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import java.io.¥*;

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

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

// now access the file
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Matrix A = ..;
Vector b el
Vector x;

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

x = A.solve(b); // solves Ax=b
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AX=Db NIXHIYNN NdYN NN 11D YA NP N2'ON
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public class AddArgumentsl ({
public static void main(String args[]) {
int sum = 0;
for (String arg : args) {
sum += Integer.parselnt(arg);

}

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

> java AddArguments1 12 3 4
Sum = 10

> java AddArgumentsl 1 two 3.0 4
Exception in thread "main" java.lang.NumberFormatException: For input string: "two"
at java.lang. NumberFormatException.forInputString(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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Integer.parselnt(String)

public static int parseInt{(String s)
throws NumberFormatException

Parses the string argument as a signed decimal integer. The characters in the string must all be decimal digits, except that the first character
may be an ASCII minus sign ' - (*\u802D') to indicate a negative value or an ASCII plus sign '+' ('\u082B"') to indicate a positive value. The
resulting integer value is returned, exactly as if the argument and the radix 10 were given as arguments to the parseInt(java.lang.5tring,
int) method.

Parameters:
s - @ String containing the int representation to be parsed
Returns:

the integer wvalue represented by the argument in decimal.

Throws:
NumberFormatException - if the string does not contain a parsable integer.
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try—-catch block

public class AddArguments2 {
public static void main(String args[]) {
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 {
public static void main(String args[]) {
int sum = 0;
for (String arg : args) {
try {
sum += Integer.parselnt (arg);,
}
catch (NumberFormatException nfe) {
System.err.printin("[" + 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] 1s 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 w172 1A

n'>'"win catch 7w 0172 nnd Nirn? owy TNK try 271715
NP7 NMYYY NIN'AY 7Y DY D210 NI 17
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

}
catch (Exception e3) {

// code to execute if any other exception is thrown
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finally 7172

DX |'2) NMpn Davxan' £inally p1722 Y'omn Tz YOy
(w21 IX N'7¥N try 0 21720 TIpn yop
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())

o19'un n'x (other) nxyn ox AN 2V V' TIN% N7217V 0'019'0 NN
(IPoint |X2) NOnnn |I'017 D'XNNY

72U NNWONT 770 non"nn X7) |82 1D ,21N1 7901 X7 NN 0OX
AMNN 7Y 17 Xpw MY yrTmi yn? 'oon nip'za T L,(ann

712' X7 NIR7N 7w WA 00N NN'Y 727'W NN NIRR N Nt
INXY 17W TNNN 'KIN DX D77
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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 XY m 17w Nipee n1am 2Ny 0 AV TINN DX DN 710" NN
NITIZI NIYAT7 X7X D'019'V 1?7 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

"7IN ,DONR NMTA WMy T 2 7un’ a0 1017 715' Nip'7n 0'mysy
NN'YN YIXI7? N g

?7w01 TN [I'0"INI NM7121'0 PI'TA NXNIVNAN DX NP N
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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 YNNWNNN YUpa? NN Yl OW NI017 TWOKX '7IN
NITD1,0M'RNNN 077NN IR VRO TN NX
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java.io.FileNotFoundException
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Error =
RuntimeException =
RuntimeException 11'XKY Exception =
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java.lang n7'ana n'ann
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(AssertionError :xnarT?) N

NIXIAP 'NY7? 0'P7nNn :Exception

NN'W 951 0YNd NP7 70'W 2N XN RuntimeException =
'21 YN DINNn NanN NN (17w null yraxn nwna

N1'7N N'1DIN] Y'9INT 1NN X7

D'A¥N] YNNNN RuntimeException N'XY Exception =

YUNIN [1DN7 [N 72X DNIXR yIan? N1 X7v 2A0'0 DNTaIn
DNX77?
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«lava Classs
Throwable

1

«Java Classs
Error

1

«Java Class»
LinkageError

«Jlava Classs
YirtualachineError

1

«lava Class»
Exception

i Checked exceptions

1

«lava Classs
I0DException

«Java Class»
RuntimeException

wlava Classs
SOLException

A

%

«lava Class» «Java Class» «lava Class» «Java Class» «lava Clags» «lava Clags»
OutOfvlemoryError StackOverflowErro, EOFException ArithmeticException Index0OutOfBoundsException MullPointerException
/
/I
nchecked exception Unchecked exceptions
Unchecked e Cept ons Jaya nowa 1 n1IN
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nn'v1) checked exceptions
Nn'77n

«lava Class:
Exception

T

wlava Classs
SOLException

wlava Class:
SAXException

«lava Class:
PrintException

«lava Class:
I0DException

T

«lava Class: wlava Classs «lava Class: wlava Classs

EOFException

FileNotFoundException

RemoteException

SocketException
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(checked) pT2a1 AN (j71777) 27107 Rwyw ATINNG AR 7000 TIR
NIYIAN 'Mun NNXR V1717 Y

HINYI0190 2NN 7V ATIDN =
IN
12 719'0 =

71722 'M"'yan 1720 DX 9101 ,1'RY 71910
try-catch-finally

NOVIVN NTINNN DX X7 "D throws Nmwin N7 wnnwl — atmdn
"nmrya™ N

void trouble() throws IOException { ... }
void trouble() throws IOException, MyException { ... }
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(N'oNI) AT D'AN NITA NITINNA YIN'WN
N'X7'9N17 NX'AY 1112 719'0 IX NTDN 'N

void f(int x) throws Exception {...}

Declaration

void g() {

£(1); // error

Compilation Error: programmer
must either catch the exception,
or declare that “void g() throws
Exception”
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n'77n

wlawa Clagss
Exception

N\

«lava Clags»
RuntimeExzception

1

«lava Clags» «lava Clagg» wlava Clags» «lava Clags» wlava Clags» wlava Clags»
ArithmeticException ClassCastException HllegalArqumentException NullPointerException Index0OutOfBoundsException SecurityException
«lava Clags» «lava Class»
nNumberFormatException ArrayIndexOutOfBoundsExcep
tion
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unchecked exceptions

naIN ' unchecked nonw NIXAY IX 0'AN 7Y
NTINNAN NN N'NXNYT

DNV 'NXN7 YN 72X =

naIn 'K unchecked nnw NiIX'awa IX 0'AN2
try-catch-finally 71722 790%

1772 719'0 7V AwWN7? N =

VI
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D29 7722 D'TDIN Error IN RuntimeException a10n D'ANY |11I'DN
NIX NX¥NY NIDINN D202 IX AWNNA 219X X7 A'va 7720 IX 1'dIMa
NIN'sn ']"7?1]'\1 NI7ANNT MMKX N'NY NNDINA ANA I NDINN

NN'Y 201 NNE? 07101 DYI9X DI'X NYXRD D'ANN &
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WA R T
OutOfMemoryError =
ClassCastException =

FileNotFoundException =
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NMTAN 'V D'WUTN D'ANN I TAN? (D'WNT 0My971) 0f713' 0NIdNND X
N'NYNXN NNX IXN Throwable n7nnnn NI nWTN N7'7NN

1IN DAY NTNANTANT MIXIQY AXRAYN 2102 N17N NINN NN2
12'NINIRZY? DX 7'2a07 DMIYn

D'N'IoN NINIP77 "WONN — Error IN RuntimeException =
21N7 NNWOXNN D7ynn?
7907 IN 'NX¥NT7 NINR?N 7D IR 2'NN — Exception =
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class IncomparableException extends Exception {..}
class OverdraftException extends RuntimeException {..}

D'NN'YI YOI NITY 17 9'0INT TWONI (D)'X12 JIX KIN
?0xY N7 72X

1A11'07 2'90N ANN 7 019'0N "IN ,0NA X7 NnKA

NOIYNI IX NDINA D29 7722 21N 7W NN 1 N"MYUONX N0 =
DA9N NX [7N7 WWON'Y YyT' NITNN ,AWUNNin

UNNYN7 I'7v V' TINT 1XYW 21N 7W NN7Na 12 NMYON D10 =
wnnwn? nvTinn ,("... 7722 n%wo1 nivon")

(V'T1) WUIRNNT CWOR'Y YT 13 N"IYUON D10 =

DXV XIN 2T 7D nuxr'aa ((Na1o X7 21k "N nir?'7s naro
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OXYO AN

727NY 'X11 L, 'NI2 NINDT7 W D'ANINN 707 NIIRAA
NTNNNN NX 1'TNNY getMessage NIN'YI ,NTINNN

D77 X 72X ,0200 NTINNN OY AN "Xy IXY7 721pn
UNNWUN? Naxn? 27 10T ,nm'kNn X7 N8 nitnnny
AYIDLLIN'MDINN 7W NOYW NNIX 12T NNDNA X7 Wnnwnn)

(V1IN '90N TN X7 NN 7W 1V2AN

'TANT XY N7 TINTMAL,000IN 012NN TANT X X7
qon' AT ;N7 DNA71 YwO'? 719V DNY 'R1anw D'an
17NN 2NN NN
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NIKR N N10NN NOS5TnN

X'n Throwable np7nnn 7¥ NI'YIN'UN NITINAN NNN
NYIY NXK N0'9TNnN printStackTrace nTINNN
AMN7 N72InY NIRNEN

2910 X7w 21 N7 JVM -0 7w 7TThnn DM win'm DA INT

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 N T

class OverdraftException extends RuntimeException {}

public class BankAccount {

//...

public void withdraw(double amount) throws

AWK withdraw nTINnnN NX 122ND ,71270N2 12'ROYW BankAccount nj77nna
I'"N N2'UNN DIDOY NN N7 OTPN 'NIN

[1'01 7¥ NN AN PNTNY DT 'KIN K77 withdraw nTinn 2y 2iwn? [N

N NN

OverdraftException ({

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

balance -= amount;
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D'A'"NY NN YUIN'Y

| ,NI7IT AN NO'SNI AN 7V NYTIN [N2Y NISYWA
70'v NN'Y wnNn% Nian 7y 0'aNn 122102 wnnwnt
D'0I19'V 190N )INN TAXA Y 'TNNY

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

TIND Q' D'ANNN [122119Y 7722 DR I X7
NP2 12221 TIVD Wnw? 1Ty X7 0'aNn
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D'VINAa 0D'anMn

NIPTXIN NINS ,NNLVN TIV? D'2N] D'YNNYN D'NNSN
N7IT NN7'NY |10N7 NIN 7Y XIN AN YN YIn'yn =

D'TIT'7 190N NONIN NHXR'A 7 079/07PN NMID0 NNAIT
7¢ NIV NIXONA7 72X ,0070 Y27 1Y (encodings)
N1IY D'TIT'? TN2N2A )INN7 NI N"MIvon

N7 IN M TIT'? OXN 7INY7 T |I'K =

7V VT NN'YD NN X7 TIT'RP2 WNNWN% D'0IN ONX 72N =
java.io.UnsupportedEncodingException 21N

NN7'XY NOTY 1NN TIT'Z OXN A7 A Q' Ty =

‘21N .(Yal? ql0) ?7T¥In EOFException DXN 7RV
?7NN7'RY NO'TY
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?0T 'NIN IN TY 'NIN

7V NYOWUN XY 'NIN NI'NY withdraw 7¢ 0Tpn '8N DX 11090 TWUKD
NNYI D'YNNYN DAY NN

12 DX '0I19'0 NIRT7Y DI7NA

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

// tell the user that she can't withdraw

N71Y9N ONX AN 7V YrTIng INxy2a 'RINN DX PTIA withdraw nin'wn
22 DR 'OI9'0 NPT TXI ,NION
try {
acc.withdraw (amount) ;
}
catch (OverdraftException e) {
// tell the user that she can't withdraw
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2172 77120 'K NINDY

WIIT XINY [11'N ,"1r'on” ANI' X2 AN wiIn'win
N'VAN VI9]) MNI' N'VAN 90N NIZ7NN NIND
(nn'pn 1T

' ,0'207IN NIF,NP7NNa DNK D'YIN'YA 7aN
NN7'NYI vINn'wN MY 7mn
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22N DA NN7'NY DA "IN

7'vnl 7'w' X7 72X ,YoN

NIN'YN DX Y¥I7 71D 790NYW NINTIA YTI' NIR70 QUKD D2
7907 NXPN NX qQIVY7 27N NI L(INMXY2 DN DX 7T2)
try-catch 1092

RuntimeException > A nn NOTan ™y pon yvm'a? N1 =

NIXTIQ AYXD DA ,NI'PN 7TIA T'AN 7900 ,712107 o2
TIX )P |I'N

yIN'n7 AWONN ,2'N IND Y2 7217100 NN7'RYA win'y
NIX Y¥17 NI017 IXN NIX VAL L,NNIN )X X7YWD N T1ann
N'7¥N OX NYT? NIn 7y n71v9on
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A"N DN OIVXVO DXV

7V NIT' 790N IDATY OIUXVO DXV AN 9'7NN7 TWON
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 NN 7'W' AN ;NN7¥N 7W Npna 7' NN
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AN DigNA NIN'7'NY "MYI ARLITE,

N71V9N ON PITA7 ,NIN7'RY 'MYQ 21N 9'7NN7 TWON
7Un% ,ARXINN DX 7277 |5 ORI ,NN'Y7XN

Matrix a = ..
Vector b
Vector x;

a.try to solve(b);
if (a.succeeded())

X = a.solution()
else
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D"7INN X7 D"gna 719'07 nwna

, 727NN MY NIANINNN DN D72 719'07 NIYA WUI7Y
17907 N K71 ,790N0 NNV WUPaN NP7 QTWUND

'NIJN X 790 NN7'XY NITY 2TI2 NIR7N MIM9-X 7190 =
DX .(D"PNN7 2N 'KINNY NIV DX L,PTIA 1'RY IN) DTN
JNY wUpan X7 Nip7n ,0"pnn X7 'RaNn

IN N'UYN 'M72 IX N7' 'KINN N7' T2 OX MIMVO0ID-X 719'0 =
NN7 NI017 90NN Upan NIR7n - Jalon TY 'NXIN 7907 DN
'MINY NITY ,NN7¥N] D'NON NNWA DX 112l ,NNYN NN
790N

DN 7WUn7) NIN'RKNN X7 N8N NIYAN 'NMY DX D'ANN YIN'Y =
(N7v9N Nd>Yn IX "IN 21N7 DI 7'a0 X7 VK
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D'A"N1 AYIN!

NTINN 270 XN (NTYn7 i1 ') throws 7109 NiX'aa

NINY PWINN IX ,UI'Y NOYSIN NP'7NNn) DYUSIN NNY Unnny NNY
AN 1Y throws 7109 71707 'RwN ,w'w NNY 0OITY IX (wnnn

1Y IX E iy nm 2109 7710 v XN NIk nnwn oxX 71, E g1
ANAY NYTIN XN 7790170 DONX .E n ner n'%%7 np'nn

E 7721 a0 112y throws 7109 71707 X7 warn nnw? Aanim 72X
N?7NN2 NTIND DT NPN .YUNIMN DNYA NI 0 2109 Ny
NTINNY NNN7 , E DR N7 X7 NNWYNY NN'0QN XD NPT v
NIRT NYIN Y'Y

IXN '9%7 throws 7109 71957 W' pwiIn 01NN
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VIAXN 7D

:7INT? AN (wnnn IX) NOIT ATINNY
AN X
NONTIN NTINNN NPTV DANN
NONTIN NTINNA NPITY D'ANN D'WAII'N D'ANN

7INT'7 NIOX (NWwnnn IX) NONIT NTINNY
NONTIN NTINANN NPT K7W D'ANN

NPITY D'A'IN7 0'01 NI7NN D'1IINAN D'AN
NONTIN NTINNAN
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NNDAI'T - NYIN'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 { // OK
// do some file manipulation

}
}

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

}
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nYiN'l catch '7172 12N

D'NXNNN 71720 Y¥AN' D''RNN catch 'P109 NN) W' OX
(N o'xnnn NDNA X7) IWURIN

void readData () throws SQLException, IOException {

void test () {

try {
readData() ; Excuted on SQLEXxception
) /
catch (SQLException e){ .. }
catch (IOException e) {’—}/J Excuted on IOException

N



nNYiN'i ca

tch '7172 1A

void readData () throws SQLException, EOFException ({ I
Reminder:
} EOFException extends
U@ |OEXxception

void test () {
try {
readData() ;

Thread.sleep (100) ;

InterruptedException

Excuted on SQLEXxception

}
catch (SQLException e)%&f‘?ﬁé;zfi;/////’ :
Excuted on EOFEXxception

I

catch (IOException e) _{

catch (Throwable e)

e J I

Executed on InterruptedException ,
NullPointer Exception ...

b2




(assertions) nnyv

'ANN
assert <boolean_expression> ;

assert <boolean_expression> : <detail _expression> ;

false 7 1WNWn boolean_expression 'M0'AN DN
AssertionError NyIT N'1DINN

NIN'M7 NTNNNT? 191N detail_expression '10'2N
NX"AYUN NINN
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Vin'y NIRNAAIT

N'AI70 7V N1dNNY W'y NiNan NIXLVAN NNYY
D'IoN TIZ YU{72 N'NI9N

'NNAIT?

N'MN1I9 NINY =

(control flow invariant) napa 1an "My =
N2 'KINE NR7NN NINY =
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Nn'no NMinv

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

TV 29 NIFRT 710! 1'RX W VIT DX 72N
if (x > 0) {
// do this
} else {
assert (( x == 0 );
// do that, unless x is negative
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N7 1N NNy

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'TINY assert 2 vin'vy

)2 XXI'n NN N2 Y'Y 0TIN NN 2pyn Y¥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) n'TIN% assert 2 vin'y

.DTPN 'NIN 7YW DIV D'7109 0N prel, pre2, ..
JNKRN 'KIN 7Y DIV D109 DN postl, post2, ..
ANNYNn 7 0IY 0'p109 0N invl, inv2, ..

;790N |INNS 'R N7
, $prev 2 mxya 7007 1Y NdDNNN =
....,NNY 701 D'y "NNYNN NX AINd7 =
'N1Q7 N0'1D0N 1197 PTA'NT7 X 'K 7Y DT 'KIN =

I'N ON 72N .D'TINT TV 75 TV IXRTR [NNS 'R DT
assert 'uo5vwni N'P7Nn YNnwn? N1 ,'70 1Niv1)
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D'TIN2 ND'NMN7 o'

'0OWN 1112V XY dOC N NNYN N2 112NDY ATIND X DANNY Y7
(omIT D'uown IX) assert

NX 9'0IN7I Y NINN NR7NN IR 7YINN ATIN NP7 DA )Y 700
w'nn/prnnn 77nn

IN2N 'KIN DX TN DYAID NR7NN2 ATINNY 2172 700 ,]'9'"7NY
(XNan 11Y'wl) DTEN 'KIN DX WNnl

7707 NTINN 7Y RXIMND 2700 |2 MYV 'N2Y ATINND DX A 2ONY X0
onn

JMSAssert, :nn 0"non Dp7ni D2'N 07N L1217 D'WIT'YW 0'7ON
IContract, jContractor, Handshake, JML, Jass, JPP, Jose
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N'A'X] XNDAI'T

NTINN 'VOWN 7Y (parsing) N1'Ta Y¥a' '2'R1 19X 7D
DI7n2 (Instrumentation) on7w NpPaTNI ,NIYLVN INN
D'XNNN

NAN TIPN ,XNAITY?
/** @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”);

h
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D'VIX'Al h1AVUO

NIYOINNA NI'X NIYLVN NO'DX 7TNN NN

'YUN19N] NNT TWONT W'
> java -enableassertions MyProgram

> java -ea MyProgram

,N'I0N NP7NN NIV NIYO N9HN VIYT? N1
‘O'N7NN 0'09N NN DO IX NN

https://docs.oracle.com/javase/8/docs/technotes/quides/lanqguage/assert.html
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D'A'"N DP'O

,2ONRN 'NIN DX DY'P7 790 7w [17W) 2V 0 TIN D'aNN
DTPN 'NIN DX D" NIP7NY NINNY

'NIN D77 NIR7NAN WNT? N X7 AWK 2TXIM KIN AN
'90N |'N NIZ77 2 IN ,NN'YN DN7¥N NN N'0A'Y DT
NYR D IN TN NP NIR T Y AT D IR ,N0NY
'T'YNN DT 'NIN ' Tan?

NATYA INIX YIINT7 712' 00 NP0 OX 2TXM 'R 2NN
NLVIYO NN7'RY

NIN'XD 0 12 WNNWA? 9Ty 72X 12T 757 DXV XN a1N

2V 17¥ NIR?7 QYUTINEINNYNN ITAY (NIR?2 21N 719'0
NINK T 17W NN'WNN VI IR (ONK '7IX) 2NN
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