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The cookie cutter
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public class MyDate {
int day;
int month;
int year;

static |"¥nn X77 NTAIN year -l month ,day nnwnn 17 mv
N7XN NITYUN 3 1v'oI' MyDate Np7nnnn DXy 7w TNy yoin 701 D71

D'NXN] [IND'T2 NO'N NP7NNN NN |ND'T? [VID JVM N IWKRD N7RY
?year -l month ,day nITwn
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MyDate -2 wnnwnn T YO XN agnna 7 niph
NZ7NN2 UNNWN7 11X NIYIAS [NI' 7¢ DIYY ANDY MY AR 7un?

NNAIT
public class MyDateClient {

public static void main (String[] args) {
MyDate dl = new MyDate() ;

dl.day = 29;
dl.month = 2;
dl.year = 1984;

System.out.println(dl.day + "/" + dl.month + "/" + dl.year);

'D'RIN I NNAIT2
MyDate 019'0Un UTN Y9IN NI'X'7 new N 1IVIOIN] YIN'Y
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public class MyDate ({ qQ'7M N2 DR 77007 T
orivate int day; [nonw _d NINYND 0Y X
private int month; Dy - 7no'w this -a date
private int year; INW7D 019'UN

public static void incrementDate (MyDate d) {
// changes d to be the consequent day
}

public static String toString (MyDate d) {
return d.day + "/" + d.month + "/" + d.year;

}

public static void setDay (MyDate d, int day) {
/* changes the day part of d to be day if
* the resulting date is legal */

}

public static int getDay (MyDate d) {
return d.day;

}

private static boolean isLegal (MyDate d) {
// returns if d represents a legal date

}

// more. ..

} Java nowa 1 n1dIN 7
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public class MyDate {

private |int day;
private |int month;

public

77

}

public

retcu

}

public

/
*

}

public

static void incrementDate (MyDate this) {
hanges d to be the consequent day

static String toString(MyDate this) {

117 nw

INiox XN NInwn 7w ow |'x¥nd this n7'na wim'wn

NIIONI java NoSvwa nmw n7n X+ this n7nn
private |int year; UNNYN NYN Y vin'yy

N2I' KNAITN JWNnna
NPIIT 17N vITN
NT DWW wnnwn?

rn this.day + "/" + this.month + "/" + this.year;

static void setDay (MyDate this, int day) {
changes the day part of d to be day if
the resulting date is legal */

static int getDay (MyDate this) {

return this.day;

}

LL
r7 &

}

privatilstatic boolean isLegal (MyDate this) {

turns if d represents a legal date

// more. ..
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N'LIS NIXNN NTAIN year -1 day , month NITUNY |II'dNn
(N'x7'9nIp NRAY) NP7 YInn DN wnnwn? M X7 (private)

public class MyDateClient ({

public static void main(String[] args) {
MyDate dl = new MyDate() ;

¥l d1.day = 29;
[¥] d1 .month = 2;
[¥] d1.year = 1984;
}

}
12 DY7 NTANY D'MIAYD D'NNYY UNNWNT7 W' DDV DX NNY? 1)

Java nowa 1 n1IN
2'aX 7N NV'0NANIIN



MyDate np7nnn W NIjp?

public class MyDateClient {

public static void main(String[] args) ({
MyDate dl = new MyDate() ;

MyDate.setDay(dl, 29);
MyDate.setMonth(dl, 2);
MyDate.setYear(dl, 1984);

System.out.println (MyDate. toString(dl)) ;
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:0INIARD C 019'VNN DXY 72NN ('LLO) NP7NN NNY

public class C {

public void m(args) {

public static void m(C this, args) {

}

|
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C nP7nnn NINR? 7¥ m () NTINN? NIRPNLIT DRI
VINIAND NXRMPZN NYXIA N'79YW 01900 NNAYA Y'Y AN
'0VON NNYY

public class SomeClient ({

public static void main (String[] args) {
C obj = new C();
obj.m(args) ;

C.m(obj,args)
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public class MyDate ({ F'in Nt TI70

private int day; N2 DI this NINwnn

private int month; "

private int year; Y AV MO VoImn 'MinY
" nnunn

public void incrementDate (. )

// changes itself to be the conséquent day

b N wnNnwn? nain X7 07X

public String toString( ) {

return day + "/" + month + "/" + year;
}
public void setDay ( int day) {

/* changes the day part of itself to be day if
* the resulting date is legal */

}

public int getDay ( ) {
return day;

}

private boolean isLegal ( ) {

// returns if the argument represents a legal date

}

// more. ..

} Java nowa 1 n1dIN 15
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public class MyDate {

private int day;
private int month;
private int year;

public void incrementDate () {
// changes current object to be the consequent day

}

public String toString() {
return day + "/" + month + "/" + year;

}

public void setDay(int day) {
/* changes the day part of the current object to be day if
* the resulting date is legal */

public int getDay () {
return day;

}

private boolean isLegal () {
// returns if the current object represents a legal date

}
// more. ..
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public class MyDate ({

public MyDate (int day, int month, int year) {
this.day = day;

this.month = month;
this.year = year;

}

ZAREE MyDate 7 'N22 n1Tan

}

public class MyDateClient {
public static void main(String[] args) {
MyDate dl = new MyDate(29,2,1984);

dl.incrementDate () ;

System.out.println(dl.toString()) ;

} MyDate -2 wnnwna N7 Tij?

Java nhova T nidin 1o
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public class Point {
private static double numOfPoints;

private double x;
private double y;

public Point(double x, double y) {
this.x = x;
this.y = y;
numOfPoints++;

}

public double getX() {
return x;

}

/** tolerant method, no precondition - for nonresponsible clients

* @post (newX > 0.0 && newX < 100.0) $implies getX() == newX
* @post !'(newX > 0.0 && newX < 100.0) $implies getX() == $prev(getX())
*/

public void setX(double newX) ({
if(newX > 0.0 && newX < 100.0)
doSetX (newX) ;

}

/** only business logic. Has a preconditon - for responsible clients
* @pre (newX > 0.0 && newX < 100.0)
* (@post getX() == newX
*/
public void doSetX(double newX) {
X = newX;

}

// More methods. ..
A'AX 71 NU'ONANINX



PointUser

public class PointUser {
public static void main (String[] args) {
Point pl = new Point (1.0, 2.0);
Point p2 = new Point (10.0, 20.0);

pl.setX(11.0);
p2.setX(21.0);

System.out.println("pl.x == " + pl.getX())

Java nowa 1 n1dIN
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STACK || HEAP
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7Y D'ION MITX wnnwn NNV

nonnn

CODE
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ny'axn this nnonn ,'x1a Ny )7nna
NXPZIN NNY NTY DXV 7Y

"NT XIN yn"

this N{
N i
Yy 2.0 STACK HEAP Point.numOfPoints
1
x |10 ] Pointtxy) .
pl —_— 100
200

args .

0 main @

public class PointUser ({ -public class Point {

public static void main(String[] args) { Publz;i:’oinf(:?uble x, double y){

Point pl = new Point (1.0, 2.0); this.y = y;

Point p2 = new Point(10.0, 20.0); |:> numOfPoints++; CODE
}

pl.setX(11.0) ;

p2.setX(21.0); public double getX()
’ ’ ’ { return x; }

System.out.println("pl.x == " public void setX(double newX) {
+ pl.getX()): if (newX > 0.0 && newX < 100.0)
} doSetX (newX) ;
}
} Java nowa 1 n1dIN 24

public void doSetX(double newX)
2'AN 7N NU'oOMNIN { x = newX; }




this

"NT XIN Y1

Point.numOfPoints

p2

pl
args

0.0 STACK i HEAP
10.0 Point(x,y) T~
—
main @

2
X
) v

10.0
20.0
X 1-0
Y 2.0

public class PointUser ({

public static

Point pl
Point p2

void main(String[] args) {
= new Point (1.0, 2.0);
= new Point (10.0, 20.0);

pl.setX(11.0) ;
p2.setX(21.0);

System.out.println("pl.x == "
+ pl.getX());

public class Point ({

—

public Point (double x, double y) {
this.x = x;

this.y = y;
numOfPoints++;

CODE

}

public double getX()
{ return x; }

public void setX(double newX) ({
if (newX > 0.0 && newX < 100.0)
doSetX (newX) ;

}

public void doSetX(double newX)
{ x = newX; }




this N this.x = newX nxya X'n X = newX nnwnn

newX 11.0 SetX
this ~N STACK HEAP Point.numOfPoints

N
newxX 11.0 set \\ x| 10.0 2
p2 - y | 20.0
< | 1.0
y| 2-0

args

main

y ~
1D

public class PointUser ({ public class Point {

public static void main(String[] args) { PUblzl_f_ Point(double x, double y){
1s.X = X,

Point pl = new Point (1.0, 2.0); this.y = y;
Point p2 = new Point(10.0, 20.0); numOfPoints++; CODE
}

> pl.setX(11.0) ; _
{ return x; }
System.out.println("pl.x == " public void setX(double newX) {
+ pl.getX()); if (newX > 0.0 && newX < 100.0)
} |:> this.doSetX (newX) ;
}
} public void doSetX(double newX)

[:::j>'{ this.x = newX; }




this DXVN XIN DI0VNAN DXY YOIN NINY 7 [In'1a
~ N7 DXY7 yaxn this n1onn .nnwan 72voin 1'vw
newxX 21.0 N
this ~~-L STACK N HEAP Point.numOfPoints
newxX 21.0 setX ‘\ < | 21.0 2
el y 20.0

p2
pl —

args . S
main

public class PointUser ({ public class Point {

public Point (double x, double y) {

public static void main(String[] args) { this x = 3
Point pl = new Point (1.0, 2.0); thissr= y;
Point p2 = new Point(10.0, 20.0); numOfPoints++; CODE
}

pl.setX(11.0) ;
public double getX()

> p2.3etX(21.0) ; { return x: )
System.out.println("pl.x == " public void setX(double newX) {
+ pl.getX()); if (newX > 0.0 && newX < 100.0)
} |:> this.doSetX (newX) ;
}
} public void doSetX(double newX)

:"> { this.x = newX; }




"return this.x" nxyva Xin "return X" vownn

STACK HEAP Point.numOfPoints

this ~J getX x| 21.0

2
e 20.0
p2 I 3
: Ny
args — @ 2 :
ai )

public class PointUser ({ public class Point {

public static void main(String[] args) { Publi;:_ :°int(d°uble x, double y) {
1s.X = X,

Point pl = new Point (1.0, 2.0); this.y = y;
Point p2 = new Point(10.0, 20.0); numOfPoints++; CODE
}

pl.setX(11.0) ;
public double getX()

p2.setX(21.0) ; :> . ;
{ return this.x; }
> System.out.println("pl.x == " public void setX(double newX) {
+ pl.getX()): if (newX > 0.0 && newX < 100.0)
} doSetX (newX) ;
}
} public void doSetX(double newX)

{ this.x = newX; }
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N?7NnN 'NNwn niva (instance methods) ysin minw
(this) n11lon nxy 7y n'7w19 (static method)

DN7Y D'VINIARND 7V 770 T2 0Y2WI9 NE7NN 'MNYY TV

ni77Nn 1Nwnn naiva (instance fields) yom nanwn
IWND 77 0IXID DN .OMYY JINA NITY 0N (static fields)
(new "y) nP7NnNnn wTN DXV XD

TNX PNIY D' .0'72172 DINYN DN NR7NN NITYY TV

WP X727 ,1N2T7 Np'7nnn TI7 N1'WO Ny XNDY ,DN7Y
NP7N0NN NNIXA DXV NOYNXY
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public class BOOK1l ({
private String title;
private int date;

private int page count;

}
fitle | "The Red and the Black” — NUYO O'VYOINN
date 1830 221 XY KD 71NN
71 70 title hTwn
raage __count 341
I'7N N'MI9N
(BEWIK T
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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 —
date 1530
pege_count 341
(BOOKT)
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Writer Class

public class WRITER ({

private
private
private

private

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

name
real nome
.II?.'.n".'.'I.' ViECY

el veadr

Java nowa 1 n1IN
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"Stendhal”

"Henri Bevle"

1783

1842

(WRITER)
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?1712NNI 190 AW TWPN DK XL 'X

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

private Writer author;

'Y NT oN' XVA7 N1 (Java -2 X7) NNNX NIDN NISYA
77N 7Y NR7UN NN NNX 2% ,nniv 0o T
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Title

-:-Iln:-l.ri'

e
COVi AT

"The Red and the Black™

183

4]

e | " Sienclhal'

redd aperie | Henm Heyle'

darth_ Var | /54

demh venr | 842

({WhITER)

(BOOKZ)

') |:.|'.|l|"

|:-|I|!.!.r['

e
COVERT
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“Laife of BEossim”™

1823

Ll

M Seendhal’

redld aeree | e BHevle”

dR N W 1=

dmaell venr | H42

(WHRITER)

(BOOIKZ)
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fitle "The Red and the Black” Tirle

I|'.||'.I £ I. Hj[} |.'l:.'.'|'
i 341 Irrge
Cerii T
aunor drLitheeg

[I'VI NIN11D NIN YIAXIN DXV
D7IX ,NT NOPN2 NP N7XIN
nnNnt ' 970 npna
NNIX MY [N Y'Y NISYY
NAXNN

(BO0OKD)

"The Charterhouse of Parma”

1§39

in7

(BOOKT)

T "Stendhal”

e II Mt ¢ "Hﬂ"r.l H '.."Jl"]‘.l-'"

hirth vear | 783
dearh  vear | M4 2
[ WHKITEKR)
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Correctness by construction
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NIZ7NN 7¥ Niid

17¢ VI5NN DY T2 T2 TIZ 7¥ NIN'D7 NIYAA NND NINYYy?
NN DNV 7w 217'w a'X1 01172 — (Specification)

N7 NP7NNN 7w (NN2219) NN 7D 7w aTinn [I'Y7 015
7121 (Design by Contract- DbC) nirak71a niayvu narva
NLYON N'¥P1I91 LYSOIN AXN D'ININ 0I9'VY

ADT 21an7 w' n'nn D NWILN AINX YA ')
NITA7 11 ,VYWSIN 0N 019'V — (Abstract Data Type)
(Design by Contract) DbC niyuv
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D'M7Y 7¢ 110NN NN

NI71V9n DY D'Y7W DM1950n 7v N1oNn AX''NN 0D2IN N1an '1"[)_ﬂ'7 nx1)
push, pop, top, iISEmpty

LIFO nu'wa 1Ta1vn 011N N1an X' N1onn
7WU1 10NN IX DNIV'7PN TNy N TAIWY '9)

StackOfInts sl = new StackOfInts();

System.out.println("isEmpty () == " + sl.isEmpty())
sl.push (1) ;

System.out.println("sl.top() == " + sl.top());
sl.push(2) ;

System.out.println("sl.top() == " + sl.top()):;
sl.pop()

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

N"10NNN 01907 NTIN A'X)

Java nowa 1 n1IN
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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() ({ ¥
NI71Y9N NInn NX XVN 1I'NXI 'NVY ATINN N'YA

/** returns true when the stack is empty */

public boolean isEmpty () { ... }

/** removes top element

* (@pre !'isEmpty() , "can't pop an empty stack" */
public void pop() { ... }

/** adds x to the stack as top element

* ([@post top() == , "x becomes top element"

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




[*% count () >= 0 */ M"Y |NNO9N

public class StackOfInts { 770 N1'X count() nTINnN
n1aonn 7Y VO01IPNN
/:* isEmpty () , "The constructor creates an empty stack“ */ nN -]an7 InI] NI? nnj-ry:- DA

public StackOfInts() { ... }

/ NI71Y912¥ NINnn

** returns top element

p:blic inéiiiﬁr();:y{() , ";:an't top an empty stack" */ |7y nvgwnn nN jlan? nln t]l-l'u
NP7NNN 7¥ wimmn n1in% count

i

2

/** returns top element
* $Sret == (count() == 0) */
public boolean isEmpty() { ... }

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

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

/** adds x to the stack as top element

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

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

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

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

/** (@abst $ret == i, */

public int top() { ... }

/** @Qabst $ret == (AF(this) == ()) */
public boolean isEmpty () { ... }

/** @abst AF(this) == (i,, i;, ... , 1)) */
public void pop() { ... }

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

/** @Qabst $ret == n */
public int count() { ... }
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Sret == i,
VYOINN AXNN DX NMIYN NI'X XN'7'RY

'9) . NNYN 197 N'NY VYUSINN Ax¥n7 on'a 7On
NP7NNN WXL V'oIny

(i, i,, ... , i)

Java nowa 1 n1dIN 43
2'AN 7N NV'0NAMIN



'YNiNn OXVI oYOSIn aAXN

D'YINTM NNnd DN (VWSIN a¥Nn + ATIN) V95N [N1'N2
NIYTN 7V NY'Y DY

UIN'Yn [9IX 7V NININ |IAYN] NXN Yin'nn 11'N2
nP'7NN2a

TIVI [N2'T NOMX N7 7217'wn Nyvaim win'mn D1'na

OI9'0 72 NONNY NLVWYWON N'XFZAD 1'¥1 YIN'M NN WNN7
AN A7 DX VYDIN AN (1 (N'2101N2 DYY) 'Oy

70 7Y D'YUIn'MnN 'S NI YINM NN DX NDING '
VWOINN a¥nN 0y (consistent) o"apy D'NNWN

Java nowa 1 n1In
2'aX 7N NV'0NANIIN

44



StackOfInts 7 "MMYON VJIN'NM

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];
}

-.97¥n Ni7aan 7722 vwOIMN Ax¥nNI ATIND NN NLVNWA *
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(A¥NN) stackofInts 7 MYWON YINM

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 MYWON 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=1..n:x =rep[count —i+1],
n=count+1
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StackOfInts 7 AIN'"'N YNNWYN

/** @imp inv count < rep.length
* (@imp inv count >= -1

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

public class StackOfInts {

JIN'RNNN NIN?'RYN 7Y (imp_post) 'win'n IN2 'KIN 1IN2 DA Y'9INT NI71D' NIyLVNN 770

2 0NpY Cimp inv isEmpty () || top() == rep[count] niyun 7un?
/** @imp post $ret == rep[count] */
public int top() { ... }
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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];
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INIMAP'Y DX TAXY?

Java nowa 1 n1DIn 61
2'AN 7N NV'0NANIIN



101 0D'X1A NONVN

D'NIAN |2 N'TTN AR MY NIMARYN DX 910X

NINX N0NA7 XNj7'7 NXIN NIONYINN NIXONANN NNX OX D'N12 honyN
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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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