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More about Strings : Regular Expressions

More about Strings : Regular Expressions

Examples of Regular Expressions

:

[a

-

zA

-

Z]

c.t

Matches 

‘

c

’

, any single character, then 

‘

t

’

. For 

example: 

“

cat

”

, 

“

cot

”

, 

“

cut

”

, 

“

c$t

”

, 

“

c t

”

.

[

-

+][0

-

9]

Matches any string that starts with either 

‘

-

’

or 

‘

+

’

and

is followed by a single digit.

Example

:

String w = "

it is+1with times+8

-

7okay4?

";

String[ ] c = w.split( "

[

-

+][0

-

9]

" );

it is

with times

okay4?

c
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Creating Arrays

Creating Arrays

An array is a special type of object.

– The notation “[ ]”

– We must invoke “new” to create array

– Number of elements to create.

Example: This declares score to be a 100-element array of int’s.

int[ ] score = new int[100];

int[ ] score;

score = new int[100];

score

Heap

…
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Square Brackets

Square Brackets

Don’t confuse the three uses of square brackets:

–

int[ ] score;

The 

base type

of the array is 

int

.

–

score = new int[100];

–

System.out.println( “Last score: ” + score[99] );
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Example

Example

Example: 

Input a list of 4 doubles and print them in reverse order.

double[ ] value = new double[4];

for ( int i = 0; i < 4; i++ )

value[i] = readDouble( );

for ( int i = 3; i >= 0; i-- )

System.out.println( value[i] );

public static double readDouble( ) {

return Double.parseDouble( 

JOptionPane.showInputDialog( "Next value:" ) );

}
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Heap

Array Length

Array Length

length

: 

float[ ] a = new float[5];

char[ ] b = new char[4];

int x = a.length;

int y = b.length;

a = new float[6];

int z = a.length;

[0]

[1]

[2]

[3]

[4]

[0]

[1]

[2]

[3]

[0]

[1]

[2]

[3]

[4]

[5]

a

b

x

y

5

4

z 6
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Array Length

Array Length

a.length = 40; // Illegal!  Cannot change length

What if I need a bigger array?

What does this do?

Outputs 0? Compiler/run-time error?

float[ ] c;

c = null;

System.out.println( c.length );
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Index Out of Bounds

Index Out of Bounds

Index out of bounds

:.

Example

: 

double[ ] list = new double[10]; // valid indices are [0 … 9]

for ( int i = 0; i <= 10; i++ )

list[i] = 1.0;

Fixed:

double[ ] list = new double[10];

for ( int i = 0; i < 10; i++ )

list[i] = 1.0;

Better array loop:

for ( int i = 0; i < list.length; i++ ) …
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Alternate Declaration Syntax

Alternate Declaration Syntax

Java provides two ways to declare a variable to be an array:

– Java style:

int[ ] grade;

– C and C++ style (old, but Java still allows it):

int grade[ ];

– Java style is preferred 

int[ ] a, b, c;

int a[ ], b, c[ ];
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Array Initializers

Array Initializers

int[ ] cutOffs = { 90, 82, 75, 66 };

This does a number of things:

–

Counts

–

Initializes

–

Returns a reference

to the array (stored in 

cutOffs

).

int[ ] cutOffs = new int[4];

cutOffs[0] = 90;

cutOffs[1] = 82;

cutOffs[2] = 75;

cutOffs[3] = 66;

If not initialized

: 
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Example

Example

public static char letterGrade( int numeric ) {

int[ ] cutOffs = { 90, 82, 75, 66 };

char[ ] letters = { 'A', 'B', 'C', 'D' };

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

if ( numeric >= cutOffs[i] ) {

return letters[i];

}

}

return 'F';

}
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Arrays of Characters and Strings

Arrays of Characters and Strings

String vs. char[ ]

:.

String:

String str = "Hello";

Array of chars:

char[ ] chr = "Hello"; 

char[ ] chr = { 'H', 'e', 'l', 'l', 'o' };

Other differences

:

Operation String char[ ] Result

Get length str.length( ) chr.length 5

Get char str.charAt(4) chr[4] ‘o’

Set char (not possible) chr[0] = ‘J’;

Illegal! Type mismatch

J  e  l  l  o
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Arrays of Characters and Strings

Arrays of Characters and Strings

Converting char[ ] 



String

: 

–

String str3 = new String( chr );

–

char [ ] chr = … blah blah blah …

String str2 = String.valueOf( chr );

–

System.out.println( “chr = ” + String.valueOf( chr ) );

Converting String 



char[ ] 

: 

– toCharArray( ) method:

char[ ] chr3 = str3.toCharArray( );
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Array Arguments

Array Arguments

Array and array elements

:

Passing a Single Element

:.  

Example: Suppose fooBar(z) expects an argument z of type double.

double[ ] a = new double[10];

int i = …

fooBar( a[3]  );

fooBar( a[i] );

Passing an Entire Array

:.

– If the method expects an array of type double, then you can pass it 

an array of doubles of any size.

– Promotion does not apply.
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Array Arguments (Example 1)

Array Arguments (Example 1)

Example

: 

public static void printDoubles( double[ ] v ) {

System.out.println( "Array contents:" );

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

System.out.println( " [" + i + "]=" + v[i] );

}

double[ ] height = { 6.42, 7.10, 4.83 };

double[ ] weight = { 122, 170.5 };

printDoubles( height );

printDoubles( weight );
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Array Arguments (Example 2)

Array Arguments (Example 2)

Example

:

public static void squareValues( double[ ] v ) {

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

v[i] = v[i] * v[i];

}

double[ ] height = { 6.42, 7.10, 4.83 };

squareValues( height );

printDoubles( height );

Pass by Value

:.
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Example

:

public static char[ ] doubleSize( char[ ] b ) {

char[ ] b2 = new char[ 2 * b.length ];

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

b2[i] = b[i];

for ( int i = b.length; i < b2.length; i++ )

b2[i] = ' ';

return b2;

}

Usage:

char[ ] buffer = { 'J', 'a', 'v', 'a' };

char[ ] buffer2 = doubleSize( buffer );

Array Arguments (Example 3)

Array Arguments (Example 3)
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Heap

Trace

: (from main)

char[ ] buffer = { 'J', 'a', 'v', 'a' };

char[ ] buffer2 = doubleSize( buffer );

Array Arguments (Example 3)

Array Arguments (Example 3)

length=8

J  a  v  a

buffer

buffer2

main:

b2

doubleSize:

b

_   _  _  _

length=4

J  a  v  a
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Arrays of Objects

Arrays of Objects

Array of Objects:

String[ ] greatCities = new String[5];

greatCities[2] = new String( "Paris" );

greatCities[0] = "Tokyo";

greatCities[4] = "Beltsville";

greatCities[1] = greatCities[2];

int k = 4;

int x = greatCities[k].length( );

char c = greatCities[2].charAt( 2 );

Tokyo

Paris

Beltsville

[0]

[1]

[2]

[3]

[4]

Heap

greatCities

k

x

c

4

10

r
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Arrays of Objects

Arrays of Objects

Initializers

: 

Example

: Array of 

Strings

String[ ] moreCities = { "New York", "Boston", "Kathmandu" };

Example

: Initializing using a non-constant 

expression

.

String[ ] cityState = { 

moreCities[0] + ", NY",   moreCities[1] + ", MA" };

Example

: Array of 

Dates

(constructor is given month, day, year)

Date[ ] birthDays = { 

new Date( 2, 12, 1809 ), new Date( 2, 11, 1731 ) };

New York

Boston

Kathmandu

New York, NY

Boston, MA

2/12/1809

2/11/1731

moreCities

cityState

birthDays

Heap
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Command

Command

-

-

Line Arguments

Line Arguments

Dissecting main

: 

public static void main( String[ ] args )  …

public: 

static:.

void:.

String[ ] args:?

Command-Line Arguments

:

% emacs fooBar.java 

.


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Slide 21


[image: image21.emf]21

Command

Command

-

-

Line Arguments

Line Arguments

Command-Line Arguments

:.

– run-time options:

– I/O file names: 

– special definitions: 

– Java Command Arguments:

:

javac CommandArgTest.java (compile your program)

java CommandArgTest –f foo –b bar (run it)

Here “–f”, “foo”, “–b”, “bar” are the (4) command-line arguments.
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Command

Command

-

-

Line Arguments: Eclipse

Line Arguments: Eclipse

Java Command Arguments

:

Select the “(x)= Arguments” tab

Enter your command-

line arguments here
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Command

Command

-

-

Line Arguments: Example

Line Arguments: Example

public class CommandArgTest {

public static void main(String[ ] args) {

System.out.println( "Command line arguments:" );

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

System.out.println( "  Argument[" + i + "] = " + args[i] );

}

}

Command line arguments:

Argument[0] = -f

Argument[1] = foo

Argument[2] = -b

Argument[3] = bar
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Arrays as Instance Variables

Arrays as Instance Variables

Example

: 

Email manager

.  Consists of:

– Helper class (EmailMessage) stores:

• Address field

• Message body

– State (private data): 

• Array of email messages

• The number of current messages (nMsgs).

– Behaviors (public methods):

• Constructor

• Add

• Delete

• Clear


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Slide 25


[image: image25.emf]25

EmailMessage

:

private String addr: 

private String body: 

MailManager

: We utilize a 

partially filled array

.

private EmailMessage[ ] msgs: 

private int nMsgs: 

Email Manager: General Structure

Email Manager: General Structure

msgs: 

nMsgs: 2

addr: john@notReal.com

body: Hi Everybody

addr: rose@fantasy.com

body: I submitted the hw

Heap

myMail
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Email Manager: EmailMessage

Email Manager: EmailMessage

EmailMessage

: 

EmailMessage( String a, String b ): Standard constructor

EmailMessage( EmailMessage e): Copy constructor

String toString( ): 

From: <john@notReal.com> Body: [Hi Everybody]


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Slide 27


[image: image27.emf]27

MailManager (Part 1)

MailManager (Part 1)

MailManager

: 

public MailManager( int max )

: 

msgs = new EmailMessage[max];

nMsgs = 0;

public boolean isFull( )

: 

return ( nMsgs >= msgs.length );

public boolean addMsg( EmailMessage m )

: 

if ( isFull( ) ) return false;

msgs[nMsgs++] = new EmailMessage( m );

return true;
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MailManager: Class Definition (Part 1)

MailManager: Class Definition (Part 1)

public class MailManager {

private EmailMessage[ ] msgs; // the messages

private int nMsgs; // current number of messages

public MailManager( int max ) {

msgs = new EmailMessage[max];

nMsgs = 0;

}

public boolean isFull( ) { return ( nMsgs >= msgs.length ); }

public boolean addMsg( EmailMessage m ) {

if ( isFull( ) ) return false;

msgs[nMsgs++] = new EmailMessage( m );

return true;

}

// … more to come …

}
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MailManager (Part 2)

MailManager (Part 2)

MailManager

:

public boolean deleteMsg( int d )

:

for ( int j = d+1; j < nMsgs; j++ )

msgs[j-1] = msgs[j];

nMsgs--;

public void clear( )

: Clears the entire list.

for ( int i = 0; i < nMsgs; i++ )

msgs[i] = null;

nMsgs = 0;

u

w

x

y

u

v

w

x

y

d
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MailManager: Class Definition (Part 2)

MailManager: Class Definition (Part 2)

public class MailManager {

private EmailMessage[ ] msgs; // the messages

private int nMsgs; // current number of messages

// … construct and add omitted …

public boolean deleteMsg( int d ) {

if ( d < 0 || d > msgs.length ) return false;

for ( int j = d+1; j < nMsgs; j++ )

msgs[j-1] = msgs[j];

nMsgs--;

return true;

}

public void clear( ) {

for ( int i = 0; i < nMsgs; i++ )

msgs[i] = null;

nMsgs = 0;

}

// … more to come …

}

File: MailManager.java (Part 2)
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MailManager (Part 3)

MailManager (Part 3)

MailManager

:

public String toString( ) :.

public EmailMessage[ ] getMessages( ) :

EmailMessage[ ] result = new EmailMessage[nMsgs];

for ( int i = 0; i < nMsgs; i++ ) {

result[i] = new EmailMessage( msgs[i] );

}

return result;
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MailManager: Class Definition (Part 3)

MailManager: Class Definition (Part 3)

public class MailManager {

private EmailMessage[ ] msgs; // the messages

private int nMsgs; // current number of messages

// … prior methods omitted …

public String toString( ) {

String result = "Mailbox: ";

if ( nMsgs == 0 ) return result + "empty";

for ( int i = 0; i < nMsgs; i++ )

result = result + "\n " + msgs[i];

return result;

}

public EmailMessage[ ] getMessages( ) {

EmailMessage[ ] result = new EmailMessage[nMsgs];

for ( int i = 0; i < nMsgs; i++ ) {

result[i] = new EmailMessage( msgs[i] );

}

return result;

}

}

File: MailManager.java (Part 3)
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MailManager: Sample Driver

MailManager: Sample Driver

public static void main( String[ ] args ) {

MailManager myMail = new MailManager( 5 );

myMail.addMsg( new EmailMessage( "john@notReal.com", "Hi Everybody" ) );

myMail.addMsg( new EmailMessage( "rose@fantasy.com", "I hate spam" ) );

System.out.println( myMail );

myMail.addMsg( new EmailMessage( "pete@imaginary.com", "Me too" ) );

myMail.deleteMsg( 0 );

System.out.println( myMail );

myMail.clear( );

System.out.println( myMail );

}
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Deep/Shallow Copying and Privacy Leaks

Deep/Shallow Copying and Privacy Leaks

Deep copying

:.

EmailMessage[ ] myMessages = myMail.getMessages( );

EmailMessage[ ] result = new EmailMessage[nMsgs];

for ( int i = 0; i < nMsgs; i++ )

result[i] = new EmailMessage( msgs[i] );

msgs: 

nMsgs: 2

addr: john@notReal.com

body: Hi Everybody

addr: rose@fantasy.com

body: I hate spam

Heap

myMail

myMessages

addr: john@notReal.com

body: Hi Everybody

addr: rose@fantasy.com

body: I hate spam
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Deep/Shallow Copying and Privacy Leaks

Deep/Shallow Copying and Privacy Leaks

Very shallow copy

: 

result = msgs;

return result;

There are two problems with this:

Minor problem

:.

Major problem

:

msgs: 

nMsgs: 2

addr: john@notReal.com

body: Hi Everybody

addr: rose@fantasy.com

body: I detest spam

Heap

myMail

myMessages

getMessages

(modification)
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Deep/Shallow Copying and Privacy Leaks

Deep/Shallow Copying and Privacy Leaks

Half-deep copy

: 

EmailMessage[ ] result = new EmailMessage[nMsgs];

for ( int i = 0; i < nMsgs; i++ ) 

result[i] = msgs[i];  // Shallow: Copies a pointer to msgs[i]

Not always bad

:

msgs: 

nMsgs: 2

addr: john@notReal.com

body: Hi Everybody

addr: rose@fantasy.com

body: Death to spammers

Heap

myMail

myMessages
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Random Number Generation

Random Number Generation

Pseudo-Random Numbers:

Seed Value

: 

Math.random( )

: Returns a pseudo-random 

double

r in the range
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Java

Java

’

’

s Class Random

s Class Random

Package

: 

Constructors

: 

– Random( long seed ): 

– Random( ): 
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Java

Java

’

’

s Class Random

s Class Random

Getting a new Random Value

:

– nextBoolean( ) : 

– nextInt( ) : 

– nextInt( int n ) : 

– nextDouble( ) : 

– Also: nextFloat( ), nextLong( ), setSeed( long seed ).

Why seeds

? To control randomness for 

testing

and 

debugging

.
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Example: Three random sequences

Example: Three random sequences

import java.util.*;

Random g1 = new Random( 1234567 );

System.out.print( " g1:");

for ( int i = 0; i < 10; i++ )

System.out.print( " " + g1.nextInt( 1000 ) );

Random g2 = new Random(  );

System.out.print( "\n g2:");

for ( int i = 0; i < 10; i++ )

System.out.print( " " + g2.nextInt( 1000 ) );

Random g3 = new Random( 1234567 );

System.out.print( "\n g3:");

for ( int i = 0; i < 10; i++ )

System.out.print( " " + g3.nextInt( 1000 ) );

g1: 946 436 151 498 348 644 465 913 103 944

Output:

Use the seed 1234567

Use current time as seed

Use the same seed 1234567

The sequence is

identical to the

one above.

g2: 697 475 636 594 451 979 380 336 810 862

Output:

g3: 946 436 151 498 348 644 465 913 103 944

Output:
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Example: Dealing Cards

Example: Dealing Cards

Problem

: Generate a 

random integer array

, deck[52], containing 

the values 0 through 51, with each value appearing 

exactly once

.

Sample Result

: (suppose the deck size is 20 rather than 52)

Nested loops

– Array element swapping

First attempt

:

12  17  3  8  16  9  7  2  6  10  11  1  5  0  14  15  13  18  19  4

Possible result for 20 cards
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Dealing Cards: First Attempt

Dealing Cards: First Attempt

Pseudo-code first attempt

:

for ( i running from 0 to nCards-1 )

• r = random integer over [0…nCards-1]

• if ( r already appears among deck[0..i-1] ) go back here

• deck[i] = r

Pseudo-code second attempt

:

for ( i running from 0 to nCards-1 )

do {

r = random integer over [0…nCards-1]

foundIt = false

for ( j running from 0 to i-1 )

if ( deck[j] == r ) foundIt = true;

} while ( foundIt is true )

deck[i] = r

Hint

: 
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Dealing Cards: First Attempt

Dealing Cards: First Attempt

/* Returns a random permutation of [0..nCards-1] */

public static int[ ] deal1( int nCards ) {

Random generator = new Random( ); // create random generator

int[ ] deck = new int[nCards]; // create deck array

for ( int i = 0; i < nCards; i++ ) {

boolean foundIt;

int r;

do {

r = generator.nextInt( nCards );

foundIt = false;

for ( int j = 0; j < i; j++ )

if ( deck[j] == r ) foundIt = true;

} while ( foundIt );

deck[i] = r;

}

return deck;

}

12  17  3  8  16  9  7  2  6  10  11  1  5  0  14  15  13  18  19  4

Result of deal1(20):

static method: deal1( )


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Dealing Cards: Second Attempt

Dealing Cards: Second Attempt

What is wrong with the previous algorithm?

As the array becomes full, it becomes 

harder

to find 

unused

random values.  

Imagine filling the 

last entry

of the call 

deal1( 10000 )

.  Since 9,999 entries 

have already been used, you only have a 1/10,000 chance of hitting the only 

unused random number.

Q: 

A: 

[0]:   4

[1]:   2

[3]:   5

[4]:   3

[5]:   0

[6]:   1

0

1

2

3

4

5

Remaining Values

X

X

X

X

X

X


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Dealing Cards: Second Attempt

Dealing Cards: Second Attempt

Array layout

: After the i-th iteration:

– The current random elements are stored in deck[0…i-1].

– The unchosen elements are stored in the back part of the array 

deck[i…nCards-1].

– We generate a random index in [i…nCards-1] and swap this with 

deck[i].  

i-1

not yet chosen random

i nCards-1

0

i-1

not yet chosen random

i nCards-1

0

swap

not yet chosen random

i nCards-1

0


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Dealing Cards: Second Attempt

Dealing Cards: Second Attempt

Algorithm

:

Example

:

i=0 r=6 : 0 1 2 3 4 5 6 7 8 9

i=1 r=5 : 6 1 2 3 4 5 0 7 8 9

i=2 r=3 : 6 5 2 3 4 1 0 7 8 9

i=3 r=6 : 6 5 3 2 4 1 0 7 8 9

i=4 r=8 : 6 5 3 0 4 1 2 7 8 9

i=5 r=6 : 6 5 3 0 8 1 2 7 4 9

i=6 r=7 : 6 5 3 0 8 2 1 7 4 9

i=7 r=8 : 6 5 3 0 8 2 7 1 4 9

i=8 r=8 : 6 5 3 0 8 2 7 4 1 9

i=9 r=9 : 6 5 3 0 8 2 7 4 1 9

Final : 6 5 3 0 8 2 7 4 1 9

swap deck[0]=0 with deck[6]=6

swap deck[1]=1 with deck[5]=5

swap deck[2]=2 with deck[3]=3

swap deck[3]=2 with deck[6]=0

etc…


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Dealing Cards: Second Attempt

Dealing Cards: Second Attempt

How do we 

swap

the values of two variables x and y?

First try

:

Correct Swap

:

x = y; temp = x;

y = x; x = y;

y = temp;

Pseudo-code for Card Dealing

:

for ( i running from 0 to nCards-1 ) 

deck[i] = i

for ( i running from 0 to nCards-1 )

r = random integer over [i..nCards-1]

swap deck[i] with deck[r]


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Dealing Cards: Second Attempt

Dealing Cards: Second Attempt

/* Returns a random permutation of [0..nCards-1] */

public static int[ ] deal2( int nCards ) {

int[ ] deck = new int[nCards];

for ( int i = 0; i < nCards; i++ ) deck[i] = i;

Random generator = new Random( );

for ( int i = 0; i < nCards; i++ ) {

int r = generator.nextInt( nCards - i ) + i; 

int temp = deck[i];

deck[i] = deck[r];

deck[r] = temp;

}

return deck;

}

6 5 3 0 8 2 7 4 1 9

Result of deal2(10):

static method: deal2( )


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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More Efficient?

More Efficient?

To see which method was more efficient, let’s run the program for 

nCards = 100, 200, …, 1,000 and count the number of calls to the 

random number generator for each method.

nCards deal1 deal2

100  514  100

200  941  200

300  2296  300

400  2194  400

500  3629  500

600  4431  600

700  6031  700

800  5432  800

900  5562  900

1000  8125  1000
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More about Strings: valueOf

More about Strings: valueOf

Converting things into Strings

: The static method 

valueOf( )

can 

be used to convert both primitive types and objects into 

Strings.

Examples

:

String.valueOf( boolean x )

String.valueOf( char x )

String.valueOf( char[ ] x )

String.valueOf( char[ ] x, int start, int count )

String.valueOf( double x )

String.valueOf( float x )

String.valueOf( int x )

String.valueOf( long x )

String.valueOf( Object x )


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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More about Strings: Text Matching

More about Strings: Text Matching

Text Matching

: 

Returns the 

index of the first occurrence

of the specified 

substring.

int indexOf( String str );

Example:

String s = "von Weinerschnitzel";

int x = s.indexOf( "Weiner" );

This returns the index of the first occurrence.  Other variants:

int indexOf( String str, int from )

int lastIndexOf( String str )

Examples:

String t = "yabadabadoo";

int y = t.lastIndexOf( "bad" );

int z = t.indexOf( "ab", 2 );


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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More about Strings: Splitting

More about Strings: Splitting

Splitting

: 

String[ ] split( String pattern );

Example:

String u = "Dude, where's my car?";

String[ ] a = u.split( " " );

Example: Can split around any character.

String v = "apples,peaches,,pears,plums";

String[ ] d = t.split( "," );

Example: Can split around any substring.

String t = "yabadabadoo";

String[ ] b = t.split( "ba" );

ya

da

doo

b

apples

peaches

pears

plums

d

Dude,

where's

my

car?

a
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More about Strings: Regular Expressions

More about Strings: Regular Expressions

Regular Expressions

:

Some regular expression elements

:

x

A single character matches 

itself

(the character ‘x’)

.

A period matches 

any character

[abc]

Matches any of the characters in the 

square brackets

(‘a’ or ‘b’ or ‘c’)

[a-z]

Matches any of the characters in the 

range

(‘a’ - ‘z’)

…

There are 

many more

. (See the Java API documentation)


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Arrays

Arrays

Array:

Example

: Store a list of 100 integer scores.

– How to store them?

– Array: 

– Array indices: 

– Array elements:  E.g.

score[1] = ( score[99] + score[2] ) / 2;

23

45

80

90

71

score[0]

score[1]

score[2]

score[98]

score[99]

… …

score

80 90

85
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More about Strings : Regular Expressions

More about Strings : Regular Expressions

Examples of Regular Expressions

:

[a

-

zA

-

Z]

c.t

Matches 

‘

c

’

, any single character, then 

‘

t

’

. For 

example: 

“

cat

”

, 

“

cot

”

, 

“

cut

”

, 

“

c$t

”

, 

“

c t

”

.

[

-

+][0

-

9]

Matches any string that starts with either 

‘

-

’

or 

‘

+

’

and

is followed by a single digit.

Example

:

String w = "

it is+1with times+8

-

7okay4?

";

String[ ] c = w.split( "

[

-

+][0

-

9]

" );

it is

with times

okay4?

c
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Array Arguments (Example 3)

Trace: (from main)

char[ ] buffer = { 'J', 'a', 'v', 'a' };

char[ ] buffer2 = doubleSize( buffer );

J  a  v  a

buffer

buffer2

b2

_   _  _  _



Heap

















length=8

main:











doubleSize:











b











length=4

J  a  v  a
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Deep/Shallow Copying and Privacy Leaks

Deep copying:.

EmailMessage[ ] myMessages = myMail.getMessages( );



EmailMessage[ ] result = new EmailMessage[nMsgs];

for ( int i = 0; i < nMsgs; i++ )

    result[i] = new EmailMessage( msgs[i] );

addr: john@notReal.com

body: Hi Everybody

addr: rose@fantasy.com

body: I hate spam

Heap

msgs: 

nMsgs: 2  















myMail

myMessages









addr: john@notReal.com

body: Hi Everybody



addr: rose@fantasy.com

body: I hate spam
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Example: Three random sequences

	import java.util.*;



	Random g1 = new Random( 1234567 );

	System.out.print( " g1:");

	for ( int i = 0; i < 10; i++ )

	    System.out.print( " " + g1.nextInt( 1000 ) );

		

	Random g2 = new Random(  );

	System.out.print( "\n g2:");

	for ( int i = 0; i < 10; i++ )

	    System.out.print( " " + g2.nextInt( 1000 ) );

		

	Random g3 = new Random( 1234567 );

	System.out.print( "\n g3:");

	for ( int i = 0; i < 10; i++ )

	    System.out.print( " " + g3.nextInt( 1000 ) );

g1: 946 436 151 498 348 644 465 913 103 944

Output:

Use the seed 1234567



Use current time as seed



Use the same seed 1234567



The sequence is

identical to the

one above.



 g2: 697 475 636 594 451 979 380 336 810 862

Output:

g3: 946 436 151 498 348 644 465 913 103 944

Output:
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Dealing Cards: Second Attempt

Array layout: After the i-th iteration:

		The current random elements are stored in deck[0…i-1].

		The unchosen elements are stored in the back part of the array deck[i…nCards-1].







		We generate a random index in [i…nCards-1] and swap this with deck[i].  





not yet chosen



random

i-1

i

nCards-1



























0

i-1



not yet chosen



random

i

nCards-1



























0







swap



not yet chosen



random

i

nCards-1



























0
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Dealing Cards: Second Attempt



    /* Returns a random permutation of [0..nCards-1] */

	public static int[ ] deal2( int nCards ) {

	    int[ ] deck = new int[nCards];

	    for ( int i = 0; i < nCards; i++ ) deck[i] = i;



	    Random generator = new Random( );

	    for ( int i = 0; i < nCards; i++ ) {

	        int r = generator.nextInt( nCards - i ) + i; 

	        int temp = deck[i];

	        deck[i] = deck[r];

	        deck[r] = temp;

	    }

	    return deck;

	}

static method: deal2( )

6 5 3 0 8 2 7 4 1 9

Result of deal2(10):
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More about Strings: Text Matching

Text Matching: 

	Returns the index of the first occurrence of the specified substring.

int indexOf( String str );

Example:

String s = "von Weinerschnitzel";

int x = s.indexOf( "Weiner" );	

This returns the index of the first occurrence.  Other variants:

int indexOf( String str, int from )	

int lastIndexOf( String str )	

Examples:

String t = "yabadabadoo";

int y = t.lastIndexOf( "bad" );	

int z = t.indexOf( "ab", 2 );	
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More about Strings: Splitting

Splitting: 

String[ ] split( String pattern );

Example:

String u = "Dude, where's my car?";

String[ ] a = u.split( " " );

Example: Can split around any character.

String v = "apples,peaches,,pears,plums";

String[ ] d = t.split( "," );

Example: Can split around any substring.

String t = "yabadabadoo";

String[ ] b = t.split( "ba" );

ya

da

doo







b



apples

peaches



pears

plums









d























Dude,

where's

my

car?









a
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More about Strings : Regular Expressions

Examples of Regular Expressions:

[a-zA-Z]	

c.t		Matches ‘c’, any single character, then ‘t’. For 

		example: “cat”, “cot”, “cut”, “c$t”, “c t”.

[-+][0-9]	Matches any string that starts with either ‘-’ or ‘+’ and

		is followed by a single digit.

Example:

String w = "it is+1with times+8-7okay4?";

String[ ] c = w.split( "[-+][0-9]" );







it is

with times



okay4?









c
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More about Strings: Regular Expressions

Regular Expressions:

Some regular expression elements:

x			A single character matches itself (the character ‘x’)

.			A period matches any character

[abc]	Matches any of the characters in the square brackets 

		(‘a’ or ‘b’ or ‘c’)

[a-z]	Matches any of the characters in the range (‘a’ - ‘z’)

…			There are many more. (See the Java API documentation)
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More about Strings: valueOf



Converting things into Strings: The static method valueOf( ) can be used to convert both primitive types and objects into Strings.

Examples:

String.valueOf( boolean x )

String.valueOf( char x )

String.valueOf( char[ ] x )

String.valueOf( char[ ] x, int start, int count )

String.valueOf( double x )

String.valueOf( float x )

String.valueOf( int x )

String.valueOf( long x )

String.valueOf( Object x )








_1166450107.ppt


Dealing Cards: Second Attempt

How do we swap the values of two variables x and y?

First try:				Correct Swap:

x = y;				temp = x;

y = x;				x = y;

					y = temp;



Pseudo-code for Card Dealing:

for ( i running from 0 to nCards-1 ) 

deck[i] = i

for ( i running from 0 to nCards-1 )

 r = random integer over [i..nCards-1]

 swap deck[i] with deck[r]
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More Efficient?

To see which method was more efficient, let’s run the program for nCards = 100, 200, …, 1,000 and count the number of calls to the random number generator for each method.



nCards	deal1		deal2

 100 	 514 		 100

 200 	 941 		 200

 300 	2296 		 300

 400 	2194 		 400

 500 	3629 		 500

 600 	4431 		 600

 700 	6031 		 700

 800 	5432 		 800

 900 	5562 		 900

1000 	8125 		1000
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Dealing Cards: Second Attempt

Algorithm:



Example:

i=0 r=6 : 0 1 2 3 4 5 6 7 8 9

i=1 r=5 : 6 1 2 3 4 5 0 7 8 9

i=2 r=3 : 6 5 2 3 4 1 0 7 8 9

i=3 r=6 : 6 5 3 2 4 1 0 7 8 9

i=4 r=8 : 6 5 3 0 4 1 2 7 8 9

i=5 r=6 : 6 5 3 0 8 1 2 7 4 9

i=6 r=7 : 6 5 3 0 8 2 1 7 4 9

i=7 r=8 : 6 5 3 0 8 2 7 1 4 9

i=8 r=8 : 6 5 3 0 8 2 7 4 1 9

i=9 r=9 : 6 5 3 0 8 2 7 4 1 9

  Final : 6 5 3 0 8 2 7 4 1 9 

etc…





swap deck[0]=0 with deck[6]=6





swap deck[1]=1 with deck[5]=5





swap deck[2]=2 with deck[3]=3





swap deck[3]=2 with deck[6]=0
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Dealing Cards: First Attempt



	/* Returns a random permutation of [0..nCards-1] */

	public static int[ ] deal1( int nCards ) {

	    Random generator = new Random( );	// create random generator

	    int[ ] deck = new int[nCards];		// create deck array

	    for ( int i = 0; i < nCards; i++ ) {

	        boolean foundIt;

	        int r;

	        do {

	            r = generator.nextInt( nCards );

	            foundIt = false;

	            for ( int j = 0; j < i; j++ )

	                if ( deck[j] == r ) foundIt = true;

	        } while ( foundIt );

	        deck[i] = r;

	    }

	    return deck;

	}



static method: deal1( )

12  17  3  8  16  9  7  2  6  10  11  1  5  0  14  15  13  18  19  4

Result of deal1(20):
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Dealing Cards: Second Attempt

What is wrong with the previous algorithm?

As the array becomes full, it becomes harder to find unused random values.  

Imagine filling the last entry of the call deal1( 10000 ).  Since 9,999 entries have already been used, you only have a 1/10,000 chance of hitting the only unused random number.

Q: 



A: 









		[0]:   4

		[1]:   2

		[3]:   5

		[4]:   3

		[5]:   0

		[6]:   1

X

X

X

X

X

X















0

1

2

3

4

5

Remaining Values








_1166449804.ppt


Dealing Cards: First Attempt

Pseudo-code first attempt:

for ( i running from 0 to nCards-1 )

		 r = random integer over [0…nCards-1]

		 if ( r already appears among deck[0..i-1] ) go back here

		deck[i] = r



Pseudo-code second attempt:

for ( i running from 0 to nCards-1 )

do {

r = random integer over [0…nCards-1]

foundIt = false

for ( j running from 0 to i-1 )

if ( deck[j] == r ) foundIt = true;

} while ( foundIt is true )

deck[i] = r



Hint: 
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Random Number Generation

Pseudo-Random Numbers: 

Seed Value: 

Math.random( ): Returns a pseudo-random double r in the range
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Java’s Class Random

Getting a new Random Value:

		nextBoolean( ) : 

		nextInt( ) : 

		nextInt( int n ) : 

		nextDouble( ) : 

		Also: nextFloat( ), nextLong( ), setSeed( long seed ).



Why seeds? To control randomness for testing and debugging.
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Example: Dealing Cards

Problem: Generate a random integer array, deck[52], containing the values 0 through 51, with each value appearing exactly once.

Sample Result: (suppose the deck size is 20 rather than 52)



	

	Nested loops

		Array element swapping



First attempt:

12  17  3  8  16  9  7  2  6  10  11  1  5  0  14  15  13  18  19  4

Possible result for 20 cards
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Java’s Class Random

Package: 

Constructors: 

		Random( long seed ): 

		Random( ): 
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Deep/Shallow Copying and Privacy Leaks

Half-deep copy: 

		EmailMessage[ ] result = new EmailMessage[nMsgs];

for ( int i = 0; i < nMsgs; i++ ) 

    result[i] = msgs[i]; 	// Shallow: Copies a pointer to msgs[i]

Not always bad:

addr: john@notReal.com

body: Hi Everybody

addr: rose@fantasy.com

body: Death to spammers

Heap







msgs: 

nMsgs: 2  













myMail

myMessages
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Deep/Shallow Copying and Privacy Leaks

Very shallow copy: 

		result = msgs;	

	     return result;

There are two problems with this:

Minor problem:.

Major problem:

addr: john@notReal.com

body: Hi Everybody

addr: rose@fantasy.com

body: I detest spam

Heap







msgs: 

nMsgs: 2  









myMail

myMessages







getMessages 

(modification)
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MailManager: Sample Driver



public static void main( String[ ] args ) {



    MailManager myMail = new MailManager( 5 );



    myMail.addMsg( new EmailMessage( "john@notReal.com", "Hi Everybody" ) );

    myMail.addMsg( new EmailMessage( "rose@fantasy.com", "I hate spam" ) );

		

    System.out.println( myMail );







    myMail.addMsg( new EmailMessage( "pete@imaginary.com", "Me too" ) );

    myMail.deleteMsg( 0 );



    System.out.println( myMail );





    myMail.clear( );



    System.out.println( myMail );

}
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Arrays as Instance Variables



Example: Email manager.  Consists of:

		Helper class (EmailMessage) stores:

		Address field 

		Message body 

		State (private data): 

		Array of email messages 

		The number of current messages (nMsgs).

		Behaviors (public methods):

		Constructor 

		Add 

		Delete

		Clear  
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MailManager (Part 1)

MailManager: 

public MailManager( int max ) : 

	          msgs = new EmailMessage[max];

	nMsgs = 0;

public boolean isFull( ) : 

	return ( nMsgs >= msgs.length );

public boolean addMsg( EmailMessage m ) : 

	if ( isFull( ) ) return false;

	msgs[nMsgs++] = new EmailMessage( m );

	return true;
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MailManager (Part 3)

MailManager:



public String toString( ) :.



public EmailMessage[ ] getMessages( ) :

EmailMessage[ ] result = new EmailMessage[nMsgs];

for ( int i = 0; i < nMsgs; i++ ) {

    result[i] = new EmailMessage( msgs[i] );

}

return result;
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MailManager: Class Definition (Part 2)

public class MailManager {

	private EmailMessage[ ] msgs;		// the messages

	private int nMsgs;			// current number of messages

	

	// … construct and add omitted …



	public boolean deleteMsg( int d ) {

	    if ( d < 0 || d > msgs.length ) return false;

	    for ( int j = d+1; j < nMsgs; j++ )

	        msgs[j-1] = msgs[j];

	    nMsgs--;

	    return true;

	}

	

	public void clear( ) {

	    for ( int i = 0; i < nMsgs; i++ )

	        msgs[i] = null;

	    nMsgs = 0;

	}

    // … more to come …

}

File: MailManager.java (Part 2)
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MailManager (Part 2)

MailManager:

public boolean deleteMsg( int d ) :



	    for ( int j = d+1; j < nMsgs; j++ )

	        msgs[j-1] = msgs[j];

	    nMsgs--;

public void clear( ) : Clears the entire list.

	    for ( int i = 0; i < nMsgs; i++ )

	        msgs[i] = null;

	    nMsgs = 0;

















u

w

x

y











u

v

w

x

y

d
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MailManager: Class Definition (Part 3)

public class MailManager {

	private EmailMessage[ ] msgs;		// the messages

	private int nMsgs;			// current number of messages

	

	// … prior methods omitted …



	public String toString( ) {

	    String result = "Mailbox: ";

	    if ( nMsgs == 0 ) return result + "empty";

	    for ( int i = 0; i < nMsgs; i++ )

	        result = result + "\n  " + msgs[i];

	    return result;

	}

	

	public EmailMessage[ ] getMessages( ) {

	    EmailMessage[ ] result = new EmailMessage[nMsgs];

	    for ( int i = 0; i < nMsgs; i++ ) {

	        result[i] = new EmailMessage( msgs[i] );

	    }

	    return result;

	}

}

File: MailManager.java (Part 3)
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Email Manager: General Structure

EmailMessage:

private String addr: 

private String body: 

MailManager: We utilize a partially filled array.

private EmailMessage[ ] msgs: 

private int nMsgs: 



msgs: 

nMsgs: 2  





addr: john@notReal.com

body: Hi Everybody

addr: rose@fantasy.com

body: I submitted the hw





















Heap







myMail
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MailManager: Class Definition (Part 1)

public class MailManager {

	private EmailMessage[ ] msgs;		// the messages

	private int nMsgs;			// current number of messages

	

	public MailManager( int max ) {

	    msgs = new EmailMessage[max];

	    nMsgs = 0;

	}

	

	public boolean isFull( ) { return ( nMsgs >= msgs.length ); }



	public boolean addMsg( EmailMessage m ) {

	    if ( isFull( ) ) return false;

	    msgs[nMsgs++] = new EmailMessage( m );

	    return true;

	}

	// … more to come …

}
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Email Manager: EmailMessage

EmailMessage: 

EmailMessage( String a, String b ): Standard constructor

EmailMessage( EmailMessage e): Copy constructor

String toString( ): 

From: <john@notReal.com> Body: [Hi Everybody]
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Command-Line Arguments

Dissecting main: 

	public static void main( String[ ] args )  …

public: 

static:.

void:.

String[ ] args:?

Command-Line Arguments:

% emacs fooBar.java 

	.
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Command-Line Arguments

Command-Line Arguments:.

		run-time options:

		I/O file names: 

		special definitions: 

		Java Command Arguments:



:

javac CommandArgTest.java		(compile your program)

java CommandArgTest –f foo –b bar		(run it)

	Here “–f”, “foo”, “–b”, “bar” are the (4) command-line arguments.
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Command-Line Arguments: Example



public class CommandArgTest {



	public static void main(String[ ] args) {

	    System.out.println( "Command line arguments:" );

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

	        System.out.println( "  Argument[" + i + "] = " + args[i] );

	}

}



	Command line arguments:

	  Argument[0] = -f

	  Argument[1] = foo

	  Argument[2] = -b

	  Argument[3] = bar
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Command-Line Arguments: Eclipse

Java Command Arguments:

Select the “(x)= Arguments” tab



Enter your command-

line arguments here







Create, manage, and run configurations

Creste a configuration that willlaunch  Java vitua machine. @

Contgatos: Nome: [ Commandivgrest

S @y O Araments | mh e | % Claoth | 5 s | 4L

Credica Program argumerts:

DetezDe| Ffon b bar
Dateade

DateDer
DateDer

Driver Warking drectory:

orver 1 rtapace Joc ChantTS Commanies)
ey [Fwerkepace JociChaptTs-Conmandarast

Driver (3 ¥ Use default working dire <o | Flesuten | v

51 Fractiont ¥

e

[Ivm arquments:
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Arrays of Objects

Array of Objects: 

		String[ ] greatCities = new String[5];

greatCities[2] = new String( "Paris" );

greatCities[0] = "Tokyo";

greatCities[4] = "Beltsville";

greatCities[1] = greatCities[2];

int k = 4;

int x = greatCities[k].length( );

char c = greatCities[2].charAt( 2 );

















Tokyo

Paris

Beltsville







[0]

[1]

[2]

[3]

[4]

Heap









greatCities

k

x

c







4

10

r
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Arrays of Objects

Initializers: 

	  Example: Array of Strings

String[ ] moreCities = { "New York", "Boston", "Kathmandu" };

Example: Initializing using a non-constant expression.

String[ ] cityState = { 

		moreCities[0] + ", NY",   moreCities[1] + ", MA" };

Example: Array of Dates (constructor is given month, day, year)

Date[ ] birthDays = { 

		new Date( 2, 12, 1809 ), new Date( 2, 11, 1731 ) };

Heap







New York

Boston

Kathmandu











New York, NY

Boston, MA









2/12/1809

2/11/1731











moreCities

cityState

birthDays
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Array Arguments (Example 3)

Example:

	

	public static char[ ] doubleSize( char[ ] b ) {

	    char[ ] b2 = new char[ 2 * b.length ];

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

	        b2[i] = b[i];

	    for ( int i = b.length; i < b2.length; i++ )

	        b2[i] = ' ';

	    return b2;

	}

Usage:

char[ ] buffer = { 'J', 'a', 'v', 'a' };

char[ ] buffer2 = doubleSize( buffer );
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Array Initializers

int[ ] cutOffs = { 90, 82, 75, 66 };

This does a number of things:

		Counts

		Initializes

		Returns a reference to the array (stored in cutOffs).



int[ ] cutOffs = new int[4];

cutOffs[0] = 90;

cutOffs[1] = 82;

cutOffs[2] = 75;

cutOffs[3] = 66;

If not initialized: 
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Arrays of Characters and Strings

Converting char[ ]  String: 

		 



String str3 = new String( chr );

		 



char [ ] chr = … blah blah blah …

String str2 = String.valueOf( chr );

			 



System.out.println( “chr = ” + String.valueOf( chr ) );

Converting String  char[ ] : 

		 toCharArray( ) method:



char[ ] chr3 = str3.toCharArray( );	
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Array Arguments (Example 2)

Example:

	

	public static void squareValues( double[ ] v ) {

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

	        v[i] = v[i] * v[i];

	}

	

	double[ ] height = { 6.42, 7.10, 4.83 };



	squareValues( height );

	printDoubles( height );



Pass by Value:.
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Array Arguments (Example 1)

Example: 	

	public static void printDoubles( double[ ] v ) {

	    System.out.println( "Array contents:" );

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

	        System.out.println( "  [" + i + "]=" + v[i] );

	}

	

	double[ ] height = { 6.42, 7.10, 4.83 };

	double[ ] weight = { 122, 170.5 };

	printDoubles( height );

	printDoubles( weight );
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Array Arguments

Array and array elements:

Passing a Single Element:.  

Example: Suppose fooBar(z) expects an argument z of type double.

double[ ] a = new double[10];

int i = …



fooBar( a[3]  );	

fooBar( a[i] );	

Passing an Entire Array:.

		If the method expects an array of type double, then you can pass it an array of doubles of any size.

		Promotion does not apply.
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Example

public static char letterGrade( int numeric ) {

    int[ ] cutOffs = { 90, 82, 75, 66 };

    char[ ] letters = { 'A', 'B', 'C', 'D' };

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

        if ( numeric >= cutOffs[i] ) {

            return letters[i];

        }

    }

    return 'F';

}
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Arrays of Characters and Strings

String vs. char[ ]:.

String:		String str = "Hello";

Array of chars:	char[ ] chr = "Hello"; 

				char[ ] chr = { 'H', 'e', 'l', 'l', 'o' };

Other differences:

		Operation	String		char[ ]		Result

		Get length	str.length( )	chr.length	5

		Get char	str.charAt(4)	chr[4]		‘o’

		Set char	(not possible)	chr[0] = ‘J’;	

	

Illegal! Type mismatch



J  e  l  l  o
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Alternate Declaration Syntax

Java provides two ways to declare a variable to be an array:

		Java style:



int[ ] grade;

		C and C++ style (old, but Java still allows it):



int grade[ ];

		Java style is preferred 



int[ ] a, b, c;	    

int a[ ], b, c[ ];	    
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Example

Example: Input a list of 4 doubles and print them in reverse order.



double[ ] value = new double[4];



for ( int i = 0; i < 4; i++ )

    value[i] = readDouble( );



for ( int i = 3; i >= 0; i-- )

    System.out.println( value[i] );



public static double readDouble( ) {

    return Double.parseDouble( 

			JOptionPane.showInputDialog( "Next value:" ) );

}
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Array Length



a.length = 40;	// Illegal!  Cannot change length

What if I need a bigger array?



What does this do?  Outputs 0? Compiler/run-time error?

float[ ] c;

c = null;

System.out.println( c.length );
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Index Out of Bounds

Index out of bounds:.

Example: 



double[ ] list = new double[10];	// valid indices are [0 … 9]

for ( int i = 0; i <= 10; i++ )

    list[i] = 1.0;



Fixed:

double[ ] list = new double[10];

for ( int i = 0; i < 10; i++ )

    list[i] = 1.0;



Better array loop:

for ( int i = 0; i < list.length; i++ ) …
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Array Length

length: 

float[ ] a = new float[5];		

char[ ] b = new char[4];		

int x = a.length;			

int y = b.length;			



a = new float[6];			

int z = a.length;			

5

4



















Heap









[0]

[1]

[2]

[3]



[4]









[0]

[1]

[2]

[3]









[0]

[1]

[2]

[3]



[4]



[5]

a

b

x

y

z

6
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Creating Arrays

An array is a special type of object.

		The notation “[ ]” 

		We must invoke “new” to create array

		Number of elements to create.



Example: This declares score to be a 100-element array of int’s.



int[ ] score = new int[100];







int[ ] score;

score = new int[100];









score



Heap













…








_1166448027.ppt


Square Brackets

Don’t confuse the three uses of square brackets:

		 



int[ ] score;

	The base type of the array is int.

		 



score = new int[100];

		 



System.out.println( “Last score: ” + score[99] );
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Command-Line Arguments: Example



public class CommandArgTest {



	public static void main(String[ ] args) {

	    System.out.println( "Command line arguments:" );

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

	        System.out.println( "  Argument[" + i + "] = " + args[i] );

	}

}



	Command line arguments:

	  Argument[0] = -f

	  Argument[1] = foo

	  Argument[2] = -b

	  Argument[3] = bar

File: CommandArgTest.java

Output of:

java  CommandArgTest  –f  foo  –b  bar








