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import  java.io.*;

File f = new File( "A:\\config.dat" );
Il f represents the file's name; may or may not exi st

it (f.exists()) {
x| FilelnputStream is = new FilelnputStream(f);
/Il now access the file
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Matrixa = ...;
Vectorb = ...;
Vector X;

/[ Matrix.solve requires nonsingularity
If  (a.nonsingular() )
X = a.solve(b); /] solves Ax=Db
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public class AddArguments {
public static void main(String args|]) {
int  sum =0;
for (String arg : args) {
sum += Integer. par sel nt (arg);

}

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

> java AddArguments 12 3 4 "'!UI]Nn D’\IA.‘\"

Sum = 10

> java AddArguments 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)



parselnt

public static int parseInt (3tring =)
throws NumberFormatException

Parces 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
tninus sgn - (w002t to indicate a negative value, The resulting integer value 12 returned, exactly as f the argument and the rads 10 were given as
arguments to the par=selnt (java. lang.String, int) method

Parameters:

5 - a 8tring containing the int representation to be parsed
Returns:

the integer value reprezented by the argument in decitnal
Throws:

NurberFormatException - f'the sting does not contain a parsable mnteger,
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public class AddArguments § tr y-C at ch

public static void main(String args[]) { bl OCk
try {

int sum = (;
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-1ine argunents is not an integer.
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.(Qwnna nx1) throw  nTIEo "y parn’ 710 AN
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YONN YYNNL L7000 VIX'AN Nposn? nniia throw  nTipe
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public class AddArguments3 { 171
public static void main(String args|[]) { n I ] y jA

int sum = (;
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.");

b
}

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




catch 'p172 1an

17 0'D"wN catch 7w 0'17a nnd Nirfn? 0wy TNX try 71717
NP7 NINMYYY NIRAY 7Y DIV D210 111y
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) Npn 702 yxan' finally 71722 y'o1nn TIp Yoy
(7w I N'7xn try 0 1722 TIpn yop

try {
startFaucet();

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

1 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())

DXV DX 21N 2V Y'TIn% 02179 (Xan 11y'wa N1 [IMy) 0'oI9'0 Nnn
(IPoint  |x2) nannn |I'017 D'kNNY 019'VN 11'X (other)

7¢U NNWOXYT 795 non'nin X7) [XD 12,202 7901 X7 NIR7N DX
2NN 7V 17 XY MY yTmi yn'? room nip7n T (AN
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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 XYW M 17 NIpY7 n1am Q'AnY )0 Y TINN DX DAN7 20 NpTn
NITI7Y NIWAT K78 0'019'0 Y'n7? wiz'a X7 compareTo
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Matrix a = ...;
Vectorb = ...;
Vector X;
try {
X = a.solve(b); I/ solves Ax=Db, fast algorithm
} catch (CloseToSingularException ctse) {
X = a.accurateSolve(b); // try harder
}
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FilelnputStream is;

try {

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

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

}

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

*/
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java.io.FileNotFoundException
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NINSWN WUI7WY
Error
RuntimeException
RuntimeException 11'Rw Exception
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wlava Classs
Throwable

1

«lova Classe
Error

wlae Classy alaya Classs
LinkageError YirtualMachinekrror

wlava Clagss
DutOidemoryError

«lava Clagss
StackOvertlowErro,

Unchecked exceptions

i Checked exceptions

«lava Class»
Exception

«Java Class» wlava Clagsy «lava Class»
I0Exception RuntimeException SOLException
i
«lawa Class» «lava Classe wlava Classs wlava Clases
EOFException ArithmeticEzception IndexDutOfBoundsException NullPointerException
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n'7n nn'wn) checked exceptions

wlava Classs»
Exception

T

«lava Class:
IDException

wlava Classs
PrintException

wlava Classs
SAXException

«lava Class:
SOLException

T

«lava Classs
EOFException

«lava Class:

FileNotFoundException

RemoteException

«lava Class:

wlava Class»
SocketException
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(checked) 7121 amn (j7777) 7710% nwyw ATINNG AR 700 TIR
NIYIAN 'MYN NNXR V1717 1Y

IN'YI0190 2NN 7V ATIDN
IN
12 219'0

71722 'N"'yan 21720 DX 910V1,12'R 7190
try-catch-finally

NOVIVN NTINNN DX X7 1D throws NMMwn n7'Na Unnwia — amdn
nmrya™ an

void trouble() throws IOEXxception {..}
void trouble() throws IOEXxception, MyException {..}
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(]']'3.'0'1||7'1) 12T D'AN DA DTN vin'vun

n'x'7'9n||7 NX'AY NI2 719'0 IN NTIdN 'K
void f(int x) throws Exception {...}

void g() { Declaration

f(1); // error

} \

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

wlava Clasgs

RuntimeException

1

«lava Clags»
ArithmeticException

«lava Clagg»
ClassCastException

wlawa Claggs

HllegalArqumentException

«Java Clasgs

NullPointerException

wlava Clags»
Index0OutDfBoundsException

wlava Clags»
SecurityException

«lava Clags»

NumberFormatException
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unchecked exceptions

naIn |'N unchecked nnw nINaYw IX D'AN 7V
NTINNN NN N'NXNY

DN'72V 'NXN7 ymmm 72N

naIn |'N unchecked nnw NIN'aYwa IX 0'A'N2
try-catch-finally 71722 790%

'1712 719'0 7Y 2IWUN7 N1
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OutOfMemoryError
ClassCastException
FileNotFoundException
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class IncomparableException extends Exception{...}
class OverdraftException extends RuntimeException {...}
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NI N N110NN NOYTN

X'n Throwable np7nnn YU ni'vim'yn NiImnnn NNx
NIYIY NK N0'9Tn printStackTrace NTINNN
AMN7 072N NIRNPN

20910 X7w 21 N7 JVM -0 9w Thnn DM wimm o) Nt

public static void main(String[] args){

try {
riskyMethod();

}

catch(Exception ex){
ex.printStackTrace();

}

System.out.printin(*Continuing main ...");
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790N "'V AN NpT

WX withdraw  nTimnn nx nand ,72120n2 'k BankAccount  np7nna
I'?N N2'UNN DIDOY NN N7 OTPN 'NIN

[I'01 7¥ NpNna AN PNTNY 0T 'RIN K77 withdraw  nTinn %2y a1iwn% N1

Nt N>'wn?
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 "NX VIN'Y

N2 ,NI7IT 2N NO'SNI AN 7V DY TIN [NAY NISYA
70'v NN'Y wnNn% Nian 7y 0'aNNn 122102 ynnwnt
D'0I9'V 190N NN TNXN W 'TNNY

public void polyMethod()
throws resultType 1, resultType 2 {
// do something
it (...)
throw new resultTypel(...);
else
throw new resultType2(...);

TIND Q' 02NN [122110Y 7722 DR I X7
NP 120 TIVD Wnw? 1Ty X7 0'aNn
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D'VINA D'A"N

NIPTXIN NINS ,NNUVA TIV? D'AN2 D'YNNYN D'NNOSN
N71T NN7'RY 110N7 NN 7Y XIN ANM yNan vin'vin

D'TIT'? 190N NONIN NHX'A 7w 079/07PN N'™M90 NNAIT
7W NIV NIKONAT 72K ,0057V *¥ap 11aY (encodings)
NIV D'TIT'P? 1NN JINN7 2NN N'*M190n

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

7V V'TIin NN'WN NNl X7 TIT'R2 Wnnwn 0'01n DX 72N
java.io.UnsupportedEncodingException blaly

NN7'NY NITYQ JAN) TIT'R OXN 1NA7 AN QTY

2N (Yol qio) ?p1yin EOFEXception  DRN n7RY
?NN7'RY NO'TY

Java nowa 1 n1IN
2'AX 7N NV'ONANIX
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?0T 'NIN IX TY 'NAN

7V NYSYN ,TXY 'NAN NI'NT7 withdraw 7w DTpa '8N NIX 11090 TWUKRD
NNV D'YNNYN DAY NIXN

12 AR '0ID'V NIV DIZNA

If (acc.balance() >= amount)
acc.withdraw(amount);

else
/[ tell the user that she can't withdraw

N71Y9N0 ONX AN 7V yrTInl nxya 'KINn DX T withdraw . nin'wn
22 DR 'OID'0 NPT TXI ,NMION

try {
acc.withdraw(amount);
} catch ( OverdraftException e){

// tell the user that she can't withdraw

}
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2172 772N 'R DINDY

WAIT XINY [1'N ,'|'oN” MNI' X1 AN WiIn'win
N'V2N VI9]) NI N'VIN PS0NI NIZ?NN NINS

(nn'pn 1T

' ,0'207IN TNI',NP7NNa D'INN D'YIN'YA 72X
NN7'NYI win'yn NAIv? 7Tan
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22N DA NN'T'NRY DA "IN

7'vni 7'w' X7 7aX ;YO

NIN'YN NIX Y¥A7 710! 790N NIXTIA YTI' NIZ70 QUKD D2
7907 NX"PN DX QI0Y7 2N XIN (MY DN DX 7T2)
try-catch 71092

RuntimeException > amnn naman "'y Jon yvan'n7 |nn

NINTIIA TWKD DA ,NAPN 27TI2 T'AN 7900 ,712107 o
TIX )02 'K

yIN'n7 AWONN ;21N IND Y2 7217100 NN7'RYA win'y
NIX YX¥17 NI017 IXN DX VAL L,NNIN )X X7YWD NpT1aNn
N'7¥N OX NYT? Nan 7y n71von
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A"N DN OIVXLVO DXV

7V NIIT' 790N 1D7TY OIVXVO DXV AN 9'7NN7 TWON
I
7vn ,|I'7W'3

Matrixa = ...;
Vectorb = ...;

Vector X;
SolveStatus s = new SolveStatus();

X = a.solve(b, s);
If (s.succeeded()) {...}
else if (s.closeToSingular () {...}

17D NN 7' "N ;NN%¥N 7¢ npna 7w Nino
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A" N DL/NA NIN7'RY '"MYI ARLITE,

N71V9N ON PITA7 ,NIN7'RY 'MYA 21N 9'7NN7 TWON
7un% ,ARXINN DX 7277 3 OXI,NN'¥N

Matrix a = ...;

Vectorb = ...;

Vector X;

a.try _to_solve(b);

If (a.succeeded())
X = a.solution()

else
ot
Java nowa 1 n1DIN k
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DN X7 DMgna 719'07 nwna

, 720NN MY NIANINNAN DDA DMPNA 719'07 NIV WY
117907 |N" K71 ,790N0 NNV WUpaN NP7 TWUND

'NIN X 790 NN7'XY NITYA PTIA NIR7N NIM9-X 719'0
DX .(D"PNN7 2N 'RKINNY NIV DX L,PTIA 'RY IX) DTN
JDNY wUpan X7 o ,0"pnn X7 'RINn

IN N'YUYN 'N72 IN N7' 'KINN NP'TA DX MMV 0ID-X 719'0
NN7 NI017 90NN YUpan NI7N - Jalon TY 'XIN 7907 DN
'TINY NITYA ,NN7¥N] D'NON NINWN DX 1Nanl ,NNYN NN
790N

DX 7Un7) NIN'RNN X7 N8N NIYAN 'Y DX D20 WIn'Y
(N7v9N Nd>Yn IX NN 2N7 DI 7'1a0 X7 VK
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D'aA"Nni nYIRY!

NTINN 7270 XN (NTvn? 7ir1 n'?) throws 7109 niR‘aa

NINY PUIMN IX ,UI'Y NVYOIN Np7NNN) DYOIN NNY UNnny NNy
AN 1y throws 7109 71737 'R W'y NN 0NITY IR (wnnn

1Y IX E iy nm 109 7710 vl XN NIk nNwn ox 1, E p1a
N NYTIN XX 77NN DONX .E n N n'%7 npnn

E 7721 210 iy throws 109 71737 X7 warrn nnw? anm 7ax
N77NN2 NTINN DT NPNA .YUMINN DNYA NI N 2109 NNy
NTINNY NINN7 , E DX N1 X7 DNNWAY NN'0QN XD CGONIEF RpTR DY
NINT NYIN YUY

TIxN '97 throws 7109 71707 W' pwan 01ONNWD
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VIAXN 7'

:7INT? AN (hwnnn IX) NONIT NTINNY
2N N
NOYTIN NTINNN NPTV D'ANN
NOYTIN NTINNN NPATY D'A'NN D'YAI'DR D'ANN

:{7INT7 NIOX (NYNNN IX) NONIT ATINNY
NONTIN NTINAN NPT X7W DaNN

NPITY D'A'N7 0'0Q NIR7NN DIINNAN DANN
NONTIN NTINAN
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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 TestB 1 extends TestA {
public void methodA() throws EOFEXxception {
// do some file manipulation
}
}

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

}
}

Java nowa 1 n1IN
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nwi'r catch 'ywi7a '

D'NXNNN 71720 Y¥AN' D''RNN catch {7109 NNd W' DX
(N o'xnnin NNDNA X7) IWUXRIN

void readData() throws SQLException, IOException {

void test(){

try {
readData(); Excuted on SQLEXxception

}
catch(SQLException e){ ... )/

catch(IOExceptione){ ...} ___——""—"" Eycuted on |IOException




nwi'r catch 'ywi7a '

void readData() throws SQLException, EOFException {

Reminder:
} EOFEXxception extends
U@L . |IOEXception
InterruptedException

void test(){

try {
readData();

Thread.sleep(100);

Excuted on SQLEXxception

}

catch(SQLException e){ ... }///

| Excuted on EOFException
catch(lOExceptione) { ... } .

catch(Throwable e) { ..

.}
§ Executed on InterruptedException ,
} NullPointerException ...




(assertions) niyo

1'ANN
assert <boolean_expression> ;

assert <boolean_expression> : <detail_expression> ;

false 7 3vnwn boolean_expression "10'AN DX
AssertionError NPT NDINN

NIN'M? NTNNNYT 191N detail_expression 10N
NN'AWN NINN
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ViN'Yy NINKAAIT

N?'AI70 7V N1DNNY? W'Y NiNiN NINVAN NRYO
D'I0N TIj YLU{7A N'N'9N

'NNAIT?
N'NI NNy
(control flow invariant) napa 1an NNy
N2 'RININR7NN NINY
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N'N1o Minvw

if (x> 0) {
// do this

} else {
/[ do that

}

TV L7 NIPRT 710" 'R X W VIT OX 72X
if (x>0){
/I do this
} else {
assert (x==0);
// do that, unless x is negative

}

Java nowa 1 n1dIN 95
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N2 '1AN0 NN

switch (suit) {

case Suit.CLUBS: // ...

break:

case Suit. DIAMONDS: // ...

break:

case Suit. HEARTS: // ...

break:

case Suit.SPADES: // ...

break:
default:
break:

assert false : "Unknown playing card suit";
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D'TIND assart A win'vy

2 KXI' NNW N2 MY DTIN INKR 2Apyn yya? nn

public ... method(...) {

assert (prel): "prel in words" ;
assert (pre 2): ‘"pre 2 inwords" ;
assert (invl): "Invl in words" ;

// the body of method
assert (postl): "postl in words" ;
assert (post2): "post2 in words" ;
assert (invl): "Invl in words" ;

Java nowa 1 n1IN
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(Awnn) o'7In% assart 2 winy

.DTPN 'KIN 7¥ DY 02109 DN prel, prez, ..
JNKRN 'KIN 7Y DAY 02109 DN postl, post2, ..
ANNwnn 7¥ 0w 0'p109 0N invl, inv2, ..

;790N |NN9 12'K NT
, $prev 2 myya 7907 "X NIdNNN
....,INY 701 0"y "nNYNN NX AIND7
'N1Q7 N0'D0N 197 PTANT7 )X 'K1A W DT 'NIN

I'N ON 72X .0'TINT TV 70 TV IXRTR [NND 'R DT
assert 'oowni N'P7Nn Ynnwn? N1 ,'7 NNnivla
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D'TINA ND'NN7 D'

'VOWN 11IAY X1 dOC N NNYN N2 112NDW ATINN DX DANNY 7D
(DmIT D'VOWN IX) assert

NX 9'0IN71 DY NINN NP7NN IX PYINn ATIN NNPR7 DA )X '7O0
w7 nn/prnnn P7nn

INAN 'NIN NN TN DY NR7NN2 ATINNY ITar 720 ,]'9'7nY
(N2 MY'Ya) DTRN 'RIN DX WhNnl

7707 NTINN 7W XXIMN 7700 2 MYV 'Y ATIND NIX AN 1950Y XD
onn

JMSAssert, :on 0*non 0p7n1 D)'Nn 0OP7N L7 D'WIT'Y D700
IContract, jContractor, Handshake, JML, Jass, JPP, Jose
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N'A'X]Y RKNAIT

NTINN '05WUnN 7Y (parsing) N1'Ta Yy '2'R1 N9DX ')

DI7na (Instrumentation) on7w NPaTNI ,NIYLVN NN
D'XNNN

XN TH/N ,NNAIT?
/** @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'AlI NIAVO

NIYOINN NI'K NINYLN NODX 7TNN NN

'YNI9N1 NNT TWONT7 W
> Java -enableassertions MyProgram

> java -ea MyProgram

,NTI0ON NRP7NN 112V NIYLV NO9'DXRA LITYT N1

‘D'N7nN 0'0Y9N NN DD IX NN
http://java.sun.com/j2se/1.5.0/docs/quide/language/assert.html
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D'A"N DP'O

,2ONRN 'KIN DX DY'P7 790 7w [17W) 7V 0 TIn 0NN
DTPN 'NIN DX D' NIRP7NY NINNY

‘NI D77 NIR7AN WNT? N X7 AWK TN KIN AN
7'90N |'N NIZ77 D IN ,NN'YN NN7¥N NN N'0Q'Y DT
NYR D IN TR NP NIRRT 2V AT D IR ,N0NY
'TI'NNN 0T 'KIN ' TaN7

NITYL INIX YIINT7 712' 00 NIR7N OX 2TXM 'R 20
NLIYO NN7'RY

NIN'XD 1 12 YNNWNT? 9Ty 72X 12T 707 DXV XN a1N

7V 17¢ N7 QYU TINEINNYNN ITAY (NIR?2 21N 719'0
NINK T2 17W Nn'wnn VI IR (DK *21IR) AN
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