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import java.io.*;
File f = new File("A:\config.dat");
frepresents the file's name; may or may not exist
if ( f.exists() ) {

FileInputStream is

= new FileInputStream(f);
now access the file

,exists NN2RWN NTYa ,0Mp PIPNW N"ODANY 110N
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a EERUEIEY

nN1MInNT 12 Y922 nv*HYwW 101N

VIX1IH DMOIMNYIN D'NRYNW DTV DR NDPWD 11N NNATTN @
YW NLVYMN NVMWI DR, PP IRD NNV KW NYNIND
mu? RMpw mpohin

MY, MUY ARMPN IDY DM PAIPNW RTIND NMpPYNn DR D1 e
N0 T HY MUY ARMPN 21 RTIN P2 PN R1INW 1PN
INR WHNWN YW IR NINR

nnir Yw (1>'9nn thread) vin 1 Yy pnp* papn Y1 @
001N NND 0% W' OXR , NN

D'NXYI NVYNIN NV™W 101N RN N'D02AN N'YIN @
2V NPDON NLHYW ,0NHY NVMW W 1INV TIY? ;0"0M1N
21V9% POOY TWORN 11RW IXNY DNIR 1"2AYN? NIN

n"xn? Y2100 POONW NVIANY 71D IR MP2n 1PN e

5 LERLIIRY

mo1? pOOAN WP 'R

import java.io.*;
File £ = new File("A:\config.dat");
try {

FileInputStream is

= new FileInputStream(f);

access the file (but only if the constructor succeeds)
} catch (FileNotFoundException fnfe) {

how to act if f does not exist

}
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(1) NMmIx‘a2 o"'a"n2 190

(QAWnNa NXR1) throw NMPD Y PAnNY Y10 N e

WOHNN 2WNNM 227N YIXAN NPOON? NN throw NTIpPd
1NN nR 01w exception handler

try/catch/finally vownd andi exception handler e

219700 YUP ,NT N2 7190 DN qUIYN P172N DR @
21220 MNRW TIPN NR YXR1IAY DMWY MNRY1,YRIND

WOND 2WNNN ,'ND1IN P1922 ATN N2 Y190 'R DR @
MDD NNWY RIPW TP 1R ,q01vn 71222 handler

Main-1 D2 DR ;MRPN NI0NH NYYNI 1AVIND INN®
OMNO' NIDNN YI¥ NYTIN 0O TIN 2190 'R
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(2) nmIx’aa2 o"a"1n2 15"v
try {
main code block
} catch (Exceptionl exc) {
when Exceptionl thrown inside try, transfer here
} catch (Exception2 exc) {
when Exception2 thrown inside try, transfer here
} finally {
optional part;
Executed no matter how the try block is exited }
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java.net .HttpURLConnection
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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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Ax=Db mxrnwnn NN PIND 1D 1WA NP NDDN
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P50 YW NM1da
PDON R MR VAR VD ,OTP WIN OMPY IR MpPYin e

1P 2IRT? DDOMIX DRYN YW DNWA DTNTWN @
R2 OR 1"21 1N2¥N 0N ORX "2 ,ANNWNN

oMNONY 2N MW NNWNN DTPN "RIN D'HMPND OR @
nmo%%N N1N"WN ,0M0N TR 'RIN DMPNN Y0112 DR @

AN %Y YNNI YW1 MWD, 0MPND X2 TN RN DR @
(throws an exception)
precondition & invariant
& side-condition 2 invariant & postcondition
precondition & invariant
& not side-condition = invariant & exception is thrown
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WIN YW DTN MNDY IR ,TYN WRIN YW NTan Yar e
YIN'NY N1/1NM01NY Yo n2101 , 2N NYInY poon
NP RN NN M20% NINdY IR NN

NXMUNY WRIN NYT? TWOR 0NAW DMIPHN W' ,HwnY e
N02%RN YV N'0OR V2 NMWNWN 1D ,NDON

14 oaMn 1 om

227N 72pnw mpY nwiy an
int compareTo(Comparable other) {
VersiondString other_vs;
other_vs = (VersiondString) other;
if (this.length() > other_vs.length())...
11'R (other) nxyn or 1N %Y Y'TINY N21%Y NONY PP
(VersionedString 1®d) NP ¥ n 1"0M% D'RNNW D1DVD

225 nonmnn KkY) 182 10D ,21N2 YDUN XY MPYN OR
MY YVITINI P1NY P0ON MpP20 TP L(2N YW NMNwORY
1NN %Y 1% RIpw

,2WD1 N1N"WN L, 0M0N MW Y2p"W NN MPYn amman Nt
1NXY 19W INRN WRIN DR O7pY 210 kY Mphin
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int compareTo(Comparable other) {

VersiondString other_vs;
try {

other_vs = (VersiondString) other; }
catch (java.lang.ClassCastException ce) {

throw new IncomparableException();
}
if (this.length() > other_vs.length())

215w NP2 N2 NNW 1D NYTINN IR DN 210" MpYn
MwnY ROR Np¥Y wpa R? compareTo-2 Rpw »
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Matrix a = ...;

Vector b cees

Vector x;

try {
x = a.solve(b); solves Ax=b, fast algorithm

} catch (CloseToSingularException ctse) {
x = a.accurateSolve(b); try harder

}

N2 VIV T KV YWNY 2N 1PR% 712 MpYn D'NYDH
MW YIXIL AN mMp? IR, NNNR

29Wi1 Mwn 1Moam n"M%21210 P17 NXMOUDN DR NP 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)
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new NTY2 1NIXR 0112 ,2201 OXRY R1N 2"INNW 11D0 @

T Y 1YWIDY NNMW N20N NIR MRY RIN NNIR'A2 2010 @
java.io.FileNotFoundException m> an 0190

02N 12y (MP2NN) 00190 2W NN NTAN NNR2 @
& , Throwable x'n 1n1a N*9%0n NpP%Nnn .n2'0n "Dy
:MNDWN WI2WY RN NMpwn np1nn

Errore
RuntimeExceptione
RuntimeException 11Rw Exceptione
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java.lang n%ana o"an

1N XYW ,N¥MN N0 'Y DARMHDW DN :Error e
class ¢ap 012 Monn : M YwirnNnY Yo 11T
292 7072 N1dIN NA1IANN ;NMITDT ,DMPN RY IR DM0N

N220N NR 1PN21 NN NX¥M DR P'0DN? RN

021 0MPN2 1NMW 0NN NINS 0N :Exceptione
;71"1DN2 DADN 0'WI1 DN LYINT] T'WNAY 7T 0N2 YD0Y
MNP "NV D'PYNNN

222 vYND MIP? 712w 1N RN RuntimeExceptione
,NP¥1 YWD ,null 1XYW NINWNL VIN'W :NNWY
121 77V DINAN NN

wnnn RuntimeException 1mkw Exception e
DNRIP? WRIN 11ON? NIV , 20N DTN DARN]
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java.lang n%an2 o"an

RuntimeException n1Xw Exception 2100 DN e
checked exceptions o'p721 DN DWRIP2

MY DAMIN DWRIPI NNNRN M¥IAPD NWD DN e
unchecked exceptions o'p12a

Throwable

Error Exception
VirtualMachineError ... LinkageError RuntimeException
OutOfMemoryError NoClassDefFoundError NullPointerException
StackOverflowError ClassFormatError IndexOutOfBoundsException
ClassCastException

NegativeArraySizeException
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nmnnx mYana o'a"n

nvw'm Exception 2w 00 0N D"MINRN DAMNN 2N e
RuntimeException %w Da

-N) NX"MN NPT N220W 0NY 022N Exrror Yw 0o e
nnxya nnm (virtual machine

Exception RuntimeException
IOException SecurityException

FileNotFoundException
InterruptedIOException
UnsupportedEncodingException

PriviledgedActionException
GeneralSecurityException

N

(eyException

java.io.*

java.security.*
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int compareTo(Comparable other)
throws IncomparableException {...}

amn (checked exception) p1a1 2N Pty MVYW MW @
throws 1092 110 NMworN YV 1"hvnY

2N 17D NINRN NY210 1MTANW NNMWYH RNPW MpH e
2N %Y YITIM YWD MMMYNY NNWORY ON"NNY

NYI0IN 19W 9122W) NP2 NNWA NN :1 MWODR 71DV @
(throws 10D) 11N 210 1R YV NNND (RPN

oY try P122 1NN XN N1NWY ARMPN (2 MWODR 71970 @
(1990 1% '0'%DD) DO'RNN catch P10d

MXDNIP NV k2 MP20 N1 71970 1TYNd @
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ANNWNN DR ITNWN XY 1271171 NNWODHRY ONMNN
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Error ik RuntimeException 2100 0amnw mon e
2WNNIA NMBY XY N2 Y922 1R NIDIN2 DD Y222 D'PIN
MIDINN NR NXMINW NIDINN N220 IR

MW 232 MpPY 0151 MO DR NYRD DAMN @
,L2ARDN NTIWRD NMIDINN NN'RYY 0NN 0N 990 T e
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2N 12N DR 1P192) 12 D1NAY NINR R} AP¥W D'ML2
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NMWH D'RMNP OR 2002 D'NYDY N PNIDT2 0NN @
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N21Y5NW WNNWNY Y'TINY IR ,(D'¥2P2 NUDNWIOY
11272 110NN Y922 NMWOR IR WPAW

25 EERURE)

%500 n*x¥1* 0'aINn

0'2"IN2 29071 TIP YUP 2D Y210% DYV 'R DIPNN "W @
1990

D1D'UN NN DINMW NVAN NPPNN 2W 1NN YWNY DR @
ClassCastException 21N 2505 X 'R ,0M0D
YW MPHNN N1O'N2 ORXR YIR .NNIDIN2 DAD KW NPNY
12R1,01N™ YW DIDWN NN NP DWTI 111'R NIDINN
N2 Y00Y MIN TR ,IMR NPXY D'Wpan

DIPNA RYR 111D72 MONN2A POVY DYV 'R ,NNT |DIR]
%909 "nWYd 11T W 12W1, 0NN N122 MDD W 1Y
R D' TNVW D'MXRYN 20W 211WN ,NPRD DMIPNIA ;MONNI
210" NN ,0N%W DMINNWNN NXR NTNW? 21N2 21900
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class IncomparableException
extends Exception {...}
D'NITWI1 YOIN MTW 17 90107 TWORI (D)'R12 TMX RN @

208V NNY Yar e
1211"0% P'O0D 1NN YW DI1DVN "IN N2 XY NPDR]Y @

IR N"D1N2 02D %222 2N YW MIPPR2 1 NMWOR N0 @
DADN NR |PNY TWOR'W YT'ND NITNN ,2WNNN NDIYN2I

1%V VITINY IXW 2N YW NIPNA 2 NMWOR N0 @
wHPNWNY NYTINN,("... 2222 NPWI1 N21YDN”) WHRNWNY

(1"T)) WWIRNNY TWOR'W YT'D :3 N"MWOR N0 @
DXV R1N 12T 2D NMNIR22 :N210 XY N2O e
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2PNW W12 ,PM W12 NINDY W 0NN Y09 NI @
NMINNN NR MTNNW getMessage nM1w1 ,NMnn

D72 X 2R ,1200 NNNNN QY 2N HRY XY 2PN e
NaxN? %% 172, MNRAN RY NP8 MMNNW
%W NDW NNIXR 1217 NIDN2 R? WNNWHN) WNNWNY
THN R NMINIDIN/NMIDIN YW MU0 TWIDT,INNIDINN
(010 P oon

1TANY ¥ RY TINM21,000010 0NN TN M RY e
70’ AT ;2MNY D171 2WONY Y19V DNYW "WIANW DN
MIPHNN NN NR
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0'2"1NY 1MNXR VIN'v

171 ,M217 27N NO™™N 2N YY NYTIN ]N2W N1dDWI @
210w NNW VNN NIN YV 02NN 1122102 WNNWAY
:D1D0 1TMRN T'HN 11RD 1Y 1PTNNY

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

TIRD AP D2NN NAINW 720 NMNIRA IR R @
NP2 112220 YD WPWY 1TV R? DN e
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o'™wina no'amn
MPTIN NMND ,NNLN TIYY DN D'WHNNWN D'NNOD @
N217 NN2RW 710N? MIN Y K10 N YN WIN'wn e

DT 190N NIMIN NNR'2 YW VID/VYPN NMDO ANAT @
YW NMNW MRDIA? 2R ,LOPV XIAP MY (encodings)
NNW D'TIT'P 1N2AN2 INNY 17MIN N1TMIDON

R?7 IR NN TIT'P DRN 2IRW? TR @

2V VTN MW, NN1 X2 TITMP2 WNNWA? 001N OR IR @
java.io.UnsupportedEncodingException an

NNYRW NITY2 NN TIT'P ORN 1M2A2 NN Ty @

YR ?2pT8In (p21p mo) EOFException oxrin :nYRrw @
2NN2RW NOTY
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class TaggedVersionedString {
// some implementation of VersionedString

public void  tag(int i, String t) {...}
requires: t is not an existing tag in this object

& I<=i<=length()
ensures: getVersion(t)==getVersion(i)
public String getVersion(String t) {...}
requires: t is an existing tag in this object
ensures: return_value != null
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nTPN "IN MM v
DRN 1722 T 'R D N1 R? tag YW DTPN "WIN YD e
N072%2 NOMWN 12D NN NNIND

,NPRWN YY MYNW NNRW 0107 RN NNR NNWOR ©
2 IR 01DV MPY ™R

if ( !'vs.exists(t) ) vs.tag(i,t);
else ... telltheuser that she can't use the tag t

OR 2N %Y Y'TIN21 tag mM1'wa AT NR 21722 TWORW 1R @
12 IR '01DV MIPY T™R1,NDIAY NOMWN 12D NTNNNN

try { vs.tag(i,t); }
catch (DuplicateTagException e)
{ ... telltheuserthat shecan't usethetagt }
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2172 Y7120 'R AMIRDY

NIND WNT RINW 11100 ,”"0N" 1IN RN 1IN WIN'WI @
(M2PN P172% NVIN VIDI) N NVAN POOM NIPYNN

972N W 020N N ,NPYNNI DINR DWIN'WI YaR e
NNRWI WIN'WN N21VY
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static void tagAll(VersionedString[] a,
String t) {
boolean duplicate = false;
int i;
for (i=0; i<a.length; i++)
if ( ali].exists(t) ) duplicate = true;
if (!duplicate)
for (i=0; i<a.length; i++)
alil .tag(alil.length(),t);
else ... tell theuserthat she can't use the tagt
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static void tagAll(VersionedString[] a,
String t) {

boolean duplicate = false;

int i;

try {
for (i=0; i<a.length; i++)

alil.tag(alil.length(),t);

} catch (DuplicateTagException e) {
now what? some elements have already been tagged,
and we don't have a method to remove tags!
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Y¥IY ND12 RN IR YN ,AMR IR R2WD NP 1ann
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Ywn? nHwnd

Matrix a R
Vector b = ...;
Vector x;
SolveStatus s = new SolveStatus();
x = a.solve(b, s);
if (s.succeeded()) {...}
else if (s.closeToSingular ()) {...}
N%wWD MpPN2 2 1N ;NN%RN YW NP Y nInd @
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AN DIPN2 NAYRWY "NV ATIPD

N21Yo5N DR P172% ,NMNYRW "NWI 2N P NNY TWOR @
2WN% ,AR¥INN NR 2p% 1D Or1,AMY2N

Matrix a = ...;
Vector b = ...;
Vector x;

a.try_to_solve(b);
if (a.succeeded())

x = a.solution()
else
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(1) o*aam awinr
class BoundedVersionedString
extends LinkedVersionedString {

public void getVersion(i)
throws DeletedVersionException {...}

0 DTPN WIN NMRWA T 9V 1'YaN R NINDY 1101 @
MpPN2A D0 T 1N 119010 23R 110 YV getVersion
chop ™™ %Y 120 NPNPIWYW N0 WPIn MpHLw
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(2) o*aanm nwI"
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mwn ork P, E p121 270 may throws ,1od 71909
NP2NN MY 1R E 1My n1d 2100 Y910 war 210 1R
Yonpnn X2 npYnnn Nnnrk .E n 1N n%9Ho

M1y throws P10d %195% R% WD NMWY? AMD YaR e
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public class Base {
public void doIt()

throws Exceptionl, Exception2 { ..}
}

public class Sub extends Base {
public void doIt()
throws Exceptionl, Exception3 {..}

Exception3 %y 1%mompn Yw nrw nyTin e

a2 N 1 o




assert vown

1229 NMNIN R TYNY TV NIR'A2 assert VOWN o
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assert <assertion>
assert <assertion> : <errorcode>

<errorcode>-1,1x11 M0 NN <assertion> TwWRD
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D'WrIN XY assert "VOWN ,NIDNN YW Y YIXNId @
127 D1W
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(Qwnn) assert vown
1R ,NMDNN 932) 1Y¥1 assert "WOWNW WPIAY (N1 e
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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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