& o'n "7 VT

D'WTITN DMIN

¥
vy

-
-y

o £, Java nowa 1 n1dIN
"n'TIn" ;4 Yo0n W'Y

_ 711 NIN'T

avnnn 'vn'% 19on N1
2N 7N Nv'oNANIXN



[1ND'TN NAMNI D'NAXY 72V TIY

public class BOOK1l ({
private String title;
private int date;
private int page count;

fitle | "The Red and the Black"”
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Simple Book

public class BOOK1l ({
private String title;
private int date;
private int page count;

"The Red and the Black”

}
ritle —
duite | 830
1 FE_COouni 341
(BEAMIRT)
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Writer Class

public class WRITER ({

private
private

private

private

String name;
String real name;
int birth year;
int death year;

fdrme
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"Stendhal”

real nome

"Henri Bevle"

mirth_vear

1783

el veadr

1842

(WRITER)




D'NYVY7? D'ON"NNN D'NNY

?1M2aNNI 190 |'AVW TWPN NX XA 'N

public class BOOK3 ({
private String title;
private int date;
private int page count;

private Writer author;
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(BOOK3) (BOOKZ)
THT “Stendhal”
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(sharing, aliasing) n'mxy
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(server ,NW DA X171 0'Y97) 17 D'RIPYW M XIN — (supplier) o0

DA X171 D'NYDY) 12 WNNWNY M IX 7907 KpY ' KIN (client) nip
N2AIT .(User ,unnwun

public static void do_ something() {
// doing. ..

}

public static void main(String [] args) {
do something() ;

}

do_something () N'X¥{7219N 7 ANIPT7 X'N main N'¥21190 IT XNAIT2
main 7¥ N'?90 X'N do_something
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D'WIX "VI DUIY NINMIPNRA ,0RIY DA AN2'NY7 DUIYY NIRnl 7900
(NP'7NNn NNIXKA) YAl IMINA YD1 X7 [AIMD TR DY

public static void do_something() {

// doing. ..

}

Supplier.java

public static void main(String [] args) {

do something() ;

}

Client.java
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D71V 7¢ MUY X7 RN 7¢ "TI0 'Yzl DTRIN VT NIFN'RIVI'N
n'yan

NINN NX 'TANIE DN90N Y 727N divide NNWA 212N (NNAIT?
:DN7Y

public static int divide (int numerator, int denominator)
{...}
NN71V91 N'¥72190 12A7 (101 970 Aawin v 0'RIEn 2NYT
2 -1 6 D'VINIARN DY N7 X2 DX D'Y¥290 V'TAN NN N2 T L 7wunY
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"Let us speak of the unspeakable”
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11NN D7INI ,NTINN [I'¥?7 NOWNN 770 TNI'M 12NN 'K Java nswa
NIDN 7 190N2 7N 1'ann 7y 002N

NYA9 70 2unw TIV'Mn NNYNA Y]
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divide -7 mwox nTIN

/ %%
* @pre denominator != 0 ,
w “Can’'t divide by zero"
%*
* @post Math.abs ($ret * denominator) <= Math.abs (numerator) |,
w "always truncates the fraction"
* @post (($ret * denominator) + (numerator % denominator)) == numerator,
wJ "regular divide"
"t

/
public static int divide (int numerator, int denominator)

Jose nwa 7D 7y 00Ian 'annn
N'Y71190 91AN NI JNK NTINND D'MY97
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divide -7 AanX "wWOX NTIN

/% *

* @pre (denominator !'= 0) || (numerator '= 0) ,

i3 "you can't divide zero by zero"

3

* @post (denominator == 0) && ((numerator > 0)) S$implies

* $ret == Integer.MAX VALUE
& "Dividing positive by zero yields infinity (MAX INT)"

x

* @post (denominator == 0) && ((numerator < 0)) $implies

* $ret == Integer.MIN VALUE
d "Dividing negative by zero yields minus infinity (MIN_INT)"

3

* @post Math.abs($ret * denominator) <= Math.abs (numerator) ,

* "always truncates the fraction"

—

* @post (denominator !'= 0) $implies

* ((Sret * denominator)+ (numerator % denominator)) == numerator,
*

"regular divide"

*/

public static int divide(int numerator, int denominator)
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DI'N XA IXRITN

public static String [] messages = new String[INBOX CAPACITY];
public static int head = 0;
public static boolean isIntialized = false;

public static void init(String login, String password) {
// connect to mail server...
// put new messages on the messages array...
// update head
isIntialized = true;

/**

* isIntialized , "you must be logged in first"

* head < messages.length , "more messages to read"
* "returns the next unread message"

*/

public static String getNextMessage () {
return messages[head++] ;

}
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business ) n'izoyin NP'AI7AN NI'PNN NIRP'TA DX TN91 7))
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NNAI'T

/**

L3 a Am array sorted in ascending order

* X a number to be searched in a

* the first occurrence of x in a, or -1 if not
* exists

*

* "a is sorted in ascending order"

*/

public static int searchSorted(int [] a, int x)

?0TpN 'KIN DX PITA7 N7V DXN
XY YI9'NN VIX'A TWUKRA NI N'O'R N7 D1IWY IT DT K7W [amd
?1'mn 12'X YNNY NpNna DIYY? ' 0t nn  NpTia antaw Nl
? -1 27NNy
?7vnn NX 'Y
?1'mn X7 vna wons

N717V X'DINIK 19! NP7 DX .0OTPN 'KIN DX 21727 X7 searchSorted 7y
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Java nowa 1 n1DIN
2'aX 7N NU'oNAIIN

23



ANNN 'KIN 72IT'N

NX 0"27 X7Y 2NN DN'YW? ,.0"pNn X7 DTN 'KIN DX
DTN 'NIN WX NIN'YWT7 ARMP ;070N RINWD TNKRN 'NIN
N'12IN2 DAD 7V NT'YNY N7pN NN 0'pnn X7 17v

7197 NN'Y7 ANIn ,0"pPNNn X7 DTN 'KIN DX DA 72X
INXRN 'KIN DX D771

AN NN QXN D'ON NIN MWKRD X7 D2 YNIin DNy
INN7 2N X7 ONKRN 'XIN NND 'KINA IXRINNAN NTA '9'¥90
(AN U7n 'RaN) AN 770 2xn RN NINMY 23NN DX PIfTa

710" INW?D € 7Y 2I'TA 2IW'N VINYAT7 2NN DN'Y ,7un?
e /2 7w P12 21N Y'TNNYT V190

Java nowa 1 n1dIN
2'AX 70 NV'oNAIN

24


http://images.google.com/imgres?imgurl=http://www.customyogaprops.com/Horse%252011%2520Tighten%2520Screw.jpg&imgrefurl=http://www.customyogaprops.com/Horse%2520Assembly.htm&h=360&w=480&sz=52&hl=en&start=2&tbnid=0s6MNOqvHa2q-M:&tbnh=97&tbnw=129&prev=/images%3Fq%3Dtighten%2Bscrew%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN

WUi7an NNX NN YT

?N1'MOY NIVYT? DN'RNN VAN '
TNX QX

710'Y ,'UNIVIN TIP D'771NN WX N1DIN Y720 D'y
72 7V NIT?Z1 NXM AT ATIND DI'? DX 9IDXR7?

Y191 X7 |"TV DN WIN'Yn

nia'wn (Inavnd 17'ox) ntinn |I'¥? ,0%1X
NIDIYN NIN'OI |11 )'70N2A NTAD1 NAIZITINN
NI?ITA N1DIN

Java nowa 1 n1dIN
2'AX 70 NV'oNAIN

25



ayAbhalivhlinithh

17U onipn ¢ INMNN2 DAY NIRY77 790 |'a¥ ON'a 0'M"Ion D'VaN W'

D'VINIATX 2-7 NOXN NINW ATINA |''X7 )X X7 790N 7wunY
NIXT D'N'VIAN Y?"'ONIEAI NTINNN MN'MNY [N ,int 019'0N

17 INT?* (context) D wpn 17'RQ VT K7 790

D'72172 D'INWN 7W DD N NN L,D'0ININR 17K DY 17 RPN
NX"PN Ya1d 0'nion

NX" AT 0 NNAN' DNYENNNn 0N
(D'O19'0 NNXRNN [122) D''VVO D''OXN 71 AYWNT7 YTIF V?"'oNIPN
NNY7 ARPN YRN ITPAN' DTINN 7W DTN 'KIN DY

D'VINIAIRN DY
("nDmn 7w axnn") DNK DINYN DY

Java nowa 1 n1dIN
2'AX 70 NV'oNAIN

26



AXNN 7V NNV

701121 N2NOVY N1DINN OXN
?712122 ' TA 'X

"IN712 10 XIN = (Invariant ,nimv) Innun
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DMIY" ¥ 2N [11AN2 N71TA NIA'YN N1DIN 7Y NI NNDINYG

INNAIT?
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1M
plutoniumLevel < CRITICAL MASS THRESHOLD

NX11 D'VOI1 01UN 7Y NO'LN NP 7V NV7IY WK N'DIN]
171 ya1 D2 ntpnty
(cabinAirPressure < 1)
Simplies airMaskState == DOWN
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NIVL 7 NI NNDIN

N'DIN ¢ (NNYnN ,NVIRMINIIK) NADN NDINT N01)
NIXPN 190N7 NIY counter NINYNN YV .NLIYS
'm () NNWY7

/** @inv counter == #calls for m() */
public class StaticMemberExample {

public static int counter; //initialized by default to 0O

public static void m() {
counter++;

}
}

70712y ,m () -7 NINPZN 190N 7V AXPITI'RA NIRT NI
StaticMemberExample Nj?7NN7 NION"NN 12 W'Y TIp YO
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N'DINN |ND'T? StaticMemberExample Np7Nnnn N1'WO AT
V1) WINTNI .09X7 counter NINWNN 7NNINN

75 7w 1910w D 1INWD 'wav k ot D N (n=K) nxpITa'kn nnan

K xin counter 7w DY m () nNw? NIk K 1w Tip yop

NIXMP K+1 oy Tip yop 9w 19100 D nDn (n=k+1) angITa'Rn TYN
k+1 Xin counter W DWW m() 7

NINNXN AN PN .m () 7 niknp K+1 v Tizn yop 0 andin
1271 . 1272 i K Dy yop RIN T AaRNpR? TV TIpn yop m () -7
NTINNN VIX'] NV .counter==k IT NTIj722 N'¥ZITI'RN NNIN '9Y
NITY ['on K+1 7 271y 1D 97 counter++ yxann m()
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%; N'TA KNAIT

public class CounterExample {

public static void main(String[] args) ({
StaticMemberExample.m() ;
StaticMemberExample.m() ;
StaticMemberExample.counter++;

?0TIzn 9wl "nnoin"aon 't nn

NAY N7NN7 YINn DA counter NX NNYY NIV |1AWN] IN77 X7
N TAIN

TIP2 NINRY?N 7Y in'w [9IXA 017D NIyLVN DRI NI

NYIAN DX NP7NNN DINRM ynng IX U NRNIN 72y nmy IxY
counter NINWNY9
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(private visibility) n'uv19 nix

I'7X NW'A DYONN private D NINW IX NINWN NOTAN
TAIN DAY NP7NNN JINN N

/** @inv counter == #calls for m() */
public class StaticMemberExample {

private static int counter; //initialized by default to 0

public static void m() {
E counter++;
}
}

public class CounterExample {

public static void main (String[] args) {
StaticMemberExample.m() ;
StaticMemberExample.m() ;
E StaticMemberExample.counter++;

System.out.pri ("main(): m() was called " +
StaticMemberExample.counter + " times");
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NTNNN T 7V 9ONA1 "ARQAN DX DNIN" private -2 win'y
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NI |'NI StaticMemberExample N{77NNN (IN2 NINXN)
(D27 NI'N7 D™MIWYY) NINER7N 202 NNIN U9NT

(encapsulation) nond>n nidn AT DIN'N

information ) yT'n nAINoN NIV MWD NONdNN NN
ni77nn (hiding

NINP?7 710" X7 DA NP7 NYD - TN NOIIA NNNOoNN — Nl
counter 7¥ DIV NN
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NI71aN NY'A

N'TN' YUK (public) NIMIAY NYA NITINA 1'T2)
019N NINYNN 7W DY NX

[** getCounter () == #calls for m() */
public class StaticMemberEx

private static int counter;

public static int getCounter () ({
return counter;

} 7¥ NTINNN 270 XN "NNwnn

public static void m() {
counter++;

}

XIN 271 N0 1995 poon
|'an NIP?7AY NSYWa NoIN
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NI71aN NY'A

g

DN7 POONY NTINAN T MIN7 0'YA1 NN
790N
public class CounterExample {
public static void main(String[] args) {
StaticMemberExample.m() ;
StaticMemberExample.m() ;
// StaticMemberExample.counter++; - access forbidden

System.out.println("main(): m() was called " +
StaticMemberExample.getCounter() + " times") ;
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Implementation ,representation invariant) aix' "nnwn
(private) '01o yT'n 7'onn "nnwn nxya Kin (invariant

NNAIT?
[** getCounter () == #calls for m()
* counter == #calls for m()
*/

public class StaticMemberExample ({
private static int counter;

public static int getCounter () {
return counter;

}
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[ ** isIntialized */

public static void init(String login, String password)
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push, pop, top, ISEmpty

LIFO nu'wa 1a1vn 01IM1 N1an XN N1onn
7Y N0NN IX DNIV'Y7PN N 7N TAVY '9)

Eggg StackOfInts sl = new StackOfInts|();

System.out.println("isEmpty () == " + sl.isEmpty()); // true
E@ sl.push (1) ;

System.out.println("sl.top() == " + sl.top()): // 1

sl.push(2) ;

System.out.println("sl.top() == " + sl.top()): // 2

> sl.pop();

System.out.println("sl.top() == " + sl.top()); // 1

E2j>System.out.println("isEmpty() == " + sl.isEmpty()); // false

N'10NNN VYSINN D1ININ O0I9'V7 NTIN A'X)
11011 NYO OX N' NN

? sl.top() v¥a"
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public class StackOfInts {

/**
% isEmpty () , "The constructor creates an empty stack™ */
public StackOfInts() { ... }

/** returns top element
* 'isEmpty() , "can't top an empty stack" */
public int top() { ... }

/** returns true if stack is empty */
public boolean isEmpty() { ... }

NI71Y9n NINNn DX XVAN 1'NI'NVY ATINN QYA

/** removes top element

* lisEmpty() , "can't pop an empty stack" */
public void pop() { ... }

/** adds x to the stack as top element

* top () == , "x becomes top element"

3 1isEmpty () , "Stack can’t be empty"“ */
public void push(int x) { ... }

NX V'TANY count() NN7'RY TIY 9'0N JINN97 nyxn
N"0NNAY DMAND 190N
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package il.ac.tau.cs.softwarel.lec4;

/** count () >= 0 */
public class StackOfInts {

/**
* isEmpty() , "The constructor creates an empty stack“ */
public StackOfInts() { ... }

/** returns top element
* 'isEmpty () , "can't top an empty stack" */
public int top() { ... }

S e
* $Sret == (count() == 0) */
public boolean isEmpty() { ... }

/** removes top element

= ————————— e
* count () == S$prev(count()) - 1 */

public void pop() { ... }

/** adds x to the stack as top element

* top() == x , "x becomes top element"
ety s e A S EReuucae
* count () == S$prev(count()) + 1 */

public void push(int x) { ... }

/** returns the number of elements in the stack*/
public int count() { ... }
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/** (@abst (i,, i,, ... , i) or () for the empty stack */
public class StackOfInts {

/** @abst AF(this) == () */
public StackOfInts() {

/** Qabst $ret == i, */
public int top () {

/** @abst Sret == (AF(this) == ()) */
public boolean isEmpty ()

/** @abst AF(this) == (i,, i,, ... , i) */
public void pop ()

/** @Qabst AF(this) == (x, i,, ... , i) */
public void push(int x)

/** @abst S$ret == n */
public int count()
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StackOfInts 7 MYON VIN'M

package il.ac.tau.cs.softwarel.lec4;
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];
}
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(A¥NN) stackOfInts 7 MYON WIN'N

public int top() {
return rep[count];

}

public boolean isEmpty () {
return count == -1;

}

public void pop () {
count--;

}

public int count() {
return count + 1;

}
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(2 Y¥UNN) stackofInts 7 MYON WIN'N

public void push(int x) {
if (count == rep.length - 1)
enlargeRep () ;
count++;
rep|[count]

X,

}

/** allocate storage space in rep */

private void enlargeRep () {
int [] biggerArr = new int[rep.length * 2];
System.arraycopy(rep, 0, biggerArr, 0, rep.length);
rep = biggerArr;

}
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AF (this) = (x,,...,X,) st.:Vi=1l.n:x =rep[count+1—1],
n=count+1
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/** Qimp inv
* @imp inv
* @imp inv
* @imp inv
*/

public class

count < rep.length
count >= -1

top() == rep[count]
isEmpty () == (count==-1)

StackOfInts {
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public class StackOfInts {
public static int DEFAULT STACK CAPACITY = 10;

public StackOfInts () {

count = -1;

rep = new int[DEEAULZ_STACK_CAPACITY];
}

public StackOfInts(int expectedCapacity) {
count = -1;
rep = new int[expectedCapacity];
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