 7' I0H0N NIRY7 7907 'RINKX DXV DININ NN -
7NNINNN (Iterator pwnn NXK NYNNNY np7nnn
D"2IN1N N1 N7'NNY

NX N'NINIE77 790N MyList NP7NNNYW NX11 OX =

AUND? P 7 A0 DMAND 7D DX PIN0Y7 NNYWOKN
nn NPT Iterator
nwn 11972 ORN
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1PN MyListIterator

class MylListIterator<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;

}

public void remove() {} // must be implemented

private Cell<S> curr;
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N'NINIPZ?77 NIVIV'N NPO0N MyList<T>

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

//...
public Iterator<T> jiterator() {

return new MylListIterator<T> (head) ;

NX NIYNNN 0¥Vl iterator () NTINNAN DX NIYNNNN NIZ/NN =
TA72 1T nTINN 7onn Iterable<T> pwinn

NN wNn? 7a5m p 7y .ptn MyListIterator -IMyList |2 TIn'¥xn =
V19 KIN 1'7VY q0IXRN W N9 N7NNnd 110I0'RN

12NN 1NN NYT? '72 NNn'wIn NaR D 7Y Ni7wo yxa? 7o' nip7n nyd) =
N7Y 'Mon
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printSquares

S
public void printSquares( Iterable<Integer> ds ) ({

for (Iterator<Integer> iter = ds .iterator () ;
iter.hasNext();) {
int i = iter.next();
System.out.println(i*i);

Autounboxing

} What is the output for:

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

(NIN'RYT NITIRO |'2 nT9N 7V P7 hnw)

NN'YN DX ITY DTV UNNWAT? '72 NN'WIN NMAR WIANT NIR 0'9Tn NI W

PYINN DWW 970 NI'n? 710' MyList<Integer> VINIAXN OID'0 =
NN 019'0 7W MW NX 17'9X VT X7 NIZ'7N TN, Iterable<Integer>
DININ
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for/in (foreach)

1
N INW7D DIM QOIX NAN 72 7V n71y9 NNnIX NX nyxanw for nx717 =
(for/in) TNI'm 1'anN2 NOW7 NNIX 19'01n Java 5.0 2w Ty ,NN"DY

NAN TIR? 717 0TIpn Qpwnn Tign .

public void printSquares (MyList<Integer> list) ({
for (int i1 : list)
System.out.println(i*i) ;

)2 NRT XNP7 W' .
"...list DININ qQOINAY int 019'UN i MA'N D7 =

Iterable pwinn NX WNN? 2N 1list D'ININ QOIX W
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for/in (foreach)

—
:Iterable 0I9'0D 0'ANINN D'DYN D 'K &

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

System.out.println(i*i);

'Yin'yn 020 N'n for/in niana |12 WIN'Y =
110N0'RN
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