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import java.io.¥*;

File f = new File("A:\\config.dat");
// £ represents the file's name; may or may not exist

if (f.exists()) {
%| FileInputStream is = new FileInputStream(f);

// now access the file
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Matrix a = ..;
Vector b -
Vector x;

// Matrix.solve requires nonsingularity
if ( a.nonsingular() )

X = a.solve(b); // solves Ax=b
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public class AddArguments {
public static void main(String args[]) {
int sum = 0;
for (String arg : args) ({
sum += Integer.parselInt(arg)

}

System.out.println("Sum = " + sum);

> java AddArguments 12 3 4 "lwI]Nn D-]IAn"

Sum = 10

> java AddArguments 1 two 3.0 4

Exception in thread "main" java.lang. NumberFormatException: For input string: "two"
at java.lang. NumberFormatException.forlnputString(NumberFormatException.java:48)
at java.lang.Integer.parselnt(Integer.java:447)

at java.lang. Integer.parselnt(Integer.java:497)

at AddArguments.main(AddArguments.java:5)
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parselnt

pubblic static int parselnt (String =)
throws NumberFormatException

Parses the stnng argument as a signed decimal integer. The characters i the string must all be decimal digits, except that the first character may be an ASCIT
fritus sgn -0 (w0020t ) to indicate a negative value, The resulting integer value iz returned, exactly as if the argument and the radi 10 were given as
arguments to the parselInt (java.lang.3tring, int) method.

Parameters:

= - a String containg the int representation to be parsed
Returns:

the integer walue represented by the argument in decirmal
Throws:

NurberFormatException - if the sting does not contain a parsable mteger
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public class AddArguments { t r y —Cda t C h

public static void main(String args|[]) { b I OCk
try {
int sum = 0;
for ( String arg : args ) {
sum += Integer.parselnt(arg);

}

System.out.println("Sum =" + sum);
} catch (NumberFormatException nfe) {
System.err.println(''One of the command-line "
+ "arguments is not an integer."');

> java AddArguments2 1 two 3.0 4
One of the command-line arguments is not an integer.
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public class AddArguments3 { 11
public static void main(String args|[]) { n I ] M -1 A

int sum = 0;
for ( String arg : args ) {
try {
sum += Integer.parselnt(arg);
} catch (NumberFormatException nfe) {
System.err.println(""[" + arg + "] is not an integer"
+ " and will not be included in the sum.");

)
)

System.out.println(""'Sum =" + sum);

)

> java AddArguments3 1 two 3.0 4
[two] is not an integer and will not be included in the sum.

[3.0] is not an integer and will not be included in the sum.

Sum =5
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catch 'p172 1an

17 0w catch 7w o172 nnd nirn? oiwy TNK try 717125
NP7 NI'NYYY NIN'AY 7Y DY D'AI0 11y
try {
// code that might throw one or more exceptions
} catch (MyException el) {
// code to execute if a MyException exception is thrown
} catch (MyOtherException el) {
// code to execute if a MyOtherException exception is thrown
~ 7} catch (Exception e3) {

// code to execute if any other exception is thrown
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finally 172

OX |2) NOpn D2 vxan' £inally 1722 v'oman Tz YOy
(7w21 IX N'7x¥N try 0 1722 TIn Yo

try {
startFaucet () ;
waterLawn () ;

} catch (BrokenPipeException e) {
logProblem(e) ;

} finally {
stopFaucet () ;
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(throws an exception)

precondition & invariant
& side-condition => invariant & postcondition

precondition & invariant
& not side-condition => invariant & exception is thrown
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int compareTo (Comparable other) {
IPoint other point;
other point = (IPoint) other;
if (this.x() > other point.x())

DXVN DX 21N 7V VTN n21% (kan 11y'wa N JImy) 0'oI9'o NNnin
(IPoint |X2) nnnn |I'017 D'RNNY 019'un 'R (other)

WU NNWONT 775 non"nn X7) X2 12 ,21N1 7901 X7 NN OX
2NN W 17 Kpw MY yrTimi yn'? proon nipn Tip ,(ann

210" X7 NIR7N ,7W01 nN'wn L DNoN NN 727'W NN NN AN DT
| | |
XY 17 INXN 'KIN DX D7
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int compareTo (Comparable other) {
IPoint other point;
try {
other point = (IPoint)other;
}
catch (java.lang.ClassCastException ce) {
throw new IncomparableException() ;

}
if (this.x() > other point.x())

-7 XpY M 7w NIp7e n1am ANy 0 AYTINN DX DAONT? 7210 NN
NITI7Y NIHWAT7 K78 D'019'0 'NA7? Wiz'a X7 compareTo
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Matrix a = ..
Vector b
Vector x;
try {

x = a.solve(b); // solves Ax=b, fast algorithm
} catch (CloseToSingularException ctse) {

X = a.accurateSolve(b); // try harder

"2ZIN ,DONX DT UMY T 2V 2wn? 2N 1on7 70! N n 0'nys?
NN'YN YIXA? AN ny?

?%7v01 nwUn [1'O"INI n"M7121'0 i71'"T2 NXM0NN OX NI NN
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FileInputStream is;

try {

is = new FileInputStream("A:\\config.dat");
} catch (FileNotFoundException fnfe) {

is = new FileInputStream("A:\\config") ;

}

/* access the file (but only if the input stream was
created)

*/

0'1DN7 YNNYNNN WUa? QNN YAl OW NI017 ©WOKX '"7IN
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java.io.FileNotFoundException

.N2'oN "oy 0'AaN 1w (NIZ7NN) 0'0I9'0 W NI NNTAN DR
N'DN NM'wn np17nn X ,Throwable X'n NIA 07700 np7nnn
NIN5WUN WI7YY

Error
RuntimeException
RuntimeException 1'XY Exception
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NN WYINNNT? 770 0T [N X7W n'wa DAX'NY 02NN Error
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nNIN 7w nfaw XVA? 1O Error o019'on 0'aN TANY [N ,07IX
(AssertionError :xnarT7) naan

NIXIAP 'NYU7 0'P7NNN :Exception
NN'Y 251 VYNd NP7 70'w 2N XIn RuntimeException
121 7Yn DINNn NaNN NN [17ws [ null yraxn? nwna
N1'7N N'DINA Y'SINT NINK N7

D'A¥N] WNONN RuntimeException N1'XY Exception
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wlava Clagss
Throwable

1

«lava Clasg
Error

1

«lava Classs
LinkageError

wlava Claggs
YirtualvachineError

1

«lava Clasgs
Exception

i Checked exceptions

1

wlawa Clasgs
I0DException

wlava Classs
RuntimeException

wlava Clagss
SOLException

A\

>~

—

wlava Classs «lava Clagss wlava Classs «lava Clagsw wlava Clagss «lava Clagss
OutOfvlemoryError StackOverflowErro, EOFException ArithmeticException Index0OutOfBoundsException MullPointerException
/
7 \\
| .
Unchecked exceptions | Unchecked exceptions
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n'p?n nn'wN) checked exceptions

wlava Classs
Exception
«lava Class: wlava Classs wlava Classs «lava Class:
I0Exception PrintException SAXException SOLException
wlava Class» «Java Classe wJava Classe wJava Classe
EOFException FileNotFoundException RemoteException SocketException
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(checked) 721 an (j7777) 77107 Rwyw ATINNG AR 7000 TIp
NIYIAN 'Mun NNX V1717 1Y

LIN'YI0I9N 2NN 7V ATYION
IN
12 719'0

71722 'M"yan 21720 DX 910V ,1'RY 71910
try-catch-finally

NOVIVN NTINNN DX X7 1D throws "MMwn n7'Na wnnwil — amdn
nnvya™ o

void trouble() throws IOException { ... }
void trouble() throws IOException, MyException { ... }
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(N2'oNIY) AT D'AIN NITA NITINNA YWIN'WN

N'X7'9N17 NX'AY 1112 719'0 IX NTIDN N
void f£(int x) throws Exception {...} I

Declaration

void g() {

£(1); // error

Compilation Error: programmer
must either catch the exception,
or declare that “void g() throws
Exception”
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«lava Class»
Exception

N\

wlava Clasgs

RuntimeExzception

1

«lava Clags»
ArithmeticException

«lava Class»
ClassCastException

wlawa Claggs

IllegalArgumentException

«Java Clasgs

nullPointerException

«lava Class»
IndexOut0fBoundsException

«lava Class»
SecurityException

«Java Clasgs

NumberFormatException
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unchecked exceptions

naIn |'N unchecked nnw nINaw IXN D'aN Y
NTINNN NN'MN Y'NXN?

DNV 'NXNT7 Y7nm 72N

naIn |'N unchecked nnw NIX'awa IX 0'AN2
try-catch-finally 71722 7907

'1712 719'0 7Y 21WUN7 N1

VI
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D29 7722 0'TDIN Error IX RuntimeException a10n D'A'NY |11I'DN
NX NXINY N1DINN D201 IX AWNNA 29X X7 n'ya 7721 IN n'Dima
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OutOfMemaoryError
ClassCastException
FileNotFoundException
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D'A'NN 07IX ,NIDNN NOYN 77N 12'N D'AINN NO'SNI NZT 121N
"0'770" Dmyy 0N onyy
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NMTAN 'V D'WUTN D'ANIN A7 (D'WNT 0Myo?1) 0713 DNIdNND X
N'NYN¥YN NNX IXN Throwable np7nnnn nwAIN nwTN N7Nn

1IN DAY DTN TANT D1IX12AYW NXRAWN 2102 N'17N NIInn 1'NA
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D'N'IoN NINIP77 "WONN — Error IN RuntimeException
2N7 NNYOSXNN 07ynn?

7907 IXN 2'NXN7 NINR?N 7D NN 2A'NN — Exception
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class IncomparableException extends Exception {..}
class OverdraftException extends RuntimeException {..}

D'NN'YI YOIN NITY 17 9'0IN7 TWONI (D)'X12 X KIN
?0xY N7 72X
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727NY 'N1 L, 'RI1Q NINDY7 W D'ANINN 707 NIIX'A
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1277 "X 72X ,0200 NTINNN DY AN 'y IX'Y7 721pn
UNNWYN? Naxn7 ,770 10T ,nmMRNN X7 27X NITNNnNY
AYIDILLIN'DINN 7Y NOYW NNIXK AT NNDNA X7 WnNnwnn)

(V1IN '90N TN X7 N'DIN 7W 102N

2'TANT XY N7 TINTMAL,0'00INM 012NN TANT X X7
qon' AT ;AMIN7 0NA71 wO? 719V DNY 'R1anw D'ann
17NN 2NN NN
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NI N N10NN NOY T

N'n Throwable np7nnn 7w NI'vim'yn NITINAN NNX
NMYIY NXK N0'9TNn printStackTrace NTINNN
AMN7 072N NIRNPN

2910 X7w 2 N7 JVM -0 9w 7Thmn DM wimm o) Nt

public static void main(String[] args) {
try {
riskyMethod () ;
}
catch (Exception ex) {
ex.printStackTrace() ;

}

System.out.println (“Continuing main ..”) ;
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790N "'V AN NpT

TWNX withdraw nTINNN NX 112ND 712002 11'RW BankAccount np'7nn1
|'i7D ND'YNN DIDOYW n'n n7v DTN 'NXIN

[I'01 7¥ NONa AN PNTNY DT 'RIN K77 withdraw nTinn 7y 21wn7 [N
N NO'WUNY

class OverdraftException extends RuntimeException {}

public class BankAccount {

//...

public void withdraw (double amount)
throws OverdraftException {

if (amount < balance)
throw new OverdraftException () ;

balance -= amount;



D'A"N7 O"NX YIN'Y

I ,NI7IT 2N NO'ONI AN 7V NYTIN [NAY NISYWA
720'v NN'Y wnNn% Nian 7y 0'aNNn 122102 wnnwnb
D'0I9'V 190N NN TNXN W 'TNNY

public void polyMethod ()
throws resultTypel, resultType2 ({
// do something
if (..)
throw new resultTypel(..)
else
throw new resultType2(..);

TINN Q' 02NN [122110Y 7722 DNHRAD I X7
NP2 (12201 TIVD WnY? 1Ty X7 0'aNn

Java nowa 1 n1DIn 40
2'AN 7N NV'0NANIIN



D'VINA D'A"N

NIPTXIN NINS ,NINUVA TIV? D'AN2 D'YNNYN D'NNO5N
N7IT AN7'RY J10N7 NN 7V XIN N YNan vin'vn

D'TIT'? 190N NONIN NHX'A 7w 079/07PN N'™M90 NNAIT
7¥ NnIY NIRONA7 72X ,00{70 Y2 1Y (encodings)
N1IY D'TIT'? TN2N2A )INN7 NN N'"MIvon

N7 IN YN TIT'P DXN 7INY7 T 'R

7V VTN NN'YN L, NN X7 TIT'R2 WNNWN? 0'0In OX 72N
java.io.UnsupportedEncodingException 21N

NN7'NY NITYQ 12N TIT'R DXN 1NA7 AN Ty

21N .(Yal? 910) ?7T¥In EOFException DXN :N7KY
?2NN7'RY NO'TY
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?0T7 'NIN IX TY 'NAN

7V NYOWUN TXY 'NIN NI'N7 withdraw 7¢ DTpn 'NIN NN 11090 TWUKD
NNY1 D'YNNYN DAY NIIXD

12 DX '0I9'0 NIPT7Y DI7NA

if (acc.balance() >= amount)
acc.withdraw (amount) ;
else

// tell the user that she can't withdraw

N71V9N OX 21N 7V YTl mMyyl 'KINN DX P72 withdraw nN'wn
22 X! 'OI9'0 NPT TNI ,NIION

try {
acc.withdraw (amount) ;

} catch (OverdraftException e) {
// tell the user that she can't withdraw
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2172 772N 'R DIINDY

YAIIT XINY |1 ,"'on” ANiI' XN 2NN WiIn'win
N'VAN VI9]) (NI' N'VIAN PO0NI NIF7NAN NIND
(nnpn 71Ty

' 020N NI ,N77NN] DNNK D'YIN'YA AN
NN7'NYI win'yin NAIVY? 710
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22N DA NN7'NY DA "IN

7'vnl 7w X7 72X ,YON

NIN'YN DX Y¥A7 710! 790N NIXTIA YTI' NIR70 QUKD DA
7907 NXMPN NX qQI0Y7 2N NI L (INXY2 DN NN 7T2)
try-catch 1092

RuntimeException > 22NN NOTan "y Jon yvan'n? N1

NIXTIQ YYNXD DA ,NIA'PN 2TIA T'AN 7900 ,712107 Qo2
TIX P 'R

yIN'n7 AWONN ;2N IND Y2 7217100 NN7'RYA win'y
NIX Y¥17 NI017 IXN DX YAINL,NNIX )X K7W Np'T1ann
N'2¥N OX NYT? NIn 7y n71von
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A"N DiIpZN2a OIVXLVO DXV

7V NIT' 790N IDATY OIUNVO DXV AN 9'7NN7 TYWON
un7 17w
Matrix a = ..;

Vector b .-
Vector x;
SolveStatus s = new SolveStatus();
X = a.solve(b, s);

if (s.succeeded())

else if (s.closeToSingular ())

{..}
{..}
[17WUD MpEna 7'y AN ;nN%¥N 7w npna 7'v' NN
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A'"N OLNA NIN7'RY MY ARLITE,

N71Y9N ON PITA7 ,NIN7'RY 'MYA 21N 9'7NN7 TWON
7un ,ARXINN DX 7277 |5 ORI ,NN'Y¥N

Matrix a = ..;
Vector b el

Vector x;

a.try to solve(b);
if (a.succeeded())
X = a.solution()

else
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DN X7 DMNna 71907 nwna

, 720NN NIY NIANINNAN DN D72 719'07 NIV WI7Y
17907 [N K71 ,790N NNY WUaN NP7 YTWUND

'NIN NN 790 NN?7'XY NITVA PTIA NIRZ7N NI1M9=X 71910
DX .(D"PNN7 2N 'RINNY NIV DX L,PTIA 'RY IX) DTN
JDNY wUpan X7 NIpn ,0"pnn X7 'RINn

IN N'UYN 'N72 IN N7' 'KINN N7' T2 OX NIMVOoID-X 719'0
NN7 NI017 790NN Ypan NN - Jalon TY 'NIN 7907 DN
'TINY NITY ,NN7X¥N] D"NON NNWN DX N2l ,NNYN NN
790N

DX 7WUn?7) NIN'RNN X7 N78N NIYAN 'Y DX D20 WIn'Y
(N7v9N Nd>n IX NN 21N7 DI 7'a0 X7 VNX
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D'aAa"ni nvInY!

7NN 270 XN (NTYn7 Pir1 aN'7) throws 109 nix'aa

NINY 7WINN IX ,UI'Y NOYOIN NP7NNn) DYUSIN NNY Unnny NNY
AN 1Y throws 109 71707 'RWN W'Y NNY ONITY IR (wnnn

1Y IX E Niay nm 2109 7710 v XN NIk DN oxX 71, E p1a
LDNAY NYTIN RN 7990170 NONX C.E naner 097 npnn

E 77121 21N 112y throws 7109 71707 X7 wAin nNw? anm 7ax
NP7NN2 NTIND AT NPNY .WNINMN DNYA NIAY 0 7109 NNy
NTINNY NNN7 , E NR PN X7 NNWYQY NN'0aN XD N pTR DWAI
NXT YN nY'Y

TIXN '9%7 throws 7109 71757 W' pwiIn D1DNNYD
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YIAXN 77D

:7INT? ANIN (hwnnn IX) NONIT NTINNY
AN N
NOTIN NTINNN NPATY D'ANN
NOYTIN NTINNN NPATY D'A'NN D'YAI'D D'ANN

:{71INT7 NIOX (NYNNN IX) NONIT ATINNY
NONTIN NTINANN NPT K7W D'AN

AITAILZ D'AN7? 0'0Q J'\I|7'7I'1YJ D' O'AMN
NONTIN NTINNN
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NNAAI'T - nYN'I O'A"N

public class TestA ({
public void methodA () throws IOException {
// do some file manipulation

}
}

public class TestBl extends TestA {
public void methodA () throws EOFException ({
// do some file manipulation

}
}

public class TestB2 extends TestA {
public void methodA () throws Exception {
// do some file manipulation

}

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

50



NYIN'l catch 7172 12

D'NXNNN 21720 Y¥AN' D'M'RNN catch 'P109 NN) W' DX
(N o'xnnin NDNA X7) IWURIN

void readData () throws SQLException, IOException ({

void test () {
try {
readData () ;

}
catch (SQLException e){ .. }

catch (IOException e) { .. }




NYIN'l catch 7172 12

void readData () throws SQLException, EOFException {

void test () {
try {
readData() ;
Thread.sleep(100) ;
}
catch (SQLException e){ .. }
catch (IOException e) { .. }

catch (Throwable e) { ..}

52



(assertions) nnyv

'ANN
assert <boolean_expression> ;

assert <boolean_expression> : <detail_expression> ;

false 7 1NYNWN boolean_expression '0'aN ONX
AssertionError NIT N'1DINN

NIN'M7 NTINNNY? 191N detail_expression '10'AN
NN'AWN NINN
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ViN'Yy NIKAAIT

NP'AI70 7Y N1ODNNT7 W'Y NININ NIXVAN NIYLY
D'IoN TIj YLU{7A N'N'9N

'NNDAIT?
N'MNI9 NIy
(control flow invariant) n2pa 1an Nnnv
N2 'NKININR7NN NINY
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NNy NMinv

if (x > 0) {
// do this
} else {
// do that

TV W DAY 7100 1'RX W VT DX 72N
if (x > 0) {
// do this
} else {
assert (( x == 0 );
// do that, unless x is negative

Java nowa 1 n1dIn 95
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N2 '1AN NinNY

switch (suit) {

case Suit.CLUBS: //
break;

case Suit.DIAMONDS: //
break;

case Suit.HEARTS: //
break;

case Suit.SPADES: //
break;

default: assert false : "Unknown playing card suit";

break;
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D'TIN assert 2 win'v

)2 XXI'n NN NAMD Y'Y 0TIN IR 2pyn YX¥a7 [N

public ... method(... ) {
assert (prel) : "prel in words";
assert(pre2) : "pre2 in words";
assert(invl) : "invl in words";

// the body of method

assert (postl) : "postl in words";
assert (post2) : "post2 in words";
assert(invl) : "invl in words";

}
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(Awnn) DTN assert 2 win'w

.DTPN 'NIN 7W DIV D'R109 DN prel, pre2, ..
JNNN 'RIN 7Y DIV 07109 DN postl, post2, ..
ANNYNn 7¥ 0Iv 0'p109 0N invl, inv2, ..

790N |NNS 'K NT
, $prev 2 mxya 7907 1Y NIdNNN
..., NNV 721 0'"NY9 "NNYNN NX 2IND7
'N1Q7 N0'D0N 197 PTANT7 X 'KI1A 7Y DT 'NIN

I'N ON 72X .D'TINT TVNRY 70 TV JOXRTR [NNS 'R DT
assert 'uvownl N'P7N YNNwn? N1 ,'70 NNivl2
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D'TIN NO'NN7? D'

'0OWN 1112V X1 dOoC N NNYN 1N 112NDY ATINN DX DANNAY ')
(0mIT D'uo5wnN IX) assert

NN 9'0IN7I YA NINN NR7NN IX 7YINN ATIN NNR7 D2 11X 790
w'2nn/prnnn 77nn

INAN 'KIN DX TN DYAIN NR7NN ATINNY 2172 750 ,]'9'7N7
(XNan 11Y'wa) 0PN 'KIN DX WNnl

7707 NTINN 7W RXIMND 7700 2 MYV 'N2Y ATIND NIX AN 900Y XD
Jonn

JMSAssert, :0n o*non op7Nni 02'n DP7N ,107 D'WYIT'Y D700
iIContract, jContractor, Handshake, JML, Jass, JPP, Jose
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N'A'X]1 RNAIT

NTINN '09WN 7W (parsing) NO'Ta y¥a* '2'R1 N9'DN YD

DI7n2a (Instrumentation) N7 nPaTNI ,NIYLVN NN
D'XNNN

'NAD TN ,KNAITY
/** @post getValue() == newValue, “value is updated”*/
public void setValue(int newValue) {
val = newValue;
)
wialbhl
public void setValue(int newValue) {
val = newValue;
assert(getValue() == newValue : “value is updated”);
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D'VIX'Al VO

NIYOINN NI'X NNYLVN NODX 77NN NN
'¢YI19N] NNT TWONT v

> java -enableassertions MyProgram
IN
> java -ea MyProgram

,NNTI0N NP7NN 112V NIRYLV NODKRA VIZYWT? NN

D'N'7NN D'0Y9N NN N IN NN
http://java.sun.com/j2se/1.5.0/docs/quide/lanqguage/assert.html
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http://java.sun.com/j2se/1.5.0/docs/guide/language/assert.html
http://java.sun.com/j2se/1.5.0/docs/guide/language/assert.html
http://java.sun.com/j2se/1.5.0/docs/guide/language/assert.html
http://java.sun.com/j2se/1.5.0/docs/guide/language/assert.html
http://java.sun.com/j2se/1.5.0/docs/guide/language/assert.html
http://java.sun.com/j2se/1.5.0/docs/guide/language/assert.html
http://java.sun.com/j2se/1.5.0/docs/guide/language/assert.html
http://java.sun.com/j2se/1.5.0/docs/guide/language/assert.html
http://java.sun.com/j2se/1.5.0/docs/guide/language/assert.html

D'A"N DP'O

,LONNN 'NIN DX DY'P7 790 7w [17W) 2V 0 TIn D'aNN
DTPN 'NIN DX D" NIP70Y NINNY

'NIN D77 NIR7AN WNT? N1 X7 QUKD XM KIN AN
7'90N |'N NIR77 D IX ,NN'YA DIN7X¥N NN N'0Q'Y DT
NYP DXL, NP NI T 728 N T D IR ,N0NY
'T'YNN 0T 'NIN ' Tan?

NOTVA INIX YIINT 712' 20 NIR7N OX 77X 'K 21N
NLIYO NN7'RY

NIN'RD 71 12 YNNWNT? TV 72X 12T 707 DXV NIN AN

7V 17¥ NIR97 QYU TINEINNYNN ITAY (NIR72 21N 719'0
NINK T2 17W Nn'wnin VI IR (DK 2IR) AN
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