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public static final double Pl = 3.14159
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public class SomeClass {
private static int count = 0;
private SomeType X ..... // can be public etc.
public SomeClass () {
count++; // additional code ....
}
public static int getCount () {
return count; // cannot access x here!

}
}
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in the sink and left until they are cleaned. Fill one of the
new, clean buckets half full of water from the aquarium.
Using the fish net, transfer the fish, one by one, to this
bucket until all the fish are out of the aquarium. Next,
remove all plants and ornaments. If the plants are living
put them in the bucket with the fish. Put all the ornaments
on the counter or in the bucket where the rocks go....
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VersionedString np7nnnn DXyl wnnwnv NI o
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int Find(VersionedString vs, String s) {
for (int 1=0; i<vs.length(); i++)
If (s.equals( vs.getVersion(i) ))
return i;
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interface VersionedString {

public void add(Strings) ;

requires ... ; ensures: ...

publicint length() :

requires ... ; ensures: ...

public String getLastVersion() ;

requires ... ; ensures: ...

public String getVersion(int i) ;

requires ... [ ensures: ...
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class LinkedVersionedString

implements VersionedString {

protected int n:
protected Version last;
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pu
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ic void add(Strings) {...}
icint length() {...}

ic String getLastVersion() {...}
ic String getVersion(int i) {...}
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public interface GameMove {
}
public interface GameBoard {
public GameBoard move(GameMove m,
boolean isWhite) ;
public GameMovel] legalMoves() ;
public double isGameOver() ;

public double score()

}
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public interface GameSearch {
public GameMove optimalMove(GameBoard b,
boolean isWhite);

}

NYOW XIN 17nnnl NI7N 1Ay D'PYIN] YIN'waw n7ynn o
270 [9INQ 7NWN YV WID'N DNMIAZR ' TAaN? D710 12X
D'I0N 7NYn 1Ay X7
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GameMove 7w GameBoard 7w D'XxNn winm XIn
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GameMove m = new GameMove(); // won't compile
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GameMove m = new ConnectFourMove();
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public void playlnteractive() {
GameBoard b = new ConnectFourBoard();
GameMove m;

do {
m = new ConnectFourMove(column);

b.move(m, true);
} while (b.isGameOver == -1.0);

}

17
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NnX 9'7NN7 W' o
GameBoard b = new ConnectFourBoard();
10
GameBoard b = new ChessBoard();

¥ 'N1Q7 AXRMIPN DR 9'7NN7 Nl |9IXal o
ConnectFourMove
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DIV I'N' NXN1D 0'X1AN GameMove v napna o
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interface GameMoveFactory {
public GameMove construct(String ms);
}
class ConnectFourMoveFactory
Implements GameMoveFactory {
public GameMove construct(String ms) {
int column = Integer.parselnt(ms);
return new ConnectFourMove(column);

19
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public void playlnteractive(
GameBoardFactory f, ...) {

do {
GameMove m = f.construct(ms):

b.move(m, true);
} while (b.isGameOver == -1.0);

}

GameBoard 112y nwinn n'a na "y
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interface VersionedStringFactory {
public VersionedString construct();

Ensures: returns a reference to a hew
VersionedString

public VersionedString construct(int m);

Ensures: returns a reference to a hew
VersionedString that keeps at least the m most

recent versions

22
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class LinkedVersionedStringFactory
implements VersionedStringFactory {

public VersionedString construct() {
return new LinkedVersionString();

}

//keeps an unlimited number, so satisfies the contract

public VersionedString construct(int m) {

return new LinkedVersionString();

}

N7 NTYINNN N2 NYNNN N7 nXY NNY NIR77 Y'worn construct(int)
NXYVN NX 7¥17 2N
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class SmartVersionedStringFactory
implements VersionedStringFactory {
public VersionedString construct() {
return new LinkedVersionString();
}
public VersionedString construct(int m) {

return new CyclicArrayVersString(m);
1 01 m-1

2 (n-1)%m
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requires: a I= null && a's elements != null
ensures: a becomes sorted
void insertionSort(Comparablel[] a) {
int 1,);
for (j=1; j<a.length; j++) {
Comparable key = alj];
for (i=)-1;
1>=0 && a[i].compareTo(alj])>0;
I--) ali+1] = alil;
ali+1] = key;
}}
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interface Comparable {
requires: other = null
ensures: return == 0 iff this = other
return == 1 iff this > other
return ==-1 iff this < other
Int compareTo(Comparable other);
}
Java.lang.Comparable pwin 2T1ain noswn 7¢ nimvoa
NNT X7 72X ,|XD MTANY YWIN? ININNAl INN2 NAIT NN
nNY7 |'2] \wUNN1 ;"MNa 17
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class LinkedVersionedString
Implements VersionedString, Comparable {

protected int n;
protected Version last;
iInt compareTo(Comparable other) {

If (this.n > other.n) return 1;

If (this.n < other.n) return -1;

return O;

}

28
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class LinkedVersionedString
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int compareTo(Comparable other) {
If (this.n > other.n) return 1;
If (this.n < other.n) return -1;
return O;

}

019'0n XIN other-w n'in nwyn? nN'wn o
LinkedVersionString

o19'un X7 ,Comparable o19'un XIn other 72X o
on'"Nn? nw' X7 17vonipn 071 ,LinkedVersionString
12T N NTYY
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VN 0'Myvn 7w insertionSort v 0TEn 'KIN2 WINT
:ONNN2 other-7 on"nal ,nP'7nn NNIRN 1!

Int compareTo(Comparable other) {
LinkedVersiondString other _lvs

= (LinkedVersiondString) other;
iIf (this.n > other lvs.n) return 1;
If (this.n < other _lvs.n) return -1;
return O; }

OIN' 1X'"N NINI ,(cast) Njp'y' X171 0'MAI0AY NIVIDIXD
0I19'0Y7 D'NNN DXVN DX ,[IN1 DXYY? [IN1 019'UN
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LinkedVersionedString lvs;
VersionedString vs;
vs = lvs; // vsis widened

'9'¥90 019'07 *7'7D 019'un (narrowing) NIx¥XN NN
Tmn X71 ,(cast) np'y' v nwaIon N7V YT Nt
D'ON"NNY DXVN DX DX A1 7w0'07 n7179) nn'7xn

(cast-2 nwNTW 0I19'vNN I'X "IN
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(<TypeToBeConvertedTo>) <Expression>

NX 'NN7 [I'01 nwyll ,avinn <Expression> '1uan
<TypeToBeConvertedTo> 019'07 1Dy
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doublex = 4.0,y =5.5;
inti = (int) (x + 2.5 *y);
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iInterface VersionedString
extends Comparable {

public void add(Strings) ;
publicint length() ;
public String getLastVersion() ;
public String getVersion(int i) ;

}

class LinkedVersionedString
implements VersionedString { ... }

nN'wn nI'p ,compareTo 7y 'nx¥n7? )X X7 pwann o
Comparable nx 2'nn pwanny nTaIvN OXYN DDA
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int compareTo(Comparable other) {

VersiondString other vs
= (VersiondString) other;

If (this.length() > other _vs.length())
return 1;

iIf (this.length() < other vs.length())
return -1;

return O;

}

1790W7 1IX NP7NNY '9'¥90 X7 WIN'MNY NINNYT :DIAD N¥{7
7171 Jwnna ;VersionedString 7w wimm 752
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