Java nowa 1 n1dIN
2700 N RxI' 29 "o0on Wy

avwnnn 'v1n? 190n nna
2'aN 7N nu'oNanIN



11V'Y2 0Ol

D'aXNI DX N L[91T 'RXIF 0'axn 0'Rkvan (Exceptions) nrann
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N'DIN 7Y 'PN DX Y7002 0'pPNNT7 DMWY TWUN D'RIN
checked exceptions D'z 71 (DX M) NN

Exception ni77Nnn "'y 0axM 1IN O'XIN =
P |

D'ax''nn 02axn oI, (fatal) niMm%op niawnin ninmn nirva
unchecked exceptions n'x 71 (bugs) N'1dIN2 NIRAY

Error np7nnn 'y NIaxMmM NNmMN Ni'va =
RuntimeException ny7nnn 'y NIAXI'M N'1DIN] NIN'AY =

75 712y xknn (javadoc API) 'onioixn nig?nnn Tiy'n
71N7 vy X'nw checked exceptions -n NX NTINN
(unchecked exceptions na IXN7 1WI)
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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

?0"7 Yalpn ' XTI N

NN7'KYN NITY 0" YaIZnw N'0aNY [1'0'N DA
7NN1 XIN 21X AW 1'9X 0'WA1 D'NNISY 197 .exists

0'"N1'a
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Matrix A = ..;
Vector b .
Vector x;

// Matrix.solve requires nonsingularity
if ( A.nonsingular() )
x = A.solve(b); // solves Ax=b

A NxMUN DRN NPTAN CTINNY 7'Yr X7 72K '01a%K solve 7w nTinn
Ax=b nixniwnn nd>wn NN 1M W2 M ND'ON

W1 XIN DX 117 Y'TI'YIE ,NDYNN DX QINS7 NI017 DXVNN WUpa7 Ty
ND'ON N7 N¥MUNnY 7722
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public class AddArgumentsl {
public static void main(String args[]) {
int sum = 0;
for (String arg : args) {
System. out.println("parsing: " + arg);
sum += Integer.parselnt(arg);

}

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

> java AddArguments112 34
parsing: 1
parsing: 2
parsing: 3
parsing: 4
Sum = 10
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public class AddArgumentsl ({
public static void main(String args[]) ({
int sum = 0;
for (String arg : args) {
System.out.println("parsing: " + arg);
sum += Integer.parseInt(arqg);

}

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

> java AddArguments112 34
parsing: 1
parsing: 2
parsing: 3
parsing: 4
Sum = 10
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public class AddArgumentsl ({
public static void main(String args[]) ({
int sum = 0;
for (String arg : args) {
System.out.println("parsing: " + arg);
sum += Integer.parseInt(arqg);

}

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

> java AddArgumentsl 1 two 3.0 4
parsing: 1
parsing: two
Exception in thread "main" java.lang. NumberFormatException: For input string: "two"
at java.lang NumberFormatException.forlnputString(NumberFormatException.java:65)
at java.lang.Integer.parselnt(Integer.java:580)
at java.lang.Integer.parselnt(Integer.java:615)
at class9.AddArgumentsl.main(AddArgumentsl.java:8)
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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 '-*' ('\u002D") to indicate a negative value or an ASCII plus sign '+' ('\u0062B') 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.String,
int) method.

Parameters:

s - a String containing the int representation to be parsed

Returns:
the integer value represented by the argument in decimal.

Throws:

NumberFormatException - if the string does not contain a parsable integer.

7907 "N XIN 07N ,(D"PNN TN DTN 'KIN ,0N07D) 0T 'RIN 'K NNYY
AN NPT Y XX )W Nathin 'y XY ,.0mon 0'oYpa

T¥N 'KIN DR D"P7 21NN 12'K NIR'Tn — (side condition) Tx '8an NN AT
790% "017'n 2'M1" wnwn TXN 'RIN .NNY7 RN 197

'NINY NN 1NYN QY ,'NIVNYNn 077 'X1N DYTANN NIY 1ATnN 227 In'Y
0"/NN 'X XINn ONAY D"Yy/MmMn D7ynni ,O0"NN DTN
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try—-catch block

public class AddArguments2 {
public static void main(String args([]) {
int sum = 0;
try{
for (String arg : args) {
System.out.println("parsing: " + arg);
sum += Integer.parseInt(arqg);

}

}
catch (NumberFormatException exp) {
System.out.println("one of the arguments is not an integer");

}

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

}

> java AddArguments2 1 two 3.0 4
parsing: 1

parsing: two

one of the arguments is not an integer

Sum = 1 nowa 1 ndIMJava 13
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.Awnna nx1) throw NTIEo "y P07 210 AN
try 1722 nip7n 'y QY AN PNT? 717V YUK TIR Vo7

UONN VYNNI L7210 VIX'AN Nj7095n7 NNIA throw NTI7O
A1Nn NX o1on'w (catch 17a) exception handler

N7 AN 719'0 7'on quivn catch n 172 DX =
0T 2172 MNRY TI7N NIR YXA7 0DNaw MNX71,p¥ann 719'0n yop

'N2IN P1722 DTN AN 719'0 'KDNX =
JN2IN NNYWYT RpY T2 IR L,qUIVN 21721 handler wsnn wwnin

,719'0 |'X Main 2 DA DX .NIXPN N10NN 17UN2 1aYIin A1NN
.D'"NO' N'IDNN VIXAI NYTIN 09TIN
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public class AddArguments3 {
public static void main(String args[]) ({
int sum = 0;
for (String arg : args) {
System.out.println("parsing: " + arqg);
try {
sum += Integer.parseInt(arqg);
}
catch (NumberFormatException exp) ({
System.out.println (String. format(" [%$s] is not an integer and
will not be included in the sum.", argqg));
}
}

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

b}

> java AddArguments3 1 two 3.0 4
parsing: 1

parsing: two

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

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

parsing: 4 Java nmowa 1 nnin

_ 21X 7N NU'0NANIN
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catch 'p17a 1AM

111y L17 0w catch 7w 0172 nnd Nirfn? oiwy TNR try 71915
NP7 NIMYYY NIRAY 79 D2IY D1AI0

TNX catch 172 Aanirn 707 yxiar (try 0 Jinn nxfaw npan ox
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

OX ) Npn D2 y¥an' £inally 21722 yv'omn T yop
(w21 IX N'7x¥N try N 1722 TIn yop
try {
startFaucet () ;
waterLawn () ;
}
catch (BrokenPipeException e) {
logProblem (e) ;

} try n 7172 71im% noiaiw yvana

_ NP NN mwn X7 — vy finaly n
finally {

NNAY NN K7 °

stopFaucet () ; catch 1721 n¥o101 ANAY AN ¢

} catch 7172 Diwa n7910 X721 XY NN
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7'90N X7 '"7IN 72N 7'vin ,0TR 'NAN 0Y27 )X NP7

,2NNWNAN DIFR7 AINT? DDMIX DXVN 7¢ DIYD D'NN'YN
X7 DX ['21 IN'2¥N DN DX |2

D'"NON7 2'"N NN'Y ,ANNwnnl DT¢n 'XIN O'NM" 7NN DX
N'7¥N NIN'YN ,0'IoN TX 'NIN D" NN 0112 DX

AN 2V YrTImi w01 YN, 0PN K7 TYN 'KIN DX
(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())

7211 P
ClassCastException

D'RNNY 019'VUN 'R (other) nxyn X AN 7y y*1In%? 217 0'o19'0 NNn
(IPoint |X2) nnnn |I'01Y

TIip ,(AN 72U NNWONYT 775 non'nn X7) XD 1D ,2N2 790n X7 NIp'7n oX
ANN W 17 XKpw M7 yTmi yn'? 2'oo nip'n

D77 712 X7 NIR7N ,7w0] NN L,DoN NN'Y 727'w NN NIRER N Nt

inxy I'7U ANXN 'XIN NX
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int compareTo (Comparable other) {
IPoint other point;

try {
other_point

}
catch (java.lang.ClassCastException ce) {
throw new IncomparableException() ;

(IPoint) other;

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

-7 Xpw m 17w NIpY7 n1am 2Ny 0 AYTINN DX DAON7 710" NN
NITIZ NHYAT7 K78 0'019'0 Y'Na? wiz'a X7 compareTo
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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 Upa? QNKX Yal? OW NI017 TWOKX '7IN
NITDI,0M'RNNN 07PN IR VRO TN NX
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,LANMNN DX XY 720 DXV NIYYNAND TYXANN AN 7Y Ay Tinn ,nix'a
YD NNy v 170N NN

new NITY] INIX D1 ,7'20 DXV RIN ANNNY [1'on

N> 2N 0I19'0 'T' 7V [1I7WD7 NNMAYW N2'ON NIX [M'X7 NIN NIIR'AQ 2NN
java.io.FileNotFoundException

.N2'0N "9y 0'AMIN 1Y (NIP7NN) D'0I9'0 7W NI NNFTaN DR
N'DN NMP'Wn n7I7nn X ,Throwable X'n WNIA N'7%50 n7nnn

NINSWN WI7YY7

Error =

RuntimeException =
RuntimeException 1N'XY Exception =

Java nowa 1 n1dIn
22X 7N NV'0NANIXR

25



java.lang n'7'ana n'ann

NN WYWIRNNYT 795 1012 N K7W nva n0ax'me 0'ann Error

IN D'0N class '¥ap ,[N2'Ta 10NN NN N2 A0 Wl 7D NTa =
NX NN 2'0907 X' 770 0T N2IDIN NAINN ;NNITII,D' PN KY
.N2'20N NN |7N71 N1DINN

nNIN 7w naw XVA? 'O Error 019'on 0'aN 'TANY [N ,07IK =
(AssertionError :xnaiT?) nai?

NIXIAP 'MY? 0'P7nNn :Exception

NN'Y 722 vynd NNP7 715'w 21N KIin RuntimeException =
21 VN DINNN NaAN NN 1wl null y'axn nwna

N1'?N N'1DINQ Y'9INT 1INK XY

D'A¥N] ¥YNNNN RuntimeException 1'XY Exception =

WUNIN [1DN7 N1 72X DNIR yian% N1 XY ,20'0 DNTam
DNX77
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«Java Class»
Throwable

1

«Java Class»
Error

1

«Java Class»
LinkageError

«Java Class»
VirtualvachineError

1

«Java Class»
Exception

i Checked exceptions

T

«Java Class»
I0Exception

«Java Class»
RuntimeException

«Java Class»
SQLException

JA

-

S\

«Java Class» «Java Class» «Java Class» «Java Class» «Java Class» «Java Class»
OutOfviemoryError StackOverflowErro EOFException ArithmeticException Index0OutOfBoundsException NullPointerException
nchecked exception Unchecked exceptions

Unchecked e Cepto S Jaya nowa 1 ndIN 7

—
17X 7N NU'oNMIN




nn'w) checked exceptions
(M7

«Java Class»
Exception

A

«lava Class» «lava Class» «lava Class» «lava Class»
I0OException PrintException SAXException SQLException
«lava Class» «Jlava Class» «lava Class» «Jlava Class»
EOFException FileNotFoundException RemoteException SocketException
Java nowa 1 n1dIn
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(checked) 721 amn (j71777) 22107 nwyw ATINNG AR o000 TIp
NIYAN 'Mun NNX V1717 Y

INYI0190 2NN 7V ATIDN =
IN
1 219'0 =

71722 'M"'yan 21720 DX qI0Y1 ,1'RY 71910
try-catch-finally

NOVIVN NTINNN NX |"X¥7 'O throws Nmwvin Nn7'Ma wnnwi — atdn
"nmeya™ N

void trouble() throws IOException { ... }
void trouble() throws IOException, MyException { ... }
Java nowa 1 n1dIn 29

2'aN 7N NU'0NANIIX



90 IN "IN

(N'oNI) AT D'ANN NITH NITINNA YWIN'YN
N'X7'9N17 NXR'AY 1112 719'0 IX NTIDN N

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

void g() { Declaration

£f(1); // compilation error

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

Java nowa 1 n1dIn
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nn'wn) unchecked exceptions
n'P7n

«Java Class»
Exception

A

«Java Class»
RuntimeException
«Java Class» «Java Class» «Java Class» «Java Class» «Java Class» «Java Class»
ArithmeticException ClassCastException IllegalArgumentException NullPointerException IndexOutOfBoundsException SecurityException
«Java Class» «Java Class»
NumberFormatException ArraylIndexOutOfBoundsExcep
tion
Java nowa 1 n1IN 31
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unchecked exceptions

N2IN 'K unchecked nnw NIXAY IX 02N 7V
NTINNN NN'NNA 'Y

DN'72V 'NXNT Y7nim 72X =

NaIN 'K unchecked nnw NIX'AYA IX D'A'N]
try-catch-finally 71722 790%

17171 719'0 7V AIWUNT N =

8V lmpa
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D07V 'yn? ofanrn XYv

VTN NN'WT7 RIPY 'y RTHT 17790177 Q"WONN AN 7Y 1'¥n? nwnTn
X7Y NN'Y "IT ™ ANNY NNWOKX VAN 0T ,019] . [1I7WUD 7w NNWOKXY
INNYNN DX ITNWN X7 271 1ITN NNWOXT? on''nn

?0n'"7y ™ON7 Dfarn XYW 0'aNN v anY 7'win 0t ox

DA9 7722 D'TDIM Error IN RuntimeException A10n D'ANNY [I1'dN
NIX NXINY N1DINN N2'02 IX AWNNA 29X X7 Ayl 7720 IN N'dIma
Nnin'sn T'?ﬂ]'\l NI7ANNT7 MMKX N'NY NDINA AN IX N'DINN

NN'Y 720 NP7 0'712'1 DYI9X D' N7RD D'AN =

NTNY? NIA'YN 'R ,A¥NN AT IYRDIN'DINN MYV o on 7o 1M =
aYalalV)a !

72w R T
OutOfMemoryError =
ClassCastException =

FileNotFoundException =
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Unnwn 'a'Mn Nt

D'ANN 07IX ,NIDNN NOYN 770 12'N D'ANN NO'SNI N7 T 12210
"0'70" Dy 0N Dnyy

D71 0'annn an JVM a Yy ofpanv pnann e [ 1oon7 o
"727" TP 1wWYIY DTN ARXIND

NMTAN 'V D'WUTN D'ANN A7 (D'WAT 0Y9YI) 0713 DNIONND X
N'NYXNXN NNX IXN Throwable np7nnnn nwAIQ nwTN np7Nn

1IN DAY NT'NAI'TANT MIXIAYW ARAWN A0 N7 NINN N'Na
1'NINIPT7 NX 7'2a07 D"1IVN
D'N'ION NINIRZ?7 "WONN — Error IN RuntimeException =
A'IN7 NNYOXNN D7yNnY
7907 IN 'N¥NT7 NINIR7N 7D IR 2NN — Exception =
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class IncomparableException extends Exception {..}
class OverdraftException extends RuntimeException {..}

D'NN'YI YOIN NITY 17 9'0IN7 TWONI (D)'X12 1IX KIN
?0xY Nn% 72X

1A1I'07 7'90N ANN W 019'0N "IN ,0NA X7 NnKA

NOIYNI IN N'DINA D29 7722 21N 7¢ Mpna i1 nMYON N0 =
DA9N NX |[7N7 TYWOXR'Y YT'N NITNN ,AUNNN

UNNWN? ' VTING 1XYW 2NN %Y NNp7na 2 NNYON D10 .
wnnwn? nvTinn,("... 7722 n%wo1 n7ivon")

('T) WUIRNNT CWOR'Y VTN :3 NMYON N0 =

DXV XIN 12T 72 nuR'aa (a1 X7 *2ixi) aner N7 na'o

N Java nowa 1 ndin
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727NV 'K11 L7 'RI1A NINDT7 W 0NN 727 nik'aa
NTNNNN NX 'Thny getMessage NIN'YI ,NTINNN

D77 X 72X ,0200 NTINNN QY 2NN Mxy X7 a5
UNNWYUN? Naxn? .27 10T ,nmknn X7 N8 nitnnny
AYIDILIN'DINN 7¢ NOYW NNIX AT NN X7 Wnnwnn)

(01N P'D0N TN X7 NDIN 7w "1VAN

2'TANT XY N7 TINTAL,0'A00IN 012NN TANT X X7
qon' AT ;A N7 DNA71 7wO'? 717V DNY 'R1anw D'ann
17NN 2NN NN
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X'n Throwable np7nnn ¥ NI'vin'yn NITINAN NNN
NMYIY NX N0'9TNn printStackTrace nTINNN
AN7 072Ny NIRNPN

2910 X7w 2 N7 JVM -0 9w 71Thmn D win'm D) InT

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

}

System.out.println(“Continuing main ..”);

Java nowa 1 n1dIN 37
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class OverdraftException extends RuntimeException {}

public class BankAccount {

//...

public void withdraw (double amount) throws

WK withdraw nTIMNN NX NAND ,7120N2 'KW BankAccount nj?7nna
'’ ND'UNN DIDOW D' N7W DTN 'NIN

[I'01 7¥ NNa AN pNTNY DT 'KIN K77 withdraw nTinn 7y 21wn? N1

N NO'wnY

OverdraftException ({

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

balance -= amount;
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D'A"NY7 TNX VIN'Y

I ,NI7IT AN NO'SNI AN 7V DY TIN [NAY NISYWA
710'Y NIN'Y UNNn? Nin 7y 021NN [122102 WNNwn?
D'0I9'V 190N )INN TAXA Y I'TNNY

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

TIND Q' 02NN [122119Y 7722 NHRAD I X7
NP2 11200 TIVD Wnw? 1TV X7 0'aNn
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D'VINA D'aMn

NIPTXIN NINS ,NNUVN TIV? D'2N2 D'YNNYN D'NNO5N
N7IT NN7'RY 1007 NN 7V XIN ANM YyNan vin'un =

D'TIT'? 190N NONIN NHX'A 7w 079/070 N'™M90 NNAIT
7w NIV NIXONA7 72K ,0070 '¥ap V1Y (encodings)
N1IY D'TIT'? TN2N2A )INN7 NIM N'"Ivon

X7 IN NN TIT'? DXRN 7INY7 T |I'K =

7V VTN DIN'WN NN K7 TIT'R2 WNNWN? 0'01N OX 7N =
java.io.UnsupportedEncodingException 2N

NN7'RY NITYQ 1NN TIT'P DXN N7 D Ty =
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?07T 'NAIN INX TY 'NAN

7V NYOWN T 'NIN NI'N7 withdraw 7w 0T '8IN NIX 11290 TWUKD
NNY1 D'YNNYN DAY NIXN

22 DX 'OI19'0 NIV DIPN]

if (acc.balance() >= amount)
acc.withdraw (amount) ;
else
// tell the user that she can't withdraw

N71Y9N0 OX AN 7V VTNl INXy2A 'RKINN DX PTIA withdraw nin'wn
232 DR 'OI9'0 NIPYT TXI ,NMION

try {
acc.withdraw (amount) ;
}
catch (OverdraftException e) {
// tell the user that she can't withdraw
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2172 772N 'R DNINDYT

YIIT XINY [11ON7,1'on" AN X1 2N win'vin
N'V2N VI9]) MNI' N'VAN POOoNI NIP?AN NIND
(nn'pn 21117

' 020N NI ,NZ7NNA DNNK D'YIN'YI 7N
NN7'NYI win'yin MIv? 7120
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D"7N11) X7 DN 71907 YA

, 720NN MY NIANINNAN DNA DAPNA 719'07 NIV WY
117907 |N" K71 ,790N NNY WUpaN NP7 QTWUND

'NIN NIX 790 NN7'XY NITYA 2TIA NIR7N NIM9=X 7190 =
DX .(D"PNN7 2N 'KINNY NIV DX LTI 1'RY IX) DTN
JDNY wpan X7 N7 ,0"pnn X7 'RINn

IN N'UYN 'N72 IX N7' 'KINN N7' T2 OX MIM00ID-X 719'0 =
NN7 NI017 790NN Wpan NIRN - 2101 TX 'XIN 7907 DX
'TINY NITY] ,NN7¥N2 0D'NON NNWN OX 1NNl ,NNYN NX
790N

DX 7WUn?) NIN'RNN X7 N8N NIYAN 'Y DX 02NN YUIN'Y &
.(N7v9N Nd>Yn IX "IN 21N7 D11 720 X7 VIR
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D'A"N1 AYIN!

NTINN 770 XN (NTYn? 71'T N'7) throws 109 NnR'Aa

NINY PUINN IX W'Y NOYOIN N77NNN) DYOIN NNY wnnny NNy
AN 1Y throws 7109 71707 'Rw W'Y NNY ONITY IX (wnnn
1Y IX E oy nm 109 770 v XN inik nnwn ox 1, E p1a

LNAY NYTIN RN 7990170 NONX .E n aner 097 npnn

E 7721 a0 112y throws 7109 71707 X7 wArn nnw? Aanim 7ax
N?7NN2 NTINN DT NPNA .YUNINMN DNYA NI N P10 Ny

NTINNY NNNY7 , E NX N1 X7 NNWNY nN'0an XN N prn nwaiem
NINT NYIN Y'Y

TIXN '97 throws 7109 71957 w' pwin D11NNWD
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VIAXXN 7'

77INT7 "MNIn (hwnnn IX) NOIT NTINNY
AN X
NONTIN NTINNN NPTV DN
NONTIN NTINNN NPATY D'ANN D'YAI'N D'ANN

77INT7 NOX (NYnnn IX) NOIT NTINNY
NONTIN NTINNAN NPT K7W D'ANN

ATAILZ D'A'N? 0'0Q DI|7'7I']YJ D'1HhnNNN O'A"N
NONTIN NTINNN
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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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NYN'l catch 'pI7a 1o

D'XNNN 71720 YXAN' D'N'RNN catch '7109 Nnd W' DX
D'RNNY [IWRIN

void readData () throws SQLException, IOException ({

void test () {

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

N



NYN'l catch 'pI7a 1o

void readData () throws SQLException, EOFException ({ I
Reminder:
} Throws EOFExcePtlon extends
) IOException
InterruptedException

void test () {

try {
readData () ;

Thread.sleep (100); Excuted on SQLException

}
catch (SQLException e) k/]// :
Excuted on EOFException

catch (IOException e) _{/.}2 I
Executed on InterruptedException , 8
} NullPointerException ...

catch (Throwable e)




(assertions) niyo

1'ANN
assert <boolean_expression> ;

assert <boolean_expression> : <detail_expression> ;

false 7 1WNWN boolean_expression '10'AN DX
AssertionError Ny1IT N'1DINN

NIN'M7 NTNNNYT 191N detail_expression '10'2N
NN'AWN NINN
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Vin'y NIRNAIT

N'A170 7V N7 W'y NININ NIV NRYY
D'IoN TI7 YUZA N'NM9N

'NNDAIT?

N'M19 NINY =

(control flow invariant) nnpa 1an NNy =
N2 'NININR7NN NINY =
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N'Nis NMinvw

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

TV L7279 DR 710 1R X W VIT ON 72N
if (x > 0) {
// do this
} else {
assert ((x == 0 );
// do that, unless x is negative
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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 RXI'A NNW N2 MY DTIN INKR 2pyn yya? nn

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'TINn% assert 2 vin'w

.DTPN 'RIN 7¥ DIV 0'7109 0N prel, pre2, ..
ANKRN 'RIN 7Y DI 07109 0N posti, post2, ..
ANnYnn v 0Iv 0'e10 on invi, inv2, ..

790N |NN9 'K NT
, $prev 2 xya 7907 ¥ N1d>NNN =
... ,NNY 701 D"NY9 "NNYNN NX 2IND7 =
'N1Q7 N0'DON 197 PTAN7 )X 'KIA W DT 'NIN @

I'N ON 72N .D'TIN7 TYVNIY 72D Q'TY OXTR [INNS 'R DT
assert '0o5vna N'P7N YNNwn? N2 ,'7 nNivI2
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D'TIN NO'NNY7 DD

'0OWN 11112V XY dOC N NNYN )IN2A 12NOW DNTINN DX DANNY Y7D
(0mIT D'uownN IN) assert

NX 9'0IN7I Y NINN NR7NN IR Y1 ATIN NP7 DA )Y 790
w'nn/prnnn 77nn

NAN 'KIN DX TNN DYAID NR'7NNa ATINNY 2172 *200 ,1'9'7NY
(X2 11Y'wa) 0PN 'KIN DX Nl

7707 NTINN 7¢ RXIMND 2700 ['2 MYV 'N2Y ATINND IR 'Y YO0 XD
onn

JMSAssert, :nn no'"non np7n1 D1*n 07N ,107 DWIT'W D'7ON
iIContract, jContractor, Handshake, JML, Jass, JPP, Jose
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N'A'X] XNDAI'T

NTINN '05Wn 7Y (parsing) N1'Ta yxa*' '2'R1 N9DNK "D

DI7na (instrumentation) on?w npaTNI ,NIAYLVN NN
D'NNNN

NAD TN ,KNAIT?
/** @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 NIAYO

NIYWOINA NI'X NIYLN NO'DX 7TNN NN

'WII19N] NINT TWON7 W
> java -enableassertions MyProgram

> java -ea MyProgram

,NN"10N NZ7NN 112V NIYL NO'DKRA LITY? N1
‘D'X7N 0'0Y9N NN NI IR NN

https://docs.oracle.com/javase/8/docs/technotes/quides/lanquage/assert.html
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https://docs.oracle.com/javase/8/docs/technotes/guides/language/assert.html

D'a"n NiN'o

,2INRN 'KIN DX DY'P7 790 7Y [17W) 7V 0 TIin 0NN
DTPN 'NIN DX D' NIRP7NY NINNY

'NIN D77 NIR7NAN WNT? N1 X7 AWK TN KIN AN
[2'90N |'N NIR77 2 IXN ,NN'YN DIN7¥N NN N'02'Y 0T
NYRZ D IR LT NP NIR YT 70 T D IR L,N0MY
'TI'NAN 0T 'KIN ' TaN7

NATYA INIX YIINT7 712' 00 NIR70 OX 2TXM 'R 2NN
NLVIYO NN7'RY

NIN'XD ) 12 WNNWN? 9Ty 22X 12T 757 oxy XIn 21N

2V 17¥ NIR?7 QY TN INNYNN ITAY (NIR?2 21N 719'0
NINK T2 17W Nn'wnn VI IR (DK '7IR) AN
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