Chapter 16 — Strings, Chars and Reg Expressions
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String  Indexer, Length Property and CopyTo Metagydwithout an
Comparing String s explicit message).

String Method GetHashCode
Locating Characters and Substrings in String s

EXtraCting SUbStringS from Strlng S Slidesadded by L.Lilien are © 2006

Concatenating String s Leszek T. Lilien. |
. . Permision to use for non-commercial
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16.16.2 Validating User Input with Regular Expressions
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16.1 Introduction

e String and character processapabilities — useful in:
— Text editors
— Word processors

e Simple string uses shown in previous chay

 Now: expanding on string and character processing
capabilities of Framework Class Library

— Class String and type char
— Class StringBuilder
— Classes Regex and Match
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16.2 Fundamentals of Characters and Strings

e Importance of characters:

— Are fundamental building blocks of C# source code
o Characters —represented as:

1) Normal charactefabc...0123...1@ #...)

2) Character constantscharacter represented tlyaracter code
» Character code is an integer ve
 E.g., (in ASCII):

character constant’ represented bgharacter code 114
character constaniR’ represented bgharacter code 82
character constah$' represented bgharacter code 36

[1 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien



16.2 Fundamentals of Characters and Strings

o Character sets
— ASCII character set
* Represents English characters on many computers
 See Appendix F

— Unicode character set
 International character :
— Includes ASCII character set
o See Appendix G (on textbook book CD-ROM only)

[1 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien



16.2 Fundamentals of Characters and Strings

e String
— Object of class String in System namespace
— A series of characters treated as a single unit
e E.g. ‘this is a strin§
e String constants string literals= literal strings
* E.g., ‘this is a string constdhis a literal string

— Assigning string literal tetring reference
e E.g., string color ="*blue”;

[1 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien



16.2 Fundamentals of Characters and Strings

« Escape seguencaRdverbatim string syntax

— Equivalent expressions:
string file = “C.: \\ MyFolder \\ MySubolder \\ MyFile.txt”

- USEeS escape sequences

string file = C“C: \ MyFolder \ MySubolder \ MyFile.txt”

- uses verbatim string syntax

- Also allows strings to span multiple lines
(preserves newlines, spaces, tabs)

[1 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien



16.3 String Constructors

e ClassString

— Provideseight constructors
 For initialing strings in various ways
— 3 constructors shown in the next slide

[1 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien
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/I Fig. 15.1: StringConstructor.cs
/ Demonstrating String class constructors.

using  System;
using  System.Windows.Forms;

/I test several String class constructors

class  StringConstructor

{
/I The main entry point for the application.
[STAThread]
static void Main( string [] args)

{

A
\%

String
r.cs

string  output; <
string originalString, stringl, string2,
string3, string4;
/I char array — stores a string

String declarationg

Qutline

Constructo

char [] characterArray = P

{ : , :

String2 assig
/[ string initialization .
originalString =

Allocate char arraycharacterArray

Assian literalstrina to strina ~ thgracters

String constructor takes
character array as argument

stringl = originalString; '
string2 = new string( characterArray’)
/I char array as argument; new string contains array copy

/

Setstnngl to reference

_~| Starting index and cour

t

string3 = new string( characterArray, 6, 3)
/I 6-starting position from which to copy; 3-how many chars
string4 = new string('C', 5) ;
/[ *C’ char to copy; 5 — how many times to copy it inteerew-4

Usingstring constructed with a character
and annt specifying number of times to

repeat character in thsring

output = +

ArgumentO

+ +
P

thrown if eIement odtsideti Output the strings

UTRallCSEACCLUN [

+ ouiryg= -

[1 2002 Prentice Hall.
All rights reserved.
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MessageBox.Show( output,

MessageBoxButtons. Ol MessageBoxIcon.

} // end method Main

} // end class StringConstructor

5tring Class Constructors 5[

3

stringl = "Welcome ko C# programming!”
string2 = "birth day"

string3 = "day"

stringd = "COCCC"

"String Class Constructors”

Information );

A Qutline

\%

Shows the output

StringConstructo
r.cs

Program Output

[] 2002 Prentice Hall.

All rights reserved.
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16.4 String Indexer, Length Property and
CopyTo Method

e String indexer
— Facilitates retrieval of any character in the string
e Length— a string property
— Returns the length of the string
e CopyTo- a string method
— Copies specified number of characters into a char array

(] 2002 Prentice Hall. All rights reserved. - -



OO ~NOoO Ok, WDN P

WWWWWWNDNDNNNNNNMNNNREPRPRPEPRPEPRPERPERPERPREPR
O PR WNPODOO~NOOPR,WNPOOONOUIAWNEO

/Il Fig. 15.2: StringMethods.cs

// ' Using the indexer, property Length and method CopyTo

/Il of class String.

using  System;
using  System.Windows.Forms;

/Il creates string objects and displays results of using
/l indexer and methods Length and CopyTo

A
\%

StringMethods.cs

Qutline

Strina declarations

class  StringMethods
{
/l The main entry point for the application.
[STAThread]
static void Main( string [] args)
{
string  stringl, output; —

char [] characterArray;

—

Stringl to storestring
literal “hello there

stringl = ;
characterArray = new char [ I;
/[ output string
output =
\" " +stringl + \"

I test Length property
output +=

/l'loop through character in stringl and display
Il reversed
output +=

for ( int i=stringl.
output += string1[ i ];

Length -

+ string1.

Length ;

Append to output of
stringl in reverse order

[1 2002 Prentice Hall.
All rights reserved.
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A 12

stringl into characterArray Out| | ne

\%

/I copy characters from pos. 0 of

stringl. CopyTo( 0, characterArray, , );
output += T T
fg

MethodCopyto called bystringl

ber of character:

T

Append thechar array
contents testring output

Intd to copy fromstring

StringMethods.cs

VJ

} // end method Main

} // end class StringMethods

Demonstrating the string Indexer, Length Properk

stringl: "hello there"

Length af stringl: 11

The string reversed is: ereht alleh
The character array is: hello

, MessageBoxIcon.

X Program Output

[1 2002 Prentice Hall.
All rights reserved.



16.5 Comparing Strings

e String comparisons

— Based on char representation by char cddeisode in C#)
— Greater than

 E.g., Barb > Alice
— Less than

(] 2002 Prentice Hall. All rights reserved. - -
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16.5 Comparing Strings

« Class String provides several ways to compare strings

— MethodEqualsand equality operater=
» Test objects for equality
— Use lexicographical comparison (Unicode valuespamed)
* Return a Boolean
— E.qg., if string = “HELLO":

string. Equals (“hello”); returnsfalse
string == "HELLO”; returns true
— MethodCompareT

» Test objects for equalitgnd inequality (tells if < or >)
— Use lexicographical comparison (Unicode valuespamed)

e Returns:
— -1 if invoking string < argument
— O if equal
— -1 invoking string > argument
* E.g., if string = “hello”:
string. CompareTo (“jello”); returns -1 (bec. “hello” is < “jello”)

(] 2002 Prentice Hall. All rights reserved. - -
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/Il Fig. 15.3: StringCompare.cs
/[ Comparing strings.

using  System;

using  System.Windows.Forms;

/[ compare a number of strings
class  StringCompare

{

/l The main entry point for the application.

[STAThread]
static void

{

Main( string [] args)

string stringl =
string string2 =
string string3 =
string string4 =
string output;

/I output values of four strings

output =

\Il
\Il
\Il

\" + stringl + \" +
+ string2 + \" +
+ string3 + \" +

A

Qutline

\%

Instance metho&quals
/I test for equality usingéquals method

( ))
\" " \n"

Equality operator

Avlt otrirry |

if  (stringl. Equals
output +=
else
outPull Compareg
I/ test for ¢ valuegAn ¢
if  (stringl ==
output +=

)

StringCompare.cs

[1 2002 Prentice Hall.
All rights reserved.
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else

output

+=

/[ test for equality comparing case
( String.Equals ( string3, string4 ) )

if

else

output

- 1

A
\%

StringCompare.cs

Qutline

;é

Output the appropriate message

outpu

Static methodEquals

( o
Test equali

Ty DETWeEesting3 anasumngs

Il test CompareTo
output +=

string1.
string2.
stringl.
string3.

string4.

CompareTo( string2 ) +
CompareTo( stringl ) +
CompareTo( stringl ) +
CompareTo( string4 ) +

CompareTo( string3 ) +

MessageBox.Show( output,

, MessageBoxButtons.

MessageBoxIcon. );

} /I end method Main

} /' end class StringCompare

MethodCompareTo
called to comparstrings

[1 2002 Prentice Hall.
All rights reserved.
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Demonstrating string co El

@)

stringl = "hello”

string2 = "good bye"
string3 = "Happy Birthday"
string4 = "happy birkhday"

zstringl equals "hello"

stringl equals "hello" —
string3 does naok equal string4

stringl . CompareTol skrvingz b is 1
string2, CompareTof stringl ) is -1

stringl . CompareTol stringl ) is III/
string3, CompareTol skringd ) is 1
string4, CompareTol string3 ) is -1

ok |

17
A Qutline
V4

StringCompare.cs
Program Output

String3 contains two uppercase
letters, thus it is bigger than string4

[1 2002 Prentice Hall.
All rights reserved.



16.5 Comparing Strings

o StartsWith
— string.  StartsWith  ( <string>)
« E.g. if string5 = “hello”:
stringb.  StartsWith  (*he”);

e EndsWith
— string.  EndsWith ( <string>)
« E.g. if string5 = “hello”:
stringb.  EndsWith ( “glo”);

(] 2002 Prentice Hall. All rights reserved. - -

returns true

return false

18



OO ~NOoO Ok, WDN P

/Il Fig. 15.4: StringStartEnd.cs
/l Demonstrating StartsWith and EndsWith methods.

using  System;
using  System.Windows.Forms;

/I testing StartsWith and EndsWith
class  StringStartEnd

A
\%

Qutline

StringStartEnd.c

S

{
/l The main entry point for the application.
[STAThread]
static void Main( string [] args)

{ Contents defined at
string  [] strings = 4%

time of declaration

{

string output =

/ltest every string to see if it starts with "st"

for ( int i= ; I < strings.Length; i++)
if  (strings[i]. StartsWith  (
output += + strings[ i ] +

/ e :

{ Returntrue if test statement matched

/[ test every string to see if it ends with "ed"

for ( int i= ; I < strings.Length; i ++)
if  (strings[i]. EndsWith (
output += + strings[ i ] +

TT

| AA ol (NN W WA

MethodStartsWith takes

«——_—— | aString argument

termines
Arts with
to it

)) |

+

N

If structure determines

J7

if string at index i
starts with “st”

))

tha ctrinn tavt naccad

With determines
mTasumg mstance ends with
o it

T~ If structure determines
if string at index i
starts with “ed”

[] 2002 Prentice Hall.

All rights reserved.
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MessageBox.Show( output,
"EndsWith methods"

MessageBoxIcon. [nformation

} // end method Main

} // end class StringStartEnd

Demonstrating StartsYith and Ends¥it

L)

"starked" skarks with "sk"

"starking” starts with "st"

"ztarked" ends with "ed"
"ended" ends with "ed"

);

Ik

"Demonstrating StartsWith and "
, MessageBoxButtons.

OK

20
+ A Qutline
Vv

StringStartEnd.c
S

Program Output

[1 2002 Prentice Hall.
All rights reserved.
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SKIP--15.6 String Method GetHashCode

Often need to find needed info quickly

— E.g., Bob’s phone number in a big file

— Hash table — one of the best ways to do it
Hash table

— Of class Object

— Make information easily/quickly accessible

Storinc objec

— Takesobject as inpuandcalculatests hash code

— Hash code determin@ghere(in which location) to store the
object in hash table

Findingobject

— Takesobject as inpuandcalculatests hash code

— Hash code determinagherein hash table to look for the object

GetHashCodealculates hash code

(] 2002 Prentice Hall. All rights reserved. - -



OO ~NOoO Ok, WDN P

/Il Fig. 15.5: StringHashCode.cs

/l Demonstrating method GetHashCode of class String.

using  System;
using  System.Windows.Forms;

/[ testing the GetHashCode method
class  StringHashCode

A
\%

StringHashCode.c
S

Qutline

{
/l The main entry point for the application.
[STAThread]
static void Main( string [] args)
{
string  stringl = : 7 Define twostrings

string string2 = ;
string output;

output = + stringl +
+ string1. GetHashCode()
output += +,
+ string2. GetHashCode() +
MessageBox.Show( output,

, MessageBoxButtons.

MessageBoxIcon. );
} /I end method Main

} /' end class StringHashCode

MethodGetHashCodeis called to
calculate forstringl andstring2

[1 2002 Prentice Hall.
All rights reserved.
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A Qutline
V4

StringHashCode.c
S
Program Output

Demonstrating String method Get x|

The hash code for "hello” is 178056679 +—/ ¢ ‘I"IaSh ”COde Yalue fcntrings
The hash code For "Hello" is 222705111 <« hello” and “Hello

[1 2002 Prentice Hall.
All rights reserved.



16.6 Locating Characters and Substrings in
Strings

e Search for @haracteor substring in a string
— E.g., find “efi” in ‘this is my definition”
— E.g., search for a word in a DOC report

e String methods doing this:
— IndexOf - 1s'ocurrence of character/substr

— LastindexOf IndexOfAny - last ocurrence of
character/substring
— IndexOfAny - 1stocurrence of character/substring

— LastindexOfAny

(] 2002 Prentice Hall. All rights reserved. - -
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/Il Fig. 15.6: StringindexMethods.cs
// ' Using String searching methods.

using  System;
using  System.Windows.Forms;

/ testing indexing capabilities of strings
class  StringindexMethods

{

/l The main entry point for the application.

[STAThread]
static void

{

Main( string [] args)

letters =
output =

string
string

25
A Qutline
V4

StringindexMetho
ds.cs

IndexOf takes two arguments, th
character to search for and the

char [] searchLetters = { b
/I test IndexOf to locate a character in a string
output += +

letters . IndexOf (
output +=

letters. IndexOf ( ; ;

/l remember tha ar is char Q init

output +=

letters. IndexOf ( Lbeg_at-34ean;hiﬂ

/I test LastindexOf to find a character in a string

LastindexOf \
LastindexOf (W

output +=
+ |letters.

output +=
letters.

IndexOf takes three arguments,
the character to search for, the

.

Takes the character a
an argument to searc

earch and theg
rs to search

+
eg. backy

Takes two argument, the character
to search for and highest index to
begin backward search

LT ZUUZ FTETIlLE I'Id.l.
All rights reserved.
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output +=

letters. LastindexOf ( : :

/I 15, searc
/I test IndexOf to locate a substring
output +=
+ letters. IndexOf (

output +=

letters. IndexOf ( : );
output +=

letters. IndexOf ( , D, );

/I test LastindexOf to find a substring in a
output +=

A 2
N ithin

e
Argument takes the character tp

search for, the starting index to
begin searching backward, anditho
portion of string to search

IndexOf andLastindexOf
perform similarly as
LastindexOf andIndexOf

Instead of sending character

letters. LastindexOf ( DAL
output +=

letters.  LastindexOf ( : );
output +=

letters. LastindexOf ( : ;

arguments, these two methods
search substring argum

/I test IndexOfAny to find first occurrence of character 1
/' fromaset ~inaray returns the index of first
output += ) "
+ letters. IndexOfAny ( searchLetters ); Z occurrence of any
Il searchLetters ={'c','a’, '$'} - seel.16

output +=

+ letters. IndexOfAny ( search

output +=

ers, );

/_ characters specified in the
¥ character array argument

+ letters. IndexOfAny ( searchLetters, : );

[1 2002 Prentice Hall.
All rights reserved.
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/I test LastindexOfAny to find last occurrence of character

A

Qutline

/l'in array
output += + v

+ letters. LastindexOfA hLett ; .

etters astindexOfAny  ( searchLetters); StrlnglndexMetho

output += + ds.cs

+ letters. LastindexOfAny ( seardhLetters, );

/I beg. backw search @ char\1 (‘b’)

output += + LastindexOfAny

+ letters. LastindexOfAny  ( takes an array of

searchLetters,  “75. 5 )] N

MessageBox.Show( output,

MessageBoxButtons. , MessageBoxIcon.

MethodLastindexOfAny return
the index of first occurrence of an

~

of the character from the argumer

} /I end method Main

} /I end class StringindexMethods

[1 2002 Prentice Hall.
All rights reserved.
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Demonstrating class index me x|

<

' is located at index 2
'a' is located at index 13
't'is located at index -1

Last 'c'is located at index 15
Last 'a' is located at index index 13
Last '$' is located at index -1

"def" is located at index 3
"def" is located at index 16
"hella" is located at index -1

Last "def" is located at index 16

Last "def" is located at 16

Last "hello" is located at index -1

First occurrence of 'c’, 'a', 4 is located ak 0
Firsk occurrence of 'c, 'a' or '$ is locaked at 13
Firsk occurrence of 'c', 'a’ or '$' is located at -1

Last occurrence of 'c', 'a’ or '$ is locaked at 15

Lask occurrence of 'c', 'a’ or '$ is locaked at 0
Last occurrence of ', 'a' or '$' is locaked at -1

ok |

A 28

Qutline
V4

StringindexMetho
ds.cs
Program Output

[1 2002 Prentice Hall.
All rights reserved.



16.7 Extracting Substrings from Strings

e Substringnethods

— Create a new string by copying a part of an exjsttring
— Methods return new string

(] 2002 Prentice Hall. All rights reserved. - -
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/l Fig. 15.7: SubString.cs
/l Demonstrating the String Substring method.

using  System;
using  System.Windows.Forms;

/] creating substrings

class

{

SubString

/l The main entry point for the application.
[STAThread]
static void

{

Main( string [] args)

letters =
output = ;

string
string

/[ invoke Substring method and pass it one parameter
from index 20 to en

output +=

letters. Substring( 20 +

A

\%

Qutline

SubString.cs

The returned substring contai
.« a copy of the character from the

cnacifiad indaov tn tha and

/[ invoke Substring method and pass
output += from indg
letters. Substring( 0, 6)

LO

—t

If index specified is not inside the bound, then
ArgumentOutOfRangeExceptionthrown

Tl 1 '~ | e aa's

MessageBox.Show( output, -
Fii
the

MessageBoxButtons. , M

} /I end method Main

Substring return contains a
copy of the specified charactel
from the originalstring

} /' end class SubString

S

[] 2002 Prentice Hall.

All rights reserved.
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A Qutline
Vv

SubString.cs
Program Output

Demonstrating String method S x|

Subskring from index 20 to end is "hijklm"
Substring from index O ko & is "abcdef"

[1 2002 Prentice Hall.
All rights reserved.



16.8 Concatenating Strings

e Static methodConcat

— Takes two string and return a new string
 We have been using thestring operator for this

(] 2002 Prentice Hall. All rights reserved. - -
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/l Fig. 15.8: SubConcatination.cs
/l Demonstrating String class Concat method.

using  System;
using  System.Windows.Forms;

I/l concatenates strings using String method Concat
class  StringConcatenation

A
\%

SubConcatination
.CS

Qutline

{
/l The main entry point for the application.
[STAThread]
static void Main( string [] args)
{ :
string  stringl = : ‘7 Declare two nevstrings

string string2 = ;
string output;

output = + stringl +

+ string2 +/

output +=

+

Output the result from th
ConCat method call

String.  Concat(  stringl, string2 );
output +=
MessageBox.Show( output,
MessageBoxButtons. , MessageBoxIcon.
} /I end method Main

} // end class StringConcatenation

iF strinTl;

Appendstring2 unto
the end oftringl

The originalstring, stringl

IS not altered

[1 2002 Prentice Hall.
All rights reserved.
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A Qutline
V4

SubConcatination
.CS
Program Output

Demonstrating String method Concak |

ztringl = "Happy "
string2 = "Birthday"

Resulk af Skring. Concat( skringl, stringz ) = Happy Birthday
ztringl afker concakenation = Happy

[1 2002 Prentice Hall.
All rights reserved.



16.9 Miscellaneous String Methods

 MethodReplace
— Original string remains unchanged
— Original string returned if no match

 MethodToUpper
— Replace lower case letter
— Original string remains unchanged
— Original string returned if no match

e MethodTolLower

— Replace lower case letter
— Original string remains unchanged
— Original string returned if no match

(] 2002 Prentice Hall. All rights reserved. - -
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16.9 Miscellaneous String Methods

 MethodToString

— Obtain a string representation of any object
 We know it very well!

e MethodTrim

— Remove whitespaces

— Remove all characters that are in the array gasetie
argument

(] 2002 Prentice Hall. All rights reserved. - -
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/Il Fig. 15.9: StringMiscellaneous2.cs
/l Demonstrating String methods Replace, ToLower, ToUpper, Trim
/[ and ToString.

using  System;
using  System.Windows.Forms;

/] creates strings using methods Replace, ToLower, ToUpper, Trim
class  StringMethods2
{

/l The main entry point for the application.

[STAThread]

static void Main( string [] args )

{

string stringl = ;

A
\%

StringMiscellane
ous2.cs

Qutline

string string2 = ; /I 1 space after ‘BYE’
string string3 = ; I/ 3 spaces before & after

string output;

output = + stringl + +

+ string2 + +
+ string3 + :

string with correct revision
/I call method Replace based on the argument

output +=
every

MethodReplacereturn new

Replace all instances of

A

stringl.  Replace( , ) + ;

T

/I call ToLower and ToUpp

‘e’ with ‘E’ in stringl

Str| String to replace wit

output +=
stringl. ToUpper () +
string2.  ToLower () + . <

MethodToLower return a
newstring from string2 by
lowercase equivalence

[1 2002 Prentice Hall.
All rights reserved.
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A

// call Trim method

output +=  "\n\nstring3 after trim = \""
string3.  Trim )+ "\ ;€

7

Return newstring omitting leading
or trailing whitespace character

UCHIIIIIIIIH Ul CIl11U \DLIIIIH\J |

/Il call ToString method
output += "\n\nstringl = \""

MessageBox.Show( output,
"Demonstrating various string methods"
MessageBoxButtons.

} // end method Main

} // end class StringMethods2

{ i stringl = "cheers!"
) string2 = "GOOD BYE "
string3="  spaces "

Replacing "e" with "E" in stringl: "chEErs!"

string1. ToUpper() = "CHEERS!"
string2. ToLower() = "good bye "

string3 after trim = "spaces”

stringl = “cheers!"

Mrarmnrsreseararrnresaranrrne

+ string1.

OFK, MessageBoxIcon.

ToString () + "\ ;

Qutline

SuingMiscellane
ous2.cs

Information );

MethodToString to
’ showstring1 have not
been modified

Program Output

[] 2002 Prentice Hall.

All rights reserved.
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16.10 Class StringBuilder

e So far — string processing methods for object class String
— Stringswereimmutable
— The methods did not affect original strings
— Returned new strings rather than changing old ones

 Now other classStringBuilder
— To create and manipulate dynamic string information
e Mutable strings
— Capable of dynamiesizing

* Exceeding capacity of StringBuilder causes the capacity
to increase

— Has 6 constructors (3 shown below)

(] 2002 Prentice Hall. All rights reserved. - -
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/l Fig. 15.10: StringBuilderConstructor.cs
/l Demonstrating StringBuilder class constructors.

using  System;
using  System.Windows.Forms;
using System.Text;

/I creates three StringBuilder with three constructors

class  StringBuilderConstructor

{
/l The main entry point for the application.
[STAThread]
static void Main( string [] args)
{

40

A
\%

No-argumenStringBuilder
constructor with default initial
capacity at 16

Qutline

Initial capacity is the smallest pow:
of two greater than the number of
characters in thstring argument

(D

StringBuilder bufferl, buffer2, buffer3;

string output;

/I bufferl & buffer2 — get empty strings

Stringbuilder with no
characters and initial size at 1(

J

bufferl = new StringBuilder()
buffer2 = new StringBuilder( ;
buffer3 = new StringBuilder( );

/l'is 2**3 = 8 (since 8 > length of “hello”)
output = + bufferl. ToString(
output += + buffer2. ToString()
output += + buffer3. ToString()

MessageBox.Show( output,
MessageBoxButtons. , MessageBoxIcon.
} / end method Main

} /I end class StringBuilderConstructor

Stringbuilder with
string argument

MethodToString to obtain
string representation of the
StringBuilders’ content

Method returns the
StringBuilders’
underlying string

[1 2002 Prentice Hall.
All rights reserved.
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\%

StringBuilderCon
structor.cs
Program Output

Demonstrating StringBuilder class cons il
bufferl =™
bufferz =™
buffera = "helo”

[1 2002 Prentice Hall.
All rights reserved.



16.11 Length and Capacity Properties, EnsureCapacity 42
Method and Indexer of Class StringBuilder

 MethodEnsureCapacity

— Allows programmers tguarantee StringBuilder has a certain capacity
» Reduces the number of times capacity must beasek
— EnsureCapacitgpproximately doubles the current capacay a
StringBuilder instance
* Details: p. 781

» Examples of capacity provided by instantiationhef StringBuilder class:
— For explicitly demanderhitial capacity, it is as demand€df. line 19 in Slide 40 )
— For emptystring argument : default initial capacity is (16. line 18 in Slide 40)

— For non-empttring argument , default initial capacity is thenallest power of 2 larger than
string length(cf. line 20 in Slide 40)

* Properties obtringBuilder
— Lengthproperty
» returns number of characters currently in Striniddur
— Capacityproperty
* returns capacity

— 1.e., the number of characters that StringBuil@er store without
allocating memory

(] 2002 Prentice Hall. All rights reserved. - -




OO ~NOoO Ok, WDN P

/[ Fig. 15.11: StringBuilderFeatures.cs

/l Demonstrating some features of class StringBuilder.

using  System;
using  System.Windows.Forms;
using System.Text;

I/l uses some of class StringBuilder's methods
class  StringBuilderFeatures

{

/l The main entry point for the application.

A
\%

StringBuilderFea
tures.cs

Qutline

Declare &tringBuilder

static void Main( string [] args) Ta!<e_s_,tr|_ng ?rgument
{ to initialize its value tg
StringBuilder buffer = / the actual String
new StringBuilder( );
/[ use Length and Capacity properties
string output = + buffer.  ToString() > [ o L. S—
+buffer.  Length + < Append tooutput the
+buffer.  Capacity ; “7T3Z=775>7 ~anaeity nfStringBuilder
/Il use EnsureCapacity method E)_(p_ands the capacity 1o 3
buffer.  EnsureCapacity( ): *TAskTor 75, g| minimum of 75 characters
/lp. 781
output += +
buffer. Capacity
/[ truncate StringBuilder by setting Cq Would append null
buffer. Length = 10: 4 +h4 Characters to the end of tha
lef StringBuilder if Length
output += +
buffer.  Length  + exceed space needed

[] 2002

Prentice Hall.

All rights reserved.
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35 /I use StringBuilder indexer Outline
36 for ( int i= ; 1 < buffer. Length ; i++) v -
37 output += buffer[ i ];

38 . .

39 MessageBox.Show( output, : St”ngBu”derFea
40 MessageBoxButtons. , MessageBoxIcon. ); tures.cs

41

42 } // end method Main

43

44 } // end class StringBuilderFeatures

x Program Outpu
@ buffer = Hella, how are you?
Length = 19 \

Capacity = 32

hew capacity = 76 New length for the

New length = 10 StringBuilder is only 10,

buffer = Hella, hiow — truncates any preceding
characters

[1 2002 Prentice Hall.
All rights reserved.



16.12 Append and AppendFormat Methods
of Class StringBuilder

* Appendmethod

— Allows various data-type values to be appendatdaend of
a StringBuilder object instance

— Converts its argument into string

* AppendFormamethod

— Like Append + converts string to a specifiablariat

(] 2002 Prentice Hall. All rights reserved. - -
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/ Fig. 15.12: StringBuilderAppend.cs A Outline
/[ Demonstrating StringBuilder Append methods. v

using System; . .
using  System.Windows.Forms; StrlngBunderApp

using System.Text; end.cs

I testing the Append method
class  StringBuilderAppend
{
/l The main entry point for the application.
[STAThread]
static void Main( string [] args)
{
object  objectValue = ;
string  stringValue =
char [] characterArray = { ,

Various different
type of object:
created to append

bool booleanValue = true
char characterValue = :
int  integerValue = ;

long longValue = ; StringBuilder buffer
float  floatValue = X

/ created for this example
double doubleValue = ;

StringBuilder buffer = new StringBuilder() ;
// 10 different overloaded Append methods below

I/l use method Append to append values of various classes to
buffer. Append( objectvalue  ); <— Examples of overloaded

buffer.  Append( ); Append methods
buffer.  Append( stringValue )
buffer.  Append( );

buffer. Append( characterArray );
buffer.  Append( );

14

All rights reserved.

[] 2002 Prentice Hall.
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36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55

buffer. Append( characterArray,
buffer.Append( );
buffer.Append( booleanValue );
buffer.Append( );
buffer.Append( characterValue );
buffer.Append( );
buffer.Append( integerValue );
buffer.Append( );
buffer.Append( longValue );
buffer.Append( );
buffer.Append( floatValue );
buffer.Append( );
buffer. Append( doubleValue

MessageBox.Show(

MessageBoxButtons. , MessageBoxIcon.
} /I end method Main

} // end class StringBuilderAppend

Demonstrating StringBuilder append method

@ buffer = hello good bye abcdef abc True Z 7 1000000 2.5 33.333

)i

47
A Qutline
V4

More overloadedppend method to App
\attach object ontbuffer

/[ append 3, start at O

Append behave similarly to the
+ operator, used witktrings

ToString()

Appends all of the object:
created from lines 15-26

\> x4

x| Program Output

[1 2002 Prentice Hall.
All rights reserved.
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34

/l Fig. 15.13: StringBuilderAppendFormat.cs
/l Demonstrating method AppendFormat.

using  System;
using  System.Windows.Forms;
using System.Text;

/Il use the AppendFormat method
class  StringBuilderAppendFormat

{

/l The main entry point for the application.

[STAThread]

static void Main( string [] args)

{ StrinaBuild ouft _— Number of argumengstringl with
tringBuilder uffer = new String .
string  stringd, string2; I Format as currency valufiormation

/[ formatted string
stringl =

/I stringl argument array
object [] objectArray =

objectArray|

A
\%

Qutline

StringBuilderApp
endFormat.cs

A

C

“{0}" is the object

array at indexX

Argument referred by

rve as
to the

[ U Tormatstring

objectArray| ]

/I append to buffer formatted strind Will be formatted as a t

Specify that first argument

buffer. AppendFormat(  string digit decimal

string2 = d3
right aligned
left aligned

L /

Specify that argument shou
have four characters and be
right aligned

d

: /

4} . +

-4

Specify that the string

A

Il 4/-4 — length of output is 4 align to the left/right — see p.657

should be left aligned

All rights reserv

ed.

e Hall.
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I

/[ append to buffer formatted string with argument .
); «—Hermats{ VErsion ofAppendFormat

that takes two parameters

buffer.  AppendFormat(
to append  “5” to buffer 3 ti

string2,

String containing a format

, each time in prferent format

A

Dutline

[oString(),

MessageBoxButtons.

} /I end method Main

, Messagel

An object to which the
format is applied

} // end class StringBuilderAppendFormat

Using AppendFormat

This car costs: $1,234.56,
MNumber: 005,

Mumber right aligned with spaces: 5.
Mumber left aligned with spaces:5

|

StringBuilderApp
endFormat.cs

Program Output

d
<

Output shows the result of
applyingAppendFormat
with the respective
arguments

[1 2002 Prentice Hall.
All rights reserved.
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16.13 Insert, Remove and Replace Methods
of Class StringBuilder

 Insertmethod

— StringBuilder provides 18 overloaded methods
* Insert at any position

— Program may throvrgumentOutOfRangeException

e Removeamethod

— Takes two arguments
e buffer.Remove(X, y)

— starting from position x dfbuffer remove y chars
— Program may throvrgumentOutOfRangeException

 Replacanethod
— Substitute specified string

(] 2002 Prentice Hall. All rights reserved. - -
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WWWWWPNDNDNMNDNNNMNNNNNRPRPEPRPRPRPEPRPERPERPERPEREREERE
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/Il Fig. 15.14: StringBuilderinsertRemove.cs
/l Demonstrating methods Insert and Remove of the
// StringBuilder class.

using  System;
using  System.Windows.Forms;
using  System.Text;

/I test the Insert and Remove methods
class  StringBuilderinsertRemove

{
/l The main entry point for the application.
[STAThread]
static void Main( string [] args)
{

object  objectValue =
string  stringValue =
char [] characterArray = {

bool booleanValue = true ;
char characterValue = ;
int  integerValue = ;

long longValue = ;
float  floatValue = ;
double doubleValue = ;
StringBuilder buffer = new StringBuilder()
string output;

/[ insert values into buffer at position 0
buffer. Insert( , ObjectValue ), €—

A
\%

StringBuilderins
ertRemove.cs

Qutline

Various different
type of object:
created to append

buffer.Insert( , ); ::Mh/
buffer.Insert( , stringValue ); it precede objectValue

buffer.  Insert( : )i

Uses thdnsert method

[1 2002 Prentice Hall.
All rights reserved.
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53
54
55
56
57
58
59
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62
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64
65

buffer.
buffer.Insert(
buffer.Insert(
buffer.Insert(
buffer.Insert(
buffer.Insert(
buffer.Insert(
buffer.Insert(
buffer.Insert(
buffer.Insert(
buffer.Insert(
buffer.Insert(
buffer.Insert(

Insert(

characterArray );

boolea

).
);

Value);

characterValue); ...

);

integerValue);

);

, longValue);

, floatV

, double

buffer.

output =

Insert( :

buffer.ToString() +
/l b.Remove(X, y)

buffer.
buffer.

output +=

Remove(
Remove( 2,

buffer. ToString();

);
alue);

);
)

MessageBox.Show( output,

MessageBoxlcon.

} /I end method Main

} /l end class StringBuilderinsertRemove

Value);

Il will precede floatV
Il 2 spaces precede all E

/I will precede stringValue

/I will precede characterArray

A

\%

Qutline

StringBuilderins
ertRemove.cs

Output

e VR

Al

Al

Specify the exten
of the remove

e buffer tq

display in reverse ordef
—— was inserted

"location

<

);

// delete .333 in 33.333

Output the new string

«~—| from as the result from
+ methodRemove
+
, MessageBoxButtons. 4

[] 2002 Prentice Hall.

All rights reserved.
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A Qutline
V4

StringBuilderins
ertRemove.cs
Program Output

Demonstrating StringBuilder Insert and Re |

buffer after inserts:
33,333 2.5 10000000 7 K True abcdef good bye helln < Changes to the
> string from the

buffer after Removes: Remove method cal
33 .5 10000000 7 K True abcdef good bye hello

[1 2002 Prentice Hall.
All rights reserved.
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/l Fig. 15.15: StringBuilderReplace.cs
/l Demonstrating method Replace.

using  System;
using  System.Windows.Forms;
using System.Text;

/I testing the Replace method
class  StringBuilderReplace
{
/l The main entry point for the application.
[STAThread]
static void Main( string [] args)
{
StringBuilder builderl =
new StringBuilder(

StringBuilder builder2 =
new StringBuilder(

string output = o
builder1.ToString() + + builder2.ToString();

g / L ” 1 13 )

builderl.  Replace( ’ V¥ <Ziohuians Replace “Jane” with “Greg

builder2.  Replace(

): <ffTeplacement |

A
\%

StringBuilderRep
lace.cs

Qutline

StringBuilder created
with specifiedstrings

MiethodReplacecalled

0- 4)

/[ to 5 positions starWt 0 (i.e
output += .
builder. 74 R€Places all instances of

first character with the se

Index specify begin poin
and continuation span

o

[1 2002 Prentice Hall.
All rights reserved.
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31
32
33
34
35
36

MessageBox.Show( output,

MessageBoxButtons.

} /I end method Main

} // end class StringBuilderReplace

Using StringBuilder metha |

L)

Befaore replaceme

Happy Birthday Jane <

good bye greg

after replacements:

, MessageBoxlcon.

nts:

A Outline
); v

StringBuilderRep
lace.cs

Program Output

Happy Birthdaw G:eg/_
Good bye greg
oK I

Result from replacing “Jane” wi
HGregH

The continuation span of five was
insufficient for “greg” to be altered

[] 2002 Prentice Hall.

All rights reserved.

55



16.14 Char Methods

e Structure
— A data type
— Similar to a class but is a value type (not agla
* Includesmethodsandproperties
« Samemodifiers public, private, protected
« Same member access operafor
— Created with keywoi struc

« Many primitive data types are actually aliases for different
structures
— E.g.,intis defined by structur8ystem.Int32
longis defined by structurBystem.Int64

(] 2002 Prentice Hall. All rights reserved. - -
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16.14 Char Methods

e Char is a structurestructure Char
— A structure for characters
— Most methods are static

— Methods (examples):

e IsLower

e IsUpper
 ToUpper
 ToLower
 |IsPunctuation

e |sSymbol

* IsWhiteSpace

(] 2002 Prentice Hall. All rights reserved. - -
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Qutline
GUI for Next Program — vI ~
CharMethods.cs

Testing Methods For Char Structure

1=k
Enter a character: II—\

i Analyze Character

iz digit: Falze

iz letter: True

iz letter or digit: True
iz lower caze: Falze
iz upper caze: True

to upper caze: A

to lowwer caze: a

ig punctuation: Falze
iz swmbol: Falze

[1 2002 Prentice Hall.
All rights reserved.
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/l Fig. 15.16: CharMethods.cs
/l Demonstrates static character testing methods
/I from Char structure

using  System;

using  System.Drawing;

using  System.Collections;

using  System.ComponentModel;
using  System.Windows.Forms;
using System.Data;

/I Form displays information about specific characters.

public class

{ .
private
private
private
private

private

A
\%

CharMethods.cs

Qutline

TextBox for user to

TextBox to displays
the output of analys

StaticCharMethods : System.Windows.Forms.Form
System.Windows.Forms.Label enterLabel ; .
System.Windows.Forms.TextBox inputTextBox ; ‘/_I
System.Windows.Forms.Button analyzeButton /
System.Windows.Forms.TextBox outputTextBox ;
System.ComponentModel.Container components = null ;

/l The main entry point for the application.

[STAThread]
static void Main()
{
Application.Run( new StaticCharMethods() );
}

/I Visual Studio .NET generated code

[1 2002 Prentice Hall.
All rights reserved.
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/I handle anal
private void
object

{

char character = Convert.
BuildOutput( ch& . v

}

[A]

yzeButton_Click Event handler invoke when

analyzeButton_Click( —]

sender, System.EventArgs e ) user

clickAnalyze Character

/I convert string to char

ToChar ( inputTextBox.Text );

MethodBuildOutput

HConvert. ToChar [ data from

/I display character information in outputTextBox

private void

{

string

output =
Char.

output +=
Char.

output +=
Char.

output +=
Char.

output +=
Char.

output +=
Char.

output +=
Char.

BuildOutput( char inputCharacter )

r

Char methodisDigit, returntrue if

output; / inputCharacter is define as a digit
+

Char methodlsLetter returntrue
if inniitCharacter ic a lettar

Outline

CharMethods.cs

IsDigit  ( inputCharacter ) + /
+

Char methodlsLetterOrDigit

IsLetter  (inputCharacter ) + / returntrue if inputCharacter is a

letter or digit

+
IsLetterOrDigit ( inputCharacter ) +

Char methodlsLower returntrue
If inputCharacter is a lowercase

+ /

IsLower ( inputCharacter ) +

Char methodlsUpper returntrue
if inniitCharacter i an 1innercacd

\1”4

+ 4

IsUpper ( inputCharacter ) +

Char methodToUpper convert
inputCharacter to uppercase

+ /-

ToUpper ( inputCharacter ) +

Method will return original

| argument if no conversion made

+
ToLower ( inputCharacter ) +

§

equivalent

[1 2002 Prentice Hall.

All rights reserved.
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66
67
68
69
70
71
72
73
74

output +=
Char.

output +=

IsPunctuation

+

outputTextBox.Text = output;

} /I end method BuildOutput

} // end class StaticCharMethods

(8 static Character

=10l x|

Enter a character: IA

Analyze Character

iz digit: Falze

iz letter: True

iz letter ar digit: True
iz lower caze: Falze
iz upper caze: True

to upper caze: b

to lowwer caze: a

iz punctuation: Falze
iz swmbol: Falze

Enter a character: IB

(inputCharacter ) +

w Char methodlsPunctuation

=10l x|

Analyze Character

iz digit: True

iz letter: Falze

iz letter or digit: True
iz lower caze: Falze
iz upper caze: Falzse
to upper caze: 8

to lower caze: 8

iz punctuation: Falze
iz swmbol: Falze

A
| \%

Qutline

— ~ pds.cs
returntrue if inputCharacter is a

Nniinctiiatinn marls

Char methodlsSymbol return
true if inputCharacter is a
symbol

Program Output
10/

Enter a character: I@

Analyze Character

iz digit: Falze

iz letter: Falze

iz letter or digit: Falze
iz lower caze: Falze

iz upper caze: Falzse

to upper caze: (@

to lowwer cage: @

iz punctuation: True

iz swmbol: Falze

[1 2002 Prentice Hall.
All rights reserved.
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SELF-STUDY:
16.15 Card Shuffling and Dealing Simulation

e Class Card

— Two string instance variable
« Face and suit

— Method ToStrin

(] 2002 Prentice Hall. All rights reserved. - -
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/[ Fig. 15.17: Card.cs
/I Stores suit and face information on each card.

using  System;

/Il the representation of a card
public class Card

A Outline
\V4
Card.cs

{

private string face; — String instance variables,
faceandsuit

private string suit;

public ~ Card( string  faceValue,

string  suitValue )

{

face = faceValue; /
suit = suitValue;

Constructor receives twairings
that it use to initializéace andsuit

} // end constructor

public override string ToString()
( S
return  face + + suit;

Method creates string consisting
of thefaceandsuit of the card

} // end method ToString

} //'end class Card

[1 2002 Prentice Hall.
All rights reserved.
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/l Fig. 15.18: DeckOfCards.cs A Outline
/l Simulating card drawing and shuffling. v
Uslng] - SPEEE DeckOfCards.cs

using  System.Drawing;
using  System.Collections;

using  System.ComponentModel; Application Deckform to create a
using System.Wlnd.ows.Forms, deck of 52 playing cards using
using System.Data; )

Card objects

/I provides the functionality for m
public class DeckForm : System.Windows.Forms.Form User carDeal Card by pressing
{ —_

private System.Windows.Forms.Button dealButton; o its button

private System.Windows.Forms.Button shuffleButton;

.— Each card dealt is displayed

private System.Windows.Forms.Label displayLabel;
private System.Windows.Forms.Label statusLabel;

private System.ComponentModel.Container components = null ;
private Card[] deck = new Card| I;
private int currentCard;

/[ main entry point for application

[STAThread]
static void Main()
{
Application.Run( new deckForm() );
}

/I Visual Studio .NET generated code

[1 2002 Prentice Hall.
All rights reserved.
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/I handles form at load time
private void DeckForm_Load(
object  sender, System.EventArgs e )

{

string [] faces = {

A [aY |'l'|'ne
Enumeration for possible face typds

/ | | DeckOfCards.cs

Enumeration for all possible suitg

h /
string  [] suits = { :
h
/I no cards have been drawn
currentCard = X .
For structure used to fill thedeck
/l initialize deck «—— | array withCards
for ( int i= ; I < deck.Length; i++)
deck[i]= new Card( faces[ i % ], suits[ 1 % 1);

} /l end method deckForm_Load

// handles dealButton Click

private void dealButton_Click( — | If deckls not empty, method
ObjeCt Sender, System.EventArgs e) returns d:ard object reference’
{ /

Card dealt = DealCard();

/I if dealt card is null, then no cards left
/I player must shuffle cards

~

Event handledeaIButton C|ICk that

Lo

otherwise it returns null

it (dealt 1= ull )/ Displav_card irﬂiqnlavl.ahpl _
{ Card number display in thetatusLabel

displayLabel. Text = dealt.ToString();
statusLabel. Text =

/|

+ currentCard;

[] 2002 Prentice Hall.
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69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

[A]

else / String “NO MORE CARDS
{ displayLabel.Text = : TO DEAL” is displayed in
statusLabel.Text = : displayLabel if DealCard is
} null
} String “Shuffle cards to
’érfvh;ifeﬂevﬁ?éds shuffle)  +— MethodShuffle makes a :lsteI:Iyg :rcljni s null
{ total of 52 swaps during
Random randomNumper = new Random() single pass of the entire array
Card temporaryValue;

currentCard =

/I swap each card with random card

f int i= 0] k.Length; i
{or (it 1= 0ii<deckLength; i++) «____ | The forloops go through all 52 car
int  j = randomNumber.Next( ), - (0-51), randomly picks numbers
p . between 0 and 51

swap cards .
temporaryValue = deck[ i ] CurrentCard object and
deck[i] = deck[j]; < randomly selecteGard are
deck[ j ] = temporaryValue; «— swapped in the array
}
dealButton.Enabled = true ;

} // end method Shuffle

[] 2002 Prentice Hall.

All rights reserved.
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99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

private Card DealCard()

{
/'if there is a card to deal then deal it
/I otherwise signal that cards need to be shuffled by
/I disabling dealButton and returning null

if  (currentCard + < deck.Length )
{
currentCard++;
return  deck[ currentCard |;
}
else
{
dealButton.Enabled = false
return null :
}

} /I end method DealCard

// handles shuffleButton Click

A
\%

DeckOfCards.cs

Qutline

private void shuffleButton_Click( <
object  sender, System.EventArgs e )
{
displayLabel. Text =
Shuffle();
displayLabel. Text =

} /I end method shuffleButton_Click

} /' end class deckForm

MethodshuffleButton_Click
invokes metho@&huffle to
shuffle the cards

«“— returns,displayLabel displays

When the call t&huffle

“DECK IS SHUFFLED”

[1 2002 Prentice Hall.
All rights reserved.
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A Qutline
V4

DeckOfCards.cs
Program Output

An example of a

1=
Deal Card % Shuffle Cards
| Four of Spades :
| Card #: 3
1=
Deal Card %

| KO MORE CARDS TO DEAL

| Shuffle cards to continue

successful run

Prompt user to shuffle cards
becaus&leckis empty

[1 2002 Prentice Hall.
All rights reserved.



™ card Dealling Program

=10] x|

Deal Card ' Shuffle Cards

| DECK 1S SHUFFLED

| Shuffle cards to continue

A Outline
\Y

DeckOfCards.cs
Program Output

When shuffle is completed,
message display to user

™ card Dealling Program

Shuffle Cards

=10] x|

| Seven of Spades

| Card #: 3

[1 2002 Prentice Hall.
All rights reserved.
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16.16 Regular Expression and Class Regex

 Regular expression
— Specially formatted strings usedftad patterns in text

— Facilitates string search
 E.g., very useful in compilers
— Used to validate the syntax of a program

e ClassRege:

— An immutable regular expression

— MethodMatch
» Return an object of class Match

— MethodMatches
» Return a MatchCollection object

e ClassMatch  (different from Regex.Match above!)
— A regular expression matching operation

(] 2002 Prentice Hall. All rights reserved. - -



16.16 Regular Expressions and Class Regex

Character Matches Character Matches

\d any digit \D any non-digit

\w any word character \W any non-word character
\s any whitespace \S any non-whitespace
Hg. 15.19 Characterclasses.

Example regular expressiodn.*\sin\s20\d[0-6].
Matches aubstring
Starting with ‘Jo
Followed by any number of any characters
Followed by a whitespace
Followed by ‘in’
Followed by a whitespace
Followed by ‘20’
Followed by any digit
Followed by a digit between 0 and 6 (inclusive)
Followed by ‘.’
E.g., matches “John was here in 2005.” or “Joahregay in 2090.”

(] 2002 Prentice Hall. All rights reserved. - -
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/Il Fig. 15.20: RegexMatches.cs
/l Demonstrating Class Regex.

using  System;
using  System.Windows.Forms;
using  System.Text.RegularExpressions;

/ test out regular expressions

class RegexMatches
{
/l The main entry point for the application.
[STAThread]
static void Main( string [] args)
{
string  output = ;

/I create regular expression
Regex expression =
new Regex( @ J.

12

A
\%

RegexMatches.cs

Qutline

Represent a two digit number

y/4

The dot character matches

“\d” will match any numeric digitractef

0-35-9]-\d\d-\d\d

);

Il @ - use string verbatim — cf. p.634

string stringl =

/[l match regular expression to string and

/I print out all matches

foreach  ( Match myMatch
output += myMatch.ToString() +

+
+

foreachloop iterates
through eaclMatch

/

In  expression.Matches( stringl ) )

[1 2002 Prentice Hall.
All rights reserved.
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A

MessageBox.Show( output, "Using class Regex" : Outline
MessageBoxButtons. Ol MessageBoxIcon. Information ); v

} // end method Main

} // end class RegexMatches

Output show the two
matches fronstringl that
have same pattern specified

Using class Regex x| Program Output
Jane's Birthday is 05-12-75
Joe's Birthday is 12-17-77

| Ik, I

[] 2002 Prentice Hall.

All rights reserved.

RegexMatches.cs
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16.16 Regular Expressions and Class Regex

Quantifier Matches

* Matches zero or more occurrences of the pattern.
+ Matches one or more occurrences of the pattern.
? Matches zero or one occurrences of the pattern.
{n} Matches exactlyi occurrences.

{n} Matches at least occurrences.

{n,m} Matches betweamandm(inclusive) occurrences.
Hg. 15.21 Quantifiersused regular expressons.

N - peginning of the string $ - end of the string a

b— matchesaorb

Example regular expression - phone number format:

A[L-90\G{2} -[1-9]\d{2} \d{4}$

Matches avhole string(from the beginning ” to the end $):
Beginning (*) with a digit between 1 and 9 (i.eexluded)
Followed by 2 digits / Followed by ‘-’
Followed by a digit between 1 and 9/
Followed by 2 digits / Followed by ‘-’ / Ending (®)ith 4 digits

E.g., matches “123-456-7890"

E.g., does not match “123-056-7-89WI(1y does not match?

(] 2002 Prentice Hall. All rights reserved.



Basic GUI for the Next Program

=10l x|

Last M ame I-I ane

First Name  |Doe

Address I'I 23 Some Steet

City ISDme City

Clate ISDme State

Zip 123

Phone |123-456-7830 \

OE. |

A
\%

Validate.cs
Program Output

Qutline

x

Q Irvalid Zip Code

Signal that the “ZipTextBox
was entered improperly

[1 2002 Prentice Hall.
All rights reserved.
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/Il Fig. 15.22: Validate.cs
/l Validate user information using regular expressions.

using
using
using
using
using
using
using

System,;

System.Drawing;
System.Collections;
System.ComponentModel,
System.Windows.Forms;
System.Data,;
System.Text.RegularExpressions;

Il use regular expressions to validate strings
public class ValidateForm : System.Windows.Forms.Form

{

private System.Windows.Forms.Label phone Label ;
private System.Windows.Forms.Label zipLabel,

private System.Windows.Forms.Label stateLabel,

private System.Windows.Forms.Label cityLabel;

private System.Windows.Forms.Label addressLabel;
private System.Windows.Forms.Label firstLabel,

private System.Windows.Forms.Label lastLabel;

private System.Windows.Forms.Button okButton ;

private System.Windows.Forms.TextBox phone TextBox ;
private System.Windows.Forms.TextBox zipTextBox;

private System.Windows.Forms.TextBox stateTextBox;

private System.Windows.Forms.TextBox cityTextBox;

private System.Windows.Forms.TextBox addressTextBox;
private System.Windows.Forms.TextBox firstTextBox;

private System.Windows.Forms.TextBox lastTextBox;

private System.ComponentModel.Container components =

null

A Outline
\V4
Validate.cs

[1 2002 Prentice Hall.
All rights reserved.
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46
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48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

/l The main entry point for the application.
[STAThread]
static void

{
}

Main()

Application.Run( new validateForm() );

/I Visual Studio .NET generated code

// handles okButton Click event

A Outline
\V4
Validate.cs

MethodokButton_Click to

private void okButton_Click( <
object  sender, System.EventArgs e )
{
/[ ensures no textboxes are empty
i (lastTextBox.Text ==
addressTextBox.Text ==
stateTextBox.Text ==
phoneTextBox.Text == )

{ /
/l display popup box

MessageBox.Show(
MessageBoxButtons.

/I set focus to lastTextBox

ensure that all data fields
were filled in

|| firstTextBox.Text == |
|| cityTextBox.Text == |

|| zipTextBq

Will inform if a certain field
was left blank

., MessageBoxIcon. );

MethodFocusplaces the

lastTextBox. ~ Focus (); *#ptacescorsorimiast cursor within theTextBox
return ;< Program control then exits | call
} the event handler

[] 2002 Prentice Hall.

All rights reserved.
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69
70
71
72
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75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
o8

/I if last name format invalid show message A Ouﬂine
If  ('Regex. Match ( lastTextBox.Text, '
@ NA-Z][a-zA-Z]*$ ). Success ) — ]
{ // . Success Property-stuatch | If the Succesproperty of
/I last name was incorrect — — —
MessageBox.Show( “*” quantifier signifies that the second range
MessageBoxButtons. , Messa characters : “—gds
lastTextBox.Focus(); \Of\ Last NameandFirst Name
fields both accept strings of
return . .
} any length that begin with
uppercase letter )
/[ 'if first name format invalid show message : :
If  ('Regex. Match ( firstTextBox.Text, / validate First Name
@ NA-Z][a-zA-Z]*$ ). Success )
{

/I first name was incorrect
MessageBox.Show( :
MessageBoxButtons. , MessageBoxlcon.

);’

firstTextBox.Focus();

return

| ; /

Address field accepts anything in
the format of: “10 Broadway” or
“10 Main Street”

/l'if address format invalid show message
If  ('Regex. Match (addressTextBox.Text,
@ MN0-9]+\s+ _ ([a-zA-Z]+ | [a-zA-Z]+\s[a-zA-Z]+

{
/I address was incorr{ “\g” matches a single
MessageBox.Show( .
MessageBoxBut whitespace charactel
addressTextBox.Focus();
return
}

)$" ). Success )

[1 2002 Prentice Hall.
All rights reserved.
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100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

/'if city format invalid show message

If  ('Regex. Match ( cityTextBox.Text,
@ " ([a-zA-Z]+ | [a-zA-Z]+\s[a-zA-Z]+ )$" ). Success )

{

79
A Qutline
V4

Validate.cs

/Il city was incorrect

MessageBox.Show( ,
MessageBoxButtons. , MessageBoxIcon.

cityTextBox.Focus();

return ;

}

City andStatematch any
word of at least one character
or any two words of at least
one character if the words
are separated by a single
space

/I if state format invalid show message
If  ('Regex. Match ( stateTextBox.Text,
@ " ([a-zA-Z]+ | [a-zA-Z]+\s[a-zA-Z]+ )$

{
/] state was incorrect
MessageBox.Show( ,
MessageBoxButtons. , MessageBoxlcon. );
stateTextBox.Focus();
Must be 5 digits, exactly—
return rorroT—rrrersrreo—woryve— U 1 1TS
} /
Il'if zip code format invalid show message
If  (!Regex. Maitch ( zipTextBox.Text, @ N\d{5}$ ). Success )
{
Il zip was incorrect
MessageBox.Show( , ,
MessageBoxButtons. , MessageBoxlcon. );
zipTextBox.Focus();
} rewrn [] 2002 Prentice Hall.

All rights reserved.
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135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

/l'if phone number format invalid show mess

if  ('Regex. Match ( phoneTextBox.Text,

@ M[1-9)\d{2}-[1-9\d{2}\d{H)$
{ /

A

[=—1

Qutline

age

«—

Phonemust be the

). Success ) form xXxXx-yyy-yyy le.cs

I

vl The “V and “$” expression
forces regular expression ta

iccess is signaled

Pl evaluate entire string

ram signals it then quits

Lighout the validation the

14

return ;

}

—

/[ information is valid, signal user and exit application

this .Hide();
MessageBox.Show(

MessageBoxButtons. , MessageBoxIcon. );

Application.Exit();
} // end method okButton_Click

} // end class ValidateForm

[1 2002 Prentice Hall.
All rights reserved.
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Last M ame I-I ane

First Name  |Doe

Address I'I 23 Some Steet

City ISDme City

State ISDme State

Zip 123

Fhone I

OE. |

'\

Error

Q Please fill in all Figlds

A

Qutline

\%

Error message if
TextBox left blank

Validate.cs
Program Output

[1 2002 Prentice Hall.
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A Qutline
V4

Validate.cs
Program Output

_inix]

Last M ame I-I ane

First Name  |Doe

Address I'I 23 Some Steet

x
City ISDme City
Irvalid Zip Code
State ISDme State Q

Zip 123

Phane |123-456-7830 \

OE. |

Signal that the “ZipTextBox

was entered improperly

[1 2002 Prentice Hall.
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Validate.cs
Program Output

_inix]

Last M ame I-I ane

First Name  |Doe

Address I'I 23 Some Steet

Information Cor x|
City ISDme City

Thark %¥ou!
State ISDme State @

i

Phone  |123-456-7830

=i

_ x| Signify that all theTextBoxes

were entered in correct forma|t

[1 2002 Prentice Hall.
All rights reserved.
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/Il Fig. 15.23: RegexSubstitution.cs
/I Using Regex method Replace.

using  System;
using  System.Text.RegularExpressions;
using  System.Windows.Forms;

/I Summary description for RegexSubstitution.
public class RegexSubstitution1

{

/l The main entry point for the application.
static void Main( string[] args )

{

string testStringl =

A
\%

RegexSubstitutio
n.cs

Qutline

84

D 1

string  testString2 = :
Regex testRegex1 = new Regex( )

—1 with argument@”\d”

tance of

InstantiatesestRegex2 ith “A”

Regex testRegex2 = new Regex( @ ); Nnes T}'{e

replacemergtring
i ]

string  [] results; Thd regu
string  output = . +—
¥ ¥ ¥

testStringl = Regex. :
J 9% Instance metho&eplaceuses regular )

output += expression passed to construct/or/
&— - @o red
testStringl = testRegex1. Replace(  testStringl, );

Il replaces every pattern described by testRegex1 (“stars”)
I/l that exists in testStringl with “carets”
output += +
testStringl;

output += +
Regex. Replace( testStringl, @ , )

Regular expression
“stars’ in testStringlis
replaced with tarets’

[1 2002 Prentice Hall.
All rights reserved.
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57

output += + testString2; A Outline
output += + v
testRegex2. Replace( | ,, . L .- B );
Il (tesfu?gﬁf 2 Includes \d) periom | Srin The regular expressio:j_\]:’y " Iritanche metho&eplace
= : . |
/Iresults (below) is an W ! \ i f@\ pies LUEE elEUveEl

results = Regex. Spli testString2, @ ) ); \7 I |

/I split testString2 after each occ of a corma 4 Renlaces first three instances of
EoreaCh (1 string resultSt \ MethodSplit returns array of | in testString2 with “digit”

tput += Voo i substrings between matches : I —
S rest J : ken in any location
} for the regular expression |
crer—rreeerre—aoo20 Fegular expressjon
output = output. Substring( , output: Cength - 2 Y+ ],
/[ Length-2  to avoid printing “, " after “8”
MessageBox.Show( output,
)i
} /I end method Main
} // end class RegexSubstitution
x|

Criginal String 1

~ subskituked For *

"carets" substituted for “stars"
Every word replaced by "word"

Criginal String 2
Firsk 3 digits replaced by "digit"
String split ak commas

This sentence ends in 5 skars F++

This senkence ends in 5 skars oo
This senkence ends in 5 cargks oo
ward waord word word word ward <

[1 2002 Prentice Hall.
All rights reserved.
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