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public class SimpleBook({
private String title;
private int date;

private int pageCount;

/ “The Red and the Black
title

date 1830
pageCount 341
SimpleBook
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Wiriter Class

public class Writer {
private String name;
private String realName;
private int birthYear;
private int deathYear;

name “Stendhal”
realName “Henri Beyle”
birthYear 1783
deathYear 1842
Writer
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public class BookWithAuthor {
private String title;
private int date;
private int pageCount;
private Writer author;
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“The Red and the Black Lite of Rossini
~. /
title N title 7
date 1830 date 1823
pageCount 341 pageCount 307
author author
name “Stendhal’” name “Stendhal”
reatEme | wHenri Beyle” reallere | «Henri Beyle”
birthyear 1783 birthYear 1783
deathyear 1842 deathYear 1842
Writer Writer
BockWithAuthor BockWithAuthor
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“The Red and the Black Life of Rossini
title N title 7
date 1830 date 1823
pageCount 341 pageCount 307
author \ author /
BockRWithAuthor / BockWithAuthor
name “Stendhal”
1
reatiane “Henri Beyle”
[I'VI NIXD1D RIN YIXIN DXV
,NT NN NI Ny | birthvear 1783
n7IN deathYear
nnnn' v 990 A ez
NNIX 'MY [N Y'Y NISYY Wi
riter

naxnn
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(server ,nw DA X171 D'MY9Y?) 17 D'RIIPY ' XN — (supplier) poo

DA X171 D'Y97) 2 UNNYNY ' IR 7907 KpY M KiIn (client) nip4
:Nn2AIT .(user ,unnwun

public static void doSomething() {
// doing. ..

}

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

}

doSomething () N'¥1I19N 7W ANIFY7 X'N main N'¥71190 IT KNAITA
main 7¥ N'P90 X'N doSomething
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public static void doSomething() {
// doing. ..

} Supplier.java

public static void main(String [] args) {

doSomething () ;

} Client.java
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public static int divide (int numerator, int denominator)
{...}
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/**

* @pre denominator != 0 ,
“Can’t divide by zero"

@post Math.abs($ret * denominator) <= Math.abs (numerator) |,
"always truncates the fraction"

F % k| k] *

* (@post (($ret * denominator) + (numerator % denominator)) ==
numerator,

* "regular divide"

*/

public static int divide (int numerator, int denominator)

Jose nwa "7 7y oolan annn
N'X71190 91AN NI JNK NTINN D'MY97
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/ * %

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

* "you can't divide zero by zero"

-

* @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)) S$implies

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

* @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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public
public
public

public

static
static
static

static

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

void init(String login, String password) {

// connect to mail server...

// put new messages on the messages array...
// update head

isIntialized = true;

}

[ **
* @pre isIntialized , "you must be logged in first"
* @pre head < messages.length , "more messages to read"

* @post "returns the next unread message"

*/

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

}
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/**

* (@param a Am array sorted in ascending order

* (@param x a number to be searched in a

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

*

*

@pre "a is sorted in ascending order"
*/
public static int findInSortedArray(int [] a, int x)

?07TPN 'NIN DX PITA7 N7V OXRN
XY YIS'NN VIX'A TWNRA NI N'O'R DY DMWY IT QT ,K7Y [2md
?1"Mn 11'K )WNNY Npna NIYY? 'V 0N NpTia nnfag Nl
?-12NNY7 =
NN DX |'7 =
?1"mn X770 yna won? =

N'N ININ 19! NP7 OX .0TPN 'RIN DX 2ITA7 X7 findInSortedArray
..NNNWNX X7 72D IT 72X D"NONT7 X7 17'O9X IX "AW Y 'TNNT7 N1y
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/**

* finds the index of v in a if present
*

* @pre a[i] <= a[i+1]

* @post a[j] == v $implies $ret == j
* @post a[j] !'= v for all j

* $implies $ret == -1
*/

public static int findInSortedArray(int[] a, int v) {

}...
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/**

* finds the index of v in a if present

*

* @pre a[i] <= a[i+1]

*

* @post $ret
* @post $ret
* @post $ret

*/
public static

} o

j $implies a[j] == v
-1 $implies a[j] != v for all j
-1 && $ret < a.length

>

int findInSortedArray(int[] a, int v) {
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D'NIY" 7¢ 2NN (112N 02172 NI'WN NN 7Y NIID) NNDING

INNAIT?
Va1 702 0"pn'w NX12 22N DN M7 7V DUV WX NTDIN] =
| |
1M
plutoniumLevel < CRITICAL MASS THRESHOLD

NX11 0'WOI 01VN 7Y NO'VN NIPA 7V NUVTZIY UK N'IDIN] =
1M1 yan 701 ovpn'y
(cabinAirPressure < 1)
Simplies airMaskState == DOWN

true 1I'XR "NNwnNN D PN X7 N'"1DIN2 1] VA 701 D YIDNWN? nx)
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N'DIN 7¢ (AMNNYN ,NVIRMINIIN) NIAIDN NDIN7 NO01]
NIXMPN 19017 n1W counter NINWNN 7Y .NLVIYD
m() NNYY

N

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

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

public static void m() {
counter++;

}
}

70112y ,m () -7 NIXPN 190N 7V ANPITINA NIXT NI
StaticMemberExample Nj?7NN7 NION"NN 12 W'Y TIp VO
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N2 T m() NTINNT XN 'K 0Yon TIp yopa oX ((n=0) 0'0a njn
7NNINN NDINN [ND'77 StaticMemberExample np7nnn Nna'vo
VAN wNTNl .09X? counter nanwnn
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public class CounterExample ({

public static void main(String[] args) {
StaticMemberExample.m() ;
StaticMemberExample.m() ;
StaticMemberExample.counter++; (1:\

?0TIPN 9pwa "nndIn"a on ' nn

NAY NP7NNn7 Yinn DA counter NX NNY? MY [IAwN2 NNP7 X7
N TAIN

TIPA NINIPT7N 7Y Uin'yn 9182 217N NAy0N NRID1 i

NYIAN DX NR7NNN NINR7A YIaNT IX Y NRDIN 72V nmy NIX?
counter NINWN7
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(private visibility) n'v1s nix1)

I'7X NW'A DMWONN private D NNW IX NINWN NOTAN
TAIN DAY DP7NNN I 7N

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

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

public static void m() {
counter++;

}
}

public class CounterExample {

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

System.out.pri ("main(): m() was called " +
StaticMemberExample.counter + " times");

}
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|'an NIP7NY N9W21 NOIIN XIN

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

private static int counter;

public static int getCounter() ({
return counter;

}

public static void m() {
counter++;

}
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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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(representation/implementation invariant) aix' "nnwn
(private) '019 yT™m 7'onn "NNWNn 0xya XN

NNAIT?
/** @inv getCounter () == #calls for m()
* (@imp inv counter == f#calls for m()
*/

public class StaticMemberExample {
private static int counter;

public static int getCounter() ({
return counter;

}
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/** @Qimp post isIntialized */

public static void init(String login, String password)

NIMIA'Y NITINA 7W 0T 'XINA X7 72X
V1IN
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D'N7v 7v Nn11oNn NOTAN

N0 NYD DX NMj?' NN
? sl.top() v¥a7

NI71V9n0 DYV D'Y7W DM50n 7w N10NN AX''NMN 021N D12 'TN7 XM

push, pop, top, ISEmpty

LIFO nu'wa 1Ta1vn 011N N1an X' N1onn
7Y N0NN IX DNIV'Y7PN NNY PN TAIYY '9) =

StackOfInts sl = new StackOfInts();

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

N0NNN LYOINN DIININ 0I19'V7 NTIN A'X)
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public class StackOfInts {

i NI71IY9N NINN X XVAN 12'KI1'NOY ATINN N'Ya
* @post isEmpty() , '"The constructor creates an empty stack"
*/
public StackOfInts() { ... }

/** returns top element

* (@pre !'isEmpty() , "can't top an empty stack" */
public int top() { ... }
TIY 9'01 :[INN97 Ny¥N
/** returns true if stack is empty */ 'Tnnw count() NN'7'RY
public boolean isEmpty() { ... } 0NN 190N NIX
/** removes top element alOIna Bk
* (@pre !'isEmpty() , "can't pop an empty stack" */
public void pop() { ... }
/** adds x to the stack as top element
* (@post top() == x , "x becomes top element"
* (@post !'isEmpty() , "Stack can’t be empty"“ */
public void push(int x) { ... }
}
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package il.ac.tau.cs.softwarel.lec4;

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

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

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

/*» returns true if stack is empty
* (@post $ret == (count() == 0) */
public boolean isEmpty() { ... }

/** removes top element
* (@pre !'isEmpty() , "can't pop an empty stack"

* (@post count() == S$prev(count()) - 1 */
public void pop() { ... }

/** adds x to the stack as top element

* (@post top() == x , "x becomes top element"
* (@post 'isEmpty() , "Stack can’t be empty"“
* (@post count() == S$prev(count()) + 1 */

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

/** returns the number of elements in the stack*/
public int count() { ... }

- | qa
} Java J1iodYd 1T 1 idJI
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/** Q@abst (i,, i,, ... , i.) or () for the empty stack */
public class StackOfInts {

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

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

/** Qabst $ret == (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 $Sret == n */
public int count ()

} Java nowa 1 n1dINn
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@abst (i,, i,, ... , i)
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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 ¥INM

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 YUNN) stackofInts 7 MYON ¥INM

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=1.n:x =rep[count+1—1],
n=count+1
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/** @imp inv count < rep.length

* (@imp inv count >= -1

* (@imp inv top() == rep[count]
* (@imp inv isEmpty () == (count==-1)
*/

public class StackOfInts {
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AF(cs.m()) == AF(cs) .Spec _m()
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public class StackOfInts {
public static int DEFAULT STACK CAPACITY = 10;

public StackOfInts () {

count = -1;

rep = new int[DEFAULT STACK CAPACITY];
}

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

MYY TIPN 7190V UINMN IR AIX'D DX 970 T'Nya oX T 7190w wimmn nnnon
INI'A7'V DX TANY
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this (args) n1ana wnnwn? n'y

public class StackOfInts {

public static int DEFAULT STACK CAPACITY = 10;

public StackOfInts () {
this (DEFAULT STACK CAPACITY) ;

}

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