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class IntCell

T ——
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;

}
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class IntCell

——
public IntCell next() {

return next;

}

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

}

- - . . NN7170 7w ATYN Ndanwn
pU.bllC void prlntLlSt () { IntCell 019'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;

h

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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NP7NN7 NAI7TIR X'NY , Cell <T> 1 nNUnnvwnvy npg7nn X =
: IntCell 2 NUNNVWNVY

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() ;

Java nowa 1 n1DIn
2'AX 7N Nu'oNANIN



"M1A OI9'Va YiIn'v

S
17,0190 0I9'V NI'N7 2N 'VAAIPN 0I9'UN W

'0MNM5 NIMMY 7D n'N

190N NIN DINY O'RN 2wn7 7 o'y ox =
Cell <int>2md7 N1 X7 ,0%

D'OUIY D'OI9'VY PPTMI NT )IX? W
(wrapper type)

Java nowa 1 n1DIn
2'AX 7N Nu'oNANIN



(wrappers) 0'S0I1Y D'OI9'V

T ——
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quivn double -7, Float quivn float -7 =
'l Double

char -1, Integer 7 D'KNNN int |9IT'RYI' =
Character -7 D'xnnn
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Boxing and Unboxing
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D'RNNN 'R17 nRp MY (boxing) 17w quivi 019'0% 'T2'V'MMD 019'0 DAONT7 N W

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

win'y '"v (unboxing) D'XNNN 2'0'"MI9N 0I19'V7 QUIY OI9'V DAON? N1 W
Ni'kNnn xxxValue niTinna

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

J17W QUIVN 01907 '2'0'NMD 0I9'0 ' 'VNIVIXK NAYN NWONN 1.5 nIK'A =

Integer i = 0;// autoboxing

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

System.out.println(i+n); // 3
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Cell <Cell <Integer>> 019'UnNnN
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2INNN DY NONXN 7W XNAIT =
Cell <Cell <Integer> > q =
new Cell <Cell <Integer>>
(new Cell<Integer> (8,null), null);
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Now1 v' Java 1 07X .p X0 nawnn Scheme nswa =
D'0I19'0 NLWON? MNI' DIV D'YXNN

NDXIN—nNN'YN N'XCell =

D'0I9'VD NN AN'YA NII'VIN AW DX RLVA7 (X)) N =
IN7Y NLYWONN NNY7 NM'RNNN NRIDN OV NSYA

NN'Y Nax"nn MyList<T> n,7'7nnn NnXaxy =
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public class MyList <T> { List 71 MyList nx1j npnnn
private Cell <T> head; 21 112 7272Mm K79 1T

n'"Mo0nNn java.util.List

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

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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NIZ7nN ANOoINI N7Y M9 AIX"AN P70 NI'M7 AN Nn'van wimm =

NP7NNN DX D2 107 0D MyList np7nnn NINpY? yximn win'mnly =

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();

MY NN'Y1 NVYOSNA VIS AT =

NN'YIY7 wimmn NX 9*7nn%? MyCell 790 NX1' T'Ny1 OX ,7Un? =
N D-IT
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W 1N - 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;

}

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

}




wUNn - MyList<T>

——
* % | *
/ Spre 'atEnd() / '"NJIIN XNN DX 'TNN 1'K NNYN
public T cont() { Y ux (Cell -
return curr.cont () : XN 7v PN nx X7 (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 N7Y9N NXXIN NX 0'9T
} y.cont() 7y T oi19'0n 7w toString
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MyList<T>
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ATVN NR7NN 0I'R? yTin 'R (MyList) nn'wan nip? ny> =

Cell<T>

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

1.advance() ;

1.addNext (4) ;

l.printList () ;
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MyList<T>

Q'omn NNY — addHere (int x) NNUA DX VYNNI 'K =

3\ :
I
head

54—

g | -NNR'YIL TNONN DI|7Y]'7 X 1A'Ni NR

|

curr

NYIXYNN NX NNW7? 0'D"MY IX addNext () nNwnn My =
NIY'A NND V1717 [N D OWY .curr XNY

curr 7V 01l prev 7Y NPITNN ‘N AW =

'NDIN 1197 TNX DIPNN TV NN'WAN N7'NNN YNl A nwi =
(curr 7 Xn ' 7w next () nxnwn "y)

D'NNN 'DN NO7NN fAanwna =

3 > 5
head curr

.| 6
e 4
4
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(D'WIX ,NPITAN) NI'VIATX NIND X NA'WI NI NIVIYO 2 -1 'R NIYA W
/** @pre 'atEnd() */ 'ANYI NN UNN7 non =

public void addHere (T elem) {
Cell<T> temp = new Cell<T>(elem, curr.next());
curr.setNext (temp) ;
temp.cont = curr.cont();
curr.cont = elem;

?NN1AN X'N cont NTYN 7W NIKN 7Y NI'OYON YT AT NN '7IN &
NPTXIN NI'X NTY 72U NI NN =

W' D7IMyList <T> 7w 1y np'’nn X'n Cell<T> np7nnin ,07INI =
D"VY9N N'NITYW? MyList <T> -7 NIAN NYA NIKWAN [NN7 npTYN
Cell<T> v

UIN'YUN 1IR? D M7 00 N1 setCont () NTINNN Cell 7 nnfn 17 Dx ™
N7 AYWONT7 NI'TY "p'wn A N L RNN 'MNYA NN NYIVY QIDNN
NT NTY7 M'wr nwn
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Inner Classes

DINNA NTAINY 77NN XN N'M1o apnn =

NINX NpP'7Nn 7w (D*70%710nn

|'a — Scope)

NQAIT =

public class House ({

private String address;

public class Room {

107 win'w

7V nTYW N1'Rk Room
House np7nnn

private double width;
private double height;

NTY OIX'? DY DX
NNT NIWY7 W' 01D
][>k}
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NINNAIT =
Iterator -ICollection =
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Cell -1 List 'O DMYTAMN DIN)1 '1aNn =
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,N1I7N NP7NNd Cell NKX AIND1 7W D'"OON NITYT7 NYW'A

MyList 7ID2 N'01S
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N'VLVO NMI'X Cell :NNX NNWON =

,NN'Ion NN'wN7? 1I7D MyList nDxy? 7'iun Cell 210N DXV 7D X =
VoI XN N2 NN'YAN DX 1'DNY7 DXY7 ©woNnli

?NONX NN'YA7 1Y XN OX AWV NN 7aX =

,ONNR NN'WA7 0101 NI'fn? 715 (p1iMn) 1axn "wor ‘M7 Nt nwyn? =
Cell 0I9'0Un DXYN X7 72X
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Y271 Cell n v 21NN 0I9'0 .1NM12D NMTAM NI'N7 NAY'N
.O'NNNN MyList 0 DXV 7¢ 'IXRI0PXRN Y0N19N 'O 7Y

D'IXIIY DNAXRN 701,NMNAX 210 NN WAl Nn'van i =
INIX? D'ONIY NN'ION NN'Y 1Y

TIPN DX 2ANDY7 77 NI Ny =
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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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1Y ,NONK D NN NINY7 narn XN ntovo Cellok =

private T cont;

NXRAY NYTIN 737
Cannot make a static reference to the non-static type T

o19'vv MyList 019'0n Dxy7? non"nn X7 X'n ,N'vVo Cell nx D =
Y71 X7 naw MyList <T> np7nn? K78 ,IN7'¥12 YA 17W 1aRn
T 7 ‘01 019'0

ANX IXN T 7079 mMaanonsnnn ,pox =

D'INYN Y 7R NN 702 'anT7 1Y 72K NPIN [N DIFNYORN 'Yy B
712%2n nirn% 21% wi'wini ;011w
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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; }

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

// ... Java nowa 1 n1In
} 2'AX 7N NV'ONAMIN



printList () :JI'T

e
VNI NNV X'n printList() =

AT7" AMY7 U'yw 07NN NIT—JoNn7 MIS NNWN :n'ya =
APNT YTNIN DX 0'9TN7 ["1Ivn NIp?n *2IR "R
NN

NMAX NIXVITN' AT NNY - toStringlvinM'v jNN® =
11X NThNhNa nwy! n||7'7n| nrnnns NM'yan

,0'NIN ,NNNID) NO9TN UNIS NN A'TDN NNYA D'V =
210' X7 NI .07 VN7 NIRYA DX a1 (hivTn NNiv
| |

NP7NNN NN 1N X7 17'9X KIN DY INXY] DT VTN §I0N7
Cell
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N2N) [ID'NN NN WIN'Y Y'Y IT N'ya 1INo) =

Iterator (QIx'y

AX''N NXIN N7X NIDNA NOwn 77N 12'X Iterator m
AX''7 NMYWONNY N'MIDN NRY'77 ,[1'VI ,090117?
270 DIM1 N1an NP0 |I'VA NN

(C++, Java, C#) omxy nnidm nNiadn Nivsya =
N'"1901 0I9'VD D"'YIN'Y DMIVIV'X D'YNINN
N'VITIVON
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(D'OPTI'R) VN NOOTH

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

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

for (int i=0 ; i < letters.length ; i++) {
System.out.print (letters[i] + " ");

System.out.println() ;
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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() + " ");

System.out.println() ;
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—
N'¥7119 NANDY W'Y DTRIM VT DIDYIN DIMTIPN DNIKAAITN 2 =
‘DININ NN 7V no9TNN

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

MWD YT'NAN DX 72777 N1 INNTYAY 019'0N N1AN DX NNDN XN =
y'axyna

IMINNY 12'KY7 12'RN A7 'R TWTE XD =

(n'poon) MyList n7nnn NAND NMYIPAN NN'YAN NNAIT &
NO9TNN NTINN NX NANDVY IT X'N

NI 20 NNX N71V9 7 '009 Ngn Y INT - I QXN IR DT |
n'7> 7907 NP7NNN 7V .np'7Nn 7y yxa7 Nix1? 0wy ninphvy
DNXYI 17X NI7IYVD Y¥27 n'NINIRY7
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A'Tann (interface) pwan Dxya NIN VUK &

7¢ AN |12 Y¥A7 [N [DTVAY NIFTIO! NI7IYYS
D'O0IN 7V NI7IYD

4 1"7y yx¥27 N oN lterator X' o19'0 Javaa =
NIV

(hasNext () ) nw7a oxn n7'1A =
(next())DiTp =

(next ()) myxy M7 Ny =
(remove () ) |IN1 7¥ N10ON =
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NN7'NXY DAl NTIPS DA X'Nnext () Ixnnr,p =

2V pop () 7¥ D'M'ION D'YIN'MY QWD wnNn =
D''TAN DAl |I'7VN0 12'RN NX DNY'ON D2 honn
INIX

.(Eiffel Ix c++) ninnx niswa =

|I]']]'7 NnYani Atyn NNYN DIT'yY '"ANnMOSn YU' =

1AX DA 21) M0IV'NX 'NNYN 770 N)'X remove () =
(D120
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——
INWU7 collection D1IN] N12AN2 DIMYA DNA'RKN DK 0'OT1 &

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

DXV) 7' NI0IV'R NIRZY7 7907 'KONKX DXV DININ N1an -
7nNINNN (Iterator pwnn NX NUNNNY N'7NNN

DININ NN N'7'NNY

NX N'NINIE77 790N MyList NP7NNNY NX11 0OX W

N7 2IND7 12'7V ,NN'Y12 0DMNA'RN 70 NIX 7N07 NINYWONN
Iterator
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——
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;

}

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

private Cell<S> curr;
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T ——
public class MyList<T> implements Iterable<T> ({

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

return new MyListIterator<T> (head)

NX NIyNnNn DVl iterator () NnTIMNN NX DNIvNNNN NiZ/Nn =
T2 1T nTINN 721NN Iterable<T> pwinn

nX w7 71am p 7 .ptn MyListIterator -1 MyList |2 Tin'¥n =
V19 XIN I'7VY QOIND 7W N'NM'9 N77NN1D 1I0VIURND

NN NN NYT? '72 NN'WAN MR 7 7V NI7wo yxa? 0 nig7in nyd =
N7Y 'Mon
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printSquares

-
public void printSquares( Iterable<Integer> ds ) ({
for (Iterator<Integer> iter = ds .iterator () ;
iter.hasNext();) { :
int 1 = iter.next(); Autoboxing

System.out.println(i*i) ;
} } What is the output for:

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

(NIN'RYT NDITIRO |2 NT9N 7V 27 hnw)
NN'YN DX ITY NTAIV] UNNWNT? '72 NN'YIN MR WIAN DX 0'9Tn NIz =

7YINN DY 970 NI'n? 710! MyList<Integer> LINIAOXN OI9'V ®
NN 0I19'0 7W MW NX 17'9X YT X7 NI77n TXI, Iterable<Integer>
D1ININ

Java nowa 1 n1DIn
2'AX 7N Nu'oNANIN



for/in (foreach)

—
ND INW7D 011N OIX NAK 72 7y n71W9 nnIX NX nyxanw for nx717 =
(for/in) TNI'M 'aNN2 NOYWY? NNIX 19'01n Java 5.0 aw TV ,nn"DY

NAN TIP? 717w DTN Qpwnn Tign .

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

2 NNT RNP7 W' W
"...1ist DININ qOINAY int 019'UN i AN D7 =

Iterable pyInn NN wnnt? arn list 0man OOIXR =
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—
:Iterable 0I9'0UD D'ANINN DDAYN D II'KY &

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

System.out.println(i*i) ;

'Yin'yn 021 N' for/in n1ana |11 WINn'y =
11070'KN
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