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I —
/*
* precondition:
* 1) arr !'= null
* 2) arr.length > 0
*

3) arr contains only numbers (no NaN or tinfinity)

* postcondition: Returns the minimal element in arr
*/
public static double minl (double[] arr) ({
double m = Double.POSITIVE INFINITY;

for (double x : arr)
m= (x<m?x:m;

return m;

DNI'P NX 7T 'R YIn'n
DTN 'NIN Y




(MIY NTIN ,TIP INIR) 2 XNAIT

/*

* precondition: arr != null

:1 NnaITn ATINY AN

£ diti NIFZ'70 NX'NAN NI 2NN ATIN
postcondition:

If ((arr.length==0) || (arr contains only NaNs))
returns Infinity.

Otherwise, returns the minimal value in arr.

* * * * *

*/
public static double min2 (double[] arr) ({
double m = Double.POSITIVE_INFINITY;

for (double x : arr)
m= (x<m?©?7x: m);

return m;



(NaN -2 naiw 219'0) 3 XnaIT

/*

precondition: arr !'= null

Otherwise, if arr contains NaN - returns NaN.
Otherwise, returns the minimal value in arr.

*
*
* postcondition: If (arr.length=0) returns Infinity.
*
*

*/
public static double min3 (double[] arr) {
double m = Double.POSITIVE_INFINITY;

for (double x : arr) {

if (Double.isNaN(x))

return x; -2 NnAITn ATINY ANNvA
m=(x<m?©?x : m);

NP NN NIY 71910
) (NaN Dy o)

return m;
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* precondition: true
*
* postcondition: If ((arr==null) || (arr.length==0))
* returns NaN
* Otherwise, if arr contains only NaN - returns Infinity.
* Otherwise, returns the minimal value in arr, ignoring any NaN.
*/
public static double min4 (double[] arr) {
if (arr == null || arr.length == 0)

return Double.NaN;

double m = Double.POSITIVE INFINITY;

for (double x : arr)
m= (x<m?7x: m);

return m;



Span

-0 NIX Q'TAY INY7D W1 090N 7Y vn NNl
Y 12 (7710) DMaXN 190Nd WN 7w span
VN2 YN 7Y DMiIx'En 0'voIinn

NINNAIT
4 xin spann—17wni [1,2,1,1,3] 7nvnn
/ N1 spann—17wni [1,4,2,1,1,4,1,4] Qvnn
1 XN spann—-27wni [1,4,2,1,1,4,1,4] 7Qwnn
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Max Span

75 19 2V "'opnin span n n'nt Max-Span
D'I0N YN D0DYN

D'90N 7¥ VN [N1'NAY NY71I9 WUNn? nx)
17w Max-Span n NX Y'TNN D'V

NINNAIT
4 XIn maxSpan-n —-[1,2,1,1,3] 7wnn
/ x1n maxSpan-n - [1,4,2,1,1,4,1,4] 7qvnn
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Ni7' T N'ION

NIP'TAN 1Y NYTN NP7Nn 1)

l.ac.tau.cs.swl.maxspan.tests.TestMaxSpan
(package) n7'an - puxan P7nn
http://en.wikipedia.org/wiki/Java package =
21TA%7 N¥NIYW D"nn DX QN1 NYD
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http://en.wikipedia.org/wiki/Java_package

Ni7' T N'ION

int[] array = null;

int maxSpan;

array = new int[]{1, 2, 1, 1, 3};
maxSpan = MaxSpan.maxSpan(array) ;
if (maxSpan !'= 4) {

System.out.println (Arrays.toString(array)
} else {

System.out.println (Arrays.toString(array)
}
array = new int[]{1, 4, 2, 1, 1, 4, 1, 4};
maxSpan = MaxSpan.maxSpan(array) ;
if (maxSpan != 7) {

System.out.println (Arrays.toString(array)
} else {

System.out.println (Arrays.toString(array)

expected: 4, result:

correct!") ;

expected: 7, result:

correct!") ;

"+ maxSpan) ;

" + maxSpan) ;

14
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?Arrays NKX 1'On N7

import java.utll.Arrays; =

?MaxSpan nx 1'on X7

import 1l.ac.tau.cs.swl.maxspan.MaxSpan; =

NIYY? NN.TD NP NN DNTam X7 72X

(QuickFix) 09'"77x 7w n¥7Nn? 2'wim IND
Ctrl+1 :n'wpn qix'yp =
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public static int maxSpan(int[] array) ({

int max = 0;

for (int i = 0; i < array.length; i++) {

int j = array.length - 1;

for ( ; j >= 1i; j--) {
if (array[i] == array[]j]) {
break;

}
int span = j - i + 1;
if (max < span) {

max = span;

}

return max;

16
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"top-down" [11on

int maxSpan (int[] 2

L=

For each value in the

array

v

int[] wvalues(int[])

*\

Compute its span in
the array

Return the largest
span found

\ 4

.}

—

Create an
empty
output
array

For every

element in

the input
array

int span(int, int[]) {.}

—

\>

Find the first Find the last Span =
occurrence of occurrence of last - first +1
value value

v

current val

If the output array does
not already _contain the
7add it to
the output aﬁx

int lastIndexOf
(int, int[]1){..}

int firstIndexOf
(int, int[]){.}

v

r—

contains(int[],

boolean

void add(int[],
int; dint) {.}

int, int)

We also need to
adjust the output
array size...

18



Compilation vs. Runtime Errors

nya "o1on?" Naw nIXAY ((AITN) NY7'oNIR NINAY

"Class", class expected

e Eer e tOU 2 Tnnn "y bytecode-7 Im>'onl1 yalpn NXNp

NIRNAIT

J

Class |[MyClass {
void £ () {
int n=10;
=
void g() {
int m = 20;
}
}

Type mismatch: cannot

Syntax error, insert "}" to
complete MethodBody

System.out.println (i) ;

short x = 5; convert from int to short
short v = 10
short z = x * y;
The local variable i may not
have been initialized
int i;

2 nnivp Y9 )1

Yin'y 197 ANTaN ,D'0I9'0 NIN'RN "'aNN
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Compilation vs. Runtime Errors

'9'¥O0 DI7NA NX'AY N'ANY NYT? [N X7 DX AT NIRAY
(n'x7'9nIp) TN NPT
NINNDAIT

int a[] = new int[10];

.. s> a = new int[20];
a[l5] = 10;

String s = null;
System.out.println(s.length())

IwNnNa ™M 17 (exceptions) n'anNn 117 ©wpnn
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Compilation vs. Runtime Errors

PNI'MYL 7Y 210 TIV W' DOXRN
NN NIAZ NIIYV ,NIVINA DN LD =

public class T {
/** calculate x! **/

publi ic int factorial (int x) {
int £ = 0;
or (int 1 = 2; i <= x; i++)

f=f£f * i;
return f£;

}
}




The Debugger

Some programs may compile correctly, yet not
produce the desirable results

These programs are valid and correct Java
programs, yet not the programs we meant to write!

The debugger can be used to follow the program
step by step and may help detecting bugs in an
already compiled program



ebugger — Add Breakpoint

=

public clas=s

= public =tatic void main (String
Svstem. oult.printlnicomputeFi

B
= public static int computeFibElem

if (n == 0 || n == 1)
return 1:

int prew = 1:

int prevFPFrewvw = 1:

int curr:

for (imnt i = 2 » i < n ; i++
curr = nreiss 4+ nrewPres:

Test |

& Toggle Ereakpoink

Disable Breakpoint

(2o ko annokation

Chrl4-1

L=

&dd Baokmark. ..
add Task. ..

v Showe CQuick, Diff

ChrlShift+0

Shiowe Line Mumbers

Falding

Preferences...

sole 23
lllJava\ﬁeElb

Breakpoint Properties. ..

* Right click on the desired line

* “Toggle Breakpoint”



gger — Start Debugging

— Java - Test/src/Test. java - Eclipse
File Edit

Ci~ B &

SOUrce Mawvigate Search Project Run Window  Help

D-Q- EHEG I ®O - P AeELIR i H-F

i ~
[ Package Te Hierarn:hﬂ = B8 |i i| iiii Ii"i ﬁ i
= public class Test {
SSwster =] public =static void main (3tring [] args) i
% Tesk Swstewm. cut.printlncomputeFibElement (711
? E Eﬁsm '
=t B3 (default package)
E“E]Teij&m ! public static int computeFibElement (int n)
- JRE System Library [ir=6] if (n == [l n == 1]
return 1;
int prev = 1:
int prevPrewv = 1;

int curr;

for (int i = 2 ; i < n ; i++) {
CUrr = prewv + prevPrew:
prewvPrew = prew;

breaprIHt PEEY = CUrr;

H

Curr = prewv + prewvPreiw;

return curr:




ger — Debug Perspective

& Java - Test/src/Test.java - Eclipse

File Edit Source Refackor Mawigate Search  Project Run Window  Help

Fir-H S i %-0-Q- BHFG- @S- @ PIAGETRDR  &H-5-w -

B %

-

%
% Package Explor 532 te Hierarchﬂ ln il [ Tectjava X =08
=S public class Test { ~|
EE SSystem L= public static void mwain (3tring [] args) {
EE Test Syatem. out.println(computeFibElement (7))
EI[E sro '
- =2-H (defaulk package) ) o _ )
E'@ Sy public =static int computeFibElement (int n) |
: i e S 4
[ IRE Swskem Library [jref] - 3
= Confirm Perspective Switch
P This kind of launch is configured ko open the Debug perspective when it
\Q suspends,
This Debug perspective is designed ko support application debugging. Ik
incorparates views For displaying the debug stack, wariables and breakpoink —
management.
Do o wank to open this perspective now?
el
[ ]rRemember my decision
—
= . =
[Z P [ = J[ = |PFIeE O
Test [1




& Debug - Test/src/Test.java - Eclipse

File Edit Source Refactor Mavigate Search Project Run ‘Window  Help

M@ %-0-Q- @S- i@ P e

1l =

R R TR

%5 Debug 52 % O mY REREF e

v 9 H

()= Yariables &3

= 5 Test [Java application]
Bé@ Test at localhost: 2457
E[@ Thread [main] {Suspended (breakpoint at line 10 in Test))
Test, computeFibElement(int) line: 10
Test.main(Stringl1) line: 3
.E Ci\Program Filest Javaljredibinijavaw.exe (27/10/200% 12:52:30)

Mame
Son
@ prev

Current state

Yalue

D Testive B

public class Test {
public static woid main

(3tring [] args){
System. out.printlncomputeFibElement (7)) ;

public static int computeFibElement (int n)

if (n==0 || n == 1)
return 1;
int prewv = 1:
T Current location
for (int 1 = 2 ; 1 <« n ; 1i++) {
Curr = prev + prevPrewv:
prevPrev = prew:
pPrewv = Cure;
¥
curr = wnrev + brevPrew:

Back to Java
perspective

ool

El consale i | Tasks]

B X % | GblE[E 28 r8-=0

Test [Java Application] C:\Program Files\Javaljresibintjavaw.exe (27/10/2009 12:52:30)




= Debug - Test/src/Test. java - Eclipse
File Edit

I~ElE i 0-G- BB 4

ﬁFDehug A e [ ]

= [3] Test [Java Application]
E| @ Test at localhost: 2457
=" uiﬁ' Thread [main] {suspended (breakpoint at line
----- = Test,computeFibElementiint} line: 10
‘ “-= Test.mainiString[]) line: 3
------ .ﬁ Z:\Program Files)Javaijredibintjavaw. exe (27710

Source  Refactor  Mawigate Search  Projeck

ger — Debugging

Wwindow  Help

| restiova 13

public class Test
o public static void main [(Stri
System. out.printlncamput

public static int computeFikhE

if [(n == |] nn == 1)
return 1;

int prev = 1:

int prevPrewv = 1:

int curr:

for (int i = 2 ; i < n ;

CUury = nrev 4+ wrevPre

[E=Resume F&
00 suspend
[H) Terminake Chrl+Fz
T Skep Inko FS
ik Shep Ower F&
_IfSkep Return F7
= Run ko Line Chrl+R
T Use Step Filkers Shift+FS
@ run Chr+F11
. Debug F11

Fun Hiskory

Fun As

Run Configurations. .

Debug History

Debug As

Debug Configurations. ..
@ Togagle Breakpoint Ckrl+5hift+B

@ Toggle Line Breakpoink

@ Toggle Method Breakpoint
EE;/ Toggle Wakchpoink

", Skip All Breakpoinks




Using the Debugger: Video
Tutorial

TN NDNYTNAN NN INTY NIAXN XIXNY? 1'7D1N
ANN2 debugger 2 wnnwn?

http://eclipsetutorial.sourceforge.net/debugger.html*

DIYNXIN DIVI0N NYIIXA NINDYT NI9X? ymin

NIN'SN N2'20 7V 2702 0NN NN DA y'om wyen ™
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